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Executive Summary

This EnvironmentalSocial Impact Assessmen(ESIA) document has been formulated in
accordance with the EIA regulation of the Maldives for the proposed establishment of 11.43 MW
solar photovoltaic systems for power generation in 8 locations.

1 The project locations encompasses the followagions/islands:
Kulhudhuffushi City

B. Eydhafushi

Lh. Hinnavaru

G.Dh. Thinadhoo

Fuvahmulah City

Addu City (Hithadhoo, Feydhoo, Hulhumeedhoo)

O O O O o o

1 The methodologies applied in the formulation of tASIA is on the basis of the EIA
regulation and the joirgxpertise of th&SIA team. Data was obtained throughste data
collection, engineering documents, and relevant published scientific sources.

1 The project is carried under the umbrella of the Ministry of Environment, Climate Change
and Tec hn cdemting SustaindblecPrivate Investment in Renewable Energy
(ASPI RE) 6 project. I n this regard, the pr
transiting to renewable and clean energy sources from polluting fossil based sources as per
the statugjuo.

1 The project proponent is POWERCHINA HUDAONG ENGINEERING
CORPORATION LTD (HDEC)

1 The main objectives of thiSSIA is to safeguard the environmental and social dynamics
associated with the project while ensuring compliance with the set legal framamgbrk
best practices.

1 The operational phase of the project is expected to save 45.28 million Rufiyaa worth of
diesel fuel per year. Additionally, this translates to a savings of 14,811 MT annual carbon
emissions from the Maldives.

1 The negative impacts diie project are mostly associated with the construction phase of
the project. These include impacts such as noise and air pollution, nuisances caused to the
public during construction activities such as logistical mechanisms, and use of heavy
machineriesFurthermore, to some extent vegetation clearance is expected in Fuvahmulah
City and Thinadhoo. However, the trees will be transplanted in areas designated by the
respective island/city councils. In cases where trees would not be transplanted, two trees
will be planted for each tree uprooted/cleared in accordance with the regulatory
framework.

T With regard to the identified potential impacts, respective mitigation measures are
identified in the report where the proponent commits to undertake throughuitse af
the project duration including both the construction and operational phase of the
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project.These measures include demarking the project sites with adequate siggaige,
inspection of project site and personals and sound management of waste generated. In
addition,works carried out at the airport sites at Fuvahmulah and Kulhuduffushi shall
adhereall the requirements in throposed SOPs developed by the relevatiiaities as
discussed in the repoth general the share of the acute environmental impacts envisaged

in the construction phase of the project, can be minimised through adhering to the
mitigation measures defined in this report.

T Occupational safety measures and envisaged hazard scenarios are highlighted in the report;
which are relatively similar to developments of similar scale.

T Relevant legal instruments and guidelines are stated and highlighted in the report. The
project willadhere to the set legislative framework including the relevant guidelines.

1 Stakeholders identified through the scoping process were approached; key notes and
reservations highlighted in the consultations are summarized in this report.

T A community engageant plan for the proposed project is included to establish positive
relationships, building trust, identifying community concerns, and ensuring compliance
with regulatory requirements. In this regard the project proponent seeks to engage with the
local coomunity and authorities, to obtain feedback and input, address any concerns, and
develop solutions that are acceptable to all parties. The plan will help to minimize negative
impacts on the environment and community, and ensure the success of the project.

1 Project alternatives including the no project option are discussed in this Bpbrthe
positive and negative impacts were technically weighed to deduce the most favourable
optionto go ahead with the proposed project.

1 The project monitoring plan i®rmulated to ensure the effectiveness of the mitigation
measures proposed, contribute to sustainable development, to be proactive in dealing with
the issues which may arise during the course of the projeese include analysing ground
water, airquality, vibration and physically inspecting that all the health and social aspects
are monitored both during construction and operation sfdgedetails area included in
the report.

1 As such projects are often subjected to negative changes to the existoagcemomic
environment, a grievance redress mechanism is formulated to resolve the issues through
receipt and processing of the complaints logged.

1 With regard to the proposed scope, the project can be said as a net environmentally positive
project due to the reduction of GHGs from transiting from diesel based power generation.
Additionally the project will reduce the expenses made to purchase imported fossil fuel to
cater the power generation needs of the project locations while creasranghawareness
on renewable energy.
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Environmental Social Impact Assessment (ESIA) for Installation of 143 MW Solar PV Systems in Addu
City, Eydhafushi, Fuvahmulah City, Hinnavaru, Thinadhoo, and Kulhudhuffushi City

1 INTRODUCTION

1.1 PROJECT BACKGROUND

The Government of Maldives, since 2009, kasbarked on a policy to achieve low carbon
development and reduce dependence on fossil fuel. One of the approaches to achieve these
targets is through scalingp of renewable energy resources, particularly energy. The Maldives
being one of the pilot coumés of the ScalingJp Renewable Energy Program in Low Income
Countries (SREP), an Implementation Plan (IP) was submitted to the Climate Investment Fund
(CIF) on October 2012. This SREP, which was endorsed in November 2012-saimmittee,

ai ms t o reiaivable eneips on a large scale, to effectively contribute to poverty
reduction and sustainable devel opmento. Thu
Private Investment in Renewable Energy (ASPIRE) was conceptualized within the boundaries
of the SREP and policies of the government. This program aims to encourage involvement of
private parties in the renewable energy sector of the Maldives. The program will combine
technical assistance with private sector investment, to-apalke deploymentfd®V based
generation on the islands. The aim of ASPIRE project is to encourage and facilitate private
investments in the RE sector by addressing the barriers, namely:

1. Associated high risk of investing in RE sector such as high capital investments with
repatriation of profits.

Limited local familiarity with the technology

Little private sector exposure to the institutions in the sector

Lack of fully evolved regulatory framework in the sector

Domestic capital has little experience and/or appetite f@siting in this sector

Small scale of power distribution and dispersed investment projects make it difficult to
attract private sector and to reach economies of scale.

o0k wd

In order to address these barriers, the ASPIRE Project originally launched in 28igdass

the development of an investment framework to mobilize private sector funds, and targeted to
install PV capacities in larger islands. The framework consists of various contractual
obligations that involve all key stakeholder parties, and hasrtwespn of security package
support covering termination risks and payment delays risks are also covered, along with the
potential for tariff buy down envisioned, to mitigate first mover risks and to make the
subproject attractive for investment. Site @y is also a noffiscal guarantee provided
directly by the GoM in support for the project, all of which is meant to reduce investment risks
for developers.

The outcome of this framework had already been demonstrated through the award of the first
PPAfor L5MW capacity of distributed rooftop PV =
commissioned in 2018. Furthermore, another PPA for a 5.6 MW of giooodted PV

system and rooftop solar PV is currently being installed and planned to be commissioned i
August 2023.
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This ESIA is of concern 01143 MW PV installation planned foAddu City, Fuvahmulah

City, GDh. Thinadhoo, B.Eydhafushi, Lh.Hinnavaru and Kulhudhuhfushi City is phase 3 of
ASPIRE project. Through competitive bidding process the projest avarded to a joint
venture of Megafirst Coorporation Berhad (Malaysia) and PowerChina Huadong Engineering
Coporation LTD (China).

As a continuation of thengoing efforts through ASPIRE projedhrough world bank
assistancén 2021 Ministry of Environment (ME) had launched the Accelerating Renewable
Investments & Sustainable Energy (ARISE) Project as a means to address the limits of solar
PV grid absorption capacity, by increasing storage cgpacd by upgrading the existing grids

of the islands and enable further scale up of solar PV through the private sector through the
ASPIRE model.

1.2 PROJECT PROPONENT
The project proponent is PowerChina Huadong Engineering Coporation LTD (HDEC).
Theoffice address and contact details for the proponent are provided below.

