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3 Non-Technical Summary

This report is based on the proposed 13 storey building construction at the residence, M. Dhimyaath in the capital
city, Male’. The project is being developed and constructed by Dr. Mohamed Muizzu. He will be undertaking the
construction works and project management including overseeing the EIA process.

An Environmental Impact Assessment was necessary for the works outlined in this report as they fall under
‘Jadhuvalu R’ of the Environmental Impact Assessment Regulations 2012 of the Maldives. In addition to meeting
the regulatory requirements, the report would further assist the proponent and important stakeholders to make
decisions based on favorable environmental conditions with the main focus on sustainability. The project also
adheres to several other rules and regulations in the Maldives and has obtained permit from the Ministry of
Housing and Infrastructure to proceed.

The area the project is proposed to be undertaken is a moderately built area in the heart of Male’, more towards
the south western side. There is no natural terrestrial environment at site. The existing environment therefore was
focused on the regional climate of Male’, and the traffic distribution, and noise pollution in the area. As could be
seen from the data, this area does not encourage much traffic relative to the busier roads in Male’. There were
several existing construction sites in the neighborhood. A general exterior overview of the existing structures in
the area was also observed. It was found that most of the buildings in the area were in good condition. Older
buildings were mostly single storey structures. Therefore, serious structural defects are expected to be at a
minimum. However, the report recommends to undertake a structural defects inspection study of the buildings in
the same block as the proposed site by civil engineering experts.

The overall environmental impacts of the project have been assessed using frameworks found in literature. Since
the development is undertaken in a moderately built area, the results indicate that the proposed project has neutral
impact. However, there are some significant impacts on the environment during the construction phase of the
project and these needs to be mitigated to avoid any significant damage to the environment. Significance of the
impacts and mitigation measures have been provided based on previous similar projects undertaken in the
Maldivian environment and based on literature.

The main cause for concern regarding this project is the impact it will have on neighbours residing in this area.
As such, several short-term impacts are envisaged including air pollution, noise pollution, aesthetic impacts, and
safety concerns. As there are numerous high storey building projects being undertaken in Male’, there is no
particular long term impact associated with this project. One significant impact specific to this project is the
cumulative impact on the neighbourhood due to the sheer no. of construction projects that are simultaneously
undertaken in the area. The impacts that do occur however can be easily mitigated to minimise and/or completely
nullify them. The first mitigation measure proposed includes creating awareness among the construction staff and
neighbours regarding the scope of the project. Other measures include properly demarcating the area, putting up
dust screens, and taking other protective measures to ensure people residing and utilising the vicinity will not have
to endure the impacts during the construction stage. Foundation protection measures are recommended and are
provided as part of the project to prevent impact on neighbouring structures. Dewatering procedure also needs to
be undertaken with care, details of which are given in the report. During the operation stage of the project, parking
and waste management are issues of note.

Alternatives, including the no project option and alternatives for some project components are also discussed.
Regarding project design, a few alternatives are recommended such as providing a green area at the terrace, while
the pros and cons of making a larger parking area is also discussed.

An environmental monitoring program is provided at the end of the report, which provides details on the
parameters to monitor on site, and the frequency in which it needs to be done. Estimated costs for the monitoring
works are given. Implementation of the program is essential for the sustainable development of the project.

In conclusion, it is discussed the impact such major housing projects have for the increasing population density in
Male’, and how it can be prevented at a policy level. However, taking this project as a standalone development
project in an already heavily built island city, it can be concluded that no significant long-term impacts are
predicted. Therefore, it is recommended that the project go ahead as proposed with precautions and mitigation
measures in place.
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4 Introduction

4.1 The purpose of this EIA

This EIA report is aimed to fulfill the statutory requirements under the Environmental Protection & Preservation
Act of the Maldives (Law No. 4/93) and precisely the Environmental Impact Assessment (EIA) Regulation (2007)
and First Amendment (2012) to the EIA regulation. These legal frameworks were utilized as a basis for preparation
of this document.

The report will look at the justifications for undertaking the proposed project components and it will identify and
determine the significance of the potential impacts of the proposed works. Alternatives to proposed components
or activities in terms of location, design and environmental considerations would be suggested along with
measures to mitigate any negative impact on the environment. Environmental monitoring programme is vital in
order to demonstrate the long-term sustainability of the proposed project as well as to undertake mitigation
measures before any impact leads to long-term significant effects. Long term monitoring helps to understand
uncertainties in impact analysis improving future impact predictions and project implementation. Therefore, a
building monitoring and management plan would be suggested.

The major findings of this report are based on qualitative and quantitative assessments undertaken during site
visits on February 2016. Available long-term data were collected from available sources, such as long-term data
on meteorology and climate from local and global databases. Long-term data on the project site is lacking.
However, to compensate for this, data collected over the years in Male’ for similar projects will be used.

4.2 Project Title

The project is called construction of 13 storey building in M. Dhimyaath.
4.3 Project Proponent

The project proponent is Dr. Mohamed Muizzu.

4.4 Scope of the EIA and Terms of Reference

As per the approved terms of reference, the scope of this Environmental Impact Assessment is to generally assess,
identify and predict the environmental and social impacts of the proposed construction of 13 storey building in
M. Dhimyaath. The proposed project is to develop a 13 storey building at M. Dhimyaath. The building would be
developed as a mixed residential use building. The basement of the building would be dedicated for parking. The
usual area for parking in the basement would be around 136.71 m2. The first floor of the building is designed as
such it can be used as a office space. The land area of the proposed building is 186.45 square meter. Importance
was given to given to include all the project components and predict the environmental and social impacts which
may arise due these project interventions. Furthermore, significance was given to ensure compliance with legal
requirements of project of this nature.

This Environmental Impact Assessment study also include the existing natural and social environment of R.
Maduvvari and predicts the environmental impacts which may arise due to project and how these impacts can be
managed, mitigated and reduced.

The assessment more specifically adheres to the Terms of Reference (TOR) issued by Environmental Protection
Agency on 30" August 2017. The TOR is based on scoping meetings held between the stakeholders on 30" August
2017. A copy of the TOR is attached in Appendix A.

The EIA report contains the following main aspects:

e A description of the project including the need for the project, how the project will be undertaken, full
description of the relevant parts of the project, methodology used in the assessment, implementation
schedules, site plans and summary of project inputs and outputs

e Adescription of the pertinent national and international legislation.

¢ Information about the exiting baseline environmental conditions of the site. These include coastal and
marine environment of the site and natural hazard vulnerability of the site

e Anassessment of the potential impacts during both construction and operational stages of the project as

well as identification and cost of the potential mitigation measures to prevent or reduce significant

negative impacts during both construction and operation stages of the project

Assessment of alternatives for the proposed project

Environment Management Plan

Details of the environmental monitoring plan

Conclusions
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4.5 EIA Methodology

The methodology adopted to predict identify, predict & assess impacts of the project intervention include the
following;

e Assessment of the baseline of the environmental indicators within the project area prior to project work
initiation. This assessment was conducted via field survey which was aimed to determine the
environmental components as well as the social aspects required under the approved TOR.

e Prediction of impacts on various environmental indicators by the project interventions such as excavation
for installment of a piped water network using environmental impact matrix.

e Ranking the predicted environmental impacts using significance analysis.

e Professional judgment, expert opinion and review of similar environmental impact assessment studies
were used to for prediction and identification of environmental impacts and evaluation of these impacts.

e A specific section of this report has been dedicated to discuss various methods used for collection of
baseline environmental and social data (See Section 4).

e The impact assessment methodology (environmental impact matrix) and significance analysis will be
discussed in the Environmental Impact & Mitigation Measures (See Section 6 & 7).

4.6 Reviewed Reports

The following Environmental Impact Assessment reports have been reviewed as background information and for
familiarization of project of similar nature. These reports were reviewed as a part of literature review for
preparation of this EIA report;

e Environmental Impact Assessment for the proposed 10 storey Residential Development at H.
Sandhaleege.

e Environmental Impact Assessment for the proposed 20 storey Proposed Rehendhi 5 Building, Male’.

e Environmental Impact Assessment for the proposed 15 storey building in with Basement at H. Dhoovehi,
Male’.

e Environmental Impact Assessment for the proposed 11 storey building construction in Ma. Andhalus,
Male’.

All these EIAs were conducted for construction of multi — storey buildings in Male’ city which in whole all the
major components similar to the proposed construction of 13 storey building in M. Dhimyaath. Hence, these EIAs
were used as a reference to understand the environmental impacts involved with dewatering for foundation works
and construction of a raft foundation.

4.7 Aims and objective of the project
The key aims and the objectives of the project include the following;

e To develop a mixed-use building for commercial and residential purposes;
e To maximize the space available from the plot;
e To contribute to housing and commercial space needs in Male’

13



5 Project Description

5.1 The Project Location

The project is based at M. Dhimyaath residence in the Maafannu district in Male’, the capital city of Maldives.
Location coordinates are at 4°1021.99"N and 73°30'9.17"E. The road in which the site is located is Buruzu
Magu. Buruzu Magu lies parallel to Ameenee Magu, and often the traffic that overflows from Ameenee Magu
comes to Buruzu Magu. The area is quite congested much like the rest of Male’ and there is virtually no vegetation
in the area.

The e location is shown in the Figure 1. A more detailed site plan is given in Annex.

INDIRA GANDHI
MEMORIAL HOSPITAL

402

Figure 1: The location and nearby plots of M. Dhimyaath
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5.2 Need and Justification

The project is located in the Male’ city which is the capital of the Maldives. Male’ city is amongst one of the most
densely populated island cities in the world. The land area of 2.5 km? accommodating a population of 153,379
(Census 2014). Land scarcity is a key challenge in Male’ city. Due to high population density, continuous inward
migration of the population to Male’ city and high demand for residential housing, the solution being explored
and implemented is to build high-rise buildings. This option is particularly attractive in Male’ where there is
limited space for residential housing.

This current project is also part of this continuing trend of vertical development to mitigate the issue of land
scarcity. Upon development, the building would provide residential apartments in eleven floors, which would in
turn provide housing accommodation to the residents of Male’. The site will also provide much needed
commercial space in the ground floor and basement for parking.

Since this project is a commercial project, constructing the building in the landlords privately owned land, the
project will be entirely commercial. It is not a government based social housing project, and the units will be
rented as real estate developments. Nevertheless, more housing units in Male” would lead to more residential
opportunities to the citizens living in the island and would assist in alleviating the housing issues currently faced
at the capital. The proposed project is expected to increase the housing units and commercial floor area available
in Malé.

5.3 The project

M. Dhimyaath is a 186.45 square metre plot on Block (Figure 3) located on the Buruzu Magu. Currently the site
has a 3 -storey building which is used as a guest house. There are no vegetation found within the plot itself.

Regarding the public facilities, Indra Gandhi Memorial Hospital (IGMH) is 100 m away from the site. There are
commercial units around the site, as is the case anywhere in Male’.

The project area is given in Figure 4and relevant excerpts from the site plan including typical floor plan are given
in the Figure 5 to Figure 7.

(M=

Figure 2: Picture of the existing 3 storey building at M. Dhimyaath
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Figure 3: Project Study Area (Source: Google Maps)
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5.4 Design Details
Development footprint: 186.45 m?
Elevation: 43.5 m
Foundation depth: - 3.980 m
Foundation type: raft foundation
Foundation thickness: 1,000 mm
Terrace use: for recreational use
Basement use: car parking
Ground floor use: commercial
Remaining floor use: mix used
e  Estimated population of the building: 120 people.
5.4.1 Demolition of the existing building

Currently three-storey building in the proposed project site. This building will be demolished with the approval
of the ministry of Housing and Infrastructure. The demolition waste will be collected at the site and transported
to Thilafushi for disposal.

The works were carried out with proper safety precautions, and workers use safety equipment and clothing at all
times. Demolition works were carried out using Excavator and Demolition hammer. During demolition, care was
taken not to cause any damage to nearby structures.

5.4.2 Excavation works

It has been established that the depth of foundation will be 2 m below the existing ground level. Therefore,
maximum depth of excavation will be up to 2.30m. The estimated depth of water table in the area is 1.4m from
ground level. As the ground water table is 0.9 m above the proposed foundation depth at nearly all tide levels,
dewatering will have to be continuous throughout the period of casting the foundation. Excavation will be
undertaken with a backhoe excavator. When all the necessary excavation is complete, a 50 mm thick lean concrete
(Grade C15) layer will be laid to provide a level surface to assemble the reinforcement of foundation raft slab and
beams.

5.4.3 Foundation Protection

MS sheets, 9mm thick, are proposed to be hammered into the ground between the proposed and the existing
adjacent building wall and 50 x 50 mm MS angle shall be fixed vertically and horizontally at 600 mm intervals.
Scaffolding GI pipes, 48mm diameter shall be used at 600 mm spacing to prop the MS sheet wall and the wall
shall be braced from all directions. A stepped excavation at 600mm centres shall be done to prevent destabilizing
of the soil from underneath the adjacent existing foundation.

grm thick MS shaats
&
Timber
Excavated Pt i isti ildi

Figure 9: Schematic showing typical Foundation Protection method in place.
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5.5 Dewatering

Dewatering is the localized lowering of the groundwater table from its natural level, in order to create a dry
environment for construction works. This is a crucial process for creating the correct working conditions to
establish the building substructures.

Dewatering will be a continuous process and will be on-going simultaneously while excavation is being
undertaken. The process will be continued throughout until casting of the foundation. It is envisaged that 5 to 6
pumps each with an expected flow rate of 30 liters per second will be located along the routes shown in the Figure
10 into the Male’ T-jetty area or to the western side.

Figure 10: The proposed route for the disposal of the dewatering effluents.

5.6 Building Foundation

For the foundation works, a raft foundation be used. This is currently the most commonly adopted method of
construction in Maldives. It enables to spread the load from a structure over a large area, minimizing the pressure
exerted on the base. Beams will then be incorporated into the structure to stiffen the foundation.

Excavation in loose sand requires continuous support, and therefore supports will be placed immediately as
excavation commences. Sheets would be closely spaced and horizontal support bracings provided as excavation
progresses. Supports and bracings will be placed concurrently with excavation, moving along the periphery of the
plot successively. The concrete works for the raft foundation will be done using C30 Grade concrete.

5.6.1 Construction materials and machinery

The construction materials to be used are detailed in Table 2: Main inputs of the proposed 13- storey building in
M. Dhimyaath. All the materials such as cement, aggregate and sand will be delivered to the construction site
based on the consumption needs. Steel and Plywood will be stored at the contractor’s warehouse. Barb bending
and carpentry work will be prefabricated at the company work yard or contracted to subcontractors and transported
to the site.

5.6.2 Utilities

Water and sewerage facilities will be provided by the MWSC water and sewerage network. Therefore water will
be desalinated water from the main supply. And sewage will be disposed untreated along the main water outfall

Electricity will be provided by STELCO. Backup generator will be placed on site by the house owners. A Sound
Proof Diesel Generator, with specifications of 100 KW, 125/140 kva will be in place.

