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EXECUTIVE SUMMARY 
 
1. The Asian Development Bank (ADB) is proposing to extend $130 million loan to Sri Lanka’s 
power sector for the Clean Energy and Network Efficiency Improvement Project with a focus to 
identify transmission and distribution subprojects for evacuation of renewable energy (wind,hydro 
and solar) and overall improvement of network efficiency as well as a public-private partnership 
(PPP) based model pilot rooftop solar component on private and public buildings. 
 
2. The pilot rooftop solar component of the Clean Energy and Network Efficiency 
Improvement Project will include options for installing rooftop systems on public buildings on a PPP 
basis i.e., installation, operation and maintenance handled by the private sector. In addition, the 
project will also help to facilitate a sustainable private sector participation in solar rooftop project 
development by involving private entities (hotels, private factories, commercial entities, etc.). The 
project will also have a component to provide project implementation and monitoring consultancy 
support to the Sustainable Energy Authority (SEA) in its role as the implementation agency for the 
duration of project implementation. 
 
3. The subprojects on the public buildings will be developed on a PPP basis through allocation 
of an investment grant portion by the government for installing solar rooftop power generation on 
selected university buildings. Financing of private sector solar rooftop subprojects will be 
undertaken by providing credit to eligible private developers from a credit line as part of the project 
loan. The proposed pilot solar systems are expected to be bid out to the private sector for 
designing, developing, installation and commissioning that may help to bring down capital costs to 
a reasonable level. The scope can include a maintenance contract for a period of 10 years. 
National Competitive Bidding (NCB) procedures would be adopted for the selection of service 
providers.  
 
4. SEA will be supported by project management consulting services to ensure effective 
implementation and monitoring of the pilot subprojects and contribute to capacity building in SEA. It 
is proposed to finance these consulting services (one national consultant for 24 person-months) 
from proceeds of an investment grant to be provided under the Clean Energy and Network 
Efficiency Project. 
 
5. Impacts are manageable and can be managed cost effectively: environmental impacts are 
likely to result from the proposed rooftop solar photovoltaic (PV) power generation with a net 
metering concept, which does not require battery storage. Careful mitigation and monitoring, 
specific selection criteria and review and assessment procedures for candidate subprojects have 
been specified to ensure that minimal impacts take place. The detailed design to be done by 
project proponent would ensure inclusion of any environmental impacts that could not be specified 
or identified at this stage to take them into account and mitigate, where necessary. Those impacts 
can be reduced through use of mitigation measures such as correction in work practices at 
construction sites. 
 
6. Benefits far outweigh negative impacts: installation of rooftop solar power generation will 
improve operational efficiency and quality of power, reliability of the system in the building, 
introduce the net metering concept and supply of excess power to the local area thereby reducing 
the load of the local grid and boosting economic development of the area. Overall, the major social 
and environmental impacts associated with such subprojects are very small and limited to the 
construction period and can be mitigated through best engineering and environmental practices. 
The pilot project will not have any negative environmental impacts and would help in improving the 
socio-economic conditions in the area. As the pilot project falls in “Category C” as per the ADB’s 
guidelines, no detailed initial environmental examination (IEE) or environmental impact 
assessment (EIA) study is required. 
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7. Since the subprojects do not involve battery storage activities that have significant adverse 
impact, due diligence has been done to determine the extent of impact of net metering as per the 
guidelines of ADB’s Safeguard Policy Statement of 2009. Accordingly, the environmental 
classification for the pilot rooftop solar component proposed is “Category C”. This environmental 
due diligence report conforms to the Ministry of Environment and Natural Resources guidelines 
and regulations and is consistent with ADB’s Environmental Assessment Guidelines (2003),1 
Operations Manual Section F1 (Safeguard Policy Statement), and ADB’s Safeguard Policy 
Statement of 2009. 
 

                                                      
1  ADB. 2003. Environment Policy, Environmental Guidelines for Selected Industrial and Power Projects, and Environmental 

Assessment Guidelines. Manila. 
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1.0 INTRODUCTION 
 

1. Sri Lanka is experiencing high economic growth. With the end of civil conflict in 2009, the 
country requires sustained focus on post-conflict infrastructure development to remove disparities 
in economic and social status of the poorer Eastern and Northern provinces. Asian Development 
Bank’s (ADB) focus on development of power sector infrastructure in partnership with other 
development partners contributes to the provision of reliable, adequate, and affordable power 
supply for sustainable economic growth and poverty reduction in Sri Lanka. 
 
2. The power sector has undergone significant policy level and structural changes in the 
recent past: 

• Sri Lanka Electricity Act passed in Parliament in 2009; 
• Assumption of the role of electricity regulator in April, 2009 by the Public Utilities 

Commission of Sri Lanka (PUCSL); 
• Creation of Functional Business Units (FBUs) within Ceylon Electricity Board (CEB) 

with one unit each for generation and transmission and four geographical units for 
distribution function; and 

• PUCSL issued licenses to all FBUs. FBUs have been filing tariff petitions since 
2010. 

 
3. In January 2011, ADB approved the Sustainable Power Sector Support Project with focus 
on transmission system strengthening, rural electrification and distribution improvement, energy 
efficiency and renewable energy development. 
 
4. ADB’s involvement in the power sector development has been consistent with its country 
partnership strategy for Sri Lanka, which focuses on: 
 

• Funding transmission projects to remove grid constraints on absorbing additional 
capacity from renewable energy sources; 

• Improving energy efficiency and reliability by strengthening the transmission 
network; 

• Expanding access to electricity by improving connectivity for the poor; and 
• Mitigating climate change by financing clean energy projects and supporting energy 

efficiency initiatives. 
 
5. ADB is proposing to extend $130 million loan 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 subprojects as well as solar rooftop subprojects, which could be 
funded. The proposed 2012 Clean Energy and Network Efficiency Improvement Project will include 
developing a solar rooftop power generation pilot of about 1 megawatt (MW) capacity on a public-
private partnership (PPP) basis. 
 
6. Sri Lanka’s electricity industry is managed by the Ministry of Power and Energy (MoPE). All 
electricity utilities remain under direct or indirect state ownership, whereas, there is significant 
private sector participation in power generation. The following institutions listed in Table 1 are 
active in the electricity industry. Table 2 lists the regulatory and facilitation agencies in Sri Lanka. 
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Table 1: Institutions in the energy supply industry 
Institution Functions and other information 
Government 
Ministry of Power and Energy  Energy policy, project implementation and monitoring, supervision of state-owned electricity 

utilities. 
Ministry of Petroleum and Petroleum 
Resource Development  

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

Electricity utilities 
Ceylon Electricity Board  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  State-owned company, engaged in power distribution (one license, 450,000 customers) 

along western and southern coastal regions. 
Independent Power Producers (IPPs) 
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  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  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. 

 
7. The proposed project will assist the Government of Sri Lanka (GoSL) to develop a least-
cost project for implementation of the following project components: (i) transmission system 
strengthening to further improve its energy efficiency and enable rural electrification; (ii) distribution 
system improvement to expand access for the poor and rural household connection; and (iii) pilot 
solar rooftop component. These components will strengthen the systems in the Eastern, North 
Central, Central, Northern, Southern, and Western provinces of the country. The project will also 
enable to address post-conflict electricity needs and bring cheaper power from hydro and other 
renewable sources to the population in the Northern and Eastern parts of the country from the 
North Central, and Central provinces through various transmission lines and substations.  
 
1.1 Background 
 
8. The project will aim to encourage development of a private sector market for solar rooftop 
power generation, contribute to increase in renewable power generation, encourage wide use of 
solar rooftop applications, and serve as a benchmark for replication. The pilot will address the 
following barriers for developing solar power in Sri Lanka:  
 

(i) excessive capital costs through use of a competitive bidding framework; 
(ii) general lack of awareness of the capabilities of solar photovoltaic (PV) systems 

through a demonstration effect and use of net metering systems; 
(iii) need to dedicate large amounts of scarce land for solar power generation in Sri 

Lanka; and 
(iv) lack of opportunities for universities and research institutes to undertake research in 

emerging areas of renewable technologies. 
 
9. Currently, net metering with free energy banking facility is available to all electricity 
customers in Sri Lanka, provided the primary source is renewable. About 50 small rooftop solar PV 
systems are already in operation on net-metered basis along with two ground mounted solar 
projects of 500 kilowatt (kW) and 737 kW capacity built through bilateral grants. The small rooftop 
solar PV systems presently operational on the net metering basis have overcome the tariff barrier 
by effectively ignoring the economics, basing the investment on other benefits as perceived by 
such investors. Sri Lanka has no feed-in tariff for solar PV and the two ground mounted PV 
projects have thus used the non-cost reflective special tariff offered for technologies announced for 
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projects signed up over a limited period in 2011. In the absence of a cost-reflective feed-in tariff, 
the only avenue for solar power project development in the current policy and regulatory regime is 
through existing net metering regulations. 
 
10. The Environmental Due Diligence (EDD) report comprises baseline data on existing 
physical, ecological, economic and social information, together with the anticipated environmental 
impacts and proposed mitigation measures. Site data was requested to be submitted by the pilot 
project participants at Colombo, Jaffna, Moratuwa, Galle, and Kandy. In addition, the secondary 
data was collected from published data from GoSL documents, 2001 population census statistics 
data, as well as from authorities such as SEA, MoPE and other departments. However, no 
discussions or focus group meeting has been held at the site with stakeholders and owners and 
other adjacent building facility managers regarding installation of rooftop solar PV panels. 
 
11. Since the project does not involve battery storage activities that have significant adverse 
environmental impacts during their disposal, due diligence has been done to determine the extent 
of impact of net metering as per the guidelines of ADB’s Safeguard Policy Statement of 2009. 
Accordingly, the environmental classification for the project component is proposed as “Category 
C”. The EDD report conforms to the Ministry of Environment and Natural Resources guidelines and 
regulations and is consistent with ADB’s Environmental Assessment Guidelines (2003),2 
Operations Manual Section F1 (Safeguard Policy Statement), and ADB’s Safeguard Policy 
Statement of 2009. 
 
1.2 Applicable Environmental and other Legislations 
 
12. A large number of recurrent and non-recurrent activities under establishment of rooftop 
solar subprojects (below 1 MW) are presently not covered by the National Environmental Act 
(NEA). Annex 1 indicates the applicable laws and regulations, which are necessary for the 
proposed project activities. 
 
 

                                                      
2  ADB. 2003. Environment Policy, Environmental Guidelines for Selected Industrial and Power Projects, and Environmental 

Assessment Guidelines. Manila. 
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2.0 DESCRIPTION OF THE PROJECT 

 
2.1 The Project 
 
13. The government buildings identified for the purpose of developing solar rooftop power 
generation pilot subprojects include the key universities, including those with engineering 
departments, namely University of Moratuwa (Colombo, Western province), University of 
Peradeniya (Kandy, Central province), and University of Ruhuna (Galle, Southern province). 
Besides the above, three subproject sites are proposed at Jaffna which includes Central Hospital, 
Jaffna Hospital Building and one Hostel for Medical Students; and two private sector funded sites 
that include Damro Showroom and Sri Nathiya Commercial Building in Jaffna (Jaffna, Northern 
province). 
 
2.2 Type of Project 
 
14. The expected capacity to be developed at each of these locations would be around 50 kW. 
The subprojects would be based on the net metering concept. The subprojects in universities of 
Moratuwa and Peradeniya may be extended for solar power research in the future.  
 
15. The subprojects proposed to be developed by the private developers would be selected on 
the basis of transparent selection criteria and would be implemented in locations in and around the 
cities of Colombo, Kandy and Jaffna. Around 3 sites would be selected in each of the identified 
geographical locations. 
 
2.3 Need for the Project 
 
16. Rooftop solar PV power generation schemes have good potential to raise public awareness 
and support for renewables. The impact will be greater with group or community schemes as 
individual schemes are rarer and tend to be out of public view. Rooftop solar power generation is 
largely non-controversial and does not cause any problems during its operation. 
 
2.4 Location 
 
17. The proposed rooftop solar projects are located at Moratuwa, Colombo (Western Province), 
Kandy (Central Province), Jaffna (Northern Province), and Ruhuna (Galle, Southern Province). 
Figure 1 provides proposed locational map of Sri Lanka for the solar rooftop subprojects. 
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Figure 1: Proposed Location map of the Solar Rooftop Projects in Sri Lanka 

 
 
 
2.5 Size and the Magnitude of the Operation 
 
2.5.1 Solar Rooftop Installations 
 
18. A total of 8 rooftop installations are planned at Jaffna, Galle, Moratawa, Peradeniya, which 
were assessed by SEA with support of a consulting team for inclusion in the list of assisted 
projects (Table 3). The survey questionnaire and the survey results have been tabulated and 
inserted in this report. 

 
Table 3: List of Applicant Entities for Solar Rooftop Projects in PPP mode 

 Solar Panel Location Type of Facility Name of City, District 
Expected Capacity 

up to (kW) 
1 University of Peradeniya University Peradeniya, Kandy 50  
2 University of Ruhuna, Faculty of Engineering University Hapugala, Galle 50  
3 Central Hospital –Jaffna Government Facility Jaffna 50  
4 Damro Show Room Private Landowners Jaffna 50  
5 Jaffna Hospital Building Government Facility Jaffna 50  
6 Hostel for Medical Students Government Facility Jaffna 50  
7 Sri Nathiya Commercial Building Private Landowners Jaffna 50  
8 University of Moratuwa University Katubedda, Moratuwa 50  

 
2.5.2 Solar Radiation 
 
19. Sri Lanka is situated close to the equator, therefore receives an abundant supply solar 
radiation year around. Solar radiation over the island does not show a marked seasonal variation, 
though significant spatial differentiation could be observed between the lowlands and mountain 
regions.  
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20. As estimated in the solar resource map developed by the National Renewable Energy 
Laboratory (NREL) of the USA, over most parts of the flat dry zone, which accounts for two-thirds 
of the land area, solar radiation varies from 4.5 – 6.0 kilowatt-hour per square meter per day 
(kWh/m2/day). Solar radiation levels remain as low as 2.0 – 3.5 kWh/m2/day over the high plains of 
hill country due to the significant cloud cover over most parts of the day. Figure 2 gives the solar 
radiation pattern for Sri Lanka, which shows that a substantial potential exists in the dry zone of Sri 
Lanka for harnessing solar energy.  
 
2.5.3 Net Metering  
 
21. To facilitate import and export of electricity from the facility, CEB will install a single, 
bidirectional meter where the customers can bank the excess electricity generated and trade the 
same against future consumption (period of banking 10 years). All consumer categories (industrial, 
residential, general purpose, religious) are eligible for applying for this scheme. 
 
2.5.4 Features of the Solar rooftop model  
 
22. Site specific information on rooftop design, sizing of panels, etc. was requested which has 
been tabulated in Tables 4 to 8 based on questionnaire in Annex 4. However, more specific 
information will have to be provided by PPP proponents to SEA in their project net metering 
proposals to be able to make any useful inferences for safeguards monitoring. 
 
2.6 Implementation Plan 
 
23. Based on cost estimates, the total cost for PPP-based subprojects for the four universities 
(up to 50 kW each) would be $580,000 to be funded completely from the grant. Around 800 kW will 
be developed through private sector participation. The remaining amount from the grant 
component ($820,000) would be provided to the private sector as a capital subsidy on completion 
of relevant subprojects and verification of the same by SEA based on actual installed capacity that 
has been made operational. The proposed capital subsidy to the private sector will be used as an 
incentive for the private sector to undertake the solar rooftop subprojects and cover a portion of the 
incremental cost (gap between grid supply and the cost of solar PV generation). The disbursement 
of the capital subsidy will be done strictly after verification of actual installed capacity, which is 
made operational, by SEA. The capital subsidy will be disbursed by the Ministry of Finance and 
Planning from a relevant grant account upon recommendation of SEA. The credit line of 
$1,500,000 to the private sector would be provided from the ADB loan. 
 
24. The proposed overall project implementation schedule for the project is in Table 9. 
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Figure 2: Solar Potential in Sri Lanka  

(Source: SEA presentation and NREL data for Sri Lanka) 
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Table 4: Present Locational Status of the Solar Rooftop locations 

 
 Name and Address Type of facility Site locations near 

any bird sanctuary 
Municipality: 

Name 
Compliance with 

municipal bye laws: 
Additional formalities are required for 

additional compliance applications 
 (1) (2) (3) (4) (5) (6) 

1 University of Peradeniya 
Peradeniya 20400 Sri Lanka  

Government 
Facility/University 

Udawattakele 
sanctuary (3500 ha.) is 
about 6 km from the 
University 

Urban Council 
Kandy 

Yes  Approval not needed from local authority /only CEB 
approval is needed for net metering. 

2 University of Ruhuna, 
Faculty of Engineering, 
Hapugala, Galle(80000), 
Sri Lanka. 

Government 
Facility/University 

Rumassala Santuary is 
(170 ha.) about 8 km 
from University 

Urban Council 
Galle 

Yes  Approval not needed from local authority /only CEB 
approval is needed for net metering. 

3 Central Hospital –Jaffna Private Landowners Closest sanctuary is 
about 60 km away  
Cundikulam sanctuary 
– 11149 ha. ) 

Urban Council 
Jaffna 

Yes Approval not needed from local authority /only CEB 
approval is needed for net metering. 

4 Damro Show Room- Jaffna Private Landowners Closest sanctuary is 
about 60 km away  
Cundikulam sanctuary 
– 11149 ha. ) 

Urban Council 
Jaffna 

Yes Approval not needed from local authority /only CEB 
approval is needed for net metering. 

