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Declaration of the Proponent:
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BOD Biological Oxygen Demand

COoD Chemical Oxygen Demand
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2 NON-TECHNICAL SUMMARY

1- This is the Environmental Impact Assessment (EIA) report carried out for GA Villingili
Island Council to develop a public recreation area for swimming and picnics on the north eastern end
of Villingili Island. The project is funded by the Ensis Fisheries Pvt. Lts as part of their Cooperate
Social Responsibility (CSR) related to the proposed fisheries development in GA Raaverehaa. The
island was used by locals for picnics. The project involves deepening 3859m? swimming area, and
sources the material for beach replenishment, coastal protection work and construction of toilets
showers and changing rooms in the beach area. The EIA was prepared as fulfillment of the
requirement by the Environmental Protection Agency under the dredging and reclamation regulation
(Regulation 2013/R-15) for granting permission for the project. Environmental Impact Assessment
(EIA) of development projects is a requirement by the Environmental Protection and Preservation Act
(EPPA) (law 4/93) of the Government of the Republic of Maldives.

2- This report has been prepared in accordance with the Environmental Impact Assessment
Regulations published by the Ministry of Environment and Energy in 2012 and covers both negative
and positive environmental and socio-economic impact arising from the proposed project in GA
Villingili Island. Major findings of this report are based on information gathered during the field
inspection of both the existing environment and possible effects of the project activities, through
extensive literature review and experiences gained from similar projects elsewhere in the Maldives.

3- The proposed project activity will take place in GA Villingili Island. Villingili is the capital of
GA Atoll and lies in Huvadhu Atoll in a 20 km long elongated N-S oriented reef located on the north
eastern periphery of GA Atoll. Villingili is an elongated-oval shape, N-S oriented island large part of
the island has been reclaimed. Average depth of the reef flat is on the eastern side of the island is
between less than -0.5 to -1.5m m from MSL. Reef perimeter is 43km and the area is approximately
25sgkm. The reef is shared by three more islands including Villingili Island. The distance from the
edge of the reclaimed beach to the reef edge in both eastern and western sides is fairly consistent
measured approximately 160-200m on the east and 200m on the western side.

5- The proposed development will take place on the north eastern coastal area of the Villingili.
The coastal environment of GA Villingili has been extensively modified, particularly the eastern and
western sides of the island. Over 40 hectares of land has been reclaimed from the eastern side under
the land reclamation project. With the extensive reclamation and expansion and subsequent
urbanisation the two marshy lands that exists on the northern and southern side of the island has
significantly decreased in size and the natural environment has been altered. The eastern shoreline has
been protected by a rock boulder revetment. Two harbours are developed on the western side of the
island. The harbours are protected with a rock boulder breakwater and a quay wall has been
constructed at the inner edge of the harbour. Three entrance channels have been cut through the reef
flat into the inner atoll lagoon on the western side.

6- The proposed project involves deepening of 3859m? area to a depth of 1-2m and source the
dredged material, approximately 5788.5-7718m® sand, for beach replenishment. 182m long coastal
protect made of rock boulders will be constructed around the swimming and beach replenished area.
The area proposed for dredging a very shallow (0.5-1.5m exposed at low tide) on the eastern reef flat
of Villingili Island. The area is covered with sand, seagrass and rubble. There are numerous coral
patches and individual coral colonies on the reef flat.
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7- During the preparation of the EIA report an impact matrix, which is a standard tool for
identifying the possible impacts of project activities, has been created for proposed development
project in GA Villingili Island. The activities carried out during the construction and post-construction
or operational phases are arrayed against a selection of environmental factors that may be affected
directly or indirectly as a result of project activities.

The environmental impact assessment study for proposed development of artificial beach in GA
Villingili shows there are two main activities that would cause significant negative environmental
impacts are lagoon dredging, beach nourishment and coastal structures and impacts of solid waste
during the operational phase

Of these a long term impact would be from lagoon dredging and beach nourishment activity to create
a beach and deepen the swimming area. Potential erosion/accretion and adjustment of the existing
beach to create a new equilibrium with the surrounding environmental conditions are likely to extend
to medium to long term. These impacts would be cumulative occurring over long period of time and
so can be managed through proper monitoring and addressing them in a timely manner. Based on the
scale of dredging and beach nourishment work projects that is taking place in Maldives, impacts
associated with the proposed dredging activity is insignificant.

Inadequate methods of solid waste management during the operation phase of the artificial beach will
generate marine pollution in the surrounding area, which in turn will have detrimental impacts on
coral reefs as well as on reef fish populations and coastal vegetation. Thus, the beach will become
aesthetically unattractive and unpleasant, which can tremendously affect the prime use of the beach as
a recreational area. These impacts could be managed through adoption of proper garbage management
practices such as a permanent staff to look after the beach and placement of adequate number of
dustbins and other relevant management measures. However, the positive socio economic impacts
from the proposed development outweigh the temporary negative impacts of lagoon dredging beach
replenishment and coastal protection work.

The study has evaluated alternative locations for the project and found that the extended beach, five
hundred meters south of the proposed area would be a more preferable option for the proposed
artificial beach development in GA Villingili Island. Based on the similar project activities elsewhere
in the Maldives the published report found, that the lagoon will recover from the impacts of dredging,
reclamation and coastal modifications and will re-establish a new ecological balance soon. Even
though there is no very significant impact from this project after the report has come-up with an
extensive monitoring programme that will keep on monitoring coastal and marine environmental
changes associated with dredging and make necessary adjustment based on the findings of various
measured environmental parameters suggested in the monitoring plan.

The study found that the proposed project is in line with key legal and policies maintained by the
Government authorities and EPA including Environmental Protection and Preservation Act (4/93),
EIA Regulations 2012, and land-use plans developed by the Ministry of Housing and Infrastructure.

Therefore, on the basis of this environmental impact assessment study and the impact mitigation
measures proposed in the report will be duly implemented and recommendations are given due
consideration, it is concluded that the benefits of development of artificial beach and swimming area
in the selected location in this study in GA Villingili will substantially outweigh its imposition on the
environment.
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3 INTRODUCTION
3.1 BACKGROUND

GA Raiverehaa, located 300m north of GA Villingili was used as a local picnic island in the past by
the inhabitants of Villingili Island. When Raiverrehaa Island was leased to Ensis Fisheries Pvt Ltd. for
fisheries development one of the major concerns raised by the people of Villingili was to establish an
alternative picnic facility in Villingili or a nearby island. The EIA report prepared for the development
of Raiverehaa addressed this issue and the management of Ensis Fisheries Pvt. Ltd agreed to provide
financing under its CSR to develop an artificial beach in Villingili Island in any location within a
limited budget. At the Raiverehaa EIA preparation stage, a concept for the development of picnic
facility in a small island between Raiverehaa and Villingili was tabled but it was decided to select the
location of the beach in a later stage. Therefore, the aim of the proposed project is to develop a public
recreation area for swimming and picnics on the north eastern end of Villingili (Lovers point) selected
by the Islands Council, where an artificial beach will be created by extending beach nourishment and
a swimming area by deepening the shallow lagoon.

3.2 PURPOSE OF THE EIA

Given the potentially adverse environmental impacts associated with artificial beach development
project in GA Villingili, the proponent contracted the consultant to prepare and submit the
Environmental Impact Assessment (EIA) report to EPA to comply with the Environmental Protection
and Preservation Act (4/93) and EIA Regulations 2012.The objective of the EIA study is:

a) To provide an assessment of the potential environmental effects of the proposal and to
determine which of these, if any are likely to result in a significant effect on the
environment and to propose ways and means of avoiding, mitigating and/or compensating
the perceived negatives effects of the project;

b) To provide necessary information to EPA applicable to the proposed development; and

c) To assess how the proposals have been developed to achieve a satisfactory level of
environmental performance in line with the EIA Regulations.

3.3 EIAREPORT AND EIA IMPLEMENTATION PROCESS

In general the objective of an EIA report is to address the environmental concerns of the development
project. The EIA will help to achieve efficient planning, aid in identifying impacts and their potential
mitigation measures. The EIA report will also help to promote informed environmental and sound
decision making during the development of the project.

The aim of the EIA is to identify, describe and assess in an appropriate manner, proposed
development, in accordance with the provisions of guidelines and regulations of the GoM, the direct,
indirect and residual effects of the project on the following factors:

e Physical and chemical characteristics of the earth (soil, landform, unique physical features),
water (marine and underground), atmosphere (air quality and climate),
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biological conditions including flora (trees/shrubs and endangered species), fauna (birds, land
animals, coral and endangered animals) habitats (environmentally sensitive areas protected
area etc);

cultural factors including aesthetic and human interest (scenic views and vistas, wilderness
gualities, landscape design, historical and archaeological sites and objects), and cultural status
(employment); and

ecological relationships including eutrophication, disease and insect vectors, and introduction
of alien species social impacts etc..

This EIA report has been prepared by Dr. Mahmood Riyaz a registered EIA consultants (Registration
no 03/07) at EPA was contracted by the proponent. EIA preparation process is as follow:

The consultant prepares EIA application form with necessary relevant documentations for the
proponent for submission to EPA, and the proponent submits the application along with
project brief and a draft TOR.

EPA calls for a scoping meeting with proponent, consultant and relevant stakeholders from
government agencies to finalise the draft TOR of the EIA study

The consultant undertakes literature review and gathers relevant data and information on the
project.

Consultant undertakes the field assessment work

The consultant analysis data and information gathered and identify environmental impacts,
determine mitigation measures, rationally evaluate and suggest alternatives and limitations
and propose a monitoring plan.

The consultant discusses major findings with the proponent and suggests possible changes to
the project/project component.

Based on the discussion with the proponent the consultant reviews the EIA and makes
necessary changes to the document.

The proponent should provide written commitment to undertake mitigation measures and
post-development environmental monitoring as per the EIA report.

The consultant submits the final EIA to the proponent who subsequently will submit to EPA
for review and to issue decision note.

Once the decision note is issued from EPA the proponent is obligated to implement the EIA and
matters highlighted in the decision note. Also the proponent shall implement the periodic monitoring
programme during construction and operational phase of the project and submit monitoring report as
indicated in the EIA report.

3.4

SCOPE OF THE EIA

The scope of this EIA is based on the consultations held during the scoping meeting at the
Environmental Protection Agency on 14™ August 2016. The approved ToR highlighted 8 major tasks
to be covered including;

1.
2.

Description of the proposed project;
Legislative and regulatory considerations;
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Description of the existing environment
Stakeholder consultation

Potential impacts of the proposed project;
Alternatives to the proposed project;

Mitigation and management of negative impacts;
Development of monitoring plan; and

N~

A copy of the ToR is attached in Annex 1. The EIA report closely followed the approved ToR for the
assessment.

3.5 PROJECT SETTING

Villingili is located on the north east of Huvadhu Atoll at the periphery in an elongated, N-S oriented
reef platform measuring a length of 20 km is shared by multiple islands. Reef perimeter is 43km and
the area is approximately 25sqkm. The reef is shared by three more islands including Villingili
Island. Villingili is an elongated-oval shape, N-S oriented island large part of the island has been
reclaimed. Average depth of the reef flat is on the eastern side of the island is between less than -0.5
to -1.5m m from MSL.

This EIA focuses on the selected location for the proposed development of public recreation area for
swimming and picnics on the north eastern end of Villingili (Lovers point). Where an artificial beach
will be created by extending NE beach nourishment and a swimming area will be created deepening
the shallow lagoon (Figure 1).
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Figure 1: Location of GA Villingili in North Huvadhu Atoll and land use plan of the island and the location of
the project: (Atoll Map; CDE)

3.6  PROJECT JUSTIFICATION

Allocation of GA Raaverehaa for fisheries development resulted in loss of picnic and entertainment
opportunities for the people of Villingili island. GA Villingili is the capital of GA atoll and most with
a population of over 10,000 people. To accommodate the growing population of the island fairly large
area of the island has been reclaimed in the past. Raiverehaa was used as an island for local picnic but
the recent decision by the government to develop fisheries related activities and lease of the island to
Ensis Fisheries Pvt. Ltd would not be conducive to accommodate local picnics in the island. The
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proponent of Raiverehaa recognized the need and importance of having a local picnic facility for the
people of Villingili and agreed to develop a picnic area in Villingili in any location selected by the
people.

Villingili is becoming congested with the urbanization and availability of facilities for recreation and
entertainment for the community living in the island can be considered as important as a basic human
needs. Also the development will contribute to overall social cohesion of the island community and
create a solid social bonding between the island communities and families through organization of,
picnics BBQs and other social gatherings. Therefore, the proposed development project in GA
Villingili is important to create a healthy community, physically and mentally fit population for nation
building, establish and maintain social cohesiveness of the island community.

3.7 PROJECT SCOPE SUMMARY

The project mainly involves deepening the swimming area and utilize use the dredged material for
beach replenishment and construction of coastal protection structures, public toilets and changing
rooms on the north eastern corner of GA Villingili.  The proposed project covers the following
activities;

Mobilisation

Dredging area 3859m” to a depth of 1-2 m at low tide;
Extract dredged material volume, 5788.5-7718m°

Size of replenishment area: area 1708m?

182m long rock boulder breakwater construction
Public toilets and changing room construction
Demobilization

3.8 REVIEW OF RELEVANT STUDIES

As part of relevant literature review and preparation of the report, the following EIA studies on
dredging, reclamation and coastal protection related work in various parts of the Maldives have been
reviewed and used as reference;

Environmental Impact Assessment Development of Tuna Purchasing and storage Facility, GA.
Raaverrehaa, North Huvadhu Atoll by Riyaz M. and Shiham M.S. (2015)

EIA for playground reclamation project for Ga Dhaandhoo by Energy Consultancy Pvt. Ltd,
February (2013)

Environmental Impact Assessment For Proposed Levelling And Earthworks Of Football Arena In
Nadella, South Huvadhu Atoll by Riyaz M. (2016)

3.9 EIAIMPLEMENTATION METHODOLOGIES
This study was based mainly on data collected during a field investigation mission from 24-26

September 2016, by the consultant. Field studies have been undertaken using methods generally
employed for EIA studies in the Maldives. Environmental impacts are predicted by using descriptive
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checklists and its significances are evaluated by the use of Leopold matrices. Expert judgment and
professional opinion as well as review of relevant EIA studies have also been widely used throughout
the impact assessment and evaluation process. These methods are described in detail at the relevant
section of this EIA Report.
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4 DESCRIPTION OF THE PROJECT
4.1 THE PROPONENT

The proponent of the project is GA Villingili Council. The island council is the responsible body for
the development and coordination of infrastructure development project that is developed for the
general public. Also the council has the mandate to look after and maintain the public facilities. The
proposed project will be funded by Ensis Fisheries Pvt. Ltd as part of their Cooperate Social
Responsibility (CSR) to create a recreation area for swimming and picnics. The developmental
activities will be carried out by a contractor. The process of selection of the contractor will start after.
The main responsibility of the island council would be the overall coordination of the project
activities during the construction period and maintain the facility after development.