The backup generator will be used after construction, when STELCO electricity failures for operation of Lift and
lighting at common areas.

It is anticipated that the project site will require approximately 30 kW of power during the construction phase,
while 25 m3 per day of desalinated water in anticipated during the construction stage of the development

During the construction, the amount of wastewater generated would be relatively low compared to its generation
during the operation phase of the development.
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5.7 Project Management

The project is managed by the contractor and developer. Construction works is undertaken entirely in house using
company staff, most of which are made up of expatriates.

All labourers will be accommodated at Company Labour Quarters. It is estimated 15 — 30 laborers will be utilised
depending on tasks carried out on site. There will be a consulting engineer hired in addition to an in-house site
engineer and site supervisor to manage the project.

All operations, work planning for the on-going construction work will be done at Site Office; Major operations
will be done at company head office. Heavy machinery such as Excavator, Dump Truck, and Crane will be used
during excavation and casting. Most of the machineries are rented while some equipment and machinery are
owned by the company.

5.8 Waste Management

Construction debris generated during the demolition work will be cleared from the site and disposed at the
Building and Construction waste land fill in Male’. Sand excavated during foundation work will also be
transported to this landfill site. Upon completion of foundation works, sand will be purchased from same land-fill
for back filling.

It is estimated that during the construction phase, the project will generate wastes around 2 — 4 tons per day which
will be collected on site, transported to the waste collection centre at Male’ and finally disposed at Thilafushi.
None of the waste will be placed outside the project boundary at any time. Temporary waste storage will be within
the project-demarcated area.

All waste generated during concrete works phase and finishing phase will be collected at the end of each work
day and temporarily stored in the ground floor. Construction solid waste will be transported to land fill site once
a week. Hazardous waste such as empty oil-cans (lube-oil), paint cans or strainers will be kept separate and
disposed according to the standards established by relevant government authority.

For waste generated during operations, waste collection bins will be kept at ground floor garage area. Garbage
chutes will be placed in each floor. On a daily basis waste will be dumped at Male waste yard.

5.9 Road closure and traffic re-routing

The proposed building is located at the Buruzu Magu. Access for the building will be from the main road Buruzu
Magu. Prior to casting of foundation or slabs; permit will be taken from Aanmu Hidhumaiythakaa Behey Bai
(AHBB) under Ministry of Housing and Infrastructure for road blocks in Buruzu Magu between Kanbaa Aisa
Rani Hingun & Shaheed Ali Higun. The precise location is shown Figure 11.

However, since the Kanba Aisa Rani Hingun has important public building such as IGMH Hospital and petrol
shed, all efforts will be made to open a section of the Burzu Magu for at least motocycles and pedestrians. Road
closing will be based on guidelines set by AHBB. In all cases the time will be minimized and for major
construction works the Road will be closed at low traffic hours. Road closures need to be undertaken for 2 major
project components: foundation work and casting slabs. Maximum no. of hours for foundation work will be 14-
15 hours. For each slab casting it will be 8- 10 hours.

o

o ) Otwmyas

Figure 11: Proposed locations for road closure
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5.10 Work Schedule

The project is expected to commence soon after the approval of this EIA report, which should take approximately
2-3 weeks from submission.

Dewatering permit will then be obtained.

Initially the architectural and structural design works had been completed and approved before undertaking the
EIA. Demolition works are currently ongoing. Dewatering is scheduled to commence next, which will be carried
out by MWSC. Upon completion of dewatering, foundation works will begin and soon thereafter structural works
will be carried out. Masonry work and interior works will commence afterwards.

The detailed project work scheduled is attached in Annex 5.
5.11 Safety on site

All precautions will be taken for safety of workers during the construction stage. Barricades, warning signs or
devices will be placed on the road during casting or road works (connection of water lines and sewer lines) for
safety of pedestrians and vehicles.

All workers are given instructions about the health and safety at Site. The Site Engineers and Supervisors will
give a brief on daily basis before the work starts to all workers and all proper health and safety precautions will
be implemented on site. Safety signs will be used on site, some of which are shown in the following Figure 6.

Personal protective equipment will be available for all the workers, for falling objects, hazardous dust or
chemicals, or high working areas. Emergency first aid kit will be at site for minor injuries. First aid kit will be
provided in the temporary office on the ground floor, after completion of ground and first floor slab where all
safety clothing and equipment will be held. All workers and personnel entering the premises will be given hard
hats and safety shoes.
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' WARNING
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@ WORK IN PROGRESS

Yr020
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5.12 Accident and hazard scenarios

This section is a description of the potential accidents and hazards which may result during the project construction
phase and operational phase. The following hazards and accidents assessment is based on the following 3 stages
of the building lifecycle, including the construction, use and maintenance of building. Risk levels and probability
are qualitatively assessed based on the following parameters; High, Moderate and Low

Table 1: Accident and hazard scenarios

Performance Consideration Risk Level Risk Responsible
Probability Personnel

Presence of hazardous substances, which impact on | High Low Project manager,
construction work eg: ashestos, SMF, hydrogen Site Supervisor
chloride, etc.
Sufficient access / space around new section or | Moderate Moderate Project Engineer
building for use of cranes, scaffolding during
construction
Construction workers will be protected from / | High Moderate Site Supervisor
proximity to HV electrical, high risk energy sources
Traffic / pedestrian risks are minimised for planned | High Moderate Site Supervisor,
loading & unloading for construction vehicles Project Manager
Neighborhood construction considerations eg:, | Moderate Low Project ~ Manager,
school vicinity, site location MHI
Roof design will reduce /eliminate the risk of falls | Moderate Moderate Project Engineer
from height during construction
Sufficient space is planned for access & to install / | Low Moderate Project Engineer
major fixed plant or equipment or specialised
equipment, plant rooms
Floor loading design has been assessed by engineer | Moderate Moderate Project Engineer
to be able to accommodate heavy equipment / plant
to be installed in future
Floor surfaces — even level with no sudden changes | Moderate High Project Engineer
in levels — floor coverings non-slip, suitable for
levels of traffic use and suitable for type of tasks to
be done
Stairs and balcony — edge delineation, slip resistant | Moderate High Project Engineer
(SR) stair nosing, construction / design suitable for
intended use, handrails, non-horizontal railings in
balcony
Window positioning and solar glare Low High Project Engineer
Safe Access to lighting fixtures to change fitting, | Low Moderate Project Engineer
bulbs
Safe Access to plant rooms — locked, lighting. Low High Project Engineer
Access to roof tops — safe access to within safety | Low Moderate Project Engineer
zone, minimised manual handling of material,
equipment tools.
Accessible window cleaning methods Low High Project Engineer
Accessible gutter cleaning methods Low High Project Engineer
Accessible dirt or rubbish collection points Moderate Moderate Project Engineer

Maintenance Officer
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5.13 Project Inputs and Outputs

This section discusses the project inputs and outputs in terms of type of the resource, the quantity of the resource
required and the main sources which the resource is obtained.

Table 2: Main inputs of the proposed 13- storey building in M. Dhimyaath

Input resource(s)

Estimated Quantity

Main sources of resource

Construction workers

01 Project Manager

01 Project Engineer

01 Consultant Engineer
01 Local Supervisors

20  Skilled  Foreign
Laborers

10 Non-Skilled Laborers
03 Security Staff (24
Hours security)

Contractor’s permanent staff. Project staff.
Labourers mostly registered workers from

Bangladesh.

Equivalent Emulsion)
Interior (Seamaster or Equivalent
Emulsion)

Machinery and equipment Excavator Sourced from local rentals.
Concrete Mixer
Dump Truck
Crane
Energy supply (during | 30kW From STELCO mains
construction)
Backup energy supply (during | 100 kW Contractor’s own equipment
operations)
Cement  (Ordinary  Portland | 5,000 bags Procured from local supplier
cement)
Sand 12,500 bags Imported from abroad
Aggregates 20,000 bags Imported from abroad
Ply wood (12mm thick), 1250 No. Procured from local supplier
Timber (Hard wood) 7500 No. Procured from local supplier
Steel 85 tons Procured from local supplier
Painting Not yet determined Procured from local supplier
Exterior (Seamaster, or

Masonry Blocks (300x150x150)

65,000 No.

Procured from local supplier

Hydraulics and Drainages

All the UPVC pipes and
fittings shall be used high
pressure pipes.

Procured from local supplier

Tiling materials

General Floor -
600x600mm
Homogeneous tile.

Toilet floor -
200x200mm  Non slip
Ceramic tile.

Toilet wall - 200x300mm
Ceramic tile.

Procured from local supplier

Each component of the project has inputs and outputs based on human resources, economics, and the environment.
However, since the operation is carried out in house, project inputs and outputs are greatly conserved and limited.
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The major inputs and outputs associated with the project as a whole, encompassing all the components, are
tabulated below. Table 1 highlights the main inputs, while Table 2 highlights the major outputs.

Table 3 Major outputs from the proposed project

Products and waste materials

Anticipated quantities

Method of disposal

Waste generated during
construction

2-3 tons per day

Collected and sorted ground floor,
and taken to Male’ Waste collection
area.

Waste water (dewatering)

30 litres/second

Established network and effluents
will be disposed to coastal water
around Male'

Waste oil and grease

Minute quantities

Collected in used containers and
transported to waste site

Air pollution

Debris in minute quantities

External influence minimised by site
demarcation temporary boundary
walls.

Noise pollution

>80 db(A)

demarcation
safety

Minimised by site
barriers. Ear muffs and
equipment for workers on site.

Waste generated during operations

1 — 2 tons per day

Collected on site and transported to
waste collection site in Male’

Waste water generated during
operations

165 tons per day

Via MWSC sewerage network
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6 Policy and Regulatory Framework

6.1 Regulatory Considerations

Due to the multitude nature of activities that take place during the construction of 13-storey building in M.
Dhimyaath, a number of laws and regulations that fall under the mandates of various government agencies come
into play. This section highlights relevant national legislative framework applicable to the proposed project. The
relevant national legislative framework provides guidance on several aspects related to planning, construction and
operating a 13-storey building in M. Dhimyaath. The legal frameworks pertaining to the proposed project is also
aimed at sustainable development, impact mitigation and conservation of the country’s natural resources. The
main national legislative framework relevant to this proposed project and proposed compliance arrangements are
summarized in the below;

6.2 Environmental Protection & Preservation Act (Law no. 4/93)

The Environmental Protection & Preservation Act of the Maldives (EPPA) provides the legal basis for
environmental management in the Maldives including the environmental impact assessment (EI1A) process in the
Maldives. The EIA process in the Maldives is currently implemented by the Environmental Protection Agency
(EPA) which is under the umbrella of the Ministry of Environment and Energy (MEE).

The main clauses of the Environmental Protection & Preservation Act which is relevant for the proposed
construction of 13-storey building in M. Dhimyaath include the following;

1. Clause 2 of the EPPA mandates the Ministry of Environment and Energy to formulate policies, rules and
regulations regarding the environment;

2. Clause 5 of this Act specifically provides for environmental impact assessment (EIA), a tool implemented
to attempt to integrate environmental issues into development decisions. According to the Clause,
environmental impact assessments are a mandatory requirement for all economic development projects;

3. Clause 6 of the EPPA gives the Ministry of Environment and Energy the authority to terminate any
project that has an undesirable impact on the environment;

4. Clause 7 of the EPPA refers to the disposal of oil, wastes and poisonous substances in to the Maldivian
territory. According to this clause, any type of waste, oil, toxic gas or any substance that may have
harmful effects on the environment should not be disposed within the Maldivian territory. If, however,
the disposals of such substances become absolutely necessary, the clause states that they should be
disposed only within the areas designated for that purpose and if incinerated, appropriate precautions
should be taken to avoid harm to the health of the population.

6.2.1 Applicability to the proposed project

The EIA is prepared in order to comply with the Environmental Impact Assessment Regulation (2012) which is a
regulation developed under the Environmental Protection & Preservation Act. The EIA regulation (2012) requires
an EIA conducted and approved by EPA prior to the construction if the building meet the following requirements;

1. development of a building exceeding the height of 31m and have a basement or
2. Buildings with over 10-storey with a foundation with a depth greater than 5 ft.

6.3 Maldives Environmental Impact Assessment (EIA) Regulation 2012

The most significant regulation which is applicable for the proposed 13-storey building in M. Dhimyaath is
Environmental Impact Assessment Regulation (2007) which was amended in 2012 and is under the Environment
Protection and Preservation Act (1993).

The schedule D of the EIA regulation prescribes that all major housing development projects shall undertake an
EIA prior to the commencement of the project if the building exceeds 31 m in height, have more than 10 sheets,
the foundation exceeds 5ft, have basements or have more than 10-storeys. Since the proposed development meet
all the aforementioned characteristics, an EIA is mandatory.

The EIA regulation further provide guidance on implementation and mainstreaming of EIA process in the
Maldives. Furthermore, the EIA regulation prescribes guidelines for preparation of the EIA reports and
environmental clearance process in the Maldives via Environmental Decision Statement issued by the
Environmental protection agency (EPA) which is the regulatory body for environmental sector in the Maldives.

6.3.1 Applicability to the proposed project

This EIA has been conducted to meet the requirements prescribed in Schedule D of the EIA regulation which
enlists that development of buildings exceeding 31m in height, have more than 10 sheets, have a foundation
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exceeding 5ft, have more than 10-storeys and have basements shall prepare and approve an EIA prior to
commencement of the construction.

6.4 Waste Management Regulation (2013)

The Waste Mangement Regulation came into effect on 6" February 2014. This regulation was gazette on 5%
August 2013. The regulation provides a set of comprehensive guidelines and on collection, storage, transport and
management of solid waste as wel as management of hazardous waste. The main areas which the regulation
prohibit dumping of waste includes the following;

Protected areas under the Environmental Protection & Preservation Act
Mangroves

Lagoons of islands;

Habours;

Parks and

Roads.

The waste management regulation (2013) also prescribes the following guidelines for handling and transport of
waste on land and sea;

e A permit from EPA shall be obtained in order to collect, handle, transport, sort and landfill waste at large
scale;

e During transportation of waste in sea or land, it shall be completely covered to prevent odor and spillage;

¢ Prohibition of import and burning of hazardous waste and similar to general solid waste hazardous waste
shall be transported in sealed containers.

The waste management regulation (2013) also requires identification of an appropriate site for waste management.
Also, the waste shall be segregated and identified clearly.

6.4.1 Applicability to the proposed project

Handling, transportation and disposal of waste as a result of the proposed construction of 13-storey building in
M. Dhimyaath and operation of the aforementioned project must comply all the provisions of the waste
management regulation (2013). As a part of the proposed project, during the construction phase and operation
phase the proponent proposes to transport disposable waste to designated area in Male’ via the service offered by
WAMCO which is the national waste management company. Hence the above regulation and its components will
be fully complied.

6.5 Dewatering regulation (2013)

Dewatering regulation (2013) came into force in December 2013. This regulation is under the Environment
Protection and Preservation Act. The main scope of this regulation is to protect groundwater resources found in
the islands from the adverse impacts of dewatering, groundwater pollution and protect the environment from
release of groundwater and other sediments by dewatering process.

