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Response to EPA Letter Dated: 203-ECA/PRIV/2023/380

Information Lacking in the ESIA for the proposed Installation of 11.3 MW Solar PV
Systems in Addu City, Evdhafushi, Fuvahmulah City, Hinnavaru, Thinadhoo, and
Kulhudhuffushi City

1. Please provide an A3 sized site layout indicating all components of the project.

A3 sized site layout indicating all the project component are attached in appendix B of the
document. The maps provided are in digital format which is sufficient enough to generate A3 sized
prints.

2. Provide information on how the proposed temporary sites will be utilized, such as
whether they will be used for material storage or as labour quarters. If they are
intended for use as labour quarters or office space, please explain how utilities will be
provided.

Temporary site will only be for material use. For labor quarters and office a place will be rented
based on availability.

3. Please provide a more detailed account of climate parameters for the project sites
including Temperature and Rainfall based on recorded data from nearby weather
stations.

Detailed climate parameters for the project sites are provided in chapter 4.2 and 4.3 of the
document

4. Please provide results of the survey of utility lines in the project site as per the
approved ToR

As per the project design, pre agreements will be made with the existing utility providers where
compensation and contingency measures will be taken to mitigate any damages which may be
caused during the project construction/operational phases. However, it is of note that trenches will
be dug with careful consideration and upon consulting the utility service provider in the islands.

Furthermore, the areas in Thinadhoo, Hinnavaru and Eydhafushi are reclaimed areas where
development and utility provisions are yet to be established.

For the sites in Airport area there are no existing overlaps of utility service lines

For Addu city Hithadhooo area Utility lines is provided in the EIA report (Figure 4-35).
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5. Please identify the vulnerable and disadvantaged population at the project vicinity.
That would be particularly impacted because of project implementation.

For the sites in Thinadhoo, Hinnavaru and Eydhafushi, the area is within the reclaimed areas of
the island, which are planned to be developed, and there are no immediate residents or other such
facilities that intercept the project boundaries. Additionally it is of note that the project site will be
demarcated. In this regard, access will be restricted to authorized personal only.

For Addu city, vulnerable community for harbor users were consulted during the EIA
formulation stage and details are provided in chapter 6.9.

6. Please provide a description of the land use based on Land Use Plans as stated in the
approved TOR for the proposed project.

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.

7. Please provide responses of proponent to queries and concerns raised by all the
stakeholders during stakeholder consultation.

Below find the responses from the Consultant, project proponent and project PMU for the issues
raised by the key stakeholders.

A. REGIONAL AIRPORTS COMPANY LIMITED (RACL)

Project activities will adhere all the legal instruments and SOPs under the Civil Aviation
Authorities and other local laws and regulations.

Glare assessment for both airport location has been done by the proponent and attached along with
the report.

B. MALDIVES CIVIL AVIATION AUTHORITY (CAA)
DIRECTORATE OF AVIATION SECURITY ADMINISTRATION (DASA)
- Proponent will share the detail structural design and construction methodologies with CAA for
their approval.
- During the construction and operational phase, workers will follow the SOP prepared for the
airport sites.
- Glare assessment has been done by the proponent and attached in the report

C. DASA:

- Project activities will follow all the legal instruments set by the relevant authorities

- PMU from Ministry highlighted that enough spacing for patrolling and special attention to
emergency exists will be given when installing the solar PV structure.

D. ENVIRONMENTAL PROTECTION AGENCY
- Soil profile for the project site has been done by the proponent.
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- Air quality monitoring will be done during the construction phase and mitigation measures set in
the EIA will be followed during the construction phase.
- Any changes in the project activity will be shared with EPA and other relevant authorities.

E. MINISTRY OF ENVIRONMENT CLIMATE CHANGE AND
TECHNOLOGY
- Consultant highlighted that special mitigation measures will be proposed for Kulhuduffushi site.

NATIONAL DISASTER MANAGEMENT AUTHORITY (NDMA)

- Management options for waste generated during both construction and operation stage will be
highlighted in the EIA report and it will be in line with the local regulation and World Bank
requirements

- Environmental Safeguard Officer and a Health Safety Officer will be hired to oversee both
environmental and health safety during the construction phase.

- All the island councils are well informed about the scope of the project and is an important
stakeholder during the ETA formulation process.

MINISTRY OF NATIONAL PLANNING HOUSING AND INFRASTRUCTURE
- Project activities are in line with the local regulations.

UTILITY REGULATORY AUTHORITY

KULHUDHUFFUSHI CITY COUNCIL
- Logistical schedule will be shared with the council when the project starts.

EYDHFASHI COUNCIL
- Detail of project design will be shared with the council when finalizing the design.

HINNAVARU COUNCIL
- Council does not have any major concern for the proposed project

THINADHOO COUNCIL
- Proponent will be responsible to relocate the uprooted trees to an designated areas.

FUVAHMULAH CITY COUNCIL
- Logistical schedule will be shared with the council when the project starts.

ADDU CITY COUNCIL
- Key points from proponent side were incorporated in chapter 6.8.6.

WOMEN DEVELOPMENT COMMITEES
- No major concern was highlighted during the stakeholder meeting.

8. Please provide list of participants from Kulhudhuffushi City Council and
Fuvahmulah WDC in the stakeholder consultation meeting
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Details provided in chapter 6.8.1 and 6.15.4 of the document.

9. Eydhafushi council stated the proposed location for the project needs to be revised to
rectify any conflicts with the LUP. Was this considered? If not, please provide
justification.

Revised location is provided in chapter 2.1.2 of the report.

10. Thinadhoo council raised concern for potential erosion close to the project site. How
is this taken into consideration? Please provide how this will be addressed.

- As provided in the report, geo bags were installed to protect the reclaimed area from potential
erosion.

11. Labels on figure 6-2 does not appear to be correct. Please correct them.
Revised in the report.

12. Please provide stakeholder consultations carried out with NGOs and CSOs operating
in project islands.

Multiple attempts were made to contact the NGOs and CSOs in the respective islands, however
only 2 NGO from Kulhuduffushi and Eydhafushi responded. The details of discussion is presented
in chapter 6.16 of the report.

13. Please examine and consider potential impacts on the community for utilizing
valuable land space for this project.

A. The infrastructure to be established within the project is designed to serve as multiuse. In
this regard apart from the airport areas, the underneath area will be utilised as parking
spaces, market areas, or in a way recreational activities will be facilitated as such (jogging,
walking, etc).

B. While it is of note that the spaces allocated were selected based upon consultation with the
island community and council. In this regard, the land use plans of the islands were studied
in accordance of the project scope to limit overlaps with the island development projects.

14. Please provide a detailed account of how the preferred alternative was selected and
how alternatives described was discarded concluding proposed option was better. The
comparison provided under section 9 provides a list of advantages and disadvantages
but not an overall score/reason for not selecting over the proposed.

Overall preferred reason is explained in chapter 9.5 of the report.
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Executive Summary

This Environmental Social Impact Assessment (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.

The project locations encompasses the following regions/islands:
Kulhudhuffushi City

B. Eydhafushi

Lh. Hinnavaru

G.Dh. Thinadhoo

Fuvahmulah City

Addu City (Hithadhoo, Feydhoo, Hulhumeedhoo)

O 0O O o 0O O

The methodologies applied in the formulation of this ESIA is on the basis of the EIA
regulation and the joint expertise of the ESIA team. Data was obtained through on-site data
collection, engineering documents, and relevant published scientific sources.

The project is carried under the umbrella of the Ministry of Environment, Climate Change
and Technology’s ‘Accelerating Sustainable Private Investment in Renewable Energy
(ASPIRE)’ project. In this regard, the project is in line with the government’s policies of
transiting to renewable and clean energy sources from polluting fossil based sources as per
the status quo.

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

The main objectives of this ESIA is to safeguard the environmental and social dynamics
associated with the project while ensuring compliance with the set legal framework and
best practices.

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.

The negative impacts of the 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
machineries. Furthermore, 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.

With regard to the identified potential impacts, respective mitigation measures are
identified in the report where the proponent commits to undertake through the course of
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 signage, regular
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
adhere all the requirements in the proposed SOPs developed by the relevant authorities as
discussed in the report. In 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.

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

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

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

e A community engagement 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 community 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.

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

e The project monitoring plan is formulated 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 project. These include analysing ground
water, air quality, vibration, and physically inspecting that all the health and social aspects
are monitored both during construction and operation stage. The details area included in
the report.

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

o 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 creating jobs and awareness
on renewable energy.

xviii | Page



Addu

m

J

ity

f11.43 MW Solar PV Systems

or 2

G e C s Pr
- -

City, Eydhafushi, Fuvahmulah City, Hinnavaru, Thinadhoo, and Kulhudhuffushi

Environmental Social Impact Assessment (ESIA) for Installation o

v oxﬁ

on x/
m: u.yc ° . ° . .
Vo, Ny
mﬂ X LY LYW Ay L% Ny Ow H AR T
LYY n Yy Sy S Yy ‘A wWoovgy SN o.//
Wow X0 0 0 0 0 o Wwsst e oy ] N
S LR T S TR
N
°3 w”h LIV N T N T S Vg, Ay vwm M >M ”M AATIENY MR T
IR N S Y ™Y vw N \ N
S\ ¥ LY WY S oy Aw ) ot AN dv vy M \ \
Y o” W\ % /A o// ney ;ﬁ Y N vs oN ey NS
vy o\ AR w >.f m/ A3 N H S /H N\ Mg KX Ny N oy N o \
™ o \ Ny »ﬁ oy \ a o5 vy gy A3\ 3 YM Ny Ny N n
s M Mg R SRS RN 5 ) S, vy o XY
O T T T (N R LA RSN
; w/ Wy Uy »f/ oy /M 8 \w Yo% Xy /n/ Wy g
Mooey ey LTI U SN 'y ne, L oay P
Wy XN NY o} Ty XN X RS Ny YW N \
of  °% ARN i o ] °A \ SNy NS i ,ﬂ/ °
\
AN W An ey My Sy ey w” I W
ny N§ Y /_/ W o} A3 oy o} LSRN ,/.
Vw o W N\ D o} /H N Ao N /H Wy v
RSN "Ny et .,,W R R I N N
o /.ﬂ »/V// Av g, WM XS W,N A\ /m/ Meayon
R AR R R
W WRe ™ ooRWn ow,
[\]
S /H oy e MA f/ oﬂ/ ~ cM._ //” 4«/C “A \
any w// 3 we oy MR o} y oy S oy xn °
oyt N \ Y AR Uy W Sw vy Xn
/4/ cf .,n vy L3 Ow/ w// Sh xf N //ﬁ -
X3 RN ,ﬂ RS IR \s N 4? N u, Ny
Vo, Al NN S SO R S
W 0% o.f NAEEY oy oy vy Sh Y
o n O LU T RO RN B
ARV Y 3 ‘a :
SayN AR T P A
° v 1 ° ° v, © °
S \ /M wy 3Y S N o o °x 5
My v o] Ay O W EAN U 0w
//H ny o8 vy f \9 vy X N mf v
M X\ N \ N oy Xw PN
N N } Y oo
°3 °A N AN N %y oy Y
RN \m nM oﬂ %N A\ AN L%
Sh N A /// ”w/ ° L%Y c“y// " T N Y
AN v vy AT Y s o} m
NI W B TN R
AR oY '\ N S\ o O} Wy
oy oy’ oy el LN N
No N . NN n Oy Sa N
vy N W2 \ e, N H o/ﬁ LY cn LSRN
oy O} NN oF X\ of N .M/ °
PN I T T
R R N s R S
A ARSI od vy MR
NS oy WY s M W
Ay ] A\ Y oMy
A N oy Ny S
LY Sn Mg A N NN ;. n
A\w VW Ay Yy oH S nY v
S ShOXY Y Ang S g A
o, Vot oy o} AR oy o} °

-
-
-
s 00X, 2

GrO0r »