4.2 PROJECT LOCATION AND BOUNDARY

Villingili is situated on the north eastern of Huvadhu Atoll located at the periphery in an elongated,
N-S oriented reef platform measuring a length of 20 km is shared by multiple islands. Reef perimeter
is 43km and the area is approximately 25sqkm. The reef is shared by three more islands including
Villingili Island. Villingili is an elongated-oval shape, N-S oriented island large part of the island has
been reclaimed. Average depth of the reef flat is on the eastern side of the island is between less than
-0.5to -1.5m m from MSL.

This EIA focuses on the selected location for the proposed development of public recreation area for
swimming and picnics on the north eastern end of Villingili (Lovers point). Where an artificial beach
will be created by extending nu beach nourishment and a swimming area will be created deepening
the shallow lagoon (Figure 2).

R A
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Figure 2: Project Boundary. The project boundary is confined to GA Villingili Island Project
boundary (left) and project impact foot print (right)
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4.3 MAIN DEVELOPMENT FEATURES OF THE PROJECT

The proposed artificial beach development in GA Villingili involves dredging an area of 3859m? and
using the extracted sand to nourishment of 1708m? area to extend the existing beach. Construction of
a breakwater to protect the excavated swim area and the nourished beach created on the north eastern
end. Facilities including toilets and changing rooms will be constructed in the existing beach area. A
conceptual drawing of the artificial beach is shown in Figure 3.
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Figure 3: Conceptual drawings of the proposed artificial beach in Ga. Villingili island.

e

4.3.1 Dredging
e Location of dredging: north eastern shoreline of the island
e Size of dredge area: area 3859m?
e Volume of dredged material: 5788.5-7718
e Equipment use: Excavator 1.5m bucket size, loader and two lorries
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e First the excavator will build excavator path (1m wide 30m long) from sand, which will also
be used for loading the excavated material to the lorries (Figure 3)

4.3.2 Beach nourishment

Location of dredging: north eastern shoreline of the island

Size of replenishment area: area 1708m?

Volume of sand material: 5788.5-7718m?

Equipment use: Excavator 1.5m bucket size, loader and two lorries

W o 0 0 o

Coastal protection

Type: breakwater

Length: 182m

Break water Crest: 1.5m

Construction material: Imported Rock boulders

Rock boulders will be transported in a barge to Villingili unloaded and transported to the site.
At the site boulders will be placed by using an excavator

44  MAJOR CIVIL WORKS

4.4.1 Initial mobilisation and site preparation

Site mobilisation of the construction equipment, can be easily brought into the island through the
existing harbour. The proposed construction work requires use of heavy machinery and special
equipment. Some of these include excavators, lorries, trucks, loaders etc. Since this is a very small
project the workforce involved with the project would be very small within the range of 10-15. The
workforce can be accommodated on the island in the existing houses.

4.4.2 Dredging

The proposed dredging to deepen the swim area and to obtain material for beach nourishment
involves dredging 3859m? area from north eastern shoreline. Total volume of the dredged material is
in the range of 5788.5-7718m°. Dredging and beach nourishment application is submitted along with
the EIA report.

The dredging will be undertaken by using an excavator. The excavator will work from an excavator
bed that will be eventually moved to the beach nourishment area. The dredged material will be
directly transported using lorries through the routs shown in Figure 3. This helps in the retention of
the dredged material due to the high level of compaction that would be achieved. It is planned to
complete all activities within the scope of this project within 60 days.

4.4.3 Beach nourishment

Dredged material from the area will be used to nourish and extend the existing beach. Total
nourishment area is 1708m? Height of the nourished beach will be at 1.6m above MSL. Appropriate
fill slope will be created in the beach.

4.4.4 Coastal protection
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The proposed breakwater will be installed using an excavator. Prior to installation the rock boulders
would be moved to the location of the breakwater in truck. The rock boulders will be then placed
carefully according to the design to create the proposed breakwater. Seaward side face of the break
water (slope) will be made as smooth as possible. Rock boulders would be placed in such a way that it
has adequate space between the boulders to allow maximum wave absorption by the structure and
minimizes the reflection of the wave energy so as to minimize erosion on either side of the artificial
beach.

45 VOLUMESAND TYPES OF SEDIMENT TO BE DREDGED

From existing depth information for the proposed dredging area 5788.5-7718m? of dredged material
will be generated. The dredged material will be mostly composed of hard coral material which will be
the cap rock of reef flat and fine to medium sized coral sand with minor mount of coral rubble lying
underneath the cap-rock.

The disadvantages of dredging are potential short-term impacts to water quality. During dredging
operation, some sediment becomes suspended into the water column. This sediment can then be
carried by the current until it settles out of the water column. However, it is not possible to control
sediments entirely because the work is done underwater and every dredge leaves some residual
material on the bottom.

46 WASTE MANAGEMENT

The project does not involve any vegetation clearance. Construction wastes that will be generated are
largely dredged material which will be used for beach nourishment. Coral boulders that may be taken
during dredging can be used as core material during breakwater construction.

Almost negligible quantities of waste oil may be generated from the operation and maintenance of
vehicles. Such waste oil would be kept in sealed containers and taken to Thilafushi upon project
completion for appropriate disposal, as required by the Waste Management Regulation.

4.7 TIMINING

Timing of the dredging is proposed to be coincided during the NE monsoon period to allow the
sediment plume to move towards the island and dissipate by the predominant wind and surface
current. The proposed dredging schedule is given below in Table 1.

4.8 PROJECT SCHEDULE

An indicative project schedule is given below. The project is schedule to be completed in 7 months.
The schedule will be subject to change depending on the contractor and delivery of machine and its

installations.

Table 1: indicative project schedule for Villingili artificial beach development
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Project - GA Villingili artifcial beach development project

Today's Date: 10/30/16 0
Start Date: 10/30/16
é‘m =I-1EY-] wlw v ~~ sl s Lt R
s i o bbb b b il b bl
B 32225230 gfﬂifﬂﬁ#ﬂ&'éé"gg;g?qigg%ﬁ"
Ser. Tasks Start End HEEEENEREEEEREEE PR EEEE R R E N RN
1 EIA preperation and approval 10/30/16 11/19/16 20
2 Contract award preliminary survey 11/25/16 12/25/16 30 -
3 Mobilisation 12/25/16 01/09/17 15
4 Start dredging work 01/10/17 02/24/17 45
5 Beach nourishment 02/15/17 04/01/17 45
6 Coastal protection work 04/01/17 05/01/17 30
7  Beach levellingwork 05/01/17 05/21/17 20
8 Toilets and changing rooms 05/20/17 06/04/17 15
15 Beach openfor the public 06/05/17
Table 2: Matrix of major inputs to the project
Input resource(s) = Source/type How to obtain resources
Workers Skilled and semi-skilled Trained and licensed staff of the contactor
labour,
Manager (1) Supervisor
(1) Excavator Operator
(2), Loader operator (1), ,
Driver (2), Labourer (4)
total of 11 people, skilled
and semi-skilled 7 and
unskilled labourers 4.
Machinery 01 excavator To be obtained and operated by the contractor.
(excavator, , 01 loader Contractor will be required to bring to the site
operational tools) | 02 lorries machines in good working conditions to avoid
02 diesel tank 1000 litre loss of time due to breakdown of machines,
01 small dingy vehicles and equipment.

Output Anticipated quantities

Dredged material 5,788.5-7,718m® sand

Wastes Minor amount
Waste oil and Minor amount
lubricants

Noise and light Localized

Comments
To be used for playground levelling

No wastes during the excavation will be allowed
to be dumped into the sea. Solid wastes and
human wastes will be managed through the
existing wastewater and solid waste management
system on the island

Gathered in a barrel and sent to Thilafushi
through existing waste management system

Excavator and truck operation will generate some
noise during the project execution. If work is
carried out in the night lights will be necessary in
the working area. Work will not be carried out
late into the night to avoid disturbance to local
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population.

Plastics and Minor amount Managed through existing waste management
packaging waste system of the island
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5 REGULATORY CONSIDERATIONS

This is section highlights relevant government stakeholders, their roles and reviews relevant legal
framework applicable to the proposed project.

5.1 MINISTRY OF ENVIRONMENT, ENERGY & WATER

The Ministry of Environment and Energy (MEE) is key Ministry in the government mandated with
the protection of the environment. Environmental responsibilities assigned to MEE includes
formulating environmental policies, coordinating, preservation and management of the environment
throughout the country, and enforcing Environmental Protection and Preservation Act (EPPA)
(04/93). Under Article 5(a) of EPPA, Environmental Impact Assessment (EIA) is mandatory for
projects that may cause potential harm to the environment. The EIA report has to be submitted to the
EPA for approval before commencement of a project. As per this legislation, any project that has any
undesirable impact on the environment can be terminated without compensation by MEE.

5.2 ENVIRONMENTAL PROTECTION AGENCY (EPA)

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

5.3 LEGAL FRAMEWORK

Four regulations pertaining to the proposed project have been reviewed and the project’s conformity
to these has been assessed.

a) EIA Regulations 2012 and amended regulations in 2016

b) Regulations on cutting down of Trees
C) Regulation on Dredging and Reclamation
d) Regulation and Waste Management

53.1 EIA Regulations 2012

The most important governing law as far as the environmental impact assessment is concerned is
Environment Protection and Preservation Act (Law No. 4/93) (EPPA).

EPPA mandates all development projects in the Maldives to undertake an Environmental Impact
Assessment prior to undertaking any such project.

Further the EPPA states an impact assessment study shall be submitted to the relevant Government
authority before implementing any development project that may have a potential impact on the
environment.

It goes on to say that the relevant Authority of Government shall formulate the guidelines for

environmental impact assessment and shall determine the projects that need such assessment as
mentioned in above.
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The law also gives power to the relevant Government authority to terminate any project that has any
undesirable impact on the environment. A project so terminated shall not receive any compensation.

According to the EPPA waste disposal, oil and poisonous substances any type of waste, oil, poisonous
gases or any substance that may have a harmful effect on the environment shall not be disposed within
the territory of the Maldives.

Government of Maldives reserves right to claim compensation for all the damages that area caused by
the activities that are detrimental to the environment.

5.3.2 Environment Impact Regulations, 2012 & other relevant regulations

Under the provisions of EPPA the Government of Maldives has formulated and gazetted
Environmental Impact Assessment Regulations (2012) detailing the EIA process and the EIA
preparation.

In addition to EIA regulations, other relevant regulation will be followed in development and
implementation of the proposed project. These regulations include ban on coral mining. Coral mining
from house reef and atoll rim reef has been banned since 1990. Sand mining from any island has also
been banned since March 2000.

The EPPA, EIA Regulations and other relevant regulations will be duly taken into consideration in
preparing the EIA report and in the implementation of the project.

5.3.3 Regulation on Cutting down Trees

Cutting down and relocating of mature trees is regulated in Maldives under the by-law on cutting
down, uprooting, digging out and export of trees and palms from one island to another. In the
preamble of the law, made in pursuant to Law No. 4/93, it states the purpose of the law is to educate
citizens and developers about the importance of trees including sound management to maintain trees
and provide standards for the preservation of trees in the Maldives.

Under the law certain tree are prohibited to remove from island. They include:

. The coastal vegetation growing around the islands extending to about 15m into the island

. All trees and palms growing in mangroves and wetlands spreading to 15m of land area

. All trees in Government protected areas

. Trees that are being protected by the Government in order to protect species of animal /
organisms that inhabit on such trees

. Trees / palms those are unusual in nature.

The law states that prior permission must be obtained for removal and/or relocation of 10 or more
trees or palms. For indiscriminate removal and land clearances and EIA Decision Note is required.
The size of the trees and palms that are allowed to be relocated should have more than 15feet from
lowest point to the crown spread for palms and 8 feet from the lowest point to the trunk to tip of the
highest branch for trees other than palms.
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The law also states that cutting down and uprooting of the trees shall be made under supervision of
the island / atoll offices (in the current context Atoll / Island Councils).

The project does not involve removal of any tree from the island hence the regulation will be fully
complied to.

5.3.4 Regulation on Dredging and Reclamation

Regulation on Reclamation and Dredging of Islands Lagoons (Regulation 2013/R-15) came into
effect in April 2013. The regulation requires having permission of EPA on projects requiring
alternation of the island, either by reclamation of dredging. Specifically the regulation requires
producing scaled-maps of the island before and after the proposed intervention. Special provisions
have been made on protected and sensitive area restricting changes to the environment of the islands.

Since any EIA submission shall be made only after successful clearance of the dredging and
reclamation permit, the proponent has submitted for the dredging and coastal modification permit
from EPA with the EIA report. A copy of the application form is given in Annex 8.

5.3.5 Regulation and Waste Management

Waste management Regulation (No. 2013/R-58) is more recent coming into effect on 6 February
2014. The regulation was gazetted on 05 August 2013. The regulation provides set of comprehensive
guidelines on collecting, storing, transporting and managing waste. In the preamble its states the
objective of the regulation is in line with the Article 22 of the Constitution which requires that
development activities designed for achieving socioeconomic targets should ensure that environment
and its constituent living component is not compromised and that resources are utilized effectively.

The regulation describes the responsibilities of collection, transport, treating and storage of waste. It
also gives emphasis on management centres and landfill sites and managing hazardous waste. Various
sectors and entities (including tourist resorts) encouraged having their own waste management plans
consistent with the regulation.

EPA is the implementing agency of environmental law and the implementing agency of the EIA
regulation.

Wastes produced from the project will be disposed in compliance to this regulation
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6 METHODOLOGIES
6.1 METHODOLOGY

The section covers methodologies used to collect data on the existing environment. The key
environmental and socio-economic components of the project that were considered are physical
environment, social and environmental aspects of fish loading/unloading storage and transportation
operations. In order to study the existing environment of the island, the following data collection
methodologies were used during the field visits undertaken in September 2016 to GA. Villingili
Island.

6.1.1 Sea water sampling

Sea water samples from the lagoon area proposed for development of the artificial beach was obtained
in 1.5 L PET bottles after washing them with fresh water. Parameters tested for sea water quality
assessments were physical appearance, temperature, pH, electrical conductivity, total suspended
solids, salinity, Phosphate and Nitrate. Necessary parameters to assess the overall quality of the sea
water were analyzed at the Maldives Water and Sewerage Company (MWSC) laboratory.

6.1.2 Mapping and location identification

The area proposed for the development was mapped and various location and areas of interest are
marked by using a handheld GPS. These data collection points include low water mark, high water
mark, and vegetation line and sea water sampling locations. Figure 4 shows the water sampling
locations, vegetation transact, and beach profile lines.

Figure 4: Map showing sampling and beach profile locations
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6.1.3 Vegetation assessment

Since the development does not involve removal of any existing plant, the vegetation line was
mapped using a handheld GPS and the vegetation composition at the proposed beach development
site in Villingili island was visually assessed.

6.1.4 Geology and geomorphology

Aerial photographs and Digital globe, Google earth and island surveys are comparatively evaluated
using GIS technology to assess the developments of the island. Three beach profiles were taken
during the field visit to evaluate differences in beach morphology of the island and evaluate the island.