5 Jaffna Pvt Hospital Building- 
Jaffna 

Private Landowners Closest sanctuary is 
about 60 km away  
Cundikulam sanctuary 
– 11149 ha. ) 

Urban Council 
Jaffna 

Yes Approval not needed from local authority /only CEB 
approval is needed for net metering. 

6 Hostel for Medical Students – 
Jaffna 

Government Facility Closest sanctuary is 
about 60 km away  
Cundikulam sanctuary 
– 11149 ha. ) 

Urban Council 
Jaffna 

Yes Approval not needed from local authority /only CEB 
approval is needed for net metering. 

7 Sri Nathiya Commercial 
Building - Jaffna 

Private Landowners Closest sanctuary is 
about 60 km away  
Cundikulam sanctuary 
– 11149 ha. ) 

Urban Council 
Jaffna 

Yes Approval not needed from local authority /only CEB 
approval is needed for net metering. 

8 University of Moratuwa  
Address University of 
Moratuwa, Katubedda, 
Moratuwa (10400), Sri Lanka. 

Government 
Facility/University  

Bellanwila- Attidiya 
sanctuary is 
approximately 6 km 
from University of 
Moratuwa. 

Urban Council 
Moratuwa 

Yes Approval not needed from local authority /only CEB 
approval is needed for net metering. 

Source: Data by Deloitte, India, May 2012 
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Table 5: Roof Type/Form at Solar rooftop locations 

 Name and Address Module 
Orientation 
(N/S/E/W) 

Floor Form 
details 

Is building surrounded by other high rise 
buildings - Tilt Glare on to adjoining buildings 

Roof Form 
(shape/size) used 
for layout and the 
Shading negatively 
impact the owners/ 
neighbors 

Roof Form : Roof traffic management 
plan to facilitate system maintenance 
and worker safety. 

 (1) (8) (9) (10) (11) (12) 
1 University of Peradeniya 

Peradeniya 20400 Sri Lanka  
Roof ridge is 
along E-W and 
structure can 
be designed to 
acceptable 
orientation  

No roof 
slabs  

Yes, same level around except the 3 story 
portion. However selected place would not be 
effected by the higher sections of the building.  
 
Glare will not affect the outside buildings.  

No  Shall be designed from outside the 
building considering safety of personnel 
and the safety of the equipment.  

2 University of Ruhuna, 
Faculty of Engineering, 
Hapugala, Galle(80000), 
Sri lanka. 

No effect as the 
place is pre-
selected 

No roof 
slabs  

Yes, Higher level  
None – Further there will not be any 
annoying/harmful reflection from PVs  

No  Shall be designed from outside the 
building considering safety of personnel 
and the safety of the equipment 

3 Central Hospital -Jaffna Could be 
oriented at fixed 
position 

 No higher buildings in the surroundings. 
None – Further there will not be any 
annoying/harmful reflection from PVs 

No Same passage to rooftop slab will be used 
and no additional safety measures 
required. 

4 Damro Show Room- Jaffna Could be 
oriented at fixed 
position. 

roof slab No higher buildings in the surroundings. 
None – Further there will not be any 
annoying/harmful reflection from PVs 

No Same passage to rooftop slab will be used 
and no additional safety measures 
required. 

5 Jaffna Hospital Building- 
Jaffna 

Could be 
oriented at fixed 
position. 

roof slab  No higher buildings in the surroundings. 
None – Further there will not be any 
annoying/harmful reflection from PVs 

No Same passage to rooftop slab will be used 
and no additional safety measures 
required. 

6 Hostel for Medical Students - 
Jaffna 

Could be 
oriented at fixed 
position. 

 No higher buildings in the surroundings. 
None – Further there will not be any 
annoying/harmful reflection from PVs 

No Same passage to rooftop slab will be used 
and no additional safety measures 
required. 

7 Sri Nathiya Commercial 
Building - Jaffna 

Could be 
oriented at fixed 
position 

 No higher buildings in the surroundings. 
None – Further there will not be any 
annoying/harmful reflection from PVs 

No Same passage to rooftop slab will be used 
and no additional safety measures 
required. 

8 University of Moratuwa  
Address University of 
Moratuwa, Katubedda, 
Moratuwa (10400), Sri Lanka. 

  No . Sumanadasa Building is higher than other 
buildings and trees etc. 
None – Further there will not be any 
annoying/harmful reflection from PVs  

No Same passage to rooftop slab will be used 
and no additional safety measures may be 
required as the slab passage is narrow. 

Source: Data by Deloitte, India, May 2012 
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Table 6: Building Design at Solar rooftop locations 
 

 Name and Address Designed capability of 
building to ensure no 
extra weight due to 
panels 

Type of roof 
repair work  
required for 
installation of 
panels: 

Water proofing of floor 
tiles: 

Locations of invertor and electric 
fittings and interconnection with net 
metering 

Water proofing of 
cables etc.:  

 (1) (13) (14) (15) (16) (17) 
1 University of Peradeniya 

Peradeniya 20400 Sri Lanka  
Will be adequate and 
the adequacy will be 
proven with the PV 
Panel and the structure 
Weights 

May be a steel 
structure attached 
to the roof ridge 
and the panel 
holders supported 
on this. 

Not Relevant  Not yet decided and will not be on rooftop. Not required, cable ways 
from the rooftop will be 
adequately sealed  

2 University of Ruhuna, 
Faculty of Engineering, 
Hapugala, Galle(80000), 
Sri lanka. 

Will be adequate and 
the adequacy will be 
proven in design stage  
 

Will be decided at 
design stage 

Will not be required however 
concern will be given to it at 
the design stage  
 

Will be decided after the details of the 
equipment are obtained at the stage of 
design. However these will not definitely 
be on rooftop. 

Not required, cable ways 
from the rooftop will be 
adequately sealed 

3 Central Hospital -Jaffna Will be adequate and 
the adequacy will be 
proven in design stage  
 

Will be decided at 
design stage 

Will not be required however 
concern will be given to it at 
the design stage  
 

Will be decided after the details of the 
equipment are obtained at the stage of 
design, however these will not definitely 
be on rooftop. 

Not required, service 
ducts are available and 
the cable ways up to 
service ducts will be 
sealed  
 

4 Damro Show Room- Jaffna Will be adequate and 
the adequacy will be 
proven in design stage  

Will be decided at 
design stage 

Will not be required however 
concern will be given to it at 
the design stage  

Will be decided after the details of the 
equipment are obtained at the stage of 
design, however these will not definitely 
be on rooftop. 

Not required, service 
ducts are available and 
the cable ways up to 
service ducts will be 
sealed  

5 Jaffna Hospital Building- 
Jaffna 

Will be adequate and 
the adequacy will be 
proven in design stage  

Will be decided at 
design stage 

Will not be required however 
concern will be given to it at 
the design stage  

Will be decided after the details of the 
equipment are obtained at the stage of 
design, however these will not definitely 
be on rooftop. 

Not required, Service 
ducts are available and 
the cable ways up to 
service ducts will be 
sealed  
  

6 Hostel for Medical Students - 
Jaffna 

Will be adequate and 
the adequacy will be 
proven in design stage  

Will be decided at 
design stage 

Will not be required however 
concern will be given to it at 
the design stage  

Will be decided after the details of the 
equipment are obtained at the stage of 
design, however these will not definitely 
be on rooftop. 

Not required, Service 
ducts are available and 
the cable ways up to 
service ducts will be 
sealed  

7 Sri Nathiya Commercial 
Building - Jaffna 

Will be adequate and 
the adequacy will be 
proven in design stage  

Will be decided at 
design stage 

Will not be required however 
concern will be given to it at 
the design stage  

Will be decided after the details of the 
equipment are obtained at the stage of 
design, however these will not definitely 
be on rooftop. 

Not required, Service 
ducts are available and 
the cable ways up to 
service ducts will be 
sealed  

8 University of Moratuwa  
Address University of 
Moratuwa 
Katubedda, Moratuwa 
(10400), Sri Lanka. 

Will be adequate and 
the adequacy will be 
proven in design stage  

Will be decided at 
design stage 

Will not be required however 
concern will be given to it at 
the design stage  

Will be decided after the details of the 
equipment are obtained at the stage of 
design, however these will not definitely 
be on rooftop. 

Not required, Service 
ducts are available and 
the cable ways up to 
service ducts will be 
sealed.  

Source: Data by Deloitte, India, May 2012 
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Table 7: Design for Environment at Solar Rooftop locations 

 
 Name and Address Height of top floor Panel to hoisted 

manually/cranes to 
roof 

Panel 
Loading/Unloading: 
Manually/Crane 

Wind storms/electrical 
lightening in the area 

Level of dust in the 
environment 

Extent of Rainfall 
in the area 

 (1) (18) (19) (20) (21) (22) (23) 
1 University of Peradeniya 

Peradeniya 20400 Sri Lanka  
4 m approximately 
from Ground to 
lower point of the 
roof  

Manually by hand hoist Manually Max wind speed -145 km/Hr 
and Isokeraunic Level - 80 

Not known  
 

2700 mm per year, 
average 

2 University of Peradeniya 
Peradeniya 20400 Sri Lanka 
Phone: +94 81 238 8301 - 
5/239 0000/ 239 2000/ 239 
2001 

14 m approximately 
from Ground to 
lower point of the 
roof  

Manually by hand hoist Manually Max wind speed -145 km/Hr 
and Isokeraunic Level - 80 

Not known  2500-3000 mm per 
year, average. 

3 Central Hospital -Jaffna  Manually by hand hoist Manually Max wind speed -145 km/Hr 
and Isokeraunic Level - 50 
 

Not known  
 

1270 mm per year, 
average. 
 

4 Damro Show Room- Jaffna 20m approximately 
from Ground 

Manually by hand hoist Manually Max wind speed -145 km/Hr 
and Isokeraunic Level - 50 

Not known  
 

1270 mm per year, 
average. 
 

5 Jaffna Hospital Building- 
Jaffna 

34m approximately 
from Ground 

Manually by hand hoist Manually Max wind speed -145 km/Hr 
and Isokeraunic Level - 50 

Not known  
 

1270 mm per year, 
average. 
 

6 Hostel for Medical Students - 
Jaffna 

16m approximately 
from Ground 

Manually by hand hoist Manually Max wind speed -145 km/Hr 
and Isokeraunic Level - 50 

Not known  
 

1270 mm per year, 
average. 
 

7 Sri Nathiya Commercial 
Building - Jaffna 

16m approximately 
from Ground 

Manually by hand hoist Manually Max wind speed -145 km/Hr 
and Isokeraunic Level - 50 

Not known  
 

1270 mm per year, 
average. 
 

8 University of Moratuwa  
Address University of 
Moratuwa, Katubedda, 
Moratuwa (10400) 
Sri Lanka. 

14 m approximately 
from Ground  

Manually by hand hoist Manually Max wind speed -145 km/Hr 
and Isokeraunic Level - 80 

Not known  
 

3800 mm per year, 
average. 
 

Source: Data by Deloitte, India, May 2012 
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Table 8: Waste Management and Safety at Solar Rooftop locations 

 Name and Address Location of hazardous 
waste facility (HWF) in the 
city/area 

Type of waste 
is handled 
currently at 
this HWF 

HWF can 
accommodate 
any broken 
panels: 

Possible health 
and safety issues 
in the building 
regarding 
Installation 

Panel can be dislodged 
and fly off during severe 
windstorm do you foresee 
any damage to the 
surrounding: 

Role of Electrical Safety 
Inspector 

 (1) (30) (31) (32) (33) (34) (35) 
1 University of Peradeniya 

Peradeniya 20400  

Sri Lanka 

No hazardous waste in PVs 
plastics or polymers will be 
disposed for recycling and 
the SI or other parts will be 
crushed and disposed 

No specific 
method is in 
force currently  

Yes No Yes, if the fixtures and 
structures are designed to 
max wind this may not 
happen. 

Chartered Engineers Report 
will be required before the 
connections and net metering 
etc., are established by CEB 

2 University of Ruhuna, 
Faculty of Engineering, 
Hapugala, Galle(80000), 
Sri lanka. 

No hazardous waste in PVs 
plastics or polymers will be 
disposed for recycling and 
the SI or other parts will be 
crushed and disposed  

No specific 
method is in 
force currently  

Yes No Yes, if the fixtures and 
structures are designed to 
max wind this may not 
happen. .  
 
 

Chartered Engineers Report 
will be required before the 
connections and net metering 
etc., are established by CEB 

3 Central Hospital -Jaffna No hazardous waste in PVs 
plastics or polymers will be 
disposed for recycling and 
the SI or other parts will be 
crushed and disposed 

No specific 
method is in 
force currently  

Yes No Yes, if the fixtures and 
structures are designed to 
max wind this may not 
happen. .  
 

Chartered Engineers Report 
will be required before the 
connections and net metering 
etc., are established by CEB. 

4 Damro Show Room- Jaffna No hazardous waste in PVs 
plastics or polymers will be 
disposed for recycling and 
the SI or other parts will be 
crushed and disposed 

No specific 
method is in 
force currently  

Yes No Yes, if the fixtures and 
structures are designed to 
max wind this may not 
happen. .  
 

Chartered Engineers Report 
will be required before the 
connections and net metering 
etc., are established by CEB. 

5 Central Hospital -Jaffna No hazardous waste in PVs 
plastics or polymers will be 
disposed for recycling and 
the SI or other parts will be 
crushed and disposed 

No specific 
method is in 
force currently 
 

Yes No Yes, if the fixtures and 
structures are designed to 
max wind this may not 
happen. .  
 

Chartered Engineers Report 
will be required before the 
connections and net metering 
etc., are established by CEB. 

6 Hostel for Medical Students - 
Jaffna 

No hazardous waste in PVs 
plastics or polymers will be 
disposed for recycling and 
the SI or other parts will be 
crushed and disposed 

No specific 
method is in 
force currently  

Yes No Yes, if the fixtures and 
structures are designed to 
max wind this may not 
happen. .  
 

Chartered Engineers Report 
will be required before the 
connections and net metering 
etc., are established by CEB. 

7 Sri Nathiya Commercial Building 
- Jaffna 

No hazardous waste in PVs 
plastics or polymers will be 
disposed for recycling and 
the SI or other parts will be 
crushed and disposed 

No specific 
method is in 
force currently  

Yes No Yes, if the fixtures and 
structures are designed to 
max wind this may not 
happen. .  
 

Chartered Engineers Report 
will be required before the 
connections and net metering 
etc., are established by CEB. 

8 University of Moratuwa  
Address University of Moratuwa 
Katubedda, Moratuwa (10400) 
Sri Lanka. 

No hazardous waste in PVs 
plastics or polymers will be 
disposed for recycling and 
the SI or other parts will be 
crushed and disposed 

No specific 
method is in 
force currently  

Yes No Yes , if the fixtures and 
structures are designed to 
max wind this may not 
happen. .  
 

Chartered Engineers Report 
will be required before the 
connections and net metering 
etc., are established by CEB. 

Source: Data by Deloitte, India, May 2012 
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Table 9: Project Implementation Schedule 

 

Project Formulation
Loan Preparation and Signing
Loan Effectiveness
Implementation
Output 1: Transmission system strengtherning in Nortern province
   Tendering and Award
   Preparatory works and Mobilization
   Civil  works, supply and erection of Equipments
   Testing and Commissioning
Output 2: Network Energy Efficiency Improvement
   Tendering and Award
   Preparatory works and Mobilization
   Civil  works, supply and erection of Equipments
   Testing and Commissioning
Output 3: Solar Rooftop Power Generation Pilot 
Appointment of Project Management Consultant
   Tendering and Award
  Supply and Installation 
   Testing and Commissioning
Output 4: Advisory and capacity building support
   Preparation of system stabi lity study
   Preparation of renewables master plans and business model
   Capacity building for developing wind and solar power projects
Management Activities
Procurement Plan Activi ties
Reviews
Project Completion Report

Q4 Q1

2017

Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3

2016

Q2Q4 Q1 Q2 Q3
Description

2012 2013 2014 2015

Q4 Q1 Q2 Q3
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3.0 DESCRIPTION OF ENVIRONMENT 
 

3.1 Colombo district 
 
3.1.1 Physical Resources 
 
3.1.1.1 Topography, Geology and Soil 
 
25. Colombo is the most highly populated district in Sri Lanka. According to the census reports 
in 2001 the population was 2,251,274. Colombo district is divided into 13 divisional secretariat 
divisions and their activities are coordinated and supervised by the Colombo District Secretariat. 
Colombo district is a combined mixture of mountains, plains, and marsh lands. north and east parts 
of the district are mountainous whereas east and south-east parts are surrounded by marsh lands. 
The city of Colombo is connected by a network of canals and at the heart of the city is the Beira 
Lake. At the boundaries of the Colombo district are north-Kelani River (Gampaha district), south-
Bolgoda River (Kalutara district), west-Coast line, and east-Sabaragamuwa Province. 
 
3.1.1.2 Geography and climate 
 
26. Colombo's geography is a mix of land and water. The city has many canals and, in the 
heart of the city, there is a 65-hectare Beira Lake. The northern and north-eastern border of the city 
of Colombo is formed by the Kelani River, which meets the sea in a part of the city known as the 
Modera (Mōdara in Sinhala) which means river delta. Colombo's climate is fairly temperate all 
throughout the year. From March to April the temperature averages around 310 Celsius. The only 
major change in the Colombo weather occurs during the monsoon seasons from May to August 
and October to January. Colombo sees little relative diurnal range of temperature, although this is 
more marked in the drier winter months, where minimum temperatures average 220 Celsius. 
Rainfall in the city averages around 2,400 mm a year. 
 
