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NOTES
(i)

The fiscal year (FY) of the Government of Maldives ends on 31 December. FY before
a calendar year denotes the year in which the fiscal year ends, e.g., FY2014 ends on
31 December 2014.

(ii)

In this report, "$" refers to US dollars.
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This initial environmental examination is a document of the borrower. The views expressed
herein do not necessarily represent those of ADB's Board of Directors, Management, or staff
and may be preliminary in nature. Your attention is directed to the “terms of use” section on
ADB’s website.
In preparing any country program or strategy, financing any project, or by making any
designation of or reference to a territory or geographic area in this document, the Asian
Development Bank does not intend to make any judgments as to the legal or other status of
any territory or area.
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EXECUTIVE SUMMARY
1.
This environmental examination of STELCO’s proposed 8 MW Diesel Generation
Facility (sub-project) has been carried out in compliance with Project Administration Manual
(PAM) and Environmental Assessment and Review Framework (EARF) prepared under
ADB’s Technical Assistance to Maldives for Preparing Outer Islands for Sustainable Energy
Development Project (POISED or the Project). The Project aimed to implement a phased road
map in renewable energy (RE) based electricity generation and energy efficiency
improvements in the generation and distribution of electricity.
2.
This sub-project includes addition of 8 MW of Diesel Generator in Male, the Capital City
of Maldives. This sub-project proposed for financing under the POISED Project. As per Grant
Agreement (Grant No. 0409/0410 MLD) all the sub-projects included in the POISED Project
shall be screened and developed in compliance with the POISED Project PAM and EARF.
Accordingly this sub-project has been screened for potential environmental risks and impacts.
3.
The sub-project was part of STELCO’s Fourth Power Development Project (2005),
which was concepted for a power plant with three diesel generation units of 8 MW each.
However, only 2 diesel generation units were installed under the original Fourth Power
Development Project. The government has now decided to install third unit and proposed for
financing under ADB’s POISED Project.
4.
Under the POISED Project following four components have been included for RE
solutions on islands.

➢ Component 1: Installation of solar PV system (ground mounted and roof top)
➢ Component 2: Diesel generation by replacement of inefficient DG sets and addition
of new DG sets within existing powerhouses
➢ Component 3: Refurbishment of distribution mini-grid systems
➢ Component 4: Capacity building of PMU/FENAKA/STELCO staff on O&M of RE
systems.
5.
The proposed sub-project qualifying under Component 2 of the POISED Project for
financing. The sub-project include addition of new 8 MW Diesel Generation Set within
STELCO’s existing powerhouse in Male. The scope of work includes ‘design, supply and
installation’ of an 8 MW Unit with associated mechanical works, electrical works,
instrumentation and control (I&C) works, and SCADA system. The works will be executed out
on a Turnkey contract basis.
6.
The civil works for the project including powerhouse building, the engine foundation,
engine room ventilation ducts, Diesel Oil (DO) day tank foundation, dyke and exhaust stack
foundations are already completed by STELCO under Fourth Power Development Project.
Therefore civil work is not a part of the proposed sub-project.
7.
The assessment of environmental risks and impacts have been carried out based on the
review of the Environmental Impact Assessment (EIA) of STELCO’s Fourth Power
Development Project (2005) prepared by CDE and its and amendments, EIA of Fourth Power
Development Project (2007) by DANIDA, Noise and Vibration Monitoring Report for
STELCO’s Male Power Plant (2012) by Ramboll, Rapid Air Quality Assessment around
Kalaafaanu School (April 2015) carried out by Sandcay for STELCO, and technical reports
and specifications by STELCO for proposed 8 MW generation facility. Field visits and
consultations with key stakeholders and communities have also been undertaken as part of
this assessment. The EIA Report prepared by CDE in 2005 was submitted to Environmental
Protection Agency (EPA) of Maldives and EPA has issued statutory clearance to STELCO for
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the Fourth Power Development Project, which includes additional of 24 MW (3x8 MW)
generation capacity in Male.
8.
The sub-project is classified as ADB environment category B project due to the potential
adverse impacts on air and noise environment primarily due to the operation of new DG set.
Accordingly this IEE is prepared to meet the requirements of the government as well as ADB’s
Safeguard Policy Statement (SPS 2009) requirements for environment category B projects.
9.
The proposed sub-project will be located in Male, the capital of the 197 inhabited islands
of the Maldives comprising 1190 tiny coralline islands (298 km2 of total land area) scattered on
900,000km2 area of the Indian Ocean, at the south-west tip of India. Male is one of the biggest
islands of the central atoll of the 19 atolls in the Maldives. Male covers an area of about 198
hectares (ha) of which about 59 hectares are reclaimed land. The new 8 MW generation unit
will be installed within existing powerhouse of STELCO in Male. The existing powerhouse was
designed to accommodate additional 8 MW generator (Unit No. 10) for which civil work has
already been completed.
10. Male power plant complex, including STELCO’s main office, where the proposed 8 MW
generation facility will be commissioned is located on a 12,000 m2 site on reclaimed land at
the south-east corner of the island. The site has a trapezoidal shape with a length of about
197 m along its northern boundary, 34 m along its eastern boundary, about 88 m along its
western boundary, and about 203 m along its southern boundary. The site is surrounded on
all sides by small public roads. To the north of the site is the children’s park, Kudakudhinge
Bageechaa. Behind this open space lie a residential area and Kalaafaanu School, a primary
school, which are about 75 m from the powerhouse. Government conference centre,
Dharubaaruge, lies behind the eastern boundary of the powerhouse. Behind Dharubaaruge is
a municipal park land with recreational facilities for children and adults. Adjacent to the
western boundary is an industrial area which is still mostly undeveloped. The public road
adjacent to the southern boundary is along the coastline of the island. The lagoon just below
the road is used as a public swimming area.
11. Since the new DG set will be installed within existing powerhouse for which civil works
has been completed, the main environmental impacts will be short-term and will be created
mostly during installation phase (due to movement of vehicles and machineries for the
transportation of equipment etc.) and operation phase (due to operation of new DG set).
12. Noise and air emissions from operation of these DG set could be a potential issue
during operation phase. To minimise these impacts, it is proposed that the sub-project will
install genset which comply with international standards (World Bank, IMO and USEPA) for
noise as well as escape of polluting materials. The new diesel generator will be used which
complies with IMO and World Bank Group’s Environmental, Health, and Safety Guidelines for
Thermal Power Plants and World Bank’s Environmental, Health, and Safety General
Guidelines (for Noise levels). The new diesel genset installation will include an on-line
continuous exhaust gas analysing function, which will monitor the levels of NOx, SO2 and PM
levels. This will enable operational monitoring in line with the World Bank’s EHS
recommended approach for engines.
13. Issues of safe handling, storage and disposal of fuel, oil residue and lubricating oil will
also be an issue during operation phase. It will be corrected as part of the installation of the
new generation capacity. STELCO will prepare and implement a plan for fuel and oil storage
and handling. All these impacts are manageable by implementing mitigation measures
proposed in the environmental management plan.
14. Local communities and stakeholders including women groups were involved in the
process of environmental assessment through on-site discussions. As the sub-project will
have minor environmental impacts, local communities support the sub-project. They, however,
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suggested that old small DG units which are main sources of noise and air pollution should be
phased out as soon as possible. The sub-project IEE will be made available at public
locations and will be disclosed to a wider audience via. ADB, MEE and STELCO websites.
The consultation process will be continued and expanded during the sub-project
implementation to ensure that stakeholders are fully engaged in the sub-project and have the
opportunity to participate in its development and implementation and understand that there is
a process in place for them to air any grievances or complaints.
15. The sub-project activities will not cause any significant or lasting adverse environmental
impacts during installation and operations. In terms of environmental impacts, the sub-project
will bring about benefits by reducing gaseous emissions (CO2, PM Level, SOx, NOx) through
use of cleaner fuel and phasing out of existing inefficient diesel generator (DG) sets which use
imported fossil fuels; reduction in noise from DG sets operations; and reduction in land and
ground water contamination caused by spills from DG sets and diesel fuel storage areas. Only
minor and transient environmental disturbances will be experienced at the project site during
operation, and these can be minimized and managed through implementation of the EMP.
Due to the limited and manageable nature of impacts this IEE is adequate to comply with
ADB’s SPS 2009 requirements and therefore further environmental analysis for the subproject is not required.
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A.
1.

INTRODUCTION

Background

16. This Initial Environmental Examination (IEE) has been prepared for STELCO’s proposed
8 MW Diesel Generation Facility (sub-project) in Male, Maldives. This sub-project has been
included in ADB financed Preparing Outer Islands for Sustainable Energy Development
Project (POISED or the Project). ADB has provided a Grant support of US$ 50 million to the
Republic of Maldives for the POISED Project. The Grant Agreement (Grant No. 0409-MLD
and Grant No. 0410-MLD) was signed in December 2014 and it became effective from 19
January 2015. The POISED Project aimed to implement a phased road map in renewable
energy (RE) based electricity generation and energy efficiency improvements in the
generation and distribution of electricity.
17. The proposed sub-project includes addition of an 8 MW of Diesel Generation Unit in
STELCO’s existing power plant in Male, the Capital City of Maldives. The sub-project
proposed for the financing under the POISED Project. As per Grant Agreement all the subprojects included in the POISED Project shall be screened and developed in compliance with
the Project Administration Manual (PAM) and Environmental Assessment and Review
Framework (EARF) prepared under ADB’s TA to Maldives for the POISED Project.
Accordingly this sub-project has been screened for potential environmental risks and impacts.
18. The sub-project was part of STELCO’s Fourth Power Development Project (2005),
which was concepted for a power plant with three diesel generating units of 8 MW each.
However, only two diesel generation units have been installed under the original Forth Power
Development Project. The government has now decided to install third unit and proposed for
financing under ADB’s POISED Project.
19. Under the POISED Project following four components have been included for RE
solutions on islands.

➢ Component 1: Installation of solar PV system (ground mounted and roof top)
➢ Component 2: Diesel generation by replacement of inefficient DG sets and addition
of new DG sets within existing powerhouses
➢ Component 3: Refurbishment of distribution mini-grid systems
➢ Component 4: Capacity building of PMU/FENAKA/STELCO staff on O&M of RE
systems.
20. The proposed sub-project qualifying under Component 2 of the POISED Project for
financing. The sub-project include addition of new 8 MW Diesel Generation Unit within
STELCO’s existing powerhouse in Male. The scope of work includes ‘design, supply and
installation’ of an 8 MW Unit with associated mechanical works, electrical works,
instrumentation and control (I&C) works, and SCADA system. The works will be executed out
on a Turnkey contract basis.

2.

Project Proponent
Sub-project Name

:

Installation of an 8 MW Diesel Generation Facility at
Male under POISED Project

Name of Proponent/s

:

The Ministry of Finance and Treasury, Government of
the Republic of Maldives / Ministry of Environmental
and Energy / State Electric Company Limited, Maldives

Address of Proponent

:

Maafannu, Male’ 20392, Republic of Maldives
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21. The Ministry of Finance and Treasury (MOFT) of Maldives is the executing agency for
the sub-project. The Ministry of Environment and Energy (MEE) and State Electric Company
Limited (STELCO) are key implementing agencies for this sub-project.
22. STELCO is an entirely state-owned company established in 1997 as successor to the
then Maldives Electricity Board. STELCO has the primary objective of generation, distribution,
and sale of electricity throughout the Maldives. It has a vision of “achieving total customer
satisfaction through management excellence and staff satisfaction”. STELCO has about 700
employees working in the greater Male region and thirty three outer islands. Throughout the
years, the number of customers has grown from 50 to over 34,000 customers and the number
of islands has increased from only Male’ to 27 islands including Male. The total generating
capacity, as of 2015, in Male, other areas of Greater Male Region and other islands is 69.82
MW, 13.09 MW and 13.25 MW respectively.

3.

IEE Preparation and Objectives of the IEE

23. This IEE has been prepared by the POISED Project Management Unit established
within the Ministry of Environment and Energy of Maldives with the support from international
consultant engaged under the Grant. This IEE is prepared in the last quarter of 2015 i.e.
during the sub-project screening and preparatory process for the possible financing from the
ADB Grant for POISED Project. The sub-project is currently at bidding stage, and although
there are no major changes in the sub-project design and location are anticipated, this IEE
may need updating during design in compliance with the ADB’s SPS 2009.
24. This IEE has been prepared in accordance with the PAM and approved EARF prepared
for the POISED Project. It complies with ADB’s Safeguard Policy Statement (SPS, 2009)
requirements and aims to ensure good environmental practice. The specific objectives of this
IEE are to:

•
•
•
•
•

4.

provide an environmental and social baseline description of the sub-project;
identify and describe the potential environmental and social impacts of the sub-project;
design mitigation measures to minimize adverse impacts;
describe the public consultation process and Grievance Redress Mechanism; and
provide an Environmental Management and Monitoring Plan for the sub-project
(including defining institutional responsibilities, capacity building and training, and the
required budget).
Scope and Methodology of the IEE

25. The scope of this IEE is based on ADB SPS 2009 as well as Government of Maldives
(GoM) requirements. Power Plant is included in Annex D of the EIA Regulations of EPA
requiring an Environmental Impact Assessment. STELCO has prepared an EIA for this subproject under Fourth Power Development System Project. This IEE is prepared to fulfill ADB’s
SPS 2009 requirements. Based on the likely types, sizes and location, the sub-project has
been classified as environment category B as determined by the sub-project’s most
environmentally sensitive component, the diesel generation system.
26. The scope of this IEE is limited to the existing powerhouse of STELCO in Male where
proposed 8 MW DG set will be installed. The purpose of this IEE is to assess potential
environmental, health, safety and social risks and impacts of the proposed intervention on
Male island and propose suitable mitigation measures where required.
27. This IEE consists of sub-project description and assessment sections. The sub-project
will design, install and operate an 8 MW diesel generation unit with associated mechanical
and electrical auxiliaries and SCADA system to integrate new unit to existing generation

7

system. The new unit will be installed within existing powerhouse for which necessary civil
works has already been completed.
28.

•
•
•

•
•
•

•

•

The IEE followed a number of steps:
Review of available EIAs, monitoring and baseline reports, and technical
reports/studies related to proposed sub-project;
Conduct field visits to collect primary or secondary data relevant to the sub-project
area to establish the baseline environmental condition;
Assess the potential impacts on environmental attributes due to the location, design,
installation and operation of the sub-project through field investigations and data
analysis;
Explore opportunities for environmental enhancement and identify measures;
Prepare an environment management plan (EMP) outlining the measures for
mitigating the impacts identified including the institutional arrangements;
Identify critical environmental parameters required to be monitored subsequent to
the implementation of the sub-project and prepare an environmental monitoring
plan;
Carry out consultation with key stakeholders and administrative authorities to identify
their perception on the sub-project, introduce project components and anticipated
impacts; and,
Disclose the draft IEE at ADB website and prepare sub-project brief and/or FAQs in
local language to be made publicly available at the offices of MEE, STELCO, Island
Council Office.

29. This IEE study is conducted based on review of existing EIAs, primary data collected
from site visit (including consultations) and secondary information collected from various
sources. During site visit the specialist had consultations with key stakeholders including
MEE, STELCO, EPA and local executive powers for their opinions on the sub-project. The
results of the consultations as well as an evaluation of the institutional framework have been
incorporated into this assessment.

5.

Structure of the IEE

30. In line with ADB SPS 2009 requirements, this IEE is organized into sections which
covers (i) sub-project description; (ii) description of the baseline environment; and (iii) impact
assessment and mitigation measures. The IEE report has following contents:

•
•
•
•
•
•
•
•
•
•
•

Executive Summary
Introduction
Policy, Legal, and Administrative Framework
Description of the Project
Description of the Environment
Impact Assessment and Mitigation Measures
Analysis of Alternatives
Consultation, Participation and Information Disclosure
Grievance Redress Mechanism
Environmental Management Plan, and
Conclusion and Recommendation.
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B.

POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK

31. Environmental assessment of the sub-project has been carried out in accordance with
PAM and EARF prepared for the POISED Project. It complies with ADB’s SPS 2009 and the
Government’s legislations and requirements. The laws, regulations, policies and guidelines
applicable to this sub-project based on the location, design, installation and operation are
summarized in the subsequent sections.

1.

The Government Environmental Laws and Regulations

32. Some of the important acts and regulations of Maldives relevant to the proposed subproject focusing on environmental management are summarized in Table 1.

Table 1: Summary of Relevant Environmental Laws and Regulations of Maldives
Environmental
Legislation

Year
Passed

Objectives
The Environment Protection and Preservation Act of Maldives
(Law No. 4/93) provides the basic framework for
environmental management in Maldives including
Environmental Impact Assessment Process which is being
currently implemented by EPA on behalf of MEE. Articles 2, 4,
5, 6, 7, and 8 of the law are relevant to the POISED subprojects.
• Article 2 states that the concerned government authorities
shall provide the necessary guidelines and advise on
environmental protection in accordance with the prevailing
conditions and needs of the country. All concerned parties
shall take due considerations of the guidelines provided by
the government authorities. The project proponent shall
abide by any guidelines or advice given by the concerned
Government authorities for the Project. The concerned
Government authorities are identified in this Chapter.

Environment
Protection and
Preservation Act
(Act No. 4/93)

2003

• Article 4 states that the Ministry of Environment and Energy
shall be responsible for identifying protected areas and
natural reserves and for drawing up the necessary rules
and regulations for their protections and preservation. The
proponent shall ensure that there is no negative impact
from the proposed Project on any protected areas.
• According to Article 5 (a) of the Act, an Environmental
Impact Assessment study shall be submitted to the Ministry
of Environment and Energy before implementing any
activity that may have an impact on the environment. The
project proponent has prepared and submitted necessary
documents to the EPA to fulfill the legal requirement
stipulated in Act (4/93) Article 5. Proposed sub-project need
an EIA as per Government regulations which was prepared
and submitted to the EPA.
• According to Article 6, the Ministry of Environment and
Energy has the authority to terminate any project that has
any undesirable impact on the environment. A project so
terminated shall not receive any compensation. The Project
proponent is aware of this provision and will take all
practical measures to ensure there is no irreversible and
9

Environmental
Legislation

Year
Passed

Objectives
significant negative impact of the project.

• Article 7 of the Act (Act No. 4/93) prohibits the disposal of
wastes, oil and gases in a manner that will damage the
environment. Wastes, oil and gases have to be disposed off
in areas designated by the Government. Hence, the project
proponent shall use the Environmental Management Plan
for this sub-project which specifies how the wastes, oil and
gases generated by the sub-project will be disposed.
• Article 8 of the Act No. 4/93) prohibits the disposal of
hazardous wastes. Any hazardous wastes that may be
generated from the sub-project shall be transferred to the
designated waste sites for disposal according to
Government regulations and standards.
• The EIA Regulation, which came into force in 2007, has
been recently revised and the revised EIA Regulation 2012
is currently in force since May 2012.

Environmental
Impact Assessment
Regulation 2012

2007
(revised
in 2012)

• The EIA Regulation 2012 is currently available only in
Dhivehi and an official translation is awaited. The
Regulation sets out the criteria to determine whether a
development proposal is likely to significantly affect the
environment and is therefore subject to an EIA. Schedule D
of the EIA Regulations defines the type of projects that
would be subject to an Environmental Impact Assessment.
• The main purpose of this Regulation is to provide step-bystep guidance for proponents, consultants, government
agencies and general public on how to obtain approval in
the form of an Environmental Decision Statement.