PAFFVSF
rd

z

-
o

=

Zoexxo o022
2

NPYSA g AN

-
2
4

e
o >3ee >
> >
S
or 2
2 ALL
rd

o >xe >
P4
>
”, 07 e o0cC s
N> SAXSA
”, 0
1

- -
”s
)
~

” 2 -4
A e
-

>0
PIA FA ASPYRD SPSSS A
L4
-4
-~

14811

SIS PRV S G SOSSS APYAr—S D

4

4> 45.28

-
g

20

CBASIAF SN ® NS P FA

a4 -~

Ld

rd rd
[3 o 7
3 SN
-

¢ 2 - (-4

s
-

~ 00 Z -
o -z

L
g

P
cece 2

I
0 2225 o0r 0r

g
FoIA P SV
Ed
0
CIASIAF SV SSF /I.fe/f.)‘? SOV IV P AS LIS AN
L
or Zr

CIAIISKY PO FI— SOV S SPAG SRy s vp v AP

s 03X s P

-

e s 0 C
z

z
& ¢ c
€ cCccecce >

-~
> B
&

g
2 ¢ o c

FAKY PV AIT Y07 SOSA SIS AP SOF e SIS SPERASSIY ALOIIA SISV v A
V2SI
xix |Page

-
E
[3
5



Addu

in

e
b4
or o0 -~

o
-

>
<
>

J
[3
-

¢ o c
-

o -

SRS AR S

ity
~CC C
AS K0

-
e

b2V oY SSF LA

z

g
¢ C 2

zez
S22
2 s 7
v ro@

-

f11.43 MW Solar PV Systems
4/; P ; '3

PSS AV
20

SO FORVAL pIE P

P o >3c¢e >
-
or 0r -~ 202
Sk 2
4
or ¢

SV PRV SSF

0~r 2 22 -

o0 e O
s 0 & 20 2-
-
(4

o
-

g

z
APPOEBA ASI—F SISV P>

z

o 23

2 22
CBASS A3 PP

td

¢ Zox
BAI SFrV s

¢ cc

City, Eydhafushi, Fuvahmulah City, Hinnavaru, Thinadhoo, and Kulhudhuffushi

Environmental Social Impact Assessment (ESIA) for Installation o

€t Ccc

20
td

BAFFVINNP ASPFA
td

~ 030 Z-

z
-

L [ cZor
SN F S22V APV AS
Cd L

-
fad

A

b
-

e
I
-4
P

P
-

o0c3> >
A~

o et ¢
Cros v

o 2>
S v
¢ ee ?
L s -
PRVl d

€ 20¢Ccx 0

severx

©0o0cx o
o 2r 7
V@D —
b
1Sm

-

dress mechan

Z 0o 3-
z 2
S
2 Zo >
SASID DS
-~

1evance re

rd 2, 0 -l
(gri

L4
20
v

\PANIAF SV NP AS@PFED

coocx o0
-

2

g

Z 0>
-

SN SPYSFE S KPS SIS PYESS

z
o

Palal -Catd
rd
7 0% ©0 Zr

oceo

A F
¢ ceZ
L

o0 0r -~
g

P
s s Or

Z 20 >¢
b -

—5 RY® O Prar—S

Ed

o ¢t
A AL I AV
xx|Page

<



Environmental Social Impact Assessment (ESIA) for Installation of 11.43 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, has embarked on a policy to achieve low carbon
development and reduce dependence on fossil fuel. One of the approaches to achieve these
targets is through scaling-up of renewable energy resources, particularly energy. The Maldives
being one of the pilot countries of the Scaling-Up 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-IP, which was endorsed in November 2012 sub-committee,
aims to “develop renewable energies on a large scale, to effectively contribute to poverty
reduction and sustainable development”. Thus, a program called Accelerating Sustainable
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 scale-up the deployment of PV 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 for investing 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.

SAINAIE N

In order to address these barriers, the ASPIRE Project originally launched in 2014 assisted in
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 has the provision 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 security is also a non-fiscal 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
PPA for 1.5 MW capacity of distributed rooftop PV systems on public buildings Hulhumale’
commissioned in 2018. Furthermore, another PPA for a 5.6 MW of ground-mounted PV
system and rooftop solar PV is currently being installed and planned to be commissioned in
August 2023.
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This ESIA is of concern of 11.43 MW PV installation planned for Addu City, Fuvahmulah
City, GDh. Thinadhoo, B.Eydhafushi, Lh.Hinnavaru and Kulhudhuhfushi City is phase 3 of
ASPIRE project. Through competitive bidding process the project was awarded to a joint
venture of Megafirst Coorporation Berhad (Malaysia) and PowerChina Huadong Engineering
Coporation LTD (China).

As a continuation of the ongoing efforts through ASPIRE project, through world bank
assistance in 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 capacity and 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).
The office address and contact details for the proponent are provided below.

Table 1-1 Proponent Details

Address: PowerChina Huadong Engineering Coporation Limited (HDEC)
No.201 Gaojiao Road, Yuhang District,
Hangzhou City, Zhejiang Province
311122
People’s Republic of China

Contact Information: Website: www.hdec.com
Email: ec_aspire@hdec.com>
Phone: 0571-56628888 /+960

1.3 PURPOSE AND OBJECTIVES OF THIS ESIA

The primary objectives of this report 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 framework and best practices.
Enable informed decision-making.
Promote environmentally and socially sound sustainable development by identifying
and implementing appropriate measures.
6. Ensure the project proponent's commitment to safeguard the environmental and social
aspects associated with the project.

Nk wn

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 changes 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 assessment: 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 and water 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 safety implications, 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 Plan on Air Pollutants
identifies electricity generation from diesel as a major source of GHG emissions totaling to
71.6% of the country’s CO2 emissions (Ministry of Environment, 2019).

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

Island Electricity CO: 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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Table 1-3 the expenses on fuel is expected to be reduced along with the entailed GHG emissions

through the solar PV installations through the project

Island Area Diesel Savings per | 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 in line with the government’s energy policies and upon
completion will contribute to the nation’s target of achieving net carbon neutrality by 2030, as
committed in the Nationally Determined Contributions (NDC).

1.5 METHODOLOGIES APPLIED

The methodologies applied in the formulation of this ESIA is on the basis of the EIA regulation
and the joint expertise of the ESIA team. Data was obtained through on-site data collection,
engineering documents, and relevant published scientific sources.

The gathered data was used to assess the impacts associated with 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 Appendix A.

1.5.1 DATA COLLECTION

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

Data Parameter Description

Traffic Analysis Manual traffic count method was utilized for the traffic flow analysis.
Vehicles were classified based on the respective engine capacity and
form factor. Movements for each set of classification were recorded

separately at a defined intersection of the road.

Noise level Noise pollution at the project site was measured using a handheld
mobile device.

Data from multiple locations were accounted and geo-referenced.

Stakeholder
Consultation

Stakeholder consultations were conducted through virtual means and in
person as well. A scoping meeting was held virtually by EPA on the
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15th of November 2022. Participants includes EPA, the respective
councils, MECCT, project proponent, local representative of the
proponent, and representatives from the EIA consultant team.

As for the stakeholder consultations, the identified stakeholders were
consulted and their reservations/recommendations were accounted as
per the TOR of this assessment:

protected areas and
sensitive areas

Climate Climate data were sourced from Maldives Meteorological Services, and
other secondary sources
Environmentally Referenced from Environmental Protection Agency.

Terrestrial
Vegetation

Aerial imagery, physical observation and existing literature were used.

Built Environment

Built environment were assessed through visual inspection and through
stakeholder consultation.

Ground Water

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

e Conductivity: Method 2510 B. (adapted from Standard methods
for the examination of water and waste water, 23rd edition)

e pH: Method 4500-H+ B. (adapted from Standard methods for the
examination of water and waste water, 23rd edition)

e Salinity: Method 2520 B. (adapted from Standard methods for
the examination of water and waste water, 23rd edition)
Temperature: in situ analysis through an infrared thermometer.
TDS: Electrometry
DO: In-house Test method (Adapted from HACH BOD LDO®
Probe (Model LBOD10101) manual)

Hazard Vulnerability

Collected through existing literature and referenced from available
secondary data sources

Air Quality

Carbon Monoxide surface concentration, Sulphur dioxide and Nitrogen
dioxide levels were taken from satellite based modelled data sourced
from GEOS-5 (Goddard Earth Observing System), and Global
Modelling and Assimilation Office (GMAO) / NASA.

Sampling locations are geo-referenced and included in this report.

Existing
Environment

Data for the existing environment were sourced through visual
inspection, stakeholder consultations, and from relevant literature.

Socio-economics
conditions

Data for the socio-economic conditions were sourced through physical
observation, stakeholder consultations, and from relevant literature.
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Engineering Engineering documents, including concepts, structural details, and Bills
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 this report. 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 (ASPIRE) Programme, CDE

= JICA, 2009, Feasibility Study for application of Photovoltaic Power on Male’ and
Hulhumale’ Islands in the Republic of Maldives, Final Report, JICA

= Environment and social management report proposed installation of Smw grid-tied
solar photovoltaic system in greater male’ region, kaafu atoll, Foresight Surveyors
2021

2 PROJECT LOCATIONS

The project covers 8 different locations from the regions of;

= 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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Figure 2-1 Location Maps
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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 coordinates of 6°37°0”North and 73°3°0”East. It is the
most populous island in north of the Maldives, with a registered population of 9,838; out of
which 4,798 are females and 5040 are males (President's Office , 2023). Recently, it received
the city status, and its land area is 247 hectares (ha), with a length of approximately 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. Kulhudhuhfushi 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 and wholesale
businesses.

A total 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 figure 2-2, the proposed project area in Kulhudhuffushi City is
within the boundaries of the Kulhudhuffushi Regional Airport.

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 a resident population of 3,339; out of which 1600 are females and 1739 are males
(President's Office , 2023). The 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 of Eydhafushi 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, working in resorts,
retail business, and fishing. The project is planned to be implemented in the reclaimed land of
Eydhafushi, which involves the installation of IMW of Solar PV outside of the ring road of the
island and in the stadium area. Four areas adding up to 13170m? 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 figure 2-3 indicates the proposed project site of Eydhafushi, which is located at
the reclaimed area of the island.

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
north-western part of the atoll at geographic coordinates 5°29'35.85"N, 73°24'46.07"E. The
island has a resident population of Hinnavaru is 4,873; out of which 2392 are females and 2481
are males (President's Office, 2023). and, similar to other islands chosen for the project, has 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 airport. A total area of 8114m? has been 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 figure 2-4 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. Thinadhoo has a resident population of 7,456; out of which 3,678 are
females and 3,778 are males (President's Office , 2023). making it the most 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 reclaimed land. 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 palms 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 is also located 20 meters
to the east of the site, and the main Islamic Center of Thinadhoo is approximately 80 meters
east of the proposed site. A total area of 26458m? 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 a resident population of 12,790; out of which 6,270 are females and
6,520 are males (President’s Office, 2023) is the third most populous city in the Maldives. The
island, which is both an atoll and a city, is located between the equator and the southernmost
Addu atoll at 73°25°40”E and 0°17°53”S. With a land areca of 424 hectares, it is also the third
largest island in the country. A notable feature of Fuvahmulah is that approximately one third
of the island is composed of protected wetlands and marshlands that surround the two largest
freshwater lakes in the Maldives: Bandaara Kilhi and Dhadimagi Kilhi.

As indicated in the following figure 2-6, the proposed project area in Fuvahmulah City is within
the boundaries of the Fuvahmulah 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 feet) long. A total area of 8509m?
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 southern-most atoll of the Maldives, is the second-largest urban area
in the country in terms of population, with a resident population of 33,690 people (President’s
Office 2023). The city comprises six administrative islands: Hithadhoo, Maradhoo-Feydhoo,
Maradhoo, Feydhoo, Hulhudhoo, and Meedhoo. Hithadhoo, Maradhoo-Feydhoo, Maradhoo,
and Feydhoo are connected by a link road and to the international airport located in Gan, while
Hulhudhoo and Meedhoo are located separately in the eastern 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 plays a role 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 Koattey wetland and marine
area, an all-year-round manta point off Kandihera-Maakandu 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 biosphere reserve on 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 stadium in this location, and a designated area of
7665 m? 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 with outdoor gym, volleyball
courts and a basketball court.

The following figure 2-7 indicates the proposed project site of Hithadhoo which is located at
the stadium of the island.
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Figure 2-7 Hithadhoo Project Area
Feydhoo Habour:

The proposed PV installation will occupy a total area of 6,870 m?, which was reclaimed during
harbour construction works in 2015 and is currently not being used for any productive purpose.
The western side of the reclamation 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 also located around
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 shops, located around 18 meters from
the PV installation area.

The following figure 2-8 indicates the proposed project site of Feydhoo which is located at the
Feydhoo Harbour.

35|Page



Environmental Social Impact Assessment (ESIA) for Installation of 11.43 MW Solar PV Systems in Addu
City, Eydhafushi, Fuvahmulah City, Hinnavaru, Thinadhoo, and Kulhudhuffushi City

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 area of 4,500
m?. 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 road is often busy, and any
activities near it may affect traffic flow. In addition the site is also located approximately 0.03
meters away from Bank of Maldives Gan branch and Maradhoo Feydhoo Youth Center.