6.1.5 Bathymetry

Since the area proposed for development of artificial beach and swim area has a very uniform shallow
depth and inaccessible due to wave actions, the overall depth was measured using measuring staff.
Lagoon depth eastern side of Villingili proposed for beach and swim area development shows a
fairly uniform depth ranging from -0.2—0.7 at low tide.

6.1.6 Marine survey

The reef flat on the eastern side is extremely shallow hence not suitable for snorkeling or swimming
due to the shallow depth of the area. Visual observation assessment and photographic documentation
was carried out by walking on the reef flat covered with sea grass and coral rubble.

6.1.7 Climate and Oceanographic Regime

Climate oceanographic regime requires long-term data on climate and oceanographic conditions.
Climate data collection at the Kooddoo Airport began recently and therefore the data from the airport
is not considered for this study. Hence published literature on climate and oceanography was used to
predict climatic oceanographic conditions at the project site.

6.2 DATA GAPS

In the Maldives it is common to expect a detailed environmental analysis for an EIA to be undertaken
in a relatively short period of time. Therefore, limitation of the time spent on site has been the key
limiting factor to get a more detailed assessment on all environmental aspects surrounding the island.
Given the seasonal climatic variations in Maldives and the differences in island dynamics and climate
settings in individual islands such a short time frame is too little to assess selected aspects of the
environment. This problem is compounded by the absence or extreme difficulty in obtaining grey
literature (held in technical reports in some government officers) and of long-term studies in other
parts of Maldives. Hence, most EIA’s end up being based on an environmental snapshot of specific
point in time. However, experienced EIA specialists can deliver a close match to reality based on a
number of similar assessments and expert judgments of the team. In this regard, the following gaps
could be identified in information.

- Absence of long-term site specific or even regional data (at least1- 2 years). Most critical data

include current, wave and coastal dynamics.
- Absence of historical and long-term records on reef and lagoon environment.
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These gaps are seriously considered in the assessment and care has been taken to address the issue in
designing mitigation measures and the monitoring programme. Nonetheless, most of the assessments,
including vegetation, ground and sea water quality, island dynamics, reef health, bathymetry were
done in accordance with the TOR and other relevant information are collected through literature
review to reflect closest match to existing environment of the island at the time of these assessments

6.3 DREDGING REQUIREMENTS AND WORK METHODOLOGY

6.3.1 Dredging Method

Dredging works under this project involves the following three steps; excavation, transport and
disposal.

6.3.2 Excavation

It involves dislodgement of and removal of sediments and/or rocks from sea bottom of the dredge
areas. An excavator will be used to dredge the material by mechanical actions. The dredging will be
performed utilizing a CAT 330 hydraulic excavator equipped with 1.5-yd® hydraulic bucket. The
excavator will work from an excavator bed in areas at a distance from the shoreline, while in areas
close to the shoreline excavated material will be directly disposed to the beach fill area. Dredging will
be conducted from the excavator bed and the dredged material will be loaded into dump truck to
transport to the fill area.

6.3.3 Transport of Excavated Material

Transporting materials from the dredging area to the fill area will be achieved as follows. Sediments
will be dumped into dump trucks in the excavator bed; when the truck is full, the truck will transport
the sediment to the beach fill area. Excavator with appropriate bucket size has been recommended due
to the relatively small size of the area requiring dredging and due to relative simplicity of the
methodology for not having to do much pre-work preparation and to shorten the job schedule.

6.3.4 Disposal Site

Dredged material transported by dump trucks will be disposed off at the fill area followed by ground
levelling and spreading of the load carried out manually and using various equipment.

6.4 IMPACT ASSESSMENT METHODOLOGY

The environmental impacts that may be associated with the proposed artificial beach development
project in GA Villingili Island are predicted by using a simple matrix. Dredging for various reasons
such as harbour development, extract sand and reclamation, beach nourishment etc., is very common
in the Maldives. People are very familiar with the environmental impacts associated with the
development. Due to its necessity for socio economic benefits of the proposed activity, development
always overweight environmental concerns.  Impacts from various activities of the proposed project
both in the construction and operational phases have been identified through consultation with the
project management team, public consultation, field surveys, observations and assessment, as well as
based on field experience and expert opinion on similar development projects in the country.

Other sources of information have been used wherever possible. Data collected during field surveys
can be used to predict outcomes of various operational and construction activities on the various
related environmental components. Data presented in this report can also be used as a baseline for
environmental monitoring of the project activities.
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7 EXISTING ENVIRONMENTAL CONDITIONS
7.1 GEOLOGY AND GEOGRAPHY

GA Villingili Island is an inhabited island situated on the north eastern side of Gaafu Alifu (GA Atoll,
at approximately 73°26'7.64"Eand 0°45'9.34"N. The island lies inside the Huvadhoo Atoll, which is
believed to the second biggest atoll of the world.

Villingili island is situtated on the north east of Huvadhu Atoll located at the periphery in an
elongated, N-S oriented reef platform measuring a length of 20 km is shared by multiple islands. The
reef is shared by four islands. Over 40 hectares of the islands has been reclaimed in the past and the
island; Falhuverreha that used be on the northern tip of Villingili has already been connected with the
reclaimed part. The eastern part of the reef extends in the form of a shallow lagoon into eastern rim of
the Atoll. The elongated-oval-shaped island of Raaverrehaa is lying in the western half of the reef.
The coral reef system of Villingili is 20km long and the width is 0.8-1.8km. Reef perimeter is 43km
and the area is approximately 25sgkm. The distance from the edge of the reclaimed beach to the reef
edge in both eastern and western sides is fairly consistent measured approximately 160-200m on the
east and 200m on the western side. Average depth of the reef flat on the eastern side is less than -1 to -
0.5m m from MSL.

Distance between Villingili and Raaverrehaa is approximately 300m while the nearest airport situated
on Kooddoo Island is at a distance of 2.5 km from Villingili. Kooddoo Island is also the main fish
processing center in the southern region of Maldives. Other inhabited islands in close proximity to
Villingili include, Maamendhoo (6.18 km) and Nilandhoo (14.6km).

7.2 OBJECTIVES

The purpose of this EIA was to assess the existing environmental conditions of the island, including
marine and land environment. These assessments would not only enable avoiding impacts to the
environment as a result of the project but also would contribute to better planning recommendations
for the proposed project. This is critical in assessing potential impacts and to determine the actual
extent of damage should an unforeseen impact occur during the implementation phase.

The main aim of the surveys and assessments was to establish the existing baseline environmental
conditions of GA Villingili Island. Environmental monitoring during construction and operation
phase of the islands is essential to ensure that the changes in environment are captured and remedial
actions for the observed negatives impacts are addressed in a timely manner. The objectives of the
present assessment were to:

e determine the general abiotic and biotic conditions of the terrestrial environment of
the project area;

e determine the general abiotic and biotic conditions of the marine environment of the
project area;

e determine the geological and geomorphological characteristics of the project area;

assess the changes that will be associated with the proposed project;

e propose mitigation measures to avoid, minimise potential effects from the proposed
project; and
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e Propose monitoring arrangements to measure effectiveness of the proposed mitigation
measures

7.3 METEOROLOGY AND CLIMATE

7.3.1 Temperature

The daily average temperatures rarely drop below 25°C and rarely go above 32°C. The warm period
of the year is from March to May with an average daily high temperature above 31°C. The hottest day
of the year is during April, with an average high of 32°C and low of 28°C.

The cool periods lasts from October/November to January with an average daily high temperature
below 30°C. The coldest day of the year is around mid-December, with an average low of 26°C and
high of 30°C. The sea surface temperature in the Indian Ocean in July 2014 is recorded to be around
29-30°C.

7.3.2 Rainfall

GA Raaverrehaa is located in a high rainfall zone of the country. Rainfall data from the three main
meteorological stations, HDh Hanimaadhoo, K. Hulhule and S. Gan shows an increasing average
rainfall from the northern regions to the southern regions of the country. The southern atolls receive,
on average, 2,277 mm of rainfall annually, while the relatively drier northern atolls receive 1,786 mm.
The nearest meteorological station to GA Raaverrehaa is at Kaadedhoo airport which became
operational relatively recently in 1993. Rainfall data for the period 1994 — 2012 from Kaadedhoo has
been used to determine rainfall pattern for GA Villingili Island.

The mean annual rainfall for GDh Kaadedhoo is 2186.6 mm with a Standard Deviation of 398.1 mm
and the mean monthly rainfall is 182 mm. In 2015 the highest rainfall was in November and the
lowest was in February and March (See Figure 5).
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Figure 5: variation in average total monthly rainfall and maximum rainfall/day in southern atolls in

2015
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Available severe weather event records shows that GDh Kaadedhoo received a maximum
precipitation of 219.8 mm for a 24 hour period on 10th July 2002, the highest recorded anywhere in
Maldives since recording began. This event caused widespread damage or disruption to personal
property, road infrastructure, sewerage infrastructure, backyard crops, harbour quay wall, school
operation and businesses in GA Villingili Island leeated- Flood depths in the southern part of GA
Villingili were reported at 0.3-0.4 m. During the flooding events of November 2003, the recoded
rainfall in GDh Kaadedhoo for the 24 hour period was 64.4 mm. A month later, rainfall up to 60.3
mm was observed. Two similar events were occurred in 2016 in which part of the island was flooded
from torrential rain and associated Udha (storm serges). Udha was initiated from southern end of the
island and extensively flooded large part of the island. Figure 6 shows the tranches made to release
the floodwater into the sea. Extreme weather related events cause disruption to businesses, school and
minor damage to household goods in GA Villingili Island. Flooding events experienced in GA
Villingili Island are believed to be due to combination of high intensity-ef rainfall in the region in
combination with substantial changes brought to the physical environment of the island and poor
drainage.

2

Figure 6: tranches made to drain flood water

7.3.3 Monsoons

The climate of Maldives is characterised by the monsoons of Indian Ocean. Monsoon wind reversal
significantly affects weather patterns. Two monsoon seasons are observed in Maldives: the Northeast
(Truvai) and the Southwest (Hulhangu) monsoon. The parameters that best distinguish the two
monsoons are wind and rainfall patterns. The southwest monsoon is the rainy season while the
northeast monsoon is the dry season. The southwest monsoon occurs from May to September and the
northeast monsoon is from December to February. The transition period of southwest monsoon occurs
between March and April while that of northeast monsoon occurs from October to November.

7.3.4 Winds

The climate of the Maldives can be divided into two monsoon periods marked by strong seasonal
reversals in wind direction that are confined to a narrow range of wind angles. Wind data records
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since 1964 indicate that the Maldives experience west to northwest winds (225°-315°% from April to
November during the Hulhangu monsoon with a mean wind speed of 5.1 m s™. In contrast the Iruvai
monsoon, from December to March, is characterized by winds from the east-northeast (45°-90°%) with
a mean wind speed of 4.9 m s™*. Wind strength is most variable during the crossover between
northeast and westerly monsoons with mean wind speed falling to 3.5 m s™ in March (Department of
Meteorology, 1995). Table 3 shows the monthly maximum wind speed and direction recorded in
southern atolls in 2015.

Table 3: Monthly maximum wind speed and direction southern atolls in 2015

Max wind Directio
Month speed (mph) | n
Jan 37 | SW
Feb 25 | NW
Mar 25 | NE
Apr 49 | W
May 47 | SW
Jun 53 | W
Jul 31 | WNW
Aug 63 | W
Sep 40 | W
Oct 40 | SW
Nov 41 | WSW

7.4 HYDROLOGY

741 Waves

Two major types of waves are observed along the coast of Maldives. The first type is wave generated
by local monsoon wind with a period of 3-8 seconds and the second type is swells generated by
distance storms with a period of 14-20 seconds (DHI, 1999). The local monsoon predominantly
generates wind waves which are typically strongest during April-July in the south-west monsoon
period.

Maldives experiences occasional flooding caused by long distance swell waves that are generated by
South Indian Ocean storms (Goda 1988). The swell waves of height 3 metres that flooded Malé and
Hulhumalé in 1987 are said to have originated from a low pressure system off west coast of Australia.
More recently in May 2007, swell waves that originated from the southwestern side of the Indian
Ocean caused flooding in 35 inhabited islands across 13 atolls, including Addu atoll.

The proposed location for the development of artificial beach is behind the reef flat that is exposed to
swell waves throughout the year. Since the area has a fairly shallow depth the breaking wave height
at high tide would be in the range 0.5 to 0.9m and the significant wave height is estimated to be
approximately 0.6m with significant wave period of 5-7 seconds. Based on the anticipated wave
condition rock boulders are suggested for the swim area protection breakwater in GA Villingili Island.
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7.4.2 Tides

Tides experienced in Maldives are mixed and semi-diurnal/diurnal. Typical spring and neap tidal
ranges are approximately 1.0m and 0.3m, respectively. Maximum spring tidal range in the central and
southern atolls is approximately 1.1m. There is also a 0.2m seasonal fluctuation in regional mean sea
level, with an increase of about 0.1m during February to April and a decrease of 0.1m during
September to November. Like in most other atolls, semidiurnal tides are experienced in Huvadhoo
Atoll - that is two high tides and two low tides a day. The tide varies from place to place, depending
on the location and on the shape and depth of the basin, channels and reefs and also time of the year.
Tidal variations in Maldives are presented in Table 4

Table 4: Tidal variations at Malé International Airport

Tide Level Referred to MSL
Highest Astronomical Tide (HAT) +0.64
Mean Higher High Water (MHHW) +0.34
Mean Lower High Water (MLHW) +0.14
Mean Sea Level (MSL) 0.00
Mean Higher Low Water (MHLW) -0.16
Mean Lower Low Water (MHLW) -0.36
Lowest Astronomical Tide (LAT) -0.56

Astronomical tides are related to the motion of the earth-moon-sun system, and have a range of
periodicities. The highest astronomical tide was recorded as 0.64 m above the mean sea level and the
lowest astronomical tide was recorded as 0.56 m below the mean sea level. Tidal variation of 1.2m
from lowest to the highest tide levels were recorded in the country.

7.4.3 Currents

Currents which affect the sea area around the Maldives are caused by one or more of the following
systems:

a) Oceanic currents

b) Tidal currents

c) Wind-induced currents

d) Wave-induced currents

The oceanic currents flowing across the Maldives are notorious for their strength. The exposure of
the Maldives to the vast Indian Ocean ensures that an immense body of water is constantly flowing
across the plateau on which the atolls are built. In the Arabian Sea, as one gets closer to the equator,
the prevailing winds become more and more indicative of the oceanic surface current. Thus, wind
(especially during monsoons) can be a major factor affecting current velocity and direction, and
currents can be of great strength (wind-induced currents). For example: currents in the
channels near Malé have been recorded at 4 knots or more. Inside an atoll, current
speeds are more settled. Oceanographic currents are driven by two monsoonal winds, namely the
westerly and north easterly wind. The westerly flowing current tend to dominate from January
to March while the -easterly currents dominate from May to November. The changes in
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current flow patterns occurin April and December. The current velocities are about 0.5 m/s,
only in May values may increase to 0.8 m/s.