3.1.1.3 Population 
 
27. The ethnic composition is 76.6% Sinhalese, 12.2% Tamil, 9% Muslim and 3% others. The 
literacy rate of the population aged 10 years and over is 93.6% (male 94%, female 93.1%). The 
labour force participation rate, expressed as the percentage of employed aged 10 years and over, 
is 47.5%. Employment rate is 93.6% and unemployment rate is 6.4%. The people tend to be 
engaged in craft and craft related work, manufacturing and wholesale and retail trade. The total 
number of households in the district is 507,678, there are 86.8% are permanent houses, 11.2% 
semi-permanent houses, 0.3% improvised houses and 1.8% not classified. Out of the occupied 
housing units, 71.6% are single houses, 9.2 % are flats, 6.4% are row houses/line rooms and 1.5% 
are huts.  
 
3.1.2 Socio-Economic Profile 
 
28. The Colombo Metropolitan Region, defined by the districts of Colombo, Gampaha and 
Kalutara, has an estimated population of 5,648,000, and covers an area of 3,694.20 km². As per 
the Provincial Gross Domestic Product-2010, the Western Province, which includes the cities of 
Colombo, Gampaha and Kalutara recorded GDP per capita of USD 3,808, the highest recorded 
GDP per capita for any region in south Asia. Colombo has the highest degree of infrastructure - 
electricity, water and transport, etc. The majority of the major shopping malls in Sri Lanka are 
located in the city along with many luxurious hotels, clubs and restaurants. In recent times, there's 
been an outpour of high rise condominiums in the city mainly due to very high land prices. 
 
3.1.2.1 Economy  
 
29. The majority of Sri Lankan corporations have their head offices in Colombo. Some of the 
industries include chemicals, textiles, glass, cement, leather goods, furniture, and jewellery. In the 
city centre is located south Asia's second tallest building – The World Trade Centre. The 40 storey 
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Twin Tower complex is the centre of important commercial establishments, situated in the Fort 
district, the city's nerve centre. Right outside the Fort area is Pettah which is derived from the 
Sinhalese word pita, which means out or outside as it is outside the Fort.  
 
30. Pettah is more crowded than the fort area. Pettah's roads are always packed and 
pavements are full of small stalls selling products ranging from delicious sherbat to shirts. Main 
Street consists mostly of clothes shops and the cross roads, which are literally known as Cross 
Streets where each of the five streets specializes in a specific business - First Cross Street is 
mostly for electronic goods shops; the Second cross street is mostly for cellular phones and fancy 
goods. At the end of the main street further away from Fort is the Sea Street, Sri Lanka's gold 
market. This mile-long street is full of jewellery shops. The Colombo Metropolitan Region (CMR) 
encompasses the country's administrative capital Kotte and Colombo. Found within the borders of 
the CMR is 80% of the country's industries and over 60% of all vehicles plying Sri Lankan roads. 
The per capita income of the Western Province stood at USD 3,808, making it one of the most 
prosperous regions in south Asia. 
 
31. Colombo district has relatively high proportion of modern facilities such as teaching, 
provincial, and base hospitals while in Gampaha and Kalutara Districts these facilities are very 
limited. For example, there are 610 hospital beds per every 100,000 population in Colombo district, 
compared with 260 beds in Gampaha and 210 in Kalutara. In terms of doctors per 100,000 
populations, Colombo district average is 68 while the average for Gampaha and Kalutara are 17 
and 22 respectively.  
 
3.2 Galle district 
 
3.2.1 Physical Resources 
 
3.2.1.1 Topography, Geology and Soil 
 
32. The project-affected area is located within the district of Galle in first peneplane, which has 
an elevation from mean sea level of 125 m. The terrain of the project-affected area is rolling, 
undulating and steep. Geologically, Galle district falls within the rock formations of the 
Southwestern group and is made up of shists, geneisses and granulites of meta-sedimentary 
origin, as well as migmatite and granitic geneisses. The south-western group is believed to be 
formed during the Archaeozoic period. In accordance with the agricultural soil classification the 
project affected area is located within Wet Zone of Low Country region - 4. Thus the main soil 
types are Red, Yellow podzolic, Red yellow podzolic soils with strongly mottled sub-soil, low humic 
gley and bog and half-bog soils. The low humic gley soils occupy the lower parts of the slope and 
upper parts of the valley bottoms. 
 
3.2.1.2 Climate 
 
33. The local rainfall pattern is influenced by the monsoon winds of the Indian Ocean and Bay 
of Bengal. The annual average rainfall of the island varies from below 1,000 mm over a small 
region in the arid parts of north west and south east to over 5,000 mm in the very wet regions. 
Galle district is located within the wet zone of Sri Lanka and experiences an annual rainfall of more 
than 2,400 mm. The peak rainfall period is associated with the precipitation from the south west 
monsoon during May to September, which brings the moisture from the Indian Ocean. The lowest 
rainfall is recorded during December to February of north-east monsoon period. There is only a 
slight annual range of temperature for the island, but this is exceeded by the diurnal range of 
temperature. Average daily temperatures of the district range between 25oC and 30oC, remaining 
fairly constant throughout the area. The highest temperature is observed during February to April 
season. Humidity is typically higher in the south west region of the country and depends on the 
seasonal patterns of rainfalls. Daytime humidity stays above 70 -80% throughout the year, rising to 
almost 90 % during the monsoon season. 
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3.2.1.3 Water Resources (Ground Water and Surface) 
 
34. The ground water availability varies within the district depending on the geology and the 
rainfall. Ground water is the main source of potable water in rural areas of the Galle district. During 
the dry season, majority of the shallow wells located within coastal areas experience salinity 
intrusion. The quality of the ground water is fairly good in rural and some semi-urban areas in the 
district. Surface water resources in Galle district are abundant with rivers that radiate from the 
central highlands. 
 
35. Halwathura Ganga, Gin Ganga, Holuwagoda Ela, Madampe Lake, Keembiya Ela are the 
main natural water resources located in and around the proposed project area. Surface water 
quality of the main streams located in rural sections is fairly good while urban areas are 
contaminated with industrial and other waste. The intensive rainfall causes flood in Galle district 
during the south west (May to September) and north east (November to February) monsoon 
seasons. Madampe Lake is connected to very famous Ramsar wetland, which is known as Madu 
Ganga. Thus any construction activity that has adverse environmental impact to the Madampa 
Lake will lead to cascade adverse impact on the Madu Ganga.  
 
3.2.1.4 Air Quality and Noise 
 
36. Concentrated road traffic or presence of air polluting industries in the area can result in a 
significant decline in air quality. the ambient air quality measurements along the project road are 
within the limits of national ambient air quality standards. national ambient air quality standards, 
diurnal pattern of ambient air quality parameters such as CO, SO2 and NO2 indicates that mobile 
sources have made major contributions to air pollution in these locations. Noise levels attributable 
to traffic and industrial activities are lower in rural areas, while noise level is high in industrialised 
areas and urban centres where the traffic volume is high along the Class A Colombo-Galle road. 
 
3.2.2 Ecological Resources 
 
37. The aquatic and terrestrial ecosystems distributed in Galle district provide important 
ecological and biological habitats for variety of floral and faunal species. A single National Park 
(Hikkaduwa) and several sanctuaries (Telwatta, Honduwa island, Eluwilayaya, Rumassala) are 
located within the coastal zone of the district. However, Hikkadduwa National Park and 
abovementioned sanctuaries are located more than 10 kilometres away from the project area. 
Beruwala, Hikkaduwa, Galle and Unawatuna are famous coral habitats among the costal 
ecosystems. Kottawa forest reserve is situated in north east of Galle along the main road to 
Udugama Township. 
 
38. Hiyare rainforest is a reservoir bounded by 600 acres of secondary lowland and an 
excellent spot for over 80 species of birds, out of which 10 are endemic and can be seen in Hiyare. 
None of the above-mentioned environmentally sensitive area are located in the vicinity of the 
proposed project. Thus proposed project activities will not affect the fauna and flora of 
environmentally sensitive areas. However, there are some mammal species which have to be 
protected under the existing legal measures in Sri Lanka (Fauna and flora protection ordinance). 
The available fauna and flora of the project-affected area are mainly common home garden 
species of the Southern Province (low country wet zone of Sri Lanka).  
 
3.2.3 Economic Development 
 
3.2.3.1 Land Use and Agriculture 
 
39. Land use pattern in the project area varies from semi-urban to rural. The semi-urban areas 
include townships and built up dwellings. Few ribbon type developed commercial centres are also 
located within the project influence area of semi-urban section. Outside the semi-urban areas, 
settlements become rural, featuring more residential use, agricultural land including paddy, large 
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scale tea, rubber, cinnamon, coconut and mixed agricultural lands. The economy of Galle district is 
mainly based on tea, rubber, coconut, paddy, and cinnamon cultivations with a long history of 
cultivation for exports. A total of 24,920 hectares of tea, 6,518 hectares of rubber, 12,543 hectares 
of coconut and 23,912 hectares of paddy was cultivated in 2002 within the Galle district. 
 
3.2.3.2 Industries 
 
40. There are 789 industrial establishments in Galle district and nearly 15,000 people are 
engaged in these industries. Main industrial operations in the district are concentrated in Galle 
which include- cement, garment factories, wood and food processing industries. Koggala is the 
second pre trade zone of Sri Lanka located within the district. Large numbers of agro-processing 
industries (tea, rubber and cinnamon) are also distributed in semi-urban and rural areas of the 
district. Industries in the vicinity of the transmission line mainly consist of garment manufacturers, 
tea and rubber factories including other agricultural based factories. The project-affected area 
comprises of private sector hotel industries and footwear industry closer to the university area. 
 
3.2.3.3 Tourism 
 
41. The southern coastal belt is the most popular among the tourists who visit mainly from 
October through April when the monsoon moves north east and the sea becomes calm with blue 
skies. 
 
3.2.3.4 Infrastructure Facilities 
 
42. Electricity and telecommunication facilities are available for almost all project-affected area 
within the Galle district. Pipe-borne water facility is available for most of the urban and semi-urban 
places except rural areas of the district. Pipe-borne sewerage facilities and proper pit latrine 
facilities are available in urban areas of the Galle district. Sanitation facilities in the project area are 
available mainly for onsite facilities for homes and institutions. 
 
3.2.4 Social and Cultural Development 
 
3.2.4.1 Population and Community 
 
43. The population of district of Galle is 990,487 out of these 481,849 are male and 508,638 
female. Out of the total population, 94.4% are Sinhalese, 1.1% are Sri Lankan Tamil, and 0.9% are 
Indian Tamil. 
 
3.2.4.2 Education 
 
44. In 2005, 492 Government schools were functional in Galle district. Literacy rate of 
population in district of Galle is at a significantly higher level at 92.3% as compared with other 
districts (Anuradhapura, Pollunuruwa, Badulla Monaragala, Hambantota etc.) 
 
3.2.4.3 Health Environment 
 
45. The project site is situated in very good climatic condition; there is no air, noise, water and 
industrial pollution. Health environment is very good. 
 
3.2.4.4 Historical, Cultural and Archaeology Sites/Places 
 
46. There are no archaeological, historical important sites or protected monuments in the study 
area along the alignment. However, there are some locally important religious places on either side 
of the access roads in project area. 
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3.3 Kandy district 
 
3.3.1 Physical Resources 
 
3.3.1.1 Topology, Geology and Soil 
 
47. Kandy district forms a substantial and integral part of the central highlands, straddling the 
south-western, Northern and north-eastern parts of the mountain complex. The major part of the 
land surface has an elevation range of 300 - 1,000 m and therefore much of the district falls in the 
category called mid- country, whereas only small parts fal in the other two elevation categories 
namely low and up country. Consequently, Kandy district has a dissected and intricate pattern of 
ridges and valleys and much of the land is sloping but with a fair proportion in valleys of varying 
shape, width and extent. Larger valleys are in extreme north-east and in the east of varying 
shapes, width and extent. There are three types of soils available in Kandy district - red yellow 
podsols, low humic glay and reddish brown lassoic soils. Dolomite depositions are also available in 
Kandy district. Composition of the soil is a grey brown to yellowish brown top soil and mostly a 
yellowish red sub soil. The top soil is sandy loam, sandy clay loam, or loam while the subsoil is 
sandy clay loam or clay. 
 
3.3.1.2 Climate 
 
48. Annual average rainfall of the Kandy district is above 1,760 mm. In most parts of the 
district, three rainy months are October, November and December except the southern part of the 
district where May, June and July are the rainy months. In Eastern parts of the district, highly wet 
months are December, January and February. In general, dry months are January, February and 
March. Consequent to the abundant and uniform distribution of sunlight, there is a fairly uniform 
seasonal temperature in the district. Temperature largely depends on the altitude. The difference 
between the lowest and the highest point in the Kandy district is 11 ºC. Daily temperature variation 
is greater during the cool months of the year and particularly when the air is dry and sky is clear. 
The relative humidity of the district is 63% to 83% in day time and in night it varies between 88% 
and 97%. 
 
3.3.1.3 Water Resources 
 
49. About 90% of Kandy district falls in the basin of the Mahaweli Ganga, which flows through 
the Central part of the district slightly beyond Kandy, then, turns south –Eastward for about 40 km 
and then eastward for another 50 km to Minipe forming the southern boundary of the district. 
Finally it flows northwards for about 60 km forming the eastern boundary Mahawlei Ganga and its 
watershed is the most important physical feature in the district. There are a number of tributary 
streams contributing to the Mahaweli which entirely lie within the district. The important tributary 
streams are Atabage Oya, Nilambe Oya, Nanu Oya, Pinga-Oya, Kota-Ganga, Hulu-Ganga and 
Maha Oya. River Mahaweli has dams at Polgolla and Teldeniya. Polgolla is a storage dam for 
Ukuwela hydropower plant and serves as the starting point of the Mahaweli irrigation for the North-
Central province. Springs are very common in high elevation of curving ridges of the arenas. Most 
of the high ridges are crowned by protected forests which contribute immensely to the potentiality 
of these springs. In some villages in Kandy, springs are used as the source for village water supply 
schemes. The Mahaweli development project is a multi-purpose river valley which leads to energy 
production, storage reservoirs, canals, irrigation schemes, and settlement/resettlement 
programmes within the district. 
 
3.3.2 Ecological Resources 
 
50. There are 21 waterfalls located in district of Kandy. Ahupini Ella is one of them with a height 
of 30 m. The surrounding area is rich with fauna and flora adapted to moist environment 
conditions. The Adams Peak Falls, 10 m high fall, flows from the aquifers of Sri Pada and later on 
to Maskeli Oya Reservoir. Huluganga Falls (75 m in height) is one of many created by the streams 
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originating from the Knuckles mountain range. The cascading water sprinkles the villages of 
Elliyadda and Aratthana, before flowing to the Victoria Reservoir. It is popular with both local and 
foreign visitors and villagers regard it as part of their Dumbara heritage. The fall is situated below 
the Town of Hulu River, near Panwilla, (Kandy district, and Panwilla Provincial Secretariat Division) 
Ratna (Navarathna) fall. The 101 m fall is the highest in the Kandy region and the stream that 
serves it irrigates the paddy fields of the surrounding villages. Balakaduwa Falls, Dehigolla Falls, 
Diyakerella Falls, Hunnas Falls and Upper Hunnas Falls are some falls in Kandy district. 
 
3.3.3 Economic Development 
 
3.3.3.1 Land Use and Agriculture 
 
51. The district of Kandy is situated south of the island, surrounded by five districts- Matale to 
the north, Nuwara Eliya to south, Badulla to the east, Kegalle to the west and Kurunegala to the 
north-west. The extent of the district is about 1,905 km2 which is about 3% of the island. Kandy 
district has a total land area of 3,275 km2 including 39 inland water bodies. Pattern of human 
settlements around the roads vary from rural to semi-urban. Rural environment mainly consists of 
residential places, home gardens and agricultural lands. The most important plantation crop in the 
district at present is tea, but its extent is declining rapidly. Rubber accounts for only less than 2%. 
Among the non-plantation crops, paddy occupies a dominant position. Nearly 20% of the district is 
covered with home gardens. There is a considerable variation in the extent of home gardens in the 
district. Some district secretary (DS) divisions have over 50% of land under cropping system and 
hardly any home garden. In some DS divisions, home gardens are distributed in small plots in 
close association. The total extent of tea in the district is 15% and it is rapidly declining. The tea 
plantation in Kandy belongs to mid country. Most of the communal forests and crown forests that 
existed in the pre-colonial period have been converted to tea plantations. The district forest cover 
has been reduced to a level that is substantially below the national average. 
 
52. The plantations around Kandy, the ancient capital of Ceylon (Sri Lanka), supply what are 
known as mid country teas. These are notable for full bodied strong tea, which appeal to everyone 
who likes a good thick colour brew. The tea plantations are located from 600 to 1,200 m and is the 
region where tea was first grown in Sri Lanka. A range of hills extends to Nilambe, Kotmale and 
Gampola areas. The valley is protected from strong monsoon rains and the teas are darker and 
stronger. Those plantations in Hewaheta, which experience weather changes associated with the 
south-west monsoon winds, acquire a flavour character during the eastern monsoon season. 
According to 2002 census data, 21,975 ha of tea, 1,163 ha of rubber and 7,888 ha of coconut were 
cultivated within the district of Kandy. 
 