The following figure 2-9 indicates the proposed project site of Maradhoo Feydhoo which is
located at the Maradhoo Feydhoo Harbour.

Figure 2-9 Maradhoo Feydhoo Project Area
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Hulhumeedhoo near STP:

The council has allocated an area of 7200 m? for the installation of Solar PV in Hulhumeedhoo.
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 area, located 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 Management Centre.

The following figure 2-10 indicates the proposed project site of HulhudhooMeedhoo which is
located at the HulhudhooMeedhoo near STP.

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:

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

. Minimise the emission of GHGs and other polluting by-products which are harmful to
human health and the environment.

. Community empowerment and economic 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 Appendix C of this report.
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2.4 PROJECT ACTIVITIES — CONSTRUCTION PHASE

2.4.1 Civil Works:

Figure 2-11 Main Construction Flow of the PV Area
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24.1.1 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
foundation, to ensure stable arrangement of strip foundation.

Figure 2-12 Site Levelling 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 prevent water loss and 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. Earth-rock 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 be excavated 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 Removal and leveling

Establish survey markers to identify the working area in which the removal of topsoil is
required. Strip the topsoil to the subsoil level or as instructed by the engineer. Use tracked
equipment such as Backhoe, Excavator, wheel loader, dozer, and tipper. 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 location shown 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 over-excavation.

Excavation works shall be done as follows: Excavation will be done using a combination of
excavators and hydraulic rock-breaking 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 adhere to the
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 the formation 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 excavation is done per approved shop
drawings, where the final formation levels shall comply with the approved design
requirements. Any over-excavation shall be backfilled with C10 concrete, and work shall be
done as per the approved Method Statement for Backfilling Works 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 clean and free 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 of this Project.
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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 transferred to the surveying group of the Project
Department upon acceptance confirmation of the Owner and the Engineer.

2.4.2.2 CONFIGURATION AND MANAGEMENT OF MEASURING
EQUIPMENT:

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

¢ Engineering surveying specifications shall be strictly followed.

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

2.4.2.3 ESTABLISHMENT OF CONSTRUCTION CONTROL NETWORK:

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

24.24 ELEVATION CONTROL:

According to the national benchmark marks indicated in 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 that the benchmark positions for monitoring are firm and stable
without sinking or deformation.

2.4.3 Earth-Rock Works:

2.43.1 EARTH EXCAVATION:

Except for site leveling, earthworks of this bid section mainly include shallow foundation
excavation of inverter and box-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 disturbance of foundation earth; fill the low-lying places within
the site area with excavated earth; and provide two 1m3 excavators and 4 dump trucks at
the site.
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2.43.2 ROCK EXCAVATION:

The surface layer is a silty soil or highly weathered layer, with mudstone distributed
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 dump truck to
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 qualified 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 and the compacting factor required by
the design; and place a layer after the previous layer is proven qualified after sampling and
testing as specified.

2.43.4 CONCRETE CUSHION:

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

e 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 no water accumulated 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 box-type transformers, inverters, etc. Reinforcement requirement:
Reinforcement shall be provided with a delivery quality certificate and re-testing report and
not be used in this Project until passing the welding test; each bundle must be labeled;
reinforcement shall 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 column-beam junction shall be handled as per the design requirement. Where the column
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 formwork----installing 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 beams, stirrups, and bearing reinforcement of main
and secondary beams----binding beam-bottom main reinforcement and stirrup at certain
interval----binding hanger bar----binding other main reinforcement. Frame beam joint: The
upper reinforcement joint shall be set 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.

2.4.5 Formwork:

Formwork and its support system must be strong, stiff, and stable enough. The support
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, convenient 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 1s not centralized. It is preliminarily considered to use concrete mixed on-site. 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
transportation is provided, commercial concrete can be used.

2.47 Concrete Transportation:

Concrete mixed on-site 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 after reinforcement 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

preparation shall be 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 cloth for curing, 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 which we adopted 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 box-type 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 Figure 2-14.

Construction procedure: foundation excavation — bed — raft placement (dowel bar

embedded) — equivalent strength — construction of brick masonry — placement of
structural columns and top ring beam (installation of embedded parts) — curing.
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Figure 2-14 Inverter and Transformer Foundation

2.4.10 Installation of Support:

2.4.10.1 PREPARATION OF LABOUR FORCE:

Personnel for each workbench: 1 manager, 1 technician, 1 safety officer, 1 surveyor, 12 - 20
workers; check whether construction 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 array super-structure
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.

2.4.10.2 CONSTRUCTION METHODOLOGY FOR SUPPORT:
e For a concrete foundation, a minimum 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

e After the completion of foundation 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.

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

e Based on the first strip foundation, other strip foundations shall be embedded in the
same direction successively, with a pile interval of 3.2-6.5 m based on the final design.
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Figure 2-15 Module layout and Strip Foundation
e Installation of Main Beam and Front and Rear Supports where required
Purlin hangers shall be distributed on 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.

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 in line 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:

2.4.12.1 CONSTRUCTION REQUIREMENTS FOR MODULES:

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

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

Figure 2-18 Position of Clamp Splice for PV Module

e 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.

¢ 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.

e Connecting cables and connectors of PV systems shall be safe and sealed. The cross-
sectional area of cables and connector capacity must meet the requirements of the
maximum open-circuit voltage of the system. The cross-sectional area is 4 mm?.

e During the plug-in of junction box connectors, a “click” sound indicates that the

connector is in place. In case the plug-in fails, heating or even burnout of junction box
terminals may occur. The specific plug-in is as follows:

Figure 2-19 Standardized PV Plug-in
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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)

b)

The long edge of one solar cell module shall be perpendicular to the horizontal
purine (C-shaped steel), and the clearance between solar modules shall be the same.

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

During grounding installation, adjacent two modules shall be connected through the
grounding wire BVR-6, free of omission and poor connection. For the upper row
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.

2.4.13.1 PRECAUTIONS FOR LOADING, TRANSPORTATION, STORAGE AND

INSTALLATION OF PV MODULES:

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.

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

Unpacking must 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 non-slip gloves.

During the transfer of modules, external 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.

Do not stack more than two layers during storage in the warehouse.

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

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 direct contact
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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.

¢ In the 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.

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

e Since wires shall not be exposed to sunlight, UV-resistant wires shall be adopted.

e No components of PV modules are allowed to be replaced, including diodes, junction
boxes and wiring plugs.

e 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 even fire, so that modules shall not be in direct contact
with wiring terminals under any circumstances.

e During the transport and installation of modules, children are strictly forbidden to
contact with modules and solar PV power generation systems, from which they must

keep away.

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

e Do not step on modules under any circumstances.

e To avoid damage to glasses, no heavy objects are allowed to be placed on modules; no
articles that may cause damage to modules are allowed.

e 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.

e Do not wear metal jewelry during 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 by certified 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:

2.4.14.1 CONSTRUCTION CONTENT:

2.4.14.2 CONSTRUCTION METHODS:

e 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 works, measure 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 elevation and 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 and cabinet is installed in place, its top should
be 10mm higher than the levelled ground.

e Equipment in position: Transport the equipment to the place near the installation point
as per predetermined sequence and install the same in place with hydraulic trolley or
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 over 4-6 columns/piles that emerge from 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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2.4.15.1 CONSTRUCTION METHODOLOGY:

e Foundation: Identification of the exact location where the transformer is to be placed.
The required materials and machinery will be mobilized to the site as per the
mobilization and demobilization method. The base of the pile/ foundation will 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.

e Equipment in position: Transport the equipment to the place near the installation point
as per the pre-determined sequence and install the same in place with a Crane. Align
and fix them and make an acceptance inspection after fixing.

¢ Installation: Define the foundation location of the box-type 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, adjust the transformer with vertical and horizontal errors and
tighten the connecting bolt of the transformer.

Figure 2-20 Typical way to install a transformer

Justification

Given the small size 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. If piling will be required
then piling can safely be carried out by using a suitable piling machine.

2.4.16 Cable Laying and Fabrication Schemes:

2.4.16.1 CONSTRUCTION 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 underground or in sleeves.

2.4.16.2 CONSTRUCTION METHODOLOGY:

e 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 along the road.

e (able line will be excavated by a mini excavator or by manual method to the depth of
0.3-1m 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.

e The cable connecting the adjacent PV modules will run below the mounting structures.

e 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 cables to be laid are accurate.

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

2.4.16.3 LIST OF CABLE TOOLS

1. Bolt Clipper

2. Pay-off rack

3. Saw Bow

4. Press Plier

5. Electrical Press Plier
6. Heat Gun

2.4.16.4 CONSTRUCTION STEPS:

(1) Cable laying:
1) Method (as shown):
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Figure 2-21 Construction Steps

2) Precautions:
e As shown in the figure above, the cable should be led from the cable drum which shall
not contact the ground but 100mm - 150mm above the ground. The cable should be so

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

e The bending radius of cable should not be less than 10D (D - OD of cable).

Justification

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

2.4.17 Array Test:

2.4.17.1 TESTING CONDITIONS:

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

2.4.17.2 TEST AND REQUIREMENTS FOR TECHNICAL PARAMETERS:
e Electrical performance parameters shall be tested as per applicable local regulations.
e The open-circuit voltage of arrays shall be meet the design requirements.
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2.5 PROJECT MANAGEMENT

The contractor will be in charge of the project management, while the proponent’s Project
Management Unit will oversee the works as per the schedule 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 access should 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 nature of the site will
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
also encompass 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 and unloaded 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.

Table 2-1 logistical arrangements.

Port: receiving the imported materials Project Locations
Hithadhoo Regional Port * Addu Stadium (Hithadhoo)
= Maradhoo Feydhoo Harbour Area
(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 INPUTS - CONSTRUCTION PHASE

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

Input/ Resource Estimated Source and mean of management

Quantity
Construction and assembling | 10 per site Contractor’s permanent staff
staff

Project staff
Labourers (local)

Project Management 1 Proponent’s permanent Staff
Site Supervisor 1 Proponent’s permanent Staff
Civil Engineer 1 Proponent’s permanent Staff
Structural Engineer 1 Proponent’s permanent Staff
Environmental Safeguard 1 Proponent’s permanent Staff
Officer
Health and Safety Officer 1 Proponent’s permanent Staff
Excavators 6 Proponent’s equipment or rented
Landing Craft 2 Proponent’s equipment or rented
Cargo boats (dhoni) 2 Proponent’s equipment or rented
Crane 1-15T Proponent’s equipment or rented
Concrete Mixer 10 Proponent’s equipment or rented
Loader 1 Proponent’s equipment or rented
Welding Equipment 1-4 per site Proponent’s equipment or rented
Machinery and equipment As required Proponent’s equipment or rented
Electricity As per Fenaka — temporary connections

demand
Water As per Fenaka — 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 — 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 1-2 tonnes Collected and sorted and
construction phase per site transferred to the island

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

framework
Air Pollution Particulates in moderate External impacts minimised
quantities and emissions through dust screens,
from vehicles and during demarcation boundary walls
concrete mixing. and maintenance of the
In minute quantities vehicles 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:

e Movable machinery with wheels will be mobilized by driving. Immovable items will
be moved by loading them into trucks or crane trucks. In the case 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 unloading. Machines with metal
tracks will be carried over trailers. No such machine will be moved on the paved road.
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At project completion, demobilization will take place in a similar fashion where
machineries will be taken back to the sites from where they are from or 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.

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

2.12 OUTPUTS AND WASTE MANAGEMENT - 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 connections will 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, equipment of higher 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 methods applied 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 give 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 sheets. Multilingual safety
signs will be used on site, some of which are shown in the following figure.
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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 emergencies/injuries 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 are required 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 should not be placed 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 erected to intercept falling objects and debris.
In addition, all the necessary safety measures in accordance with the national regulation on
Construction Safety-Standards (2019/R-156) should be adhered.