The vertical water movements associated with the rise and fall of the tide are
accompanied by horizontal water ~ motion  termed ‘tidal currents’. These  tidal currents
have the same periodicities asthe vertical oscillations, but tend to follow an elliptical path and
do not normally involve simple to- and-from motion. Generally  the tidal currents are eastward
in flood and westward inebb. Tidal currents, which flow according to the height of the
tide, are generally not strong. There is a strong diurnal influence, which governs the tides in
the Maldives, but in general the tidal range is less than 1m.

The area proposed for the development of artificial beach is exposed to rip current in swash zone. The
intensity of the rip current will vary depending on the sea bottom morphology, wave height, wind
speed and tidal influence.

7.5 COASTAL ENVIRONMENT

The coastal environment of GA Villingili has been extensively modified, particularly the eastern and
western sides of the island. Over 40 hectares of land has been reclaimed from the eastern side under
the land reclamation project (Figure 7). Comparison of 1969 and 2009 with the recent images of the
island shows complete transformation of the island. The 1969 image also shows fairly large enclosed
water bodies’ marshy lands (Kulhi) on the northern and southern ends of the islands. With extensive
reclamation and expansion of the urbanisation the two marshy lands has significantly decreased in
size and the natural environment has been altered has-altered.
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Figure 7: Ariel photgrpahs of GA ViIIingi'Ii‘, 1969 (left) and 1994 (right showing cnges in landuse
and land cover

The eastern shoreline has been protected by a rock boulder revetment. Two harbours are developed on
the western side of the island. The harbours are protected with a rock boulder breakwater and a quay
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wall has been constructed at the inner edge of the harbour. Three entrance channels have been cut
through the reef flat into the inner atoll lagoon on the western side.

The proposed development is take place on the north eastern end of the island. The area is reclaimed
and a rock boulder revetment has been constructed along the eastern coastline (Figure 8). Pocket
beaches (white sandy beaches) are developed along the eastern shoreline. The north western corner
has a fairly wide; 3-5m wide sandy beach developed by accretion of sand. The northern end of the
beach has large number of fairly wide beach rock series. Beach composition on the eastern side
consists of medium grained coral sand and coral rubble 1-4 inch long dead branching coral and
pebbles. Coral rubble is extensively used in the island to cover the black sand in the houses.
Manually coral rubble is mined from the area. Evidence of mining was observed during the field visit
Figure 9.
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Figure 8: existing beach and rock boulder revetment on the eastern side of Villingili
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Figure 9: Evidence of manual sand mining from the beach scarp of the mined area

Part of the existing revetment is covered with coastal vegetation and extends few meters seaward.
Coastal vegetation cover in the area consists of a mix of shrubs dominated by Scavola taccada (
Magoo) and Tournefortia argentia (Boashi). The tropical coastline creeper Ipomoea pre-caprae
(Bodu veli veyo) covers the sandy seashores (Figure 10).
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Figure 10: Coastal vegetation on the north eastern corner of the island
The beach is currently used by local picnickers goers particularly the youth for romantic beach

settings and parties. Left over material from beach parties and picnics were found on the beach
(Figure 11)

R

Three beach profiles are taken across the north eastern section of the eastern beach. The beach profiles
start from the landward side and run across the existing revetment, vegetation, sandy beach and into
the shallow lagoon perpendicular to the beach. Location of beach profiles are shown in Figure 12
Profile #1 taken from the north eastern tip of the beach shows fairly stable but meandering beach
slope with relatively high rises and steep dips. Fourteen meter wide beach rock is observed on the
profile, the beach consist of two or three series of horizontal beach layers (Figure 12). The beach rock
exposer extends further on the northern side of the island. Beach material on this profile is
comparatively finer than the material observed on other profiles. Profile #2 and #3 has a fairly steep
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slope from the high water mark. This indicates that these beaches are unstable and subject to fer
shifting seasonally. The widest beach in the area was observed in Profile #2, where the beach width
is over 30m. The narrowest beach in the area is in profile #3 where the measured beach width is
approximately 15m (Figure 12 ) Overall the beach profile shows that large part of the existing beach
on the north eastern end of GA Villingili is very dynamic to seasonal hydrodynamic conditions.

Profile #1 Profile #2

Height MSL (m)
&
& G
Height MSL (m)
&

:

Distance (m)

Distance (m)

Profile #2

Profile No
Profile #1
Profile #2
Profile #3

Location

0°45'47.69"N, 73°26'17.16"E

0°45'43.77"N, 73°26'16.70"E
0°45'40.28"N, 73°26'16.51"E
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Figure 12: Beach profiles taken from area proposed for the development of artificial beach at GA
Villingili.

7.6 WATER QUALITY

Lagoon seawater sample was taken and water quality was assessed at the Male’ Water and Sewerage
Company’s laboratory using standard methodologies. Sampling locations are shown in Figure 4. The
results are given in Table 5 and the original tests results are given in Annex 5. It is recommended to
use the monitoring data during the project implementation against the baseline information in
assessing the environmental impacts

Table 5: Water quality laboratory analysis results

Sea water
Physical appearance
pH 8.19
19.8

Clear with particles

Temperature (oC)
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Total suspended Solids 17

Hardness Calcium(mg/I) 1470
Total Dissolved solids (mg/1) 26700
Salinity (mg/I) 35.14
Turbidity 0894

7.7 MARINE ENVIRONMENT

GA Villingili is an inhabited island and the capital of GA Atoll. The island is found on the north
eastern part of Huvadhu Atoll located at the periphery in an elongated, N-S oriented reef. At present
the reef is shared by three more islands including Villingili Island. Over 40 hectares of the islands has
been reclaimed in the past and the island Falhuverreha that used be on the northern tip of Villigili has
already been included within the reclaimed part. The eastern part of the reef extends in the form
shallow lagoon into eastern rim of the Atoll. The elongated-oval-shaped island of GA Raaverrehaa
lies in the northern end of Villingili Island. The coral reef system of GA Villingili is 20km long and
the width is 0.8-1.8km. Reef perimeter is 43km and the area is approximately 25sgkm. The distance
from the edge of the reclaimed beach to the reef edge in both eastern and western sides is fairly
consistent measured approximately 160-200m on the east and 200m on the western side. The vast
lagoon space on the eastern and western side mainly consisted of sandy bottom with extensive patches
of seagrass (Thalassia sp). These patches were not obvious in the aerial photo of the island taken in
1969. Therefore, seagrass formation in the lagoon appears to be relatively recent. Most of the western
side of the island has been dredged to create island harbour and reclaim land to enlarge the GA
Villingili reclamation. Dredged lagoon depth is within the range 6-8m.

7.8 LAGOON AND SUBSTRATE COVER

The lagoon on the eastern side of GA Villingili has an average depth of 0.5 — 1.5m during high tide
periods. The original lagoon covered with sandy substrate has already been reclaimed. The existing
area between the reclaimed shoreline and the reef is a 200m wide shallow reef flat. The reef flat is
covered with seagrass with occasional coral colonies. Seagrass grows on nutrient rich eutrophic and
slow-moving water bodies particularly in fishing islands where large amount of organic waste is
dumped into the lagoon (Figure 13). The lagoon water on the eastern side was generally clear and
visibility is excellent. The ocean ward eastern side reef flat of GA Villingili has a fairly divers rich
fish diversity. Rays and juvenile sharks were encountered during the survey. Also fairly large
(approximately 1m long) school of black tipped reef sharks were encountered during the survey
(Figure 14).
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Figure 13: Substrate compositions on the NE end of the island, area proposed for artificial beach
development.

Figure 14: School of black tipped sharks encountered at the site, NE corner of Villingili
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7.9 SOCIO-ECONOMIC ENVIRONMENT

7.9.1 Introduction

As part of outlining general socio-economic environmental condition for the proposed project of
developing fish purchase and storage facility in GA Raaverrehaa, socio-economic conditions of the
Atoll in general has been looked into since the project impact is expected to be highest on this island
considering its close proximity to the project site as well as it being the Atoll hub for all commercial
and administrative activities.

7.9.2 Population

The total registered population of North Huvadhoo Atoll in December 2008 is 3077. The total
enumerated population of the Atoll, from Maldives population and housing census of 2006 is reported
as 8262 (Ministry of Planning and National Development, 2008). There were 4185 males and 4077
females (MPND, 2008). In 2006, the atoll represented 2.76 % of the national population. According to
the recent census in 2014 the population of GA atoll is 10,942 which includes 6727 males and 4215
females, 2074 foreigners and 8427 Maldivian. Almost 26% of the Atoll population was residing in the
capital; Villingili Island. The atoll had 118 males for every 100 females in 2014. Population migration
to Male’ for various purposes was considered high for the Atoll. Population growth rate in the atoll is
0.83 and the highest growth rate is in Villingili approximately 2.98.

Expatriate population is on a growing trend throughout the islands of the Maldives and the islands of
GA atoll are no exception. Many foreigners are employed by the government in education and health
sector in Villingili Island. Foreigners working in the private sector were reported to be small.
however, field surveys revealed that their numbers were considerably higher. It is impossible to get an
exact figure of foreign population in the private sector as there is no monitoring mechanism in the
island office or employment ministry. The total number of foreigners on GA Villingili is estimated to
be close to 2074, consisting of 1926 males and 148 females.

7.9.3 Poverty

In general, the population of GA Villingili appears relatively well-off compared to other islands
within the Atoll. The Maldives Vulnerability and Poverty Assessment of 2004 (VPA 1) reported that
7% of the island population have an income less that MVR 15 per day and 1% have an income less
than MVR 10 per day. The figure 7% population below Rf 15 per day is much lower than the national
average of 21% and outer atoll average of 28%. There was no observed abject poverty on the island.
(UNDP, 2009).

7.9.4 Local Economy and Trade

GA Villingili is one of the major fishing islands in the Maldives. One of the largest fish collection and
processing center in the Maldives is based in the neignboring Kooddoo Island. Employment in
Kooddoo manufacturing factory was identified as key income source in the manufacturing sector.
Additionally, the airport facility developed on Kooddoo Island provides employment benefits to
people of GA Villingili. In addition to Atoll level administrative facilities developed on Villingili
makes it the wholesale and retail trade service hub for the region. The island enjoys critical economic
infrastructures such as harbour, port, power house, and communication infrastructures. The presence
of the Atoll hospital and Atoll school seems to provide opportunities to expand trade activities
targeting temporary visitors from nearby islands (UNDP, 2009).
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In terms of the employment structure for GA Villingili, much of the employment is in public
administration (36%), fishing (22%) and manufacturing (18%). Together, these three sectors account
for 76% of the employed population. The wholesale sector comprises 9% of the working population.
Other non-basic service sectors comprise 15% of the working population.

The main economic activity of GA Villingili in terms of estimated income is fishing. It is followed by
employment in civil service, and wholesale and retail trade. The mainstay of GA Villingili economy
are the basic sectors involved in the export of goods and services — fishing, manufacturing and
wholesale trade. The rest of the non-basic sectors such as transport, retail trade, hotels and other small
business activities are dependent on the economic functioning of the basic sectors. Hence, a lowering
of income from fisheries will reverberate through the economy. For example, a decline in fishery may
lead to a reduction in demand for new housing construction and transport activities (UNDP, 2009).

7.9.5 Socioeconomic Benefits

The proposed development of an artificial beach, picnic and swimming area can be considered as an
important social infrastructure that will contribute to overall wellbeing and gross happiness of the
people of Villingili. The island is becoming congested with the urbanization and availability of
facilities for recreation and entertainment for the people living in the island is equally important as
food and other basic human needs. Such a facility will contribute to create a healthy population
physically fit to serve the nation and the community. Also the development will contribute to overall
social cohesion of the island community and create a solid social bonding between the island
communities near and far and social gatherings. Therefore, the proposed artificial beach development
project in GA Villingili is a platform and a vehicle for youth development and empowerment. It will
also ensure creation of a healthy community, physically and mentally fit population for nation
building, establish and maintain social cohesiveness and it also will serve as a solid foundation that
will unite the island community.

The facility is also expected to bring economic benefits for the island community through creation of
jobs and SME business opportunities to provide various services in the facility.

Some of the indirect benefits of the development includes; increase in revenues to private
entrepreneurs, and contributions to the development of service oriented facilities related to
entertainment and recreation. Therefore, the proposed project will create employment and open new
market avenues and opportunities particularly for the people living in Villingili Island.
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8 STAKEHOLDER CONSULTATION

The scoping meeting to determine the scope of the EIA report was held on 14™ August 2016 at EPA.
During the meeting the stakeholders were identified and the scope of the EIA report was determined.
Methods used for stakeholder consultation include direct communication and interviews with locals in
GA Villingili, formal meeting such as the scoping meeting, Atoll and island council and the people of
GA Villingili.

8.1 KEY STAKEHOLDER

As per the TOR the key stakeholders identified are
1- GA atoll council and Villingili islands council
2- People of Villingili island
3- Health Protection Agency (HPA)
4- Engineers, project financier

8.2 EIASCOPING MEETING

EIA scoping meeting was held on the 14™ of August 2016. Most of the stakeholders were present in
the meeting (meeting attendance is in Annex 7). The meeting was chaired by Mr. Yazeed Ahmed,
Director EPA. The consultant gave a briefing on the proposed development of an artificial beach and
creation of swim area on the north eastern end of GA Villingili and explained the design details and
answered the technical questions. The council president who was attending the meeting questioned
about the need to create an artificial swim area at the far end of urban area of the island. He stated that
the decision to select the proposed location was made by the council in a meeting he did not attend.
He also pointed out some of the disadvantage of the proposed location and from his interventions it
was very clear that he wanted to create the artificial beach/swim area in the southern end of the island.
Beside council president’s concerns about the proposed location for the development of artificial
beach the following issues and concerns were raised by the EPA:

1- EPA noted that the proposed location for the development of artificial beach is the sand
accumulation area at the north eastern end of the island. They also pointed out that once the
beach is developed in the area, erosion on either side will trigger causing sand accumulation
on one side and erosion on other side.

2- The proposed area is exposed to ocean swells throughout the year and the area might have
strong rip current.

3- The area needs to be well protected with a fairly strong breakwater. Council president also
emphasized that strong rock boulder break water is required to protect the swim area.

4- EPA questioned the representative of HPA if they have any guidelines on water quality of
public swimming area, in response HPA said that they are in the process of developing such a
guideline and they will share the draft with EPA once it is ready.

5- EPA also questioned about toilet and bathing facilities in the beach area. In response to that
the concept included those facilities and restaurants and the waste water from the facility to be
connected to the main sewer network of GA Villingili. EPA also questioned about the outfall
pipe of the sewerage network and the island council president responded that the outfall is on
the southern end of the island.

6- In the light of the discussions held in the scoping meeting, EPA requested to provide options
for alternative location in the EIA report.
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8.3 CONSULTATION WITH ISLAND COUNCIL

Stakeholder consultation with Villingili Island Council was held on the 25" of September 2016 at the
Council Office during the field visit (Figure 15). The meeting was held after the field visit and survey
of the proposed location for the development of the beach and also exploration of the potential options
for development of the beach. The meeting was chaired by the president of the Island Council. He
briefed about the discussions in the scoping meeting and what was requested by EPA during the
meeting. The consultant explained the process and shared some of the observations from the field
assessment. It was obvious from various interventions in the meeting the council is fairly polarised on
the selected location for artificial beach development on the north eastern corner of the islands. Some
members are in favour of the north eastern end and others on the southern end of the island. The
consultant questioned the council if they have discussed the matter with public. In response they said
that some degree of discussion was held with the public and the location was decided based on the
outcome of the discussions with various community groups particularly the youth, who will be the
most frequent potential users after the facility development. The consultant requested to provide a
copy of the minutes of the meeting held to decide on the location of the proposed beach, also
requested to organise a meeting with the public for further discussions.