3.3.4 Social and Cultural Development 
 
3.3.4.1 Population and Community 
 
53. A total of 20 DS divisions are located within the Kandy district representing all ethnic and 
religious groups in the country. From the total population distributed in the district, 74.1% 
Sinhalese, 4.1% Sri Lankan Tamil, 8.1% Indian Tamil, 13.1% Sri Lankan Moor, 0.2 % Burgher, 
0.2% Malay and 0.2% others. Mainly four religious groups are represented in the district as follows: 
82.9% Buddhist, 3.3% Hindus, 9.9% Muslims and 0.5% Catholics. 
 
3.3.4.2 Health and Educational Facilities 
 
54. A total of 78 hospitals are distributed in different locations of the district. These include 3 
Teaching hospitals, one district general hospital, 2 base hospitals Type B, 11 district hospitals, 9 
Peripheral units, 26 rural hospitals, one prison hospital, 24 central dispensaries and a single 
central dispensary and maternity home. Out of these hospitals, 3 teaching hospitals are located at 
Kandy and Peradeniya (2 hospitals), a single district general hospital locates at Nawalapitiya, 2 
base hospitals are located in Gampola and Teldeniya. 
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55. Within the district, altogether 721 schools including 645 government schools, 5 private fee 
levying schools, 1 private non fee levying school, and 69 Pirivenas are distributed. Overall, the 
education level of the district is significantly high. The literacy rate of the district is 91.8%. 
 
3.3.4.3 Cultural Significance 
 
56. Kandy, the last royal capital of Sri Lanka is a major tourist destination. Famous for the 
Temple of the tooth and many other temples in the city, Kandy could be called the cultural capital 
of the island. Kandy is surrounded with many major Buddhist temples. On the shores of the lake 
are Malwaththa and Asgiri temples. Fine painted murals of Buddhist stories in these temple 
buildings are a good example of the arts in the Kandy period while paintings of the Hindagala 
temple at Peradeniya are of the 7th century. Lankatilaka temple is a magnificent building built on 
rock at a scenic location which also has fine paintings. Gadaladeni Viharaya, a 14th century temple 
is situated about 15 km from the town. The structure of the temple is influenced by the south Indian 
architecture and built on a rock. The stupa is on a high stone platform. Embekke temple’s main 
attraction is the intricate wooden carvings of this 14th century shrine dedicated to God 
Kataragama. There is also a Buddhist temple there. Entire structures of some wooden buildings 
are decorated with dancers, musicians, wrestlers, legendary beasts and birds. Nearby are the ruins 
of an ancient rest house with similar pillars carved in stone. 
 
3.4 Jaffna district 
 
3.4.1 Physical Resources 
 
3.4.1.1 Topography and Soils 
 
57. The area of the peninsula land mass is 1,129.9 square kilometres (km2) of which lagoons 
occupy 45.7 km2. The project area lies in the lowest peneplain, which is gently undulating to rolling, 
mantled plain stretching down to the coast. The highest ground level is 11 m above mean sea 
level. The land forms include floodplains, coastal plains, sand dunes, and beaches. 
 
58. The soil is sandy along the coast but sandy clay or clayey sand in the interior with high 
infiltration rates. The peninsula overburden mantle is covered with three different types of soils 
classified according to agricultural suitability. They are Calcic Red Yellow Latosols; Solodized 
Solonetz and Solonchaks; and Regosols on recent beach sands. 
 
59. There is an obvious and expected correlation between land use and soil characteristics. 
The Red Yellow Latosol soils (RYL) are agricultural soils, highly suitable for crops. They are found 
extensively in Valikamam (Chunnakam aquifer) and Vadamaradchi areas. These soils are deep 
and well drained. Regosols support horticulture, mainly coconut; and sandy soils sustain palm 
trees such as coconut and palmyra and in some areas paddy rice is grown during the wet season 
under rain-fed conditions. There are pockets of loam earth (mixture of sand, clay, silt, and humus) 
suitable for some crops scattered throughout the peninsula. 
 
60. Alluvial soils are found in a strip along the Kanakarayan Aru spreading towards Paranthan 
area. In general the richest dry zone vegetation occurs on these soils and tall trees with other 
mesophytic species of the dry zone are found. The catchment area of Iranamadu Tank mainly 
consists of reddish brown earth and low humic gley soils in which the natural vegetation is mainly 
dry mixed evergreen forest that may consist of thorny scrub jungle with stunted emergents.  
 
3.4.1.2 Climate 
 
61. Jaffna district is in Sri Lanka’s dry zone. The average temperature is 28.2 ºC, and 
maximum and minimum averages are 33.3°C and 21.4°C, respectively. The mean annual rainfall 
over the past decade is 1,357 millimetre (mm). Peak rainfall occurs during the months of October 
to January with the north-east monsoon producing about 75% of total annual rains. Scattered rains 
are experienced during April to May when the inter-monsoon rain is uncertain. The dry season in 
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the region extends from June to September. Monthly average wind speed varies from 12.1 to 4.4 
km/h and the highest level is recorded in May and lowest in November. 
 
3.4.1.3 Air Quality 
 
62. No air quality measurements have been conducted in the study area. Considering the 
project area, where no highly polluting industries exists and the number of vehicles is much less 
than in other areas, except in Jaffna town, the ambient air quality is expected to be within the 
National Ambient Air Quality Standards. Moreover, most of the project area being coastal, the 
potential to attenuate any air pollutants is very high due to wind movement between land and the 
sea. 
 
3.4.1.4 Surface Water 
 
63. Throughout Jaffna district there are several seasonal streams, natural ponds and 
man-made storage “tanks” (normally created by building earth bunds across streams), but no 
permanent rivers. The drainage originating in Tellipalai and terminating at Araly channel drains a 
considerable part of Valikamam area and winds its way from Tellipalai through Kantharodai and 
Sandilipay and flows out through a salt water exclusion structure at Araly. The Valukai Aru is about 
25 km long and has several regulators across the stream to facilitate flood irrigation of adjoining 
land, intermittent flood detention in the rainy season, and groundwater recharge. The 
Vadamaradchi, Uppu Aru, and Valukkai Aru lagoons have been converted to hold freshwater, and 
are also major devices for rain water harvesting and rain water detention. 
 
64. Jaffna peninsula has a characteristic and peculiar surface drainage system, comprising a 
cascade system of ditches (drainage canals) and ponds. This system is credited to the Dutch who 
colonised Sri Lanka in the 17th and 18th centuries. Geologists believe that ponds are limestone 
caves with collapsed roofs. The canals and ponds have been de-silted and maintained as drainage 
and detention devices and more importantly as sources of groundwater recharge. 
 
65. During intense rainfall, the drainage channels first fill the paddy fields and village ponds 
(usually sited in the middle of paddy fields) in sequence. Water then spills over and flows down to 
fill the next lower pond down the cascade and so on, ultimately draining into the sea or lagoons. 
The Provincial Irrigation Department has constructed ring spill structures at road crossings to 
impede this drainage and promote groundwater recharge. 
 
66. There are about 630 large ponds in the Jaffna system, along with about 2,400 minor 
ditches with interconnecting drainage channels. However, many more ponds that existed in urban 
areas have been obliterated as they have been used as dumping areas for solid waste. A large 
proportion of the surface water of Jaffna (45.7 km2) consists of coastal lagoons, containing 
seawater, or brackish water where there are inputs of excess irrigation water. 
 
3.4.1.5 Groundwater 
 
67. There are two types of aquifer: karstic limestone and sand aquifers. The geology 
geomorphology, climatic conditions, and proximity to the ocean combine to create a balanced 
dynamic groundwater system that is vulnerable to a variety of factors. In the limestone aquifer, the 
infiltrating rainwater forms fresh water lenses floating on the denser sea water. After infiltration into 
the ground, there is subterranean flow through solution channels in the limestone aquifer, draining 
part of the infiltrated water into the sea. However, the cavernous nature of the limestone provides a 
large storage reservoir, but it’s extremely high permeability causes a rapid dissipation of any 
recharge with rapid movement of fresh water to discharge points around the coastal fringe. The soil 
cover and sand deposits originating from ocean and wind activity in turn become sand aquifers 
providing a limited amount of storage for monsoonal rainfall. These formations are useful and 
widely exploited for small water supply facilities. The sand aquifers are also underlain by Jaffna 
Limestone, into which the water in the sand will drain over a longer period of time. 
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68. The people of the Jaffna peninsula have developed water supply facilities that are 
well-suited to the conditions. The numerous shallow, low-yielding wells distributed over large areas 
did not have the capacity to cause an imbalance of the dynamic conditions maintaining the fresh 
water lens. In more recent years however, the increased demand for water has led to pumping 
rates that have, in places, caused problems. These problems can often be attributed to high 
pumping rates concentrated in small areas. An additional problem with the widely distributed 
shallow well system is that the groundwater is vulnerable to pollution in the absence of appropriate 
waste disposal arrangements. 
 
3.4.1.6 Geology 
 
69. Geological units exposed in the Jaffna area are part of a sequence of tertiary aged rocks 
which rests on a basement of Precambrian crystalline rocks. The total thickness is approximately 
250 m, made up of three main units: Mannar sandstone at the base, Jaffna limestone, and a thin 
discontinuous surficial cover. The basal Mannar sandstone comprises about half this total but is 
not exposed in the project area. Jaffna Limestone, which is 50-90 m thick, overlies the Mannar 
sandstone and is extensively exposed in the western part of the peninsula in the Chunnakam area 
and in a small area to the west of Point Pedro. The limestone is also extensively exposed on the 
islands off the west coast. 
 
70. Jaffna Limestone is of Miocene age coral reef formation and the easily soluble limestone 
also gives rise to a number of underground solution caverns. The upper surface of the limestone 
slopes gently to the south-east from the relatively high areas in the north-west where it forms the 
land surface in the general vicinity of Chunnakam. To the east of the Uppu Aru lagoon, the 
limestone is generally obscured by younger formations. 
 
71. The youngest geological unit is a thin discontinuous cover of unconsolidated deposits. In 
the Chavakachcheri-Palai area to the south-west of the Vadamaradchi lagoon these deposits are 
yellow and brown sand, which is fine to medium grained and sub-rounded, with a maximum 
reported thickness of about 15 mm. Similar sand deposits occur in limited areas on the islands off 
the western end of the peninsula, and in the western part of the Chunnakam area north of Jaffna 
City. 
 
72. On the north east side of Vadamaradchi lagoon there is a long almost linear belt of coastal 
sand dunes increasing from less than 2 km wide at the southern extremity to about 3 km at the 
northern end near Point Pedro. The sand beds appear to range from about 8 m to about 17 m thick 
with a maximum elevation of about 10 m above sea level. They are clearly a recent coastal feature 
and in places are currently mobile. 
 
73. A third main type of surficial deposit is present in the central part of the Chunnakam area. 
The unit is very thin, with a reported maximum depth of about 3 m. There is an upper sandy part 
and a lower gravely part, and the characteristic reddish brown color is imparted by a coating of 
haematite on many of the constituent grains. The unit is not important as a potential aquifer, but 
may have an influence on recharge processes in the areas where it is present. 
 
3.4.2 Ecological Resources 
 
3.4.2.1 Fisheries 
 
74. The fisheries sector in Sri Lanka is considered one of the major potential fields for 
expansion of the economy. Previously nearly 89% of the country’s fish production was obtained 
from coastal fisheries, but this dropped to around 65% after 1990 because of the conflict in the 
north. Until the mid-1980s the fisheries sector grew at a higher rate in Jaffna district than in other 
parts of the country. For example in 1983 Jaffna district contributed 26% (49,740 metric tons [MT]) 
of the total fish production and 57% (5,484 MT) of total dry fish production and provided 
employment for 24,840 people and indirectly to another 500 people. Fishing was then severely 
restricted due to security risks and has been almost totally prohibited since October 1995. A large 
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number of craft and fishing gear were damaged by shelling and bombing; and many fishers left the 
area, resulting in further damage to craft from a lack of maintenance. Service infrastructure such as 
boatyards, ice plants, net factories, processing plants, jetties, cooperative buildings, trucks, etc., 
were also damaged or destroyed. As a result, in 2003 total fish production in Jaffna district was 
5,311 MT and only 14,862 people were employed. Although the catch increased to almost 34,000 
MT in 2004, the tsunami destroyed much of the operable infrastructure at that time so catches 
subsequently declined again. 
 
75. Despite the many setbacks, rehabilitation of the fisheries sector is now underway, even 
though fishing is prohibited in the High Security Zones operated by armed forces. It has been 
estimated that the Northern Province now accounts for 21% of the total fishers in the country while 
the fish production was 12% and 5% in 2006 and 2008 respectively. Carangids, blood fishes, 
sharks, skates, mullets, shore seine fish and prawns are the most abundant fish types in the area. 
 
3.4.2.2 Aquatic Ecology 
 
76. Most of the lagoons are important for fisheries because the young stages of many shrimp 
and fish spend much of their early life history in protected shallow waters such as these. They also 
attract considerable numbers of birds, particularly flamingos, ducks, and some shore birds. The 
lagoons are as follows: 
 

(i) Delft island, with several shallow lagoons and a few fresh water ponds; 
(ii) Pungudutivu lagoon is a 390 ha shallow brackish to saline tidal lagoon with 

extensive mud flats; 
(iii) Wetlands of Jaffna peninsula, occupy 20,000 ha of shallow sea bays, intertidal mud 

flats, mangrove swamps, saline marshes, and a large shallow lagoon; 
(iv) Uppu Aru lagoon is a 3,000 ha brackish water lagoon with fringing mangroves, 

extensive mud flats and salt marshes. This is located in interior of the peninsula and 
is surrounded by human settlements; 

(v) Thondamannar lagoon is a 7,787 ha shallow brackish to saline tidal lagoon with 
extensive mangrove swamps, sea-grass beds and mud flats. This is located in 
interior of the peninsula and is important for fisheries and as a source of fuel-wood 
from mangroves; 

(vi) Jaffna lagoon is 40,000 ha of shallow tidal lagoon with extensive intertidal mud flats 
and fringing mangroves. This is important for fishing and is the most important site 
in Sri Lanka for greater flamingos (Phoenicopterus roseus). There are also salt-pans 
in the east of the lagoon; and 

(vii) Chundikkulam lagoon is a 13,500 ha large brackish lagoon with sea-grass beds 
and fringing mangroves. Pawn fishing, salt production and cultivation of palmyrah 
palms in the adjacent areas were common before the conflict and the lagoon 
supports a wide variety of waterfowl, notably migratory ducks, shore-birds, gulls, 
and terns. 

 
77. The lagoons are also used as harbors and for ferry services and provide anchorage for 
fishing vessels. Compared to other lagoons in the country, those around Jaffna are somewhat less 
disturbed by anthropogenic activities. However, the wetlands of Jaffna peninsula are threatened by 
destruction of mangroves, severe pollution and in-filling; and Thondamannar lagoon is threatened 
by reclamation of land for agriculture and aquaculture, and pollution by pesticides. Thondamannar 
and Uppu Aru lagoons have been converted into freshwater lakes for rainwater retention and 
harvesting by concrete salt water exclusion barrages built across the mouths.  
 
3.4.2.3 Wildlife 
 
78. Jaffna peninsula and islands, with extensive lagoons, mudflats, sand-flats, sea-grass beds 
and shallow shores, is the most important area for migrating water birds in Sri Lanka, and regularly 
records the greatest numbers of birds, compared with the Hambantota-Bundala area in the south-
east, which records the greatest number of species. There are three flying routes across India and 
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the Bay of Bengal through which migrating birds come to Sri Lanka. Birds found here include the 
following: 
 

(i) Indian Reef Heron (Egretta gularis schistacea) with two morphs (grey and white) 
occurs in very small numbers along the coast, particularly in Jaffna peninsula; 

(ii) Greater Flamingo (Phoenicopterus roseus) is the only member of the Flamingo 
family found in Sri Lanka and inhabits lagoons on the peninsula and islands; 

(iii) The most common migrating ducks are Pintail (Anas acuta) and Garganey (Anas 
querquedula); and Widgeon (Anas penelope) is also found; 

(iv) Common waders include Oystercatcher (Haematopus ostralegus), Black-winged 
Stilt (Himantopus himantopus), Avocet (Recurvirostra avosetta); 

(v) Common gulls include Great Black-headed Gull (Ichthyaetus ichthyaetus) and 
Lesser Black-headed Gull (Larus fuscus); 

(vi) Caspian Tern (Hydroprogne caspia) is most common along the north-west coast of 
the island, between Puttalam and Jaffna. 

 
79. Despite their importance, there is little formal protection of the wetlands of the Jaffna 
peninsula, apart from the Chundikulam lagoon sanctuary, which includes adjoining land areas and 
retains its major importance and value despite inadequate physical protection and policing of 
activities. Elsewhere the ongoing destruction of wetlands emphasizes the need to provide greater 
protection, for example in the extensive Uppuaru lagoon between the peninsula and Kayts island, 
the Poonalai mud and sand flats, Punkuditivu lagoon and the wetlands on Delfts. 
 