Assessment for accident and hazard is given in the table which is based 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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Performance Consideration Risk Risk Responsible
Level Probability | personnel
Presence of hazardous substances. These | High Low Project Manager,
may include but not limited to substances Site Supervisor
such as oxidisers, corrosive agents, etc.
Instructions provided in the material safety
data sheet of construction materials of
concern should be followed
Sufficient access / space around new section | Moderate | Moderate Project Engineer
or building for use of cranes, scaffolding
during construction
Construction workers protection from | High Moderate Site Supervisor
proximity to HV electrical , High risk
energy sources
Traffic / Pedestrian risks for planned | High Moderate Site Supervisor
loading and unloading for construction Project Manager
vehicles
Risks associated with the mobilization and
demobilisation works
Social considerations with regard to the | Low Low Project Manager
Neighbourhood.
Eg: Public recreational areas, mosque,
schools, etc.
Screen design to reduce / eliminate the risk | High Moderate Project Engineer
of falls from height during the construction Project Manager
period
Sufficient space is planned for access and | 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 change | Low Moderate Project Engineer
fitting, bulbs in cases where lighting is
required Maintenance
Officer
Safe access to high working areas — for | Low Moderate Project Engineer
instance during PV installations
Maintenance
Officer
Accessible panel and structure cleaning | Low High Project Engineer

methods
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Maintenance
Officer

Accessible dirt or rubbish collection points | Moderate | Moderate Project Engineer

Maintenance
Officer

High risk scenarios stated in the above table, with specific mitigation is given below
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Presence of hazardous substances. These include but not limited to substances such
as oxidisers, corrosive agents, etc. While the risk level is high the probability is low
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 level is high, the probability is given as moderate.
Proper insulator gloves and protective cloth are to be worn by workers in close
proximity to high-risk energy sources. Moreover, it must be ensured that these are
not exposed at any given time. In addition to this, 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. Probability 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. Obstruction 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 individuals. The 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 signboards on the
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 greater from the
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 regulation.

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 presented and needs to followed to ensure
the health and wellbeing of the workforce and the respective island communities.
e Basic WASH facilitation should be established
e 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.
e Have an established understanding or inform the established respective health facility
in the island regarding the scope and workforce of the project.
e Any sign of sickness should be proactively addressed and consulted with the medical
practitioners present in the city/island
e In case of epidemics or disease outbreaks, instructions and measures taken by public
health officials should be strictly followed.
e Labour facilities should be within the set rules and regulations, while ensuring the basic
human dignity and respect are upheld. This include the provision of 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 allocations were made being mindful for the
vegetations and areas which vegetation clearance were not required. For all the islands
temporary sites will be utilize for storage of materials and machineries required for the
project. Additionally, project staffs will be accommodated in rented houses in each respective
islands.

2.17.1 KULHUDHUFFUSHI CITY
The council have allocated an area of approximately an area of 10,000 square feet. The area is

in a recently reclaimed area near the harbor. No vegetation or any hard structure 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.

Figure 2-24 Eydhafushi Temporary Site
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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 area. However little shrubs that may need to be
cleared are seen in the site.

Figure 2-25Hinnavaru Temporary Site
2.17.4 THINADHOO

The council have allocated an area of approximately an area of 10,000 square feet. The area 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.

Figure 2-26Thinadhoo Temporary Site
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2.17.5 FUVAHMULAH

The council have allocated an area of approximately an area of 8,000 square feet. The area is
next to the airport and has little vegetation, which needs to be removed including 7 mature Ruh
and 3 juvenile Ruh along with 2 mature dhiggaa gas.

Figure 2-27 Aerial View Temporary Site

2.17.6 ADDU CITY
2.17.6.1 HULHUMEEDHOO

The temporary sites for Hulhumeedhoo are an area in the harbour this is faraway from the
project site. However, it will be easy to undock since it’s near the harbour. 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.
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Figure 2-28 Meedhoo Temporary Site
2.17.6.2 FEYDHOO

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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2.18 COMMUNITY ENGAGEMENT PLAN

Community Dialogue:

As part of its commitment to community engagement, the Developer shall hold meetings at
designated town halls and community halls on each of the islands to discuss the development
of the Solar PV project launched by the Government of Maldives with the support of ASPIRE.
This project aims to improve the lives of people living in these islands by reducing their reliance
on costly diesel generators and creating new, long-term jobs. Islanders in these select islands
mainly rely on tourism and fisheries, and this initiative will enable them to learn new skills and
earn a livelihood through the trainings provided by the Developer.

During these meetings, the importance of this Solar Power project will be explained to the local
community. The islands are at risk of the adverse impacts of climate change, which is causing
a rise in sea level due to the emission of gases from burning fossil fuels. The Developer will
explain that solar power can help mitigate the impacts of climate change as it does not emit any
greenhouse gases.

Solar energy is produced by conducting the sun's radiation, which is a process that is void of
any smoke, gas, or other chemical by-products. This is the driving force behind all green energy
technology, as nations work towards meeting their climate change obligations by reducing
emissions.

Overall, the meetings held by the Developer will allow the local community to gain a better
understanding of the project and its potential benefits. By engaging with the community, the

Developer is showing its commitment to sustainable development that benefits all stakeholders.

Developer's Strategy

Theme Relevant Sections
Informed The Developer will conduct an Informed Consultation and
Participation Participation (ICP) process that will build upon the steps

outlined below in Consultation and will result in the Affected
Communities’ informed participation. ICP involves a more
in—depth exchange of views and information, and an organized
and interactive consultation, leading to the Developer is
incorporating into their decision—making process the views of
the Affected Communities on matters that affect them directly,
such as the proposed mitigation measures, the sharing of

development
benefits and opportunities and implementation issues.
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Disclosure of The Developer will provide affected communities with access
Information to relevant information on:

(1) the purpose, nature and scale of the project; (ii) the duration
of proposed project activities; (iii) any risks to and potential
impacts on such communities and relevant mitigation
measures; (iv) the envisaged

stakeholder engagement process; and (v) the grievance
mechanism.

Consultation When affected communities are subject to identified risks and
adverse impacts from a project, the Developer will undertake a
process of consultation in a manner that provides the affected
communities with opportunities to express their views on
project risks, impacts and mitigation measures and allows the
Developer to consider and respond to them. Effective
consultation is a two—way process that should:

begin early in the process of identification of environmental
and social risks and impacts and continue on an ongoing basis
as risks and impacts arise;

(i) be based on the prior disclosure and dissemination of
relevant, transparent, objective, meaningful and easily
accessible information which is in a culturally appropriate
local language(s) and format and is understandable to affected

communities;
(i) focus inclusive engagement on those directly affected as

opposed to those not directly affected;

be free of external manipulation, interference, coercion, or
intimidation;

enable meaningful participation, where applicable; and
Be documented.

The consultation process should:

capture both men’s and women’s views, and if necessary,
through separate forums or engagements;

Reflect men’s and women’s different concerns and priorities
about impacts, mitigation mechanisms, and benefits, where
appropriate;

The Developer will document the process, in particular the
measures taken to avoid or minimize risks to and adverse
impacts on the Affected Communities, and will inform those

affected about how their concerns
have been considered.

Feedback and The Developer will provide periodic reports to the affected
Reporting communities that describe progress with implementation of the
project action plans on issues that involve ongoing risk to or
impacts on affected communities and on issues that the
consultation process or grievance

mechanism have identified as a concern to those communities.
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Stakeholders Mapping

The consultation will be carried for the Project including the engagement of several
stakeholders to ensure that the planning process would take into consideration the opinions
and concerns of the different stakeholders. The stakeholder engagement process will
commence with a stakeholder analysis process to identify following stakeholders:

e Those involved in Project preparation;

e Those directly affected by the Project (individuals, groups, communities);

e Those likely to be indirectly affected either by virtue of their proximity to the Project

or subject to disrupted access to communal property within the Project footprint;

e Those with an influence on Project development;

e Those whose interests make them stakeholders; and

e Those with the capacity to be partners in the development.

Pre-Construction Phase Engagement Activities

During pre—construction phase, the Developer will arrange local community meetings in
town halls / community halls of each island where project is undertaken to provide the
information and awareness of advantages of project. These local community meetings will be
arranged on a weekly basis separately with women, teenagers and elderlies in
pre—construction phase. Other important engagement activities will include:

Importance of project for local community

Timeline of project; commencement, completion and operation

Consideration of local community's queries and grievance mechanism

Community development initiatives, employment and skilled training plan
Awareness of greenhouse gases, Climate Change and their effects on island

Construction Phase Engagement Activities

During construction, the Developer will provide information on a quarterly basis to local
communities. Other important engagement activities will include:
e Follow up focus group discussion with vulnerable groups as needed to address and
solve any issues raised in the quarterly community meetings;
e Meetings as needed in connection with submissions and settlement of complaints, in
line with the Grievance Redress Mechanism;
e Meetings with project company on monthly basis or more often as needed to provide
information on the progress of the stakeholder consultation meetings and community
development initiatives and any social and environmental issues that have been

encountered and how they have been solved; and
« Disseminating feedback on complaints escalated and management resolutions on issues
arising.
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Operations Phase Engagement Activities

The CEP will be reviewed and updated, including the stakeholder list, prior to Project
commissioning to ensure that relevant and meaningful engagement activities are continued
as needed. The operational phase CEP will be reviewed before the start of operations.

Regarding activities, it is foreseen that the most important engagement activity for the
operation phase will be meetings in connection with the continued implementation and
follow up of the community development plan that will be introduced during the
construction phase, as well as follow up on any unforeseen operation phase impacts.

Pre-Construction Phase Engagement Plan

Agenda Description
« A monthly seminar on a weekly « Total people to attend sessions:
basis. These seminars will be 05-25 women per island
conducted in nearby and faraway 05-25 men per island
communities with a 60:40 ratio 05-25 elderlies per island
respectively. 05-25 children per island
« Project awareness and importance 05-25 under 18 per island
« Advantages for the local community
« Description of training in the next
phase of the project

Construction Phase Engagement Plan

Agenda Description

« A monthly training session at an « Total people to attend sessions:
early stage of the construction 05-25 women per island
phase: 05-25 men per island

« Basic skills training of construction 05-25 elderlies per island
workers like fabricators, riggers, 05-25 children per island
helpers, carpenters, gardeners, etc. 05-25 under 18 per island

« For women freelancing and
stitching training will be provided.

« Recruitment of trained workers at the « Total people to be employed:

peak start of the construction phase 1 Person per island on daily wages
which will be around 350 MVR/ Day
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Operation Phase Engagement Plan

Agenda Description

e In the operation phase local |e Total people to be employed:
employment will be carried out on a |e 1 Person per island on daily wages
contract basis. which will be around 350 MVR/ Day

e Maintenance of panels, Electricians,
Gardeners, and Security personnel

Educational/Refresher Seminars:

As it is 15 years project, so community engagement will be continued for the personal
development and nourishment of local school kids, adults, women and elder people of each
island. The Developer aims to arrange a grand seminar annually. It may comprise:

e Awareness of greenhouse gases, Climate Change and their effects on island

o Importance of solar power project

o Benefits of solar power project for islanders

Since islands of Maldives are well known for their captivating rich nature sceneries. In 2019
almost two million tourists hit the islands of Maldives and that is a marvelous figure to boost
the socio-economic culture of any country. To attract the international community following
trainings will be furnished by the Developer annually:

e Communication Skills

:l"imeline for Implementation:

The community engagement plan spans a 15-year process, with regard to the course of the
whole project. Planned detailed schedule is attached in Appendix K of this document.
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3 POLICY AND LEGISLATIVE FRAMEWORK

3.1 LAWS, REGULATIONS, STANDARDS AND GUIDELINES

This chapter outlines the legislative and regulatory framework applicable to the current
proposed project. Given that the project takes place at a local scale, the frameworks that are
applicable are mostly at the national level.

The table below outline the legislative and regulatory frameworks which need to be adhered to
by the current project.

The instruments covered under this analysis include:

Instruments Covered
e Environmental Protection and Preservation Act

e Environmental Impact Assessment Regulations (2012/R-27)

e Maldives National Building Act (4/2017)

e Maldivian Land Act, 2002

e Land Transport Act, 2009

e Disaster Management Act

e FEnergy Act

e Utilitiy Regulatory Act (26/2020)

e Waste Management Act 2022

e Maldives Civil Aviation Act (2/2001)

e Maldives Civil Aviation Authority Act (2/2012)

e Waste Management Regulation, (2013/R-58)

e Maldives Civil Aviation Regulations

e Air Safety Circulars by Maldives Civil Aviation Authority

e (Conventions relevant to Civil Aviation signed by the Maldives

e Land Use Plan and Implementation Regulation

e Mosquito Control Regulation 2007

e Regulation on Aggregate and sand mining

e Regulation on cutting down, uprooting, digging out and exporting of trees and palms
from one island to another

e Water Resources Conservation and Management Regulation, 2021/R22

e Regulation on Construction Safety Standards (2019/R-156)

e Environmental Liability regulation 2011

¢ Guideline for Duty Exemption of Renewable Energy Producing Systems and Related
Item

¢ Guideline for Power System Design Approval
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e Strategic Action Plan (SAP) 2019 — 2023

e Maldives National Building Code

e (Guide to Groundwater Improvement Measures in Small Low-Lying Islands
Maldives, 2021

e Dewatering Regulation

e Regulation on protection and preservation of island vegetation and flora, 2022
e Maldives Civil Aviation Authority Act (Act No: 2/2012)

Table 3-1relevant legal instruments of the project

Instrument

Description

Relevance to the project

Environmental
Protection and
Preservation
Act (4/93)
EPPA

The EPPA acts as the umbrella law on
environmental protection and
preservation. The Act outlines the
statuary and regulatory powers of the
Ministry/Agency entrusted work related
to environmental protection and
preservation.

