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Executive Summary

This report discusses the findings of BnvironmentallmpactAssessmentEIA) carried out
for the proposedl1-storey building at Shama, MachchangoalhiChaandhaneMagu, Malé
This project requires EIA as the building has a basement and theafaumdf the building
goes below 6 feet, under EIA regulations 2012 such buildings require EIA clearance from

Environmental Protection Agency (EPA).

The main objective of the EIA is to identify potential impacts of excavation, construction of
foundationand dewatering and consider mitiga measures that cdoe adopted. In addition,

the EIA would also consider other construction phase and operational phase activities such as
waste management, energy and water sugfthpugh they are not directly relatedthe scope

of the EIA

The main aim of the project is to provide a residence to the proponent and faradglition,
the proponent aims to rent out floors in the apartment building for residential and commercial

purposes.

Looking at the existing emonment of the site, the site is devoid of any significant flora or
fauna. The traffiat Chaandhanee Maggifound to benoderatethis is mainly becaus# the
school located on the stre#t this regard, it was found that mainly motor bikesl caraised

this road.The noise level at the site is high, like in other parts of Malé, mostly due to
construction activities undertaken neadsywell as the trafficThe groundwater quality is not

saline when compared to some other parts of Malé.

Almost all d the negative impacts envisioned for the project occurs during construction phase
and as highlighted previously most of these impacts are associated with substructure works.
However, almost all these impacts are minor and can be reduced to negligildevigdvehe
mitigation measures proposed in this report. In this regard, the potential negative impacts
associated with this project can be summarised as impacts related to groundwater quality and
guantity, impacts on nearby buildings in terms of struttdamage, impacts on air quality,
impact on ambient noise, impacts on utility services, impacts on traffic and impacts on health
and safety. Mitigation measures proposed for the project like minimizing dewatering to the
shortest possible time, ensuring jpeo storage and transport of construction material and waste,

restricting noisy activities to day time, undertaking works by experienced operators and



supervisors, avoiding closure of roads during peak rush hours and implementing international
best practie health and safety standards will help to reduce the influence of most of the

envisioned impacts to negligible levels.

The EIA report proposes a monitoring program that will help to identify the actual impacts and
to identify the effectiveness of the inephented mitigation measures. In this regaahitoring,

will include, monitoring of groundwater quality, monitoring of dust and noise, visual
assessment of nearby buildings and monitoring of traffic condition. The monitoring reports will
be submitted to E every two months during construction phase and once thereafter to meet
the requirements of the EIA regulations. The reports will be submitted in the format specified
in the EIA regulations.

Overall, this project is a positive projeftr the proponersaind the negative impacts envisioned

are only for the construction phase and all these impacts can be easily mitigated.
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EIA for 11- Storey Building Construction at Ma. Shamna, &y

1.Lb¢wh5!/ ¢Lhb

This reportaddresses the social and environmental impacts associated with the devetdpmen

11 storey building with basement Ma. ShamnaChaandhanedlagu, Malé. EIAs were
initially required for such highise buildings following the damages caused to nearby
structures, due to vibrations caused during the construction of Ameenee getlcltobel

Jen). Hence, the prime objective of EIA for building projects in Malé is to minimize impacts
on neighbouring structures. Nevertheless, in the process the whole building process is placed

within the scrutiny of the EIA process.

Building projects hat require impact assessment under Schedule (Jadhuvalu) Raa of the EIA

Regulations of the Maldives include:

1. Buildings that are higher than 31 m;

2. Buildings that are constructed with a foundation that is required for a building of 31m
or higher;

3. Buildings tat are constructed with pile foundation;
4. Buildings with foundations that go below 6 fé&t83m)in depth;

5. Buildings with basement (If the basement is of a depth of more than 1m or if the area of
the basement is bigger than 179 m

The proposed buildoinvolves a basemeft2m below the ground level, the total plot area is
141.68m? and the foundation depth i42. m.The total height of the building will be 31.48m.
Thus, it meets the conditiohs2,4 and 5 above, thus requiring an EIA as per thelatign.

This report will identify potential impacts and suitable mitigation options to address these
impacts for the project of construction df &torey building aMa. ShamnaThe report will

explore alternatives for various project components inofyithie no project option. Moreover,

a monitoring program is proposed to determine the actual impacts of the project and to see
whether the proposed mitigation measures are effective.

The findings of this report are based on assessments undertakenadsitangisit made to the
project site in November 2016 as well as professional judgment. The development concept
prepared by the project architect and engineering protocols developed by the project engineer

has been utilizedn order to understand and pees the project. The impact assessment
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methodology has been restricted to field data collected, professional judgecherpanence

of similar building projects in Malé

1.1 Background to the EI A

This EIA is prepared in accordance with the Terms of Refer€RO&R) approved by the
Environmental Protection Agency (EPA) @B" February 20171t is a legal requirement that

new projects having potential for environmental impacts gain environmental clearance or
approval prior to construction and operation of spebjects. Environmental clearance is
obtained through submission and approval of EIA report by the Environmental Protection

Agency (EPA) under the Ministry of Environment and Energy.

The principal environmental institution that implements EIA process én dbuntry is
Environmental Protection Agency. Additionally, since April 2015, the Ministry of Tourism has

taken the authority of EIA process for tourism sector projects.