Environmental
Damage Liabilities
Regulation, 2011

National
Biodiversity
Strategy and Action
Plan 2002

2011

The main purpose of this regulation is to stop unlawful
activities on environment and adequately implement a fining
procedure for violations as well as implement a compensation
mechanism on environmental damages. Its Schedules form
the basis for levying fines on various environmental
components and activities.
The goals of the National Biodiversity Strategy and Action
Plan (MHAHE, 2002) are:
• Conserve biological diversity and sustainable utilization of
biological resources.

2002

• Build capacity for biodiversity conservation through a strong
governance framework, and improved knowledge and
understanding.
• Foster community participation, ownership and support for
biodiversity conservation.

Waste
Management
Policy

The aim of the waste management policy is to formulate and
implement guidelines and means for solid waste management
in order to maintain a healthy environment. Accordingly, the
key elements of the policy include:

• Ensure safe disposal of solid waste and encourage
10

Environmental
Legislation

Year
Passed

Objectives
recycling and reduction of waste generated;

• Develop guidelines on waste management and disposal
and advocate to enforce such guidelines through intersectoral collaboration;
• Ensure safe disposal of chemical, hazardous and industrial
waste.
The aim of the regulation is to protect environment through
implementation of national waste management policy and to
achieve the following:

Waste Regulations
2013

2013

Regulation on Fuel
Storage, Handling
and Usage

2015

• To minimise direct and indirect negative impacts that
occurs or may occur resulting from waste to environment
and human health
• To formulate waste management standards
• To develop interlinked framework and a mechanism to
manage waste in environment friendly, safe and
sustainable manner
• To encourage waste reduction, reuse, recycling and
recover
• To implement polluter pay principle
• To introduce extended producer responsibility
The Regulation on Fuel Storage, Handling and Usage
(2015/R-160) came into effect recently on 12 August 2015.
The following clauses of the regulation are of specific
relevance to the proposed sub-project.
• Clause 4 deals with installation, registration and inspection
of fuel storage facilities. The following sub-clauses in this
clause are of relevance. a) Fuel storage facilities shall be
established according to the Regulations and shall have
appropriate fire safety and protection systems. b) All fuel
storage facilities shall be registered with the Ministry of
Defense and National Security as per the Regulations. c)
The Ministry reserves the right to inspect the facilities prior
to registration and every six months thereafter in the
presence of the Developer or Developer’s designate. In
case of rectification.
• Clause 6 considers the requirements of petrol storage
facilities. This may not be of relevance to the proposed
project.
• Clause 11 states the design requirements for fuel/petrol
storage tanks/containers. The maximum capacity allowed
for underground tanks is given as 40,000 liters. The
containers/ tanks should be separate from other buildings
such as convenience stores. Requirements for overhead
tanks are also provided.
• Clause 12 discusses about the requirements for petrol
dispensers and filling points and Clause 13 prohibits
keeping wet cells, acids and pressurized containers in
petrol sheds or petrol storage areas.
• Clause 14 to Clause 17 states the requirements for the
11

Environmental
Legislation

Year
Passed

Objectives
installation of diesel and kerosene storage and handling
facilities. These are similar to those for petrol sheds and
handling facilities.
• Clause 18 discusses the requirements for fuel delivery line.
Fuel delivery lines are required to be kept underground and
the pipes are required to conform to BS EN10025 and BS
EN10296 or similar international standards. The delivery
line is required to be buried at safe depth from ground
within a trench that can contain the entire volume of the
pipeline in case of breakage.
• Clause 19 provides definitions and clause 20 penalties. The
penalties vary from fines of MVR5000 to MVR25000 and
withdrawal or cancellation of permits depending on the
severity of the offense.
The proposed sub-project will follow these regulations in
handing, storage and usage of oil and other fuels.

Source: Environmental Protection Agency (EPA) of the Republic of Maldives under the Ministry of
Environment and Energy (www.epa.gov.mv)

2.

International and Regional Agreements and Conventions

33. The Republic of Maldives is a party and signatory to several international and regional
environmental agreements to which the MEE is the National Focal Point or the EPA is the
Implementing Agency. Some of the international conventions / declarations to which Republic
of Maldives is a party are:

•

UN Convention on the Law of the Sea – UNCLOS (1982)

•

International Convention for the Prevention of Pollution of the Sea by Oil (1982)

•

Vienna Convention for the Protection of the Ozone Layer (1985)

•

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

•

Basel Convention on the Control of Transboundary Movement of Hazardous Wastes
and their Disposal (1989)

•

The London Amendment to the Montreal Protocol on Substances that Deplete the
Ozone Layer (1990)

•

Agenda 21 and the Rio Declaration of the United Nations Conference on Environment
and Development (1992)

•

Convention on Biological Diversity (1992)

•

United Nations Framework Convention on Climate Change (1992)

•

The Copenhagen Amendment to the Montreal Protocol on Substances that Deplete
the Ozone Layer (1992)

•

The Montreal Amendment to the Montreal Protocol on Substances that Deplete the
Ozone Layer (1997)

•

The Beijing Amendment to the Montreal Protocol on Substances that Deplete the
Ozone Layer (1999)

•

Washington Declaration on Protection of the Marine Environment from Land- Based
Activities

•

Kyoto Protocol to the United Nations Framework Convention on Climate Change
12

(1998)
•

Cartagena Protocol on Biosafety (Maldives acceded on 2 September 2002)

34. The Republic of Maldives is also a key player in formulating and adopting various
regional plans and programmes to protect the environment by continuously participating in
various activities organized by regional bodies such as SACEP, ESCAP and SAARC. As a
result the Republic of Maldives is committed to the following:

•

SAARC Environment Action Plan adopted in 1997 in Male’

•

SAARC Study on Greenhouse Effect and its Impact on the Region

•

South Asian Regional Seas Action Plan and Resolutions concerning its
implementation (1994)

•

SAARC Study on Causes and Consequences of Natural Disasters

•

South Asian Seas Programme initiated by SACEP, and

•

Male’ Declaration on Control and Prevention of Air Pollution and its likely
Transboundary Effects for South Asia (1998).

35. The interventions proposed under the sub-project shall be implemented in compliance
with applicable international/regional conventions and declarations listed above.

3.

Environmental Assessment Process in the Maldives

36. Under the Maldivian regulatory framework (Act No 4/93 and EIA Regulations 2012) all
development activities must be referred to the Minister of Environment and Energy. According
to Article 5 (a) of the Act, an Environmental Impact Assessment study shall be submitted to
the Ministry of Environment and Energy before implementing any activity that may have an
impact on the environment. The project proponent need to prepare requisite documents for
each sub-project to fulfill the legal requirement stipulated in Act (4/93) Article 5.
37. EIA Regulations were issued by the Ministry of Environment and Energy on 8th May
2012. The first step in environmental assessment process involves screening of the project to
be classified as one that requires an EIA or not. Based on this decision, the Ministry then
decides the scope of the EIA, which is discussed with the proponent and the EIA consultants
in a “scoping meeting”. The consultants then undertake the EIA starting with baseline studies,
impact prediction and finally reporting the findings with impact mitigation and monitoring
program. The report shall follow the principles and procedures for EIA outlined in the EIA
regulations.
38. The EIA report is then submitted to the EPA. Following the review of the EIA by the EPA
an EIA Decision Note will be given to the proponent who will have to implement the Decision
Note accordingly. As a condition of approval, appropriate environmental monitoring may be
required and the proponent shall have to report monitoring data at required intervals to the
Ministry. The project proponent shall be committed to implement all impact mitigation
measures that are specified in the EIA report. Furthermore, the proponent shall be committed
to environmental monitoring and shall fulfill environmental monitoring requirements that may
be specified in the EIA decision note as a condition for project approval.

3.3.1

Environmental Impact Assessment (EIA) Decision Note

39. The most important environmental permit to initiate sub-project work would be a
decision regarding the EIA. The EIA Decision Note, as it is referred to, shall govern the
manner in which the sub-project activities must be undertaken. The EIA report assists
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decision makers in understanding the existing environment and potential impacts of the subproject. Therefore, the Decision Note may only be given to the Project Proponent after a
review of EIA document following which the EPA may request for further information or
provide a decision if further information is not required. In some cases, where there are no
major environmental impacts associated with the project, the EPA may provide the Decision
Note while at the same time requesting for further information.
3.3.2

Government Requirements for proposed sub-project

40. The sub-project assessed as part of POISED project mainly involves installation of an 8
MW diesel generation unit within the existing powerhouse. Since EPA has already issued the
Decision Note for the existing powerhouse under Fourth Power Development Project to
include 24 MW capacity generation (Appendix 4), new permit is not required. It is also
discussed and clarified by EPA officials that since project footprint are not changing, decision
note issued to the Fourth Power Development Project is valid for the proposed sub-project to
install 8 MW generation facility (Appendix 5).

ADB’s Environmental Safeguard Requirements

4.

41. This environmental assessment is carried out in accordance with EARF prepared for the
POISED Project. It complies with Appendix 1 of SPS 2009 so as to ensure that potential
adverse environmental impacts are identified, avoided where possible and managed or
addressed.
42. As per the ADB’s SPS 2009, the objective of environmental safeguard is to ensure the
environmental soundness and sustainability of the project and to support the integration of
environmental considerations into the project decision-making process. To help achieve the
desired outcomes, ADB adopts eleven policy principles for guiding the assessment of projects
that trigger environmental risks and impacts.
43. ADB uses a classification system to reflect the significance of a project’s potential
environmental impacts. A project’s category is determined by the category of its most
environmentally sensitive component, including direct, indirect, cumulative, and induced
impacts in the project’s area of influence. Each proposed project is scrutinized as to its type,
location, scale, and sensitivity and the magnitude of its potential environmental impacts.
Projects are assigned to one of the following four categories accordingly to the significance of
likely impacts:

(i)

Category A - A proposed project is classified as category A if it is likely to have
significant adverse environmental impacts that are irreversible, diverse, or
unprecedented. These impacts may affect an area larger than the sites or facilities
subject to physical works. An environmental impact assessment is required.
Category A may apply to projects located in environmentally sensitive areas.

(ii)

Category B - A proposed project is classified as category B if its potential adverse
environmental impacts are less adverse than those of category A projects. These
impacts are site-specific, few if any of them are irreversible, and in most cases
mitigation measures can be designed more readily than for category A projects.
An initial environmental examination is required.

(iii)

Category C - A proposed project is classified as category C if it is likely to have
minimal or no adverse environmental impacts. No environmental assessment is
required although environmental implications need to be reviewed.

(iv)

Category FI - A proposed project is classified as category FI if it involves
investment of ADB funds to or through a FI.
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44. In accordance with ADB’s Safeguard Policy Statement (SPS, 2009) proposed subproject requires an IEE. This report fulfills this environmental assessment requirement.
Accordingly an IEE including EMP has been prepared for the sub-project.

5.

Institutions

45. The main government institutions that have roles and responsibilities relevant to the
sub-project are:

5.1

Ministry of Finance and Treasury

46. The Ministry of Finance and Treasury is the executing agency of the sub-project and will
have overall responsibility to manage the project including safeguards management.

5.2

Ministry of Environment and Energy

47. The primary environmental institution in Maldives is the Ministry of Environment and
Energy (MEE). It is mandated with formulating policies, strategies, laws and regulations
concerning environmental management, protection, conservation and sustainable
development. The head of EPA within MEE gives the environmental approval or clearance to
EIA by an Environmental Decision Statement. Additionally, MEE is responsible for formulating
relevant laws and regulations, policies and strategies concerning energy, water and
sanitation, waste and infrastructure.

5.3

Environmental Protection Agency (EPA) of Maldives

48. EPA is the key regulatory body on environment, which is an autonomous body formed
under the umbrella of MEE. It is mandated with implementing the EIA process in Maldives,
implementing the Environment Act and subsequent regulations on behalf of MEE, regulating
water and sanitation, biodiversity conservation, waste management and coastal zone
management. Also, it is responsible for developing environmental standards and guidelines in
the country.

5.4

Other Ministries

49. Other government agencies are often charged with management and/or protection of
environmental resources, social development, public health, and economic development. If a
project would have an impact on one or more of these sectors, the agencies responsible
should have an opportunity to raise issues and provide input into the EIA process. These
agencies can also play an important role in post EIA evaluation or auditing. These agencies
are often contacted by the EIA team during the preparation of the EIA report.
50. There are several government agencies other than the Ministry of Environment and
Energy with a role in environmental protection as well as environmental management. These
are as follows.

•

Ministry of Health and Health Protection Agency has an important role in evaluating
the health impacts of projects. Recently, the Consultants were contacted by Health
Protection Agency for assistance in studying the air pollutants from fires in a godown in
a residential area in Male.

•

Maldives Energy Authority, which lays down energy policies, controls on electricity
provision and license and audits the performance of electricity providers.

•

Ministry of Housing and Infrastructure, which undertakes overall landuse planning and
land allocation in the Maldives in addition to provision of certain infrastructure.
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5.5

Atoll /City Councils and Island Councils

51. Under the Maldives Decentralization Law, elected Atoll Councils, City Councils and
Island Councils have been formed as regulatory bodies dealing directly with atoll, cities and
island issues respectively. In this regard, some of the development projects are subject to
approval of these councils through a public consultation process. For the proposed subproject, public consultation process has been performed in Male as part of environmental
assessment.

5.6

ADB

52. As project financing agency, ADB will be responsible to ensure that IEE is in compliance
with ADB SPS 2009, disclosure of IEE on ADB website and review of environmental
monitoring reports.

6.

Environmental Standards

53. Environmental management in the Maldives is still at infancy and lacks the necessary
environmental standards and the institutional capacity to manage. Water quality, air quality
and noise standards are based on international standards or standards of developed
countries.
54. For instance, water quality standards are based on WHO and other international
standards. For air quality, the Maldives has yet to establish ambient air quality standards to
serve as a basis for air quality management. Consequently, the standards of other countries
will have to be employed in evaluating sub-project impacts on air quality. However, standards
vary for different countries depending on their circumstances. Table 2 represents ambient air
quality standards for the WHO/World Bank/IFC, USA, Malaysia and Singapore for PM and
SO2. The standards vary among these countries.

Table 2: Selected Ambient Air Quality Standards
Pollutant

Unit

PM10
PM2.5

μg/m3
μg/m3
μg/m3

Sulphur dioxide

Nitrogen dioxide
Carbon monoxide
Ozone

μg/m3
mg/m3
μg/m3

Averaging
Time
24 Hr
24 Hr
10 Mints.
1 Hr
24 Hr
1 Hr
24 Hr
1 Hr
8 Hr
1 Hr
8 Hr

USEPA
150
35

WHO/World
Bank/IFC
50
25
500

197
188

20
200

40
10

30
10

150

100

Malaysia

Singapore

150

50
37.5

350
105
320
10
35
10
200
120

50
200
30
10
100

55. Of these, the WHO Guidelines, revised in 2014, are the most recent. Singapore has its
targets by 2020 at WHO interim guideline values while long term targets at WHO final/long
term values. According to revised WHO Guidelines, health effects are now known to be
associated with much lower levels of SO2 than previously believed. The IFC and World Bank
also refers to WHO Guidelines.
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Table 3: Ambient Air Quality Standards of WHO/WB EHS
Ambient Air Quality
Parameter
Sulfur dioxide
(SO2) (ug/m3)

Nitrogen dioxide (NO2)
(ug/m3)
PM10
(ug/m3)

Averaging Period
24-hr

10 min
Annual
1 Year
24 Hour
1 Hour
1 Year

24-hr

PM2.5 (ug/m3)

1 year

24-Hour

Ozone (O3) (ug/m3)

8-hr daily max

WB Guideline Value
125
50
20
500
None
40
None
200
70
50
30
20
150
100
75
50
35
25
15
10
75
50
37.5
25
160
100

(Interim target 1)
(Interim target 2)
(guideline)
(guideline)
(guideline)
(guideline)
(Interim target 1)
(Interim target 2)
(Interim target 3)
(guideline)
(Interim target 1)
(Interim target 2)
(Interim target 3)
(guideline)
(Interim target 1)
(Interim target 2)
(Interim target 3)
(guideline)
(Interim target 1)
(Interim target 2)
(Interim target 3)
(guideline)
(Interim target 1)
(guideline)

56. In the Maldives, for reference purposes, the air quality standards of the World Bank
(Table 3) are used and the same are also referred in the EIA for Fourth Power Development
Project. However, it is important to note that the people of the Maldives are most probably
subject to less atmospheric pollution than those living in the industrialized world. Therefore, it
may be necessary to assess the general environmental pollution levels in the country and
establish standards based on those. Furthermore, the special geographic features as well as
the dependence on the fragile ecosystems must be taken into consideration.
57. Similarly, there are no national standards for noise. Noise was one of the major
environmental problems associated with the old powerhouse and also with the new
powerhouse at the initial stages. Although there were no formal complaints even with the very
high levels of noise emitted by the old powerhouse, there are known cases of mental stress
and physical damage to the ear for persons who lived in close vicinity to the old powerhouse.
58. In the absence of local standards, internationally acceptable noise standards have been
adopted in reducing noise emanating from the powerhouse. USEPA noise standards were
also adopted for the Third and Fourth Power Projects. Table 4 gives noise standards
implemented by US EPA, World Bank/IFC and Germany, which is similar to European
standards.
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Table 4: Some Selected Noise Standards
Country / Agency
US EPA
World Bank / IFC
Germany

Standard in dB(A)

Averaging Times

< 65
< 55
< 55
< 45
> 55
>40

Day time
Night time
Day time
Night time
Day time
Night time

59. For the exhaust emission standards from the new Diesel Generation set, it is
recommended that design of the new DG set to be used in the proposed sub-project will
follow World Bank/IFC and International Maritime Organization (IMO) exhaust emissions for
PM, NOx and SOx.
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C.
1.

DESCRIPTION OF THE SUB-PROJECT

Sub-Project Rational and Objectives

60. The Republic of Maldives is a collection of small islands to the southwest of Sri Lanka in
the Indian Ocean. It comprises 1,190 islands grouped into 26 natural atolls that together
occupy a land area of 298 sq. km and form a chain over 820 km in length and 80-130 km in
width, spread over an area of more than 90,000 sq km.
61. Male, the capital city of Maldives has more than a quarter of the country’s entire
population and inward migration continues to rise. Male has become extremely congested
with commercial, educations, recreational and residential activities. Therefore, the Male
power grid is the largest power supply system in the Maldives. Generation and sales of
electricity have been growing quite rapidly over the past few decades with an accompanying
rise in the maximum demand. According to projections, it would be difficult to maintain the
largest engines and an unexpected shutdown of one of the engines will inevitably lead to load
shedding, particularly when this happens during peak load hours. In order to address the
increasing demand and to avert a possible power shortage in the near future, a “Power
Extension Study” was undertaken and its recommendations were the result of the Fourth
Power Project which aimed to add 24 MW of generation capacity by 2011. However only 16
MW could be added by year 2013.
62. The recent estimates show that the power demand in Male has increased by 7 percent
per annum within the last five years. From 2002 to 2012 no major capacity addition was
installed. Instead smaller generators were installed to make up for the shortfall. These
generators are high-speed generators and have a high maintenance requirement and low
reliability. The operational life of a generator set is 25 years, hence by the year 2020, almost
16.5MW (DG1 to DG5) of generation capacity would have retired. The maximum power
demand in Male by the year 2018 and 2020 is expected to rise to 73MW and 85MW
respectively.
63. In order to cater for the rising demand, considering retiring of old generators, new
generation capacity need to be installed. Hence STELCO has decided to add additional 8 MW
generation capacity to meet immediate demand. This additional capacity was earlier planned
under Fourth Power Development Project. The sub-project will include the installation of 8 MW
diesel generation by the year 2017 to meet the current electricity demand in Male.
64. The new generator will be designed and installed to operate using light fuel oils (LFO),
also called intermediate fuel oils (IFO). The new generator will also be equipped with exhaust
gas boilers to provide the steam required for the desalination plant and pipes to reduce the
parasitic electric load of the powerhouse.
65. The total investment cost of this new generation facility will be approximately US$
6,000,000 (6 millions).
66. The sub-project is included in the ADB’s POISED Project which is aligned to ADB’s
Strategy 2020 of supporting sustainable energy growth, Energy Policy 2009 and is was
included in the Maldives COBP for 2013-2015. Based on the government’s investment plan
for the outer islands and the characteristics of the electricity systems, a sector lending
approach was adopted for the POISED Project.
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2.