As per the dewatering regulation (2013), a permit shall be obtained from the EPA for any dewatering operations
during any development project. Moreover, the regulation also identifies 30 m radius boundary as impact area
from all dewatering operations and any entities within the boundary should be informed 24 hours prior to the
dewatering operation. Dewatering signage approved by EPA should be placed in the dewatering site during the
dewatering process.

6.5.1 Applicability to the proposed project

A dewatering permit need to be applied and issued by EPA prior to any dewatering process in accordance with
the regulation. The required signage will be placed in the dewatering site during dewatering operations.

6.6 Management, Use and Control of HCFC Substances Regulation (2010)

The HCFC regulation was developed under the Environmental Protection and Preservation Act (1993). The main
objective of this regulation is to regulate and phase out the import, use and selling of HCFC containing substances
by 2011 and completely eliminate use of HCFC substances in the Maldives by 2020 through controlling importers,
registering importers, establishment of quota system, control mechanism for selling, maintenance of statistics of
the import, selling, purchase and service providers.

6.6.1 Applicability to the proposed project
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Since this is an obligation for the Maldives which needs to be fulfilled under the Montreal Protocol which
Maldives has ratified this regulation will be adhered to during the construction and the operational phase of the
project. HCFC free equipment will be utilized for air-conditioning and cooling purpose of the building.

6.7 Environmental Guidelines for Concrete Batch Plants (2014)

The aim objective for formulation of this guideline by EPA was to guide operations of concrete batch plants in an
environmentally friendly manner and to mitigate and nullify the adverse impacts of operating a concrete batch
plant.

Some key environmental considerations outlined in the regulation include the following:

e The Concrete batch plant should be located in an area where contaminated storm water and process
wastewater can be retained on-site;

e Consideration should be given to the location of the plant to minimize spread of dust by natural means
such as prevailing winds and artificial means fences and landforms;

e A 100 metre buffer zone should be left between the plant and sensitive land uses;

e Minimize wastewater and measures should be taken to re-use wastewater so that impacts on the
groundwater due to potential contamination.

6.7.1 Applicability to the proposed project

Since the project will utilize a concrete batch machine during the construction phase it will conform the guidelines
prescribed by the EPA.

6.8 Maldives Land Act (2002)
This legislation deals with the following aspects of Maldivian Land;

e The allocation of Maldivian Land for different purposes and uses

e issuing of land,

e issuing of state dwelling for residential purposes;

e conduct regarding state dwelling or private dwellings constructed for residential purposes;
e sale, transfer and lease of Maldivian land.

According to the Section 3 of this legislation, land shall be allocated for the following purposed and uses;

For the construction of households and buildings for residential purposes;
For commercial use;

For social use;

For environmental protection;

For government use

6.8.1 Applicability to the proposed project

The proposed development of 13-storey building in M. Dhimyaath will conforms the aforementioned legislation
as the plot has been designated for construion of building for residential and commercial purposes.

6.9 Land Use Plan and Implementation Regulation

This regulation is under the Maldivian Land Act of 2002. According to this regulation, all lands in the islands of
the Maldives requires a land use plan to be developed and approved from Ministry of Housing and Infrastructure
prior to use of the land. Furthermore, the regulation outlines key aspects that need to be considered during the
preparation of land use plans as well as describes guidelines on developing and allocating lands for various
purposed. In this regard, various categories of lands are identified under which a government agency shall
implement the land use plan.

6.9.1 Applicability to the proposed project

There is no direct relevance of the regulation for the proposed 13-storey building in M. Dhimyaath as the plot in
which the building is construction has already been allocated as a plot for residential or commercial purpose.

6.10 Male’ Planning Regulation (2015)

This regulation was first developed in 2008 and realigned to the Maldives Land Act (2002) in 2015. This
regulation is implemented by Ministry of Housing and Infrastructure.

The regulation includes the following aspects;

30



e  The construction permit shall be displayed at the project site;

e A foundation protection method shall be approved and all foundation work shall be undertaken in
accordance to the approved foundation protection plan.

e Any demolition work of existing buildings shall be carried out after consulting with utility service
providers namely water and sanitation and electricity.

e All construction activities shall be only carried out by taking appropriate measure to protect the
surrounding buildings;

e The height of the building shall be determined by taking into consideration the size of the plot, length
and width of the plot as well as the width of the road/street in which the plot is found,;

e Extending the building to the roadside (for sun shading, balcony, etc) is only allowed from 9ft above to
a limit of 1.49ft.

e Also, the height of the building can be determined by taking into consideration its area In this regard, if
the area of the plot exceeds 9.291 sgm, a building can be developed and if the width of the road/street
exceeds 3.048m, a building having a height of 30.48m can be developed.

o If the area of the plot is less than 4,000 sqgft (371.612 sgm), than the maximum height allowed under the
regulation can be developed.

e  The maximum allowable height of a building in Male’ is 45m, which is only allowed for plots having an
area exceeding 6,000 sqft.

o A 10% area from each floor shall be left as opening space for ventilation

e  The balconies of the building shall be at 1m height

e A parking area of 15% of the plot shall be allocated if the area of the plot is between 1,000 — 2,000 sqft.

e A fine between 1,000 MVR to 75,000 MVR will be imposed under the regulation depending on the
magnitude of an illegal activity.

6.10.1 Applicability to the proposed project

Foundation protection plan and the design of the building has been already approved by the Ministry of Housing
and Infrastructure as they are compliant to the requirements of this regulation.

6.11 Maldives National Building Code (2008)

The Maldives National Building Code 2008 is a performance based code which is aimed to provide flexibility in
design with the possibility for regular change to the compliance documents and standards depending on the
evolution of the construction industry in the Maldives. The main advantage of a performance based Building code
is the flexibility. It contains no rigid prescriptive requirements requiring certain products or designs much be used.
This flexibility enables developments and innovation in the building design, technology and systems. The main
purpose is to create the enabling environment to achieve a safe and cost-effective building design rather than
aiming for the best building design.

The main aspects of the Maldives National Building Code (2008) include the following;

e Stability

o Structure: Buildings, building elements and sitework shall withstand the combination of loads
that they are likely to withstand during construction or alteration and through the lifetime of the
building.

o Durability: Building materials, components and construction methods shall be sufficiently
durable so that the building, without reconstruction or major renovation satisfies the other
functional requirements of this code throughout the life of the building.

o Fire Safety

o Means of escape from fire: The resdients of the building should be given adequate time to
reach a safe place without being overcome by the effects of fire and give fire rescue teams
adequate time to undertake rescue operation.

o Containment of the fire: Buildings shall be provided with safeguards against fire most
importantly means of protecting adjacent buildings.

o Structural stability during fire: Buildings shall be constructed to maintain structural integrity
during fire to allow residents adequate time to evacuate safely, provide fire and rescue personnel
adequate time to undertake rescue and firefighting operations and avoid collapse and
consequential damage to adjacent house plots and other properties.

o Access and facilities for the fire services: Buildings shall be designed and constructed so as
to provide reasonable facilities to assist fire fighters in the protection of life.

e  Access
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o Access routes: Where a building is provided with loading or parking spaces, they shall be
constructed to permit safe and easy unloading and movement of vehicles, and to avoid conflict
between vehicles and pedestrians.

o Mechanical installations for access: Mechanical installations for access into, within and out
of buildings shall provide for the safe and easy movement of people, and for the safety of
maintenance personnel.

e Moisture

o Surface water: Buildings and sitework shall be constructed in a way that protects people and
other property from the adverse effects of surface water.

o External moisture: Buildings shall be constructed to provide adequate resistance to penetration
by, and the accumulation of, moisture from the outside.

o Internal moisture: Buildings shall be constructed to avoid the likelihood of: Fungal growth or

the accumulation of contaminants on linings and other building elements, free water overflow
penetrating to an adjoining household unit, and damage to building elements being caused by
presence of moisture.

o Safety of Users

o

Hazardous agents on site: Buildings shall be constructed to avoid the likelihood of people
within the building being adversely affected by hazardous agents or contaminants on the site.
Hazardous building materials: Building materials which are potentially hazardous, shall be
used in ways that avoid undue risk to people.

Hazardous substances and processes: Buildings where hazardous substances are stored and
hazardous processes undertaken, shall be constructed to provide adequate protection to people
and to other property.

Safety from falling: Buildings shall be constructed to reduce the likelihood of accidental fall.
Construction and demolition hazards: Construction and demolition work on buildings shall
be performed in a manner that avoids the likelihood of objects falling onto people on or off the
site, objects falling on property off the site, other hazards arising on the site affecting people off
the site and other property and unauthorized entry of children to hazards on the site.

Lighting for emergency: Buildings shall be provided with adequate lighting within all escape
routes in an emergency.

Warning system: Buildings shall be provided with appropriate means of warning people to
escape to a safe place in an emergency.

Signage: Signs shall be provided in and about buildings to identify escape routes, emergency
related safety features, potential hazards, and accessible routes and facilities for people with
disabilities.

e Services and Facilities

@)

Personal hygiene: Buildings shall be provided with appropriate spaces and facilities for
personal hygiene.

Laundering: Buildings shall be provided with adequate space and facilities for laundering.
Food preparation and prevention of contamination: Buildings shall be provided with space
and facilities for the hygienic storage, preparation and cooking of food, that are adequate for the
intended use of the building.

Ventilation: Spaces within buildings shall be provided with adequate ventilation consistent
with their maximum occupancy.

Interior environment: Buildings shall be constructed to provide an adequate, controlled
interior temperature, adequate activity space for the intended use, and accessible spaces and
facilities.

Airborne and impact sound: Building elements which are common between occupancies shall
be constructed to prevent undue noise transmission from other occupancies or common spaces,
to the habitable spaces of household units.

Natural light: Habitable spaces shall provide adequate openings for natural light.

Artificial light: Spaces within buildings used by people, shall be provided with adequate
artificial lighting which, when activated in the absence of sufficient natural light, will enable
safe movement and activity.

Electricity: Where provided in a building, electrical installations shall be safe for their intended
use.

Piped services: In buildings provided with potentially hazardous services containing hot, cold,
flammable, corrosive or toxic fluids, the installations shall be constructed to provide adequate
safety for people.
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o Gasasan energy source: In buildings where gas is used as an energy source, the supply system
shall be safe and adequate for its intended use.

o Water supplies: Buildings, provided with drinking water outlets, sanitary fixtures or sanitary
appliances, shall have a safe and adequate piped water supply.

o Foul water: Buildings, in which sanitary fixtures and sanitary appliances using water-borne
waste disposal are installed, shall be provided with an adequate plumbing and drainage system
to carry foul water to appropriate outfalls.

o Industrial liquid waste: Buildings, in which industrial liquid waste is generated shall be
provided with adequate spaces and facilities for the safe and hygienic collection, holding,
treatment and disposal of the waste.

o Solid waste: Buildings shall be provided with space and facilities for the collection, and safe
hygienic holding prior to disposal, of solid waste arising from the intended use of the buildings.

e Energy Efficiency

o Energy efficiency: Buildings, throughout their lives, shall have provision for ensuring efficient
energy use in controlling indoor temperature when that energy is sourced from a public
electricity supply, or any other depletable energy resource.

6.11.1 Applicability to the project

The recommendations prescribed in the Maldives National Building Code 2008 will be met and during the
construction and operational phase of the proposed project.

6.12 Regulation on Fuel Storage, Handling and Usage

The Regulation on Fuel Storage, Handling and Usage (2015/R-160) came into force on 12" August 2015. The
implementer of this regulation is Ministry of Defense and National Security. The following are the man clauses
of the regulation

Clause 4: Deals with installation, registration and inspection of fuel storage facilities. The sub-clauses under the
Clause 4 includes the following;

o Fuel storage facilities shall be established according to the Regulations and shall have appropriate fire
safety and protection systems;

o All fuel storage facilities shall be registered with the Ministry of Defense and National Security as per
the Regulations;

e The Ministry reserves the right to inspect the facilities prior to registration and every six months
thereafter in the presence of the Developer or Developer’s designate.

Clause 6: considers the requirements of petrol storage facilities.

Clause 11: states the design requirements for fuel/petrol storage tanks/containers. The maximum capacity allowed
for underground tanks is given as 40,000litres. The containers/tanks should be separate from other buildings such
as convenience stores. Requirements for overhead tanks are also provided.

Clause 12: discusses about the requirements for petrol dispensers and filling points and Clause 13 prohibits
keeping wet cells, acids and pressurized containers in petrol sheds or petrol storage areas.

Clause 14 to Clause 17: states the requirements for the installation of diesel and kerosene storage and handling
facilities. These are similar to those for petrol sheds and handling facilities.

Clause 18: discusses the requirements for fuel delivery line. Fuel delivery lines are required to be kept
underground and the pipes are required to conform to BS EN10025 and BS EN10296 or similar international
standards. The delivery line is required to be buried at safe depth from ground within a trench that can contain the
entire volume of the pipeline in case of breakage.

Clause 19: provides definitions and clause 20 penalties. The penalties vary from fines of MVR5000 to MVVR25000
and withdrawal or cancellation of permits depending on the severity of the offense.

6.13 Relevant Policies
6.13.1 Waste Management Policy

Ministry of Environment and Energy has developed a framework for a national waste management policy. The
main components of this policy include safe disposal of solid waste, ensuring safe disposal of chemical industrial
and hazardous waste.

Waste management of the proposed 13-storey building in M. Dhimyaath project will be in line with the waste
management policy.
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6.13.2 Maldives National Housing Policy 2008

The first ever housing policy in the Maldives was developed in 2008 by the then Ministry of Housing and Urban
Development. The key aspects covered in the housing policy include;

e Develop strategic goals/targets for housing and urban development and give priority to these goals in
national development

o Formulate effective laws and regulations on reclamation, development and ownership of land and under
an effective framework, on shelter

e  Provide access to safe drinking water, sewerage and other basic amenities for all

e Promote low-cost, effective, safe, environmentally friendly, energy saving and healthy means in housing
construction

e  Support and promote the role of private sector in the housing delivery mechanism to facilitate affordable
housing

e Establish an appropriate housing finance mechanism with joint effort by the public and private sector

e Facilitate easy access to services and facilities for all households under an effective mechanism and
facilitate upgrading of substandard housing

The proposed project of 13-storey building in M. Dhimyaath is in-line with the aforementioned policy.

6.14 Relevant Authorities
6.14.1 Ministry of Environment and Energy (MEE)

The Ministry of Environment and Energy is the main implementer of the Environmental Protection and
preservation and the regulations under the legislation. MEE is mandated with formulation of policies, strategies,
laws and regulations concerning environmental management, protection, conservation, sustainable development
and climate change. The Minister of Environment and Energy or a designate gives the environmental approval or
clearance to EIA conducted for development and infrastructure projects excluding the tourism sector projects.
This environmental approval or clearance is in the form of an Environmental Decision Statement. In addition,
MEE is responsible for formulating relevant laws and regulations, policies and strategies concerning energy, water
and sanitation as well as waste management in the Maldives.