The Act mandates the production of an
EIA for any developmental project which
may have a potentially detrimental
impact on the environment.

The Act also provides the mandate to
penalise for any breach of the provisions
in the Act, outlining the fines that may be
applied to breaches of varying degrees. It
also provides the mandate to the
government to claim compensation for
any damages to the environment.

The proponent of the current
project is required to adhere
to all provisions in the Act,
in particular the EIA
requirements.

Maldives
National
Building Act
(4/2017)

Enacted in 2017, this Act deals with
compliance issues and procedures, roles
and duties of all parties concerned with
developments including the regulatory
authority, building owners, developers
and contractors, occupation of the
buildings, licensing of building
practitioners, and refers to the Building
Code for more detailed guidance on
construction procedures and best
practice.

All provisions under the
National Building Act has to
be complied with,
particularly as it related to
the Building Code.
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The Act also includes the creation of a
standardised building code, a fine regime
for persons who do not comply with the
Act and subsequent Regulations, giving
priority to Maldivian workers in the
construction sector and, guaranteeing
compensation for services rendered. The
Act also provides a dispute resolution
mechanism for parties who seek to
contest fines and other actions taken
against them under this Act. The dispute
must be lodged within 14 days of the
action and a response to the disputed
action must be given within 1 month.

Ministry of Housing and Infrastructure
(currently Ministry of Planning and
Infrastructure) prior to use of the lands.
The regulation outlines key aspects that

Maldives Land | The Act governs the allocation of The Act governs issues
Act, 2002 Maldivian land for different purposes related to land in general
and uses and other issues regarding the
issuing of land, issuing of state dwellings
for residential purposes, conduct
regarding state dwellings or private
dwellings constructed for residential
purposes and the sale, transfer and lease
of Maldivian Land.
Land Transport | The Act concerns the registrations of The current project should
Act, 2009 land vehicles, the safety, and conduct of | be designed in compliance
road transport in general. with the Act, and should
ensure the safeguards are
met during the construction
phase as well.
Maldives Provides the legal framework for The project should be
Energy Act, standards and regulations for the designed, established and
18/2021 provision of Energy production and operated in compliance with
consumption in the Maldives. the Act.
Land Use Plan | Under the Maldivian Land Act of 2002, | Should align with the land
and all lands in the islands under the lands use plan of the island
Implementation | development policy, a Land Use Plan
Regulation shall be developed and approved from
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need to be considered while preparing
land use plans as well as describes
guidelines on developing and allocating
lands for various purposes.

Programme (MRSP)

Waste The law is the principle legal measure The project should align and
Management which governs the implementation, and | fully adhere the Act in its
Act (24/2022) enforcement of solid waste management | management of Solid Waste.
practices, and policies.
The Act aims to reduce the waste
generated and is purposed to minimise
pollution and environmental damage by
throughout all stages of solid waste.
The Act defines penalties on
mismanagement of solid waste, and
actions which may negatively impact
human health, environment and economy
through handling of waste.
Maldives Civil | This Act makes provision in respect of The proponent should
Aviation Act the registration and operation of civil ensure the project’s
(2/2001) aircraft in the Maldives; construction, dynamics with regard to the
registration, operation and use of civil Kulhudhuffushi and
aerodromes; other matters relating to Fuvahmulah site is in
civil aircraft and aerodromes; and safety | accordance with the Act
of civil aviation in the Maldives.
Maldives Civil | The regulation is aimed at complying The project shall not disrupt
Aviation with the ICAO requirements and the conduct of the
Regulations harmonisation with international regulations made by CAA.
standards Therefore, close
collaboration with the
regional airports and Civil
Aviation Authority should
be made during the course
of the project in the sites
where the regional airports
are within.
Air Safety These include the following: Even though the activities
Circulars * The Maldives Runway Safety under the circulars are

carried out by the relevant
respective circulars, the
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= Assessment of Runway Surface
Friction Characteristics

*  Ground Handling

= Safety Management System

proponent shall ensure the
proposed project does not
pose any interference to the
enforcement of these

Sand mining

Coral mining from the house reef and the
atoll rim has been banned through a
directive from the President’s Office date
26" September 1990.

circulars.
Mosquito The regulation covers prevention of The proponent should
Control mosquito growth during construction and | adhere the regulation in
Regulation, repair/maintenance works. order to avoid mosquito
2007 breeding in the project sites
Regulation on The Regulation covers the framework for | This Regulation would not
Aggregate and | sandmining in the Maldives. have any implication on the

project, as imported
manufactured materials will
be used for the construction
works.

Regulation on
cutting down,
uprooting,
digging out and
exporting of
trees and palms
from one island
to another

The regulation was enacted to preserve
the natural greenery of the islands, and to
mitigate the associated issues from
uprooting and cutting down of trees.

The regulation defines applicable
circumstances and the conduct to be
followed for uprooting and cutting down
of trees. Furthermore, the regulation
defines the types of palms and trees
which will be regulated under the
regulation.

Careful consideration should
be given to this regulation as
the Thinadhoo and
Hulhumeedhoo STP sites
include trees to some extent.

Regulation on
protection and
preservation of
island
vegetation and
flora, 2022/R-
92

The regulation aims to

® improve the greenery of the islands
of the Maldives
protect old trees and sustain them
regulate the conduct of
felling/uprooting/transporting of
coconut palms through a
decentralized mechanism

® take measures to protect from the
impacts of felling/uprooting of trees
from the islands of Maldives,
specifically the vegetation near the
coast

® state the conditions which coconut
palms and trees could be

Careful consideration should
be given to this regulation as
the Thinadhoo and
Hulhumeedhoo STP sites
include trees to some extent.

79| Page




Environmental Social Impact Assessment (ESIA) for Installation of 11.43 MW Solar PV Systems in Addu
City, Eydhafushi, Fuvahmulah City, Hinnavaru, Thinadhoo, and Kulhudhuffushi City

uprooted/felled and transported to
other areas for replantation

(2019/R-156)

to ensure safety of construction workers
and the public. It also defines the
penalties for any violation of these rules
defined by the regulation.

The regulation also defines the
responsibilities of the developer or
contractor of the project. This includes
the following:
1. Preparation of a health and safety
handbook or paper specific for the

project, if the project value is above
MVR 1,500,000.

a. All workers must be trained
on the health and safety
measures.

b. All health and safety
measures in then
handbook/paper must be
implemented.

2. Preparation of an Emergency Response
Plan for projects valued above MVR
1,500,000.

3. Assigning of a Site Supervisor

a. The site supervisor must have
a minimum of 5 years of

Water The Regulation was enacted in 2021 by | The project should be
Resources the powers vested through the Water and | designed in compliance with
Conservation Sanitation Act 8/2020. the Act, and should ensure
and the safeguards are met
Management The regulation aims to ensure the during the construction
Regulation, sustainability, preservation, and phase as well.
2021 development of the water resources,

through enforcement and setting

standards.
Regulation on | Enacted under the Maldives National The responsibilities ascribed
Construction Building Act (4/2017), the Regulation on | to the developer/contractor,
Safety Construction Safety Standards (2019/R- | and the safety requirements
Standards 156) provides a minimum safety standard | and measures for

emergencies is required to
be integrated in to the
proposed project.
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experience in site supervision of
construction sites.

b. The site supervisor can be
assigned the supervision of
more than one sites.

c. Responsibilities of the
supervisor are defined in the
regulation.

4. Projects with a valuation above MVR
5,000,000 must have an insurance
policy to compensate for injuries to
workers, the general public and any
damage to the surrounding properties of
the site.

5. Implementation of public safety
measures surrounding the site.

6. All workers at the site must be equipped
with proper Personal Protective
Equipment (PPE).

7. Hoarding of the site. Minimum
requirements for hoarding the site has
been defined in the regulation.

The regulation also provides a standard
operating procedure in the case
emergencies. It also provides the
responsibilities of the proponent of the
project. Which are:

1. In the absence of a contractor for the
project, all the responsibilities defined
in the regulation for the contractor falls
upon the proponent.

2. In case the proponent is aware of any
activities which are against any laws
and regulations, they must inform the
permitting body or the Ministry.

Environmental | The Regulation was enacted in 2007 by | In case of environmental

Liability the powers vested through the EPPA damages due to the project,
Regulation 2011 | 4/93. The Regulation covers the penalties | the regulation will be
and legal avenues available to the considered.

Ministry/Agency to claim compensation
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against parties which have caused
damages to the environment.

Guideline  for
Power System
Design
Approval

The guideline for Power System Design
Approval is made under law no. 26/2020
“Utility Regulatory Authority’s Act”.

With this guideline, all Power Systems
Designs for the provision of electricity
services need to be approved prior to
commencement of any procurement and
installation works of any part of the
power system.

In addition, this will act as a guiding
document for URA Licensed Engineers
(Electrical) and Utility Companies for
the submission of Power System Design
documentation for approval by the
Utility Regulatory Authority. The
document also details out the approval
process which needs to be followed by
all licensed engineers.

All the provision under this
guideline will be complied
both in construction and
operational phase

Strategic Action

The Action Plan is the central policy

The project is in line with

Plan (SAP) | framework which outlines the existing document
2019 -2023 administration’s policy for the current 5
year presidential term which is from
2019 to 2023.
The Code The proposed development will conform | The Code regulates the

regulates the
duties of the
contractors, and
outlines best
practices, in
addition to
regulations to
be adhered to
during
construction
work. It covers
aspects such as
structural

to the guidelines provided in the
Building Code.

duties of the contractors, and
outlines best practices, in
addition to regulations to be
adhered to during
construction work. It covers
aspects such as structural
stability, fire safety, access,
moisture control, durability,
services and facilities, and
energy efficiency.

82 |Page




Environmental Social Impact Assessment (ESIA) for Installation of 11.43 MW Solar PV Systems in Addu
City, Eydhafushi, Fuvahmulah City, Hinnavaru, Thinadhoo, and Kulhudhuffushi City

stability, fire
safety, access,
moisture
control,
durability,
services and
facilities, and

energy
efficiency.

Dewatering The main purpose of the regulation is to | Dewatering is not expected
Regulation protect groundwater resources of the during the course of the
2013 nation from impacts of dewatering, project.

pollution and to protect the environment
from release of ground water in the
process.

1t is of note that the proponent should abide and follow all the components of the legal
framework of the Maldives, and at all circumstance should follow the industry best
practices and be proactive to ensure environmental, social and economic safeguards.

3.2 RELEVANT PERMITS
The following describes the relevant permits for the proposed project.
= ESIA Decision Statement

= CAA approval for the design and structure of the project components which fall to the
airport areas.

4 DESCRIPTION OF THE EXISTING ENVIRONMENT

4.1 GENERAL CLIMATOLOGY

Climate data has been taken from the nearest weather stations to the project sites.

Maldives experiences warm and humid climate throughout the year with an average
temperature ranging from 25 to 31 degree Celsius. The country receives an annual average
rainfall of 1,924.7mm in the central parts of Maldives, where Male’ is located. (Department of
Meteorology, 2012).

The climate of the Maldives is dependent upon the Indian Ocean Monsoons. Monsoon wind
reversal plays a significant role in weather patterns.
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The two monsoon seasons observed in the Maldives include the Northeast (Iruvai) and the
Southwest (Hulhangu) monsoon. The northeast monsoon is the dry season that occurs from
December to February and the southwest monsoon is the rainy season, which lasts from May
to September. The transition period of northeast monsoon occurs from October to November
while that of southwest monsoon occurs between March and April. The ‘four seasons’ of the
Maldives is highlighted in the following table.