Table1-1 Proponent Details

Address: PowerChina Huadong Engineering Coporation Limited (HDE
No.201 Gaojiao Road, Yuhamyjstrict,
Hangzhou City, Zhejiang Province

311122
Peopleds Republic of China
Contact Information: Website:www.hdec.com

Email: ec_aspire@hdec.com>
Phone0571-56628888/ +960

1.3 PURPOSE AND OBJECTIVES OF THIS ESIA

The primary objectives of thigport are as follows:

1. Identify anticipated environmental and social risks and impacts associated with the
proposed activities of the project.
Safeguard the environmental and social dynamics of the project.
Ensure compliance with the established legal &aork and best practices.
Enable informed decisiemaking.
Promote environmentally and socially sound sustainable development by identifying
and implementing appropriate measures.
Ensure the project proponent's commitment to safeguaehtheonmental and social
aspects associated with the project.

aprown

o

Specific to the project's scope, the following aspects were taken into account:
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1. Ecological assessment: Evaluate the potential impacts of the project on the natural
environment, including chaeg to wildlife habitats, impacts on protected species, and
effects on biodiversity.

2. Social assessment: Assess the potential social impacts of the project, such as impacts
on local communities, cultural heritage, and traditional practices.

3. Economic assessme Evaluate the potential economic impacts of the project,
including effects on employment, income, and local industries.

4. Health and safety assessment: Assess the potential health and safety issues associated
with the project, including impacts on air andter quality, noise pollution, and risks
related to the construction and operational phases of the project.

These assessments will provide a comprehensive understanding of the project's potential
environmental, social, economic, and health and safgdliaations, allowing for appropriate
measures to be implemented to mitigate any adverse effects and promote sustainable
development.

1.4 PROJECT JUSTIFICATION

Maldives as a nation is largely dependent upon foreign imported fossil fuels to meet its energy
demand. This is one of the core challenges in increasing the overall energy security of the
nation. Additionally, this further stresses the national foreign reserve and also contributes
significantly to the national GHG emissions. The National Action PlaiorPollutants

identifies electricity generation from diesel as a major source of GHG emissions totaling to
71. 6% of the countryodos CO2 emissions (Minist

Table 1-2 existing data in relation to the islands within the scope of the project (Maldives Energy
Authority , 2019)

Island Electricity CO2 Existing | Diesel  Fuel| Total Diesel
Provider Emissions | Solar PV | Consumption | Generators

(tCO2) Capacity | (Litres) installed
Year 2019 | (kW) capacity (kW)

Eydhafushi Fenaka 3,293 1 4,573,825 1700

Hinnavaru Fenaka 2,583 - 1,145,355 1160

Thinadhoo Fenaka 6,262 - 2,679,558 3800

Fuvahmulah City Fenaka 9,747 - 3,748,600 4600

Kulhudhuffushi | Fenaka 9,488 11 3,667,028 4400

City

Addu City Fenaka 29,245 1,618 11,970,457 15,446
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Table1-3 the expenses on fuel is expected to be reduced along with the entailed€ahissions
through the solar PV installations through the project

Island Area Diesel  Savings pel CO2 Reduced in MT
year/Million MVR

Eydhafushi 13,170 6.3 2064

Hinnavaru 8114 3.16 1032

Thinadhoo 26458 7.73 2529

Fuvahmulah City 26540 6.31 2064

Kulhudhuhfushi City | 21204 7.26 2374

Addu City 26235 14.52 4748

Total | 45.28 14811
It is of note that the proposed project is

compl etion will c¢ont rachewung eetcarbon bebtalityrbyp2030,ca8 6 s
committed in the Nationally Determined Contributions (NDC).

1.5 METHODOLOGIES APPLIED

The methodologies applied in the formulation of & A is on the basis of the EIA regulation

and the joint expertise of tHeSIA team. Data was obtained throughsite data collection,
engineering documents, and relevant published scientific sources.

The gathered data was used to assess the impacts asbowitit the project. Feasible
mitigation measures were studied and proposed in response to the identified potential adverse
impacts associated with the project. The Terms of Reference, of this assessment is included in
the AppendixA.

1.5.1 DATA COLLECTION

Table 1-4 the data collection methodologies adopted for the stated respective parameters for this
assessment

Data Parameter
Traffic Analysis

Description

Manual traffic count method was utilized for ttraffic flow analysis.
Vehicles were classified based on the respective engine capaci
form factor. Movements for each set of classification were reco
separately at a defined intersection of the road.

Noise level Noise pollution at the projecite was measured using a handheld
mobile device.
Data from multiple locations were accounted andgderenced.
Stakeholder Stakeholder consultations were conducted through virtual means

Consultation person as well. A scoping meeting was heldually by EPA on the
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15th of November 2022. Participants includes EPA, the respe
councils, MECCT, project proponent, local representative of
proponent, and representatives from the EIA consultant team.

As for the stakeholder consultations, tklentified stakeholders we
consulted and their reservations/recommendations were accoun
per the TOR of this assessment:

Climate

Climate data were sourced from Maldives Meteorological Services
other secondary sources

Environmentally
proteded areas an
sensitive areas

Referenced from Environmental Protection Agency.

Terrestrial
Vegetation

Aerial imagery, physical observation and existing literature were u

Built Environment

Built environment were assessed through viguglection and throug
stakeholder consultation.

Ground Water

Water sample was collected from existing ground water wells in
bottles and tested in MWSC analytical laboratory.

Conductivity: Method 2510 B. (adapted from Standard mett
for the exanination of water and waste water, 23rd edition)
pH: Method 450€H+ B. (adapted from Standard methods for
examination of water and waste water, 23rd edition)
Salinity: Method 2520 B. (adapted from Standard method;s
the examination of water and wastater, 23rd edition)
Temperature: in situ analysis through an infrared thermome
TDS: Electrometry

DO: In-house Test method (Adapted from HACH BOD LD(
Probe (Model LBOD10101) manual)

Hazard Vulnerability

Collected through existinditerature and referenced from availal
secondary data sources

Air Quality

Carbon Monoxide surface concentration, Sulphur dioxide and Nitr
dioxide levels were taken from satellite based modelled data so
from GEOS5 (Goddard Earth Observing Sgst), and Globa
Modelling and Assimilation Office (GMAO) / NASA.

Sampling locations are geeferenced and included in this report.

Existing
Environment

Data for the existing environment were sourced through v
inspection, stakeholder consultatioasd from relevant literature.

Socioeconomics

conditions

Data for the soci@conomic conditions were sourced through phys
observation, stakeholder consultations, and from relevant literaturg
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Engineering Engineering documents, includitoncepts, structural details, and B
Parameters of Quantities were sourced from the proponent

1.6 LITERATURE REVIEW

Assessments conducted for similar projects, purposes and relevant context to the proposed
project were studied for the formulation of theport. In this regard, the following are the
assessments reviewed for this report.

Ahmed, 2014, Environmental and Social Management Framework for the proposed

Solar PV Projects under Accelerating Sustainable Private Investment for Renewable
Energy (ASPIFEE) Programme, CDE

JI CA, 20009, Feasibility Study for applica
Hul humal ed I sl ands in the Republic of Mal
Environment and social management report proposed installation of 5Smtiegrid

solarphdt ovol taic system in greater maled reg
2021

2 PROJECT LOCATIONS

The project covers 8 different locations from the regmms

Kulhudhuffushi City
B. Eydhafushi

Lh. Hinnavaru
G.Dh. Thinadhoo
Fuvahmulah City
Addu City

Careful considerations were taken on the landuse for islands where land use plans have not
been updated/approved. In this regard, the island councils were consulted in the site selection
process.
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2.1.1 KULHUDHUFFUSHI CITY

Kulhudhuhfushi is an island located in the eastern side of Haa Dhaalu (Thiladhunmathi
Dhekunuburi) Atoll, with geographic coordi ne
mostpopulous island in north of the Maldives, withesyistered population &,838; out of

which 4,798 are females and 5040 are males (President's Office , R@28htly, it received

the city status, and its land area is 247 hectares (ha), with a lergibrokimately 2.5 km and

a width of 0.89 km.