6.14.2 Environment Protection Agency (EPA)

EPA is the main regulatory body for environment sector in the Maldives. EPA is an autonomous entity formed
under the umbrella of MEE. It is mandated with the following tasks;

e implementation of the EIA process in the Maldives,

e implementation of the Environmental Protection and Preservation Act in the Maldives and subsequent
regulations under the aforementioned act on behalf of MEE;

e regulating water and sanitation, biodiversity conservation, waste management and coastal zone
management sectors in the Maldives;

e Development of the Environmental guidelines and standards in the Maldives.

6.14.3 Ministry of Housing and Infrastructure (MHI)

MHI has an extensive mandate for planning, developing, implementing as well as regulating housing and
infrastructure development in the Maldives. In this regard, land use plans for each inhabited island and various
development areas are approved by the MHI. Moreover, MHI is responsible for development of Building Code in
which standards and controls for various development in the country including guidelines for construction and
safety measures that need to be implemented are prescribed. Furthermore, MHI approves all engineering and
detailed designs of buildings developed in the Maldives for housing, residential and commercial purposes.

6.14.4 Maldives Land Survey Authority (MLSA)

Maldives Land Survey Authority (MLSA) was established in order to realize the need for a separate institution to
conduct surveys and collect and maintain information on the most beneficial use of lands, lagoons and reefs of
the Maldives. MLSA approves all the land surveys undertaken in the islands of the Maldives for various
development projects. The authority fall under the umbrella of Ministry of Housing and Infrastructure (MHI).

6.14.5 Ministry of Defense and National Security (MDNS)

Certain aspects of construction and operation of buildings are highly relevant to the works of the Ministry of
Defense and National Security. They include implementation of the fuel storage, handling and usage regulation
(2015) and ensuring implementation of the fire safety measures in the resorts and in building as per the
requirement of Building code.
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6.14.6 Maldives Energy Authority (MEA)

The MEA is a regulatory agency under the Ministry of Environment and Energy. The prime task of MEA is to
regulate the standards for energy in the Maldives. The electricity wiring and networking shall be undertaken by
licensed electricians registered in the MEA.

6.14.7 Male’ Water and Sewerage Company (MWSC)

Freshwater intake pipelines and wastewater outflow pipeline has to be done in accordance with the requirement
of MWSC and these services will be connected with the building by MWSC.

6.14.8 State Electric Company (STELCO)

The required electricity for the building during construction and operation phases of the project will be provided
by STELCO. They will inspect the site prior to providing the service and recommends certain measures for
appropriate use of electricity.

6.14.9 Maldives Road Development Corporation (MRDC)

The MRDC carryout installation of dewatering pipelines for major building development projects undertaken in
Male’ City. MRDC also connects dewatering equipment to these pipelines for dewatering purposes. The main
purpose of this is to reduce stress and load on the MWSC sewerage network as many construction projects take
place in Male’ simultaneously.

6.15 Permits required and obtained

The following permits are required as per the above discussed regulations. These permits are required to be
obtained prior to the initiation of the construction phase of the project.

6.15.1 Project Development Concept

The project development concept of the building has already been approved by Ministry of Housing and
Infrastructure and attached to this EIA report.

6.15.2 EIA Approval

The most important environmental permit to initiate the proposed 13-storey building project in M. Dhimyaath
would be a decision regarding this EIA from the EPA. The EIA Decision Statement shall govern the manner in
which the project activities must be undertaken. It is the final environmental clearance granted by the EPA for the
proposed project.

6.15.3 Construction Permit

Prior to commencement of all the construction activities on site, a Construction permit shall be obtained from
Ministry of Housing and Infrastructure. This will be done upon issuance of EIA Decision Statement to the EIA.

6.15.4 Dewatering Permit

A dewatering permit shall be obtained from EPA prior to undertaking any dewatering activity within the plot.
Dewatering permit will be issued by EPA upon issuance of Environmental Decision Statement for this EIA.
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7 Survey Methods

This EIA is based on both quantitative and qualitative data collected from proposed project site. Furthermore, the
report addresses major information required as per the Terms of Reference (TOR) for this EIA study. The
following are the key environmental and socioeconomic paramters and the method used to collect relevant data
for the project.

7.1 Climatology

The climatology data were collected from secondary sources, mainly from published reports and information from
Maldives Meteorological Service (MMS) which is used in the general description of the climate in Male’ where
the project site is located.

7.2  Physical and Biological Environment

In order to obtain the physical and biological environment required by the TOR for this EIA study the following
methods were used,;

Noise Level: recorded using a digital sound meter in the vicinity of the project site.

Traffic Flow and direction: Traffic flow was measured by visual observation of traffic within a predetermined
area at the project location within a specified period of time using a stop-watch. The no. of heavy duty vehicles,
cars, motor-cycles, bicycles, and pedestrians at the area in a 30-minute period were noted down by visual
inspection.

Tree within the project site: visual assessment within the premises of the project area.

Water Quality: The quality of the ground water in the proposed development site was assessed by testing water
samples. The samples were tested at the MWSC laboratory. The parameter that was tested are salinity and pH.

Air Quality: Air quality data were obtained from secondary data sources such as published literature.
7.3 Structural and Built Environment

Structural and built environment information was obtained from general observations and photographic analysis
of nearby buildings, surrounding roads and existing structures and uses of the proposed sites as well as aerial
images and google maps.

7.4 Socio-economic Environment
Relevant socio-economic data from Male’ was collected from published information, which is referenced.
7.5 Uncertainties in the data collection methods

Since the structural and built environment is assessed using only visual assessment and using photographs the
degree of structural complexity that exists within these buildings will be difficult to understand. Furthermore,
some quantitative assessments such as traffic survey are time bound and can vary from time to time and day to
day. Hence, there is some degree of uncertainty in the data collected for this EIA.
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8 Existing Environment

8.1 Climatology

The Indian Ocean Monsoons governs the climatology of the Maldives hence monsoonal reversal plays a
significant role in weather patterns. Two very distinct monsoons are observed: the Northeast (Iruvai) and the
Southwest (Hulhangu) monsoon. Monsoons can be best characterized by direction of wind and the amount of
rainfall. The southwest (SW) monsoon is the rainy season which lasts from May to September and the northeast
(NE) monsoon is the dry season that occurs from December to February. The transition period of SW monsoon
occurs from March and April while that of NE monsoon occurs from October to November. The results are
summarized in Error! Reference source not found..

Table 4: Summary of the seasons in the Maldives

Season NE-Monsoon | Transition Period 1 SW-Monsoon Transition Period 2

Month Dec, Jan, Feb Mar, Apr May, Jun, Jul, Aug, Sep Oct, Nov

Since there were no site-specific wind data, wind regime around the island was assumed to be that similar to the
closest meteorological stations. The closest station is the meteorological station at the Velana international airport
from 2002 to 2006. Error! Reference source not found. below represents mean daily wind speeds and direction.
t was determined that the winds from WSW to WNW is the dominant wind direction in the Southwest Monsoon,
where wind from ENE and E was dominant during the North-East Monsoon. Wind determines the direction of
the sediment movement and have an influence on the alongshore current patterns.
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Figure 12: Wind speed and direction at Male’ international airport (adapted from EIA Lamer 2008)
8.1.1 Temperature

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

The cool periods last from either October or 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 was recorded to be around 29 — 30 °C.

8.1.2 Rainfall

K. Male’ is located in a medium 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 V.
Fulidhoo is at Velana International airport in Hulhule Island. Rainfall data for the period 1994 — 2012 from
Hulhule has been used to determine rainfall pattern for V. Fulidhoo Island.
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The mean annual rainfall for Hulhule is 1959.72 mm and the mean monthly rainfall is 138.67 mm. Mean rainfall
varies throughout the year with mean highest rainfall during September, October and December and lowest
between January and February (Figure 13)

Monthly Variation in Rainfall for Hulhule Station in 2012
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Figure 13: Monthly variation of average rainfall at Hulhule Island
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Figure 14: Annual variation of rainfall at Hulhule Island from the year 1994 to 2012
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8.2 Risk of Hurricanes, Storm surges and Hazard Vulnerability

An islands inherent vulnerability to environmental and climatic conditions lies in its geographic and geomorphic
characteristics. Factors such as location of the island with in the atoll, its shape, formation and orientation, the
degree of protection offered to the island by surrounding reefs and other islands, presence of mangroves and
wetlands at the coast, its natural and manmade coastal protection structures, are all contributors to the resiliency
of the island to withstand natural hazards.

Natural hazards that may occur at the project location can be broadly classified into geological and meteorological
hazards. Based on the different types of hazards identified in Detailed Island Risk Assessment for the Maldives
(DIRAM) (UNDP 2008), the following hazards have been predicted to be particularly relevant to the project site
in relation to the project components:

Windstorm

Flooding due to heavy rainfall/storms
Gravity waves (Swell waves and udha); and
Tsunami
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UNDP’s Detailed Risk Assessment (DIRAM — Thulusdhoo) carried out for Thulusdhoo Island which 26 km North
east of K. Male” has been applied to predict natural hazards of K. Male’ where the project site is located. According
to the DIRAM that the major natural hazards in the Maldives are strictly controlled by the geophysical and climatic
settings and show quite different patterns in their distribution as shown in Figure 15.
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Figure 15: Major natural hazards distribution patterns in the Maldives including Latitudinal variation of major
natural hazards (Adopted from UNDP 2008)

L]

;‘ High e [\floderate  Udha

‘* High s [loderate Syell

" ’ Moderate =3 High Tsunami
4

w

e
é

Figure 16: Longitudinal variation of major natural hazards across the Maldives (Adopted from UNDP 2008)

As can be seen in Figure 15, the tropical cyclones and correspondingly storm surges predominantly prevail in the
north of the Maldives. In contrast, swell waves and heavy rainfalls are prominent in the southern and western
islands of the Maldives. The southern islands of the Maldives are threatened by earthquakes from the seismic zone
of Carlsherg Ridge. Considering the longitudinal variations in hazard distribution the eastern rim islands are
subjected to tsunamis and waves of a higher intensity due to their direct exposure to these hazards, whereas the
western rim and atoll lagoon islands are protected by the atoll formation patterns. Islands in the south are more
exposed to southwest monsoon related surges and long-distance swells originating from the southern Indian
Ocean. Islands in the north are more exposed to storm events and their impacts including storm surges and strong
wind (UNDP 2008). Hazard severity and frequency of major natural hazards are shown in Figure 17.
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Figure 17: Relationship between hazard intensity and frequency of major natural hazards in the Maldives (Adopted

from UNDP 2008)
Hazards, frequencies and damage potential for the Maldives is summarized in Table 5 (UNDP 2008)

Table 5: Hazards, frequencies and damage potential for various natural hazards in Maldives
Tsunami Swell waves or | Rainfall flooding Strong winds

Hazard
Storm Surges
Frequency Once in 200 years Once in 10 years Once in 1 year Several times a
year
Potential Damage | Very high High Moderate Low

8.3 Physical and Biological Environment
8.3.1 Ambient Noise Levels

Average noise levels were recorded using a digital sound meter on four different locations in the vicinity of the
proposed site, mainly around the Block. Noise level readings were taken in the late afternoon at 13:00 — 13:15 hrs

on 23 September 2017. Only average noise levels recorded were taken as baseline.
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Figure 18: Sites where the noise levels where recorded around the project location
The table XX tabulates the noise level recorded at different sites and their GPS locations.
Table 6: Ambient noise levels at different sites close to the project location

Site Noise Level Location

Site 1 79.8 Corner of IGMH

Site 2 78.3 Intersection at Buruzumagu
Site 3 80.1 At the intersection

Site 4 82.1 Infront of mosque

Description of noise level at different sites
Noise sensitive locations found within the proximity of the project location includes Indra Ghandi Memorial
Hospital (IGMH) which is 50 meters north westt of M. Dhimyaath plot. Furthermore, there is Masjidhul Al-

Sulthan Muhammad Ibn Abdullah which is just 120 m south east of the project location.
8.3.2 Traffic Flow and Volume

A half hour traffic volume and flow was observed (13:00 to 13: 30 pm on 23" September 2017) around the project
site in order to understand the general traffic flow and pattern.

The following Figure 19 illustrates the general traffic flow around the project site.
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Figure 19: Traffic directions near project site

The site of the project is located in Buruzu Magu which is one of the busiest road in Male’ since there are many
shops and other commercials buildings located. Also Buruzu and Ameenee Magu are one of the few roads which
runs from western end to the eastern end of Male’.Ameenee Magu which is the parallel road to the Buruzu Magu
is also another busy road in Male’ due to location of government and private offices, shops and commercial
buildings and also residential buildings.

There is a heavy traffic flow in Amenee Magu as road is a two-way driving road. The traffic movement is highest
during the peak hours which are believed to be 12 pm to 3pm. Buruzu Magu also experience similar pattern of
traffic during the peak hours.

Due to the presence of the IGMH near the project site, there is a heavy traffic movement in Kanbaa Aisarani
Hingun from north to south direction. The traffic flow in the Kanbaa Aisarani Hingun is less compared to the
Buruzu Magu & Ameenee Magu.

Apart from Ameenee Magu, parking areas are located in Buruzu Magu & Kanbaa Aisarani Hingun. During the
construction period the traffic movement on the Buruzu Magu & Kanbaa Aisarani Hingun will be affected the
most.

The following Table 7 shows observation of the traffic in Buruzu Magu and Kanbaa Aisarani Hingun which will
be affected most during the project construction phase. Also the traffic flow in Ameenee Magu which is the busiest
road near the project site was also assessed using the visual observation.

Table 7: General traffic volume around the project site per hour

Type Buruzu Magu Kanbaa Aisarani Hingun | Ameenee Magu
Motorcycle 132 252 384

Car 48 96 168

Pickup and Lorry 24 48 72

Bicycle 12 36 24

The traffic volume observed in the vicinity of the project site is believed to be high as the time of the traffic survey

coincides the peak hour of traffic in Male’.




8.3.3 Groundwater Quality

The groundwater samples were collected from the building and tested for parameters such as salinity and pH in-
situ.

The Table 8 is the results of the parameter tested in the field. The result shows that the groundwater of the proposed
project site is slightly saline. This may be due to over extraction of the groundwater in the past and is common for
samples of groundwater collected from various areas in the Male’. The groundwater from the project site is normal
with no distinct condition for the parameters test. Fecal coliform was not tested as this would be positive for
groundwater in Male’.

Table 8: Results from the testing of groundwater quality

Parameter Results of the test
pH 7.3

Total Dissolved Solids (mg/L) 1,891

Electrical Conductivity (us/cm) 1,623

Turbidity 4

Phosphorous (mg/L) 800

Dissolved Oxygen (ng/L) 7.3

8.3.4 Air Quality

Ambient air quality data was not obtained for the proposed project, however, general air quality of Male’ was
assessed in 2010 as part of the study conducted for airport development project at Hulhule (AECOM, 2010). An
air quality monitoring station was set up at Hulhumale’, Hulhule and Male’ as part of this study. The objective of
the ambient air quality monitoring is to access background environment status and to check the conformity to the
applicable standards of ambient air quality.