Type of Sub-Project

67. The sub-project assessed for this IEE comprised of installation of 8 MW diesel power
generation facility in Male city of Maldives. The sub-project is categorized as environment
category B as per ADB SPS 2009 requirements. The Rapid Environment Assessment (REA)
checklist for this sub-project is provided in Appendix 3.
68. The sub-project will design, install and operate an 8 MW Diesel Generation facility within
existing powerhouse owned by STELCO. The new facility will consist of a diesel generator of
8 MW capacity, mechanical and electrical auxiliaries, a stack of 45 m height, SCADA system
and associated equipment’s integrate new DG set into existing power system of STELCO.
The civil work has already been completed; therefore civil work is not included in the scope of
this sub-project.

3.

Location of Sub-Project

69. All the physical components covered under this IEE report as part of proposed 8 MW
Diesel Generation Facility under POISED project will be located in Male’, the capital of the
Maldives. Maldives is comprising 1190 tiny coralline islands (298 km2 of total land area)
scattered on 900,000km2 area of the Indian Ocean, at the south-west tip of India. Male’ is one
of the biggest islands of the central atoll of the 19 atolls in the Maldives. Male’ covers an area
of about 198 hectares (ha) of which about 59 hectares are reclaimed land. Figure 1 shows the
location of Male’ on Country Map whereas Figure 2 (and Appendix 1) shows the location of
proposed sub-project on Island Map.
70. Male’ power plant complex, including STELCO’s main office, where the proposed 8 MW
unit will be commissioned is located on a 12,000 m2 site on reclaimed land at the south-east
corner of the island (see Figure 3). The site has a trapezoidal shape with a length of about
197 m along its northern boundary, 34 m along its eastern boundary, about 88 m along its
western boundary, and about 203 m along its southern boundary. The site is surrounded on
all sides by small public roads. To the north of the site is the children’s park, Kudakudhinge
Bageechaa. Behind this open space lies a residential area and Kalaafaanu School, a primary
school, which are about 75 m from the powerhouse. Government conference centre,
Dharubaaruge, lies behind the eastern boundary of the powerhouse. Behind Dharubaaruge is
a municipal park land with recreational facilities for children and adults. Adjacent to the
western boundary is an industrial area which is still mostly undeveloped. The public road
adjacent to the southern boundary is along the coastline of the island. The lagoon just below
the road is used as a public swimming area. The physical features of the sub-project area are
given below.
Climatic conditions
Altitude above sea level (LLWL)
Atmosphere
Average annual rainfall
Maximum daily rainfall
Average rain days / year
Absolute highest temperature
Mean maximum temperature
Absolute lowest temperature
Mean minimum temperature
Maximum sea water temperature
Normal sea water temperature
Design wind speed
Isokeraunic level
Earthquake risk

Tropical maritime / coastal
1.2 m
Highly saline, corrosive and dusty
2000 mm
200 mm
153
36°C
34°C
17°C
25°C
30°C
~ 28 to 29 °C
160 km/h
40 thunder days per year
Design shall consider earth quake zone 1
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Male’

Figure 1: Location of Sub-Project on Country (Maldives) Map1

1

Source: http://www.fao.org/docrep/010/ai387e/ai387e03.htm
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Figure 2: Location of Sub-Project on Island (Male’) Map
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Figure 3: layout of STELCO’s Existing Power Plant and Sub-project Facilities
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4.

Sub-project Components and Activities

71. The sub-project activities will include all activities and services required to make the
facility plant functional and complete in every aspect. It will include design, supply, erection,
testing and commissioning of an 8 MW Power Generation Unit at Male’ Power Plant. The subproject component will include diesel generator and associated mechanical, electrical, and
I&C systems.
72. The civil works for the sub-project, the engine foundation, engine room ventilation ducts,
DO day tank foundation, dyke and exhaust stack foundations are already completed.
73. The scope of the works under this sub-project shall include but not be limited to the
following:

•

One (1) 4-stroke medium speed (750 rpm) Diesel Engine for synchronous generator of
8 MW, including common base frame for diesel engine and generator.

•

Auxiliary Systems for single Diesel Engine, including all required common
components:
a.
b.
c.
d.
e.

•

Fuel Oil Systems
Lubricating Oil Systems
Fresh Water Cooling Systems
Combustion Air Intake Systems
Engine Exhaust Gas Systems including silencers and 45 m height stack.

Fuel, Lube Oil and Sludge Transfer and Treatment Systems:
a. Fuel, Lube Oil and Sludge Transfer Systems
b. Pumps
c. Piping

•

Fuel Oil and Lube Oil Storage Tanks:
a. Diesel Oil Service/Day Tanks

•

Compressed Air System:
a. Starting Air System; connection to existing system
b. Working Air System; connection to existing system
c. Control Air System; connection to existing system

•

Potable Water Grid
a. Potable Water Grid with interconnection to existing system

•

Fire Protection System
a. Fire detection and fire alarm system

•

Ventilation Systems
a. Ventilation system for engine hall and mechanical annex (ventilation fan, filters and
accessories)

•

Spare Parts
a. Security / Major Maintenance Spare Parts (provide detailed spare parts list)
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•

Lubricants and Chemicals for initial operation
a. Lubricants for first fill, testing, commissioning and operation up to TOC
b. Chemicals for first fill, testing, commissioning and operation up to TOC

•

Training program
a.
b.
c.
d.

Diesel engine workshop training
Separator workshop training
Turbocharger workshop training
Site training.

•

Associated Electrical Work.

•

Associated Instrumentation and Control System including SCADA.

•

Any other item required to make the plant/systems functional and complete in every
respect.

4.1

General System Requirements

a).

Design Considerations

74. The power plant shall be designed for diesel engines operating exclusively on low
sulphur oil i.e. light fuel oil or intermediate fuel oil.
75. All systems shall be designed to withstand the specified ambient and operational loads
without any damage or breaking, especially on the DGU, the pressurised hot water, lube-oil,
and fuel systems.
76. All important items which are sensitive to flooding shall be installed at a level of +2.5 m
above LLWL, i.e. approx. 1.2 m above ground level, regardless whether installed inside or
outside a building.
77. All systems of the plant shall conform to highest industrial standards and shall include all
required piping, cabling, monitoring, protection and alarm devices as well as all auxiliaries and
accessories such as flanges, valves, small pumps, flexible hoses/connections, pipe sleepers,
etc.
78. All valves to be operated during normal plant operation shall be motorised with remote
control via the SCADA system from the CCR, but shall allow manual operation as well.

b).

Noise Reduction

79. The noise reduction measures on the new engine 10 shall ensure that the combined
noise of the power plant with existing engines (engine 8 and 9) and the new engine (engine
10) operating at rated capacity shall not exceed 57 dB(A) at the reference points. To achieve
this, the noise level created by the addition of DGU 10 operating at rated load needs to be
kept below a level of 53 dB(A).
80. Necessary measures shall therefore include raising the exhaust stack to a height of 45
m above ground level, and installing additional silencers to limit the maximum sound power
level at each chimney top to 89 dB(A).
81. After completion of DGU 10 (current project) noise measurements shall be performed at
maximum available load to demonstrate that the specified noise level will not be exceeded
even when all engines are running at full capacity.
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c).

Alarms and Indications

82. The Contractor shall propose as specified in Technical Specification and any
additionally required alarms and indications according to the designed equipment and to the
Employer’s General and Particular Requirements.

5.

Project Cost, Implementation Arrangement and Schedule

83. The total cost of the sub-project is estimated at about US$ 6 Million. The project will be
implementation over a time period of 14 months and it is scheduled to commence in first
quarter of 2016.
84. The sub-project will follow the institutional arrangement proposed for the POISED
Project. The government through its Ministry of Finance and Treasury (MoFT) will be the
executing agency (EA) of the Project and will oversee the project with the support of a Project
Management Unit (PMU). The Ministry of Environment and Energy (MEE) along with STELCO
(State Electric Company) will be the implementing agencies (IAs) for the sub-project. A Project
Implementation Units (PIU) has been established within STELCO to assist in preparing an
overall implementation plan, contract packing and annual budgets. This PIU is responsible for
overall intra-agency and intra-department coordination; bid management, project
management, plan implementation, monitoring and evaluation of project outputs and results. It
will provide project implementation support to Contractor. It will also be responsible for
organizing training programs for building institutional capacity of STELCO. A team comprising
solar energy specialist, field engineer, safeguards specialist, and financial expert has been
established as the Project Management Consultant (PMC) to support the EA and IAs. The
PMC will take over project implementation, and after start up will design and conduct
operations and maintenance (O&M), and capacity building of STELCO staff to guarantee for
at least five years the project sustainability. During project implementation a project steering
committee chaired by the MoFT will supervise the project implementation of the sub-project.
The sub-project will be implemented over a period of approximately 18 months from the date
of approval.
85. MEE, through the PMU, is responsible for the design and environmental assessment of
sub-project, and it will also be responsible for monitoring their environmental management
during installation and operation. MEE PMU staff expertise is complemented by a network of
qualified consultancies that are being utilized to assist in preparing the sub-project, including
sub-project feasibility studies, safeguard assessments, environmental management plans
(EMPs) and monitoring reports.

6.

Local Infrastructure Required

86. The local infrastructures required for the sub-project are the roads, wharf and the preexisting energy grid. The roads and wharf will be needed to transport necessary materials and
equipments during installations. It is estimated that maximum 10 trucks will be moving daily for
a maximum 30 days during peak installation time.
87. Male’ has a sea port and sub-project site is accessible by existing roads from the sea
port. Therefore project will not be required construction of any new access roads or wharfs.
The power generated will be supplied to the existing grid for further distribution.
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7.

Environmental Aspects of the Sub-project

88. This section briefly looks at the general environmental aspects of the project, which will
be discussed in detail in Section E. The salient environmental features of the proposed project
include:
• Zoning or location of the power plants, especially with respect to sensitive
environments
• Atmospheric emissions from the burning of fuel
• Heavy Fuel Oil
• Fuel management (supply, storage, treatment and handling)
• Disposal of waste fuel and washwater
• Discharge of cooling water
• Noise levels in the vicinity of the proposed project site
89. Location of Power Plants: Male’ has been reclaimed to its maximum and the
development of Male’ has not been appropriately planned that there is little or no zoning.
Under such circumstances, the existing location of the power plant (see figure 3) can be
regarded suitable in terms of predominant wind directions to avoid emissions over the city as
well as to reduce the impact on the resident population. Given the lack of space and time
constraints for the fourth power project in order to avoid temporary load shedding, the only
viable location for the proposed power plants is the existing power plant site. In terms of cost
effectiveness, the existing site has the required seawater intake and outlet facilities and there
is space for fuel storage.
90. Atmospheric emissions: The proposed generator set represent a considerable source
of exhaust emissions. The main sources of concern would be sulphur dioxide, nitrogen oxides
and particulate matter. Therefore, the proposed generator sets would be designed and
operated with due consideration to environmental as well as economic factors so as to avoid
unnecessary emissions which might affect the health of people living in Male’. These include
considerations for avoiding further power generation on Male and looking at alternatives and
best available pollution reduction technologies not entailing excessive costs.
91. Heavy Fuel Oil: The HFO system installed for HFO conversion of the diesel generator
sets Nos. 6 and 7 is already in operation. Initially heavy fuel was proposed to be used for the
generator sets Nos. 8 to 9, however, it was changed to LFO or IFO. Two new FO storage
tanks are installed under the fourth power extension project. Heavy Fuel Oil (HFO) is a
general term for any hydrocarbon liquid fuel, which needs heating to make it suitable for use
in boilers or combustion engines. Heavy fuels which have lower viscosity are often referred to
as Intermediate Fuel Oils (IFOs), e.g. IFO90, IFO180 o IFO380.
92. Where environmental aspects are a major concern and less experienced operation staff
are to operate the engines, the fuel viscosity should not exceed 180cSt (centistroke) at 50oC
and the sulphur content should be below 3.5%. With IFO180, the engine operation on HFO is
not much more demanding than on Diesel Oil (DO). In fact, STELCO has chosen IFO 180
because it is considerably cheaper than DO (OLP 2004). The quality of the heavy fuel being
used by STELCO has a viscosity at 50oC of 168.2 and sulphur content of 2.9% whereas the
sulphur content of DO used by STELCO presently is a maximum of 0.5%. It was reported in
the Power Extension Study that low sulphur IFO 180 having 1.5% or less is available in some
places but that State Trading Organisation (STO) supplying heavy fuel to STELCO had not
succeeded in finding sources of low sulphur IFO180 in the region.
93. Emissions of sulphur dioxide and nitrogen oxides will increase with the use of IFO180
adding to the existing burden of atmospheric pollution. The impacts of heavy fuel use are
discussed in Section E based on previous EIAs for the Third Power Project and that for the
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Conversion of Diesel Generating Sets Nos. 6 and 7 at Male Power Station to Operate on
IFO180 (Heavy Fuel Oil) and air quality measurements taken in different parts of Male. The
Power Extension Study has recommended considering installing a suitable NOx reduction
system, “which will be able to protect the environment without overstressing the electric
energy price to be paid by the end consumer” and also to “change over from IFO180 to DO
when the wind is blowing the exhaust gases over Male or otherwise to install a suitable
exhaust gas desulphurization plant” as the levels are expected to “exceed permitted SO2
concentrations” (OLP 2004).
94. Fuel management: Fuel management is an important environmental aspect, which
needs to be looked in detail especially with the introduction of heavy fuel. The ecological
impacts of heavy fuel in cause of an oil spill would be a major disaster to the fragile marine
ecosystem of the Maldives. There are environmental issues related to the supply (shipment),
unloading and handling of fuel. The project involves an FO unloading station close to the
swimming track of Male and stringent spill prevention measures are imperative. The Project
also involves the erection of storage tanks which has been proposed to have appropriate
bunding to contain any spill. These measures and potential impacts and mitigation options are
discussed in Section E.
95. Disposal of waste fuel and washwater: According to the Power Extension Study, the
oily water treatment system installed under the HFO conversion project will most likely be
sufficient to cope as well with the oily water/fuel oil sludge of the proposed engines. This
depends mainly on the quality of the fuel. In case of good quality fuel the amount of sludge to
be removed is very little. If the water content of the sludge is low enough, incineration would
be the easiest way to dispose the waste oil. STELCO has plans to install an OG200 model
waste incinerator operating on waste oil at STELCO power plant in Thilafushi. STELCO will
operate this incinerator. Furthermore, suitable containers to collect and transport waste oil
have been provided under the HFO conversion project.
96. The power plant is also equipped under the HFO Conversion Project with an IMO
approved oily water separator, which reliably achieves less than 10ppm oil content in the
water flowing off the power plant. The oil skimmed from the oil separator will be used for
incineration at Thilafushi.
97. Discharge of cooling water: Cooling water from the existing power plants are
discharge via sea outfalls behind the power station complex. There are four seawater pipes,
two of which belong to the old sea outfall system and two belonging to the new sea water pipe
system. These outfall pipes are interconnected. Of the two pipes in the new seawater outfall
pipe system, the western pipe is closed with blind flanges. The proposed engines can be
connected to this new pipe. The impacts of discharging cooling water into the marine
environment are negligible but have been considered in detail in Section E.
98. Noise: The noise standards enforced by the USEPA for residential areas are the
maximum level of 65 dB(A) during day time and 55 dB(A) during night time, slightly lower than
the corresponding German standards of 55 dB(A) and 40 dB(A). The USEPA standards were
adopted in evaluating the noise problem of the Project as was the case in the Third and
Fourth Power Projects. In fact, noise levels below 55 dB(A) would not be feasible to be
achieved with the existing power plant at reasonable cost. The existing power plant was
specified and approved with 60dB(A) at Kalaafaanu School excluding road traffic or other
noise sources. Even with improvements of the noise reduction walls of the existing power
plant it will be difficult to achieve the actually specified noise levels of 58 dB(A) at the north
boundary of the Children’s Park in front of Kalaafaanu School. However, it may be possible to
achieve 55 dB(A) at 60m distance north of the power plant for the new power house only. It is
possible that during day time the road traffic is by far noisier than the power plant as a result
of which noise from the power plant may not be a cause for concern by neighbours, especially

28

Kalaafaanu School. Noise levels specific to the power plant as well as other sources has been
further assessed based on existing noise levels and noise pollution concerns.
99. The actual noise levels at the powerhouse boundary, in the park, the school and the
neighbouring houses have been measured under fourth power project. Based on these and
past data, noise level predictions for the proposed power plants were made. Noise attenuation
measures including those proposed in the Power Extension Study are discussed in Section E.

8.

Features Essential to the Sub-project

100. Environmental: The essential environmental features are: i). Continuous low cost
environmental improvements of the power station, ii) Sulphur dioxide and nitrogen dioxide
emission reduction measures considered, iii) Desulphurisation will be important, iv) Noise
level should not exceed 55 dB(A) at a distance of 60m from the power station, v) Noise
reduction measures shall be implemented, vi) Environmental monitoring and auditing shall be
carried out by the Proponent, vii) Air pollution monitoring may also be carried out by the
Ministry of Environment and all sources accounted for, viii) Dependence on heavy fuels must
be minimized as much as possible. Heavy fuels shall be considered the last option. Other
alternatives and energy conservation must be given special emphasis, especially by the
relevant government agencies.
101. Technical: This sub-project will include the installation of 8 MW diesel generator and
other relevant accessories in STELCO’s existing area to meet the current electricity demand
of Male. This generator will be designed and installed to operate using light fuel oils up to IFO
180. The new generator will also be equipped with exhaust gas boiler to provide the steam
required for the existing desalination plant and to heat all the FO tanks and pipes to reduce
the parasitic electric load of the powerhouse.
102. All technical alternatives including alternative sources of energy such as combined solar
power must be considered for future expansion. It is important to note that STELCO has been
reviewing these options from time to time.
103. Socio-Economic: Socio-economic features include i) Employment and incomegeneration benefits to local population, ii) Minimizing health impacts due to airborne
emissions, iii) Protection and preservation of the Maldives’ environment in general, and iv)
Reducing any impacts on tourism and fisheries due to an oil spill by oil spill prevention and
contingency planning and management.
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D.

DESCRIPTION OF THE ENVIRONMENT

104. The proposed sub-project will be carried out within the STELCO site in Male. Male
would undoubtedly be the island with the biggest of environmental problems (as listed below)
in Maldives both in terms of amount and magnitude. The increase in population is the case of
the growth of resource use and degradation, expansion and intensification of land use and
exploitation of marginal lands. Some of the more pressing environmental problems of Male
are:

•

Depletion of the freshwater aquifer due to over extraction

•

Increased levels of local air pollution resulting from the increasing number of road
vehicles and construction activity

•

Waste disposal and management is becoming more and more challenging due to the
increase in waste generated. On average 312,075 metric tons of waste (Ministry of
Tourism, 2015) is generated in Maldives and transported to Thilafushi each year.