Figure 15: Meeting with the Island Council

8.4 PUBLIC CONSULTATION

Formal consultation with the public was held in the Island Council Office at around 21:00 hours.
Representatives of the general public, a selected group of youth, senior citizens, former chiefs, present
council members, women’s committee etc., are invited for the meeting (Figure 16). A list of attendees
to the meeting is given in Annex 7. Council president gave a brief introduction about the meeting and
also what has been discussed at the scoping meeting and consultants meeting with the council
members in the morning. Then the consultant gave a briefing about the EIA process and the role of
stakeholder consultation in environment related decision making. Then the floor was open for
discussions.
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Figure 16: meeting with the representatives of the public

Most of the interventions focused on the potential advantages and disadvantages of locating the
proposed beach on north eastern end or the southern end. The following Table 6 discussion points for
and against the option highlighted in the meeting with the people of GA Villingili.

Table 6: Advantages and disadvantages of the potential location for beach development

Beach Advantages Disadvantages
development
options
North  eastern v/ Considering the long term v/ Far from the inhabited area
end (proposed development of the island this (access is difficult)
location) location is less congested , has v/ Extremely isolated, long distance
potential for growth of related to walk particularly for elderly,
businesses and services woman and kids
v Isolation from the inhabited v/ Development may trigger coastal
area gives privacy for erosion and subsequently beach
picnickersd, family gatherings maintenance would be difficult
v/ Far from urbanization v/ At present no one using the area
v Coastal erosion can be for bathing or swimming
managed v Due to isolation may promote
v Potential for development of socially unacceptable behavior
related facilities, restaurants, v/ Exposed to ocean swells
shops etc.,
v Coastal protection cost is
relatively lower
Southern end v Already used by many for v Far end of the island not very
swimming, and recreation easily accessible for the people
activities living on the northern part
v Existence of a natural beach v Flood prone area
no need to create a beach v Close to Kooddoo (aircraft noise,
v/ No need to deepen the area polluted water from Kooddoo
v/ Within the urbanized area of fish processing plant)
the island v Coastal protection cost s
v/ Easy access to the public relatively higher
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v/ Potentially most valuable land v/ Urbanized area, less privacy, less
in the island potential for picnics and family

gatherings

Potential area for industrial

development in the island

Erosion prevalent

Strong wave action during SW

monsoon

Close to the proposed boat repair

area

AN

The consultant suggested potential alternative location other than the two discussed above and their
pros and cons from environment and socioeconomic perspective. At the end of the discussions
everyone in the meeting requested from the consultant to properly evaluate the potential locations for
the development of the artificial beach in GA Villingili and they agreed that they will accept the
recommendations of the consultant in this matter.

8.5 MAIN CONCLUSIONS FROM THE STAKEHOLDER DISCUSSIONS

Most of the concerns raised during the scoping meeting was addressed and discussed with the islands
council land the public and the following are the outcomes of the discussions;

Everyone agrees that there is a need to have a designated public beach area to undertake beach related
recreational activities such as picnics, swimming, water sports etc. in GA Villingili islands

The people of the island is well aware of the project, the plan and the proposed location has been
shared with in social media within Villingili community and the progress is well updated in the
following facebook page. https://web.facebook.com/Secretariat-of-the-Villingili-Council-
1192297754167285/posts/

The general public and the council are divided on the potential location to create an artificial beach in
the island.

Meeting with the representatives of the general public also agreed that the selection criteria to create
artificial beach should include public swimming area, picnic area and facilities, proper protection and
easy access, relatively reasonable privacy for families and social gatherings etc., in the beach.

The EIA consultants are requested to provide a comprehensive potential alternative location analysis
and their selection with justifications.

Table 7: list of people met in stakeholder discussion

Name Designation Contact No
Mr. Niyaz Nizar President Villingili Council

Thamheen Hassan VP Villingili Council

Fathuhee Mousa Council member

Mohamed Farooq Council member
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Husain Sabry

Council member

Nadeem Mohamed

Council member

Aiminath Sheelaa Ali

Council member

Fathimath Reema

Director EPA

Fathimath.reema@epa.gov.mv

Yazeed Ahmed

EPA /Director

Yazeed.ahmed@epa.gov.mv

Dr. Mahmood Riyaz

Consultant

7890307

Fathimath Shabana

(HPA)

3014494
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9 POTENTIAL IMPACTS AND MITIGATION MEASURES

This section of the report identifies the potential environmental impacts and possible issues that could
arise from implementation of the dredging works using an excavator. Their identification of potential
impacts does not mean that they would necessarily occur or that they could not be successfully
mitigated. The proposed other activities include beach replenishment, dredging and coastal protection
of the swimming area.

Possible impacts arising from the construction and operation works are categorized into reversible and
irreversible impacts. Reversible and irreversible impacts are further categorized by intensity of
impacts (negligible, minor, moderate and major) for identifying best possible remedial (mitigation
measures) action to be taken. Below are the impact categories

- Negligible: the impact is too small to be of any significance (Reversible)

- Minor: the impact is undesirable but accepted (Reversible)

- Moderate: the impact give rise to some concern but is likely to be tolerable in short-term, or
will require value judgment as to its acceptability (May or may not be Reversible)

- Major: the impact is large scale giving rise to great concern; it should be considered
unacceptable and requires significant change or halting of the project (Irreversible)

Severity of impact is assessed by reviewing the engineering design, detailed site plan as well as
comparison of development with the existing environment and construction methodologies employed.
Mitigation measures are derived based on the site specific assessment as well as similar project
elsewhere in the Maldives. Impact identification matrix is provided in Table 8. Potential impacts and
their mitigation measures and detail discussion is the following sections. Table 6 gives a summary of
impacts their magnitude reversibility and duration.

9.1 IMPACT IDENTIFICATION

The following section describes in detail and discusses the main potential environmental impacts that
have been identified and predicted for the proposed artificial beach development project on the north
eastern corner of GA Villingili island. Identified potential impacts are divided into construction phase
and operation phase environmental impacts.

9.2 LIMITATION/UNCERTAINTY OF IMPACT PREDICTION

The methods used to predict and evaluate the environmental impacts that may be associated with the
proposed artificial beach development project on the north eastern corner of GA Villingili island may
not be the most comprehensive. The main shortcoming of these methods is that impacts are predicted
by reviewing the survey data collected during the field visits and information revealed by the
designers and engineers, therefore the assumptions have been made to predict the impacts which may
or may not be accurate. Also, the data collected during the field visit is limited, which subsequently
limits the overall understanding of even the short term environmental conditions (wave condition,
currents, and littoral movement). Nonetheless, within the time limitation of EIA field data collection
and report preparation the methods used are concise and provide a general overview as well as the
range of impacts that can affect the environment.
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Table 8: Impact identification matrix

Construction phase Activities Operational
phase
Activities
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Noise - - X X
Dusting -Air Quality - X - - X
Coastal process X X X X X
Terrestrial flora X X X X X X X
Ground water X X - - X X
Soil X X X - R X
Marine water quality - X - -
Hydrodynamics - X X X X
Marine habitat and Fauna - X X X
Socio-economic + + + + + - + +

Key: (-) Negative impact (+) Positive impact (X) no impact

9.3 IMPACTS AND MITIGATION MEASURES

Construction phase can be considered as the period in any developmental project that causes major
direct and indirect long and short-term impacts on the environment. Anticipated potential direct and
indirect environmental impacts from the proposed artificial beach development project on the north
eastern corner of GA Villingili island include the following:

Mobilization of equipment and labour
Dredging, and subsequent sedimentation
Hydrodynamic regime

Marine habitat and coastal environment
Noise, vibrations and air pollution
Earthwork and levelling

Equipment & vehicle maintenance
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The following paragraphs will provide detailed impacts and mitigation measures during the
construction phase of the project.

9.4 IMPACTS FROM MOBILIZATION OF EQUIPMENT AND LABOUR

Mobilization of dredging set excavator and other heavy equipment and machinery needed for the
project will have minor impact on the marine and coastal environment. The major impact of the
mobilization would be aesthetic unattractiveness of the vehicles and equipment camp site. Disposal of
minor amounts of hazardous waste and sewage may be a concern but use of the existing systems in
the island, e.g., sewerage system, water and waste disposal mechanism will make the impact
negligible

9.4.1 Lagoon Dredging, and subsequent sedimentation

Deepening of the lagoon and use of dredge material to replenish the beach on the north eastern corner
of GA Villingili will have a direct irreversible negative impact to the ecological habitat in the area.
Direct impact of this activity is limited to GA Villingili lagoon and may extend to the reef depending
on the weather conditions and work methodology.

Given below are relevant impacts that should be considered:
1. Physical damage on lagoon benthic fauna and loss of habitat: The effect of this would be in
the immediate to medium term with the loss of substrate and its fauna.
2. Disturbance to the area during dredging activity: Release of sediments and potential loss of
the faunal composition underneath sediment material will undoubtedly occur.
3. Dredging will change in the flow patterns. The unexpected outcome may be erosion or
accretion of the island or coastal areas particularly on the north western side of the island.

In order to minimize the impact from sediment, dredging should be completed in shortest time
possible. Dredging ought to take place during low tides or slack tides to minimize the release of
sediment to the area.

942 IMPACTS TO CORAL REEF AND SEAGRASS

The coral reef flat and the adjacent seagrass bed to the project area will be exposed to direct removal
and sedimentation impact from the dredging activity. Dredging will result in the short-term
irreversible loss of the existing coral patches live colonies on the affected area. The potentially
negative impacts on the associated fish species are thought to be less severe given that that there are
adequate reef ecosystems on the island house reef to which they may retreat. Thus, the immediate
negative impact of dredging would be reversed over the long-term period.

Without turbidity barriers the currents and the wave action mostly generated by wind particularly
during the North East monsoon would promote rapid sediment transport of turbid waters away from
the immediate area and into the shore and spread in the shallow lagoon.

Use of dredged material for beach replenishment will also increase the impact of sedimentation and
mortality of creatures attached to the sea bottom at the immediate beach nourishment area as a direct
result of filling with dredged material. Mobile creatures live on the seagrass bed and reef flat will
move away from the disturbed area and retreat into elsewhere.
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9.4.3 Hydrodynamic regime

Development of the proposed artificial beach development project on the north eastern corner of GA
Villingili Island is likely to change the overall hydrodynamic regime within of the nearshore due to
creation of shore perpendicular structure and increase in water depth of the area. Further the structure
will block sediment movement in the nearshore area and therefore the beach on either side of the
structure may undergo severe erosion conditions may take a number of years to stabilize against the
prevailing conditions. Figure 17 shows the existing beach and anticipated change and shoreline after
the development.

st Ga. Villingili Artificial Beach Development Project (existing beach and Shoreline change)

Flgure 17 EX|st|ng shorelme and ant|C|pated change in shorelline after the development

Depending on the severity of sand accumulation and erosion eensidered may affect the beaches and
stability of protection structures. However, it is proposed to have in place a beach monitoring program
against the baseline set up for this study should an unforeseen changes occur to the beach especially
during unusual weather conditions.

944 IMPACTS TO COASTAL MORPHOLOGY AND AESTHETIC VALUE

The turbidity associated with the excavation will probably be restricted largely to the bottom, and the
immediate vicinity of the dredging area. A plume will still be visible around the dredging operation. It
is possible that the visual impact will be moderately severe and localised. The overall significance of
this impact will vary from person to person, but on a precautionary basis is regarded as being
moderate. Modifications to the lagoon will result in the lowering of the aesthetics of the island
compared to the baseline conditions.

945 NOISE, VIBRATIONS AND AIR POLLUTION

During the mobilisation of equipment and operation of heavy machinery for dredging and playground
levelling work, it is anticipated that significant noise will be generated. Minor ground vibration is
anticipated during movement of excavators and heavy vehicles. Furthermore, noise vibrations may
alter species behaviour. In addition, dust and emissions from vehicle and machinery exhausts will
degrade the air quality. However, these impacts will be short term and can be mitigated to avoid
nuisance to the locals in the island. With proper mitigation measures, it is unlikely that noise,
vibration and air pollution impacts will cause long term effects such as human health risks leading to
increased public and private health costs.
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9.4.6 Equipment & vehicle maintenance

Impacts: All sorts of motorized equipment, requiring fuel, lubrication and maintenance will be used
on the site. Many will be fitted with lead batteries. Therefore, the potential accidental spillage and
contamination of the soil and the sea by hydrocarbons as well as the careless disposal of batteries
exists during the construction period.

9.4.7 Solid waste management & disposal

Impacts associated with solid waste are the most important environmental impacts with greatest
concern during the operations phase of the artificial beach. Inadequate methods of solid waste
disposal during the operation phase of the artificial beach will generate a number of impacts on the
area. For instance, waste such as garbage, plastic bags, glass and plastic bottles, aluminum cans and
others discarded by the picnickers generate marine pollution in the surrounding area, which in turn
will have detrimental impacts on coral reefs as well as on reef fish populations. Also, such pollution
can be seen on various parts of the island as well as washed onto the beaches of the island if not
properly taken care of, thus, the beach will become aesthetically unattractive and unpleasant, which
can tremendously affect the prime use of the beach as a recreational area. However, proper garbage
management practices will be implemented at the site and permanent staff to look after the beach will
be kept in the area. Adequate number of dustbins will be placed in various parts therefore, issues
related to improper solid waste disposal will be avoided. It is anticipated that dedicated staff will be
engaged to collect and dispose of waste from the beach on daily basis to the waste management
dumpster in GA Villingili.

Mitigation Measures:

e Dedicated staff will be engaged to collect and dispose off waste from the beach to the waste
management dumpster in Villingili on a daily basis

e Awareness raising activities for the public and picnickers will be conducted on ways to
reduce and avoid solid waste

e Dustbins for collection of different types of waste will be placed on the beach.

e Metals, glassware, plastics, paper and organic waste like leaves and twigs will be separated
from other materials.

9.5 POTENTIAL POSTIVE IMPACTS

Potential positive impact of the project would be creation of short term employment opportunities for
the locals. The proposed development of an artificial beach, picnic and swimming area can be
considered as an important social infrastructure that will contribute to overall wellbeing and gross
happiness of GA Villingili population. Creation of the facilities and infrastructures will attribute to
create a healthy population physically fit to build the nation and the community. Villingili is
becoming congested with the urbanization and availability of facility for recreation and entertainment
facilities for the community living in the island can be considered as important as food and other basic
human needs.  Also the development will contribute to overall social cohesion of the island
community and create a solid social bonding between the island communities and families through
organization of picnics, BBQs and other social gatherings. Therefore, the proposed development
project in GA Villingili is important to create healthy community, physically and mentally fit
population for nation building, establish and maintain social cohesiveness of the island community.
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The facility is also expected to bring economic benefits for the island community through creation of
jobs and SME business opportunities to provide various services in the facility.