The air quality monitoring was carried out using PM10, PM2.5, Sulphur dioxide (SO2), Oxides of nitrogen (NOX),
Carbon Monoxide (CO) as the parameters by sampling continuously during the sampling period.

The ambient air quality results obtained from the monitoring undertaken indicate that all parameters were within
the WHO guidelines for ambient air quality.
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Figure 20: The ambient air quality for Male”’ (inside red box) taken from EIA for INIA Reclamation and Expansion
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The levels of the particulate matters and NOy and SO are found to be generally low however the levels of CO is
observed to be highest in Male” when compared with other areas within the Greater Male” Region. This high level
of CO in Male’ is belived to be due to presence of greater number of vehicles in the Male’ confided to a small
area.

It is extremely difficult to establish a baseline for air quality specific to the project site. This is because there are
extensive number of on-going construction project in close vicinity to the project site.

8.3.5 Ecology and Vegetation Condition

There are no major vegetation or mature tree within the premises of the project site. However, there are some
mature trees in vicinity of the project site including coconut palm. Even though these trees are within the block at
which the project site is located no tree will be removed during the construction and operation of the project.
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Figure 21: Photos of the vegetation near the project site

8.4 Structural Environment
8.4.1 Conditions and Uses of Nearby Buildings

The adjacent buildings include Dhon Manik Restaurant and Sewerage pump station operated and maintained by
MWSC. Significant buildings close to the project site include Masjidhul Al-Sulthan Muhammad Ibn Abdullah,
Fuel Supply Maldives petrol filling station, IGMH, 25-storey Dharumavantha building (IGMH new building) and
multi-storied residential buildings. No major physical damages are seen in the buildings in the vicinity of the

project site.
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Figure 22: status of the neighboring buildings
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8.4.2 Conditions of the Near-by roads

The condition of the roads surrounding the Block was observed to be in good condition. No cracks or physical
damages were observed. However, due to excavation work for maintenance of the sewerage system by MWSC
has resulted in pot holes in the Buzuru Magu and Kanbaa Aisarani Hingun close to the project site.

;' ‘' .

Figure 23: Conditions of the roads around the project site.

8.4.3 Existing Uses of the site
The project site is currently used for commercial purpose and a guest house is operated in the project site.

8.5 Socio-economic Environment
8.5.1 Population of Male’

According to the census conducted by National Bureau of Statistics on 2014, the population of the Male’ is
153,379 divided into 83,429 males and 69,950 females. A large population of foreigners are also living in Male’
and included in the total population, a total of 20,360 persons divided into 17,274 males and 3,086 females
currently reside in Male’. According to the Census 2014, 38.98% of the country’s population now reside in Male’
(NBS 2014).

The population has rapidly grown in Male’. In 2006 Census, the total population of Male’ was 103,693 persons
divided into 51,992 males and 51,701 females. Hence, over the last 9 years, the population of Male’ has grown
by 32%. The rapid growth of population in Male’ is believed.

8.5.2 Populations of the Adjacent Buildings

Since the adjacent buildings to M. Dhimyaath are used for commercial purpose there are no residents living in
these buildings. However, these buildings are operational and workers will be accessing the buildings during both
construction and operational phase of the project.

8.5.3 Education in Male’

There are 36 school operatonal in Male” which consist of 13 government schools and 4 community schools and
19 private schools (Ministry of Education 2013). The student population as of 2013 was 27,204 which is highest
anywhere in the Maldives. The total number of teachers as of 2013 was 1,878 which give rise to a student teacher
ratio of 14.48 students per teacher in Male’ (Ministry of Education 2013).

8.5.4 Health

There are four major hospitals in Male’ namely Indhira Gandhi Memorial Hospital (IGMH), Sena Hiya Hospital
ADK Hospital and Medica Hospital. IGMH and Sena Hiya Hospital are government owned hospitals. IGMH is
the biggest hospital in the Maldives. ADK and Medica Hospital are private hospitals. These hospitals provide
medical health services for the residents of Male” and those who travel to Male” for medical services. In addition
to the aforementioned hospitals there are specialist clinics which provide specialist health care service to the
residents of Male’. Also, Dhamana Veshi (Male’ Health Centre) provides health monitoring, vaccination and
family planning services.
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8.5.5 Utilities

Utility services are supplied by the existing utility service providers in Male’, namely State Electric Company
(STECLO), who provide electricity services and Male’ Water and Sewerage Company (MW SC), who engage in
providing water and sanitation services in Male’.

8.5.6 Transport

There are no existing public transport system for land transport in Male’. However, there are existing ferry system
which connects between Velana International Airport and Male’. Regular ferries operate between other residential
islands close to Male’ including Hulhumale’ and Villingili which are considered as districts of Male’ city.

The most common mode of land transport are motorcycles and cars. In 2013, over 61,413 vehicles were registered
including motorcycles, cars, pickups, lorries, vans, trucks, etc, out of which motorcycles are amongst the highest
having 50,777 cycles registered (NBS 2014). This large number of vehicle in a small island such as Male’ has
given rise to many congestion issues and road safety issues in the Male’.

8.5.7 Waste Management

Over 211,579 tonnes of solid waste including industrial and domestic waste from Male’ were transported to
Thilafushi Island in 2013 (NBS 2014). Waste Management Corporation (WAMCOQO) has is the state-owned
enterprise responsible for waste management in Male’. They became operational from 2017 and provide waste
collection services for residential as well as commercial premises in Male’.

1.1.1. Economic Activities

Male’ is the main economic and commercial centre of the Maldives, hence a number of economic activities are
undertaken in Male’ which contributes to the local economy. The construction industry in Male’ is belived to be
the largest economic activity. Real estate development and management also plays a key role in the economy.
Public sector and private sector employment is a essential economic activity for the residents of Male’ as most of
the government agencies and institutions are based in Male’. In addition, local tourism activities such as operation
of travel agencies, guesthouses, souvenir shops are undertaken in Male’. Furthermore, operation of supermarkets,
departmental stores, garment shops, pharmacies and restaurants and cafes are common economic activity in the
Male’.

8.5.8 Economic Activities in the Surrounding Area to the project site

Being located in one of the most significant road in Male’ there are many economic activities undertaken in the
vicinity of the project site. Two adjacent buildings are dedicated to economic activities. The plot on the east of M.
Dhimyaath is used as restaurant which is one of the most famous restaurant in Male’ namely Dhon Manik
Restaurant. The plot on the west of M. Dhimyaath is owned by MWSC and a crucial pumping station is located
in the premises. Furthermore, there are Sonee Hardware shop and pharmacies in the vicinity of the project site.
Pharmacies are the most common type of shops as the area is very close to IGMH Hospital.
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9 Environmental Impacts

9.1 Introduction

This section of the report provides a detail description of the methodology used to identify, predict and assess the
environmental impacts due to construction phase and the operation phase of the proposed 13-storey building in
M. Dhimyaath. First, the potential impact will be identified and then the identified impact will be evaluated to
determine its level of significance. This section consists of the method used for impact assessment, the limitation
and uncertainties, the justification for the method used for impact prediction and description of impacts during
both construction and operation phase of the project.

9.2 Method Used for Impact Prediction

The impacts on the natural and social environment that may be caused due the project interventions are predicted
and is distinguished from construction and operation phases of the project. A simple descriptive matrix has been
utilized to predict the aforementioned impacts. The impact prediction was done using expert judgment and
professional opinions of the EIA consultant and also the based on the information provided in the reviewed EIAs
mentioned earlier in this report. Once the impacts have been predicted, a detailed description has been given for
the purpose of understanding the nature and type of the impact.

An impact is any change to a resource or receptor brought about by the presence of a project component or by the
execution of a project related activity. The evaluation of baseline data provides crucial information for the process
of evaluating and describing how the project could affect the biophysical and socio-economic environment.

Impacts are described as a number of types as summarized in Table 10. Impacts are also described as associated,
those that will occur, and potential, those that may occur;

Table 9: Types of Impacts (adapted from ERM 2008).

Nature or Type Definition

Positive An impact that is considered to represent an improvement on the
baseline or introduces a positive change.

Negative An impact that is considered to represent an adverse change from the
baseline, or introduces a new undesirable factor.

Direct Impacts that result from a direct interaction between a planned project

activity and the receiving environment/receptors (e.g. between
occupation of a site and the pre-existing habitats or between an effluent
discharge and receiving water quality).

Indirect Impacts that result from other activities that are encouraged to happen
as a consequence of the project (e.g. in-migration for employment
placing a demand on resources).

Cumulative Impacts that act together with other impacts (including those from
concurrent or planned future third-party activities) to affect the same
resources and/or receptors as the project.

9.3 Analysis for Significance of the predicted impacts

The analysis of environmental impacts is done in terms of their level of significance. According to Environmental
Resource Management 2008, Significance is a function of the magnitude of the impact and the likelihood of the
impact occurring. Impact magnitude (sometimes termed severity) is a function of the extent, duration and intensity
of the impact. The criteria used to determine significance are summarized in Table 10. Once an assessment is
made of the magnitude and likelihood, the impact significance is rated through a matrix process as shown in Table
11. For ease of review, the significance rating is colour-coded in the text according to Table 12. Outlined in Table
13 are the various definitions for the significance of an impact.

Significance of an impact is qualified through a statement of the degree of confidence. Confidence in the
prediction is a function of uncertainties, for example, where information is insufficient to assess the impact.
Degree of confidence is expressed as low, medium or high.

Table 10: Criteria used to assign level of significance

Magnitude — the degree of change brought about in the environment

Extent On-site: impacts that are limited to the Site Area only.
Local: impacts that affect an area in a radius of 20 km around the development
area.
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Duration

Intensity

Regional: impacts that affect regionally important environmental resources or
are experienced at a regional scale as determined by administrative boundaries,
habitat type/ecosystems.

National: impacts that affect nationally important environmental resources or
affect an area that is nationally important/ or have macro-economic
consequences.

Transboundary/International — impacts that affect internationally important
resources such as areas protected by international conventions.

Temporary: impacts are predicted to be of short duration and
intermittent/occasional.

Short-term: impacts that are predicted to last only for the duration of the
construction period.

Long-term: impacts that will continue for the life of the project, but ceases
when the project stops operating.

Permanent: impacts that cause a permanent change in the affected receptor or
resource (e.g. removal or destruction of ecological habitat) that endures
substantially beyond the project lifetime.

BIOPHYSICAL ENVIRONMENT: Intensity can be considered in terms of the
sensitivity of the biodiversity receptor (E.g.: habitats, species or communities).
Negligible: the impact on the environment is not detectable.

Low: the impact affects the environment in such a way that natural functions
and processes are not affected.

Medium: where the affected environment is altered but natural functions and
processes continue, albeit in a modified way.

High: where natural functions or processes are altered to the extent that it will
temporarily or permanently cease.

SOCIO-ECONOMIC ENVIRONMENT: Intensity can be considered in terms of the
ability of project affected people/communities to adapt to changes brought about by the
project.

Negligible: There is no perceptible change to people’s way of life.

Low: People/communities are able to adapt with relative ease and maintain
pre-impact livelihoods.

Medium: Able to adapt with some difficulty and maintain pre-impact
livelihoods but only with a degree of support.

High: Those affected will not be able to adapt to changes and continue to
maintain pre-impact livelihoods.

Likelihood - the likelihood that an impact will occur

Unlikely
Likely
Definite

The impact is unlikely to occur.
The impact is likely to occur under most conditions.
The impact will occur.

Table 11: Significance Rating Matrix

Significance
Likelihood
Unlikely Likely Definite
Magnitude Negligible Negligible Negligible Minor
Low Negligible Minor Minor
Medium Minor Moderate Moderate
High Moderate Major Major

Table 12: Significance Color Scale

Negative Ratings

Positive Ratings

Negligible Negligible
Minor Minor
Moderate Moderate

Table 13: The definition of difference level of significance
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Significance definitions

Negligible An impact of negligible significance is where a resource or receptor will not be

significance affected in any way by a particular activity, or the predicted effect is deemed to
be imperceptible or is indistinguishable from natural background levels.

Minor An impact of minor significance is one where an effect will be experienced, but

significance the impact magnitude is sufficiently small and well within accepted standards,
and/or the receptor is of low sensitivity/value.

Moderate An impact of moderate significance is one within accepted limits and

significance standards. The emphasis for moderate impacts is on demonstrating that the

impact has been reduced to a level that is as low as reasonably practicable
(ALARP). This does not necessarily mean that “moderate” impacts have to be
reduced to “minor” impacts, but that medium impacts are being managed
effectively and efficiently.

Major An impact of major significance is one where an accepted limit or standard

significance may be exceeded, or large magnitude impacts occur to highly valued/sensitive
resource/receptors. A goal of the EIA process is to get to a position where the
project does not have any major residual impacts, certainly not ones that
would endure into the long term or extend over a large area. However, for
some aspects there may be major residual impacts after all practicable
mitigation options have been exhausted (i.e. ALARP has been applied). An
example might be the visual impact of a development. It is then the function of
regulators and stakeholders to weigh such negative factors against the positive
factors, such as employment, in coming to a decision on the project.

9.4 Limitations and the uncertainties of the impact assessment methodology

The following aspects are considered as limitation and the uncertainties which may be involved in the impact
assessment process;

e All the potential environmental aspects have been predicted and assumed for the proposed project
development hence they may differ in the natural context such as site conditions and uncertainties in
scales and magnitude.

e The baseline data for the existing environmental conditions were taken in a very short period of time
hence may affect the accuracy in prediction of the environmental impacts.

e The aforementioned baseline data for the existing environmental condition were collected for one
monsoonal season (lruvai season) and inferred based on that seasonal data hence the predicted
environmental impacts may vary on the other (Hulhangu) season.

e Expert judgment and professional opinion of the EIA consultant were enhanced using the existing EIA
reports of similar nature, however due to the unique nature of coastal processes, lagoons and reef system
in the Maldives each island is unique. Hence the predicted environmental impacts may vary from island
to island.

9.5 Justification for the Methodology used

There are many various methodologies used for impact assessment in environmental context. One of the most
commonly used methodologies include check lists and matrices such as Leopold Matrix (Lohani et al., 1997) The
Leopold matrix was conceived by geologist Luna B. Leopold and his colleagues in 1971, as a response to the US
Environmental Policy Act of 1969, which didn’t give clear instructions to the Federal Government agencies for
preparing an impact report or for examining the environmental effects of the projects that an agency plans. The
Leopold matrix addressed this challenge by ‘providing a system for the analysis and numerical weighting of
probable impacts’ (Josimovic et al., 2014).

According to the Leopold matrix method, EIA should consist of three basic elements:

1. a listing of the effects on the environment that the proposed development may induce, including the
estimate of the magnitude of each of the effects;

2. anevaluation of the importance of each of listed effects (e.g., regional vs. local); and

3. asummary evaluation, which is a combination of magnitude and importance estimates.