Table 4-1Four Seasons of the Maldives

Seasons Duration

South West Transition March to April

South West May to September
North East Transition October to November
North East December to February

4.2. Temperature

The Maldives experiences a warm and humid tropical climate throughout the year. The
presence of vast sea and oceans surrounding the islands helps moderate the temperature.

The average temperature in the Maldives ranges from 25°C to 32°C. However, seasonal
fluctuations occur due to the influence of the monsoon. The warmest period is typically
observed during March and April, extending up to the onset of the southwest monsoon in
mid-May. The highest temperature ever recorded was 36.0°C on September 12, 1991, at the
Kadhdhoo Meteorological Office. Conversely, the lowest temperature ever recorded was
18.2°C on December 23, 2002, at the Hanimaadhoo Meteorological Office.
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Figure 4-1 shows the average temperature recorded at the nearest weather station in Addu city for
the project sites in GDh. Thinadhoo, Addu City and Fuvahmulah City.

Figure 4-2 Shows the average temperature recorded at the nearest weather station in
Hanimaadhoo for the project sites in Lh. Hinnavaru and HDh. Kulhuduffushi
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Figure 4-3 Shows the average temperature recorded at the nearest weather station in Hulhule for
the project sites in B. Eydhafushi.

4.2 WIND

Wind is an important indirect process affecting formation, development and seasonal dynamics
in the Maldives. Winds often help to regenerate waves that have been weakened by traveling
across the reef and they also cause locally generated waves in lagoons. Therefore, winds are an
important factor, as being the dominant influence on the hydrodynamics in most coastal areas.
The two monsoon seasons have a dominant influence on winds experienced across Maldives.
Since Maldivian islands are spread across the equator, monsoons are relatively moderate while
strong winds and gales are rare.

Wind is an important indirect process affecting the formation, development and seasonal
dynamics of the Maldivian islands. Reversal of winds in the Maldives means change of seasons
from North East monsoon to South West or vice versa.

General wind surface wind pattern over the country during North East monsoon is north-
easterly direction whereas during South West monsoon mean wind flow is westerly.

Figure 4-4 General Climate and Weather Highlights 2021, (Maldives Meteorological Service , 2022)
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4.3 RAINFALL

The average annual rainfall for the Male’ area is 1,826.3mm (National Bureau of Statistics,
2020). There are regional variations in average annual rainfall. Southern atolls receive more
rain compared to the northern atolls (MEC, 2004). Mean monthly rainfall also varies
substantially throughout the year with the dry season getting considerably less rainfall. The
north east monsoon is known as the dry season and the south west monsoon the rainy season.
Across the length of the Maldives, the amount of annual rainfall received increases from the
north to the south. According to the schedule provided, the Project Team will not be subjected
to excessive rainfall throughout the excavation and foundation works/ or during any other
Project activity.

4.3.1 Annual Rainfall - GDh. Thinadhoo, Addu City and Fuvahmulah City

Rainfall data was collected from the nearest weather station at Addu city. On average, the
southern atolls receive about 2,218 mm of rainfall per year. Heaviest rainfall in 24 hours was
228 mm recorded at the meteorological office Addu City on 24 November 2015.

Figure 4-5 shows the annual rain pattern for the southern part of the Maldives.

4.3.2 Annual Rainfall — B.Eydhafushi

The nearest weather station for the proposed project in Eydhafushi is located at Hulhule. On
average central part of the Maldives, the annual rainfalls recorded was 1,966 mm.
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Figure 4-6 shows the annual rainfall from the nearest weather station located at Hulhule'

4.3.3 Annual Rainfall — Lh. Hinnavaru and HDh. Kulhuduffushi
The nearest weather station for the proposed site in Hinnavaru and kulhuduffushi is located at

HDh. Hanimaadhoo. On average, the northern atolls receive about 1,779 mm of rainfall per
year.

Figure 4-7 shows the average rainfall from the nearest weather station located at HDh.
Hanimaadhoo
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4.4 RISKS OF HURRICANES AND STORMS

The basis of the hazard risk analysis for this report was taken from the UNDP risk assessment
study of the Maldives and the Multi Hazard Risk Atlas of the Maldives from ADB.

Figure 4-8 Surge Hazard Map
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With regard to the project locations, the project islands’ hazard zones are indicated in the
table below:

Table 4-2 Hazard Zones

Island Hazard Zone
Kulhudhuffushi City Very High
Lh. Hinnavaru Low

B. Eydhafushi Low

G.Dh. Thinadhoo Low
Fuvahmulah City Low

Addu City Low

For rainfall projections, for this report Representative Concentration Pathway (RCP) 4.5
based projections made in the ‘Multihazard Risk Atlas of the Maldives’ was accounted.
Stated below are the relevant maps. (ADB, 2020).
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Figure 4-9 Average Seasonal Rainfall Projection
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Table 4-3 Rainfall Projection

Island Rainfall (mm/day) | Description
Kulhudhuffushi City 1.30-4.00 December- January-February

1.30-4.00 March- April - May

8.00—12.00 June — July — August

4.00 —8.00 September — October - November
Lh. Hinnavaru 1.30-4.00 December- January-February

1.30-4.00 March- April - May

4.00 —8.00 June — July — August

4.00 —8.00 September — October - November
B. Eydhafushi 1.30-4.00 December- January-February

1.30-4.00 March- April - May

4.00 — 8.00 June — July — August

4.00 - 8.00 September — October - November
G.Dh. Thinadhoo 4.00 - 8.00 December- January-February

1.30-4.00 March- April - May

1.30-4.00 June — July — August

1.30-4.00 September — October - November
Fuvahmulah City 4.00 - 8.00 December- January-February

4.00 - 8.00 March- April - May

1.30-4.00 June — July — August

4.00 - 8.00 September — October - November
Addu City 4.00 - 8.00 December- January-February

1.30-4.00 March- April - May

1.30-4.00 June — July — August

4.00 - 8.00 September — October - November

With regard to the information aided map below published from UN- OCHA (United Nations
Office for the Coordination of Humanitarian Affairs, Regional office for Asia Pacific , 2007);
The islands geographical location to the the modified Mercalli Scale interms of earthquake

intensity and, tropical storm risks with regard to the Saffir-Simpsons scale is indicated below
in table 4-3:
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Table 4-4 Seismic, Volcanic and Tropical Storm risk map of the Maldives (OCHA Regional Office
for Asia Pacific, 2007)
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4.5 SEISMIC HAZARD VULNERABILITY

Figure 4-10 Seismic Hazard Vulnerability
Table 4-5 Seismic Hazard Vulnerabilty Risk

Island Hazard Zone
Kulhudhuffushi City <0.04
Lh. Hinnavaru <0.04
B. Eydhafushi <0.04
G.Dh. Thinadhoo 0.05-0.07
Fuvahmulah City 0.07-0.18
Addu City 0.07-0.18
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4.6 AIR QUALITY

Parameters identified for air quality data for the baseline survey are stated in the following
table with the respective geo-referencing.

Table 4-6 Air Quality Data

Parameter ‘ Geo reference / ‘ Date of collection ‘ Reading
Kulhudhuffushi City

Carbon monoxide surface | 6.37° N, 73.04° E | 08th January 2023, 15:38 210 ppbv
concentration

Carbon dioxide surface 6.37° N, 73.04° E | 08th January 2023, 15:38 422 ppmv
concentration

Sulphur dioxide surface 6.37° N, 73.04° E | 08th January 2023, 15:38 5.03 pg/m?
mass

Nitrogen dioxide 6.37° N, 73.04° E | 08th January 2023, 15:38 1.57 ppbw
PMio 6.37°N, 73.04° E | 08th January 2023, 15:38 0.15 pg/m’
PMys 6.37° N, 73.04° E | 08th January 2023, 15:38 19 ug/m?
Lh. Hinnavaru

Carbon monoxide surface | 5.29° N, 73.24° E | 08th January 2023, 07:14 184 ppbv
concentration

Carbon dioxide surface 5.29°N, 73.24° E | 08th January 2023, 07:14 421 ppmv
concentration

Sulphur dioxide surface 5.29°N, 73.24° E | 08th January 2023, 07:14 5.25 pg/m3
mass

Nitrogen dioxide 5.29°N, 73.24° E | 08th January 2023, 07:14 0.16 ppbw
PMo 5.29°N, 73.24° E | 08th January 2023, 07:14 34 pg/m3
PM, s 5.29°N, 73.24° E | 08th January 2023, 07:14 19 pg/m3
B. Eydhafushi

Carbon monoxide surface | 5.06° N, 73.06° E | 08th January 2023, 07:07 181 ppbv
concentration

Carbon dioxide surface 5.06° N, 73.06° E | 08th January 2023, 07:07 421 ppmv
concentration

Sulphur dioxide surface 5.06°N, 73.06° E | 08th January 2023, 07:07 4.61 pg/m3
mass

Nitrogen dioxide 5.06°N, 73.06° E | 08th January 2023, 07:07 0.14 ppbw
PMio 5.06°N, 73.06° E | 08th January 2023, 07:07 10 pg/m3
PM; s 5.06°N, 73.06° E | 08th January 2023, 07:07 19 ug/m3
G.Dh. Thinadhoo

Carbon monoxide surface | 0.31° N, 72.59° E | 08th January 2023, 07:02 156 ppbv
concentration

Carbon dioxide surface 0.31°N, 72.59° E | 08th January 2023, 07:02 421 ppmv
concentration

Sulphur dioxide surface 0.31°N, 72.59° E | 08th January 2023, 07:02 0.11 pg/m3
mass

Nitrogen dioxide 0.31°N, 72.59° E | 08th January 2023, 07:02 0.04 ppbw
PMio 0.31°N, 72.59° E | 08th January 2023, 07:02 14 pg/m3
PMys 0.31°N, 72.59° E | 08th January 2023, 07:02 8 pg/m3

Fuvahmulah City
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Carbon monoxide surface | 0.17°S, 73.25° E | 08th January 2023, 06:54 155 ppbv
concentration

Carbon dioxide surface 0.17°S,73.25°E | 08th January 2023, 06:54 421 ppmv
concentration

Sulphur dioxide surface 0.17°S,73.25°E | 08th January 2023, 06:54 0.09 ng/m3
mass

Nitrogen dioxide 0.17° S, 73.25°E | 08th January 2023, 06:54 0.06 ppbw
PMio 0.17°S,73.25°E | 08th January 2023, 06:54 12 pg/m3
PMas 0.17°S,73.25°E | 08th January 2023, 06:54 6 pg/m3
Addu City — Hithadhoo

Carbon monoxide surface | 0.35°S, 73.05°E | 08th January 2023, 06:45 163 ppbv
concentration

Carbon dioxide surface 0.35° S, 73.05°E | 08th January 2023, 06:45 421 ppmv
concentration

Sulphur dioxide surface 0.35°8S, 73.05° E | 08th January 2023, 06:45 0.08 pg/m3
mass

Nitrogen dioxide 0.35°8S, 73.05° E | 08th January 2023, 06:45 0.08 ppbw
PMio 0.35°8S, 73.05° E | 08th January 2023, 06:45 10 pg/m3
PM: 5 0.35° S, 73.05°E | 08th January 2023, 06:45 6 pg/m3
Addu City — Hulhumeedhoo

Carbon monoxide surface | 0.35°S, 73.13° E | 08th January 2023, 06:49 161 ppbv
concentration

Carbon dioxide surface 0.35°S, 73.13° E | 08th January 2023, 06:49 421 ppmv
concentration

Sulphur dioxide surface 0.35°8S,73.13°E | 08th January 2023, 06:49 0.08 ng/m3
mass

Nitrogen dioxide 0.35° S, 73.13° E | 08th January 2023, 06:49 0.09 ppbw
PMio 0.35° S, 73.13°E | 08th January 2023, 06:49 9 pg/m3
PMy s 0.35°S, 73.13° E | 08th January 2023, 06:49 5 pg/m3

4.7 ENVIRONMENTALLY SIGNIFICANT LOCATIONS

Environmentally sensitive areas and Environmentally Protected Areas are defined and
described referencing to the EPA’s published list. Protected areas and environmentally
significant locations identified at each project site are presented in Appendix F of this

document.

4.7.1. HDh. Kulhudhufushi

The island has two wetland areas, with the larger one located in the northern end and the smaller
one in the south end. The wetland at the project site is a white clay mangrove, home to
endangered species, migratory bird and plays an important role as a natural defence system

against natural disasters.