Some of the indirect benefits of the development are increase in revenues to private entrepreneurs,
and contributions to the development of service oriented facilities related to entertainment and
recreation. Therefore, the proposed project will create employment and open new market avenues and
opportunities particularly for the people living in GA Villingili Island and in general to the people.

9.6 NEGATIVE IMPACTS

1- Loss of benthic biota at the dredging area on the reef flat.

2- Short- medium term sedimentation and turbidity over seagrass and corals due to
suspension and dispersal of fine sediments.

3- Alteration of alongshore sediment movement pattern erosion/accretion of sand on either
side of the beach

4- Possible impacts on pelagic environment due to suspended sediments.

5- Impaired visual/seascape impacts from the presence of the dredging equipment.

6- Increased noise levels due to dredging and earthwork operations.

9.7 CUMMULATIVE IMPACTS

The area proposed for the development of artificial beach in GA Villingili has already gone under
heavy reclamation impact during the land reclamation period. Also coastal revetment construction
work along the eastern shoreline has already been carried out in the past. Historical shoreline of the
island has been extended over 500m off shore through lagoon filling and subsequent reclamation
work. The coral reef and lagoon environment on the eastern side of the islands does not seems to have
fully recovered or became equilibrium with the surroundings therefore the proposed development
would be an additional environmental impact for a smaller part of the reef flat that will further delay
the on-going recovery process of the marine and coastal environment. Therefore, impact of project
activities on the marine environment will be compounded and it may go beyond what has been
described in this report in this area on a collective basis.

9.8 IMPACT MITIGATION MEASURES

Table 9 below lists the potential impacts identified above in Section 9 and describes the corresponding
mitigation measures that should be put in place during implementation of the proposed development
of an artificial beach, picnic and swimming area project at GA Villingili. In summary the impact
mitigation measures proposed should entail:

1) Good dredging practice to minimise sediment suspension and dispersal at the dredging sites.

2) In order to minimize the impact from sediment, dredging should be completed in shortest time
possible. Dredging ought to take place during low tides or slack tides to minimize the release
of sediment to the area.

3) Coinciding the dredging activity for NE monsoon period to force the plume to move away
from the house reef by allowing the sedimentation to island shore.
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4)

5)

6)

7)

9.8.1

Environmental monitoring of the project to ensure use of turbidity barriers and turbidity level
do not exceed the standard levels.

The contractor shall be mandated that appropriate turbidity barriers be deployed at all times
during dredging. The type of barriers selected should take into consideration the shallowness
of the area and the prevailing wave and current conditions.

During the project activities and operational phases, all efforts should be made to prevent the
intentional or accidental spill of oil, waste oil and hazardous materials release into the
environment which could lead to further damage to the marine environment.

Contractor should take steps to ensure that there is no dumping of oily waste from dredging
vehicles or land-based activities related to the project. Careful consideration should be given
to the requirements for storage and appropriate disposal of waste oil.

Mitigation Cost Elements

The mitigation measures associated with significant costs, beyond those of dredge equipment rental
and deployment, and good dredging practice, is identified below in Table 9 along with the major cost
elements. Costs are based on the estimation of magnitude of the activity
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Phase

Construction phase

Table 9: Significant impacts, mitigation measures and associated costs

ACTIVITY IMPACTS IMPACT PREDICTION MITIGATION MESURES Mitigation
Magn | Revers = Duration cost Benefit Expertise Responsibil | Equipment
itude | ibility (MVR) ity / /technology
L Manpower | timing
2. Dredging . . . . . . . . . .
Sedimentation | M R M-L Dredging during low tides or Silt curtain | Reduce Environmen | Contractor Silt curtain
and . SR . . : .
on lagoon, reef slack tides to minimize the 10,000 sedimentati | tal installation
beach . .
- and seagrass release of sediment to the area | USD on protection NE
nourishm . -
ent Dredging during NE monsoon

Avoid operation of heavy
machinery out of construction
area or boundary

Use a silt screen
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Operational

Phase

Coastal
protection
work

Solid waste
management

Hydrodynamic
regime

Sediment
movement
pattern

Coastal
morphology
and aesthetics

Noise vibration
and air
pollution

Beach and
swim area
pollution

M

L

H

M-L

Long term monitoring during
construction an operation phase

Heavy machinery operated
only during mid to low tide

Avoid use of heavy machinery
during night hours

Dedicated staff will be engaged
to collect and dispose of waste

from the beach

Adequate number of dustbins

will be placed

Monitoring
cost
provided in
relevant
section

Plug into
existing
waste
collection
system
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Take
mitigation
actionina
timely
manner

Avoid
public
nuisance

Keep the
area clean

Environmen
tal
protection

Financial
savings

Environmen
tal
protection

Environmen
tal
protection

Environmen
talist

Contractor

Island
Council

Monitoring
equipment

Timing

Recruitment
3-4 staff



User impacts

Key
Magnitude
H=High
M=Medium
L=Low

Aesthetically
offensive and
unpleasant
odour

Reversibility
I=Reversible
R=Reversible

L

S Sign boards and awareness
raising activities for the public
and picnic goers

Duration

L= Long Term (Over 10 years)
M=Medium term (Over 5 years)
S=Short term (Below 5 years)

Staff salary

144,000
MVR/year

60



10 ALTERNATIVES
10.1 No DEVELOPMENT OPTION

It is believed that a number of environmental impacts will be generated from the proposed
development of artificial beach in GA Villingili. Although no impacts on the environment will be
associated if the proposed development does not go ahead, the development will bring overall
wellbeing and gross happiness to Villingili population as availability of a recreational and
entertainment facilities for the community living in the island can be considered as important.  Also
the development will contribute to overall social cohesion of the island community and create a solid
social bonding between the island communities and families through organization of picnics, BBQs
and other social gatherings. The project will increase the value of the land/project site, improve the
living environment and provide economic opportunities and contribute directly and indirectly to
health and wellbeing of the community. The facility is also expected to bring economic benefits for
the island community through creation of jobs and SME business opportunities to provide various
services in the facility

Given the range of benefits that the proposed development will bring the project has been considered
important and “No-Development” Option has been considered not favourable for the proposed
development and decided to go ahead with the proposed development.

Development can take place only within the limits of the environment and the society. Hence, the aim
is to ensure that all project activities are undertaken without any adverse long term irreversible
environmental damages that cannot be mitigated. Preferred alternatives discussed below has been
selected based on the above broad development concept.

10.2 ALTERNATIVE LOCATION

As mentioned in the report there has been debatable arguments within island population about the
locations of the proposed development. The people of the island are juggling with two main potential
locations:

a) The proposed location north eastern corner of GA Villingili island (Lovers point)

b) The southern end of the island currently used area for swimming and bathing
During the public consultation the consultant suggested a third location which also has a potential for
development of an artificial beach in GA Villingili. These locations are shown Figure 17. Main
arguments for and against the preference of locations during the stakeholder consultation is shown in
Table 10.
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Figure 18: Options for alternative locations

As requested by the public the consultant evaluated an alternative analysis for three potential locations
for the project based on environmental and socioeconomic criteria including:

Accessibility to the facility
Economic viability
Environmental justifiability
Future expansion

Social acceptability

Based on the above five criteria, alternative location to develop an artificial beach in GA Villingili
was weighed with scores given for each location from 1 to 5. The purpose of developing a scoring
system is weight the options to obtain a favourable alternatives location based on the criteria proposed
by considering alternatives in terms of accessibility, economic viability (cost of protection and
development), environmental justifiability, social acceptability and potential for future expansion and
development. The total for all factors gives an overall weight of the location. The highest total score
provides the most desirable and preferred alternatives and vice versa.

Table 10: Alternative location analysis

Criteria NE corner (L1) Southern end (L2) Extended beach (L3)

Accessibility Far from the inhabited | Far end of the island | Far from the existing
area (access is | not very easily | urbanised area
difficult) accessible  for  the | Almost mid-way in the

long distance to walk
particularly for elderly,
woman and kids

Isolation  from the
inhabited area gives
privacy for picnickers,

people living on the
northern part

Within the urbanized
area of the island

Easy access to the
public

planned development

Not very difficult to
access, reachable
distance for the elderly
woman and Kkids

Isolation from the
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family gatherings

urbanised area gives
privacy for picnickers,
family gatherings

Economic viability

Coastal protection cost
is relatively lower.

Potential for
development of related
facilities, restaurants,
shops etc.,

Coastal protection cost
is relatively higher

Potentially most
valuable land in the
island

Potential area  for

industrial development
in the island

Coastal protection
relatively low

Potential for
development of
supporting  facilities,
restaurants shops etc

Environmental
feasibility

Development may
trigger coastal erosion
and subsequently

beach maintenance
would be difficult
Exposed to ocean
swells

Potential feeding
ground for juvenile

sharks and rays

Flood prone area

No need to deepen the
area

Natural beach no need
to create a beach
Erosion prevalent
Close to Kooddoo
(aircraft noise, polluted
water from Kooddoo
fish processing plant)
Strong wave action
during SW monsoon

Development may
trigger beach erosion
on either side
Exposed to
swells

Short distance between
the beach end surf
breaking area

Potential feeding
ground for juvenile
sharks and rays

ocean

Social acceptability

At present no one
using the area for
bathing or swimming

Used by the younger

Already used by many
for swimming, and
recreation activities

Urbanized area, less
privacy, less potential

Not used by anyone for
swimming

Used by the younger
generation for picnic

generation for picnic | for picnics and family | and parties
and parties gatherings Not very isolated
Within the urbanized | therefore less potential

Due to isolation may | area of the island to promote socially
promote socially unacceptable
unacceptable behaviour
behaviour

Future expansion Considering the long | No  potential ~ for | Potential for growth

term development of
the island this location
is less congested , has
potential for growth of
related businesses and
services

growth without land

reclamation

and expansion

Land available for
development of related
businesses and services

Description of the environment of the two potential sites L2 and L3 are given below:
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10.2.1 Existing environment location 2 (southern end)

The southern end of GA Villingili is within the urbanised area of the island. Erosion is prevalent in
this area at the time of survey fairly wide 3-10m sandy beach was observed. This wide beach is
extremely dynamic evidence of coastal erosion was observed and fairly deep erosion scarps were
noted. The area is also exposed to fairly strong current from the channel between Kooddoo and
Villingili (Figure 19- Figure 22).

As per the locals storm surges (Udha) mostly attacks from the south western side of the island from
this area.

There is a fairly wide (200m) and deep lagoon in this area. Average depth of the lagoon at low tide is
about 1-1.5m. Therefore fairly strong and breakwater is needed to create safe swimming area. The
protection should also be designed to address Udha and coastal erosion problem prevalent in this area.

Benthic cover of the lagoon consists of patchy seagrass beds alternated by sandy areas. This area is
currently used by the locals for swimming.

= 2 LY e

of the island used by the public for swimming and recreation

the southern end
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Figure 20: Severe erosion on southern end
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10.2.2 Existing environment Location L3 (Extended beach eastern side)

This area is located on the east coast 500m south of the locations one. The revetment, beach and
vegetation in the area is very similar to location one. However, the distance between the reef and
beach is shorter (Approximately 90m) than the reef-beach distance in location one. The seagrass bed
on the reef flat is patchier in this area and alternated by sandy areas.
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10.2.3 Assessment of the weights of options for alternative locations

The following Table 11 shows the weighted scores of the alternative location analysis exercised for
the proposed artificial beach development project in GA Villingili island.
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Table 11: Weighted scores of alternative location analysis

Criteria L1 (NE corner) | L2 (southernend) [ L3 (extended beach)
Accessibility to the facility 3 2 4

Economic viability 4 1 4

Environmental justifiability 4 2 4

Future expansion 5 4 5

Social acceptability 4 3 5

Total 20 12 22

Based on the option analysis the location (L3) at the extended beach area scored the highest followed
by location (L2) north eastern corner of the island. The alternatives location is preferred because the
location is not too far from the present existing urban area and also centrally located within the
planned development of the island. Also the area is not very isolated hence the negative social impact
of isolation can be minimised.

10.2.4 Preferred Alternative

The preferred alternative location for development of artificial beach in GA Villingili is location 3,
which is 500 hundred meters south of the NE corner, on the eastern side of the islands.

10.2.5 Mitigation measures for the preferred alternative

The mitigation measure for this location would be same as the mitigation measure for the NE corner
of the island. However, the breakwater should be stronger and should not be perpendicular to the
coast as in the proposed design. Suggested design is shown in Figure 25.
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Potential alterntaive design

Legend

&+ Breakwater
' @ Untitied Polygon
(7 disposal of dredged material

700 m

Figure 25: Potential alternative concept design for location (L3)
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11 MONITORING

Environmental monitoring is essential to ensure that post-construction and operational impacts are
known and eliminated in a timely manner. Dealing with impacts earlier would save money and also
help planning and operationalize the process.

The parameters that are most relevant for monitoring the impacts that may arise from the proposed
project are included in the monitoring plan. These include sea water (turbidity, sulphate, phosphates,
nitrates, faecal coliform and BOD), sediment deposition. Monitoring the shoreline changes that may
occur due to the medium to long-term impacts from the changes in coastal processes.

Table 12: Shoreline, Beach Profiles and Coastal Process monitoring schedule

Parameter Indicators Baseline / | Method / | Frequency Estimated
Reference Values Technique cost in
usD
Shorelines Beach Baseline to be re- Differential Bi-annually 100/ trip
(high / low | morphology | established GPS in the first two
tides) immediately after year and
construction is yearly
complete thereafter
Beach profiles | Coastal Requires to re- Beach profile | Bi-annually 100 / trip
changes establish the surveys in the first two
baseline following year and
the construction yearly
thereafter
Currents Nearshore Baseline to be Drogue Bi-annually 100/trip
currents collected survey in the first two
immediately year and
constructions are yearly
over, especially on thereafter
western side

Table 13: Coral reef monitoring schedule

Parameter / Method Frequency of | Purpose Estimated

Monitoring cost (USD)
Benthic cover by major life | Annually Indicative of the changes in the live coral | 150/trip
forms (live, dead, rock cover
rubble, seagrass and sand)
Fish population / visual Annually To assess broad scale change in the
census ecological status of the coral reefs

(increase / decrease of herbivores, etc)
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Table 14: Sea water quality monitoring schedule

Type Parameters Locations Frequency Estimate
d cost
(USD)

In situ Dissolved oxygen All locations marked | Bi-annually 400/ set

monitoring / Turbidity (NTU) of tests

sampling and Nitrates

testing from a Sulphates

laboratory COD

TDS

11.1 MONITORING COSTS

It is understood that costs of monitoring be borne by the proponent.
mitigation measures would be accommodated in the contract costs. A commitment letter confirming

compliance on mitigation measures is given in Annex 4.

11.2 MONITORING REPORT

A detailed environmental monitoring report is required to be compiled and submitted to the
Environment Protection Agency annually, based on the data collected for monitoring the parameters

included in the monitoring programme given in this report.