•

Noise pollution from the increasing number of vehicles, construction and other
activities such as power generation

•

Pollution of the nearby marine waters from disposal of raw sewage, oil from berthed
vessels in the harbours and port.

105. Lack of space and congestion in Male’ is one of the main reasons for these effects.

Figure 4: Male’ and nearby islands, Hulhulé and Villingilli and Hulhumlale
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1.

Physical Resources

1.1. Physiography, Land use and Demography
106. Maldives is a country of South Asia, situated in the Indian Ocean, south-southwest of
India. Geographically it lies between a latitude of 07°06'30" north to 00°41'48" south and
between longitude of 72°32'30" east to 73°45'54" east, west side of India and Sri Lanka. In
total there are assumed to be 11962 islands and islets with a combined land area estimated to
be in the region of 300 sq.km. The Islands are of extremely low elevation with average 1.8 m
above mean sea level.
107. The Maldivian archipelago comprises a 860 km long, north-south orientated, chain of
atolls forming a single chain that opens in the centre to form a double-chain of up to 130 km in
width. In all, there are 23 atolls and 3 solitary islands that comprise this isolated nation. Strictly
speaking, in oceanographic terms, the Maldives actually comprises 16 atolls, 5 oceanic faros
and 4 oceanic platform reefs. The atolls found here are among the largest found on earth: with
Thiladhunmathee-Miladhunmadulu (3,680 km²) and Huvadhoo (3,200 km²) being the worlds
largest and second largest, respectively. They are only eclipsed in overall size by sunken atoll
formations such as the 13,000 km², and largely submerged, Great Chagos Bank.
108. The islands, reefs and lagoons cover an area of around 21,000 km², with some 4,500
km² of reefs. Of these reefs, 538 are rim and oceanic reefs, covering 3,700 km² and 1,500 are
patch reefs occurring within the lagoons, covering 791.92 km². Islands are, on average, very
small — the vast majority being less the 0.5 km² in area. The largest islands include: Gan
(5.166 km²) on Hadhdhunmathee atoll, Hithadhoo (4.673 km²) on Addu City, Fuvahulah (4.2
km²), Isdhoo (2.937 km²) on Hadhdhunmathee atoll, Kaashidhoo (2.765 km²), Gan on Addu
atoll (2.649 km²), Gan on Huvadhoo atoll (2.636 km²), Hanimaadhoo (2.595 km²) on
Thiladhunmathee-Miladhunmadulu atoll, Baarah (2.488 km²) on ThiladhunmatheeMiladhunmadulu atoll and Filladhoo (2.256 km²) also on Thiladhunmathee-Miladhunmadulu
atoll.
109. The interventions proposed under this sub-project are located on Male, the capital city of
Maldives. Its geographic values are Latitude 4º10,06’ to 4º10,51’ North and Longitude
73º30,01’ to 73º31,09’ East. It has a population of over 153,379 people (draft Census 2014).
The total surface area of the city is 5.8 km2. The island has an oval shape 1.7 km in length
and 1.0 km in width. It is one of the most densely populated cities of the world. The city is
geographically located at the southern edge of North Male Atoll (Kaafu Atoll). Administratively,
the city consists of a central island, an airport island, and two other remote suburbs of the
Male’, Hulhumale’ and Villingili.
110. Land Use: The land near the site is used for residential purposes as well as having a
few government buildings and recreational facilities. Figure 5 show the location of these
infrastructures. Below are some of the significant infrastructures:

2

•

Children’s Park: located just north of the site, it is frequently visited by children and
families, especially in the evenings during the weekends.

•

Kalaafaanu School: One of the main primary schools in Male, Kalaafaanu school is
just beyond the Children’s Park about 75 m from the site.

•

Dharubaaruge: A multi-storied building (an extension of Dharubaaruge, the
government conference center) is situated adjacent to the eastern boundary of the
site.

•

Recreational Areas: Behind Dharubaaruge is a municipal park land for recreational
use. The public road adjacent to the southern boundary is along the coastline of the

It varies from document to document. In some documents it is mentioned as 1192 islands.
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Male. The park and road are frequently used for jogging, walking and exercising. The
lagoon just beyond the road is used as public swimming area as well as by the
swimming association of Maldives. The only swimming track in Male is located in the
lagoon area near the fuel pumping station.

Figure 5: Map showing STELCO power generation site and nearby infrastructure

1.2

Meteorology and Climate

111. The climate of Maldives is tropical and monsoonal. Two seasons dominate Maldives'
weather: the dry season (December to April) associated with the northeast monsoon and the
rainy season (May to October) brought by the summer southwest monsoon. The southwest
monsoon sees the arrival of heavy rain and sometimes very windy weather, while the
northeast monsoon is dry and calm. Rainfall is at it highest in the south, where 1,924 mm may
fall; the north is slightly drier with an annual rainfall of 1,786 mm. The annual rainfall averages
1,800 millimeters (100 in) in the north and 2,200 millimeters (150 in) in the south.
112. The location of the Maldives near the equator and surrounded by sea means that there
is very little temperature variation throughout the year. The temperature of Maldives ranges
between 24 and 33°C (75.2 and 91.4 °F) throughout the year. Annual average daily
maximums of 30.4°C and average daily minimums of 25.9°C are typical. Although the
humidity is relatively high, the constant sea breezes help to keep the air moving.
113. Male’ has a warm and tropical climate and the weather is determined by two monsoons;
the northeast monsoon and the southwest monsoon. The northeast monsoon is the drier
period and is from January to May and the wet southwest monsoon lasts from May to
November.

Table 5: Records from Hulhulé Meteorological Station
Parameter
Mean Annual Temperature
Average Humidity
Average wind speeds

Value
280C
80%
7-12 knots
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114. The wind pattern (Figure 6) is dominated by winds from the west and northwest and
winds from the north east (NE) and east-northeast (ENE). There are slightly stronger winds
during the southwest monsoon. Wind speeds of up to 50-60 knots have also been recorded at
the Hulhulé Meteorological Centre.

Figure 6: Percentage of Wind Direction for Hulhulé (1980-1999)
115. Prevailing Winds Near Site: Due to the directions of predominant wind Male is most of
the year not affected by the exhaust emissions from the power station. But with the
conversion to use of HFO for part of the power generation, the emissions during the exposure
time has increased. The prevailing wind directions and existing land use indicates that the
areas of immediate concern regarding noise and emissions from the powerhouse are the area
to the north and the east of the powerhouse, including the primary school and the residential
area.
116. The Maldives is outside the main area of tropical cyclones and therefore gales are
uncommon and cyclones are very rare. However, during the southwest monsoon season
strong winds and storms may hit the archipelago and can cause severe damage. On average,
it is reported that thunderstorms hit the Maldives on 23 days per year and strong winds on 12
days per year. In May 1991 tidal waves, created by violent monsoon winds, caused damage
to thousands of houses, jetties and piers and flooded arable land with seawater.
117. A climate risk profile for Maldives3 indicates that the main impacts of climate change are
expected to be high sea levels, extreme winds, and extreme high air and water temperatures.
Best estimates of long-term, systematic changes in the average climate for Maldives indicate
that sea level is likely to have increased by 36 centimeters and the frequency of severe short
sea level rise resulting from storm surge (2.2 meters above mean sea level) will increase from
a one in 580-year event to a one in 5-year event by 2050. The project will provide DG set with
resilience to climate change through compact and preassembled systems resistant to marine
environment.

3

Climate Risk Profile of Maldives prepared by MEE, 2006, and Disaster Risk Profile of Maldives prepared by
UNDP, 2006
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1.3

Air and Noise Quality

118. Air Quality: In the Maldives, air quality is generally good with few sources of air
pollution in the islands although Male’ has several air pollution concerns due to open burning
of waste at Thilafushi, congestion, ever-increasing construction works and high number of
vehicles and vehicular movements.
119. Maldives EPA has established a few Air Quality Monitoring Stations in the capital, Male,
in December 2012, which measures PM10 and the results published on www.epa.gov.mv.
According to EPA, only one sample has been tested during the initial phase and further tests
could not be done due to financial constraints since samples have to be sent to foreign
laboratory. The 5-day average for 10 to 15 Dec 2011 was 20 μg/m3 (24-hourly interval), which
is well within acceptable international standards.
120. STELCO has carried out an Air Quality Assessment in the vicinity of the power plant in
April 2015. Also as part of EIA for Fifth Power Development Project of STECO, an air quality
monitoring has performed in powerhouse campus. Results are presented in Table 6. It can be
seen from the table that concentration of particulate matter is higher then the permissible
limits. Also average SO2 emission is found in the range of 250-300 μg/m3. This is mainly due to
the operation of the existing diesel generators.

Table 6: Air Quality Tests Carried Out in and Around Male Power House (2015)
Location
Parameter in
μg/m3

At entrance of
Kalaafanu
School4

Near STELCO
Gate4

Within Power
House Campus5

WHO
Guidelines

PM10 (μg/m3)

0

0

185.0

50 (24-hourly)

(μg/m3)

25 (24-hourly)

PM2.5

0

0

0.0

SO2

(μg/m3)

259.0

258.4

294.0

NO2

(μg/m3)

0

8.27

2.5

20 (24-hourly)

CO

(μg/m3)

0

0

0

2000 (8 hrs)

121. The air quality results from the air quality measurements undertaken at the project site
are given in the tables above. The two sets of results vary due to testing method and climatic
differences. However, the results indicate that the air quality is within acceptable limits.
However, air quality is affected by wind and various other climatic factors, which needs to be
taken into in order to understand the exact nature of the air quality problems. Detailed air
quality measurements, especially long-term indoor air quality monitoring of congested living
spaces, including measurements of particulate matter, carbon monoxide, hydrogen sulfides
and formaldehydes may be useful to understand air quality concerns in detail.
122. Visible air pollution can be seen to vary across the Maldives with poor visibility in the
north and good visibility in the south below the equator, especially during the northeast
monsoon. It was observed during the northeast monsoon that the skyline of the north of
Maldives is grey with low visibility of nearby islands whereas the skyline of the southern atolls
is blue with good visibility. This is a result of the Indo-Chinese pollution spreading over the
Maldives with the onset of the northeast monsoon. However, there are no existing studies to
quantify this observation.
123. Exhaust Emission at STELCO Plant: Due to predominant wind directions, Male is not
affected by the exhaust emissions from the power station most of the year. But with the use of
4
5

Air Quality Monitoring Conducted by Sandcay in 2015 for EIA of Fifth Power Development Project for STELCO.
Rapid Air Quality Assessment in vicinity of Male power plant carried out by Sandcay (April 2015) for STELCO.
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HFO for part of the power generation, the emissions during the exposure time have increased.
The prevailing wind directions and existing land use indicates that the areas of immediate
concern regarding noise and emissions from the powerhouse are the area to the north and
the east of the powerhouse, including the primary school and the residential area. Recently,
there had been an incident at Kalaafaanu School in which some school students were
reported having fainted from “smell of oil” inside the school. The school was closed following
the incident as it was considered a serious health hazard. The incident was covered in the
local news.
124. Following the incident STELCO has performed rapid air quality assessment within and
vicinity of the school. The assessment was carried out through Sandcay in April 2015. The
samples were taken for five (05) pollutants (Sulfur Dioxide, Nitric Oxide, Nitrogen Dioxide,
Ozone and Hydrogen Sulfide) at five (05) locations over two (02) days monitoring using
WolfSense Air Quality Meter. Table 6 provides the data of the air quality monitoring.
125. Based on the findings and site inspections, it was believed that the incident was most
likely caused by a worst-case scenario coupled with possible other activities such as
excavation of derelict land surrounding the powerhouse. It is known that there had been
possible oil leaks in the ground of the area in the past; hence the ground can be considered to
be polluted with diesel fuel. As such there is a possibility of low air quality associated with
such extreme conditions under the following possible circumstances;

•

Extremely low wind with the exhaust gases moving towards Kalaafaanu School

•

Time of peak load (usually during noon)

•

Heat of the day under extreme temperatures during the northeast monsoon

•

Excavation of derelict land in the vicinity.

126. Noise Levels: Background noise at the project location is quite high with noise levels
varying between 50-80dB(A) during day time with average levels at 63dB(A). Night time levels
are expected to be slightly lower but average levels about 58dB(A) can be expected. At these
levels, speech will have to be higher and speech interference may occur at times.
127. Existing noise levels are given in Table 7.

Table 7: Background noise levels in Male, Oct/Nov 2015
Location

1.4

Noise Level in dB(A)
Night Time

Day Time

Southside STELCO close to gensets

68

68

North side STELCO close to gensets

69

70

Kalaafaanu School entrance

61

66

Sultan Park/ Kalhuvakaru Mosque

45

56

Noise and Vibrations from New DG Sets

128. Ambient Noise: In order to assess compliance of the new diesel generators noise and
vibration limits stated in the project’s technical specifications, STELCO has performed
(through Ramboll, Denmark) noise and vibration measurements of new (Unit 8 and 9) and
existing (unit 1-7) diesel generator power plant in Male. The study was conducted in
September 2012 and measurements included i) ambient noise measurement at three receptor
locations around power plant, ii) internal (indoor) noise measurements in new generator
building, and iii) vibration levels in the new generator building. Figure 7 below show the
receptor points where and measurement has been performed.
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Figure 7: Noise Level Measurements Points (Receptor Locations)

129. The maximum specified (as per technical specifications) noise limits and measured
maximum existing noise levels for the operation of units 1 to 7 are presented in Table 8 below.

Table 8: Noise Levels from Operation of DG Units 1 to 7
Point 1: Kalaafaanu
School, North of
Powerhouse

Point 2:
STELCO HO,
South Roof

Point 3: Residential
Area, West of
Powerhouse

Specified Maximum Limits as per
Technical Specifications

52

56

52

Measured Values when Units 1 to
7 are operating

65

66

59

130. Noise measurements were also performed at the reference points with the existing and
new DG units 8 and 9 operating (the existing DG units 1 to 7 were not operating). The
measured levels are corrected by mathematically adding the noise level contribution of the
planned DG unit 10, resulting in the noise level contributions from the new DG units 8 to 10
only. The maximum specified (as per technical specifications) noise limits and measured
maximum existing noise levels for the operation of units 8 to 10 are presented in Table 9.
Once unit 8-10 are operational, STELCO has plans to keep small units as stand by units.

Table 9: Noise Levels in dB(A) from the Operation of DG Units 8 to 10

Parameter

Point 1: Kalaafaanu
School, North of
Powerhouse

Point 2:
STELCO HO,
South Roof

Point 3: Residential
Area, West of
Powerhouse

Specified Maximum Limits as per
Technical Specifications

52

58

52

Measured Values when Units 8

56

67 **

60 **
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Parameter

Point 1: Kalaafaanu
School, North of
Powerhouse

Point 2:
STELCO HO,
South Roof

Point 3: Residential
Area, West of
Powerhouse

57

58 **

61 **

and 8 are operating *
Adjusted Values when Units 8 to
10 are operating *

* Measurement levels not corrected from background noise, however the power station was clearly the
dominant noise source in all the measurements
** The dominant source was the DG Unit 8 exhaust silencer casing rattling noise.

131. The dominant noise source during the noise measurements from DGU 8 – 9 was a
rattling noise from inside the exhaust silencer/pipe casing of DGU 8. Elimination of the rattling
noise in DGU 8’s exhaust silencer/pipe will reduce the overall noise levels at the references
points. Based on frequency analysis of the measured levels at the reference points, at the
rattling noise and all major noise sources, the potential overall reduction at the reference
points without the rattling noise was calculated. The calculation results indicate that, without
the rattling noise and correcting for background noise levels, the noise levels, within
measurement uncertainty, could meet the noise limits at the reference points. STECLO
confirmed that rattling of silencers/pipe will be fixed to control the noise emitting by rattling.
132. Internal (Indoor) Noise Levels: The indoor noise measurements have been performed
at several points (rooms) inside new powerhouse. The specified maximum acceptable limits
are 50 dB(A) for offices and similar rooms, and 65 dB(A) for electrical rooms, changing rooms
in the electrical annexes. Table 10 present the measures indoor noise levels from operation of
DG Units 8 and 9.

Table 10: Indoor Noise Levels in dB(A) from the Operation of DG Units 8 and 9
Measurement Location

With Ventilation

Without
Ventilation

Maximum allowable
noise level

Local Control Room

55

52* 50**

50

Staff Room

51***

50***

50

Meeting Room

51***

50***

50

Changing Room / Amenity Area

59

NA

65

Electrical room,+A3 MV Switch gear
room

69

57

65

Electrical room, LV Switch gear room

72

68****

65

Workshop

67

NA

NA

Laboratory and Chemical store

53

NA

NA

Battery room

60

NA

65

* Ventilation fans on control panels turned off (except for 1)
** Room air-conditioning off and ventilation on control panels off (except for 1)
*** Noise from DG 1-7 contributing to noise levels. Windows not sealed tight.
**** Noise from AC/DC charger cabinet fans.

133. Based on detailed noise source measurements, have effective noise reduction
possibilities identified where the limits are exceeded:
134. Local Control Room: Controlling the noise from the ventilation fans on the control panels
will reduce the noise levels in the Local Control Room to meet the limits.
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135. Staff and Meeting Rooms: Proper airtight sealing of the window frames would reduce
the noise from DGUs 1 -7 in the Staff Room and Meeting Room to meet the noise limits.
136. Electrical Rooms: Noise reduction from the room ventilation and the AC/DC charger
cabinet fans by approximately 8 dB(A) will reduce the noise levels to meet the limits in the
Electrical rooms. However, if is able to turn off the ventilation fans in the AC/DC Charger
cabinets (which MAN B&W said they could), then the noise from the room ventilation will only
need to be reduced 4-5 dB(A) to meet the limit, which is the same amount of noise reduction
needed for the MV Switch Gear room.

•

The noise generated by high airflow (> 10m/s) turbulence somewhere in the duct work:
Where this noise generated turbulence is created is not known.

•

Noise reduction of 4 – 5 dBA can be achieved by reducing the airflow/fan speed.

•

Alternatively, because the LV and MV Switch gear rooms have only acoustically hard
surfaces (concrete) and thus long reverberation time, installing an acoustic absorbent
ceiling or acoustic absorbent baffles in the MV and LV Switch gear room will reduce
the noise levels by 4-6 dBA.

137. Vibrations Levels: Vibration levels were measures at powerhouse building when DG
units 8 and 9 are operations. The measurements were taken at both i.e. floor level and
building structure level. Vibrations were measures in terms of vibration velocity level (mm/s,
rms) and frequency (Hz.).
138. The results shows that the measured vibration levels on the floor throughout the new
powerhouse building are below ISO (ISO 2631-1, 1997) guideline limits for people in buildings
for workshops and offices. The measured vibration levels on the steel building structure of
new powerhouse building are well below general guideline limits for steel structures.

1.5

Water Resources and Quality

139. There are no rivers or streams in any of the islands of Maldives, and only a few
wetlands or freshwater lakes locally know as Kulhi exists in few islands. The country’s
freshwater resources exist as groundwater in basal aquifers, generally unconfined in nature
and extending below sea level in the form of a thin fresh water lens. They are vulnerable to
saline intrusion owing to the freshwater-seawater interaction and need to be carefully
managed to avoid over-exploitation.
140. The groundwater of Male is depleted from over extraction and it is also severely
polluted. Groundwater in Male cannot be recommended for any domestic use. Consequently,
the city water supply depends on reverse osmotic desalination. Rainwater collection, however,
is also widely practiced by individual households.