The impact assessment method used in this report is a matrix which is derived from the Leopold Matrix however
this method uses a colour code to assign the significance level of each predicted impact. This method has been
adapted from the Environmental Resource Management (2008).
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Leopold Matrix is an effective impact assessment methodology which has been extensively used by EIA
practitioners across the world. The colour coding enhance Leopold Matrix further. Since EIA is a technical report
which are read by both technical experts of different field as well as the general public, the colour coding of the
significance level will enhance the report in a manner which would be easily comprehended by general public and
people with no technical expertise in this field.

9.6 Impact Prediction

The environmental impacts of the proposed 13-storey building in M. Dhimyaath project are predicted in this
section of the report by using a simple descriptive matrix. The following matrix distinguishes the types of
environmental impacts that may be associated with various project actions on key environmental components and
distinguishes whether these are impacts during construction period or during post-construction and operations
period.

The following Table 14 predicts the nature and types of environmental impacts based on the existing
environmental condition of the islands and the surrounding environment;
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Table 14: Impact Analysis Matrix for proposed 13-storey building in M. Dhimyaath

Project
Activity

Bio-physical Environment

Socio-economic Environment

Soil & Groundwater

| Air & Noise

Services & Infrastructure

| Health & Safety

Construction Phase

Demolition

No significant impact | e

Unsettling of dust and other
particulate matter will decline the
air quality in the vicinity of the
project site.

Noise pollution and disturbance for
nearby residents of the project site.

Potential threat to nearby
buildings and roads.
Damage may occur to
electricity or telephone
cables which are close to
the project site.

Potential fall of debris and other
accidents may occur

Dust and particulate matter may
trigger upper respiratory tract
infection and affect asthma patients
living in close vicinity to the project
site.

Excavation

Potential impacts on
the soil environment

Unsettling of dust and other particulate
matter will decline the air quality in the
vicinity of the project site.

Damage may occur to
electricity or telephone
cables or water and
sanitation pipes which are
close to the project site.
Potential threat to nearby
buildings and roads.

Road blockage

Without proper signage, there may
be potential accidents of falling into
the trenches excavated.

Dust and particulate matter may
trigger upper respiratory tract
infection and affect asthma patients
living in close vicinity to the project
site.

Construction

Groundwater may be | o

Short-term exposure to dust due to

Exposure to noise levels

Potential fall of objects and other

Activities affected due to usage of cement on the construction for residents close to the accidents may occur
disposal of site. project site. Dust and particulate matter may
wastewater at the | «  Noise pollution and disturbance for Road blockage and traffic trigger upper respiratory tract
construction site. nearby residents of the project site. re-routing. infection and affect asthma patients
living in close vicinity to the project
site.
Exposure dust from cement and
offensive smell from paints and
other chemicals.
Dewatering Short-term loss of | No significant impact Short term decline in Potential ~ breeding  site  for
groundwater from the groundwater quality for mosquitos.

project boundary and
vicinity of the project
site.

the close by plots
Road blockage due to
installation of dewatering

pipes.
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Operation of | Potential Noise disturbances due to operation of | ¢ Damage to roads due to | ¢ Potential accidents during the
construction | contamination of | heavy machineries transport  of heavy operation of the heavy machineries
machineries groundwater from oil- machineries and vehicles.
& vehicles spill from e Road blockage during
machineries transport  of  heavy
machineries
Construction | e  Potential to | No significant impacts Additional burden to existing | Potential public health impacts and
waste pollute the commercial waste | nuisance.
groundwater management system in Male’
e Land degradation
Operational Phase
Solid Waste | Aesthetic impacts and | No significant impacts Additional burden to existing | Potential public health impacts and
Management | potential groundwater residential waste management | nuisance.
and Disposal | pollution system in Male’
Increased No significant impact | Exposure to air pollutants such as | Additional burdenonroadsand | CO & particulate matter may trigger
Traffic carbon monoxide contribute to congestion of | upper respiratory tract infection and
Male’ affect asthma patients living in close
vicinity to the project site.
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The above table illustrates project activities both during the construction and operational phase. The impacts of these
project activities are predicted both for the biophysical and the socioeconomic environment of proposed project area
in M. Dhimyaath is also shown the Table 16. The following Table 17 is a summary of project activities which has the
greatest impact on both natural and social environment respectively.

Table 15: Summary of project activities with the most significant impact on both natural and social environment of
Proposed project site at M. Dhimyaath

Phase of the project

Natural Environment

Social Environment

Construction Phase

Operational Phase

Demolition (Negative Impacts)
Excavation (Negative Impacts)
Construction  Activities  (Negative
Impacts)

Dewatering (Negative Impacts)
Operation of construction machineries
& vehicles (Negative Impacts)
Construction Waste (Negative
Impacts)

Solid waste management and disposal
(Negative Impacts)

Increase Traffic (Negative Impacts)

Demolition (Negative Impacts)
Excavation (Negative Impacts)
Construction  Activities  (Negative
Impacts)

Dewatering (Negative Impacts)
Operation of construction machineries
& vehicles (Negative Impacts)
Management of construction waste
(Negative Impacts)

Solid waste management and disposal
(Negative Impacts)

Increase Traffic (Negative Impacts)

9.7 Description of Impacts
9.7.1 Construction Phase Impacts
9.7.11  Demolition

There is an existing 3 storey-building in the plot of M. Dhimyaath which will be demolished for site clearance prior
to commencement of the construction of the proposed 13-storey building. Hence, the impacts on the bio-physical
environment and the socio-economic environment is considered to be highly significant. The demolition will be
carried out by the contractor using heavy duty machineries used for demolition of concrete buildings in Male’.

The main impacts on the bio-physical environment include the following;

e  Unsettling of dust and other particulate matter will decline the air quality in the vicinity of the project site for
a short period of time;
¢ Noise pollution and disturbance for nearby residents of the project site.

A critical task such as demolition of a 3-storey building will cause some significant impacts on the socio-economic
environment of the residents living in close vicinity to the project site. These impacts were identified as the following;

Potential threat to nearby buildings and roads in terms of cracking and physical damages;

Damage may occur to electricity or telephone cables which are close to the project site;

Potential fall of debris and other accidents may occur;

Dust and particulate matter may trigger upper respiratory tract infection and affect asthma patients living in
close vicinity to the project site.

9.7.1.2 Excavation

It is estimated that approximately 430 m3 of sand form the plot will be excavated for laying the raft foundation and
development of basement of the 13-storey building. Sand from the proposed building boundaries will be excavated
by using an excavator. Although there are no major environmental impacts from sand excavation due to absence of
any significant habitats and the highly urbanized nature of the Male’, very low-level impacts on the soil environment
is believed to take place. This includes displacement of some soil organisms.

There will be no impacts on terrestrial flora or fauna due to absence of any terrestrial flora or fauna within the plot of
M. Dhimyaath. Also structural impacts to the nearby buildings and roads are highly unlikely, however the following
impacts have been identified as potential impacts on the bio-physical environment due to the proposed development;

e Potential impacts on the soil environment;
e Unsettling of dust and other particulate matter will decline the air quality in the vicinity of the project site.
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Furthermore, the following are some socio-economic impacts which may rise due to excavations during the
construction phase of the proposed 13-storey building at M. Dhimyaath.

e Damage may occur to electricity or telephone cables or water and sanitation pipes which are close to the
project site.

Potential threat to nearby buildings and roads.

Road blockage

Without proper signage, there may be potential accidents of falling into the trenches excavated.

Dust and particulate matter may trigger upper respiratory tract infection and affect asthma patients living in
close vicinity to the project site.

9.7.1.3  Construction Activities

Due the relatively large size of the building that will be constructed in the M. Dhimyaath plot, a number of construction
activities will occur including cladding, concrete mixing, safety framework development, site preparation, transport
of construction material, welding and woodworks etc. There construction activities are believed to generate impacts
on both bio-physical and socio-economic environment.

The following are impacts on the bio-physical environment which are predicted;

e  Groundwater may be affected due to disposal of wastewater at the construction site;
e  Short-term exposure to dust due to usage of cement on the construction site.
o Noise pollution and disturbance for nearby residents of the project site.

The mains socio-economic impacts which may arise due to the construction activities during the construction phase
include the following;

e  Exposure to noise levels for residents close to the project site;

¢ Road blockage and traffic re-routing;

o Potential fall of objects and other accidents may occur;

e Dust and particulate matter may trigger upper respiratory tract infection and affect asthma patients living in
close vicinity to the project site;

e  Exposure dust from cement and offensive smell from paints and other chemicals.

9.7.14  Dewatering

It is estimated that around 432 m® of groundwater will be required to be dewatered from the proposed project area.
The environmental impacts associated with dewatering is expected to be short-term in nature. These include the
following impacts on the bio-physical environment;

e  Short-term loss of groundwater from the project boundary and vicinity of the project site.
e Decline in groundwater quality including increase in turbidity and dissolved solids.

The following impacts on the socio-economic environment are anticipated as a result of dewatering during the
construction phase of the project;

e  Short term decline in groundwater quality for the close by plots;
¢ Road blockage due to installation of dewatering pipes;
e Potential breeding site for mosquitos.

9.7.1.5  Operation of Construction machineries and vehicles

As part of the proposed project, construction machinery such as concrete batching plant, trucks and other vehicles
such as excavators will be used in the operations. The following impacts are expected to affect the bio-physical
environment dur to operation of construction machineries and vehicles;

e Potential contamination of groundwater from oil-spill from machineries;
o Noise disturbances due to operation of heavy machineries

The following are the socio-economic impacts anticipated due to operation of construction machineries and vehicles;

e Damage to roads due to transport of heavy machineries;
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e Road blockage during transport of heavy machineries;
e Potential accidents during the operation of the heavy machineries and vehicles.

9.7.1.6  Construction Waste

Any project that involves construction generates large amount of solid waste. Construction was involving packaging
waste such as cement bags and cardboards, concrete waste, iron, timber, aluminum, nets, wastewater, etc that are
generated from construction activities if inappropriately disposed have the potential to degrade environmental
conditions in disposed areas. The following are some of the impacts on the bio-physical environment due to the
construction waste;

e Potential to pollute the groundwater
e Land degradation

The construction waste will have some adverse impacts on the socio-economic environment during the construction
phase of the proposed project. They include the following;

e Additional burden to existing commercial waste management system in Male’
e  Potential public health impacts and nuisance.

9.7.2 Operational phase Impacts
9.7.2.1  Solid waste management and disposal

Any residential building or commercial building will generate large quantity of solid waste during the operational
phase. These may differ based on the type of economic activities which are carried out in the building. The largest
environmental impact will be from generation of household waste from the building as it will be primarily used for
residential purpose. Household waste mostly includes food waste and other household items. Piling of household
waste by the project area is believed to generate serious environmental implications including decreased aesthetics
and higher risks of disease outbreaks. Solid waste need to be properly managed and disposed daily in order to prevent
public health issues and foul odour. The following are some of the adverse impacts of solid waste accumulation as
more number of resdients will be residing in the proposed 13-storey building in M. Dhimyaath.

The most significant impacts on the bio-physical environment include the following;
e Aesthetic impacts and potential groundwater pollution
The most important socio-economic impacts include the following;

e Additional burden to existing residential waste management system in Male’
¢ Potential public health impacts and nuisance.

9.7.2.2 Increased Traffic

As a greater number of families will be residing in a 13-storey building such as the proposed building in M. Dhimyaath
there may be some issues arising as the traffic in the project area will increase as more number of people reside in the
building. It is expected to provide housing for at least 27 families once the building is completed. Some traffic is
believed to be diverted to the area mostly for use of the residents, hence the traffic is deemed to be slightly increased
as result of the proposed development. This may give rise to some impacts on both bio-physical and socio-economic
environment.

These impacts include:

e  Exposure to air pollutants such as carbon monoxide

e Additional burden on roads and contribute to congestion of Male’

e CO & particulate matter may trigger upper respiratory tract infection and affect asthma patients living in
close vicinity to the project site.

9.7.3 Cumulative Impacts

At present, there is an ongoing construction project in the Block and an empty plot planned for a similar development
and as a result of these developments, similar environmental impacts such as increased dust and emissions, increased
traffic, generation of construction waste around the area is believed to happen simultaneously. Hence, in general the
magnitude of these environmental impacts such as dust, noise and traffic increase may be higher on a collective basis.
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9.7.4 Positive Impacts

A building with 13-stories will bring enormous social and economic benefits. At the full occupancy it is expected to
accommodate 100-150 people. Hence, this will contribute towards alleviation of the housing needs in Male’.

In addition, the proposed building will have commercial areas, which can be economic opportunities as well as indirect
opportunities for employment once the businesses are operational.

Male’ has heavy traffic and limited parking space. This proposed building with car and motorcycle parking area in the
basement will contribute towards elimination of traffic and parking stress in the project area.

In general, the proposed project for 13-storey building in M. Dhimyaath will bring numerous social and economic
benefits.

9.8 Impact Analysis and Evaluation

This section is aimed to analyze and evaluate the environmental impacts due to the proposed 13-storey building in M.
Dhimyaath. The previously described impacts will be analyzed for their level of significance.

Table 16: Impact Analysis Matrix for proposed 13-storey building in M. Dhimyaath

Project Activity/ Impact Extent Duration Intensity | Likelihood | Significance Col
or
Sca
le

Construction Phase

Demolition Local Short-term Medium Likely Moderate

Excavation Onsite Short-term Medium Likely Moderate

Construction activities Onsite Short-term Low Unlikely Minor

Dewatering Local Short-term Medium Likely Moderate

Operation of construction machineries Local Short-term Low Likely Minor

and vehicles

Construction Waste Local Short-term Low Unlikely Negligible

Operational Phase

Solid waste management and disposal Local Long-term Low Unlikely Negligible

Increased Traffic Local Long-term Medium Likely Moderate

Both Phases

Cumulative impacts Local Long-term Medium Likely Moderate

Positive Impacts Local Long-term Medium Definite Moderate

The Table 16 is an impact analysis. Table 16 it can be inferred that magnitude of the most of the negative impacts on
the natural and social environment is moderate, minor or negligible.

The most significant impact during the construction phase of the proposed 13-storey building in M. Dhimyaath is due
to demolition, excavation and dewatering.

For the operational phase of the proposed 13-storey building in M. Dhimyaath, the most significant negative impacts
will be caused by increase in traffic however, the significance level of this impact is expected to be medium in nature.
The cumulative impact previously described is considered to be moderate in nature and the positive impacts of the
project is very much significant due to the housing needs in the Male’.
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10 Mitigation Measures

10.1 Introduction

The main objective of the following section is to provide environmental management and mitigation measures that
will be undertaken and monitored in order to minimize and offset previously described environmental impacts of the
proposed Jetty construction project in V. Fulidhoo.

10.2 Justification for the proposed mitigation measures
The following factors were considered in order to evaluate the appropriateness of the proposed mitigation measures;

Costs;

Benefits;

required manpower;
equipment;
expertise;

timing and
technology

The proposed mitigation measures will be the most cost-effective, have the maximum benefits and requires minimum
utilization of manpower and equipment. Furthermore, the practicality of the proposed mitigation measures will be
given a high priority. The technical aspects of the different project components were considered when evaluating the
proposed mitigation measures.