9% |Page




Environmental Social Impact Assessment (ESIA) for Installation of 11.43 MW Solar PV Systems in Addu
City, Eydhafushi, Fuvahmulah City, Hinnavaru, Thinadhoo, and Kulhudhuffushi City

4.7.2. Addu city

Addu city have 7 protected areas and was designated a UNESCO biosphere reserve on October
28, 2020. List of environmentally protected areas in addu atoll are;

- Eidhigali Kilhi Koattey Area

- Kandihera-Maakandu Channel (Addu Manta Point)

- British Loyalty Shipwreck

- Kuda Kandu Area

- Maakilhi and Feheli Kilhi

- Maafishi Kilhi

- Mathi Kilhi

However, it must be noted that none of these protected areas are in close proximity to the
project site which may have any negative impact.

4.7.3. Fuvahmulah City
A notable feature of Fuvahmulah is that approximately one third of the island is composed of
protected wetlands and marshlands that surround the two largest freshwater lakes in the

Maldives: Bandaara Kilhi and Dhadimagi Kilhi. Fuvahmulah have 3 protected sites namely,
Dhandimagu kilhi, Thoondi Area and Farikede Area.

4.8 GROUNDWATER ASSESSMENTS

The following parameters are the baseline water quality of the sites. The water quality test
results from the MWSC laboratory are included in Appendix D.
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Table 4-7 Water Test Results

# | Sampled Location Appearanc | Temperature Conductivity | Salinity TDS pH Turbidty
Time e °C pS/cm %0 mg/L
1 ]03/12/2022 | Eydhafushi Clear 24.1 640 0.31 320 7.6 0.129
16:00 Project Location
2 1 03/12/2022 | Eydhafushi Control Clear 23.8 710 0.35 355 7.6 0.106
16:00 Site
3 | 02/12/2022 | Hinnavaru Project Clear 23.8 2460 1.27 1231 7.3 0.209
16:00 Location
4 | 02/12/2022 | Hinnavaru Control Clear 23.8 1044 0.52 522 7.6 0.122
16:00 Site
5 | 17/09/2022 | Hithadhoo Stadium Clear with | 24.1 749 0.37 375 7.3 0.251
10:00 Site particles
6 | 17/09/2022 | Hithadhoo Control site | Clear with | 23.9 1685 0.85 843 7.2 0.224
11:00 particles
7 | 17/09/2022 | Hulhumeedhoo Site Clear with | 24.1 948 0.47 474 7.3 0.229
16:00 particles
8 | 17/09/2022 | Feydhoo Site Clear with | 24.0 924 0.45 462 7.3 0.310
1300 particles
9 109/01/2023 | Thinadhoo Site 1 Clear with | 24.0 784 0.38 392 7.4 <0.1
particles
10 | 09/01/2023 | Thinadhoo Site 2 Clear with | 24.0 351 0.17 175.7 8.1 0.289
particles
11 | 06/01/2023 | Kulhudhuffushi Clear with | 24.6 2040 1.04 1021 9.1 -
Airport (Site) particles
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12 | 06/01/2023 | Kulhudhuffushi Clear with | 24.3 956 0.47 478 7.5 -
Control particles
13 | 06/01/2023 | Kulhudhuffushi Clear with | 24.8 11830 6.74 5910 8.6 1.37
wetland particles
14 | 13/01/2023 | Fuvahmulah Airport Clear with | 24.1 332 0.16 166.2 7.0 0.41
(Site) particles
15 | 13/01/2023 | Fuvahmulah Control Clear with 24.8 676 0.33 338 7.4 0.28
particles
16 | 09/02/2023 | Maradhoo Feydhoo Pale yellow | 24.7 918 - 459 7.7 <0.036
with
particles
17 | 09/02/2023 | Maradhoo Feydhoo Pale yellow | 24.5 705 - 352 7.6 <0.036
(Control) with
particles
18 | 09/02/2023 | Feydhoo (Control) Pale yellow | 24.7 777 - 389 7.1 <0.036
with
particles
19 | 09/02/2023 | Hulhumeedhoo Clear with 24.5 442 - 221 7.8 <0.036
(control) particles
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4.9 NOISE LEVELS

One of the most significant environmental and health hazards is noise pollution and it is
extremely important to determine the baselines noise level near the proposed site.

The noise levels are referenced from the chart below. (Centres for Disease Control and
Prevention, 2019)

Table 4-8 Noise Level Reference

Description Average Sound level | Typical Response (after
in decibels routine or repeated
exposure)
Softest sound that can be heard 0 Sounds at these dB levels
Normal breathing 10 typically does not cause any
Tickling watch 20 hearing damages
Soft whisper 30
Refrigerator hum 40
Normal Conversation 60
City traffic (inside the car) 80-85 You may feel annoyed

The table below indicates the sound meter readings for the respective locations:

Table 4-9 Noise Level

Sample Administrative Date and | Location Average Max sound

location Time sound level | level in dB
in dB

HKS Kulhudhuffushi 22/1/23 38.2 50.1
City, 17:50 Marked n
Site Appendix B of

HKR Kulhudhuffushi 22/1/23 this document | 56.2 66.3
City, 17:40
Nearest Residence

BES Eydhafushi, 03/01/23 64.8 78.5
Project Site 16:53
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BER Eydhafushi Nearest | 03/01/23 49.1 81.4
Residence 16:59

LHHPS Hinnavaru Project | 02/01/23 38.4 65.2
Site 11:01

LHNR Hinnavaru Nearest | 02/01/23 454 56.1
Residence 11:13

GDTS Thinadhoo, 04/01/23 56.8 71.4
Project Site 17:59

GDTR Thinadhoo Nearest | 04/01/23 62.7 80.5
Residence 17:54

SMFS Maradhoo 01/01/23 64.4 78.5
Feydhoo,Project 13:32
Site

SMFR Maradhoo 01/01/23 30.1 72.3
Feydhoo, 13:29
Nearest Residence

SFS Feydhoo, 01/02/23 21.6 50.9
Project Site 12:27

SFR Feydhoo, Nearest | 01/02/23 63.8 80.8
Residence 12:25

SHMS Hulhumeedhoo, 02/02/23 18.6 34.1
Project Site 15:23

SHMR Hulhumeedhoo, 02/02/23 45.7 62.6
Nearest Residence | 15:27

SHS Hithadhoo Project | 02/02/23 30.3 67.4
Site 09:15

SHR Hithadhoo, Nearest | 02/02/23 30.3 68.4
Residence 09:18

4.10 SOIL ASSESMENT

Soil assessments were carried out on all the project locations. The main objective of the
investigation is to determine the geotechnical properties of the project location. The scope of
investigation works include:

Borehole / Standard Penetration Test (SPT)
Dynamic Cone Penetration (DCP) tests
Mackintosh Probe

Electrical Resistivity Test

Thermal Conductivity Test

MRS

Full detailed reports of the Soil Investigations are presented in Appendix I of this report.
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4.10.1 KULHUDHUFFUSHI CITY

The assessment showed that site has gravelly sand soil, DCP tests were conducted. As distance
from the runway increases, soil softens due to compaction. It is recommended for design
purposes, to consider DCP results, even though SPT provides accurate bearing capacity.

4.10.2 B. EYDHAFUSHI

Given that the site's soil is predominantly gravelly sand, the DCP test results are considered
more accurate and reliable than those from the MP test. Consequently, it is recommended to
utilize the safe bearing capacity of 120 kPa for designing the foundation.

4.10.3 LH. HINNAVARU

As the site's soil consists primarily of gravelly sand, the DCP test results are deemed more
accurate and reliable compared to MP test results. Therefore, it is advised to refer to the safe
bearing capacity of 150 kPa for foundation design purposes.

4.10.4 G.DH. THINADHOO

The site features gravelly sand soil, making the DCP test results both more accurate and reliable
than those from the MP test. It is recommended to utilize the safe bearing capacity of 170 kPa
when designing the foundation.

4.10.5 FUVAHMULAH CITY

This report presents safe bearing capacity values determined using two sets of equations and
provides a discussion and recommendations for boreholes BH1 and BH2. While both boreholes
exhibit varying (N1)60 values at depths between 1.5 and 6 meters, only two boreholes were
investigated. To ensure safety, it is advisable to use the lower value of the two as the safe
bearing capacity. Therefore, we recommend adopting a safe bearing capacity of 185 kPa for
foundation design purposes.

4.10.6 ADDU CITY

4.10.6.1 HITHADHOO STADIUM

In this report, safe bearing capacities for boreholes BH1 and BH2 are calculated using two
equations, with varying (N1)60 values at 1.5-3m depths. Given only two boreholes were
studied, using the lower value is safer. Therefore, a 197 kPa safe bearing capacity is
recommended for foundation design.
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4.10.6.2 MARADHOO FEYDHOO HARBOR

The report calculates safe bearing capacities for BH1 and BH2 using two equations and
discusses their varying (N1)60 values at depths of 1.5-3m. Since only two boreholes were
examined, it's safer to use the lower value. A 197 kPa safe bearing capacity is recommended
for foundation design.

4.10.6.3 FEYDHOO HARBOR

The report discusses safe bearing capacities for BH1 and BH2, calculated with two equations,
and notes their different (N1)60 values at depths of 1.5-3m. As only two boreholes were
studied, using the lower value is safer. Therefore, a 185 kPa safe bearing capacity is
recommended for foundation design.

4.10.6.4 HULHUMEEDHOO STP

This report evaluates safe bearing capacities for BH1 and BH2 using two equations, noting
their different (N1)60 values at 1.5-3m depths. With only two boreholes studied, it's safer to
use the lower value. A 197 kPa safe bearing capacity is recommended for foundation design

4.11 TRAFFIC SURVEYS

Traffic surveys were not done in some islands due to the number of vehicles being less. The
locations where these were taken are marked in Appendix of this document.

4.11.1 KULHUDHUFFUSHI CITY

The project site is the airport site, and therefore, a traffic survey was conducted in the adjacent
road of the airport.

The traffic survey was conducted on the 20™ January 2023 from a time period starting from
09:50 to 10:00, and 17:40 to 17:50. During this time, it is of note that the traffic flow was
smooth, without any congestions or halts.

The following table describes the results.
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Table 4-10 Kulhudhuffushi City Traffic Survey between 09:50 to 10:00
Ambulance [
Bugey [l
Pickup/Lorry
Car

Motor bike |

Bicycle

0 5 10 15 20 25 30 35

Table 4-11 Kulhudhuffushi City Traffic Survey between 17:40 to 17:50

Buggy |l

Ambulance ||
Pickup/Lorry [
car 1N
Motor bike |
.

Bicycle

4.11.2 LH. HINNAVARU

The project site is located at the north western end of the reclaimed area of the island where it
is currently undeveloped. Therefore, the traffic in the area was very low, and the number of
vehicles in the island is accounted from the council records as of 2" December 2022.

Table 4-12 Hinnavaru Total Number of Vehicles

Type Number
Motorcycle 110

Car 4
Ambulance 2
Pickup 4
‘Rashupickup’ (3 wheeled electric pickup’) 35
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4.11.3 B. EYDHAFUSHI

The project site is the reclaimed area of the island where it is currently undeveloped for the
most part. Therefore, traffic was very low, and the traffic survey was conducted within the
urbanised area of the island.

The traffic survey was conducted on the 3™ December 2022 from a time period starting from
1637 to 1647. During this time, it is of note that the traffic flow was smooth, without any
congestions or halts.

The following table describes the results.

Table 4-13 Eydhafushi Traffic Survey between 16:37 to 16:47

4.11.4 G.DH. THINADHOO

The traffic survey was conducted on the 4th of January 2023 from a time period starting from
1745 to 1755. During this time, it is of note that the traffic flow was smooth, without any
congestions or halts.

The following table describes the findings of the traffic survey.
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Table 4-14 Thinadhoo Traffic Survey between 13:25 to 13:35
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4.11.5 FUVAHMULAH CITY

The project site is the airport site, and therefore, a traffic survey was conducted in the adjacent

road of the airport.
The traffic survey was conducted on the 11" March 2023. It is of note that the traffic flow was

smooth, without any congestions or halts.
Figure 4-11 Fuvahmulah Traffic Survey between 13:04 to 13:14

Heavy Vehicle I
o
Pick up .

Table 4-16 Fuvahmulah Traffic Survey between 17:32 to 17:42

Pick up I
Car I

Bicycle I
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4.11.6 ADDU CITY

4.11.6.1 HULHUMEEDHOO

The project site is near the waste centre far away from the residential area, and therefore, a
traffic survey was conducted in the road connecting the road and the residential area.