1.6

Natural Hazards

141. Typical of the islands of Maldives, Male has a low elevation with the highest elevation
being around 1.57 m above mean sea level. The most eminent threat would be from high
wave incidences. This vulnerability was demonstrated by the tsunami event of 26th December
2004. Male is protected by an engineered shoreline protection structure designed for a wave
with a wave height of 2m.
142. As the proposed sub-project site is situated very close to the shoreline, it would be very
vulnerable to natural hazards such as tidal waves or other high wave events such as
tsunamis. The engineered sea wall around Male and the site area, so far has proven ass an
effective defense mechanism to such natural hazards.
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143. With the amounts of fuel handling in the power generation site, there is danger of fire
hazards, oil spills and other occupational hazards. It is important to have prior drills and
procedures for such accidents. This includes spill prevention and clean-up procedures.

2.

Marine Environment

144. The shoreline of Male has been enormously modified over the years. The lagoon and
reef flat of Male has been reclaimed and land has been extended almost up to the reef.
Reclamation, shoreline modification and disposal of raw sewage into the marine waters have
greatly impacted the marine life in the Male lagoon area.
145. The lagoon area near the STELCO power generation site is mainly dredged areas and
there is no natural reef existing in this area. The lagoon area is widely used by the public for
swimming. Fuel unloading is carried out in the vicinity of the lagoon area. Cooling water intake
and water outlets are also located in the lagoon area.

3.

Socio-economic Environment

3.1

Demography

146. In the Maldives, where only less than 1 percent of the total area is land suitable for
human habitation, population growth has far serious consequences than many other
countries. Population of Maldives grows about 1.76 percent per annum and had alarmingly
increased inward migration to the capital city for better livelihood causing major environmental
implications. The Maldives population reached 319,740 by 2010 in which 56 percent is
comprised of children and youth. One third of the population lives in the capital, Male, which
has an area of less than 2 km2. The rest of the population is scattered over approximately 193
islands. The average population size of these islands is 900 and the average household size
is 6.5. Maldives has a relatively young population with almost 41 present under 15 years of
age and around 3 percent over 65 years of age. With regard to human development trends,
the country ranks high among the Asia-Pacific countries.
147. The population of Male has increased at an alarming rate in the past 10 years. The
population of Male stood at 45,874 in 1985 and since then has increased every five year
almost by 10,000. The current population of Male as of 2014 census is 153,379. This however
does not include the floating population from atolls.

3.2

Economic Development

148. The economy of Maldives is largely based on fishing and tourism; both sectors are
fragile and vulnerable to external factors as well as natural disasters. Maldives’ economic
base is extremely narrow and dominated by tourism accounting over 27 percent of GDP in the
recent years. Following the tourism sector, fisheries, agriculture, construction and commerce
play a significant role in the Maldivian economy by contributing 5-10 percent of the GDP each.
The Asian tsunami of 2004 severely affected the Maldivian economy, causing major
destruction of infrastructure and assets, especially those in the tourism and fisheries sector.’
149. In 2009, due to the global crisis, GDP growth was reduced more than the expected of
1.3 percent. This was mainly due to the turbulence in the tourism sector, which reduced its
growth rate to 0.5 percent. In addition, the construction sector growth rates decreased to 24.2
percent in 2009 from earlier high ranging from 20 percent. Similarly, the transport and
communication and government administration experienced a decline in real growth rates in
2009, compared to earlier years, growing in real terms only by 1.1 and 12.5 percent
respectively. However, the latest GDP estimates show that GDP in Maldives expanded 8.50
percent in 2014 from the previous year. The annual Growth Rate in Maldives, reported by the

39

Maldives Monetary Authority, averaged 7.69 percent from 1997 until 2014, reaching an all
time high of 19.59 percent in 2006 and a record low of -8.68 percent in 2005. The real GDP
growth is mainly due to stronger than expected performance of the tourism sector.
150. During the consultation it is reported that about 15-20% of monthly income goes to the
electricity consumption. Life in Maldivian Islands revolves around strong values of family, and
has a well developed historic and contemporary national identity.

3.3

Historical and Cultural Values

151. The proposed sub-project site and the surrounding areas are mix of educational,
commercial and residential. There are no important historical or cultural sites in and around
the sub-project site.
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E.

ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

1.

Construction and Installation Stage Impacts and Mitigation Measures

152. Since civil works for the proposed 8 MW sub-project has already been completed, the
impacts associated with construction activities are very minor and mostly related to movement
of vehicles for transportation of equipments and materials. Minor short terms impacts related
to occupational health and safety are anticipated during installation activities. Machinery
operation and occupational hazards can be managed and controlled by following EHS
guidelines stipulated in EHS Manual of STELCO and by following World Bank EHS Guidelines
for Thermal Power Plants.
153. As the project components are minor and will be completed within a short period, most
of the impacts on the environment are minor to negligible. Although the impacts would be
considered minor negative, these impacts are discussed within the following subheadings.

1.1

Waste Material

154. The only waste materials that will be generated during construction phase of the project
are small amounts of construction waste such as leftover pipes, packaging materials, paint
and similar material.
155. The waste material will be recycled and reused to the extent possible. The rest of the
material can be stored and disposed off on designated sites.

1.2

Operation of equipment and tools

156. The impacts on ambient noise levels are expected during the project installation phase,
due to the operation of equipment and electric tools. Noise levels in the immediate proximity
of most work sites are expected to be slightly higher during installation. However, the duration
of this exposure will usually be relatively brief. This exposure represents temporary, localized,
minor adverse residual effect of low significance for affected receptors. Noise levels
associated with the operation of construction equipment will be minor or negligible as
installation works will be confined in relatively small area and the works will be undertaken
within existing power plant compound.

1.3

Impacts on Utilities

157. No adverse impact on utilities is envisaged. The utilities in Male have been designed to
cater for such projects with adequate capacity of electrical services. Due care has to be taken
during the planning and design of the sub-project components to minimize any impacts on
existing utilities including damage to any utility cables, etc. within or outside the work site.

1.4

Socio-Economic Environment

158. There are a few minor negative socio-economic impacts of little or no significance during
the installation phase. There will be little or no disturbance to vehicular and pedestrian
movements during loading and unloading of materials to site. At present, vehicular movement
in the sub-project is quite less. Noise from equipment and machineries, which has been
discussed earlier, poses no potential concerns.
159. There is also the impact due to cultural differences with foreign labour force, which is not
a cause for concern due to the small labour requirement for the sub-project as well as the fact
that the community is already socially integrated and generally tolerant of people from other
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cultures. Male, hosts the largest number of foreign labour force. Therefore, this impact is
considered negligible.
160. It is also believed that there will be several opportunities for locals including direct or
indirect employment and provision of goods and services during installation. This is
considered as an important positive impact of the sub-project.

1.5

Health and Safety

161. There are no major health or safety hazards that may be a cause for concern during the
installation phase. Measures to be followed will include following EHS Procedures, contract
provisions specifying minimum requirements for workers facilities, providing protection gears,
contractor to prepare and implement a health and safety plan including safety manual, and
contractor to arrange for health and safety training sessions.

2.

Operation Stage Impacts and Mitigation Measures

162. The environmental impacts of the operational stage are related to gaseous emissions
and resulting impact on air quality; noise pollution; environmental pollution that may arise from
the transport and storage of fuel; disposal of oil sludge, oily water, waste lube oil and cooling
waters. These operational impacts are discussed in detail under the following subheadings.

2.1.

Gaseous Emissions and Impacts on Air Quality

163. The nearest islands from Male’ are located less than 2.8km from Male. The exhaust
gases will be sufficiently diluted by the time it reaches the close by islands. Therefore, any
significant impact would be on Male when the wind is blowing from East over South to South
West which is 13% of the Year (Power Extension Study, STELCO). Although the additional
generator is proposed to be run on IFO, the emission of PM would cause impact to the nearby
residents and facilities, when the exhaust plume is blowing towards Male.
164. Particulate Matter (PM), NOx and Sulphur dioxide (SO2) were considered in assessing
impacts of the power plant on ambient air quality. PM with size smaller than 10 microns
(PM10) are of primary concern as they are suspected to contain carcinogenic compounds
including benzene, formaldehyde, 1-3 butadiene and ethylene bromide. SO2 is known to
aggravate respiratory illnesses and can cause damage to property. The sulphur content of
Marine Diesel Oil (MDO) used is a maximum of 0.5% while that of HFO is less than 3.5%.
NOx emissions are also considered problematic as they are the main causes of high ozone
concentration at ground level in densely populated areas and they might also incite excessive
growth of algae in the nearby sea. Also the cumulative impacts on air and noise quality due to
additional of proposed 8 MW diesel unit are expected. However with phasing out of ageing
small DG units these impacts are expected to be significant.
165. Due to the increase in power generation capacity, gaseous emissions will increase. SO 2
carbon monoxide emissions would depend on the type of fuel while the amount of NOx will
increase irrelevant of fuel type due to an increase in the generation capacity. It is for this
reason that LFO is proposed for the proposed powerhouse.

2.2

Health and Environmental Impacts of LFO

166. Low sulphur fuels (including IFO or LFO) improve air quality in two distinct ways. First,
there is a linear relationship between sulphur levels in fuels and SO2 emissions. When
sulphur levels in fuels are reduced by 90%, it can be crudely estimated that emissions of SO 2
will be reduced by about 90%. While SO2 is a gas that has been directly associated with
respiratory illnesses in a number of studies, it is also the precursor of sulphates, which have
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been clearly and consistently associated with respiratory and cardiovascular illnesses in a
large number of studies. Sulphates are also a significant component of PM10 and PM2.5.
167. Secondly, ultra-low sulphur fuels are “enablers” that: 1) allow greater reductions in
emissions of PM, HC, VOCs and NOx with existing emission control devices such as oxidation
catalysts; and 2) are required for the use of advanced emission control devices such as diesel
particulate filters (DPF) and NOx absorbers (Env Can, 2001; Panel, 1997).

2.2

Noise Pollution

168. The present level of noise emissions from the power generation site seems acceptable
to neighbouring residential and other areas. However, there have been complaints from
Kalaafaanu School during the initial planning stages. Discussions with Kalaafaanu School
recently as well as houses in the vicinity indicated that noise from the powerhouse is a cause
for concern. It is a sad fact that the existing powerhouse of Male is close to not only
institutional areas such as a school and convention center and congested residential area, it is
also surrounded by recreational areas. Therefore, noise is a cause for concern.
169. The addition of the new generator will increase the noise levels considerably and a
significant level of noise reduction has to be done for these generator sets.

2.3

Transport and Storage of Fuel

170. Due to the increase in electricity consumption, the fuel usage for generation will also
increase proportionately. It is proposed to continue to use IFO for the new 8 MW generator.
IFO is delivered to the storage tanks via a pipe trench, from a fuel pumping station on the
southern side of the power plant. The fuel is pumped from oil barges. Handling of fuel poses
the risk of an oil spillage causing impact on the groundwater as well as the marine
environment. It should be noted that the southern side of the STELCO plant is used by the
public for recreational purposes such as swimming and jogging.

2.4

Disposal of Sludge Oil and Oily Water

171. The water drained from fuel and separator sludge tanks is always contaminated by a
small amount of oil. According to all international regulations oily water should not be
disposed into the sea or public sewer system. Water with an oil content of less than 10ppm
may be introduced into all public rivers, lakes and open sea according to all internationally
recognized environmental standards. As the power plant is equipped with an oily water
separator which reliably achieves less than 10 ppm oil, this would not pose a significant
impact.

2.5

Disposal of Waste Lube Oil

172. During normal daily operation the amounts of waste lube oil are negligible. Leaking oil
from engines is collected and in the majority of cases led into the leak oil tanks. This leak oil is
collected together with sludge from lube oil separators and will be transported to Thilafushi.

2.6

Intake Options and Discharging of Cooling Water

173. The present cooling water system contains two seawater intake pipes installed on two
different routes from the seawater pump house to the reef edge. Two outfall pipes are
installed parallel to the intake pipes. The suction strainer at the suction end of the older and
newer intake pipes are at 24 m and 12 m depth respectively. The present intake and outfall
pipes will be sufficient for the proposed extension. Therefore, there is no need to set up
additional pipes. As the disposal location of cooling water system is devoid of marine life and
it is already dredged location, the disposal of effluent from cooling water system is considered
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to be minor negative in nature and does not constitute a cause of concern. The temperature of
the discharge water from cooling system has to be limited within 3°C above ambient at 35°C
which is within World Bank guidelines.
2.7

Impacts from Waste Heat Recovery Boiler

174. Waste heat recovery boilers will produce some acidic wastewater from boiler cleaning
which will be collected in a neutralization tank. Emissions of Particulate Matter are reduced by
the heat recovery boilers only in an indirect way6 since they can reduce the overall fuel
consumption.

2.8

Hazards

175. The major hazards associated with the project are accidental spillage of fuel during fuel
transfer or pumping and the risk of a fire hazard and other occupational hazards. In fuel
transfer and pumping the State Trading Organization’s oil spill contingency plans are used.
There has been some incidences in the past when oil leaks in the STELCO powerhouse area
surrounding the fuel delivery line has been seen and STELCO had to bear compensation.
Therefore, it is important that such hazards are minimized and fuel leaks are detected based
on regular statistics and monitoring.
176. It is to be noted that STELCO conducts regular fire drills for its staff. This practice is
expected to continue and would be further improved with better health and safety
management at site.

3.

Cumulative Impacts

177. The sub-project’s contribution to cumulative biophysical and socio-economic impacts
that are occurring from the range of activities and developments in a defined geographic area
will be insignificant due to the small scale of sub-projects.

4.

Summary of Environmental Impacts

178. The summary of potential impacts from the proposed 8 MW Diesel Generation Facility in
Male are presented in Table 11.

Table 11: Summary of Adverse Environmental Impacts from 8 MW Generation Facility
at Male
Activity and Impact

Installation of Diesel Generator and
Associated Facilities

Operation of proposed engine

Component /
Parameter Affected
Air and Noise

Impact
Potential
Moderate

Short-term

Water Resources

Minimum

Short-term

Landuse

Minimum

Long-term

Health and Safety

Moderate

Short-term

Major

Long-term

Air and Noise

Duration

6

Boiler load can also affect filterable particulate emissions in units firing low-grade oil. At low load (50 percent of
maximum rating) conditions, particulate emissions from utility boilers may be lowered by 30 to 40 percent and by
as much as 60 percent from small industrial and commercial units. However, no significant particulate emission
reductions have been noted at low loads from boilers firing any of the lighter grades. At very low load conditions
(approximately 30 percent of maximum rating), proper combustion conditions may be difficult to maintain and
particulate emissions may increase significantly. Therefore this is only an indirect way of controlling particulate
matter emission from boilers.
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Activity and Impact

Component /
Parameter Affected
Water Resources

Impact
Potential
Minimum

Long-term

Land/Soil

Minimum

Long-term

Habitat

Moderate

Long-term

Land/Soil

Moderate

Long-term

Major

Long-term

Groundwater

Moderate

Long-term

Habitat

Moderate

Long-term

Transport

Minimum

Long-term

Land/Soil

Minimum

Long-term

Groundwater

Minimum

Long-term

Sea/Coral reef
Fuel Oil Transport and Handling Mismanagement may have high risks

Waste disposal including waste lube oil and
oily sludge and water

Duration
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F.

ANALYSIS OF ALTERNATIVES

179. Several alternatives including with and without project alternative were analyzed as part
of environmental impact assessment for Fourth Power Development Project. Some of the
alternatives considered are:

1.

•

Alternative Locations

•

Alternative Fuel

•

Alternative Source of Energy

•

Other Alternatives
Alternative Locations

180. Due to the high growth rate for the electricity demand mentioned, STELCO’s actual
generation capacity is at its limits and already now load shedding is unavoidable if one of the
largest generator sets fails during peak load hours. This situation is expected to worsen during
the next year or two if the company could not increase its generation capacity as soon as
possible. Therefore, considering urgency and short period available for this phase of
generation capacity expansion, there is no realistic alternative site except the land in existing
STELCO area.
181. However, scarcity of land and rapid growth rate of electricity consumption in Malé will
force STELCO to look for other alternative location for power generation. It is almost certain
that regular expansion of the power plant is not possible in Malé in the long run due to
unavailability of suitable land area in Malé. This only means, power generation capacity needs
to be established in close by islands and doing so will form regional power grid. Additionally,
power to Malé needs to be supplied through underwater high voltage cable (submarine cable)
or overhead transmission cables.
182. There are three main environmental benefits related to regional power grid in Malé
region.
• First, the need for some new power generation capacity will be avoided due to the
opportunity for mutual compensation of spare (reserve) generating capacity. This can
reduce the spare generating capacity on each individual power plant. This will avoid
damage that would have been incurred during the construction of these new power
plants.
• Second, regional power grid allows the use of natural resources to be optimized to
generate electricity over a larger geographical area. This can reduce the overall
environmental impacts caused by power generation.
• Finally, generation sources can be further separated from the major areas of electricity
use (e.g. Male’). This separation can help to minimize damage to human health
resulting from power plant emissions.
183. Considering Male region, there are few alternative locations available (Hulhule,
Hulhumale, Funadhoo, Thilafushi, Villingilli) to use for power generation. However, feasibility
studies and research requires to be done to find the feasibility of the locations. Considering
the advantages of Male i.e. Low distribution loss
due to power plant close to consumers
and low investment for power plant extension), Male site was selected for proposed
expansion.
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2.

Alternate Fuel

184. The fuel alternatives would be standard Marine Diesel Oil (MDO) as used in some of the
existing generators and heavy fuel oil (HFO). These alternatives have greater emissions of
sulphur dioxide and particulates, therefore, less preferable over the proposed option of light
fuel oils.

3.

Alternative Source of Energy

185. No power plant is completely clean or green. However, some power plants produce
relatively few air pollutants and at the same time cause few land and water impacts at the
plant site or in the process of obtaining the fuel or disposing of plant wastes.
186. Such low impact power facilities are usually sited and operated in ways to minimize
damage to the environment. By choosing these cleaner electricity sources, there would be the
opportunity to meet electricity needs with a minimum of environmental damage with
technologies that are building a foundation for a sustainable energy future.
187. Some electricity service providers in some countries are now offering consumers the
opportunity to obtain their electricity from a package of electricity supplies that include highly
desirable renewable resources, sometimes combined with the cleanest available conventional
technologies. In some cases, new power plants relying upon state-of-the-art technology
produce lower levels of toxic emissions than older plants, even when burning coal or oil, fossil
fuels typically considered “dirty.”
188. An important ingredient in any power product is “new renewable/environmentally
preferred” electricity supplies. By using new, low-impact renewable resources, the power
supplier displaces older, often higher polluting facilities. Solar energy, wind energy, hydro
energy, tidal energy, wave energy, energy from oceanic streams, and biomass are considered
as renewable energy. Options of these alternate sources have been considered and
considering demand, technical and resources available, extension of diesel generation
capacity was chosen as preferred option.

4.

Other Alternatives

189. According to the data from STELCO, the periods of high electricity consumption in Male’
are during 08:00hrs-22:00hrs. The peak consumption is from 11:00hrs-14:30hrs. During these
hours the electricity demand reaches almost 90% of the total demand. With the rapid
electricity consumption growth rate, STELCO is required to install new generators every now
and then. Installing a new generator requires huge investment. As this investment would be
enough for an additional few years of electricity demand, it will be economical if STELCO
could delay the investments as much as possible. There are several measures that STELCO
can implement to reduce the high power consumption in Male’ thereby delaying the frequent
investment required for power plant extension. Some of these actions that STELCO can take
are given below.