The report will include details of the site, strategy of data collection and analysis, quality control
measures, sampling frequency and monitoring analysis and details of methodologies and protocols

followed.
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12 CONCLUSIONS

The environmental impact assessment study for proposed development of artificial beach in GA
Villingili shows there are two main activities that would cause significant negative environmental
impacts. Those, in order of significance, are:

1. Lagoon dredging, beach nourishment and coastal structures.
2. Impacts of solid waste during the operational phase

Of these a long term impact would be from lagoon dredging and beach nourishment activity to create
a beach and deepen the swimming area. Potential erosion/accretion and adjustment of the existing
beach to create a new equilibrium with the surrounding environmental conditions are likely to extend
to medium to long term. These impacts would be cumulative occurring over long period of time and
so can be managed through proper monitoring and addressing them in a timely manner. Based on the
scale of dredging and beach nourishment work projects that is taking place in Maldives, impacts
associated with the proposed dredging activity is insignificant.

Inadequate methods of solid waste disposal during the operation phase of the artificial beach will
generate marine pollution in the surrounding area, which in turn will have detrimental impacts on
coral reefs as well as on reef fish populations. Thus, the beach will become aesthetically unattractive
and unpleasant, which can tremendously affect the prime use of the beach as a recreational area.
These impacts could be managed through adoption of proper garbage management practices such as a
permanent staff to look after the beach and placement of adequate number of dustbins and other
relevant management measures. However, the positive socio economic impacts from the proposed
development outweigh the temporary negative impacts of lagoon dredging.

The study has evaluated alternative locations for the project and found that the extended beach, five
hundred meters south of the proposed area would be a more preferable option for the proposed
artificial beach development in GA Villingili Island. Based on the similar project activities elsewhere
in the Maldives the report found, that the lagoon will recover from the impacts of dredging,
reclamation and coastal modifications and will re-establish a new ecological balance soon. Even
though there is no very significant impact from this project after the report has come-up with an
extensive monitoring programme that will keep on monitoring coastal and marine environmental
changes associated with dredging and make necessary adjustment based on the findings of various
measured environmental parameters suggested in the monitoring plan.

Therefore, on the basis of this environmental impact assessment study and the impact mitigation
measures proposed in the report will be duly implemented and recommendations are given due
consideration, it is concluded that the benefits of development of artificial beach and swimming area
in the selected location in this study in GA Villingili will substantially outweigh its imposition on the
environment.
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Annex -1 EIA Terms of Reference (ToR)
Approved by EPA
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Environmental Protection Agency EPA

203-EIARES/407/2016/6

Terms of Reference for Environmental
Impact Assessment for Development of an artificial beach
at, Ga Villingili North Huvadhu Atoll

The following is the Terms of Reference (ToR) following the scoping meeting held on 14™ August 2016, for
undertaking the EIA of the proposed artificial beach developmentat Ga Villingili, North Huvadhu Atoll. The
proponent of this project is Gaafu Alifu Vilingili Council.

While every attempt has been made to ensure that this TOR addresses all of the major issues associated with
development proposal, they are not necessarily exhaustive. They should not be interpreted as excluding from
consideration matters deemed to be significant but not incorporated in them, or matters currently unforeseen,
that emerge as important or significant from environmental studies, or otherwise, during the course of
preparation of the EIA report.

1. Introduction to the project-Describe the purposed artificial beach development project and, if
applicable, the background of the project and the tasks already completed. Clearly identify the rationale and
objectives to enable the formulation of alternatives. Define the arrangements required for the environmental
assessment and how coordination between other consultants, project engineers, contractors and government
institutions will be carried out.

2. Study area - Submit a minimumA3 size scaled plan with indications of the proposed infrastructure.
Specify the agreed boundaries of the study area for the environmental impact assessment highlighting the
proposed development location, size and important elements of the proposed water supply system. The study
area should include adjacent or remote areas, such as relevant developments and nearby environmentally
sensitive sites ( e.g. coral reef, sea grass, marine protected areas, special birds site, sensitive species nursery and
feeding grounds).Relevant developments in the areas must also be addressed including residential areas, all
economic ventures and cultural sites.

3- Scope of work- Identify and number tasks of the project including site preparation, construction
and decommissioning phases. The following tasks shall be completed:

Task 1. Description of the proposed project — Provide a full description and justification of the relevant parts
of the project, using maps at appropriate scales where necessary. The following should be provided (all
inputs and outputs related to the proposed activities shall be justified):

The main activities of the proposed development are:

e Dredging of 3895sqm swimming area

e Creation of (1708 sgm) beach area by using dredged material ;

e Coastal protection: construction of 180m long 1-1.5m wide seawall using sand and cement bags to
protect the area;

e Development of changing rooms, bathrooms, toilets, and restaurants etc

e Measures to protect environmental values during construction and operation phase;

e Project management (include scheduling and duration of the project and life span of facilities;
communication of construction details, progress, target dates, construction/operation/closure of labour
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camps, access to site, safety, equipment and material storage, fuel management and emergency plan in
case of spills)

Jetties, and lagoon area:

Justification for the selection of these locations;
Labour requirements and (local) labour availability;
Housing of temporary labour, and

Emergency plan in case of spills (diesel, grease, oil)

The EIA report should investigate possibilities for alternatives:
e  Operation and positioning options;
o Alternative locations: have these been considered and if so, give arguments why these alternatives have
not been selected, and

Power water, and sewerage :
e Sources of power and water for the facility ;
o Detail solid waste disposal mechanisms, equipment used and periodicity (how often?).

Waste management:
e  Materials to be collected and management, waste reduction and recycling;
e Transportation mechanisms and costs;
e Recycling ventures and awareness activities within the community.

Coastal protection works and beach nourishment activities:
e  Protection structure size, location, number and type, including oceanographic justification and map;
Construction materials and function;
Beach nourishment
Longevity of protection structures;

Task 2.Description of the environment — Assemble, evaluate and present the environmental baseline
study/data regarding the study area and timing of the project(e.g. monsoon season). Identify baseline data gaps
and identify studies and the level of detail to be carried out by consultant. Consideration of likely monitoring
requirements should be borne in mind during survey planning, so that data collected is suitable for use as a
baseline. As such all baseline data must be presented in such a way that they will be usefully applied to future
monitoring. The report should outline detailed methodology of data collection utilized.

The baseline data will be collected before construction and from at least two benchmarks. All survey
locations shall be referenced with Geographic Positioning System (GPS) including water sampling points, reef
transects for posterior data comparison. Information should be divided into the categories shown below:

Climate
e  Temperature, rainfall, wind, waves, evaporation rates (including extreme conditions)
e Risk of hurricanes and storm surges;
Geology and geomorphology
e  Offshore/coastal geology and geomorphology (use maps);
e  Bathymetry (bottom morphology) (use maps);
e (Seasonal) patterns of coastal erosion and accretion (see appendix for monitoring details), and
e Characteristics of seabed sediments to assess direct habitat destruction and turbidity impacts during g;y,&
construction; QA
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Hydrography/hydrodynamics (use maps)
e Tidal ranges and tidal currents;
e Wave climate and wave induced currents;
e Wind induced (seasonal) currents;
e Sea water quality measuring these parameters: temperature, pH, salinity, turbidity, phosphate, nitrate,
ammonia, sulphate, total coliforms and faecal coliforms and BOD.

Ecology

o Identify marine protected areas (MPAS) and sensitive sites such as breeding or nursery grounds for
protected or endangered species (e.g. coral reefs, spawning fish sites, nurseries for crustaceans or
specific sites for marine mammals, sharks and turtles). Include description of commercial species,
species with potential to become nuisances or vector.

e Benthic and fish community monitoring around the island (see appendix for monitoring guidelines);

e Landscape integrity, and

e Include ground water monitoring (See appendix for parameter healthy ranges);

Socio-economic environment
o Demography: total population, sex ratio, density, growth and pressure on land and marine resources;
e Income situation and distribution
e Economic activities of both men and women (e.g. fisheries, home gardening, fish processing,
employment in industry, government);
Seasonal changes in activities;
Land use planning, natural resource use and zoning of activities at sea;
Accessibility and (public) transport to other island;
Services quality and accessibility (water supply, waste/water disposal, energy supply, social services
like health and education);
Community needs;
Sites with historical or cultural interest or sacred places (mosques, graveyard).

Task 3. Legislative and regulatory considerations — ldentify the pertinent legislation, regulations and
standards, and environmental policies that are relevant and applicable to the proposed project, and identify
the appropriate authority jurisdictions that will specifically apply to the project. Include permits and
approvals in the EIA document.:

Task 4. Potential impacts (environmental and socio-cultural) of proposed project, incl. all stages — The
EIA report should identify all the impacts, direct and indirect, during and after construction, and evaluate
the magnitude and significance of each. Particular attention shall be given to impacts associated with the
following:

Impacts on the natural environment

e Impacts on marine habitats including damages to coral reefs and sea grass communities, fish stocks,
protected areas and protected species;

e Changes in erosion/sedimentation patterns, which may impact shore zone configuration/coastal
morphology;

e Temporary sediment dispersal in water column (turbidity at the dredging site, beach nourishment areas
and related to shore protection activities), possibly resulting in changes in visibility, smothering of
coral reefs and benthic communities and affecting fish and shellfish etc.;

e Impacts on landscape integrity/scenery.
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Impacts on the socio-economic environment
e Impacts on employment and income, potential for local people to have (temporary or long term) job
opportunities (and what kind) in the execution of the works;
e Disturbance to local natural resource users such as fishing areas, other tourism ventures;
e Impacts to nearby industrial establishments;
e Impact equity (economic activities, employment, income);

Construction related hazards and risks
o Pollution of the natural environment (e.g. oil spills, discharge of untreated waste water and solid waste,
including construction waste);
e Risk of accidents and pollution on workers and local population.

The methods used to identify the significance of the impacts shall be outlined. One or more of the following
methods must be utilized in determining impacts; checklists, matrices, overlays, networks, expert systems and
professional judgment. Justification must be provided to the selected methodologies. The report should outline
the uncertainties in impact prediction and also outline all positive and negative/short and long-term impacts.
Identify impacts that are cumulative and unavoidable.

Task 5. Alternatives to proposed project — Describe alternatives including the “no action option ’should be
presented. Determine the best practical environmental options. Alternatives examined for the proposed
project that would achieve the same objective including the “no action alternative”. The report should
highlight alternative locations and how the proposed location was determined. All alternatives must be
compared according to international standards and commonly accepted standards as much as possible. The
comparison should yield the preferred alternative for implementation. Mitigation options should be
specified for each component of the proposed project.

Task 6.Mitigation and management of negative impacts — Identify possible measures to prevent or reduce
significant negative impacts to acceptable levels. These will include both environmental and socio-
economic mitigation measures. Mitigation measures to avoid or compensate habitat destruction, e.g.
temporal sediment control structures, coastal protection structures to reduce erosion. Measures for both
construction and operation phase shall be identified. Cost the mitigation measures, equipment and
resources required to implement those measures. The confirmation of commitment of the developer to
implement the proposed mitigation measures shall also be included. In cases where impacts are
unavoidable arrangements to compensate for the environmental effect shall be given.

Task 7. Development of monitoring plan— Identify the critical issues requiring monitoring to ensure
compliance to mitigation measures and present impact management and monitoring plan for coastal
modification, beach morphology, sediment movement around the island. Ecological monitoring will be
submitted to the EPA to evaluate the damages during construction, after project completion and every three
months thereafter, up to one year and then on a yearly basis for five years after. The baseline study
described in task 2 of section 2 of this document is required for data comparison. Detail of the monitoring
program including the physical and biological parameters for monitoring, cost commitment from
responsible person to conduct monitoring in the form of a commitment letter, detailed reporting
scheduling, costs and methods of undertaking the monitoring program must be provided.

o  Water quality, especially turbidity;

e Erosion and accretion changes;

e Temporal sedimentation rates on nearby coral reefs, benthic system and seagrass beds;

e Condition of the sensitive ecosystems and marine resources;

e Environmentally sound removal of dredging and other equipment including construction materials, and

o Employment of available local labour force.
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Task 8. Stakeholder consultation, Inter-Agency coordination and public/NGO patrticipation) — Identify
appropriate mechanisms for providing information on the development proposal and its progress to all
stakeholders, government authorities such as Ministry Environment and Energy, ministry of Housing and
Infrastructure, government agencies, engineers/designers, development managers and members of the
general public. The EIA report should include a list of people/groups consulted, their contact details
and summary of the major outcomes.

Presentation- The environmental impact assessment report, to be presented in digital format, will be concise
and focus on significant environmental issues. It will contain the findings, conclusions and recommended
actions supported by summaries of the data collected and citations f or any references used in interpreting those
data. The environmental assessment report will be organized according to, but not necessarily limited by, the
outline given in the Environmental Impact Assessment Regulations, 2012 and subsequent amendments.

Timeframe for submitting the EIA report — The developer must submit the completed EIA report within 8
months from the date of this Term of Reference.

And g A4

16™ August 2016
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Annex-2 Annex 2: Concept Approval from the Ministry of Housing and Infra structure
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PROPOSED BOAT

SCALE 1: 5,000
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RECLAMATION AREA: 413,250 sq.m
41.32 ha

GA. VILINGILI



e R Y N ARl g e

LN T
- - o & 4’/

e 121920 (400407 e

-
o
&
o
o
B
Q@

AN

8 5 |

AN RS CEtiLL S L Ra SR ae e LeRananmRRRaEaLL I
petles tansiatizansisnenste T

o T TIICCTT
815 L8 0. 8 L0 58 5 B 8 B3 84 SOMA 14 A 48 RO L8 AN RA RS RARS L8 R RYS 1812 ki

5]

e
6 Jown Han
7.17.2  Atol Hogpita)
& Friday yosque
9.1.92 Neighbornoes Mosque:
10 Gank of Matdives
17 Medta Centre
12 Cystoms
13 Famty & Crsdien Sewce Cerwe
4 Pofice Suen
5 Womerls Capy, *
16 Youtl & Spans Cenlre
17 Feny Yominal
18 Sheters tor 1R =]
| T Qifie 7 e Stactum [}

—_—

—_—
MINISTRY OF HOUSING AND INFRASTRUCTURE

LANDUSE PLAN
GA. VILINGILI

PUEE

STINY SHE MEIn2L stice s HIGHENC 4P AR INENTS FOR 5o,
9 Conws Housn
230-213 0N Sterage
2 Cemeten,

(22 poorosen commtngiu 2one B GPEnGRLEN UT<ER AREAS
SUS13 Heidatorhon sregs = i
{73 eroroseo sures FORHOUSING Ntrs