The traffic survey was conducted on the 2" February 2023. It is of note that the traffic flow
was smooth, without any congestions or halts.

Figure 4-12 Hulhumeedhoo Traffic Survey between 12:10 to 12:20

Pick up

Cycle
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Figure 4-13 Hulhumeedhoo Traffic Survey between 16:41 to 16:51

Pick up

Cycle

4.11.6.2 FEYDHOO

The project site is in the outer ring road which makes it the busiest road of the island.

The traffic survey was conducted on the 4™ March 2023. It is of note that the traffic flow was
smooth.
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Figure 4-14 Feydhoo Traffic Survey between 09:06 to 09:16

Heavy Vehicle _
0 0.5 1 1.5 2 2.5 3 35

Figure 4-15Feydhoo Traffic Survey between 16:22 to 16:22

Heavy Vehicle I
Bicycle I
Bus .

0 10 20 30 40 50 60 70 80

4.11.6.3 MARADHOO FEYDHOO

The project site is in the outer ring road which makes it the busiest road of the island.
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The traffic survey was conducted on the 4™ March 2023. It is of note that the traffic flow was
smooth, without any congestions or halts.

Figure 4-16 Maradhoo Feydhoo Traffic Survey between 09:20 to 09:30
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4.11.6.4 HITHADHOO

The project site is right outside the stadium area and this area is right inside the outer ring
road. Hence, the traffic is really low in this area.
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Figure 4-18 Hithadhoo Stadium Traffic Survey between 10:10 to 10:20
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Figure 4-19Hithadhoo Stadium Traffic Survey between 17:33 to 17:43
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4.12 TERRESTRIAL VEGETATIONS

4.12.1 KULHUDHUFFUSHI CITY

As the project site is within the airport boundaries, mature tall trees are not present. In this
regard, significant vegetation clearance of trees is not expected. However, to lay the concrete
support footings shrubs and low laying grasses needs to be cleared.

Figure 4-20 Kulhudhufushi Site
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4.12.2 B. EYDHAFUSHI

The site is a relatively new reclaimed area and therefore mature trees in the project site are
not present. However, few shrubs near the outskirts of the project boundary is present

Figure 4-21 Eydhafushi Reclaimed Area Project Site
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4.12.3 LH. HINNAVARU

The site is a relatively new reclaimed area and therefore mature trees in the project site are
not present. However, few shrubs near the outskirts of the project boundary is present

Figure 4-22 Hinnavaru Proposed Site Area

4.12.4 G.DH. THINADHOO

The site proposed, encompasses a reclaimed area. Since it has been reclaimed few shrubs are
near the outskirt. This site goes from one end to the other of the island. The area has some
mature trees.

The area is not densely vegetated; however, coconut palms and beefwood trees of approximate
age of 6-7 years are present in the area. The number of palm trees are 25.
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Figure 4-24 Aerial overview of the site Figure 4-23 Eye-level view of the site

4.12.5 FUVAHMULAH CITY

The project site is within the airport boundaries and divided into two sites. One on the
northern side which is 7560 square meter and on the northern side of the airport a total area of
18980 square meter. On the northern side of the runway mature tall trees are present.
Northern part of the project area boundary is heavily vegetated and needs to be removed.

The area was so heavily vegetated (Figure 4-27) there were difficulties in accessing most of
the areas. Hence, the vegetation was surveyed using high definition aerial photography with
high accuracy and ground truthing undertaken by visually inspecting the area to generalize
the abundance of trees within clearance areas. 32 mature coconut palm trees were inspected
in the project boundary which needs to be uprooted and planted in a place where the council
identifies. The areas vegetation is the common type of vegetation seen in the Maldives. The
following species of vegetation were present in the area Boashi (Tournefortia argentea), Nika
(Ficus benghalensis), Uni (Guettarda speciose), Boa kashikeyo (Pandanus tectorius),
Magoo (Scaevola taccada), Ruh (Cocos nucifera), Kaani (Cordia subcordata) and Dhigga
(Talipariti tiliaceum). However the project boundary was mainly dominated by Magoo.

In this regard, significant vegetation clearance of trees expected. However, to lay the concrete
support footings shrubs and low laying grasses needs to be cleared.
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Figure 4-25 Aerial View of the project Site
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Figure 4-26 Eye level view of Southern Project Site

Figure 4-27 Depth Map of the vegetation on northern side
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4.12.6 ADDU CITY

4.12.6.1 HULHUMEEDHOO

The proposed site is an area that was used as a landfill, prior to construction of Island Waste
Management Waste Centre. There were shrubs and some invasive vegetation present in the
area and would need removal.

Figure 4-28 Aerial view of Hulhumeedhoo project Site
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Figure 4-29 Eye level viiew of Hulhumeedhoo Site

4.12.6.2 FEYDHOO

Feydhoo Harbour area allocated for the project works is a recently reclaimed area. The area is
the west and east side of the harbour. While small trees and shrubs are present at the outskirts
of the project area, no significant overlaps in vegetation present at the area was observed to the
project plots.
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Figure 4-31 Feydhoo Harbor West Site aerial view

Figure 4-30 Feydhoo Harbour South Aerial View
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4.12.6.3 MARADHOO FEYDHOO

Similar to Feydhoo site, Maradho Feydhoo Harbour area allocated for the project works is a
recently reclaimed area. While juvenile ruh (Cocos nucifera) and shrubs are present at the
outskirts of the project area, no significant overlaps in vegetation were present at the area of
the project plots.

Figure 4-32 Maradhoo Feydhoo Project Site Aerial View
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Figure 4-33 Maradhoo Feydhoo Harbor Eye Level View
4.12.6.4 HITHADHOO

Hithadhoo stadium area adjacent to a football pitch with running track, together with volley
ball courts and a basketball court. The site is divided into two parts North side and South side
of the mentioned sports stadium. Within the project boundary of the north some vegetation

were presented. There were 11 Dhigga (Talipariti tiliaceum), 4 Ruh (Cocos nucifera) and 1 Nika
(Ficus benghalensis).
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Figure 4-34Hithadhoo Stadium East project side Aerial View

Figure 4-35 Hithadhoo West project Site aerial view
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4.13 BUILT ENVIRONMENT

Visual observations were made to check the surrounding environment of the project site. To
cover a wider area drone pictures were used. In addition to the use of drones, utility service
providers were consulted to determine the location of service lines that run under the project
site. The underground of the area was surveyed using different methods.

4.13.1 KULHUDHUFFUSHI CITY

The proposed site location for the Kulhudhuffushi City is the airport area of the island.

Apart from the established airport infrastructures, there is a MWSC water plant in close
proximity which is around Depth Map of the vegetation on northern side 0.05km to the project
site. However, from the meeting with the city council, the process of relocating the plant is
ongoing.

Figure 4-36 MWSC Water Plant

4.13.2 EYDHAFUSHI

The proposed project site is located in a reclaimed area that is largely undeveloped. The
closest existing infrastructure to the site includes the Island Waste Management Centre,
which is approximately 0.01km away, and a children's park, which is approximately 0.02km
away. Given that the area has recently been reclaimed, there is limited existing infrastructure
in place.

The following aerial images indicates the adjacent built environment to the project sites.
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Figure 4-37The Island Waste Management Centre of Eydhafushi

Figure 4-38 Eydhafushi Stadium Area
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4.13.3 LH. HINNAVARU

The proposed land area of the project is a reclaimed area which is to date undeveloped to the
most part.

Figure 4-39 Proposed Site area for Hinnavaru

4.13.4 G.DH. THINADHOO

The proposed site area does not include any built infrastructures, and is mostly vegetated
areas with small intersecting walk paths.
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Figure 4-40 Thinadhoo Project Site
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4.13.5 FUVAHMULAH CITY

The proposed site location for the Fuvahmulah City is the airport area of the island. Adjacent
to the proposed site on the southern side, approximately 0.05km away, is a historical area
called "Vasha Veyo." Shown in figure 4-41.

Figure 4-41 Vasho Veyo near Project Site

4.13.6 ADDU CITY

4.13.6.1 HULHUMEEDHOO

The site is located adjacent to the periphery wall of the sewerage treatment plant and 1s
bordered by the Island Waste Management Centre, Underneath the project site household
small garbage such as ovens, washing machines etc observed hence the proponent would
need to clear this area pre construction.

The waste generated by clearing the area shall be taken to WAMCO site by the proponent
whereas the waste will be safely handled by them.
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Figure 4-42 Island Waste Management Center

4.13.6.2 FEYDHOO

Feydhoo Harbour area allocated for the project works is a recently reclaimed area. It is of
note that no infrastructure overlaps with the project boundary, and therefore, no site clearance
in the sense of demolition is expected.

Figure 4-43Feydhoo Project Site
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4.13.6.3 MARADHOO FEYDHOO HARBOUR

Similar to Feydhoo harbour area, no infrastructure overlaps with the project boundary, and
therefore, no site clearance in the sense of demolition is expected.

Figure 4-44Maradhoo Feydhoo Project Site

4.13.6.4 HITHADHOO

The proposed site is on two sides of the Hithadhoo Stadium. On the project site on the west
side road lamp posts are seen and underneath cables of the light systems are laid out.

Within the project boundary of the north a newly built outdoor gym has been built. The

design will be adjusted in order to facilitate the gym by using the Solar PV system to shade
the outdoor gym.
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Figure 4-46 Hitadhoo West Project Site Lamp Posts

Figure 4-45 Hithadhoo East Outdoor Gym
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4.14. GLARE ASSESSMENT FOR THE AIRPORT SITES

Glare studies were conducted for the project sites within airport sites (Kulhudhuffushi and
Fuvahmulah).

The study reports are in Appendix E.

S SOCIO-ECONOMIC ENVIRONMENT

5.1 POPULATION

The islands/ city-regions selected for this project is amongst the most populous regional hubs,
due to its administrative significance, economic and social importance.

5.1.1 KULHUDHUFFUSHI CITY

Kulhudhuffushi City is the most populous island in the northern region of the Maldives, with
a registered population of 9,838; out of which 4,798 are females and 5040 are males
(President's Office , 2023).

5.1.2 B.EYDHAFUSHI

B. Eydhafushi, the administrative capital of Baa Atoll is the atoll’s most populous island with
a resident population of 3,339; out of which 1600 are females and 1739 are males (President's
Office , 2023).

5.1.3 LH. HINNAVARU

Hinnavaru is the most populous island of Lhaviyani atoll, after its capital Naifaru. The
registered resident population of Hinnavaru is 4,873; out of which 2392 are females and 2481
are males (President's Office, 2023).

5.1.4 G.DH. THINADHOO

G.Dh Thinadhoo, the atoll capital has a registered resident population of 7,456; out of which
3,678 are females and 3,778 are males (President's Office , 2023).
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5.1.5 FUVAHMULAH CITY

Fuvahmulah, the nation’s only single island administrative atoll has a resident population of
12,790; out of which 6,270 are females and 6,520 are males (President's Office , 2023).

5.1.6 ADDU CITY

As a whole, excluding the Greater Male’ region, Addu City is the biggest population carrier of
the nation.

The resident population disaggregated data of Addu City’s population is indicated in the
following table 5-1 (President's Office , 2023).

Table 5-1 Addu Population

Island/ Sub region Population Female Male
Hithadhoo 16,040 7,885 8,155
Maradhoo 3,652 1,793 1,859
Maradhoo-Feydhoo 1,850 913 937

Feydhoo 5,508 2,675 2,833
Meedhoo 2,953 1,448 1,505
Hulhudhoo 3,687 1,799 1,910

Total | 33,690 16,513 17,199

5.2 ECONOMIC ACTIVITIES

5.2.1 KULHUDHUFFUSHI CITY

Kulhudhuffushi is the capital of Thiladhumathi Dhekunuburi or H.Dh Atoll. It is of note that
island is the fourth administrative region to gain the city status. The island is an economic hub
where visitors from neighbouring islands are drawn into, for trade purposes. Additionally, the
island has an established seaport where 30% import duty exemption is applicable to selected

goods. With regard to the registered tourist facilities, the island has one guest house (Ministry
of Tourism, 2023).

Table 5-2 Economic Activities of Kulhudhuffushi City

Employment by sector/Industry Service sector (61%),
Agriculture (10%),
other industries (28%)

Labour force participation rate 56.1 %

Average earning Men MVR 74.89/hr

Average earning Women MVR 74.89/hr
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5.2.2 EYDHAFUSHI

Eydhafushi is the atoll capital and has been serving as a r