•

Conduct awareness campaigns for the general public through media to reduce energy
consumption during peak load hours. The campaign could provide information on how
to reduce energy consumption in generally used items and procedures for energy
efficiency. This is being implemented.

•

Buildings in Male’ which have installed generators could be allowed to operate during
peak hours for their own use. This would prevent STELCO generators from
overloading. In addition, it would delay the need for immediate investment in new
generators. A good regulatory mechanism will be required in this case to ensure
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quality and environmental protection.
•

STELCO could allow excess generation from private generators to feed into the Male’
grid with set of agreed guidelines.

•

Maldives Energy Authority (MEA) can further develop the electricity tariff system in the
Greater Male’ Region to discourage electricity use during peak load hours.

•

The waste heat from power plant can be extracted and could be used for air
conditioning of new buildings by implementing a cooling network. Furthermore, the
waste heat may also be used for production of ice or providing chilled water to
commercial buildings for air conditioning.

190. After considering technical, geographical, and investment requirements for various
alternatives, it was found that expansion of the proposed power plant in Male’ is the best
option to meet immediate demand.
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G.
1.

CONSULTATIONS AND INFORMATION DISCLOSURE

Consultations

191. ADB’s SPS 2009 requires projects to carry out meaningful public consultation on an
ongoing basis. Public consultation will: (i) begin early and carry on throughout the project
cycle; (ii) provide timely disclosure of relevant information, understandable and accessible to
people; (iii) ensure a free and un-intimidated atmosphere without coercion; (iv) ensure gender
inclusiveness tailored to the needs of disadvantaged and vulnerable groups; and (v) enable
the incorporation of all relevant views of affected people, and stakeholders into project
decision making, mitigation measures, the sharing of development benefits and opportunities,
and implementation issues.
192. As part of sub-project preparation for the extension of the Male’ power plant stakeholder
and community consultations has been carried out. The consultation process started during
preparation of EIA for Fourth Power Development Project in 2005 and it continued till this
environmental screening of 8 MW diesel generation facility. Key stakeholders consulted
include the Ministry of Energy and Environment (MEE), the Environmental Protection Agency
(EPA) of Maldives, Maldives Energy Authority, Waste Management Agency of Maldives, State
Electrical Company Limited (STELCO) and the members of Island Councils from targeted
islands, women groups, community leaders etc., were consulted during the field visits. The
consultations included both discussions with stakeholders and discussions with island/atoll
level authorities.
193. Consultation will continue at next stages i.e. after finalization of detailed design and
before start of the actual implementation stage. STELCO and MEE will continue consultations
during sub-project operations.

2.

Summary of Consultations

194. Consultant team had meetings with officials from EIA Section of EPA and discussed
national requirements and decision of EPA on proposed sub-project. EPA Officials informed
that EPA has issued its decision and approval for the Fourth Power Development Project. It
was also clarified by EPA that since footprint of the sub-project are not changing therefore
approval given to the Fourth Power Development Project is applicable to the proposed 8 MW
capacity addition in Male’ and new approval is not required. Consultant informed EPA officials
that sub-project will fulfill government and ADB’s SPS 2009 requirements and an IEE
including EMP would be prepared to mitigate any anticipated impacts due to the sub-project.
195. Options for safe disposal of oil and waste materials from power plant have also been
discussed with officials from EPA and Waste Management Section. EPA officials informed
that recently Government has come up with a regulation on waste management. The oil and
waste from the sub-project should be handled and disposed as per the provisions of this
regulation. Consultant assured EPA officials that project would be implemented in full
compliance with government requirements and options for the safe disposal of oily waste.
196. Consultant team also had meeting with Director General of Energy Department of MEE
(executing agency) and discussed project schedule, government and ADB environmental
safeguard documentation requirements. Director General assured that EA would follow ADB
and Government requirements to mitigate any adverse impacts on environment due to this
Project.
197. Current status of the existing units in power plant and associated noise and exhaust
emission issues were discussed with STELCO officers. It was informed by STELCO officers
that the old and inefficient engines are main source of the noise and emissions. Nearby
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communities and residents are some time coming with their complaints about noise from
these engines. STELCO officials informed that with installation of new capacity, it has plan to
phase out (or keep in standby) ageing and inefficient machines. This will minimize noise and
exhaust emission to nearby residents.
198. People from local communities including women groups were selected randomly to get
their views on the proposed sub-project. First, they were briefed about the sub-project scope
and then asked whether they heard about the project and what they think about the project.
199. Besides this other stakeholders identified to be impacted by this project are i) the
customers - electricity consumers, ii) staff working in STELCO, iii) residential area near the
power plant, iv) recreational area used for jogging, exercise and swimming, and v) nearby
government infrastructures such as Kalaafaanu School and Dharubaaruge.
200. Stakeholder perceptions were identified through interviews and consultations. The
biggest concern from the customers on the expansion is the changes in pricing of electricity.
Most of the households interviewed wanted or hoped that this expansion would further reduce
the price of electricity. Although there has been a reduction in electricity pricing in July 2005,
some of the people complained there has not been a noticeable reduction in the electricity
bills. Most noted that the time was not sufficient to note a change. All interviewed hoped that
this would stop the consistent blackouts and other power interruptions.
201. The more general concerns of the staff involved in STELCO were of the increases in
work load related to use of HFO. According to staff, the work involved had more than doubled
after the conversion of generators 6 & 7 to HFO. This expansion would lead to creation of
more job opportunities.
202. Increase in emissions and PM especially from the use of HFO is a major concern for the
nearby residencies, government structures and recreational uses, especially when the wind is
blowing such that it is towards Male’. Most of the residents and recreational area users noted
that black smoke has been more visible since the last month or so. Although everyone
consulted was not aware of the use of HFO, they all noticed a thicker smoke plume coming
from stacks. This was more noticeable in the evenings. It was clarified to the people and local
communities that the sub-project will use low sulphur oil (LFO/IFO) which will cause less
emissions.
203. Users of the swimming area were concerned with oil spills and leakage into the
swimming area, during fuel unloading. Some of them had written to concerned authorities
such as Ministry of Housing and Infrastructure, and Ministry of Environment and Energy to
raise this issue. Some of the users preferred to go swimming in the early mornings when the
generation plant operates at a lighter load.
204. Users of the Children’s Park informed that the present levels of emissions and noise did
not bother them much. In the afternoons when the park is most used, the power generator
plant does not operate the HFO run generators.
205. The project would provide some short term and longer term employment opportunities
for locals, i.e. both at the construction and operational stages. Although, this is anticipated,
some senior staff at STELCO feels that the additional employment potential is low and that
the technical staff requirements are already within a shortage compared to administrative
staff.
206. The main positive aspects would be that Male’ residents would have access to better
electricity services that cope with the rising demand. Findings of the stakeholder consultation
are summarized in Table 12.
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Table 12: Summary of Stakeholder Consultation
Agency /
Stakeholders

Issues discussed and actions taken7

Environmental
Protection
Agency (EPA) of
Maldives

National permit and EIA requirements for the proposed 8 MW facility and
decision of EPA on proposed sub-project. EPA Officials informed that
EPA has issued its decision and approval for the Fourth Power
Development Project. It was also clarified by EPA that since footprint of
the sub-project are not changing therefore approval given to the Fourth
Power Development Project is applicable to the proposed 8 MW capacity
addition in Male’ and new approval is not required. However consultant
requested EA to formally communicate with EPA and get written
clarification on this.

Waste
Management
Division of EPA
of Maldives

Energy
Department of
MEE

STELCO

Nearby
communities,
school teachers
and affected
people

7

As advised by EPA, EA assured that written clarification will be taken
from the EPA on permit requirements.
Options for safe disposal of oil and waste materials from power plant
have also been discussed with officials from EPA and Waste
Management Section. EPA officials informed that recently Government
has come up with a regulation on waste management. The oil and waste
from the sub-project should be handled and disposed as per the
provisions of this regulation.
EA confirmed that the sub-project would be implemented in full
compliance with government requirements and options for the safe
disposal of oily waste.
Project schedule, institutional arrangement and capacity building needs,
government and ADB environmental safeguard documentation
requirements. Director General of Energy Department assured that EA
would follow ADB and Government requirements to mitigate any adverse
impacts on environment due to this Project.
Current status of the existing units in power plant and associated noise
and exhaust emission issues were discussed with STELCO officers. It
was informed by STELCO officers that the old and inefficient engines are
main source of the noise and emissions. Nearby communities and
residents are some time coming with their complaints about noise from
these engines. STELCO officials informed that with installation of new
capacity, it has planned to phase out (or keep in standby) ageing and
inefficient machines. This will minimize noise and exhaust emission to
nearby residents.
Noise and emission problems from operation of DG sets. Local
communities informed that increase in emissions and PM especially from
the use of HFO is a major concern for the nearby residencies,
government structures and recreational uses, especially when the wind
is blowing such that it is towards Male’. Most of the residents and
recreational area users noted that black smoke has been more visible
since the last month or so.
It was confirmed by STELCO and informed to the communities that the
sub-project will use low sulphur oil (LFO/IFO), which will cause fewer
emissions.

Queries raised by people were answered to their satisfaction and it was assured that their concerns will be
addressed in the process of project design.
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207. In summary local communities and city council leaders are well aware of and fully
support the proposed sub-project, as the installation of new capacity will bring benefits to the
city in terms of improved and sustainable electricity supply, improve the overall economy and
some employment opportunities.

3.

Information Disclosure

208. Information disclosure will follow the procedure for ADB environment category B subprojects. It is the policy of the ADB to have environmental assessment reports made
available/accessible to the general public.
209. All environmental documents are subject to public disclosure, and therefore, will be
made available to the public. This IEE will be disclosed on ADB’s website upon receipt as per
ADB’s Public Communications Policy (PCP) 2011. This IEE will be made available for perusal
at the ADB Office, at MEE head office in Male’, at STELCO office, at city council office and at
other locations accessible to stakeholders (to be determined by the EA). EA through MEE and
STELCO will ensure that meaningful public consultations, particularly with project affected
persons’, if any, are undertaken through the entire project cycle, the design, installation and
operation phases. Consultation plan will be prepared and agreed by EA during the detailed
design stage.
210. The EMP includes a grievance redress mechanism (GRM) so that any concerns raised
during construction or operation can be addressed.
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H.
1.

GRIEVANCE REDRESS MECHANISM

Grievance Redress Mechanism

211. In order to receive and facilitate the resolution of affected peoples’ concerns,
complaints, and grievances about the project’s environmental and social safeguards
performance a Grievance Redress Mechanism (GRM) was proposed for the POISED Project.
The 8 MW Diesel Generation Facility sub-project will follow this GRM. When and where the
need arises, this mechanism will be used for addressing any complaints that may arise during
the construction and operation of the sub-project. The grievance mechanism is scaled to the
risks and adverse impacts of the project. It addresses affected people's concerns and
complaints promptly, using an understandable and transparent process that is gender
responsive, culturally appropriate, and readily accessible to all segments of the affected
people at no costs and without retribution. The mechanism is not impeding access to the
Maldivian judicial or administrative remedies. EA through IAs (MEE-PMU and STELCO) will
appropriately inform the affected people about the mechanism before commencement of any
civil works.

2.

Proposed GRM Mechanism

212. The following seven-step mechanism is proposed for grievance redress of
environmental and social matters in installation and operation of various sub-project
components
using
existing
city
council
administrative
structures
(affected
persons/organisations/community groups), any of which can be complainants.
213. The IA’s project management unit (PMU) will have a designated staff member to
address all potential complaints from the public for both installation and operation phases of
the sub-project. Any complaint will be recorded and investigated by the PMU working with the
installation and operations managers (as appropriate) of STELCO PIU at sub-project
components. A complaints register will be maintained which will show the details and nature
of the complaint, the complainant, the date and actions taken as a result of the investigation. It
will also cross-reference any noncompliance report and/or corrective action report or other
relevant documentation.
214. When construction starts, a sign will be erected at all sites providing the public with
updated project information and summarizing the grievance redress mechanism process
including contact person details at the PMU. All corrective actions and complaints responses
carried out on site will be reported back to the PMU through field level PIU. The PMU will
include the complaints register and corrective actions/responses in its progress reports to the
ADB.
215. In the whole progress, the Maldives national agencies (EPA for environment related
grievances and Ministry of Housing and Infrastructure for social/resettlement related
grievances) will be always available to public complaints and advice on the PMU’s
performance for grievance redress.
216. On receipt of a complaint in any form (in person, telephone, written) the PMU complaints
officer will log the details in a complaints register. PMU will forward complaint to the
contractor/construction manager/operations manager (as appropriate) within 48 hours. The
contractor or managers will respond to the PMU within 1 week with advice on corrective
actions taken or put in train. PMU will review and find solution to the problem in consultation
with relevant local agencies. Then PMU will report back to the affected persons within a week
time. If the complainant is dissatisfied with the outcome, or have received no advice in the
allotted time period, he or she can take grievance to city council. City Council will refer matter
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to the relevant national agencies (EPA, MOHI). National agency refers to its internal
committee (within it’s own ministry/department) and reports back to AP about outcome. If
unresolved or at any time if complainants is not satisfied, he or she can take the matter to
appropriate court. Both successfully addressed complaints and non-responsive issues will be
reported to the ADB by the PMU.
217. All complaints received, either successfully addressed or still pending should be
recorded, and documented in the environmental safeguard monitoring reports submitted to
ADB for disclosure. Table 13 presents the steps and corresponding time frame for proposed
grievance redress mechanism. Figure 8 shows the proposed Grievance Redress Mechanism.

Table 13: Grievance Redress Process
Stage
1

Process
Affected Person (AP) takes grievance to PMU through
PIU
2
PMU review and find solution to the problem in
consultation relevant agencies
3
PMU reports back to AP
If unresolved
4
AP take grievance to City Council
5

City Council refers matter to relevant national agency
(EPA/MoHI/Legal Department)
6
National agency refers to its internal committee
7
National agency reports back to AP
If unresolved or at any stage if AP is not satisfied
AP can take the matter to appropriate court

Duration
Any time
2 weeks
1 week
Within 2 weeks of receipt
of decision in step 3
2 weeks
4 weeks
1 week
As per judicial system

Figure 8: Proposed Grievance Redress Mechanism
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I.

ENVIRONMENTAL MANAGEMENT PLAN

218. The general principles contained within this section apply to all activities for the duration
of the design, installation and operations phases of the 8 MW generation capacity addition
sub-project.

1.

Mitigation Measures

219. The main environmental impacts of the proposed 8 MW diesel generation facility subproject will be short-term as well as long-term. Short-term impacts will be created mostly
during installation phase (due to movement of vehicles and machineries for the transportation
of equipment etc.) whereas long-term impacts are anticipated from the operation phase (due
to operation of new DG set).
220. Noise and air emissions from operation of these DG set could be a potential issue
during operation phase. To minimise these impacts, it is proposed that the sub-project will
installed genset which comply with international standards (World Bank, IMO and USEPA) for
noise as well as escape of polluting materials. The new diesel generator will be used which
complies with IMO and World Bank Group’s Environmental, Health, and Safety Guidelines for
Thermal Power Plants and World Bank’s Environmental, Health, and Safety General
Guidelines (for Noise levels). The new diesel genset installation will include an on-line
continuous exhaust gas analysing function, which will monitor the levels of NOx, SO2 and PM
levels. This will enable operational monitoring in line with the World Bank’s EHS
recommended approach for engines.
221. Issues of safe handling, storage and disposal of fuel, oil residue and lubricating oil will
also be an issue during operation phase. It will be corrected as part of the installation of the
new generation capacity. STELCO will prepare and implement a plan for fuel and oil storage
and handling. All these impacts are manageable by implementing mitigation measures
proposed in the environmental management plan.
222. The key mitigation options are:

•

Design alterations such as designing to reduce noise

•

Work method alterations

•

Provision of environmental protection and health and safety equipment (e.g., noise
mufflers, pollution abatement equipment)

•

Changes in management practices (e.g., staff training, recycling waste by-products
instead of landfilling, public awareness)

•

Changes in operation (e.g. not using HFO when the wind directions are to the north,
northwest or northeast).

223. The key mitigation measures are summarized below.

1.1

Air Pollution Abatement Measures
•

Monitoring of air emissions and air quality.

•

Raising the emissions stack to the maximum allowed height of 45 m to reduce impacts
since dilution would be the most appropriate methods for air pollution control given the
high cost of other mitigation measures.

•

Using soot filters to lower impacts of PM (Soot filters for large diesel engines are not
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readily available on the market because diesel engines are very sensitive to an
increase of counter pressure in the exhaust path. The expected soot emissions may
not require the installation of filters. In case filters are required, they would be
voluminous and could not be incorporated on the restricted space available in the
power plant).
•

Use of low sulphur fuel (intermediate or light fuel oil) to reduce NOx emissions. This
will avoid additional requirement of De-NOx systems.

•

Switching to using DO when the winds blow the emission plume over Male’ (13% of
the year).

1.2

Noise Abatement Measures
•

The noise reduction measures on the new engine 10 (8 MW) shall ensure that the
combined noise of the power plant with existing engines (engines 1 to 9) and the new
engine (engine 10) operating at rated capacity shall not exceed 57 dB(A) at the
reference points. To achieve this, the noise level created by the addition of DGU 10
operating at rated load needs to be kept below a level of 53 dB(A). Necessary clauses
have been included in the Technical Specifications of bid documents.

•

Using noise attenuators and silencers to reduce noise levels emitted by the
generators.

•

Raising the exhaust stack to a height of 45 m above ground level, and installing
additional silencers to limit the maximum sound power level at each chimney top to 89
dB(A).

•

After completion of DGU 10 (current sub-project) noise measurements shall be
performed at maximum available load to demonstrate that the specified noise level will
not be exceeded even when all engines are running at full capacity.

•

Improve the existing noise attenuation walls by using double panels filled with noise
absorbing materials such as gypsum board, double glazed windows, and other
measures as has been carried out earlier.

•

STELCO will monitor noise levels before and after installing the new generators in
order to evaluate the effectiveness of the noise reduction measures. If monitoring
shows that further noise reduction was needed, STELCO shall implement further
measures to reduce noise.

1.3

Corporate Social Responsibilities
•

Lowering the use of the HFO run generators during peak time of use of nearby
recreational facilities e.g. afternoons or weekends when the Children’s Park will be at
its peak use, early evening and morning when the surrounding beach area is mostly
used for jogging and exercise, etc.

•

Raising the stack height to ensure the plume is high enough to disperse with the wind.

•

According to Regulations of the International Civil Aviation Organisation (ICAO) the
maximum permitted stack height for Male’ would be 45 m.

•

Improve sound attenuation measures and provide hearing protection gear to staff
working in the power house.

•

Introduce new job opportunities to reduce work load of staff.

•

Increase awareness on the environmental and health effects of air pollution from the
use of fuel and about the importance of alternative methods of energy generation and
promote such methods by social marketing so as to ensure acceptability and improve
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corporate environmental performance and image.
1.4

Health and Safety

224. The following mitigation measures address the installation and operational phase of the
Project. Most environmental impact mitigation measures aim to reduce adverse impacts on
the environment; they will often have indirect health benefits. Therefore the mitigation
measures outlined in this section may be a repetition of mitigation measures suggested in the
Chapter E. Alternatively, not all mitigation measures that would impact health may be
addressed here, but will be addressed in other areas. In order to fully take advantage of these
measures, periodic evaluation of the effectiveness of these suggested measures will be
required, and these have been suggested in the monitoring plan.