3.4.2.4 Forests 
 
80. In the Jaffna peninsula there are no forests in and around the populated areas, except for 
Palmyra (Borassus flabellifer) plantations found as scattered patches and Casuarina plantations 
established by the Department of Forest Conservation along the sand dunes in Vadamarachchi 
area. However, the north-eastern part of the mainland, including parts of the Kilinochchi district, 
has large areas of forests and contains a large percentage of the forest cover of the country. 
Forests in the seasonally dry northern and eastern plains (transition between the wet and dry 
zones) consist of tropical semi-evergreen forests with their own characteristic species as well as 
some common to the adjacent zones. The major part of the dry zone has tropical dry mixed 
evergreen forests, where the dominant species seldom exceed 20 m in height and do not form a 
closed canopy. 
 
3.4.2.5 Rare or Endangered Species 
 
81. For more than three decades the conflict has prevented any detailed ecological 
assessments in the project area, and the only recent data collected on rare and endangered 
species is from some individual studies carried out by the universities. A herpetological survey in 
2002-2004 revealed 18 species of terrestrial snakes belonging to five families, with seven of the 
species being recorded for the first time on the Jaffna peninsula. Four species were highly 
venomous, two were mildly venomous and the rest were non-poisonous. Two species were 
endemic to Sri Lanka: the variegated kukri snake (Oligodon taeniolata ceylonicus) and the Sri 
Lankan Rat Snake (Ptyas mucosa maximus), both of the family Colubridae. 
 
82. Another recent survey in and around the Thondamanaru lagoon confirmed the presence of 
crocodiles. Two species are found in Sri Lanka: the marsh or freshwater crocodile (Crocodylus 
palustris) and the salty or estuarine crocodile (C. porosus), which is the largest living reptile. In Sri 
Lanka, the two species would meet the IUCN criteria for being “endangered” and “critically 
endangered” respectively. Both species are recorded from northern extension of the Chandikulam 
sanctuary, while freshwater crocodiles were known to be present in Palai. In the past crocodiles 
were known in a variety of places, including Nagarkovil, Varani, Ampan, Maruthankerni, 
Maanviluntha, Kooru, Mulliyan and from the extensive mangroves along the Thondamanaru 
lagoon. Today, the lagoon and its mangroves represent the last stronghold of the crocodiles in the 
Jaffna peninsula. Reclamation of swamps, draining of coastal wetlands, conversion of mangroves 
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to prawn farms, and the removal of riverine forests are some of the reasons for the decline. 
 
83. Amongst the peninsula’s flora, Wild yam (Dioscorea), a large climber, with slender, 
cylindrical, twining stems, is a globally endangered species according to the Red Data Book of Sri 
Lanka. There are two species on the island: Dioscorea koyamae and Dioscorea trimenii, both of 
which are endemic and highly threatened. Recently some specimens were found at Sanguvely, 
close to Manipay. 
 
3.4.2.6 Protected Areas 
 
84. The protected area located in the area include the Chundikkulam sanctuary, which is a 
terrestrial cum aquatic (include parts of the Chundikkulam lagoon) bird sanctuary covering 11,140 
ha. Available information for the period before the conflict showed that it is used for aquaculture in 
some parts and for cultivation of palmyrah trees around the lagoon. This sanctuary is located at a 
distance from the A9 road passage considered for transmission mains and also from other works 
related to water supply schemes. The Pariativu island sanctuary is of 18 ha size and occupies the 
uninhabited island, where no activities related to the project are planned. Further, Important Bird 
Areas (IBA) – potential Ramsar Sites – have been identified by Bird Life International, many of 
which are important breeding and feeding areas for threatened bird species out of these, there are 
3 of 24 such sites in Sri Lanka located in Jaffna peninsula: Jaffna lagoon (14,912 ha); Araly south, 
Ponnalai (550 ha); and Kayts island, Mandativu (900 ha). 
 
3.4.2.7 Coastal Resources 
 
85. The coastal resources in the project area include near-shore and lagoon fisheries, minerals 
resources such as Miocene limestone, cement raw material, silica sands, etc. The places of scenic 
beauty constitute places that provide aesthetically appealing views of the beach with uninterrupted 
vistas of seascape and landscape. Manatkadu Sand Dunes are such a place. There are also sites 
of scenic beauty: Senthakulam Beach, Casuarinas Beach, Castle Beach, and Kalmunai Point. In 
addition to the above, bird watching is also possible in Pariathivu and Chundikkulam sanctuaries.  
 
3.4.3 Economic Development 
 
3.4.3.1 Industries 
 
86. At present, there is limited number of industries operating in Jaffna peninsula which 
includes lime stone crushers, toddy bottling industries, vehicle service stations etc. There were 
only 3 industries in Jaffna registered under the Ministry of Industrial Development and the Board of 
Investment of Sri Lanka as of end of 2008. The major irrigation schemes and other minor irrigation 
schemes spread out in the Northern Province will facilitate the agricultural and livestock 
development. Even under the conflict situation, the Northern Province produced 10 % of the total 
annual paddy production of the country. Production of Other Field Crops (OFCs) such as Red 
Onions were 40% of country total; Chilies, 10%; Green Gram, 14%; Ground Nut, 25%, etc. Main 
agro industries operating in Jaffna and Killinochchi are rice and flour mills, and oil extraction mills. 
 
3.4.3.2 Land Use 
 
87. In the Jaffna peninsula, land use is mainly for settlements and in red soil areas cash crops 
are grown intensively under lift irrigation from shallow dug wells. In sandy soils either coconut 
plantations or seasonal rainfed paddy cultivation is common. The extent of agricultural land uses 
has declined during the period of conflict but it has begun to increase. The land use change in 
Jaffna district is shown in Table 10. 
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Table 10: Land use of Jaffna district (in ha.) 

Category 1986 % 2003 % 
Paddy 12,760 12.9 7,598 7.4 
Arable crops 12,000 12.2 11,183 10.9 
Fruit crops 2,200 2.2 1,819 1.7 
Coconut 4,400 4.4 2,918 2.8 
Palmyra 13,000 13.2 12,775 12.4 
Economic trees 1,000 1.0 870 0.8 
Rocky lands 3,000 3.0 3000 2.9 
Sandy and scrublands 12,000 12.2 12,000 11.7 
Saline, alkaline, and barren lands 16,000 16.2 16,000 15.6 
Built-up areas 22,000 21.3 22,000 21.5 
Inland waters 4,180 4.1 4,160 4.0 
Land deprived of cultivation due to security reasons   2,000 1.9 
Damaged permanent crop lands   6,000 5.8 
Total 102,530 100 102,323 100 
Source: Jaffna District Secretariat 

 
3.4.3.3 Agriculture 
 
88. Other than in urban areas and excluding beach sands, the land was covered with 
plantations or agricultural crops or paddy fields. Fringe belts of land on the perimeter of lagoons 
are grasslands (pasture) or wasteland. The Red Yellow Latosol soils (RYL) are the agricultural 
soils highly suitable for crop agriculture. They are found extensively in Valikamam area (where 
Chunnakam aquifer is located) and in Vadamaradchi area. These soils are deep and well drained. 
Regosols and sandy soil sustain palm trees such as coconut and palmyrah. There are pockets of 
loam earth (mixture of sand clay silt and humus) suitable for some crops scattered throughout the 
peninsula. Cultivation of Other Food Crops (OFC i.e., crops other than paddy) under lift irrigation is 
the dependable agricultural pursuit in Jaffna. This includes crops such as onions, chillies, yams, 
tobacco and vegetables. Paddy is cultivated as a rain fed crop during the rainy season and is not 
dependable, subject to vagaries of rainfall and weather conditions.  
 
89. Jaffna has been an area with high potential in the agriculture field. Nearly 65,400 farm 
families and 30,000 laborers are involved in agriculture and livestock in the district. In addition, a 
large share of the population is involved in home gardens. Paddy is cultivated in 7,566 ha and is 
produced during the Maha season (March-April and September-October) under rain-fed conditions. 
Vegetables are grown throughout the year with the help of lift irrigation from the wells. Low country 
vegetables such as brinjal, tomato, long bean, okra, snake gourd, bitter gourd, and other leafy 
vegetables are being cultivated and are available throughout the year. Exotic vegetables like 
cabbage, leeks, beet, beans, and carrots are also cultivated in large extent. 
 
90. Among the other field crops, onion, potato, tobacco, chilli, and banana are cultivated as 
cash crops. At present field crops and vegetables are cultivated in 4,000 ha approximately with the 
help of lift irrigation from the dug wells. About 19,261 agro wells and 2,433 ditches are being used 
for agriculture purposes. Farmers generate considerable income from perennial crops such as 
orchard crops like mango, jackfruit, grapes; and citrus and other crops like palmyrah and coconut. 
In 2002 the extent of which coconut was cultivated was 12,480 ha and due to war almost 50% was 
damaged and during the year 2008 only 6,355 ha was used for cultivation of coconut. Other 
perennial crops are grown in subsistence level. Further nearly 3.5 million palmarah palms are 
available in Jaffna. 
 
91. Valukai Aru basin is one of the main agricultural areas in the peninsula. This wet stream 
(seasonal river) in the western sector is 15 km in length and it is connected with 45 ponds and 
several channels. Around 1,300 ha of paddy land and 150 ha of high lands in Tellipalai, Uduvil, 
Sandilipay, and Chankanai areas are benefited by this seasonal river. Total population in this area 
is around 60,000 persons comprising of 15,000 families in which 4,950 are farm families. Around 
5,000 farm laborers are involved in agriculture and the major crops cultivated in this area are 
onion, chilly, and vegetables. 



 

 29 

 
3.4.3.4 Tourism 
 
92. Jaffna peninsula which points towards the west to the tip of India is a flat dry land with 
shallow lagoons and a number of offshore islands. It is rich with attractive sandy beaches, heritage 
places, cultural activities, traditional food, beverages, and religious festivals. 
 
93. Having many natural resources including forests, agricultural land, wetlands, lagoons, bays; 
and places of tourist attraction would provide a solid base for economic development in the 
Northern Province. Among the notable attractions, Jaffna may be mentioned for the Keerimalai hot 
water ponds, Chundikulam and Paraitivu sanctuaries. Jaffna peninsula is also a stronghold of 
migratory bird species especially in lagoons and island sides where this can be promoted for bird 
watching. Jaffna also has spectacular beaches which among them, Casuarina Beach and Chatty 
Beach are the most popular. 
 
94. Jaffna has several important locations that are of religious, cultural and architectural 
significance. The Nallur Kandaswamy Kovil or Nallur Murugan Kovil built in 1749, Nagadeepa 
island also known as Nainativu is a small but notable island 30 km off the coast of Jaffna 
peninsula. The Jaffna Fort, built by the Dutch in 1680, is one of the best architecturally designed 
Dutch forts in all Asia. Jaffna is becoming a tourist destination in Sri Lanka after remaining unseen 
for years.  
 
3.4.4 Social and Cultural Resources 
 
3.4.4.1 Population, Communities, and Demographics 
 
95. Conflict-affected areas in the north east of the country, which constitutes about 24% of Sri 
Lanka's land area, contain about 10% of its population. The census in 2001, which is the 13th in 
the series, was conducted after a hiatus of 20 years. However, in Jaffna district no enumeration 
was done. Since 1981, the only population records available in the project area are from the 
District Secretariat offices in Jaffna. The figures given in the Census 2001 for the project area are 
estimates as shown below in Table 11. 
 

Table 11: Population, Annual Growth Rate and Population Density by district 
District Population Average Annual Rate of 

Growth (%) 
Population Density (Per Sq. 
Km) 

Year 1981 2001 1981-2001 1981 2001 
Jaffna 738,788 490,621 -2.0 795 528 
Sri Lanka 14,846,750 18,732,255 1.1 230 299 
 
96. In Jaffna district, the estimated present population (2009) is 627,664 based on figures 
available with the District Secretariat. The population density in 2009 was 3,263 persons per 
square kilometre in Jaffna division; 1500-2000 in Vadamaradchi north, Valikamam south and 
Nallur; 1000-1500 in Valikamam west and south west; 500-1000 in Vadamaradchi south west, 
Valikamam east and Islands north; and less than 500 in other divisions. 
 
97. Regarding the ethnic composition, available data for the year 2008 shows that in the Jaffna 
district 99.91% of the population was Tamil, 0.005% Sinhalese, 0.08% Muslim, and 0.005% other. 
Religion-wise, 86.5% of the population was Hindu, 13.5% Christian, 0.1% Islam, 0.005% Buddhist, 
and 0.009% other. The present resident population is predominantly Tamils and the Muslims 
accounts for some thousands. Sinhalese are only those employed in the area and attached to 
government services such as the armed forces. 
 
98. Due to lack of any census in the Northern Province in the recent past, availability of any 
reliable socio-economic data is scarce. Consumer Finances and Socio-economic Survey (CFS) 
have been conducted by the Central Bank of Sri Lanka in 2003/2004 which is scheduled once in 5 
years. According to the CFS 2003/2004, in the Northern Province, the average monthly income per 
household, per spending unit and per income receiver were Rs15,204, Rs14,251 and Rs 9,228, 
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respectively. However, 50% of households income was less than Rs10,430 per month while 50% 
of income receivers income were less than Rs6,500 per month. The poorest 20% of the income 
receivers in Northern Province received 1.9% of the total income and the richest 20% of the 
income receivers received 54.8% of the total income. 
 
99. Labor force participation as a percentage of population for Jaffna and Vavuniya Districts are 
31.7% and 37.7%, respectively. About 56.4% of Northern Province workforce is employed in the 
service sector, 25.9% in agriculture, forestry and fishery and 17.7% in the industrial sector. 
Unemployment rate in Jaffna district is 6.2%, while in Vavuniya Districts it is 4.7%. Survey results 
reveal that the average monthly household expenditure was Rs 15,425 for the Northern Province. 
Expenditure on food was Rs 6,617 per household per month and it was 42.9% of the total 
household expenditure. Per capita consumption expenditure shares on liquor and tobacco, and 
education were 2.1% and 4.5%, respectively. 
 
100. Except in the Jaffna municipal area where only 1% of land is under agriculture, cash crops 
in red soils with lift irrigation from dug wells is the major income source for the majority. Paddy is 
grown seasonally on sandy soils under rainfed conditions in the Maha season. Coconut plantations 
and fruit crops also bring substantial income. Fisheries were the livelihood for a large number of 
people and expanding rapidly with the conclusion of the conflict which eased the fishing activities 
with comparatively less restrictions. The households in the project areas get income from main 
sources such as income from employment, their own economic activities, and other sources such 
as assistance from government and NGOs mainly in the form of in-kind relief. Some get monetary 
assistance from relatives or friends especially from those living abroad. 
 
3.4.4.2 Public Health and Health Facilities 
 
101. Jaffna Teaching Hospital is the main public health care and medical institution for the 
people of Northern Province and for teaching of medical students from the University of Jaffna, and 
nursing and midwife students. Most of the very sick patients are referred to Jaffna Teaching 
Hospital from other areas in Jaffna peninsula, Palai, and Poonakary. This hospital handles about 
308,438 in-patients and 239,302 out-patients during 2008 through 23 specialists, 172 doctors and 
9 dental surgeons with the help of 310 nurses and 14 pharmacists. 
 
102. Four base hospitals, 22 divisional hospitals, 16 primary medical care units and 34 public 
health clinic centers (PHC) are functioning under the Deputy Provincial Director of Health Services 
(DPDHS) while 41 ayurvedic dispensaries are under the control of local bodies. One ayurvedic 
teaching hospital is also available at Kaithady. The district is divided into seven Medical Officer of 
Health Divisions (MOH) for preventive care services under public clinics centers which are 
functioning in the Jaffna district. In addition 8 private hospitals and 78 pharmacies are functioning 
in the Jaffna district. 
 
3.4.4.3 Education and Education Facilities 
 
103. In 2008 there were 700 registered pre-schools with a student population of 18,016. There 
were 126,688 students in grade 1-13 with 3,141 graduate teachers and 3,682 trained teachers, 
with a pupil-teacher ratio of 18.2. A total of 413 schools are functioning in Jaffna district consisting 
of 45 Type 1AB, 49 Type 1C, 139 Type 2, 36 Type 3-I, and 145 Type 3-II. 
 
104. Major constraints in implementing the rehabilitation and development programme are lack 
of adequate financial resources, presence of land mines, inadequate infrastructure, and acute 
shortage of skilled manpower resources, teaching aids and equipment. 
 
3.4.5 Socio-economics 
 
105. In Northern and Eastern Provinces during the conflict period many lives were lost and many 
persons were forced to flee their homes. Displaced people do not have stable shelter. There is a 
need for adequate housing and other amenities through a comprehensive social development 
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program. 
 
106. Poverty is major area of concern with respect to the project area. The official poverty line is 
defined as the minimum expenditure per person per month to fulfil basic needs, and the 
Department of Census and Statistics of Sri Lanka publishes the figure for each month (district-
wise). However, the Census and Statistics Department of Sri Lanka has not provided the figures 
for Jaffna Districts. Therefore, the national figure is used for the district. Table 12 below illustrates 
the living status of the total population in Jaffna district and it is important to note that 79.5% of 
population is below the national poverty line (announced figure for month of October is Rs. 2,980 
per person). 
 