O RSt Phyaknr, 7
1 g RO 300 ottt Cone, gy ur, o

SCALE 15,000

2 7] oreposia sesimennar zone S8 23 Rusaurans &
b A TI I oy
0 {2 #Rorosen wsnrunianar A COMMUMTY $ac e g Cerlre It ,H ——
T Euisiny Wl ragemend iy 9 33 Istanc Ceun $49-542 peust Suco 72 uiingie Ughwhcuse s =
o be telocatea io ) 3¢ HIGN L avel Counts 5430 Storag (fenaka) 73 Uiban Green Spave
27 Pumb Stason 351-352 pioSthoo 544 04 St0ag8 (aers) (Park 8 Jogging Tracks)
COMMERCIAL USES 38 Primary serool 55 Local Market
28 Fish Market 37 Schaoy fce Plant 0 ARTIFICIAL BEACH
2 Cate 38 CoNage Campus 7 Kulee 8in T
30 570 Trage Cenve 39 Grand Masque PROPOSED LFSiNTY & MUNICIPAL zoE 18 Agricuund tepse tand
0.1-40.4 Noighbo 11050 Mosque Power pouse A
CONSERVED WARSHY aREAS iofee) S9 Desalivatior: plant B ewvmommenTaL PROTECrION Z0ME teve)
321 Kaaaao ity Culturale Hetiiage Coppe 61 Cenere-y

43 Cost Guard/noF

1 Uiy Fudt Siorage
44 Firg Stavon

322 Hal phandu
62 w/asie Management Centar

D onurmousraat zone
g Lightindusirle
b o8 LM TYPE ROAD WIERARCHY

EXISTING SPORTS 3 RECRE ATIOW 45 atoll Commiee 78 PSM Didliat TV transrabning grssion 75 Boat repalr & Siipway 13m ROAD f
46 Disasres ansgemont cerve 79 MROC plor [ roumisyReLareD 1en &0 |
E)STIHG HARBOUR, gAgty 41 Thears peemcral ¢ gnye ) o0k te £ apchranon zanr 1 Towlsm Qevetonmery o 204y
Pl 3 Koot s B wrec use zome :

]
L ARL L] o e D DS TR ACC s |

< . < - =
TS Mt G o v s o e 55 Idaot Sparrs S g
66:1-86.2 S901s Facwiias/Gymes () seserveo For FutuRE use

PROPOSED ARTIFICIAL BEACH

O7E 20 JNE ST

il




Annex 3: Minutes of Villingili Council illeeting to select the location of the artificial beach

3 . 7 |
ﬂ/ﬁ../

22 3= |2€r 2, 2
' Secretariat of the Villingili Council 23722 ;"fa‘P preasss
L &4 o o3,
North Huvadhu Atoll ~ra Ay
G e . A ‘,-9' g <|
A. Vilingili, Republic of Maldives AKX ) 27 Chd
209 /’ e Drr S 0 S > I EEE] FY P War
2a0 07 sx2a »> 2016 ssr—rai 2ISPI SOASA SAASP S
P4 .l i
Or Or © - % or i 1
AL ALY f ;J’J’ J"ﬁ —rF ’l |
R [
10:10 - 1215 / 2016 223/ 16 '
© 35,0 » ¢ $r02¢€r 3 $rrd> d2ror O0C I X X4 -
SHAVAEPIRL D PO AYPSlS S SIS /-v,p;-.u Vet S A > |
o L4 -
23 > L & o 2r00 ¢ ¢ PO 2 L ENA X 00~ 0 o 23 X 4.4 i
St AP Pt ACGI—IS  PAY PAS PSS SIPES st B IDY I PIOSEA S EFA ‘T ].J.
- - - - - - - P
o >0 0LX 2,0, 32F.-0 » O >3 & c $ro2mo i
SRS ALS S F SIS D s @ APV P
- - -
L X4 o [-N-X-13 2, OCrIIPr G - s 2c cO2r0cC o dxec ¢ LI2er 2 e rd - B ‘ £ &
FIL R LRP SAFOAVEIES ASFS SFACSS FRISP ASirs 5 2311 >pa S
- - -~ !
L - © 2> 4 /0/0) e 2r 0¥V, aca/(’ 02 O 2D < - &
SN /V,ﬁ.::/!ﬁ ASSSAS S Vg0 u Pty P PAr :;vef;/v D > AN
A P

€ /7€ o>% o
'IAJ)P"j v) FSppAN

-

@333 ¢ $ -, $03--> 03, Ve 00, O0Xc o 33 3 .
P .t)ovaz f.ﬁ.ﬂ)f}fﬁ 2572E SASSASSTs TSI it B UY PN WIINA SKP 1.2
td -
|
|
o >0 CPECX DrO0s 230,00 - o Ix Q IPxL C $ e I’*‘{ S
SIS AL LJSISAVAII D SRS SRS e A2ES Afe A3 Vs Sh. Al I
- * / |
£ 2 2, 97,3322, ~ ”~ 2 C cC 2,00 O I € L E X TS Ze - Ed | € e
s ow v.n/ CrRACESR 5 A5a5 SRAESS AAESS Arssrs pa .4.:1 2 S2a o
- - - i
- > 0¢ 0 > < L4 2 LEC O D 2 o 23 S O & ”~ 32X L €00 x o 2>
PLIF 2 PIAYNS S PSSV /f; /"4‘:},'4 /ﬂ'ef),u ﬁ.ﬁ'v AJJ"V/’ SPIAYS P KA
- PO - - J
cecrco o . ©0>% o t0>-0¢c 0,7 O0¢ O0- .2 O0cCO0XID. s [ 2 2>
CPAF It SV S JPANN SIS DPID /24,1}': /v!.-‘v NS VS O s :—»—u-w Jr . 1
L4 s
©>2>2%,r0 » ¢ PrOI2er>™ vrr> 03, ¢ e >
TSI D PO AVPIS Sl SSIS STV S3A S » 2
” P4 H
dosko oc 2, Prr> o . . rOs ¢.,/i P
a1 I 1 -fJef 9954 ;fu.wav S FNK/GAV/MISC/16/01 : <2 % 3 vy
i
020 0¢€X 2,0+ 25 S, © Ixet e
S ISSALRS LY SINY P Bl L L d
o - o>, oo >r0-323%,0 - s2¢ co02-0¢ o0 3xce £32¢r3 #c ; ®oce
P—ALK ISP Pr—P SJIPAVESINS D NPT SINRDDI s O A)}-//v LA AJZJ f LS A
s s ’d P - |
CCrvxXO ¥ - 024 o 1] 8,22
CBAS WIS D S P OPAA S P
L4 s - i
022,00 ~» ¢ $r02¢r> ®rr3 03,0¢,s 0 _» . [N
S IOL D PO AV ST SIS SVLPLPN S SADA :3 L ME
b d ”
Cér s R o ” -~ o2, P L&l -~ oL 2er e Ccoc¢ o & > 49 ” L -
PAFISAFI VS OB 2 S AIGOI—T I 1O PSIAJ P, APIISS AN S5 AN T t e -4
L td - -~ < ' e d e I
0220 ® 2,0,32%0,0 - ¢ Pro O #..r> 93, 3 #foce
SO SNSRI D PIAVLPPSAYS SSS S J'vfe»’l' 4 o -1l
- L4
s 20, OXI /s O 27 O L - < s
-

€3¢ o co¢c o0¢ > } oce
R e L I An 4 ﬁ} o

e R - <o LT ” $0cc
Eiamd s J’J‘/ﬂ ;"} 201..6 B ol 2 :5 #e~ rovgA
- |4




Annex 4: Commitment letter from the proponent
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Number: 407/438/2016/17

Mr. Thoriq Ibrahim

The Minister

Ministry of Environment and Energy
Ameenee Magu, Maafannu,
Malé-20392 , Republic of Maldives
06 November 2016

Dear Mr. Ibrahim,

Re: EIA - ENVIRONMENTAL IMPACT ASSESSMENT FOR THE PROPOSED
ARTIFICIAL BEACH IN GA VILLINGILI, NORTH HUVADHU ATOLY,

As the proponent responsible for environmental compliance fei the above
project, [ hereby give our financial commitment to implement the monitoring plan, undertake
the mitigation measures recommended and to comply with the issues identified in the
Environmental Impact Assessment Report submitted to your agency.

Yours sincerely,
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Anr(ex é: Letter from GA. Atoll Council indicating that they have received the E)A report
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Phone: +960 6820028 :A5 Fax: +960 6820002 22/ E-mail: info@gaafalifgov-mv ;{n;:r



-

Male' Water & Sewerage Company Pvt Ltd

Water Quality Assurance Laboratory

FEN Building Sth Roor, Machangoalhi, Ameenesmagu, Male’, Maldives
Tel: +9603323209, Fax: +9603324306, Email: wgaimwsc.com.mv

Annex 5: Water test laboratory results

Customer informations :

Mr. Mahmood Riyaz

WATER QUALITY TEST REPORT

Test Report No: 301226/2016/06

H. Hithifaiy,

Hithah Finivaa magu,

Male’

Rep.of Maidives
Sample Description / Location™ GA. Villingili NE end
Sample Type™ Sea water
iSampled Date™ 10/10/2016
Sample Received Date 13/10/2016 TEST METHOD
Test Requisition Form No. 900166732
Sample No. 827611
Date of Analysis 13/10/2016 -16/10/2016 %
PARAMETER ANALYSIS RESULT :
Physical Appearance Clear with particles Visual __ o
pH 8.19 Mgthod 4500-H+ B. (adapted from Standard methods for the examintation of water and waste water, 22nd edition) |
Hardness, Calcium 1470 RACHIMEtHoABEL ..
Salinity 35.14 Method 2520 8. (adapted from Standard methods for the examintation of water and waste water, 21st edition) j
Temperature 19.8 Electrometry A:'
Total Dissolved Solids 26700 e -
Total Suspended Solids 17 Method 8006 (Adapted from HACH DRSOO00 Spectrophotometer procedure Manuat) ﬂ
Turbidity 0.894 HACH Nephelometric Method (adapted from HACH 2100N Turbidimeter User Manual) .

Keys:

%e: Parts Per Thousand, °C: Degree Celcius, mg/L: Milligram Per Liter, NTU: Nephelometric Turbidity Unit

LoQ: Limit of Quantification

Notes:

Checked by:

-
s

Afnan Farooq
Laboratory Executive

Approved by:

Mohamed Eyman
Senior Technical Officer

Sampling Authority: Sampling was not done by MWSC Laboratory

This report shall not be reproduced except in full, without written approval of MWSC

This test report is ONLY FOR THE SAMPLES TESTED.

~ Information Supplied by the customer

‘***tt******#tt‘i**i*END OF THE REPORT##**#t*#ttt##tt#t#t..



Annex 7: Public consultation attendees list !
A

Konb Jluvaltu 180 VBjonks (¥6ec ? >
o

LA porce Har "
- - T ol - .
5 - 4
er = = - .
; 1 e R -
T b s e
LA Y S s S
HREe
— i
ST
|
3 |
ey
. s s
S ) —ra
e = w par ® 2L
A - L e
oty ¥ ol ! b pe d .
r R ' Sl g8 e
% - Frpbitd Reclia
T = z
A .-_..-.-" ] pe She— Fee JFAL,
- Ay
. | o g e b - e
i . LR PR S L 4
ko :

ol
Qees 3225 Ky 25

1
i
i
a i oL S Iy
- o ' Fr=r
P 2 Lt - - ¥ as =
i gl g R
", 2o A terl
p——r 2P A, By sra




Annex 8: Dredging application f?r’ (../

Ministry of Environment and Energy Environmental Protection Agency
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FINALISED

LEGEND

[  ExisTiNG RESIDENtAL AREA

Ej INSTITUTIONAL & COMMUNITY FACILITIES
Atol Office

island Ciice

Island Court

Atoll Education: Centre
Atholhuge

Town Hall

7.17.2  Atoll Hospital

8 Friday Mosque

9.1.9.2 Neighborhood Mosque

10 Bank of Maldives

11 Media Centre

12 Custom:

13 Femily & Children Service Centre
14 Police Stafion

15 Women's Centre

16 Youth & Sports Centre

17 Fery Terminal
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B

oo &

LANDUSE PLAN
GA. VILINGILI

UTILITY AND MUNICIPAL SERVICES -

20 Power House

<1.* 213 Ol Storage

22 Cemetury

23 Dhirzagu Site

24 Watanwa Site

25 Desalination Plant

26 E:isting Waste management Units
(to be n'enated to 62)

27 Pump Station

COMMERCIAL USES

28 Fish Market

20 Cafe'

30 STO Trade Centre

CONSERVED MARSHY AREAS
32.1 Koaraadaa (Kulhi)
322 Hai Dhandu

HIG'4.END AT ARTMENTS FOR CALE.
PROF\YSED SITES FOR HCA SING UNITS
PROPOSED REC:NENTIAL ZONE

PROPOSED INSTITUTIONAL & COMM:.i « A
33 Isla'd Gourl

34 Hign Level Courts

35.1-352 Pre-School

2% Primary School

37 Secondary School

8 Coltage Campus

49 Grand Mosque

40.1-104 Neighborhood M sque
41 Fostoffice

42 Cultural/ Heritage Centra

43 Cost Guard/MNDF

44 Fire Stavon

45 Atoil Committee

46 Disaster Management Centre
47 Fishermen's Memorial Cantre
48 Office Complex

v I s I |
— Sl |
:

PROPOSED COMMEZCIAL ZONE
51.1-51.3 N¢.ghborhood shops /
cafe' / restaurant/ baker,

B OPENIGREE. 3l rkR AREAS
B Par:ag Areas
EA Mar hyareas

514 Phar.macy and other Commerclgiuse 68 Flowt “antrolarea

515 Cafe/Restovrant 69 Tsunami Monumant
52.1-526 Mixeu commerciat area 70 Villingll Gate

33 Shopping Centre 71 Villingii Tov.
54.1.542 Petrol Shed 72 Viliingil Liithouse
54.3 Oll Storage (fenaka) 73 Urban Ceen Spave
54.4 Ol Storage (others) (Perk & Jogging Tracks)
55 Locat Merket

56 Ice Plant S8 AGRICULTURA. "AND

S; Kulea 8in

76 Agriculturalleass *ana
PROPGSED UTILITY & MUNICIPAL ZCNE
58 Powerhouse

59 [liesalination plant

60 Cemetery

61 Utiity Fuel Storage

62 Waste Management Cenire
SPORTS & RECREATION ZONE

63 Footballstadium
64.1-64.2 Safe play areas

ENVIRONMENTAL #ROTECTION ZONE (EPZ)

LIGHT INDUS TRIAL ZONE
74 Light Industies
75 Boat repalr & Si'pway

TOURISM RELATED
761.762 Tourlam Development
I wixeo use zone

LANDUSE PLAN '
GA. VILINGILI

SCALE 1: 5,000

Pl

LINE TYPE ROAD HIERARCHY
e 15m ROAD

= == == 12m ROAD

10m ROAD

7.5m ROAD

(T PEDESTRIAN ACCESS

i 67 Mixed use / Cammxty ceno
18 Shotoior 0P EXSTING SPORIS  RECREATION 1, S \ 503" Spons FachasGanes
19 Offica of the Stadium EXISTING HARBOUR BASIN 50.1-50.3 Reserved for future Institutionat uses A= [ ReserveD FoR FUTURE UsE
i‘ ENVIRONMENT Ll FROVECT LKA B HAA

MINISTRY OF HOUSING AND

AMEENET NAGU, MALE' 20062, ?

FAX 3000907, ENNL

PROPOSED LAND USE PLAN

GA. VILLINGILI LAND USE PLAN

CHECHED BY. 25

DIATE: 34 Mar 2014
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