The island has two wetland areas, with the larger one located in the northern end and the smaller
one in the south end. In 2018, the wetland area in the north of the island was reclaimed to build
an airport. Kilhudhuhfushi is considered the northernmost hub of the Maldives, and many
people from HA, Hdh, and Shaviyani atoll move to the island to access education and health
services. The island is an economic hub, and most people are involved in retail andlesholes
businesses.

Atotal area of 16792 m2 from two sections is allocated from the proposed project. The northern
section has an area of 9766 m2 while the southern section covers an area of 7026 m2.

As indicated in the following figur@-2, the proposed pject area in Kulhudhuffushi City is
within the boundaries of the Kulhudhuffushi Regional Airport.
FE A . %

10,875 sqm
Lenght = 725 meters
Width = 15 meters

1‘

1965 sqm
— oy Lenght = 131 meters |
Width = 15 meters

8364 sqm

m; WGS 1984 UTM Zona 43N
Mercator | Lenght =697 meters | 8
L} | Width = 12 meters

| SolarinstallationArea

<t A

Figure 2-2 Kulhuduffushi City Project Area
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2.1.2 EYDHAFUSHI

Eydhafushi, located in the eastern rim of Baa Atoll, is the administrative capital of the atoll. Its
geographic coordinates are 5° 6'7.81"N, 73° 4'7.03"E, and it is the most populous island in the
atoll, with aresident population of 3,339; out of whichOD6are females and 1739 are males
(President's Office , 2023)he total area of the island is 55 hectares, including 25 hectares of
reclaimed land. Most of the services in the atoll are established in Eydhafushi since it is the
capital. The reclamation dydhafushi was done in 2014, aimed at providing space for new
residential developments as the island had reached its maximum capacity.

Although Eydhafushi does not have unique environmental features, Baa Atoll is the first
declared biosphere reserve in the Maldives with many environmentally sensitive sites. The
major economic activities on the island include government employment, wankiagorts,

retail business, and fishing. The project is planned to be implemented in the reclaimed land of
Eydhafushi, which involves the installation of LMW of Solar PV outside of the ring road of the
island and in the stadium arekour areas addingouo 13170m?2 has been designated by the
council for the project

The Island Waste Management Centre (IWMC) is the closest facility to the site, located few

meters to the east of the middle PV installation section. The children's park of Eydhafushi and
proposed recreational beach are also in proximity to the site. Furthermore, based on the land
use plan, public housing is planned to be constructed near the site.

The following figure2-3 indicates the proposed project site of Eydhafushi, which is located at
the reclalmed area of the |sland

o —

e e
Eydhafushl Solarlnstallatlon Area /JW//' ‘;"
n 7. .

Google Earth

Figure 2-3 Eydhafushi Project Area
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2.1.3 HINNAVARU

The island of Hinnavaru is the second most populated island in Lhaviyani atoll, situated in the
northhwestern parbf the atoll at geographic coordinates 5°29'35.85"N, 73°24'46.07"E. The
island has aesident population of Hinnavaru is 4,873; out of which 2392 are females and 2481
are males (President's Office, 202a8)d, similar to other islands chosen for the ptojeas a
significant amount of reclaimed land. The total land area of Hinnavaru is 50 hectares, with
approximately 50% of it being reclaimed land. The island is located about 5 kilometers away
from the Madivaru domestic airpoA.total area of 8114m? h&een designated by the council

for the project

Hinnavaru doesn't possess any remarkable environmental characteristics. However, the roads
and houses of Hinnavaru are notable for their uniqueness, with narrow streets.

The following figure2-4 indicates the proposed project site of Hinnavaru, which is located at
the reclaimed area of the island.

Figure 2-4 Hinnavaru Project Area
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2.1.4 THINADHOO

Thinadhoo is situated in the western edge of Huvadhu atoll, with geographic coordinates of
0.5311° N, 72.9977° E hinadhoo has eesident population of 7,456; out of which 3,678 are
females and 3,778 are males (President's Office , 282&)ng it the met populous island in
Huvadhoo atoll, which is the largest atoll in the Maldives in terms of geography and serves as
the capital of South Huvadhu atoll. Currently, the land area of Thinadhoo is approximately 180
hectares, of which 80 percent is reclaimaddl. There are no notable environmental features
on the island.

The proposed project entails the installation of 2MW of solar PV on the outer road on the
western side of Thinadhoo. The area is currently barren, with some recently planted small
coconut pahs and shrubs. Coastal Protection geobags were installed in this location in 2016.
The Island Waste Management Centre is located immediately north of the site, while residential
developments are few meters to the east of the proposed site. A park acaled PO meters

to the east of the site, and the main Islamic Center of Thinadhoo is approximately 80 meters
east of the proposed sit&.total area of 26458m?2 has been designated by the council for the
project.

The following figure 2-5 indicates the proposed project site of Thinadhoo, which is a
longtitudinal stretch in the western coast of the island.
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Figure 2-5 Thinadhoo Project Area

2.1.5 FUVAHMULAH CITY

Fuvahmulah City, has a resident population of 12,790; out of which 6,270 are females and
6,520 are mal es ( Fsthe thiid chesinpopdlsus ciy irf thedvaldive2 The 3 )
island, which is both an atoll and a city, is located between thet@oand the southernmost

Addu atoll at 73A25E400E and O0A17E530S. With
largest island in the country. A notable feature of Fuvahmulah is that approximately one third

of the island is composed of protectedtlands and marshlands that surround the two largest
freshwater lakes in the Maldives: Bandaara Kilhi and Dhadimagi Kilhi.

As indicated in the following figur2-6, the proposed project area in Fuvahmulah City is within

the boundaries of theuvahmulah Regional Airport. Fuvahmulah airport started its operation

in November 2011. The airport is situated at an altitude of 6 feet (2 meters) above the average
sea level. It has a single runway, which is 1,100 meters (3,609 feethltotgl area 58509m?

has been designated withing the airport boundary for the project
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Figure 2-6 Fuvahmulah Project Area

2.1.6 ADDU CITY

Addu City, located in the southemost atoll of the Maldives, is the secedlagdgest urban area

in the country in terms of population, with a resident populati®8@90peoplePr esi dent 0 s
Office 2023. The city comprises six administrative islands:hidithoo, Maradheé&eydhoo,

Maradhoo, Feydhoo, Hulhudhoo, and Meedhoo. Hithadhoo, Maraeythoo, Maradhoo,

and Feydhoo are connected by a link road and to the international airport located in Gan, while
Hulhudhoo and Meedhoo are located separately iedbtern rim of the atoll.

Addu City is a hub for economic activities in the region, as it is home to Gan International
Airport, one of three international airports in the country, and Hithadhoo port, one of four ports
in the Maldives. The city also plagsrole in tourism, with three resorts, one city hotel, and
eight guest houses. Additionally, fishing and agriculture are prominent economic activities,
with agriculture being especially prevalent in Hulhudhoo and Meedhoo islands.

Addu City boasts remarkable environmental features, including the largest protected area
network in a single atoll in the Maldives, known as the Addu Nature Park. Currently, the park
encompasses three protected areas, namely Eydhigali Kilhi and Koattegdvetd marine

area, an alearround manta point off Kandiheftdaakandu channel, and the British Loyalty
shipwreck. Moreover, four new areas were declared protected in Addu on September 9, 2020.
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Consequently, Addu was designated a UNESCO biosphereveeser October 28, 2020,
following the addition of these areas to the park.

Addu Football Stadium (Hithadhoo):

The Addu Football Stadium, located in Hithadhoo, also serves as an important landmark. The
council identified the parking areas for the stadianthis location, and a designated area of
7665m? is intended for solar installation. The parking areas are situated to the east of the
stadium and on either side of the main viewing stand. Furthermore, the site includes stadium
infrastructure such as a football pitch with a running track, along wittoouggym, volleyball

courts and a basketball court.