Table 12: Member-wise Population Summary as of 31 October 2009, Jaffna district 
No of members in family Category 1 2 3 4 5 6 ≤ 

Total 
family 

Total 
population 

MR & DRS Relief 
Displaced before 11.08.2006 2,812 2,842 3,579 2,474 3,509 1,577 15,793 54,824 

WFR Relief 
Displaced after 11.08.2006 265 310 236 241 265 113 1,430 4,595 
Economically affected 10,062 10,549 7,600 5,686 4,252 1,318 39,467 106,418 
IDP newly cleared areas 319 307 322 191 168 95 1,402 4,201 
Resettled families 4,288 4,112 4,225 3,808 3,131 2,506 22,070 67,503 
Total WFR relief 14,934 15,278 12,383 9,926 7,816 4,032 64,369 182,717 
Samurdhi relief 8,239 5,577 7,562 8,843 11,863 11,014 53,098 205,293 
Total Relief 25,985 23,697 22,524 21,243 23,188 16,623 133,260 442,834 

Not provided Relief from Jan 2008 
Economically affected 3,888 3,630 2,964 2,500 2,612 2,040 17,634 53,072 
Total Below Poverty Line 29,873 27,327 25,488 23,743 25,800 18,663 150,894 495,906 

Above Poverty Line 
Government employees 4,790 5,232 4,589 4,251 3,975 1,232 24,069 75,189 
Non-government employees 3,396 3,078 3,114 2,330 2,614 2,097 16,629 52,656 
Total above poverty line 8,186 8,310 7,703 6,581 6,589 3,329 40,698 127,845 
Total 38,059 35,637 33,191 30,324 32,389 21,992 21,992 623,751 
Source: District Secretariat, Jaffna, 2009 

 
3.4.5.1 History and Archaeology 
 
107. The city of Jaffna has a written history of 2,000 years. After the rule of Chola Empire in the 
Jaffna peninsula, the Arya Chakravathi dynasty reigned from 1240 to 1450. Jaffna was occupied 
by the Portuguese (1617 to 1658) and the Dutch (1658 to 1795) until the British conquest. In the 
project area, most of the high priority archaeological, historical, and cultural sites are located within 
the coastal zone. They are listed in Table 13. 
 

Table 13: Important Archaeological, Historic and Cultural Sites in Coastal Parts of the 
Project Area 

 Place Gramasevaka Division Importance 
1 Pas Pyl Fort Mulliyan (149) A/H 
2 Vallipuram Burial Thunalai north (131) A 
3 Kankesanturai Fort Kankasanturai (67) A/H 
4 Sambiturai Port Keerimalai (64A) A 
5 Keerimalai –freshwater spring below sea level Keerimalai (64A) C/H 
6 Naguleswaran Sivan Kovil Keerimalai (6A) H/C 
7 Vishnu Kovil Keerimalai (64A) C/H 
8 Monastic Site - Keerimalai Keerimalai (64A) A/H 
9 Megalithic Site-Anaicottai Anaikottai (40) A 
10 Jaffna Fort ** Columbuturai (8) A/H 
11 Hammenhiel Fort Karainagar north (10A) A/H 
12 Portuguese Fort Allapiddai (19) A/H 
13 Portuguese Fort (Eyrie) Allapiddai (19) A/H 
14 Allapiddai Allapiddai (19) A 
15 Portuguese Fort - Urindikottai Allapiddai (19) A 
16 Nagar Pooshary Amman Kovil Nainativu (04) H/C 
17 Portuguese Fort Delft west (01) A/H 
18 Dutch Fort ** Delft Central (02) A/H 
19 Monastic site-vadiresankottai Delft Central (02) H 
20 Nolans Bungalow Delft Central (02) H 
21 Elephant Pass Fort Nukavil 9153) A/H 

** Protected Monument; A – Archaeological Value; H – Historical Value; C – Cultural Value 
Source: Coast Conservation Department 
 

108. There are some other important sites in the interior of the peninsula. A palace of the last 
king (Sangillion) of Jaffna is present in Nallur area. There are the historically and culturally 
important Temples: Nallur Hindu Temple (both historical and present), Vallipuram Hindu Temple 
and Nagadeepa Buddhist Temple. The Puttur bottomless well is also a legendary place. In the 
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Kandarodai area, an archaeological site is present where a large number of tombs of Buddhist 
monks are found. 
 
109. Artifactual distribution at Anaikotti–a complex archaeological sites ranging over several 
hundred years–covers an area of 2 km2. A megalithic burial mound is found in this site. A large 
urn, several bones and number of early carinated black and red ware shreds are indications of the 
megalithic potential of this site. 
 
110. Sites that carry an archaeological value in the Jaffna region were abandoned due to the 
conflict. Maintenance was not done due to the access constraints which arose with the security 
concerns. Some of the sites were damaged, and the Archaeological Department of Sri Lanka has 
taken initiatives in restoration of the sites through its regional office in Jaffna.  
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4.0 SCREENING OF POTENTIAL ENVIRONMENTAL IMPACT AND MITIGATION 

MEASURES 
 

4.1 SEA’S Approach for Solar Rooftop Location Selection 
 
111. The pilot project will include options for installing the rooftop systems on public 
buildings/universities on a PPP basis (i.e., installation, operation and maintenance handled by the 
private sector). In addition, the project will also help facilitate a sustainable private sector 
participation in solar rooftop project development by involving private entities (hotels, private 
factories, commercial entities, etc.). The pilot project will also have a component to provide project 
implementation and monitoring consultancy support to the Sustainable Energy Authority (SEA) in 
its role as the implementation agency for the duration of the project implementation. 
 
112. The subprojects on the public buildings will be developed on a PPP mode through 
allocation of an investment grant portion by the government for installing solar rooftop power 
generation on selected university buildings. The financing of private sector solar rooftop 
subprojects will be undertaken by providing credit to eligible private developers from a credit line as 
part of the project loan. The proposed pilot solar systems are expected to be bided out to the 
private sector for designing, developing, installation and commissioning that may help to bring 
down capital costs to a reasonable level. The scope can include a maintenance contract for period 
of 10 years. National Competitive Bidding (NCB) procedures would be adopted for the selection of 
service providers.  
 
4.2 Technical Information required for Solar Rooftop location selection 
 
4.2.1 Building Roof Structural Assessment  
 
113. An ideal roof for PV installation is one with large flat space, contiguous space preferably 
with rectangular or square shape. Structural drawing of the building shall need to be reviewed by a 
structural engineer to approve the roof for the solar array. Having engineering drawings will allow 
for an assessment more efficiently and the drawings will be also necessary to design the solar 
system, module layout and fastening system. 
 
4.2.1.1 Roof Type 
 
114. The key issue is to determine the life of the roof as any need to replace the roof in the next 
30 - 40 years would be a problem. Also, different types of roofs have different life spans: 
 

• Metal roof – The oldest metal roof that is likely viable to look at is 10 - 15 years old 
because structurally the building will need to be able to carry the solar system (total 
4 to 5 lb per sq. ft.) 

• Non Metal roof (flat with stone / pebble) – The oldest to look at is 6 – 8 years 
because this roof only lasts 10 - 15 years and will need to be replaced. 

 
4.2.1.2 Roof Form 
 
115. The size of roof is very important to determine the total generation that could be supported 
by the roof. Typically, a 10 kW system needs roughly 1,000 sq ft, and a 100 kW needs 12,000 sq 
ft. To estimate size of potential installation and performance of a system, it is necessary to fix the 
roof area: 
 

• Roof pitch, covering materials and penetrations all impact suitability of PV. Pitched 
roofs may have some gravity problems, and also may raise aesthetic concerns from 
neighbors. Pitched roofs makes optimal panel orientation difficult if the pitch is more 
than 50%.  
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• Skylights, HVAC equipment, plumbing vents and roof covering material – these 
would interrupt the coverage of the roof with modules and create shading issues 
and subtract its area from the total. 

• Proposed roof traffic management plan to facilitate system maintenance and worker 
safety. 

 
4.2.1.3 Module Orientation 
 
116. The way which the roof faces is very important for solar intensity: ideally, south facing is 
optimal, if not facing directly due south, a solar system will lose production capability. Depending 
on the pitch of the roof and other factors, facing south east and/or south west can often be 
financially viable for a solar project. 
 
4.2.1.4 Panel Tilt 
 
117. The angle or pitch of the roof enables to capture more solar radiation. The best roof pitch is 
30 degrees, but most roofs are not typically built this steep. The panel will have to be tilted 
accordingly. 
 
4.2.1.5 Shading Obstacles 
 
118. Any shading on the solar panels will reduce the electricity production the system. A solar 
system may not include panels near any vents or fans that emerge from the roof or areas of the 
roof that are shaded by silos, buildings or trees. Fire safety iinstallations, mostly installed on roofs 
of commercial buildings, may cast shadow onto the panels. 
 
4.2.1.6 Other Electrical and Mechanical Systems 
 
119. There are other fittings as well that are situated on the roof along with solar panels: 
 

• Locations of inverter and electric fittings and interconnection with net meter.  
• Fire safety and other installations. 
• Water proofing of cables, etc. 

 
4.2.1.7 Wind Velocity  
 
120. To avoid the panel getting detached from the roof in case of high velocity winds and avoid 
hitting other buildings or falling below: 
 

• Use of optimal engineering designs. 
• On a standing seam roof panels can be clamped directly onto the seam. 
• On corrugated metal roofs, metal rails are fastened to (and therefore penetrating) 

the roof and panels are clamped to the rails. 
• Flat roofs require racking; the angle/ pitch of the racking will not be ideal, as uplift 

and wind rating will not allow for 30 degrees, and you can usually not add weight to 
offset uplift due to structural / weight constraints. 

 
4.2.1.8 Locational Issues 
 
121. It is important to determine if the building is complying with the current municipal laws and if 
there will be any additional formalities that will be required for additional compliance for solar 
rooftop application. The location selected will have to have reasonable distance from any nearby 
bird sanctuary, etc. 
 
4.2.1.9 Workers Health and Safety Issues 
 
122. Workers health and safety issues being taken care include: 
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• Transportation and hoisting of panels to rooftop 
• Installation of panels and electrical installations on rooftops 
• Role of electrical safety inspector. 

 
4.2.2 Feasibility Study 
 
123. The PPP shall need to submit a detailed analysis of the project: 
 

• Facility structural engineering analysis and approval / stamp. 
• Complete PV system design: roof analysis, panel layout, component requirement, 

mounting solution, obstructions. 
• Field study: shading analysis, measurements. 
• Single line electrical drawing, grid connection assessment including settlement. 
• Energy output and economic modeling. 
• Development, logistics, installation, contract requirements, system maintenance. 
• Reporting and project management: number and type of modules and inverters, 

system cost analysis. 
 
124. These and other eligibility criteria will be established in more detail by the national 
consultant who will prepare the project approval mechanism and operating guidelines. 
 
4.3 Environment Impacts and Mitigation Measures 
 
4.3.1 Environment Impacts and Mitigation Measures due to Project Location, Design 
and Pre-construction 
 
125. All items mentioned above in 4.2.1 shall be analysed to assess any environment impact 
during design and pre-construction.  
 
4.3.2 Environmental Impact of Construction Activities 
 
126. This will involve construction – engagement of construction labour for repair/replacement of 
roofing tiles, erection of structures and equipment, laying of electrical installations, drain/pipelines 
and power line in the initial phase. Air, noise and soil/land may be affected by these activities. This 
solar panel installation on rooftop will have anticipated negligible impacts on aesthetics in the area 
and nil land use. Environmental impact of construction activities on physical resources, ecological 
and human environment is very limited. 
 
127. The environmental impacts associated with the solar panel Installation are being assessed 
on a case-by-case basis by SEA. The rooftop solar panel sites are not located in ecological 
sensitive areas such as reserve forests and wild life sanctuaries. Standard construction impacts 
that mainly relate to specific building erection activities and site disturbance will occur on a 
temporary basis. These types of construction impacts, common to most rooftops solar panel are 
described below, together with the associated mitigation measures. Table 14 lists the impacts 
during construction phase of rooftop PV system. 
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Table 14: Impacts during construction phase of rooftop PV system 

Aspect Impacts 
Biodiversity protection issues  
Nearby bird sanctuary None 
Worker health and safety issues  
Transportation, hoisting and 
erection of PV system 

• Manual labor used for hoisting panels to roofs – proper tools, safety belts, boots and 
protective gear used. 

• Hoisting tools to conform to load safety requirements.  
Waste Generation from un-packaging and installation 
Soil and/or groundwater 
contamination due to improper 
disposal of packaging waste 

• Compliance with any existing local regulations for recycling of wastes. 
• In the absence of local regulations, disposal plans proposed or carried out for the 

environmentally safe disposal and recycling schemes. 
Construction waste – rubble 
etc. 

• Compliance with any existing local regulations for recycling of wastes. 
• In the absence of local regulations, disposal plans proposed or carried out for the 

environmentally safe disposal and recycling schemes. 
Alternative uses of resources 
Rooftop usage • For roof-top mounted and building integrated schemes, as well as for small stand-alone 

systems for remote applications, land use is not a significant aspect. 
• Rooftop use replaced by PV system: rooftop signage/advertisement/other installations 

etc. 
Environmental issues sensitive to public opinion 
Visual impact • Type of scheme: Small visual impact for roof-top mounted schemes as compared to large 

grid-connected power stations cover more land area. 
• Site location: placing building integrated systems in facades of historic buildings or 

building with cultural value can have significant aesthetic impact. 
• Protests concerning project’s visual impact. 

 
4.3.2.1 Physical Resources 
 
128. Impact on Air Quality. During construction, the rooftop erection activity will not generate 
significant dust and will not impact ambient quality of the area 
 
129. Impact on Noise Levels. During construction, the major sources of noise pollution will be 
hoisting the panels on to the roof, hammering and grouting, and fixing of panels accompanied by 
one time movement of vehicles for transporting panel material and equipment to the site. The 
expected noise level of construction equipment is presented in Table 15. 
 

Table 15: Expected Noise Emissions 
S. Nº Machine Noise level dB(a) 

1. DG set 80-110 
2. Grouting Machine 100-120 
3. Motor Scraper 85-95 

 
130. Impact on Surface Water Quality. Contamination of water bodies may result due to 
spilling of construction materials and surface runoff from the construction site temporarily. This can 
be avoided by careful selection and work styles so that surface runoff does not enter the stream. 
 
131. Impact on Soil and Geology. None, as the installations are on rooftops. 
 
132. Spoil Disposal. Small quantities of muck is expected to be generated as a result of repair 
work on the roof which will be disposed-off in accordance to the Municipality ordinances. 
 
4.3.2.2 Ecological Resources 
 
133. Impact on Terrestrial Ecology. None, as the installations are on rooftops. 
 
134. Terrestrial Fauna. None, as the installations are on rooftops. 
 
4.3.2.3 Human Environment 
 
135. Traffic and transport. There is no high traffic density in the study area. 
 
136. Health and Safety. The project proponent shall take care of all health and safety 
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requirements of the workers engaged. 
 
137. Human Interference. None, as the installations are on rooftops. 
 
138. Water Supply. No impacts as the installations are on the rooftops of buildings. 
 
4.3.2.4 Socio-Economics 
 
139. The implementation of the solar rooftop erection will give a boost to the financial economics 
of the project proponent and will make available excess power and therefore give an indirect 
potential for employment by meeting the electricity demands of the surrounding area due to more 
power availability in the neighbourhood. At present there is no industry in Jaffna region, the 
proposed system will give relief to the grid system and there can be potential for the development 
of agro, horticulture and forest based industries. 
 
140. Resettlement. There are no resettlement issues as this a rooftop solar array erection 
activity.  
 
141. Agriculture. No impact on any land. 
 
142. Cultural sites. No archaeological, historical, or culturally important sites are located near 
the project site, hence no impact. 
 
4.3.3 Environmental Impact of Operation Activities 
 
143. This phase will contribute its activity after the rooftop solar unit starts operation. During the 
operation phase, most of the construction phase impacts will get stabilised and the impacts will be 
very limited during operation and maintenance of the project. Table 16 gives illustrative impacts 
during operation of a rooftop solar PV system. 
 

Table 16: Impacts during operation phase of rooftop PV system 
Aspect Impacts 

Biodiversity protection issues  
Nearby bird sanctuary None 
Worker health and safety issues  
Occupational health hazards 
during operation of PV system 

• Compliance with international, local, and national health and safety regulations. 
• Training of personnel. 
• Emergency plans in place. 
• Outstanding worker compensation claims. 

Effluent emissions, on-site contamination, hazardous materials issues 
Soil and/or groundwater 
contamination due to improper 
disposal of batteries 

• Type of solar PV system in review: this issue is not relevant for systems that do not have 
energy storage capacity (e.g. grid connected systems or stand-alone systems with no 
energy storage). 

• Compliance with any existing local regulations for recycling or special disposal of 
batteries. 

• In the absence of local regulations, disposal plans proposed or carried out for the 
environmentally safe disposal of batteries, including battery collection, storage and 
recycling schemes. 

Soil and/or groundwater 
contamination due 
decommissioning of PV 
systems 

• Chemical content of PV cells used in project: Silicon modules pose fewer 
decommissioning problems than cadmium containing modules. 

• Decommissioning plans for the project: disposal methods proposed, recycling 
opportunities considered for end of life stage, PV cells collection schemes available for 
decommissioning purposes. 

Atmospheric emissions of toxic 
substances due to incineration 
during decommissioning of PV 
systems 

• Chemical content of PV cells used in project: Silicon modules pose fewer 
decommissioning problems than cadmium containing modules. 

• Decommissioning plans for the project: disposal methods proposed, recycling 
opportunities considered for end of life stage, PV cells collection schemes available for 
decommissioning purposes. 

 
4.3.3.1 Physical Resources 
 
144. Impact on Topography. No topographical changes are envisaged during the operation 
phase during the operation and maintenance. 
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145. Impact on Climate. No impact on climate of the area. 
 