•

The most important mitigation measure is to reduce the sulphur content of the fuel that
would ultimately reduce the emissions of harmful gases and be maintained within limits
at all times. STELCO in association with the supplier will continue to search options for
low sulphur fuels.

•

Coinciding the generator use alternatively with others so as to reduce their use during
the period when the wind blows the plume gases over Male’ (13% during the year).

•

Increase the chimney height to the maximum allowable limit in Male’ so that plumes
get dispersed to a wider area and avoid fall out for Male’.

•

Conduct awareness campaigns in conjunction with relevant government departments
for the general public so that these issues will be clearer and that urgent medical
attention can be sort for suspicious conditions.

•

Conduct regular monitoring of the immediate lagoon (the swimming area), ground and
the groundwater around project site for any possible leaks of oil.

•

Improve fire drills and occupational safety of the staff.

•

Strengthen existing oil spill contingency plans.

225. An environmental management plan showing the stage-wise potential impacts and
proposed mitigation measures and responsible agency has been prepared in a matrix form
and presented Table 14. The EMP may need updating following design.

2.

Monitoring and Reporting

226. Throughout implementation of the sub-project, the EA and ADB will monitor the
implementation progress and impacts of the sub-project. Overall, the EMP will be
implemented by the executing agency through project implementing agency (STELCO). In
consultation with executing agency and ADB, the implementing agency will establish a system
for preparing quarterly reports on safeguards performance monitoring, issues resolution, and
corrective action plans.
227. An EMP will be part of the overall project monitoring and supervision, and will be
implemented by the project management consultant (PMC) with oversight from the
implementing agency. Environment Expert of PMC will be responsible to update EMP
followed by design phase. Updated EMP will be approved by EA compliance with it will be
monitored by IA. Progress on the preparation and implementation of an EMP will be included
in the periodic project progress reports. Specific monitoring activities defined in the IEE and
EMP will be carried out by engineering, procurement and construction (EPC) contractor and
supervised by PMC and monitored by implementing agency. The executing agency will submit
semi-annual environmental monitoring reports on EMP implementation for ADB’s review and
posting on ADB website.
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228. In general, the overall extent of monitoring activities, including their scope and
periodicity, should be commensurate with the project’s risks and impacts. The implementing
agency with the support from PMC is required to implement safeguard measures and relevant
safeguard plans, as provided in the Project agreement. Complaints and problems from
affected people /communities will be monitored and resolved in accordance with grievance
redress mechanism proposed for this Project.
229. Table 15 provides the environmental monitoring plan outlining parameters and
frequency of monitoring.
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Table 14: Environmental Management Plan (For 8 MW Diesel Generator Sub-Project)
Project Stage
/ Activity

Proposed Mitigation Measures / Procedures

Responsibility

Implementation
Timeframe

Monitoring
Methods

Performance
Indicators

Mitigation
Cost (USD)

A. Design Phase
Engine Design

The diesel generator will be designed to comply with
World Bank Group’s Environmental, Health, and Safety
Guidelines for Thermal Power Plants and World Bank’s
Environmental, Health, and Safety General Guidelines
(for Noise levels).

Contractor, in
consultation
with STELCO
Project
Manager

Design

Review plans

Project cost

Review plans

Project cost

Review plans

Project cost

Design engine to meet World Bank and IMO exhaust
emission standards.
Design engine with exhaust system including 45 m
stack.

Statutory
permits /
clearances

Ensure that EMP is included in the bidding documents

PMU and
STELCO

Design

Ensure that all necessary permits and clearances i.e.
environmental permit from EPA etc. are obtained prior
to commencement of civil work.

PMU and
STELCO

Pre-installation

Inform adjacent residents and business owners at least
one month before installation activities will start in a
particular section.

Contractor, in
consultation
with STELCO
Project
Manager

1 month before
intended
commencement
of installation

Undertake awareness training to ensure that all staff
are aware of environmental management of installation
activities and the stipulations of the EMP, particularly:

Contractor

• Regularly,
throughout
installation

Project cost

B. Installation Phase
Preinstallation
activities

• Spill protocols (fuel) and emergency procedures;
• Run-off management; and

• At regular
toolbox talks

Keep a record
of attendance
at all training
sessions

Record of
meetings,
notifications
and/or
interactions

Project cost

• Training
records

Project cost

• Awareness
of staff
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Project Stage
/ Activity

Proposed Mitigation Measures / Procedures

Responsibility

• Waste management.

• Ensure that access to the project site is restricted
and sign-posted.

Monitoring
Methods

Performance
Indicators

Mitigation
Cost (USD)

• When new
personnel comes
on site

Consider implementing a penalty system if required,
e.g. contractors are liable for the remediation of sites
they pollute and, in the case of repeat offences,
consider issuing a stop work order.
Project site

Implementation
Timeframe

Contractor
operating sites

Throughout
installation

Security and
entry logs

Number of
breaches of
access
restrictions

Project cost

Ensure that the site office, toilets and storage areas for
building materials are located at least 50 m away from
the lagoon and sea shore.

Review site
layout

Suitable
distance

Project cost

Ensure that storage and laydown areas are provided
with appropriate bunds to prevent runoff from these
areas towards lagoon.

Visual
inspection of
areas
surrounding
construction
site

• Bund in
place

Project cost

Keep a copy of the EMP at the site.

Check
availability of
EMP

Keep work sites tidy and all activities, material and
machinery contained within an area that is as small as
possible.

Visual
inspection of
site

Keep sufficient fire fighting equipment on site at all
times, especially where activities such as welding are
performed.

Check
availability of
fire fighting
equipment

• Control access to all working areas such that only
approved vehicles and persons have access.

• No runoff
observed from
site or in
adjacent areas
/ water bodies
Project cost

Construction
site is neatly
arranged

Project cost

Project cost
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Project Stage
/ Activity
Hazardous
Materials

Proposed Mitigation Measures / Procedures
Design and construct hazardous material storage
facilities, especially fuel storage, with suitable
impermeable materials and a minimum bund
containment capacity equal to 110% of the largest
container.

Responsibility
Contractor

Implementation
Timeframe
Throughout
installation

Locate hazardous material storage facilities, especially
fuel storage, as far as practically possible from the
lagoon.

Monitoring
Methods

Performance
Indicators

Mitigation
Cost (USD)

Visual
inspection of
hazardous
materials
handling and
storage area

• Number of
incidents of
noncompliance
with safety
procedures
concerning
hazardous
materials,
including waste
materials

Project cost

Ensure that contaminants are not placed directly on
the ground.

• Number of
spills of
hazardous
materials,
including waste
materials

Develop (or adapt and implement) procedures for the
safe transport, handling and storage of potential
pollutants.
Avoid unnecessary use and transport of hazardous
substances.

• Cost of
cleaning up
spills

Keep Material Safety Data Sheets for all hazardous
materials on site and ensure that they are available for
reference by staff responsible for handling and storage
of materials.

Transportation
and refueling

Undertake regular maintenance of vehicles and
machinery to identify and repair minor leaks and
prevent equipment failures.
Undertake any on-site refueling and maintenance of
vehicles/machinery in designated areas. Line these
areas with an impermeable clay surface and install oil
traps.
Use appropriately sized drip trays for all refueling
and/or repairs done on machinery – ensure these are

• Evidence of
contamination
and leaks.
Contractor

Throughout
installation

Visual
inspection of
vehicles,
barges,
machinery and
refueling/
maintenance
areas

• Number of
incidents of
noncompliance

Project cost

• Number of
leaks and spills
• Cost of
cleaning up
spills
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Project Stage
/ Activity

Proposed Mitigation Measures / Procedures

Responsibility

Implementation
Timeframe

Monitoring
Methods

Performance
Indicators

Mitigation
Cost (USD)

Visual
inspection of
construction
site and
surrounding /
downstream
land and river
areas

Visible erosion

Project cost

Indication of
dumping in
lagoon

Project cost

• Indication of
pollution of /
discharge into
water bodies

Project cost

strategically placed to capture any spillage of fuel, oil,
etc.
Ensure that boats and barges do not release pollutants
into the water and have adequate mooring or
anchoring facilities.
Ensure compliance with international safety standards
in barge and tanker operations.
Clean up any spills immediately, through containment
and removal of free product and appropriate disposal
of contaminated soils.
Keep spill containment and clean-up equipment at all
work sites and for all polluting materials used at the
site.
Activities near
lagoon and
water bodies

Stabilise exposed surfaces if required to avoid soil
erosion.
Avoid dumping of material on, or within 50 m of, the
lagoon.
• Avoid any discharge of effluents or polluted water
into the lagoon.
• Contain contaminated storm water runoff and all
wastewater generated from construction areas and
treat prior to discharge as far as practicable.

Avoid washing of vehicles and machinery near the
lagoon.

All Contractors

Throughout
installation

• Presence of
storm water
containment
• Dedicated
wash place

Project cost

• Indication of
runoff into
lagoon
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Project Stage
/ Activity
Noise and air
emissions

Proposed Mitigation Measures / Procedures
• Limit the use of heavy machinery and construction
activities associated with high noise levels to 08h00 to
17h00 from Sunday to Thursday, particularly where
residential areas or sensitive institutions are situated
close to the power plant.

Responsibility
Contractor
operating
machinery

Implementation
Timeframe
Throughout
installation

• Notify any nearby residents if construction work is
planned outside of those times.

Monitoring
Methods

Performance
Indicators

• Visual
assessment of
dust plumes

• Number of
registered
complaints

• Random
machinery
checks

• Number of
days that dust
plumes are
visible

Mitigation
Cost (USD)

• Visibility of
dust coming off
work site

Maintain all generators, vehicles, vessels and other
equipment in good working order to minimise exhaust
fumes and excess noise.
If complaints regarding noise are received from
residents, consider installing partial screening around
the noisiest activities and/or mufflers on noisy
equipment.
Waste
management

Develop a waste management plan or implement the
waste management plan applied to the entire STELCO
power plant.

STELCO

Before
establishment

Availability of
plan

Aim to minimise waste through reducing and re-using
(packaging) material.

Contractor

Throughout
installation

Visual
inspection of
waste
collection and
disposal areas

• Presence of
litter

Visual
inspection of
construction
areas (litter)

• Degree to
which rubbish
bins and skips
are filled

• Collect all waste in bins and/or skips at the work site
• Prevent littering by construction staff at work sites
by providing bins or waste bags in sufficient locations.
• Provide separate bins for hazardous / polluting
materials and mark these clearly.
• Store hazardous / polluting materials on
impermeable ground until it is disposed of / collected.
Dispose of waste appropriately to prevent pollution of
soil and groundwater.

Project cost

Project cost

• Availability
of rubbish bins
and skips

• Frequency
of waste
collection
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Project Stage
/ Activity

Proposed Mitigation Measures / Procedures

Responsibility

Implementation
Timeframe

Monitoring
Methods

Performance
Indicators

Mitigation
Cost (USD)

• Area of land
used for waste
Do not allow any burning or burying of waste on site.
Occupational
Health and
Safety

• Provide Safety Manual

Contractor

Throughout
installation

Review of
records and
reports

Number of
incidences

Project cost

All contractors
operating
vehicles or
barges

Throughout
installation

Keep record of
incidences and
complaints

Number of
incidences and
complaints

Project cost

• Provide Safety Plan
• Supervision and Inspection
• Protection PPEs/gears
• Fuel and other hazardous materials securely stored
at least 100m away from the high tide line.
To minimize health impacts, following additional
measures would be implemented.
• Installation activities only undertaken during the day
and local communities informed of the construction
schedule.
• Construction workforce facilities to include proper
sanitation, water supply and waste disposal facilities.
• Protect /preserve topsoil and reinstate after
construction completed.
• Contractor to prepare and implement a health and
safety plan including safety manual.
• Contractor to arrange for health and safety training
sessions.
• World Bank’s EHS guidelines will be followed to
ensure health and safety of workers.

Sea and road
traffic
management

Manage construction sites and activities so as to
minimise impacts on road traffic as far as possible,
e.g.:
• Attempt to arrange delivery of materials when it will
least disrupt traffic;
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Project Stage
/ Activity

Proposed Mitigation Measures / Procedures

Responsibility

Implementation
Timeframe

Monitoring
Methods

Performance
Indicators

Mitigation
Cost (USD)

• Deliver large pieces of equipment via the sea; and
• Keep construction materials and machinery at the
construction site throughout the construction period,
where possible.
Ensure that all safety measures are observed and that
drivers comply with the rules of the road.
Ensure that trucks transporting large equipment or
hazardous material are clearly marked and
accompanied by safety vehicles, if necessary.
Keep record of
vehicles

• Attempt to maximise the occupancy rate of vehicles
to minimise the number of required vehicles.
• Encourage personnel to carpool when driving to and
from the site.

• Inspection
of required
papers
• Visual
inspection of
vessels

• Clearly mark areas to which restrictions apply.

Employment

Consider maximising the employment of local workers.

Project cost

• Number of
trips

Ensure compliance with international and national
safety standards and procedures for barge and tanker
operations.

• Inform all potentially affected parties of any
restrictions to road use.

• Number of
vehicles
travelling to
site each day

Contractor, in
consultation
with STELCO
Project
Manager

2 weeks before
restrictions
become effective

STELCO
Project Director

Throughout
installation

Keep record of
communicatio
ns

• Availability
of all required
papers and
certificates

Project cost

• Condition of
vessels
• Frequency
and type of
restrictions

Project cost

• Number of
incidents and
complaints
Keep record of
employed staff

Number of
Suriname

Project cost
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Project Stage
/ Activity

Proposed Mitigation Measures / Procedures

Responsibility

Implementation
Timeframe

Work closely with the local community to identify and
communicate required skills and resources that the
local community could provide.
Community
interaction

Consider implementing labour-intensive rather than
capital-intensive work methods wherever possible.

STELCO
Project Director

Throughout
installation

Consider purchasing resources from local sources
wherever possible.

Monitoring
Methods

Performance
Indicators

split by origin

nationals
employed

Keep record of
inductions and
complaints.

• Availability
of
communication
s policy

Mitigation
Cost (USD)

Project cost

• Awareness
of policy

Provide construction workers living in camps with an
induction and clear guidance on community interaction.

• Number of
noncompliances
with policy

Maintain a complaints register.

• Availability
of complaints
register on site
• Number of
complaints or
compliments
received
Work site
rehabilitation

Remove all materials and obsolete structures (if any)
from the site after installation.
Ensure soil stability by e.g. re-profiling or re-vegetating
the site or using stabilisation measures such as
geotextiles if required and possible.
• Check site for contaminated soil
• Treat any contaminated soil with remediation
products

Contractors
operating sites

At end of
installation
activities

• Visual
inspection of
site by PMU
Project
Manager
before site
hand-over to
STELCO
• If required,
sampling of
portions of the
site to

• Material
and structures
remaining on
site and in
adjacent areas

Project cost

• Contaminati
on of soil (e.g.
discoloration,
test results)
• Indications
of erosion
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Project Stage
/ Activity

Proposed Mitigation Measures / Procedures

Responsibility

Implementation
Timeframe

Monitoring
Methods

Performance
Indicators

Mitigation
Cost (USD)

determine
contamination
• Keep
records of
clean-up
activities /
disposal of
contaminated
material
C. Operation Phase
Plant
maintenance

Adapt and implement the power plant monitoring and
maintenance programme in line with international
standards and STELCO guidelines and to cover newly
installed engines.

STELCO
Operations
Manager

Perform regular internal and external audits of the
power plant maintenance programme to ensure it is
implemented effectively.

Disposal of
Sludge Oil
and Oily
Water

Provide oily water separator to reliably achieve less
than 10 ppm oil.

Before new DGU
becomes
operational

Review
monitoring
programme

Compliance
with relevant
standards

Project cost

Throughout
operations

Regularly
review audit
reports and
schedule

• Compliance
with audit
schedule

Project cost

STELCO
Operations
Manager

Throughout
operations

Regularly
review audit
reports and
schedule

• Compliance
with relevant
standards

Project cost

STELCO
Operations
Manager

Throughout
operations

Regularly
review audit
reports and
schedule

• Compliance
with relevant
standards

Project cost

STELCO

Throughout

Regularly

• Compliance

Project cost

Store and dispose oily waste in designated places
only.

Disposal of
Waste Lube
Oil

Provide lube oil separators.

Discharging of

Provide appropriate cooling water system.

Leaking oil from engines should be collected and in the
majority of cases led into the leak oil tanks. This leak
oil is collected together with sludge from lube oil
separators and should be transported to Thilafushi.

• Outcome of
audit

67

Project Stage
/ Activity

Proposed Mitigation Measures / Procedures

Responsibility

Implementation
Timeframe

Monitoring
Methods

Performance
Indicators

Mitigation
Cost (USD)

Cooling Water

Discharge cooling water through outfall pipes.

Operations
Manager

operations

review audit
reports and
schedule

with relevant
standards

Wastewater
from Waste
Heat
Recovery
Boiler

Acidic wastewater from boiler cleaning will be collected
in a neutralization tank and given prior treatment
before discharge.

STELCO
Operations
Manager

Throughout
operations

Regularly
review audit
reports and
schedule

• Compliance
with relevant
standards

Project cost

STELCO
Operations
Manager

Throughout
operations

Regularly
review audit
reports and
schedule

• Compliance
with relevant
standards

Project cost

STELCO
Operations
Manager

Annual
throughout
operations

• Review
monitoring
programme

• Compliance
with
programme

Twice a year
throughout
operations

• Regularly
review audit
reports and
schedule

• Outcome of
audits

• Review
monitoring
programme

• Outcome of
audits

Health and
Safety

• Emergency Response Plan
• Health and Safety Plan
• World Bank’s EHS Guidelines will be followed.

Monitoring

Conduct annual stack monitoring to confirm the
accuracy of flow rate, temperature and emission data
from the power plant and refinery.
Conduct passive monitoring of ambient SO2 and NO2
of the expanded power plant twice a year (dry and wet
season) at the nearest residential area and along the
plant perimeter to ensure ground-level concentrations
are within the relevant limits until relevant limits are not
exceeded for two consecutive sampling campaigns.

Operation of
sub-project
facilities

If unexpected environmental impacts occur during
project operation phase, the IA will update the EMP,
and the environmental protection measures will be
designed in compliance with World Bank’s EHS
Guidelines and resources will be utilized to cope with
these impacts.

STELCO
Operations
Manager

throughout
operations

30000

• Regularly
review audit
reports and
schedule
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Table 15: Environmental Monitoring Plan
Environmental
Features

Aspect to be Monitored

Time and Frequency of Monitoring

Location

Monitoring Cost
(USD)

Responsible party
(Implementation/
Supervision)

Installation stage
Noise

Noise levels in dB(A)

At the start of concerned activities.
At least 2 times during installation period.

- Project site
- Front main road

2000*2 =4000

EPC Contractor & PMC

Air

Emission of dust and particulate
matter, NOx and SOx

At the start of concerned activities.
At least 2 times during installation period.

- Project site
- Front main road

3000*2=6000

EPC Contractor & PMC

Occupational
Health and Safety

As specified in project OHS plan
prepared by Contractor

Project site
Weekly

Project Site

Project Cost

EPC Contractor & PMC

Occupational
Health and Safety

As specified in project OHS plan
prepared by Contractor

Project site
Weekly

Project Site

Project Cost

STELCO

Noise

Noise levels in dB(A)

At least 2 times in a year for 2 years

Project site

2000*2*2 =8000

STELCO

Air

Emission from DG sets (SPM, NOx
and SOx)

At least 2 times in a year for 2 years

Project site

3000*2*2 =12000

STELCO

Water temperature
at outfall

Temperature of sea water

At least 2 times in a year for 2 years

Project site

1000*2*2 =4000

STELCO

Operation Stage

69

3.