The following figure2-7 indicates the proposed project siteHithadhoowhich islocated at
the stadium of the island.
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Figure 2-7 Hithadhoo Projet¢ Area
Feydhoo Habour.
The proposed PV installation will occupy a total are@,870m?2, which was reclaimed during
harbour construction works in 2015 and is currently not being used for any productive purpose.
The western side of theclamation land has no existing infrastructure, while the eastern side
is home to a fuel supply shed, the main ferry terminal, and the bus terminal, all of which are
situated about 450 meters east of the proposed site. The installation site is alscalmzatd
7 meters from the link road, a busy highway that connects all the inhabited islands of Addu,
except for Hulhudhoo and Meedhoo. On the opposite end of the link road, there are residential
and commercial developments, including restaurants and,dbogted around 18 meters from
the PV installation area.

The following figure2-8 indicates the proposed project sitd=efydhoowhich islocated at the
Feydhoo Harbour.
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Figure 2-8 Feydhoo Project Area
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Maradhoo Feydhoo Harbour:

The proposed solar PV installation at Maradhoo Feydhoo harbour will cover an drea@f

m2. The harbour's construction was completed in 2022 and the island is connected to Gan
International Airport and all the inhabited resident islands in Addu through the Link Road,
except for Hulhudhoo and Meedhoo. It is important to note that the roadnsbofsy, and any
activities near it may affect traffic flow. In addition the site is also locapguioximately 0.03
meters away from Bank of Maldives Gan branch and Maradhoo Feydhoo Youth. Center

The following figure2-9 indicates the proposed projectesof Maradhoo Feydhowavhich is
located at the Maradhoo Feydhoo Harbour.
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Figure 2-9 Maradhoo Feydhoo Project Area
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Hulhumeedhoo near STP:

The council has allocated an area of 7@3@or the installation of Solar PV in Hullmeedhoo.

The site is located adjacent to the periphery wall of the sewerage treatment plant and is bordered
by the Island Waste Management Centre, located 50 meters to the north, and the Maakilhi
protected wetland arg#ocated 5 meters to the west. Private agricultural lands are situated
about 1 meter to the south of the site. It is worth noting that historically, the cleared part of this
site was used as a landfill before the construction of the Island Waste Mana@amie.

The following figure2-10 indicates the proposed project siteHhflhudhooMeedhoavhich is
located at the HulhudhooMeedhoear STP.

4 Sewerage Treatment Plant
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Figure 2-10 Hulhumeedhoo Project Area

2.2 OBJECTIVES OF THE PROJECT

The project aims to establish a total of 11.43 MW solar PV systems across 8 sites in 6
different administrative regions with the following major objectives:

~

I Installation of Solar PV systems for power generation
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1 Minimise the national dependency onlpong fossil fuels, while reducing the
expenses on fuel and create a path to transit to renewable energy

Minimise the emission of GHGs and other pollutingdrgducts which are harmful to
human health and the environment.

Community empowerment amtonomic development through the jobs created
economic opportunities created from the project

Raise awareness on renewable and clean energy production

-

-

-

2.3 DESIGN AND STRUCTURE

Site specific design and structure drawings are presented in Apggotitkis report.
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2.4 PROJECT ACTIVITIES T CONSTRUCTION PHASE

2.4.1 Civil Works:
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Figure 2-11 Main Construction Flow of the PV Area
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2.4.1.1 SITE LEVELING:

2~4 excavators will be used per island for rough grading from high to low for bushes and
grass. Ground levelling will be conducted according to the requirement for module rack

1,280 x 720

Figure 2-12 Site Leveling with Excavator

Site stripping principles: Mainly bushes and trees shall be removed. Destruction of
vegetation in flat areas shall be reduced as far as possible to preventosatand soil
erosion and meet local environmental protection requirements. Site leveling principles:
Levelling shall be conducted mainly for pits, steep slopes, and earth hummocks in the site
area to meet the requirement for module installation. EHaxtk cut and fill balance shall

be reached as far as possible to reduce spoils.

Site leveling for Fuvahmulah site and Addu Hulhumeedhoo Site will be different from the
other project sites.

Clearing of the area prior to excavation

The area to bexcavated shall be free and clear of any materials stored related to other
packages that might hinder a continuous and smooth working environment. All these
materials shall be removed and transferred from the border of the excavation areas.

Top Soil Removkand leveling

Establish survey markers to identify the working area in which the removal of topsoil is
required. Strip the topsolil to the subsoil level or as instructed by the engineer. Use tracked
equipment such as Backhoe, Excavator, wheel loader, daamdrtipper. Dispose of and
stockpile the topsoil separately from subsoil or other excavated material for subsequent
reuse in covering the required area. Ensure that sufficient material for this purpose is
preserved. Place the topsoil in lots at the limsashown on the drawing or approved by the
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engineer/project manager. works to ensure that the required formation level will be reached
and avoid any oveexcavation.

Excavation works shall be done as follows: Excavation will be done using a combination of
excavators and hydraulic rodkkeaking hammers. The number of equipment within the
combination will be deployed on the project site and shall work simultaneously. The
contractor is to use multiple excavators and breaking hammers (if required) to adifere to
program of works provided HSE rules are adhered to.

Rock Excavation:

Excavation In rocks may be carried out by a tracked bulldozer or ripper or by any other
method approved by the engineer.

Finalization of the formation level

Before reaching thérmation level, the final 0.5m of rock layer shall be excavated using
light jackhammers to ensure the integrity of the founding stratum after the excavation. In
case after reaching the formation level, any loose or unsuitable surface found during the
inspection by the consultant will be removed and will be backfilled with C10 concrete or
suitable soil materials in accordance with the approved Method Statement.

Filing requirements and procedures

The Surveyor shall check the formation level once the exaavaidone per approved shop
drawings, where the final formation levels shall comply with the approved design
requirements. Any oveexcavation shall be backfilled with C10 concrete, and work shall be
done as per the approved Method Statement for BackfilVorks using C10 Mass Concrete
(for Over Excavated Areas and Unsuitable Soil / Surface).

The final excavation level shall be leveled together with the side slope, shall be trimmed,
and shall be free from any loose/soft materials. The area will be ahebinese from debris,
deleterious materials, and any unsuitable soil/surface as defined in project specifications.

2.4.2 Engineering Surveying:

2.4.2.1 ORGANIZATION OF CONSTRUCTION SURVEYING:
(1) Competence of Surveyor:

The focus of surveying control of this Project is strip foundation leveling to ensure the
accuracy of subsequent rack installation. The contractor will organize surveyors with
theoretical knowledge and practical experience to carry out the surveying éfrtject.
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(2) Organization:

The Project Manager Department will lead to forming of a professional surveying group
comprising professional surveyors. The surveying control network of this Project will be
set up by the surveying team, and transferrethéosurveying group of the Project
Department upon acceptance confirmation of the Owner and the Engineer.

2.4.2.2 CONFIGURATION AND MANAGEMENT OF MEASURING
EQUIPMENT:

1 All the measuring instruments and steel rulers can only be used after being evaluated
as qualifed.

1 Engineering surveying specifications shall be strictly followed.

1 All measuring instruments must be kept by special professional personnel.

2.4.2.3 ESTABLISHMENT OF CONSTRUCTION CONTROL NETWORK:

1 For surveying construction control points, perform a closed error check to ensure that
all errors meet specification requirements.
1 Use GPS or total station for surveying and positioning.

2.4.2.4 ELEVATION CONTROL:

According to the national benchmark marks intickin the general layout or the relative
reference points of benchmark specified in the survey and design drawings, lead accurately
with the total station the points to corresponding locations around the construction site for
monitoring and ensure thatdlbbenchmark positions for monitoring are firm and stable

without sinking or deformation.

2.4.3 Earth-Rock Works:

2.4.3.1 EARTH EXCAVATION:

Except for site leveling, earthworks of this bid section mainly include shallow foundation
excavation of inverter anldox-type transformer foundation. Conduct excavation with
machinery and perform foundation clearing manually and mechanically with earth
transported with dump truck; excavate to the foundation bottom with 200mm reserved for
manual clearing to prevent dishance of foundation earth; fill the lelying places within

the site area with excavated earth; and provide two 1m3 excavators and 4 dump trucks at
the site.
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2.4.3.2 ROCK EXCAVATION:

The surface layer is a silty soil or highly weathered layer, with mudstonédistu

below. If any rock layer which cannot be excavated by conventional method is met during
foundation excavation, use a quartering hammer for excavation, perform foundation
clearing manually and mechanically, and transport excavated rocks with a dwakpot
low-lying places within the site area for backfilling or to nearby pits for burying then
foundation construction since the foundation bottom may be uneven in mass rock
excavation.