146. Impact on Hydrology. None. 
  
147. Impact on Air Quality. The project does not generate any air emissions during operation. 
 
148. Impact on Noise Levels. None. 
 
149. Impact on Surface Water Quality. None. 
  
150. Decline in Water Quality. None. 
 
151. Impact on Ground Water Quality. None.  
 
152. Impact on Soil and Geology. None. 
 
4.3.3.2 Ecological Resources 
 
153. Impact on Terrestrial Ecology. None. 
 
154. Impact on Aquatic Ecology. None. 
 
4.3.3.3 Human Environment 
 
155. Health and Safety. Health and safety impacts, such as accidents due to electro-cutting, 
fires and explosions, and exposure to electromagnetic fields may occur. Personal protective 
equipment like safety gloves, helmet, and noise protection will be provided during construction and 
during maintenance work. Priority will be given to maintaining hygienic conditions and good 
aesthetics on the rooftop and proper traffic management on the roof. Necessary training regarding 
safety aspects to the personnel working at the project site will be provided. 
 
156. Socio-economics. Beneficial impacts are envisaged on socio-economic conditions.  
 
4.4 Environmental Management Plan 
 
157. The objective of environmental management plan (EMP) is to minimise stress on the 
natural resources within the carrying capacity. Solar rooftop installation implementation consists of 
several infrastructure components that are listed in Table 17. 
 

Table 17: Summary of Infrastructure Components of the Solar Rooftop Installations 
S.No. Main Components  Infrastructure 
1 Solar Panels Prefabricated SPV panels 
1 Electrical and Mechanical Equipment Net meter, Inverter, Batteries (if required). 
2 Civil Works Foundations of panels, roof tiling, repair work 
  Disposal inorganic waste generated 

3 Power Evacuation Power connection point/New Metering point, cables to CEB
supply 

 
158. A draft EMP has been prepared for the project (attached in Annex 2). The EMP 
summarises anticipated impacts, monitoring requirements, and the proposed mitigation measures 
with respect to the following stages: (i) design, pre-construction, (ii) construction, and (iii) operation 
and maintenance. Detailed site-specific mitigation measures and monitoring plans will be 
developed by the national consultant hired under the ADB loan by SEA in accordance with 
management of project implementation.  
 
159. A summary environmental impact matrix and the mitigation measures are given in Table 
18: 
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Table 18: Environmental Impact Matrix 
Magnitude of Impacts Sl Nº Environmental 

Attribute Potential Impacts Nature of 
Impact Low  Medium High Mitigation Measures Implementation & 

Monitoring  
A. Physical Resources 
1. Topography Protests concerning project’s 

visual impact. 
Direct/local/ 
reversible  

 X  Type of scheme: Small visual impact for roof-
top mounted schemes as compared to large 
grid-connected power stations cover more 
land area. 
Site location: placing building integrated 
systems in facades of historic buildings or 
building with cultural value can have 
significant aesthetic impact. 

Before construction 
phase 

2. Climate  No impacts on the climatic 
conditions. 

Indirect/local/ 
irreversible 

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

Before the construction 
phase. 

B. Environmental Resources  
1. Air Quality  Project will have negligible impact 

on air quality during the 
construction period. 

Direct/local/ 
reversible 

X   Covering the loose muck from the installation 
of the rooftop panel. 

During construction 
phase. 

2. Noise Noise due to general construction 
activities. 

Direct/local/ 
reversible 

X   No installation of the panels in the night and 
use of personal protective equipment like ear 
plugs etc.  

During construction 
phase. 

3. Surface and 
Ground Water 
quality  

Run off construction waste – 
rubble etc. in drain from the roof. 

Direct/local/ 
reversible 

X   Careful collection of loose rubble/muck and 
proper disposal. 

During construction 
phase. 

  Soil and/or groundwater 
contamination due to improper 
disposal of packaging waste. 

Direct/local/ 
reversible 

X   Compliance with any existing local 
regulations for recycling of wastes. 

During construction 
phase. 

C. Ecological Resources 
1. Terrestrial 

Avifauna 
Disturbance to local birds etc. Direct/local/ 

reversible 
X   Bird Sanctuary and their habitats have been 

avoided. 
Construction and 
operational phase 

D.  Human Environment  
1. Fire and Safety Fires, explosion and other 

accidents during erection and 
operation. 

Direct/local X   Use of personal protective equipment during 
construction and operation. Regular 
inspection of connection and check for fault 
prone areas. 

During construction and 
operation phase  

2. Health and Safety  Transportation, hoisting and 
erection of PV system. 

Direct/local  X   Manual labor used for hoisting panels to 
roofs – proper tools, safety belts, boots and 
protective gear used. 
Hoisting tools to conform to load safety 
requirements. 

During construction 
phase. 

  Occupational health hazards 
during operation of PV system. 

Direct/local/reve
rsible  

X   Compliance with international, local, and 
national health and safety regulations. 
Training of personnel. 
Emergency plans in place. Outstanding 
worker compensation claims. 

During construction and 
operational phase 

3. Socio-economics Beneficial impacts from excess 
power to the grid. Job 
opportunities during 
construction/operation phase. 

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

During operational phase 

4. Resettlement Resettlement of persons living in Direct/Local/ X   No mitigation required. Before the construction 
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Magnitude of Impacts Sl Nº Environmental 
Attribute Potential Impacts Nature of 

Impact Low  Medium High Mitigation Measures Implementation & 
Monitoring  

buildings reversible phase. 
5. Cultural sites No archaeological, historical or 

cultural important sites are 
affected by the construction of 
the lines. 

Direct/local/ 
reversible 

X   No archaeological, historical or cultural 
important sites are affected, hence no 
mitigation required. 

Before the construction 
phase. 

6. Probability of surface and ground 
water pollution. 

Direct/local/ 
reversible 

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

During construction 
phase 

 

Solid 
Waste/hazardous 
wastes 
Generation Atmospheric emissions of toxic 

substances due to incineration 
during decommissioning of PV 
systems. 

Direct/local/ 
irreversible 

 X  Chemical content of PV cells used in project- 
Silicon modules pose fewer 
decommissioning problems than cadmium 
containing modules. Decommissioning plans 
for the project: disposal methods proposed, 
recycling opportunities considered for end of 
life stage. PV cells collection schemes 
available for decommissioning purposes. 

During operation/de-
commissioning phase 

  Soil and/or groundwater 
contamination due to improper 
disposal of batteries. 

Direct/local/ 
irreversible 

 X  Type of solar PV system used- no energy 
storage capacity, but if batteries are used, 
compliance with any existing 
local/international regulations for recycling or 
special disposal of batteries.  
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5.0 INSTITUTIONAL REQUIREMENT AND ENVIRONMENTAL MONITORING 
PROGRAMME 

 
5.1 Institutional Arrangements 
 
160. According to the National Environmental Act (NEA), there is no 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 solar power plants and 
power evacuation line at 33 kV. MoPE will be the executing agency (EA). SEA will implement the 
pilot solar rooftop component.  
 
5.1.1 Sustainable Energy Authority (SEA) 
 
161. Sri Lanka Sustainable Energy Authority Act, No. 35 of 2007 which became operational from 
21 September 2007. The objectives of SEA are: 
 

• To develop renewable energy resources.  
• To declare energy development areas.  
• To implement energy efficiency measures and conservation programmes.  
• To promote energy security, reliability and cost effectiveness in energy delivery and 

information management.  
 
162. SEA staff and senior officers will be assisted by a national consultant for two years to guide 
SEA undertake day-to-day project implementation activities (terms of reference are attached in 
Annex 3). A full-time project manager with qualified staff will be appointed to supervise subprojects. 
The PPP operators will be responsible for overall project implementation, including procurement, 
accounting, quality assurance, social and environmental issues, and coordination with concerned 
agencies.  
 
5.2 Establishment of the PIU 
 
163. A project implementation unit (PIU) was established for the ADB’s Sustainable Power 
Sector Support Project that funded micro hydro repowering and energy efficiency project in 2011. 
This PIU could be used to assist the implementation of this project and will report directly to the 
Board and Management of SEA, in accordance with the GoSL’s established rules for such PIUs. 
The PIU will only perform functions related to the project, and would ensure (i) information and 
support provided by project consultants are focused towards the needs of the project, (ii) adequate 
promotion of the project, and (iii) serving a focal point in all issues related to the project. The PIU is 
expected to operate for two years on a full-time basis, by which time project disbursements would 
be completed. 
 
5.3 Technical Eligibility Criteria for subprojects 
 
164. Once the PIU is established, a national consultant will be appointed by ADB, to serve the 
requirements of the PIU to establish eligibility criteria for projects and the details of the fund flow 
mechanism. The consultant will assist PIU to develop the guidelines for technical appraisal of 
subprojects, and the forms and formats to be used by the PIU. Criteria for environmental and social 
impacts assessment will also be developed in the same process.  
 
165. The credit facility will be channelled from a dedicated account of the Ministry of Finance 
and Planning established in the Central Bank to an account in a participating financial institution(s) 
that will check repayment capacity of the developer according to its internal procedures and 
provide a loan to the developer. The same one or two participating financial institutions to be 
involved in a similar credit line implementation under the micro-hydro rehabilitation and repowering 
pilot of the ADB’s Sustainable Power Sector Support Project may be selected for administration of 
the proposed credit line. The following Figure 3 indicates implementation arrangements for the 
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solar rooftop power generation pilot. 
 

Asian Development 
Bank (ADB)

Private Developer

Participating Finance 
Institution (e.g.: a Bank)

Sustainable Energy 
Authority (SEA) –

Implementing Agency 
(IA)

Approval for 
Disbursement of Loan

Project Monitoring & 
Reporting

Project Completion 
Validation

Ministry of Finance & 
Planning

Universities/ Government 
Organizations

Loan Agreement

Disbursement of Capital Subsidy on 
confirmation by SEA

Ministry of Power & 
Energy (MOPE)

 
 

Figure 3- Project Implementation Mechanism 
 

 
166. Table 19 below shows the proposed assignment of key responsibilities in the project 
development, approval, financing and monitoring process. 
 

Table 19  Proposed Key Responsibilities 
Activity Key Responsibility Technical 

Assistance 
Facilitation 

Pre-project activities    
Establishment of technical eligibility criteria for subprojects  SEA/PIU Consultant - 
Project promotion (stakeholder meetings, project guidebook, 
brochure, media releases, project website) 

SEA/PIU Consultant - 

Establishment of eligibility criteria for borrowers PFIs SEA/Consultant - 
Project implementation activities    
Subproject identification, feasibility study, finance application PPP Company SEA/Consultant SEA/PIU  
Sub-project financial appraisal PFIs SEA/Consultant - 
Approvals required before project construction (Local authority, 
Environmental Agencies) 

SEA/Consultant SEA/Consultant SEA/PIU 

Project construction PPP Company, with their 
contractor or ESCO 

SEA/Consultant - 

Loan disbursements and re-financing PFIs and the MOF 
(Treasury) 

SEA/PIU - 

Net metering agreement PPP Company and 
Distribution Licensee 

SEA/PIU PUCSL 

Grid interconnection and commissioning PPP Company SEA SEA/PIU 
Project monitoring activities 
Loan repayment PPP Company - - 
Maintenance  PPP Company and ESCO - - 
Performance monitoring SEA/PIU   
ESCO= energy service company, PPP = public private partnership, PIU= project implementation unit, MoPE = Ministry of Power and 
Energy, MOF = Ministry of Finance, PFI = participating financial institution, PUCSL = Public Utilities Commission of Sri Lanka 
 
5.4 Environmental Monitoring Plan 
 
167. During the construction and operation phase of this pilot, the monitoring of the 
environmental aspects shall be done at the solar rooftop subproject by SEA as per GoSL 
requirements. During the construction phase, the subproject proponent should ensure that all 
construction activities are done properly to have minimum impact. This in turn should be monitored 
by SEA at individual rooftop solar subproject level through consultant hired under the loan from 
ADB. 
 
168. Monitoring report should be prepared once in six months with the corrective action plan for 
the problem areas. Overall the environmental good practices should be followed as per 
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environmental policy guidelines. The monitoring activities of the subproject include site supervision 
and verification of permits. The environmental monitoring report will be submitted by the subproject 
proponent to the PIU, which will include the result of environmental monitoring (if any) into its 
environmental report. 
 
169. As per ADB’s Safeguard Policy Statement, 2009, ADB requires the borrower to retain 
external qualified experts or qualified non-government organization (NGO) to verify monitoring 
reports with significant impacts and risks. This external monitoring report will be on a semi-annual 
basis directly to ADB to verify whether sound environmental management practices are applied, 
and the set environments targets are achieved. In case the implementation of EMP measures is 
not satisfactory, this external monitoring experts/NGO will recommend actions to enhance 
environmental compliance. 
 
5.5 Critical Environmental Review Criteria 
 
(i) Loss of Irreplaceable Resources 
 
170. The rooftop solar power subprojects do not involve any land impact. The GoSL requires 
compensation for the loss by minimising the impact of loss of vegetation as per existing norms 
under the Forest (Conservation) Act, 2002. There will be no net biodiversity loss in these rooftop 
solar subprojects as no tree shall be cut. 
  
(ii) Accelerated use of Resources for Short-Term Gains 
 
171. The pilot project will not make use of any natural resources occurring in the area during 
construction as well as its operation cum maintenance phases. The construction material shall be 
very small in quantities. Thus, the pilot project shall not cause any accelerated use of resources for 
short term gains. 
 
(iii) Endangering of Species 
 
172. Endemic species of flora and fauna exist in the project area and adjoining forest areas, but 
the project activities will not be threatened or cause their extinction. 
 
(iv) Promoting Undesirable Rural-to Urban Migration 
 
173. The pilot project will not cause any acquisition of land holdings that normally trigger 
migration. It also does not involve acquisition of any private land holdings. Hence, there is no 
possibility of any migration. 
 
(v) Increase in Affluent/Poor Income Gap 
 
174. The pilot project will increase availability and reliability of power for local area to the extent 
of 50 kW. It is well known that power is a key input to the economic development of any area. Past 
experience indicates that economic development leads to generation of more jobs which in turn 
should raise the living standards of poor. Thus, the pilot project is expected to contribute in 
reduction of affluent/poor income gap by providing indirect opportunities for employment and rural 
based economic activities. 
 
5.6 Environmental Management Plan Budget Costs 
 
Cost estimate and financing plan 
 
175. The cost estimates for the pilot solar rooftop project are based on market analysis and 
information available from service providers in Sri Lanka and international price benchmarks for the 
equipment in South Asian market and presented in Table 20 below. 
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Table 20: Cost Estimates for 1 MW solar rooftop 

Description  Amount ($'000 per MW) Share of 
Total 

Modules  1,470 50.69% 
Inverter  670 23.10% 
Balance of System  0.0% 

Civil Works 190 6.55% 
Transportation 30 1.03% 
Other Costs (Design, Metering)* 330 11.38% 

Contingencies 210 7.24% 
Total 2,900 100.0% 

Notes: * includes environmental mitigation measures at 2% of total project cost. 
The government may cover taxes and duties or provide exemption for the solar rooftop power 
generation pilot as a renewable energy intervention. 

 Source: Asian Development Bank estimates. 
 
176. The total financing available for the pilot project is $3 million, comprising of $1.5 million as a 
grant and additional $1.5 million as counterpart funding by the government to be provided from the 
ADB loan proceeds. Based on the cost estimates, a total capacity of 1 MW can be developed 
under the pilot, provided a competitive bidding process is followed which will bring down the capital 
cost. Out of the total amount of the proposed financing, $100,000 from the grant proceeds would 
be allocated for the project implementation and monitoring support to SEA. The financing plan is 
provided in Table 21 below. 
 

Table 21: Financing Plan 
 In $ thousand 
Description  Total Government 

Institutes 
Private Sector 
Subprojects 

Project Implementation 
support 

CEF Grant 1,500 580 820 100 
ADB Loan 1,500   1,500  
Total 3,000 580 2,320 100 

CEF = Clean Energy Fund under the clean Energy Financing Partnership Facility administered by ADB. Contributors: the 
governments of Australia, Norway, Spain, and Sweden, ADB = Asian Development Bank.  
Source: Asian Development Bank estimates. 
 
177. 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. The compliance with the EMP has been 
prepared based upon optimum and reasonable costs that are derived upon minimisation of 
mitigation measures on a “least-cost” basis. Cost estimate for EMP is estimated at 2% 
(approximately SLR 0.8 million) of the project cost for implementation of environmental mitigation 
measures, and monitoring costs, independent audit costs for the project. 
 
5.7 Associated Facilities 
 
178. There are no associated facilities for these solar rooftop projects. 
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6.0 FINDINGS AND RECOMMENDATIONS 

 
179. Impacts are manageable and can be managed cost effectively: negligible environmental 
impacts are likely to result from the proposed rooftop solar PV power generation with the net 
metering concept. There is no storage of power using batteries involved. The detailed design to be 
done by subproject proponent would ensure inclusion of any environmental impacts that could not 
be specified or identified at this stage to take them into account and mitigate, where necessary. 
Those impacts, if any, can be reduced through the use of mitigation measures such as correction 
in work practices at the construction sites. 
 
180. The anticipated impact of the pilot will be increase in clean energy investments, deployment 
of solar power technologies with strong demonstration effects in a greater scale, and lowering 
barriers to solar power applications in Sri Lanka. The anticipated outcome of the pilot project will be 
sustainable and cleaner power supply, reduction in green house gas emissions, economic benefits 
from utilization of renewable energy sources, and developing a private sector market for solar 
rooftop power generation.  
 