Implementation Arrangement

230. The main institutions that will be involved in environmental management activities are
the Ministry of Finance and Treasury as the executing agency (EA); Ministry of
Environment and Energy (MEE) and STELCO as implementing agencies (IAs) of the subproject, project management consultant (PMC), EPC contractor, and line agencies
including the Environment Protection Agency (EPA) and Waste Management Division
within EPA. The project management unit (PMU) and Project Implementation Unit have
been established for implementing the POISED project. The implementation arranged
proposed for POISED project will continue for this sub-project and PMU (within MEE) and
PIU (within STELCO) will be responsible for implementation and monitoring of the subproject.
231. The STELCO has prepared and submitted EIA report to EPA for review and approval
as per the Act No. 4/93 of Maldives.
232. Efficient project implementation related to the turnkey contract will be provided by the
PMC, and will include preparation of bidding documents; assistance during the bidding
process; and supervision of the project design, supply, construction, and commissioning.
The PMC will have expertise on implementation and supervision of diesel generation
projects.
233. EA has overall responsibility for all aspects of the Project. EA through support of IA
(STELCO) and PMC will be responsible for day-to-day management of technical aspects of
the sub-project. PMC will be responsible to update EMP followed by design phase and s/he
will also be responsible to approving contractors’ management plan, emergency plan, and
occupational health and safety plan as well as to ensure on-ground implementation of the
environmental management plan. EA will ensure the environmental management and
monitoring budgets are available and utilized as necessary for timely implementation of
EMP.
234. Training and capacity building will be provided to PMU and PIU staff in managing
project level environmental aspects to ensure compliance with ADB and Government
requirements to implement the sub-project. EA will ensure the environmental management
and monitoring budgets are available and utilized as necessary for timely implementation of
EMP. Cost of capacity building is included in the capacity building component of the subproject.
235. The Contractor will be informed their responsibility to comply with the EMP and the
requirements of ADB. There are specific responsibilities for EMP compliance during
installation phase that will rest with the Contractor who will be monitored by the
environmental staff of the POISED project. The Contractor will be required to have one staff
with experience in environmental, health and safety management. This staff will be
responsible for preparing plans such as emergency preparedness plan; occupational health
and safety plan, day-to-day implementation of EMP.

4.

Environmental Management Budget and Resources

236. The cost of all compensation and rehabilitations works will be an integrated part of
the overall sub-project cost, which will be borne by the sub-project. The preliminary
estimated cost of the environmental management for 8 MW diesel generation facility subproject including implementation and monitoring is US$ 34,000 as detailed in Table 14 and
Table 15.

70

J.

CONCLUSION AND RECOMMONDATION

237. The environmental risks and impacts associated with implementation of proposed
STELCO’s 8 MW diesel generation facility have been assessed and described in the
previous sections of this document. The findings establish that the sub-project will be
implemented within existing Male’ Powerhouse complex and civil works for installation has
already been completed. Hence the scope of work includes design and installation of diesel
generator set of 8 MW capacity. The new generator will be designed to run on low sulphur
oil and it will have exhaust emission control systems. The sub-project has received
environmental permit from EPA of Maldives.
238. Since the new DG set will be installed within existing powerhouse for which civil
works have been completed, the main construction related environmental impacts will be
short-term which will be created mostly during installation phase (due to movement of
vehicles and machineries for the transportation of equipment etc.). However some term
impacts are expected from the operation phase (due to operation of new DG set).
239. Noise and air emissions from operation of these DG set could be a potential issue
during operation phase. To minimise these impacts, it is proposed that the sub-project will
installed genset which comply with international standards (World Bank, IMO and USEPA)
for noise as well as escape of polluting materials. The new diesel generator will be used
which complies with IMO and World Bank Group’s Environmental, Health, and Safety
Guidelines for Thermal Power Plants and World Bank’s Environmental, Health, and Safety
General Guidelines (for Noise levels). The new diesel genset installation will include an online continuous exhaust gas analysing function, which will monitor the levels of NOx, SO2
and PM levels. This will enable operational monitoring in line with the World Bank’s EHS
recommended approach for engines.
240. Issues of safe handling, storage and disposal of fuel, oil residue and lubricating oil will
also be an issue during operation phase. It will be corrected as part of the installation of the
new generation capacity. STELCO will prepare and implement a plan for fuel and oil
storage and handling. All these impacts are manageable by implementing mitigation
measures proposed in the environmental management plan.
241. The sub-project activities will not cause any significant or lasting adverse
environmental impacts during installation and operations. In terms of environmental
impacts, the sub-project will bring about benefits by reducing gaseous emissions (CO2, PM
Level, SOx, NOx) through use of cleaner fuel and phasing out of existing inefficient diesel
generator (DG) sets which use imported fossil fuels; reduction in noise from DG sets
operations; and reduction in land and ground water contamination caused by spills from DG
sets and diesel fuel storage areas. Only minor and transient environmental disturbances
will be experienced at the project site during operation, and these can be minimized and
managed through implementation of the EMP. Due to the limited and manageable nature of
impacts this IEE is adequate to comply with ADB’s SPS 2009 requirements and therefore
further environmental analysis for the sub-project is not required.
242. The sub-project environmental impacts are acceptable and do not pose significant
health or nuisance risks for the population. The investments in mitigating measures that are
included in the technical specifications (tender documents) and the operating conditions
imposed on STELCO by EPA’s decision note include requisite measures that can be
economically justified.
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APPENDIX 1: LOCATION MAP OF SUB-PROJECT SITE

Building
within
STELCO
Powerhouse complex where
proposed 8 MW DGU will be
installed
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APPENDIX 2: PHOTOGRAPHS (FIELD)

STELCO’s Male Power Plant

Existing small Diesel Generators operative on HFO in
Male Power Plant

Routine Maintenance by STELCO Staff

Storage of Oil Drums in open area in Male Power
House Complex

Foundation of proposed 8 MW Diesel Generation Unit
in Male Power Plant

2x8 MW DG Units installed under 4th Power Project.
Foundation of 3rd 8 MW unit is ready adjacent to 2
units
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Fuel Oil Storage Tanks within Power House Complex

Existing DG Units

Foundation structure for 40 m Stake for proposed
new 8 MW Unit

Foundation for Space DO Tank for new 8 MW unit is
ready
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Powerhouse building of 4th Power Project with two 8
MW units installed

Old DG units without proper exhaust system causing
noise and emission

Small old container DG set of STELCO Power plant
placed on public roads

2 Stakes installed under 4th Power Project. 3rd stake
for proposed 8 MW power plant will be installed
adjacent to these two stakes.

[
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APPENDIX 3: REA CHECKLLIST

Rapid Environmental Assessment (REA) Checklist

THERMAL POWER
PLANTS

Instructions:
(i) The project team completes this checklist to support the environmental classification of a project. It is to be
attached to the environmental categorization form and submitted to the Environment and Safeguards Division
(SDES) for endorsement by the Director, SDES and for approval by the Chief Compliance Officer.
(iI) This checklist focuses on environmental issues and concerns. To ensure that social dimensions are adequately
considered, refer also to ADB's (a) checklists on involuntary resettlement and Indigenous Peoples; (b) poverty
reduction handbook; (c) staff guide to consultation and participation; and (d) gender checklists.
(iii) Answer the questions assuming the “without mitigation” case. The purpose is to identify potential impacts. Use
the “remarks” section to discuss any anticipated mitigation measures.

Country/Project Title:

Maldives/Outer Islands for Sustainable Energy Development (8 MW Diesel
Generation on Male Island)

Sector Division:

SAEN

SCREENING QUESTIONS
A. Project Siting
Is the Project area adjacent to or within any of the
following environmentally sensitive areas?

Yes

No

▪ Cultural Heritage Site

X

▪ Protected Area

X

▪ Wetland

X

▪ Mangrove

X

▪ Estuarine

X

▪ Buffer Zone of Protected Area

X

▪ Special Area for Protecting Biodiversity

X

REMARKS
The sample sub-project will introduce diesel
generation by adding new DG set as well as by
replacing existing non-efficient diesel generators with
a total capacity of 8 MW in Male. This diesel
generator would be installed within existing Male
powerhouse. There are no environmental sensitive
areas reported in and around the proposed subproject site.

B. Potential Environmental Impacts
Will the Project Cause…
▪ impairment of historical/cultural monuments and
other areas, and loss/damage to these sites?

X

▪ encroachment into precious ecosystem (e.g.
sensitive habitats like protected forest areas or
terrestrial wildlife habitats?

X

▪ dislocation or involuntary resettlement of people?

X

No impairment of historical/cultural monuments, and
no loss/damage to these sites as the project will be
constructed in the existing power house.
The project will be constructed in the existing power
house premises. No sensitive habitats are involved.

Will not involve dislocation or involuntary resettlement
of any people.
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SCREENING QUESTIONS
▪ disproportionate impacts on the poor, women
and children, Indigenous Peoples or other
vulnerable groups?

Yes

▪ aesthetic degradation and property value loss
due to establishment of plant and ancillary
facilities?
▪ risks and vulnerabilities related to occupational
health and safety due to physical, chemical,
biological, and radiological hazards during
project construction and operation?
▪ noise and dust from construction activities?

No
X

REMARKS
There will be no disproportionate impacts on the poor,
women and children, IP or other vulnerable groups
caused by the project.

X

The project will be constructed in the exiting power
house premises.

X

Mitigation measures proposed in EMP will limit these
impacts. Good local and international construction
and operation practice in EHS will be applied.

X

Impacts will be minimal since the project only includes
replacement of non-efficient DG sets and installation
of new DG sets in existing powerhouses. Will be
mitigated by employment of good engineering design
and site practices.

▪ short-term soil erosion and silt runoff due to
construction?

X

▪ fugitive dust during transportation, unloading,
storage, and processing of coal, and polluted
runoff from coal storage?

X

This is a diesel fired power plant.

▪ hazards in gas pipeline operation and gas
storage at power plant sites?

X

Mitigation measures proposed in EMP will limit these
impacts. (Handling and disposal of phased DG set
and disposal of used oil)
This is a diesel fired power plant.

▪ changes in flow regimes downstream of the
water intake due to abstraction for cooling
purposes?

X

▪ risk of oil spills, which could pollute surface and
groundwater and soil?

X

Project scale is not expected to cause changes in flow
regimes.

▪ pollution of water bodies and aquatic ecosystem
from wastewater treatment plant for boiler feed,
bleed-off from cooling towers, boiler blowdown
and wash-water, and effluent from ash pond?

X

Cooling water discharge may cause pollution of water
bodies. Mitigation measures proposed in EMP will
limit these impacts.

▪ air pollution from fuel gas discharged into the
atmosphere?

X

▪ public health and safety hazards due to solid
waste disposal in sanitary landfills (see Matrix of
Impacts and Measures for Solid Waste
Disposal)?

X

Expected from exhaust emissions from new DG set.
Mitigation measures proposed in EMP will limit these
impacts.
Used oil and disposal of phased out DG set may
cause adverse impacts. Good local and international
practice will be applied to avoid community safety
risks.

▪ large population influx during project construction
and operation that causes increased burden on
social infrastructure and services (such as water
supply and sanitation systems)?

X

No additional
activities.

▪ social conflicts if workers from other regions or
countries are hired?

X

Project scale is not expected to cause social conflicts.

▪ risks community safety due to the transport,
storage, and use and/or disposal of materials
such as explosives, fuel and other chemicals
during construction and operation?

X

population

influx due

to project

Disposal of phased out DG set and collection and
disposal of used oil from DG set during operation may
cause adverse impacts. Mitigation measures
proposed in the EMP will control these impacts.
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SCREENING QUESTIONS
▪ community safety risks due to both accidental
and natural hazards, especially where the
structural elements or components of the project
(e.g. ash pond) are accessible to members of the
affected community or where their failure could
result in injury to the community throughout
project construction, operation and
decommissioning?

Yes
X

No

REMARKS
Mitigation measures for accidental and natural
hazards will be incorporated in the engineering
design; good local and international practice will be
applied to avoid community safety risks due to both
accidental and natural hazards.
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Checklist for Preliminary Climate Risk Screening
Country/Project Title: Maldives/Outer Islands for Sustainable Energy Development (8 MW Diesel
Generation on Male Island)
Sector : Energy
Subsector: Power generation
Division/Department: SEAN/SARD
Screening Questions
Location and
Design
of
project

Materials
and
Maintenance

Performance
of project
outputs

Score

Is siting and/or routing of the project (or its
components) likely to be affected by climate
conditions including extreme weather related
events such as floods, droughts, storms,
landslides?
Would the project design (e.g. the clearance
for bridges) need to consider any hydrometeorological parameters (e.g., sea-level,
peak river flow, reliable water level, peak wind
speed etc)?
Would weather, current and likely future
climate conditions (e.g. prevailing humidity
level, temperature contrast between hot
summer days and cold winter days, exposure
to wind and humidity hydro-meteorological
parameters
likely affect the selection of
project inputs over the life of project outputs
(e.g. construction material)?
Would weather, current and likely future
climate conditions, and related extreme
events likely affect the maintenance
(scheduling and cost) of project output(s) ?
Would weather/climate conditions, and related
extreme events likely affect the performance
(e.g. annual power production) of project
output(s) (e.g. hydro-power generation
facilities) throughout their design life time?

Remarks8

1

The main impacts of climate
change in the project include sea
level rise, extreme winds, and
extreme high air and water
temperatures.

1

The project will provide DG set
with resilience to climate change
through compact and
preassembled systems resistant
to marine environment.

0

0

0

Options for answers and corresponding score are provided below:
Response
Not Likely
Likely
Very Likely

Score
0
1
2

Responses when added that provide a score of 0 will be considered low risk project. If adding all
responses will result to a score of 1-4 and that no score of 2 was given to any single response, the project
will be assigned a medium risk category. A total score of 5 or more (which include providing a score of 1 in
all responses) or a 2 in any single response, will be categorized as high risk project.
Result of Initial Screening (Low, Medium, High): Medium
Other Comments:_______________________________________________________________
Prepared by: SAEN

8

If possible, provide details on the sensitivity of project components to climate conditions, such as how climate parameters are
considered in design standards for infrastructure components, how changes in key climate parameters and sea level might
affect the siting/routing of project, the selection of construction material and/or scheduling, performances and/or the
maintenance cost/scheduling of project outputs.
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APPENDIX 4: DECISION NOTE ISSUED BY THE EPA

80

81

APPENDIX 5: COMMUNICATION FROM EPA FOR 8 MW SUB-PROJECT

82

APPENDIX 6: ENVIRONMENTAL AUDIT CHECKLIST FOR STELCO, MALE’ POWER
STATION

Guidelines Considered

PCB oil in transformers and switchgear
• Transformers with PCB
• Switchgear with PCB
• Safe disposal of PCB oil

11 kV
26x11 kV and 16x11kV GIS line bays, 2x1500
kVA 11/0.4 kV t/fs, 3x 630 kVA 11/0.4 kV t/fs, 1x
413 kVA 11/0.4 kV t/fs
X
X
NA

NA
• Prevention of PCB fires
NA
• PCB Labelling
NA
• PCB oil leakage
NA
• Retrofitting
NA
• PCB oil Storage
Use of SF6 and other greenhouse/hazardous gases

• Gas insulated switchgear
X
• Gas insulated t/f

• Presence of SF6 in switchgear

• SF6 retrieval arrangements
X
• Presence of other hazardous gases
Storage of liquid fuels, raw and in-process materials, solvents, wastes: to prevent spills,
to prevent soil contamination and to prevent ground and surface water contamination

• Containment, Dikes, and Berms
(e.g. for transformers)

• Storage facility

• Drainage
 (minimal or almost no leakage. Gravel laid to
• Oil leakage
prevent damage)
X
• Need for extra gravel
Workplace air quality

• Monitoring of workplace air quality

• Good ventilation (ensure)

• Maintenance of air quality

• Providence of respiratory
equipment

• Enforcement of the application of
personal protective equipment
whenever exposure levels of
fumes, solvents and other materials
exceed threshold limit
Workplace noise

• Noise control equipment
IFC/ EHS Noise levels
Ambient
Noise Day
Night
Level within 65 dB9
(dB)
Residential
65
65
Industrial
70
70

• Maintenance of equipment
9

STELCO uses 65db as the standard for comparing levels for both day and night. The Maldives Energy
Authority uses 70dBA as their standard. Given the small and crowded nature of the capital it is not possible to
use more stringent standards and there is no space to relocate or leave ample spacing between the
powerhouse and residential areas.
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•

Use of protective gear when noise
level exceeds 85 dB
Other Physical Agents
• Safe working area (absence of
radiation, magnetic fields)
• Monitor regularly for radiation and
field levels and equipment integrity
(earthing, protective shields,
lockouts etc.
Electrocution
• Strict procedure for de-energizing
before working on electrical
equipment
• Training of personnel for safety
procedures
Occupational health and safety guidelines
• Physical factors in the workplace
signage
• Lighting (including security lights)
• Fire detection
mechanism/equipment
• Firefighting equipment
• Cleanness (inside and outside
substation)
• First Aid Kit
• Features that pose safety risks
(missing or broken slabs, dogged
holes, etc.)
• Fence or enclosure of the site
(Restriction of unauthorized people)
Welfare Facilities
• Safe and clean drinking water
• Toilets
• TV/Radio/internet
• Guard kiosk
Personal Protective Equipment
• Eye and face
• Head
• Hearing
• Hand
• Respiratory
• Leg and body
Ambient factors in the workplace
• Noise
• Vibration
• Illumination
• Reflections
• Temperature
• Hazardous materials
• Biological agents
• Ionization radiation
Training and Documentation
• Training (Learning materials,
equipment and tools)
• Training on operational hazardous



No radiation, magnetic field present at alternator
of Generator set
































NA
X

NI
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and how to control the hazards
Training on health risks, hygiene,
and exposure prevention
• Training on accidents and accident
prevention, protective equipment
and clothing
Performance Monitoring
• OHSMS organization policy
• Emergency prevention,
preparedness and response
• Investigation of work related
injuries, ill health, disease and
accidents
• Safety inspection, testing and
calibration
Material handling (Hazardous and non-hazardous materials)
• Storage
• Labelling
• Handling
Solid Waste/Scraps
• Handling
• Disposal
Space for Expansion
•

•

Availability of space for expansion

NI
NI

NI

NI







X

OHSMS- Occupational Health & Safety Management System

NA

Not Applicable,


X
t/f
CB
AC
NI
NI
S/S
NT
NR
NM
Con

Yes/OK
No
Yes, on transformers
Yes, on oil Circuit Breakers
Yes, with air conditioners
It is there, but Need Improvements
Need Improvements
Substation
Need Training
Need some Repair
Need Maintenance
Yes, it is contaminated

Areas that need improvement are training and documentation and performance monitoring.
It is proposed to strengthen these areas during the implementation of the Phase 1; 8MW
generator project.
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APPENDIX 7: CORRECTIVE ACTION PLAN FOR STELCO, MALE’ POWER STATION
FOLLOWING ENVIRONMENTAL AUDIT CHECKLIST
#

Finding/Observation

Corrective
Action

Responsible
Party

01

Minimal or almost no oil
leakage at fuel storage and
waste oil storages
Need improvement on
training and documentation
and performance monitoring
of hazards and OHS

Lay gravel on
the ground

STELCO

02

Conduct training STELCO
on improving
documentation
and
performance
monitoring of
hazards, risks
and OH&S

Target
Completion
Date
Action
completed
Before July
2017
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