10.3 Limitations of the proposed mitigation measures

The main limitation of the proposed mitigation measures is that these mitigation measures are proposed for an impact
which is predicted. Since the impact has been predicted, there is an uncertainty regarding how the impact will affect
the natural environment when the actual project is implemented. The nature of impacts even from similar project
activities undertaken in a different location in the country could generate in a totally different manner

10.4 Mitigation measures for construction phase impacts
10.4.1 Mitigation Measures for Excavation Impacts

Excavation of the area is required to lay foundation of the building and develop the basement; hence it is an important
aspect of the proposed 13-storey building in M. Dhimyaath project. Excavation has the potential to impact the
groundwater and structural environment in the project vicinity. The following measures will be taken to reduce the
impact of excavation.

e  Only the required area will be excavated and the work will be completed as soon as possible.

e The entire boundary will be shored with corrugated sheets supported by iron beams as a safety measure while
preparing the site ready for construction. This will also be used for foundation protection.

e The excavated material will be immediately transported out of the project boundary to an approved area.

The following are key consideration which need to be taken for the most significant mitigation measures listed above;

Mitigation Measure Shoring of entire boundary with corrugated sheet supported by iron beams
Cost Approximately 20,000 USD

Benefits Protection of adjacent buildings

Expertise Structural Engineering

Required Manpower 2-5

Responsibility Contractor

Equipment and | Corrugated sheets and iron beams

Technology

Timing Prior to construction works

10.4.2 Mitigation Measures for Demolition Impacts
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There is an existing 3-storey building in the M. Dhimyaath plot which will be demolished before the construction of
the 13-storey building take place. The demolition activities are expected to have significant impact on the air quality
and the structural environment near the project site.

The following are the mitigation measures which will be taken in order to minimize the impacts of demolition;

Demolition will be done by experienced contractors who will take all the precautionary measures to avoid
damage to adjacent buildings due to vibrations.

Site is to be demarcated and boundary walls of approximately 6ft high are to be put in place straight after
demolition

Ensure no material gets deposited outside project boundary

Safety nets will be deployed in order to avoid falling of debris on the pedestrians and users of adjacent road.

The following are key consideration which need to be taken for the most significant mitigation measures listed above;

Mitigation Measure Installation of Safety nets used to prevent falling of debris
Cost Approximately 5000 USD

Benefits Protection of pedestrians and workers

Expertise Structural Engineering

Required Manpower 2-5

Responsibility Contractor

Equipment and | Safety nets and iron beams

Technology

Timing Prior to demolition works

10.4.3 Mitigation Measures for Dewatering Impacts

Dewatering impacts can be short-term in most of the cases, however it occurs very rapidly. The following mitigation
measures will be taken in order to reduce the impacts from dewatering;

The dewatering activities will be commenced only after obtaining the required dewatering permit from the
EPA and will be conducted according to the prescribed schedule;

A signage indicating that dewatering is in progress will be placed in order to inform the general public about
dewatering activities.

The dewatering operations will be undertaken quickly in order to reduce the prolonged environmental
impacts on the areas close to the project site.

Dewatering pipeline will be regularly monitored for physical damage and immediately rectify the issue. This
will be done if dewatering will be undertaken by contractor’s equipment and machinery.

The following are key consideration which need to be taken for the most significant mitigation measures listed above;

Mitigation Measure Monitoring and management of the dewatering pipelines
Cost Approximately 7000 USD

Benefits Avoid potential flooding of the roads

Expertise Environmental protection & plumbing

Required Manpower 2-5

Responsibility Contractor

Equipment and | Pipelines, machineries, management

Technology

Timing Prior to construction

10.4.4 Mitigation Measures for Construction Activities Impacts

The main impacts from the construction activities have been outlined in the previous section of this report (see Table
15). The following are mitigation measures which will be taken in order to reduce the impacts of construction

activities.
e  Construction work sign boards and fencing will be placed prior to construction phase;
e Placement of safety and dust protection nets all around the building plot;
e Enforcement of the mandatory use of safety equipment and gear at all times during the construction phase;
o  Excessive noise at night time will be avoided as all the construction activities are time bound.
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All the construction activities will be conducted within the project boundary hence nuisance related to
construction activities will be reduced to the residents living close by.

All road blocking will be released at shortest possible time upon completion of the work;

All construction activities will be halted for prayer times in order to avoid noise disturbance to the close by
mosque;

First Aid kits will be maintained at the site at all times.

The following are key consideration which need to be taken for the most significant mitigation measures listed above;

Mitigation Measure Use of safety equipment and gear

Cost Approximately 16,000 USD

Benefits Avoid accident and increase safety of the workers
Expertise Procurement and Project management

Required Manpower 2-5

Responsibility Contractor

Equipment and | Safety equipment

Technology

Timing During construction phase

10.4.5 Mitigation Measures for impacts from construction machineries & vehicles

Machineries and vehicles used for construction purpose such as batching plant, excavators and truck will be widely
used during the construction phase of the proposed project. These machineries and vehicles are expected to have the
impacts as described in the impact description section (see Table 16). The following mitigation measures will be taken
in order to reduce the aforementioned impacts;

EPA guidelines will be followed during the operation of the concrete batch plant;

The transport of materials using the vehicles will be done during the off-peak traffic hours;

The materials will be transport in bulk in order to reduce the need of frequent transportation of the materials
and reducing the impacts of noise and dust/

The vehicles will be operated only within the project plot and areas designated by the Ministry of Housing
and Infrastructure in order to avoid frequent road blockage.

The following are key consideration which need to be taken for the most significant mitigation measures listed above;

Mitigation Measure Employment of an experienced site supervisor
Cost Site supervisor salary

Benefits Reduce dust and emission

Expertise Project management

Required Manpower 1

Responsibility Contractor

Equipment and | Site supervisor

Technology

Timing During construction phase

10.4.6 Mitigation Measures for impacts from Construction Waste

As outlined in the impacts section, large amounts of construction waste will be generated from the proposed project.
In order to reduce impacts from solid waste disposal on the construction site, the following measures will be
undertaken;

All the construction waste will be piled and segregated in an allocated location within the project site;
Re-use construction waste where ever possible in order to reduce waste required for disposal;

Regularly transport unusable construction waste to the waste collection site in Male’ with assistance from
WAMCO.

Avoid transport of construction waste during rainy weather conditions;

Arrange transportation of construction waste such that peak traffic hours will be avoided.

Outsourcing will be done to WAMCO or any other licensed party for waste handling and comply with the
waste management regulation all the times;

Waste disposal on-site and within the boundary of the project area will be avoided at all times.
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The following are key consideration which need to be taken for the most significant mitigation measures listed above;

Mitigation Measure Transport waste regularly to the designated construction waste collection site
Cost WAMCO charges

Benefits Reduce waste accumulated in the project site

Expertise Logistic and transport

Required Manpower 1

Responsibility Contractor

Equipment and | Dump trucks, lorries and pick-ups

Technology

Timing During construction phase

10.5 Mitigation measures for operational phase impacts
10.5.1 Solid waste management disposal

It is highly important to manage household waste during the operational phase of the project. The following measure
will be implemented in order to mitigate the impacts from household waste accumulation in the building;

Piling of solid waste in the floors and by the building will not be allowed,;

The building and adjacent areas will be kept clean at all times and free from waste;
WAMCO will be outsourced for waste management and handling.

Waste disposal will be avoided at the project site at all the time.

The following are key consideration which need to be taken for the most significant mitigation measures listed above;

Mitigation Measure Subscription to the WAMCO waste collection service
Cost WAMCO charges (MRV 100 per apartment)

Benefits Reduce waste accumulated in the project site

Expertise Logistic and transport

Required Manpower 1

Responsibility Contractor

Equipment and | Dump trucks, lorries and pick-ups

Technology

Timing During operational phase

10.5.2 Mitigation measures for increased traffic

As a result of the newly constructed building large amounts of traffic will be diverted to the project area during the
operation phase of the project. The following mitigation measures will be undertaken in order to avoid impacts due to
increased traffic;

e  Prohibition of parking of vehicles by the building;
o Residents will be encouraged to park in the parking space available within the building and basement area.

The following are key consideration which need to be taken for the most significant mitigation measures listed above;

Mitigation Measure Prohibition of parking of vehicles by the building
Cost 0

Benefits Good traffic flow

Expertise Traffic Management

Required Manpower Nil

Responsibility Building owner & Transport authority

Equipment and | Signage

Technology

Timing During operational phase

10.6 Commitment by the proponent

The proponent is fully aware of and recognizes the importance of implementing environmental management and
mitigation measures as the proposed project is deemed to have certain environmental and human health impacts. The
commitment letter from the proponent is attached in the Annex.
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11 Alternatives

This section of the report contains the alternative means for the project in terms of no development option, alternative
project design, alternative power generation and alternative foundation.

11.1 No project option

Initially the no project option is discussed in order to hypothesize whether the project should be taking place first of
all. Sometimes, projects are proposed without much thought given to the socio-economic motivation of such
development and the unnecessary impacts it may have on the environment, especially those that are long term.
Therefore, carrying out this exercise is important to avoid such a scenario and to ensure that undertaking this project
at this stage makes good socio-economic sense without any significant impact on the environment.

The advantages and disadvantages of not undertaking each project component is given below.

Table 17: Advantages and Disadvantages of the no project option

Advantages Disadvantages

Will not contribute to groundwater degradation | Will be a missed opportunity for the
developers to develop their land and
increase the value of their land

Will not lead to health and safety concerns at | Will not be able to alleviate the issue of

project site people living in small crowded places in
Male’

Will not contribute to structural issues of | Will lead to residents of the existing

neighboring buildings. structure to continue living in an old

structure prone to accidents

Will not cause any noise and air pollution at | Will decrease economic opportunities for
project location construction  companies and their
employees

Will not cause any traffic disruptions

Will not have any contribution to the increasing
population in Male’

A comparison of the no project option with the project going ahead as proposed, indicate that the no-project option is
practicable, and environmentally favourable but involves massive losses to the developers. The other major
disadvantage of the no project option is that in such a case, there won’t be further housing options for people living in
crowded areas in Male’. However, on the other side, it may also discourage more people migrating to Male’, thereby
increasing the population of the already dense city. However, this is a very indirect effect, the scope of which is outside
this project, as the developers cannot in any way influence this socio-economic behavior.

There are a few advantages of the no project option from an environmental perspective. However, local environmental
impact from this project is small in nature, and the advantages stated is not significant, since most of the environmental
impacts can be properly mitigated. Alternatives for components of the project are discussed further.

11.2 Project Alternatives

The Proponent initially decided that the best option not encompassing excessive costs would be adopted after
evaluating different options. Therefore, the different alternatives for the project components were considered before
finalizing a particular option. Alternative options; mainly based on design and methodology for the construction are
given below.
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11.2.1 Project Location

Alternative locations are not as important for this project, as the location cannot be changed under any circumstances.
The government could provide the developers with an alternative land of similar size from a similarly lucrative
location in Maldives. However, there is currently no such program and the practicality of such a shift in location is
questionable. Proceeding with the construction in this exact location will be the most favorable for the developers.

11.2.2 Power generation.

Currently it is proposed to utilize the existing power system in Male’; that is to obtain power from Stelco mains.
However, other alternatives such as use of solar energy is recommended especially given the large empty terrace. The
proponent informed that this had been considered subject to utility, practicality and feasibility.

1.1.2. Foundation

A deep pile foundation can be constructed, which will likely provide more stability to the 11 storey structure in the
long term. However, the city have had to endure some negative experiences with deep piled structures, most notably
that of the Traders building (formerly Holiday Inn) at Athireege Aage. For the structure, metal load bearing piles were
driven to depths of 30 to 40 metres. The deep piling, lead to several neighbours complaining of tremors and cracks in
their walls. Due to the close proximity of buildings structures, use of deep pile technology may not be ideal for high
rise buildings in Male’.

11.3 Justification for the preferred alternatives

The following statements justify the preferred options over the alternatives proposed that will be undertaken as a part
of the proposed 13-storey building in M. Dhimyaath

e Itis preferred that the proposed development should be implemented over the no development option since
the project has tremendous social and economic benefits in terms of developing social housing, creating jobs
and contributing commercial benefits of having commercial spaces, which can be sustained for long-term
periods. The proposed development will greatly contribute to the social and economic aspects of the area
many years to come.

o  Utilization of the existing power system is more feasible than roof-top solar PV installation as this technology
will require a significant capital investment and the proponent is currently investing a significant capital for
the construction of the building itself.

e With regards to the foundation method of the proposed high rise building, a raft foundation method has been
considered given that there will be a significant environmental impacts such as dewatering impacts from a
deep pile foundation.
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12 Stakeholder Consultation

This section outlines the major findings of the consultations undertaken with regards to the proposed 13-storey
building in M. Dhimyaath

12.1 List of Stakeholder

As per the approved Terms of Reference (TOR) for the EIA, the following key stakeholders have been identified;
MWSC, STELCO, General public at the project area, Thaajudheen School and WAMCO

12.2 Communication channel among the stakeholders

The following section outlines mechanisms as requested in the TOR with regards to providing necessary information
to key stakeholders that have been identified above. In this regard, the following mechanisms will be practiced
throughout the process of the proposed 13-storey building at M. Dhimyaath.

12.3 Means of Stakeholder Consultation

There is no formal method for undertaking stakeholder consultation with regards to addressing concerns and issues
relating to the project, hence a number of methods have been used to collect information from key stakeholders
identified above. These include; formal communication with STELCO, MWSC and WAMCO and Thajudheen
School, and informal communication general public of project area. Additional stakeholders were also consulted.

12.4 Key Outcomes
12.4.1 Ministry of Housing and Infrastructure

Ministry of Housing and Infrastructure has approved the concept of the proposed development. The approval letter
from the ministry is annexed to this report. The approval from the ministry is indicative that they have no major
concerns over the proposed development provided that the development shall be undertaken in conformity to relevant
laws and regulations. A construction permit will be given to the project proponent upon approval of the EIA.

Additionally, the Ministry of Housing and Infrastructure has approved foundation plan of the building, which is also
annexed to this report.

12.4.2 MWSC

MWSC was consulted as part of the project. MWSC’s requirements for the pluming has been addressed in the detail
designing of the project that has been approved by the Ministry of Housing and Infrastructure. MWSC will be able to
supply required freshwater during project construction phase as the site is located on a main road

Suggested to have two catch pits for wastewater on either side of the building, which will be connected to the main
sewer network.

MWSC is currently upgrading the main sewer in Male’ in different sections as well as increasing the diameter of the
freshwater pipeline in different sections in Male’ and the pump stations for the main sewer are being upgraded to
allow for more volume to be pumped out from the system. Hence there will be no capacity issue for managing
sewerage and supplying freshwater to the proposed building

For dewatering purpose some other measures need to be considered given that there are some limitation for
continuously dewatering from large development projects that can be used through the MWSC Sewerage network.
MWSC provide booster pumps that can provide freshwater to top floors of the building without any drop of the
pressure.