2.4.3.3 EARTH BACKFILLING:

1) Selection of backfill materials: Select qui@d earth for backfilling, and remove
foreign matters and drain the accumulated water before backfilling.

2) Compact in layers the backfill manually or mechanically; water and tamp the backfill
layer by layer as per the specified layer thickness andahmpacting factor required by

the design; and place a layer after the previous layer is proven qualified after sampling and
testing as specified.

2.4.3.4 CONCRETE CUSHION:

In this Project, the plain concrete cushion is provided for the strip foundation, and
foundations of the boxype transformer, inverter, etc.

1 After foundation excavation is accepted by the design personnel, upon inspection,
place plain concrete for the cushion, mark the elevation point before concrete
placement of the cushion, and ensure ntewaccumulated in the foundation
bottom and that the concrete grade and thickness of the cushion meet design
requirements.

2.4.4 Reinforcement Works:

In this Project, reinforcement binding should be conducted for strip foundations, and
foundations of boxype transformers, inverters, etc. Reinforcement requirement:
Reinforcement shall be provided with a delivery quality certificate axidsting report and

not be used in this Project until passing the welding test; each bundle must be labeled;
reinforcement Ball be inspected and stored after arrival as per the batch number and
specification.

(1) Structural Column Reinforcement

Common reinforcement is mainly used. Main reinforcement shall be aligned before binding.
The main reinforcement of columns is designed to be lapped. Any lapping and anchorage at
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a columnbeam junction shall be handled as per the design requirement. \Mbareltmn

section of reinforcement is shorter than or equal to 4, welding of the same section is
accepted, otherwise, the reinforcement shall be welded twice in a staggered manner, with a
joint distance of over 60d.

(2) Beams and Slab Reinforcement

During reinforcement construction, beam reinforcement shall be bound before slab
reinforcement. The binding sequence of reinforcement is given as follows: marking of
stirrup position on the main beam formwetkinstalling stirrup onto main reinforcement of

the main reinforcement beam, and separately fixing stirrups according to the marked stirrup
position---installing main reinforcement and bend reinforcement of main beam and main
and bend reinforcement of secondary bsastirrups, and bearing reinforcement of main
and secondary beamshbinding bearrbottom main reinforcement and stirrup at certain
interval---binding hanger baf--binding other main reinforcement. Frame beam joint: The
upper reinforcement joint shall keet within the middle 1/3 of the span, and the lower
reinforcement joint at the node, with an overlapping length of 60d. Joints shall be set in a
staggered manner.

2.45 Formwork:

Formwork and its support system must be strong, stiff, and stable enouglisufpert
system must be able to withstand all upper loads including construction loads. Materials for
formwork must be selected and inspected carefully. Formwork shall also feature easy
fabrication, installation, and removal, firmness and durability, coierg transportation,

and trimming.

2.4.6 Concrete Works:

This Project involves a small volume of concrete, about 20,000m3 in total, mainly for the
strip foundation of PV racks and some frame structures. The placement involves a large area
and is not centraed. It is preliminarily considered to use concrete mixegioan A JS750
concrete mixing station with a capacity of 35m3/h can meet the concrete demand of site
construction. If commercial concrete is available near the site and convenient road
transporation is provided, commercial concrete can be used.

2.4.7 Concrete Transportation:

Concrete mixed osite can be transported by a dump truck and commercial concrete by
tanker.
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2.4.7.1 CONCRETE PLACEMENT AND VIBRATION:
Concrete shall be placed afteinforcement binding, formwork erection and reinforcement,
accurate embedding and reservation, filling of the concrete placement application form, self
inspection of the contractor and obtaining of approval of the Engineer. Construction

preparatiorshallbe made before placement to ensure smooth traffic and normal and power
supply, and appropriate measures shall be taken for rain, etc. according to weather forecast.

2.4.7.2 CONCRETE CURING:

The concrete is watered and covered by plastic film/hessian clotlufimge with a curing
period of not less than 14d

2.4.8 Construction of PV Support Foundation:

After the steel structure is completed, the foundation for the PV support will be completed.
However, for reference, we purposed a few designs, one of whiclueped later phases.
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Figure 2-13 Support Foundation

2.4.9 Inverter and Transformer Foundation:

A Raft foundation is used for the inverter and dgge transformer, with brick laid for the
periphery, and structural columns and the top ring beam arranged, so as to ensure that the
foundation can meet the strength requirements. Meanwhile, ventilation openings and sump
wells are set, as shown in faige 214.

Construction procedure: foundatioxe avati on Y bed Y raft pl a

embedded) Y equivalent strength Y construc
structural columns and top ring beam (insta
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Figure 2-14Inverter and Transformer Foundation

2.4.10 Installation of Support:

2.4.10.1PREPARATION OF LABOUR FORCE:

Personnel for each workbench: 1 manager, 1 technician, 1 safety officer, 1 survey?@, 12
workers; check wheth@onstruction personnel have corresponding operation certificates. The
mounting structure is required for the project area. The entire mounting structure comprises the
foundations, array frames that provide the main mechanical support, and arragtsuphee

onto which the PV modules are bolted. Array foundations may be precast piles, concrete piles,
or any other design as necessary which will only be finalized after the complete design.

2.4.10.2CONSTRUCTION METHODOLOGY FOR SUPPORT:
1 For a concrete foundation,mainimum of 500x500x500mm pit will be excavated for

each foundation, following which a steel column will be placed in each pit and concrete
will be poured into the pit or can be used precast foundation based on the final design

1 After the completion of fomdation installation, front and rear columns will be erected
and bolted. In the case of pile foundation, the installation procedure is easy and quick.

The column will be put into the pile, and it will be bolted by using electric drills.

1 Construction persmel shall be familiar with construction drawings and shall
understand corresponding specification requirements.

1 Based on the first strip foundation, other strip foundations shall be embedded in the
same direction successively, with a piieerval of 3.26.5 m based on the final design.
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Figure 2-15Module layout and Strip Foundation
1 Installation of Main Beam and Front and Rear Supports where required

Purlin hangers shall be distributed the cant beam according to the size shown in the figure,
installed from bottom to top and from left to right, and fixed on the cant beam with outer

hexagon bolts.

/ " ’ - - o W

2#30Rack structure lag-out
Figure 2-16 Rock structure layout

2.4.11 Installation of Bolts and Solar Panel

This type of panel is installed vertically. It shall be placed on the purlin first, with bolts
tightened, and then installed in turn from top to bottom, starting from the left side. The edge of
the panel must be imle with that of the previous one. Panels installed for 2 * 30 single arrays
requires 60 panels. The node diagram is attached, only for reference.
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Figure 2-17 Installation of Bolts and Solar Panel

Justification

The method explained is a typical method which has been used and experienced in different
areas of the world for fixation of similar structures.

2.4.12 Installation of PV Modules:

2.4.12.1CONSTRUCTION REQUIREMENTS FOR MODULES:

1 Construction personnel shall be familiar with construction drawings and shall
understand corresponding specification requirements.

1 Modules in the same string must be installed in the same power and current level; that
is, modules with power and curreabkls (the same shape and color) pasted on sides
shall be mounted in the same string.
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1 Modules shall be fixed with clamp splice. Position: Long edge of modules;

Figure 2-18 Paosition of Clamp Splice for PV Module

1 The installation position range of the clamp splice is as follows. The spacing of the
purline on site shall be confirmed so as to ensure that clamping positions meet the
installation requirements.

1 The maximum voltage of the module system shall be 1500 V, and 30 modules constitute
a string. Electrical continuity tests shall be carried out after strings are connected in a
direction consistent with that of the combiner box.