181. It is estimated that when implemented, the 1 MW solar rooftop pilot may result in 
approximately 1,286 ton CO2 emissions equivalent avoided per year during the useful life of the 
solar rooftop power generation subprojects due to replacement of the fossil fuel based generation. 
There may be additional benefits such as reduction of transmission and distribution losses due to 
decentralized nature of solar power generation. 
 
182. Benefits far outweigh negative impacts: installation of rooftop solar power generation will 
improve operational efficiency and quality of power, reliability of the system in the building. This 
pilot shall introduce the net metering concept, supply excess power to the local area thereby 
reducing the load of the local grid and boosting economic development of the area. Overall, the 
major social and environmental impacts associated with such subprojects are negligible and limited 
to the construction period and can be mitigated through best engineering and environmental 
practices. The pilot project will not have any negative environmental impacts and would help in 
improving the socio-economic conditions in the area. As the pilot project falls in “Category C” as 
per the ADB’s guidelines, no detailed IEE or an EIA study is required. 
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7.0 CONCLUSIONS 

 
183. In accordance with the ADB’s Safeguard Policy Statement, 2009, the proposed rooftop 
solar power generation project will fall under “Category C”. Thus, IEE or a full EIA for the project is 
not required. No land is required, no tree shall be cut, and no relocation of persons living in private 
or public properties will be involved. 
 
184. The proposed construction and erection activities will cause very negligible environment 
impacts, which are mostly temporary in nature and restricted to construction periods. The EMP has 
been prepared for the pilot project and responsibilities for implementation assigned. The 
anticipated environmental impacts can be easily mitigated through implementation of EMP. 
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Annex 1 Applicable Environmental Policy and Procedures 
Name Scope and Objectives Key Areas Operational 

Agencies / Key 
Players 

Ceylon Electricity Board 
Act , 1969 
 

To provide for the 
establishment of an electricity 
board for the development 
and co-ordination of 
generation 

Enters with the 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 Wild 
Life and Department 
of Forest 

Felling of Trees 
(Amendment Act Nº 01 of 
2000 and Act to Amend 
felling of trees control) 

The control removal 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 and 
Development 
Agency and CEA 

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

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

Definition of Conservation 
Forest, Reserve Forest, Village 
forests 

Forest Department 

Irrigation Clauses Act 
1973 

To provide regulations for the 
construction of structures 
across the irrigation canals 
and water recourses. 

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

Department of 
Irrigation  

Monuments and 
Archaeological Sites and 
remains Act, 1958. Act Nº 
24 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 Nº 1 1996 

To provide maximum 
allowable noise levels  

Regulates noise pollution  CEA 

National Involuntary 
Resettlement Policy 

Land Acquisition Act does not 
deal with the boarder social 
and economic impacts of the 

To land replacement, income 
restoration, relocation 
assistance and allowances, 

Government of Sri 
Lanka / Land 
Acquisition and 



 

 48 

Name Scope and Objectives Key Areas Operational 
Agencies / Key 

Players 
project. Thus this Policy 
established to overcome 
these impacts.  

consultation and grievance 
redress, assistance to 
vulnerable groups and provision 
of resettlement sites and 
services.  

Resettlement 
Committee 

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

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

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

The Public Utilities 
Commission of Sri 
Lanka 

Soil Conservation 
(Amendment) Act Nº 24 of 
1996 

Act for Conservation of Soil 
resources and productive 
capacity of land  

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

Soil Conservation 
Board 

Sri Lanka sustainable 
energy 
Authority Act, Nº 35 of 
2007 

To develop renewable energy 
resources; to declare energy 
development areas; To 
implement energy efficiency 
measures and conservation 
programmes; 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 
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Annex 2 Environmental Management Plan 
 
Project Activity /Stage Potential Impact Proposed Mitigation Measure Monitoring Scope Measurement and 

Frequency 
Institutional 
Responsibility 

Implementation 
Schedule 

Design and Pre-Construction 
Equipment 
specifications and 
design parameters 

Release of chemicals 
and gases in 
receptors (air, water, 
land) 

Processes, equipment and 
systems design to contain 
leakage of SF6 from switching 
cubicles and other equipment (if 
any) 

Process, equipment and 
system design 

Ensure 0.01% SF6 
leakage stated in 
tender specification 
– once 

SEA, PPP  Part of tender 
specifications for the 
equipment 

Impact on nearby bird 
sanctuary etc. 

Consideration of site location at 
where they could be located to 
avoid bird sanctuary etc. 

Site location (distance to 
bird sanctuary) 

Consultation with 
local authorities- 
once 

SEA, PPP  Part of detailed survey 
and design 

Location of Rooftop 
Panels 

Social inequities Careful site selection to avoid 
nuisance to existing settlements 

Site location (distance to 
nearest dwellings or social 
institutions) 

Consultation with 
local authorities and 
other building 
owners - once 

SEA, PPP  Part of detailed project 
design 

Visual Impact/Glare/Tilt 
related 

Nuisance to 
neighbouring 
properties 

Rooftop design to ensure Tilt 
angle designed to ensure glare 
will not be a nuisance. 

Lumens levels (Lux) Glare levels if any 
nearest to properties 
and consultation with 
affected parties if 
any – once 

SEA, PPP  Operations 

Noise related Nuisance to 
neighbouring 
properties during 
transportation and 
erection 

Erection schedule to ensure 
noise will not be a nuisance. 

Noise levels Noise levels to be 
specified in tender 
documents - once 

SEA, PPP  Part of detailed 
equipment design 

Equipment affected by 
inclement weather 

Panels, electrical 
connections 

Suitable weather resistant 
material. 

Design for weather 
proofing. 

Electrical design - 
once 

SEA, PPP  Part of detailed layout 
and design /drawings 

Explosions/Fire Hazards to life  Design of rooftop array to include 
modern fire control systems. 

Design compliance with 
fire prevention and control 
codes 

Tender document to 
mention detailed 
specifications - once 

SEA, PPP Part of detailed layout 
and design /drawings 

Construction 
Panel transportation 
and hoisting to rooftop 

Safety on Road, 
health and safety of 
workers 

Road transportation route to be 
marked for any obstacles prior to 
transportation 

Visual Check Once SEA, PPP , 
Contractor through 
contract provisions 

Construction period 

Equipment layout and 
installation 

Noise and vibrations Construction techniques and 
machinery selection seeking to 
minimise ground disturbance. 

Construction techniques 
and machinery 

Construction 
techniques and 
machinery creating 
minimal ground 
disturbance - once at 
the start of each 
construction phase 

SEA, PPP , 
Contractor through 
contract provisions 

Construction period 

Packing Material Waste Contamination of 
receptors (land, 
water, air) 

Disposal of recyclable material 
through recyclers, non-recyclable 
waste to be sent for waste site 

Quantity of recyclable 
waste generated/Quantity 
of non-recyclable material 
generated (in Kgs) 

Every week SEA, PPP , 
Contractor through 
contract provisions 

Construction period 

Construction period Surplus muck/waste 
from repair/erection on 
roof 

Runoff to cause 
water pollution, solid 
waste disposal 

Muck disposed of properly Disposal locations and 
volume (m3) 

Acceptable disposal 
sites - every 2 weeks 

SEA, PPP , 
Contractor through 
contract provisions 

Construction period 
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Project Activity /Stage Potential Impact Proposed Mitigation Measure Monitoring Scope Measurement and 
Frequency 

Institutional 
Responsibility 

Implementation 
Schedule 

Storage of 
batteries/chemicals and 
materials (if any) 

Contamination of 
receptors (land, 
water, air) 

Batteries/acid and other 
hazardous materials securely 
stored 

Location of all material 
storage; spill reports (type 
of material spilled, amount 
(kg or m3) and action taken 
to control and clean up 
spill) 

Storage in 
appropriate locations 
and receptacles - 
every 2 weeks 

SEA, PPP , 
Contractor through 
contract provisions 

Construction period 

Nuisance to nearby 
properties 

Losses to 
neighbouring land 
uses/ values 

Contract clauses specifying 
careful construction practices.  

Contract clauses  Incorporating good 
construction 
management 
practices – once for 
each site 

SEA (Contractor 
through contract 
provisions) 

Construction period 

Health and safety Injury and sickness of 
workers and 
members of the 
public 

Contractor to prepare and 
implement a health and safety 
plan. 

Contract clauses (number 
of incidents and total lost-
work days caused by 
injuries and sickness) 

Contract clauses 
compliance – once 

SEA (Contractor 
through contract 
provisions) 

Construction period 

Implementation of effective 
environmental monitoring and 
reporting system using checklist 
of all contractual environmental 
requirements 

Respective contract 
checklists and remedial 
actions taken thereof. 

Submission of duly 
completed checklists 
of all contracts for 
each site - once 

Inadequate construction 
stage monitoring 

Likely to maximise 
damages 

Appropriate contact clauses to 
ensure satisfactory 
implementation of contractual 
environmental mitigation 
measures. 

Compliance report related 
to environmental aspects 
for the contract 

Submission of duly 
completed 
compliance report 
for each contract - 
once 

SEA, PPP  Routinely throughout 
construction period 

Operation and Maintenance 
Battery Water spillage Contamination of 

land/nearby water 
bodies 

Batteries located within secure 
and impervious bunded areas 
with a storage capacity of at least 
100% of the capacity of acid in 
batteries as well as storage. 

Bunding (“as-built” 
diagrams) 

Bunding capacity 
and permeability - 
once 

SEA, PPP  During operations 

Careful design using appropriate 
technologies to minimise hazards 

Usage of appropriate 
technologies (lost work 
days due to illness and 
injuries) 

Preparedness level 
for using these 
technologies in crisis 
– once each year 

Inadequate provision of 
staff/workers health and 
safety during operations  

Injury and sickness of 
staff /workers  

Preparation of fire emergency 
action plan and training given to 
staff on implementing emergency 
action plan 

Training/awareness 
programmes and mock 
drills 

Number of 
programmes and 
percent of staff 
/workers covered – 
once each year 

SEA, PPP  Design and operation 

Electric Shock Hazards Injury/mortality to 
staff and public 

Electricity safety awareness 
raising in project areas 

Training /awareness 
programmes and mock 
drills for all concerned 
personnel 

Number of 
programmes and 
percent of total 
persons covered – 
once each year 

SEA, PPP  Design and Operation 

Inadequate periodic 
environmental 
monitoring. 

Diminished ecological 
and social values. 

SEA staff to receive training in 
environmental monitoring of 
project operations and 
maintenance activities. 

Training/awareness 
programmes and mock 
drills for all relevant staff  

Number of 
programmes and 
percent of staff 
covered – once each 

SEA, PPP  Operation 
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Project Activity /Stage Potential Impact Proposed Mitigation Measure Monitoring Scope Measurement and 
Frequency 

Institutional 
Responsibility 

Implementation 
Schedule 

year 
Equipment 
specifications and 
design parameters 

Release of any 
chemicals and gases 
in receptors (air, 
water, land) 

Switching cubicles, equipment 
and systems using SF6 (Sulphur 
Hexa flouride) if any. 

Process, equipment and 
system design 

Proper Handling 
mechanism in place 
– once in a quarter 

SEA, PPP  Operations 

Rooftop Panel 
maintenance 

Exposure to 
electromagnetic 
interference 

Rooftop design to comply with 
the limits of electromagnetic 
interference within floor area 

Required vibrations level, 
instrumentation 

Instrumentation - 
Regular  

SEA, PPP  Operations 

Visual Impact/Glare/Tilt 
related 

Nuisance to 
neighbouring 
properties 

Rooftop design to ensure Tilt 
angle designed to ensure glare 
will not be a nuisance. 

Lumens levels (Lux) Glare levels if any 
nearest to properties 
and consultation with 
affected parties if 
any - once 

SEA, PPP  Operations 

Soil and/or groundwater 
contamination due 
decommissioning of PV 
systems 

Chemical content of 
PV cells used in 
project 

Silicon modules pose fewer 
decommissioning problems than 
cadmium containing modules. 

Decommissioning plans 
for the project: disposal 
methods proposed, 
recycling opportunities 
considered for end of life 
stage,  

List of PV cells 
collection schemes 
available for 
decommissioning, 
Once 

SEA, PPP  During 
decommissioning 
operations 
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Annex 3 Outline Terms of Reference 
 

Terms of Reference  
for Implementation and Monitoring Support for Solar Rooftop Power Generation Pilot 

 
A national project implementation and monitoring specialist will provide support to SEA in 

developing and monitoring the implementation of the solar rooftop power generation pilot. The 
consultant will have at least a bachelor’s degree preferably in engineering, 5-7 years of experience 
in the energy sector and have knowledge of the technical and regulatory aspects of the renewable 
energy sector. The consultant will be engaged on an individual basis for 24 person-months for the 
entire expected pilot duration following ADB procedures. The consultant will report to and assist 
SEA in administering the pilot, undertaking technical and financial assessment of the proposed 
sub-projects, monitoring and verification of equipment installation by project developers and plant 
operators. The tasks of the project implementation and monitoring specialist will include but not be 
limited to the following:  
 

(i) Assess the scope of the proposed program to develop solar rooftop and other 
similar properties, the range of projects and project owners, and status of potential 
sites; 

(ii) Develop a management and reporting structure for SEA’s role as the implementing 
agency, and descriptions/instructions required as reference material for the SEA’s 
staff to ensure smooth operation of the approval, funding and monitoring 
mechanism; 

(iii) Assist SEA in undertaking technical and financial assessment of the proposed sub-
projects; 

(iv) Prepare a financing monitoring framework for review of project implementation 
progress; 

(v) Assist SEA in regular monitoring and reporting for the subprojects under 
implementation;  

(vi) Assist SEA in verifying and validating the project completion results including 
installed capacity which is in actual operation;  

(vii) Perform other activities which may be required; and 
(viii) Provide quarterly reports on the above tasks to SEA. 
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Annex 4 Rooftop Assessment - 
Site Specific Data to be collected for Environment Assessment 

 
(Please note suggestions in RED regarding collection of data) 

 
LOCATION 

1. Building details: Private Landowners/University/Government Facility/Industrial and 
commercial development. (tick option) 
• Name: 
• Address 
• Top Floor : height 
• Floor Form details: (Get a Map) 
• Is building surrounded by other high rise buildings: (Check Visually and also talk to 

owners) 
• If yes, are they higher or lower than the proposed building: 

a. What would be the proposed effect of Module Orientation on adjoining buildings– 
North/South/East/West (write visual observation) (Get direction of sun travel through 
day/ year) 

b. What would be the proposed effect of Tilt Glare on to adjoining buildings: (Write 
visual information) 

c. Will anyone else object to the Glare: (Observe and write observation) 
• Will the Roof Form (shape/size) used for layout and the Shading negatively impact the 

owners/neighbors/others: (ask owner) 
• Roof Form: What would be the proposed roof traffic management plan to facilitate 

system maintenance and worker safety. (Ask owner) 
• Not located near any bird sanctuary? If yes, distance: (Check with maps of the area) 

 
MUNICIPAL DETAILS: 

2. Municipality: Name: 
3. Is building complying to current municipal bye laws: Yes/No (Ask owner) 
4. What additional formalities are required for additional compliance applications: (ask owner 

or if possible any municipal official).  
5. Designed capability of building to ensure no extra weight due to panels: (Request verbally 

from owner/municipal officials who gives the permits to find out if the building would be 
secure after additional weight.) 

 
TRANPORTATION AND HANDLING 

6. Transportation from site of origin 
• How the panel shall be taken to roof: Manually/cranes (Observe building shape etc. and 

record)  
• Panel Loading/Unloading: Manually/Crane (Observe building shape etc. and record) 

 
CIVIL WORKS 

7. What type of roof repair work is required for installation of panels: (Observe roof shape etc. 
and record) 

8. Water proofing of floor tiles: (observe roof shape etc. and record) 
 
ELECTRICAL WORKS 

9. Locations of Invertor and Electric fittings and interconnection with Net meter: (Request for 
roof plan and record probable locations) 

10. Water proofing of cables etc.: Request for roof plan and record probable locations) 
11. Role of Electrical Safety Inspector: (Ask CEB/SEA) 
 

WEATHER 
12. Wind storms/electrical lightening in the area? (Get meteorological data – windrose also) 
13. Level of Dust in the environment – Test reports if possible(Get meteorological data) 
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14. Extent of Rainfall in the area: (Get meteorological data) 
 
HEALTH/SAFETY & DISPOSAL 

15. Location of hazardous waste facility in the city/area: (Talk to someone at local Municipality) 
16. What type of waste is handled currently: (Talk to someone at local Municipality) 
17. Can it accommodate any broken panels: (Talk to someone at local Municipality) 
18. Do you observe any possible health and safety issues in the building regarding any of the 

above. 
19. If panel is dislodged and flies off during severe windstorm do you foresee any damage to 

the surrounding: (Talk to building owner) 
 
 
AT SITE 

20. Please collect all data listed above that is possible during the site visit. 
21. On return, please check any national level regulation in this regard and list them with details 

if possible. 
22. Pl conduct atleast one Focus Group discussion at site with each: 

• Stakeholder/Owner 
• Adjacent building facility managers 

 
DATA REPORT 

23. Please prepare tabular data regarding the above. (You may make separate tables for each 
of the above topics). Tables: X axis to contain list of all projects, and Y axis to contain all 
information collected. 

 
 
TECHNICAL DETAILS 
Deloitte/RMA to provide details on sites selected and technology details/sizes of panels etc. for 
background information. 
 