12.4.3 STELCO

STELCO is the main provider of electricity in Male’. STELCO was consulted on 23" September 2017 over the phone.
The building at Dhimyaath will be connected to STELCO grid when it is completed. STELCO with provide electricity
to the project site during construction phase. The site on a main road, electricity can be made available easily. The
design of the building to have easy access to the switchboard room, meters are located on the ground floor of the
building. There is no issue of STELCO to have a standby genset for emergency use within the building. There will be
no capacity issue to provide electricity to the building as there is ongoing upgrading works done at STELCO
powerhouse. All meters need to be approved by STELCO as nhow an HV metering system is implemented in Male.

12.4.4 WAMCO
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As part of the project EIA, WAMCO was consulted over the phone on 23 September 2017. WAMCO is the main
company which collects and transport waste, including construction waste to Thilafushi from Male’. WAMCO is
making arrangements to obtain necessary vehicles and machinaries to collect and transport construction waste from
construction sites in Male’ to the waste transfer facility in Male. The waste from the waste transfer facility is
transported to Thilafushi for final disposal on landing crafts. The company is currently increasing its capacity in terms
of vehicles for waste transportation for all service areas. For the household waste and commercial waste, WAMCO
provide building services service to collect waste. Similarly, WAMCO has a call up service to collect bulk waste from
houses and commercial facilities in Male".

12.4.5 Transport Authority Maldives

Mr. lbrahim Yasir, Director, Maldives Transport Authority was contacted on 17™ September 2017 at 10:00 am over
the phone. It was indicated that MTA has no direct involvement of Transport Authority of Maldives with regards to
providing any permission such as parking and road blocking for the proposed project. Under the Land Transportation
Act 5/2009, a Regulation on Parking of Vehicles has been developed (2012/R-1), which states parking zones shall be
determined by the City Council in Citiies and Island Councils in the islands.

12.4.6 Thaajudheen Schools

As part of the project EIA ToR, Mr. Ibrahim Saeed, Administrator (7900428) of Thaajuddeen School was consulted
over the phone on 24" September 2017. Mr. Ibrahim Saeed highlighted that noise is the schools primary concern
regarding construction projects going on nearby vicinity. He also noted that M. Dhimyaath is not very close to the
school and they do not think impact of noise will be significant. However, school face some difficulties due to high
noise level from nearby construction sites, especially during examination period. Therefore, school requests client to
share the construction schedule with school.

12.4.7 General Public of the project area
Following are the summary of major findings of the stakeholders with the general public around the project area.

This is a high traffic area due to many cafes, restaurants, offices, school, hospital and a main road, the development
may impact traffic movement in the area.

Currently motorcycle parking by the proposed block is undertaken mostly by Dhonmanik restaurant and IGMH
visitors and if parking is not allowed, it will be difficult for the restaurant and hospital visitors, however, there are
other parking areas on the other side of Ameeni Magu, which can be used.

There will be no major issues from noise and dust as activities will happen inside a closed boundary and work will
not be undertaken at night.

Most problems to pedestrians and traffic as well as residents in the area are believed to occur during the initial stages
of the development. A lot of multi-storey buildings have been developed near the project site and some are under
development that have completed structural works, there are major issues with dust and noise from these ongoing
projects. Once structural works are completed, no major problems are believed to occur as things will get normalized
by then.

Summary of the stakeholders who were consulted

Name Designation Stakeholder Contact
Ahmed Shafiu Commercial Collection Services | WAMCO 7698899
Manager

Aishath Bariya Engineer Ministry of Housing and Infrastructure

Mohamed Niyaz Senior Engineer STELCO 778 7021
Mr. Ibrahim Yasir, | Director Maldives Transport Authority 7944443
Mr. Ibrahim Saeed | Administrator Thaajuddeen School 7900428
Ibrahim Naeem Director General EPA 3335949
Mohamed Naif Customer Service Officer MWSC 96 3547
Hashim Nabeel Asst. Oceanographic Observer EPA 3335949
Ahmed Waheed Resident 7758896
Aslam Resident 9895017
Hawwa Ismail Resident 7873502
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13 Monitoring Program

13.1 Introduction

Environmental monitoring is the systematic measurement of key environmental indicators over time within a
particular geographic area (Joseph et al 2015). It is an integral part of any EIA. It shows how the project has or is
impacting the baseline environmental conditions that have been assessed as the part of the EIA. It identifies the degree
and magnitudes of the predicted environmental impacts for the project are felt on the environment as a result of project
implementation. Thus, it will help in implementing the mitigation measures that are already identified in this report
or implement further measures if the impacts are identified to be bigger than anticipated.

13.2 Aim and Objectives of the Monitoring Program

The aim of the proposed environmental monitoring program is to provide information which would enable effective
impact management. Furthermore, the monitoring program is aimed to better understand how the predicted impacts
have actually impacted the baseline environmental condition hence the impact prediction and effectiveness of
mitigation measures can be better understood.

The objective of the proposed monitoring program is to measure the following environmental indicators

Noise levels (EIA baseline)

Traffic volume and flow (EIA baseline)
Groundwater quality (EIA baseline)

Solid waste (During construction and operation)

The proposed monitoring will ensure that these measured parameters are kept within the baseline limits and predicted
impacts are accurate and mitigation measures has been taken effectively.

13.3 Monitoring Report

13.3.1 Reporting Format
The Environment Monitoring Report will be developed in accordance with the following
format;

i) Introduction
ii) Aims and Objectives
iii) Environmental Conditions
o Ambient Noise level
o Traffic volume and flow
o  Groundwater quality
o Solid waste
iv) Comparison of data from the monitoring survey and the baseline
v) Conclusion and Recommendations

13.4 Frequency of Reporting

It is critical that monitoring of the environmental parameter mentioned in the report format will be initiated during
construction periods, and continued throughout the operational phase of the project.

e During Construction Phase (Three monitoring reports)
e During Operational Phase (Annual monitoring report for two years)
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13.5 Monitoring Plan and Cost

The following monitoring plan will be utilized during the construction phase and the operational phase of the proposed
13-storey building in M. Dhimyaath.

Table 18: Environmental Monitoring Plan

Monitoring Environmental | Baseline Data | Technique Frequency Cost
Requirement Indicator (USD)
Noise Levels Decrease or | Baseline Data of | Digital Sound Meter | Every 4 months | 200
Increase EIA
Traffic Flow and | Increase or | Baseline Data of | Visual assessment Every 4 months | 200
Volume decrease EIA
Groundwater pH & salinity Baseline Data of | Laboratory Every 4 months 150
quality EIA assessment
Solid waste (both | Type and | Waste audit at | Waste audits Every 4 months | 500
construction and | quantity the beginning of
operational phase) construction
phase
Vibration Seismic Vibration meter During 400
parameters construction  of
foundation
Total Cost 1450

13.6 Commitment from the proponent

A commitment letter from the project proponent (Dr. Mohammed Muizzu) has been attached in the annex of this
report which clearly states the commitment of the proponent to undertake the monitoring program outline in this
report.
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14

Summary and Conclusion

Following are the summary and conclusions with regards to the proposed 13-storey building in M. Dhimyaath;

The project has been proposed by Dr. Mohammed Muizzu to construct and operate a 13-storey building in
M. Dhimyaath.

The proposed project involves construction of construction of a 13-storey building and basement in M.
Dhimyaath Plot.

Currently, there is a 3-storey building in the M. Dhimyaath plot which will be demolished prior to the
construction phase of this project.

As a result of the proposed project during the construction phase it is expected to some minor impacts on the
groundwater of the project area due to dewatering and exposure noise and dust due to construction activities.
Some minor impacts are anticipated due to operation of construction machineries and vehicles which may
lead to road blockade.

During the operational phase of the proposed project the main impacts predicted include impacts due to
household solid waste management and increased traffic as traffic will be routed to the project area as new
residents move to the newly constructed building.

The proposed mitigation measures include shoring of entire boundary with corrugated sheet supported by
iron beams, installation of safety nets used to prevent falling of debris and monitoring and management of
the dewatering pipelines.

Alternative has been proposed for the power generation and type of the foundation have been proposed.
Based on evaluation, it was found that the proposed type of power generation and foundation is the preferred
option.

Environmental monitoring during both construction and operation stages has be given serious consideration
in order to assess the degree and magnitude of environmental changes in the biophysical environment,
through a follow-up monitoring of established baseline data.

During construction, monitoring of construction will be undertaken three times and during operation
monitoring once yearly for two years will be undertaken.

Although there are some environmental impacts from the proposed project, most of these impacts can be
reduced and mitigated by use of appropriate methodology and timing.

The effectiveness of these methodologies can be documented by implementing a comprehensive monitoring
programme. Also, with the need of the project to contribute to housing needs in Male’, it is concluded that
the project as proposed.
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Environmental Protection Agency EPA

No: 203-EIARES/INDIV/2017/162

Terms of Reference for
Environmental Impact Assessment for proposed
Construction of 13 Storey Building in Male’ Maldives

The following is the Terms of Reference (ToR) following the scoping meeting held on 30" August
2017 for undertaking the EIA of the proposed construction of 13 storey building at Dhimyaath in
Male’. The proponent of the project is Dr. Mohamed Muizzu (ID; A042056 )

1. Introduction to the project — Describe the purpose of the project and, if applicable, the background
information of the project/activity and the tasks already completed. Objectives of the development
activities should be specific and if possible quantified. Define the arrangements required for the
environmental assessment including how work carried out under this contract is linked to other
activities that are carried out or that is being carried out within the project boundary.

a. Name and contact details of the Proponent
b. Rationale and background to the project
c. Aims and objectives of the project

2. Study area — Submit a minimum A3 size scaled plan with indications of all the proposed
infrastructures. Specify the boundary of the study area for the environmental impact assessment
highlighting the proposed development locations and size of the proposed facilities.

3. Scope of work — Identify and number tasks of the project including site preparation, construction and
decommissioning phases.

Task 1.Literature review:
¢ Identify the exiting literature regarding the vulnerability and the condition of the current
environment for Male’
Review similar EIAs, EMPs, and other research carried out for Male’
* The consultant shall also explain the mitigation measures proposed for any potential impacts
from proposed project related to the vulnerability discussed in the literature.

Task 2.Description of the proposed project -~ Provide a description and justification of relevant

parts of the project, using maps at appropriate scales where necessary. Legal status of the plot
allocated for development should be identified.

Master plan design concept
a) Main master plan used for the project
b) Master plan concepts in A3 format
¢) Parking capacity and access
*  Fire emergency evacuation plan
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Environmental Protection Agency EP

Provide a schedule outlining the proposed phasing, sequencing and duration of components,
including;

a) Pre-construction, construction, operation and decommissioning

b) The activities to date, including baseline assessments, modelling and geotechnical
investigations

¢) Key factors controlling the schedule and uncertainties relating to the project

Excavation and dewatering
a) Area, depth, volume required for excavation
b) Excavated earth disposal method and location
¢) Estimated number of days required for dewatering
d) Dewatered water disposal method and location(s)
e) Shoring methods for particularly on sides with adjacent buildings

Foundation, Piling and Concrete Works
a) Pile specifications. including type. dimensions and max driving length
b) Pile driving method
¢) Type of foundation and foundation depth
d) Geotechnical calculations regarding the building weight
e) Concrete batching process and transportation method (if required)

Construction Management
a) Construction waste management
b) Traffic management
¢) Project site office and temporary storage area details

Utilities
a) Description of the utility providers during construction and operation stage (Water.
Electricity, Power)
b) Sewerage connection plan to Male’ main network
¢) Water connection plan and water storage tank(s) details
d) Waste management plan during operational phase
e) Details of backup generator ( if any )

Temporary facilities L )
Describe construction methods. scheduling and operation of temporary facilities including power
generation, oil storage, water supply. waste water treatment, accommodation facilities, waste

management and decommissioning.

Provide a description of the relevant parts of the project, using maps at appn:opriate scales \_Nhere‘
necessary. This is to include: manpower, equipment and technology used; duration and scheduhng of
the proposed activities; location plan; scaled site plan showing all aspects of _p_roposed project;
architectural drawings; sources and quantities of all project inputs; types and quantities of all outputs
and how they will be managed.
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Environmental Protection Agency EPA

Task 3. Description of the environment - Assemble, evaluate and present environmental baseline
study/data regarding the study area and timing of the project. 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 methodology of data collection utilized.

The baseline data will be collected before construction and from at least two benchmarks.

All data must be collected as per the requirements of the EPA Data Collection Guideline (published

on www.epa.gov.mv). The report should outline detailed methodology of data collection utilized.

All survey locations shall be referenced with Geographic Positioning System (GPS) including water
sampling points, vegetation and noise levels for posterior data comparison. Information should be
divided into the categories shown below:

Climate

e Temperature, rainfall, wind and waves
e Risk of hurricanes and storm surges
Physical parameters
e Groundwater quality assessment of the site including physical appearance, Salinity, pH
e (Geotechnical investigation of the site up to 10m depth or soil assessment report
¢ Noise levels in the vicinity of the site including any noise sensitive locations
e Traffic count

Structural environment
e State of adjacent buildings including photographic records of existing damages as baseline
reference;
e Condition of the surrounding roads;
e Existing structures/uses of the proposed site

Biological assessment
e Vegetation assessment (if any)

Socio-economic environment
e Demographic data for Malé and population of adjacent buildings;
e Brief description of social environment of Malé in general and adjacent residential units in
particular;
e Identify types of vehicles and peak traffic hours in or near the project site.
e Possible social impact arising from construction activities.

Hazard vulnerability
e Vulnerability of the site to flooding
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Annex 2: Design approval from Ministry of Housing and Infrastructure
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Annex 2: Site Layout
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Annex 2: Tentative Schedule
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1D Task Name Duration [Nov [Dec |Jan [Feb [Mar |Apr [May |Jun [Jul |Aug [Sep [Oct |Nov |Dec |Jan [Feb [Mar [Apr{May |Jun [Jul

1|Mobilisation

2[Preconstruction

3|Obtaining of all permits and Approval

4|Structural

5[Below ground Foundation 45days

6|Basement 25 days

7|Ground Floor 25 days

8|1st Floor 25 days

9{2nd Floor 25 days
10]3rd Floor 25 days
11]4th Floor 25 days
12|5th Floor 25 days
13|6th Floor 25days
14| 7th Floor 25 days
15|8th Floor 25 days
16|9th Floor 25 days
17]10th Floor 25 days
18|11th Floor 25 days
19| Terrace floor 25 days
20
21|Archtectural work
22[Below ground Foundation 75 days
23[Basement 60 days
24(Ground Floor 50 days
25(1st Floor 45 days
26(2nd Floor 45 days
27(3rd Floor 45 days
28|4th Floor 45 days
29(5th Floor 45 days
30|6th Floor 45 days
31[7th Floor 45 days
32(8th Floor 45 days
33[9th Floor 45 days
34(10th Floor 45 days
35[11th Floor 45 days
36 Terrace floor 45 days
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Annex 6 — Foundation design and section drawings
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Annex 7 — Proponents Commitment for Monitoring and Mitigation
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