1 Connecting cables and cawtors of PV systems shall be safe and sealed. The cross
sectional area of cables and connector capacity must meet the requirements of the
maximum opertircuit voltage of the system. The cressctional area is 4 mmz2.

91 During the plugin of junction box onnect or s, a fAclicko sout
connector is in place. In case the plodails, heating or even burnout of junction box
terminals may occur. The specific plugis as follows:

Unqualified Qualified
Figure 2-19 Standardized PV Plugn
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2.4.13 Quality Requirements for Installation of Modules:

All solar cell modules in the same string shall be in the same plane, with upper and lower edges
in straight lines.

a) The long edge of one solar cell module shall be perpendicular to the horizontal
purine (Gshaped steel), and the clearance between soldules shall be the same.

b) Solar cell modules shall be installed in a neat and aesthetic manner.

C) During grounding installation, adjacent two modules shall be connected through the
grounding wire BVR6, free of omission and poor connection. For the uppsr
and the lower row, the outermost modules in every PV string (30 modules) shall be
connected twice to the special grounding hole of PV support with the grounding
wire BVR-6.

2.4.13.1PRECAUTIONS FOR LOADING, TRANSPORTATION, STORAGE AND
INSTALLATION OF PV MODULE  S:

1 The modules should be stored in the original package before installation. Protect the
package from damage. Unpack the modules as per the recommended unpacking
procedures.

1 Do not stand, climb, walk or jump on unpacked pallets of modules.

1 Unpacking nust be carried out by two or more persons at the same time. It is forbidden
to use the wires or junction boxes of the modules to carry the modules. Handling the
modules requires two or more people with 1stip gloves.

1 During the transfer of modules, extal impact shall be minimized. When modules are
transferred by forklift or hoisted by a crane, it is necessary to ensure the integrity of
external packaging cases and avoid damage to external packaging cases and pallets.

1 Do not stack more than two lagedluring storage in the warehouse.

1 Do not expose the modules to rain or moisture. Store the finished product in a well
ventilated, waterproof and dry place

1 Before installing, wiring, operating, or maintaining PV modules, all safety precautions

must be read and understood. Direct current (DC) is generated when the battery surface
of the module is exposed to direct sunlight or other light sources, and dintattco
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with the live parts of the module, such as terminals, may result in the death of personnel
whether connected to the module or not.

1 Inthe process of loading and unloading, modules shall be hoisted by cranes, meanwhile
considerable waggle of modules shall be minimized and the collision between boxes
and vehicles shall be strictly prohibited.

1 When installing modules, installation pensel shall wear head protection devices,
insulating gloves and safety shoes, with other insulation tools.

1 Since wires shall not be exposed to sunlight;ig@sistant wires shall be adopted.

1 No components of PV modules are allowed to be replaced, ingldibdes, junction
boxes and wiring plugs.

1 Modules can generate a voltage of more than 30 V under sunlight, which exceeds the
safety range. Accordingly, improper operation at the electrical connecting part will
cause sparks, electric shocks or eves 0 that modules shall not be in direct contact
with wiring terminals under any circumstances.

91 During the transport and installation of modules, children are strictly forbidden to
contact with modules and solar PV power generation systems, from weiimiust

keep away.

1 Modules shall not be placed at places where combustible gas is easy to produce or
gather.

1 Do not step on modules under any circumstances.

1 To avoid damage to glasses, no heavy objects are allowed to be placed on modules; no
articlesthat may cause damage to modules are allowed.

1 Modules shall be handled carefully to avoid bumps. Improper handling and placement
may result in glass breakage and loss of electrical performance, thus affecting power
generation.

1 Do not wear metal jewsjrduring installation.
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Justification

The method explained for the installation of the PV modules over the mounting frame is the
standard mounting method for such installations.

General Safety

PV module installation should be conducted d®ytified technicians or by people with
experience in PV system installation. Operation by personnel who are not familiar with the
relevant safety procedures will be risky to the PV modules and to the person.

2.4.14 Inverter:

2.4.14.1CONSTRUCTION CONTENT:

2.4.14.2CONSTRUCTION METHODS:

1 Foundation: Install the foundation of the power distribution unit as per the construction
drawings, namely, firstly select qualified materials and define actual position of the
foundation; check the embedded parts of civil worksasuee their elevations and take
the embedded part at the highest position as reference; calculate thickness of the sizing
block between the channel steel and embedded part and then install the sizing block
and channel steel in position; calibrate the glemaand horizontal dimension; weld
securely the presser foot channel steel, sizing block and embedded parts and connect to
the grounding grid; notify the Supervisor for acceptance inspection in advance. After
the foundation section steel of LV panel aafhioet is installed in place, its top should
be 10mm higher than the levelled ground.

1 Equipment in position: Transport the equipment to the place near the installation point
as per predetermined sequence and install the same in place with hydraelcaroll
roller. Align and fix the cabinet and make acceptance inspection after fixing. To avoid
damage to indoor floor, a layer of rubber and board, where necessary, should be laid
along the dragging or rolling path.

2.4.15 Installation of Step-up Transformer:

A total of 16 transformers and RMUs are proposed under the project. However, the transformer
will be placed on different islands based on the installed capacity. Each transformer is placed
over a metal frame which is placed oves dolumns/piles that emerfrem the ground. These
columns/piles will either be made out of steel or RC. Since the design has not been completed
at the time of this report, the exact type of column to be used has not been finalized
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2.4.15.1CONSTRUCTION METHODOLOGY:

1 Foundation: Identification of the exact location where the transformer is to be placed.
The required materials and machinery will bebilized to the site as per the
mobilization and demobilizationmethod. The base of theile/ foundationwill be
strengthened by casting concrete as per the design. The required concrete will either be
mixed in the site of premix concrete will be sourced from a secondary party.

1 Equipment in position: Transport the equipment to the place near the installation point
as perthe predetermined sequence and install the same in placeawittane Align
and fixthemand makenacceptance inspection after fixing.

1 Installation: Define the foundation locatn of the boxtype transformer with reference
to its installation drawing and install the foundation channel steel with the horizontal
error controlled, tighten the foundation channel steel, install the transformer onto the
foundation channel steel, adjilke transformer with vertical and horizontal erransl
tighten the connecting bolt of the transformer.

S oo = = I »

Figure 2-20 Typical way to install a transformer

Justification

Given the smalkize of the area, precast foundation seems to be the most suitable type of
foundation for the project, rather than screw piles or the other different type of piles. However,
design engineers will explore the best possible design for the project. Ifyilitg required

then piling can safely be carried out by using a suitable piling machine.

2.4.16 Cable Laying and Fabrication Schemes:

2.4.16.1CONSTRUCTION CONTENT:
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In the Project, the cable laying and fabrication mainly include the laying of AC and DC cables,
control system cables and communication system cables and installation of cable heads at the
photovoltaic site. These cables are mainly buried directly underdror in sleeves.

2.4.16.2CONSTRUCTION METHODOLOGY:

1 Mark the cable route on the ground with a suitable paint. This is the cable that will
connect the Inverters system to transformer. No road crossing is required during the
construction as all the site are radpthe road.

1 Cable line will be excavated by a mini excavator or by manual method to the depth of
0.31m at the 1m width of the bucket. Civil works at any cable trench or similar place
related to cable laying is completed and handed over.

1 The cable conecting the adjacent PV modules will run below the mounting structures.

1 All the cabling drawings are complete and reviewed. Prior to construction, check that
the type, specification, voltage class, quantity, path and starting and end positions of all
the @ables to be laid are accurate.

1 The cable signs are complete, legible and classified duly.

2.4.16.3LIST OF CABLE TOOLS

1. Bolt Clipper

2. Payoff rack

3. Saw Bow

4, Press Plier

5. Electrical Press Plier
6. Heat Gun

2.4.16.4CONSTRUCTION STEPS:

(1) Cable laying:
1) Method (as shown):

56|Page



Environmental Social Impact Assessment (ESIA) for Installation of 143 MW Solar PV Systems in Addu
City, Eydhafushi, Fuvahmulah City, Hinnavaru, Thinadhoo, and Kulhudhuffushi City

Rotation direction
of cable drum

Cable tag
— /
End point
-
Pay-off rack
’ Starting
point

Figure 2-21 Construction Steps

2) Precautions:

1 As shown in the figure above, the cable should be led from the cable drum which shall
not contact the ground but 200mmM50mm above the ground. The cable should be so

laid to avoid such phenomena as flattened cable Armor, twisted cable or damaged outer
sheath.

1 The bending radius of cable should not be less than 160D of cable).

Justification

The explained method is the standard for laying cables in such similar projects carried out.

2.4.17 Array Test:

2.4.17.1TESTING CONDITIONS:

At the completion of the construction work, final testing and commissioning will be
carried out ircoordination with the relevant government institutions such as FENAKA.
System synchronization and all required testing will be carried out

2.4.17.2TEST AND REQUIREMENTS FOR TECHNICAL PARAMETERS:
1 Electrical performance parameters shall be tested as per applazbleegulations.
1 The opercircuit voltage of arrays shall be meet the design requirements.
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2.5 PROJECT MANAGEMENT

The contractor wil/l be in charge of the pro
Management Unit will oversee the works as pee #thedule and deliverables. The
accommodation and other facilitation of the labourers will be the responsibility of the
proponent

2.6 SITE SETUP

Generally, construction sites of the given scale are potentially hazardous areas where
unauthorized acces$iould be prevented. In this regard site will be demarcated by fencing the
project boundary. These barriers must remain and should be maintained for the entire duration
of the project. Visible and recognizable signage indicating the hazardous natursitaf ¢t

be posted strategically in the project area. Site access will only be allowed through designated
gates, and should be shut when not utilised.

Since the project location lies in an active urban area and the transfer route of materials will
alsoencompass these areas, it is important to identify the peak traffic hours of the road network.
Proper logistical planning should be made to avoid hindrances to the daily commute of the
residents and road users.

The project materials will be imported andloaded at regional ports of Kulhudhuffushi City
and Addu City strategically with regard to the proximity of project sites. This is to reduce the
logistical expenses and to limit the carbon footprint entailed with the project works.

Table2-1 logistical arrangements.
Port: receiving the imported materials Project Locations

Hithadhoo Regional Port Addu Stadium (Hithadhoo)
Maradhoo Feydhoo Harbour Ar¢
(Maradhoo Feydhoo)

Hulhudhoo Meedhoo STP  site
(Hulhudhoo Meedhoo)

Gn. Fuvahmulah Airport

G.Dh. Thinadhoo

Kulhuduffushi Regional Port Kulhudhuffushi Aiport

Lh. Hinnavaru

B. Eydhafushi
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2.7 DURATION AND PROJECT SCHEDULE
Detailed Project Schedule is included in Appendix K.

2.8 PROJECT INPUTS AND OUTPUTS

Each component of the project has inputs and outputs based on human resources, economics
and the environment. However, since the works are carried out in house, project inputs and
outputs are greatly conserved and limited.

2.9 INPUTST CONSTRUCTION PHASE

Table2-2 major inputs associated with the project encompassing its components

Input/ Resource Estimated Source and mean of management

Quantity
Construction and assemblin¢ 10 per site Contractords per man
staff

Project staff
Labourers (local)

Project Management 1 Proponent ds per mane
Site Supervisor 1 Proponentds per mane
Civil Engineer 1 Proponent s per mane
Structural Engineer 1 Proponent s per mane
Environmental Safeguard | 1 Proponent ds per mane
Officer
Health and Safety Officer |1 Proponentds per mane
Excavators 6 Proponent ds equi pme
Landing Craft 2 Proponent ds equi pme
Cargo boats (dhoni) 2 Proponent ds equi pme
Crane 1715T Proponent ds equi pme
Concrete Mixer 10 Proponentds equi pme
Loader 1 Proponent ds equi pme
Welding Equipment 1-4 per site Proponent ds equi pme
Machinery and equipment | As required Proponent ds equi pme
Electricity As per Fenaka temporary connections

demand
Water As per Fenakd temporary connections

demand
Construction materials As required Imported and supplied to the respective
Cement, Sand, Aggregate, | for the islands
Paint, steel concrete

support

footings
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2.10 OUTPUTS AND WASTE MANAGEMENT 1 CONSTRUCTION PHASE

Table 2-3 major outputs associated with the project and its components

Materials / Output Anticipated quantities Method of disposal
Waste generated in the Approximately 12 tonnes | Collected and sorted and
construction phase per site transferred to the island

waste management centre
the respective location.
Waste oil and grease Minute quantities Collected in impermeable
containers and transported
the designated waste
collection area in
accordance wit the legal
framework

Air Pollution Particulates in moderate | External impacts minimised
guantities and emissions | through dust screens,

from vehicles and during | demarcation boundary wall
concrete mixing. and maintenance of the

In minute quantities vehides and air pollution
inducing equipment.

Provision of adequate
protective equipment to the
workers.

Noise Pollution > 75 db (A) at peak times | Minimised by site
demarcation barriers.

Provision of adequate
protective equipment to the
workers.

Mainly from drilling,
excavation, fastening, and
concrete mixing

2.11 Mobilization and demobilization of machinery:

1 Movable machinery with wheels will be mobilized by driving. Immovable items will
be moved by loading them into trucks or crane trucks. énctise of normal trucks,
items will be loaded onto and unloaded from the truck either by using a crane or an
excavator, or a forklift. Depending on the item to be loaded and unloaded, the most
appropriate machine will be selected for loading and unloaaghines with metal
tracks will be carried over trailers. No such machine will be moved on the paved road.
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1 At project completion, demobilization will take place in a similar fashion where
machineries will be taken back to the sites from where thefyareor to another site
of the contractor at the mobilization stage. Step by step procedure to be followed during
the mobilization and demobilization is provided below.

1 Handling instruction of items, especially fragile items must be followed in mobilizing
such items.

2.12 OUTPUTS AND WASTE MANAGEMENT 1 OPERATIONAL PHASE

Apart from routine maintenance works, the project is not expected to create waste of
significance in the operational phase.

2.13 UTILITIES

During the construction phase, temporary service cororectwill be obtained for water,
sanitation and electricity, from the respective service providers of the islands. In order to reduce
the resource consumption and improve efficiency, equipment will be switched off while not in
use. Furthermore, equipmentofher efficiency will be preferred over others. The Contractor

is responsible for obtaining the required utility permits and establishing those services during
the construction phase.

2.14 ACCIDENT AND HAZARD SCENARIOS

General precautionary methodspbed for virtually all similar projects will be implemented.
Precautions will be taken for safety of workers during the construction stage.

All workers will be given instructions about health and safety at site. The Site Engineers and
Supervisors will gre a brief on daily basis before the work starts to all workers, and all
proper health and safety precautions will be implemented on site. Materials of concern will
be handled in accordance with the respective material safety data Bhdglisgual safety

signs will be used on site, some of which are shown in the following figure.
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SITE SAFETY

Construction work in progress.
Parents are advised to warn D a n g e r
children of the dangers of Demolition work
entering this site in progress

No admittance Use ear

for unauthorised
personnel protectors

This is a High visibility

jackets
hard hat area must be worn

Protective Danger

Look out for

footwear
must be worn overhead loads

PO®P>

Figure 2-22 Safety Signs

Personal protective equipment will be available for all the workers with regard to the type of
work carried and with respect to the type of material handled. Emergency first aid kit will be
at site for minor injuries. In case of any health related emeiggmguries local health care
facilities will be contacted and instructions given will be directed. First aid and PPE provisions
will be facilitated by contractor for the workers and authorized personals who may enter the
site premises.

Dust screens amequired to be at the full height of the building as work progresses. Placing of
construction materials outside the project boundary should be limited as much as possible, and
in cases where it is due to logistical arrangements; the materials shoulel platéd for no

longer than few hours. Work place floor should be managed with much care, to avoid
construction materials or equipment falling accidentally to lower floors/ground. In this regard,
as a precautionary measure, screens should be erectesttephfalling objects and debris.

In addition, all the necessary safety measures in accordance with the national regulation on
Construction Safet$tandards (2019A256) should be adhered.

Assessment for accident and hazard is given in the table whizdsed on 3 stages of the

building lifecycle; namely construction, use and maintenance of the building. Risk levels and
probability are qualitatively assessed based on the categorization of High, Moderate and Low.
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methods

Performance Consideration Risk Risk Responsible
Level Probability | personnel
Presence of hazardous substances. T| High Low Project Manager,
may include but not limited to substanc Site Supervisor
such as oxidisers, corrosive agents, etc.
Instructions provided in the material saf¢
data sheet of construction materials
concern should be followed
Sufficient access / space around new sed Moderate| Moderate | Project Engineer
or building for use of cranes, scaffoldii
during construction
Construction workers protection fro| High Moderate | Site Supervisor
proximity to HV electrical , High risk
energy sources
Traffic / Pedestrian risks for plann¢ High Moderate | Site Supervisor
loading and unloading for constructi Project Manager
vehicles
Risks associated with the mobilization &
demobilisation works
Social considerations with regard to t Low Low Project Manager
Neighbourhood.
Eg: Public recreational areas, mosq
schools, etc.
Screen design to reduce / eliminate the | High Moderate | Project Engineer
of falls from height during the constructic Project Manager
period
Sufficient space is planned for access | Low Moderate | Project Engineer
installations
Floor surfaces: Moderate | Moderate | Project Engineer
- Should not hinder accessibility
- Should be of non slip coverings
-  Complimentary with the tasks
required
Safe Access to lighting fixtures to chan Low Moderate | Project Engineer
fitting, bulbs in cases where lighting
required Maintenance
Officer
Safe access to high working areador | Low Moderate | Project Engineer
instance during PV installations
Maintenance
Officer
Accessible panel and structure clean Low High Project Engineer
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Maintenance
Officer
Accessible dirt orubbish collection points Moderate| Moderate | Project Engineer

Maintenance
Officer

High risk scenarios stated in the above table, with specific mitigation is given below

Presence of hazardous substances. These include but not limited to substances such
as oxidisers, corrosive agents, etc. While the risk level is high the probaboiy is

as the use of such materials are low. The project aims to procure materials of low
environmental impact and sustainable in nature.

Construction workers will be protected from / proximity to HV electrical, high risk
energy sources. While the risk &vs high, the probability is given as moderate.
Proper insulator gloves and protective cloth are to be worn by workers in close
proximity to highrisk energy sources. Moreover, it must be ensured that these are
not exposed at any given time. In addittorthis, experienced and trained workers
will be used for any electrical works.

Traffic / pedestrian risks are minimised for planned loading & unloading for
construction vehicles. While the risk level is high, the probability is generally
moderate. Probdily can even be lower in this case as there were not many
pedestrians using the area during the study period and traffic was minimum as well.
Signboards and barricades should be placed to discourage any pedestrians or traffic
nearing the project site. Gtouction to pedestrians during dewatering due to
dewatering pipes is unavoidable and does not pose a direct risk.

Falling objects during installation and hoisting. The risk level is high due to the
high-level damage falling objects may cause individudlse probability is also

taken as moderate due to the increasing number of such cases in the construction
industry of Maldives. Probability of occurrence can be made lower with safety
measures being fully implemented at site. These include warning sigstmathe

roads on potential falling objects from the site, placing a watchman to act as a guide
to any oncoming traffic with respect to any potential falling objects, securing
construction materials in each floor slab, keeping a buffer of 5ft or gfeatethe

slab edge to the material placement location, and wearing safety protection gear at
site at all times. The Regulation on Construction Safety Standards also addresses
the risks of falling objects and all works will be fully adhered to the regulatio

During the operational phase of the project, in spaces where traffic movement is
accepted as such the underneath area is to be utilised for parking; adequate signage
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and reflective/indicative painting shall be coated in the support structures of the PV
systems to increase the visibility and limit hazard scenarios.

2.15 DISEASE PREVENTION, HEALTH AND WELLBEING

As covid19 measures has been eased by the HPA, no disease specific measures are presented.
However, basic and proactive health measures are prdsemeneeds to followed to ensure
the health and wellbeing of the workforce and the respective island communities.
Basic WASH facilitation should be established
Proper PPE should be provided to avoid propagation of diseases amongst the work
force. For example, some diseases such as pneumonitis can be developed from exposure
to dust and could be communicable.
Have an established understanding or informetstablished respective health facility
in the island regarding the scope and workforce of the project.
Any sign of sickness should be proactively addressed and consulted with the medical
practitioners present in the city/island
In case of epidemics or de&e outbreaks, instructions and measures taken by public
health officials should be strictly followed.
Labour facilities should be within the set rules and regulations, while ensuring the basic
human dignity and respect are upheld. This include the poovid healthy meals
within adequate intervals, hydration, proper sleeping facilities, etc.

2.16 PROJECT IMPACT AREA

Project impact area is detailed in the impacts sections.

2.17 TEMPORARY SITE SETUP

Temporary sites are near the project site and the allocateresmade being mindful for the
vegetations and areas which vegetation clearance were not regoiredl.the islands
temporary sites will be utilize for storage of materials and machineries required for the
project.Additionally, project staffs will beaccommodated in rented housegathrespective
islands.

2.17.1 KULHUDHUFFUSHI CITY
The council have allocated an area of approximatelgrea of 10,000 square feBte area is

in a recently reclaimed area near the harbor. No vegetation or angthentdire are visible in
the project vicinity.
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Figure 2-23 Kulhudhuffushi Temporary Site
2.17.2 EYDHAFUSHI

Eydhafushi temporary site is located near the project site in the reclaimed area. No structure
or vegetation is present in the area.
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rI;ydhafushiTemporarySite . 4 *iwoé’
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2.17.3 HINNAVARU

Hinnavaru temporary site also is located near the project site in the reclaimed area. No
structure or vegetation is present in the arkmavever little shrubs that may need to be
cleared are seen in the site.

S Y
Legend
’ Temporary Site
)

2.17.4 THINADHOO

The council have allocated an area of approximately an area of 10,000 squdiecfeeea is
adjacent to the project site. No vegetation or any hard structure are visible in the project
vicinity. However little shrubs that may need to be cleared are seen in the site.

GDh. Thinadhoo Temporary Site

White 3 description for your map

A

Figure 2-26Thinadhoo Temporary Site
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2.17.5 FUVAHMULAH

The council have allocated an area of approximately an a&@Qff square feethe area is
next to the airport and has little vegetatiahich needs to be removed includingnatureRuh
and 3 juvenile Ruh along with 2 mature dhiggaa gas.

Figure 2-27 Aerial View Temporary Site

2.17.6 ADDU CITY
2.17.6.1HULHUMEEDHOO

The temporary sites for Hulhumeedhoo are an area in the harbour fidxiavigy from the
project site. However, it will Nopeegetatiochypr t o
any hard structure are visible in the project vicinity. However little shrubs that may need to be
cleared are seen in the site.

68|Page



Environmental Social Impact Assessment (ESIA) for Installation of 143 MW Solar PV Systems in Addu
City, Eydhafushi, Fuvahmulah City, Hinnavaru, Thinadhoo, and Kulhudhuffushi City

. wm o
9

\ Legend
’ Temporary Site

A

X

Google Earth B L
iz gemwir 4 ;g‘"‘l“ "34
Figure 2-28 Meedhoo Temporary Site

2.17.6.2FEYDHOO
Addu city council has allocated an area from the west side of the Feydhoo harbour area. This
is a recently built harbour so no hard structure or vegetation is present. This area will be used

by all project sites in the connecting islands, which includes; Hithadhoo Stadium area and
Maradhoo Feydhoo Harbor area.

Figure 2-29 Feydhoo Temporary Site
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