1. 1Scope of the EI A and Approach

The main scope of thEIA reportas per the approveddRis to broadly assess, identifyredict

and document potential environmental impacts from the proptisstbreybuilding atMa.
ShamnaThe primary focus of the report is on the impacts associated with foundation aspects
as this is the main reason forquiring EIAs for such projects. In this regard, this report
investigatesexisting environmental condition of thgroject site and its surroundirand
foresees the ways in which potential environmental impacts willmanaged, mitigated,

reduced and mortted

Hence the key aims of the report are to;

1 Describe in detail the proposed project;

1 Identify the need and justification for the proposed development;

1 Describe the biophysical status of the existing environmental condition pfdfext
areabased onhe findings undertaken during the site visits;
Assess, identify and predict potential environmental impacts;

1 Evaluate the significance and magnitude of impacts that will be generated; and identify
and predict ways in which these environmental impactsheiprevented and removed

through appropriate environmental management and mitigation measures;
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1 Develop a mechanism to closely monitor and understand thetéomgeffects and
changes of the proposed development on the environment with respect to thdeavaila
baseline information, mostly from field assessments;

1 Provide legal protection with regards to the proposed development activities; and
Review the predictions and assessments made on environmental impacts that are

associated with the proposed developtzetivities.

In general, the EIA report has been based upon the following sources of information:
1 Review ofavailableproject docunentation including concept plans;

Discussions with involved key personnel

Field visits to site

Baseline environmental asssments

Maldives Environmental Protection and Preservation Act No.;4/93

Environmental Impact Assessmdreggulation;

Other Environmental Regulations;

Sandcayods previ ous e Xx phluidingpmjects indalé;andn der t a
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Other EIAs forsimilar development projects that have been carried out for Malé.

1. 2Rel evant Studi es

In order to prepare this EIA, relevant EIA reports for msitirey buildings in Malé has been
carefully studied. These include;
1 EIA for H. Sandhaleege multi storey building
EIA for H. Del Rio multistorey building
EIA for H. Point Villa multistorey building
EIA for H. Marvel multistorey building
EIA for 13-storey Parliament Building Extension Project.
EIA for the development of 18torey building at H. Campus.
EIA for the deelopment of 16&torey building at Umar Shopping Arcade.
EIA for thedevelopment of d4-storey building at G. Hudhukokaa
EIA for the construction of a 16torey building with basement at G. Javaahiru Asseyri

EIA for the construction of I&torey buildingat Ma. Jambugasdhoshuge

=4 =2 4 4 -4 -4 -4 -4 -4 -

EIA for the construction of 18torey building at H. Blue Haven.
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1. 3Aims and Objectives of the EI A

This report helps to achieve the following key objectives.
1 Allow better project planning through identification of key impacts and mesdgor
mitigating these impacts
1 Ensure efficient resource uaadminimize irreversible damage tbe environment
1 Ensure and allow informed and environmentalbund decision making
1 To demonstrate the commitment by the proponent on the importancei@menental

protection and preservation.

1. 4E1 A | mpl emeNetahodal agdes

This study wasbased mainly orassessment and monitoring data from similar projelcts
collected during field investigations undertakerFgbruary 201and published literate on
similar projects The EIA report was compiled blussain Fizah; who is a registered EIA

consultant and has been in this field for more than 5 years

Established and widely accepted methods have been applied in this EIARg&idystudies
have ber undertakemising methods generally employed for EIA studies in the Maldives. The

field assessment methodologies are described in S&fan this report.

The methods used to identify, predict and assess impacts are based on matrices that have been
established by the Consultants over a long pehothe matrix, the consultants assign a likert

scale number to represent the magnitudgnificance, duration and spatial extent of the
potential impact for each project activity against the key environmental andesmtiomic
components that the specific project activity may have an impact on. The product of the
magnitude, significance, dation and spatial extent for each activity and component is summed

up to measure the exact nature of the impacts by each activity and the overall impact of the

proposed project is the sum of all activities.
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1. 1ProjPgmtponent

The propoent of the proposed project Ms. Shamla Raaze&he building belongs to the

proponent.

1.2The Project

The project involves development of personal residence of the proponent. The proponent also
aims to use some floors for real estate, by renting the apdastniMoreover, the project involves
commercial and office space at the ground floor andirtsisfloor. This is a typical residential

development in Malé and the impacts associated with the project is very minimal.

MdH dMm NP LIZASR ¢2NJ &

The following is a lisbf significant works that will be carrieaut under this project;
Excavation to achieve required depth

De-wateringduring the foundation concrete works

Mixing and application of concrete

Storage and handling of cement and other raw materials

Use of heavynachinery and equipment for construction

Roofingpart of the terrace

Plumbing

Tiling and railing

=4 =4 4 A4 A -4 A4 -5 -2

Plastering, painting and finishing

MPHDOH NP2SO0 [ 20l a2y

Shamna is located in Machhangoalhi ward of MaléChaandhanee MadEigure 21). The
plot area is41.68m?. Except to the side of the house fadBizpandhanee Magthe remaining

three sides have existimgulti storey buildings.
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Figure 1-1 Site Location (building footprint shaded in red)
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1. 3 Rel evantcopmpojneemtt s

MmPodm NR G SIOBR YAl FTSG &
The Proponent will ensure that the Contractor would have the works and adjoining properties

protected from inclement weather. The Contractor would be required to provide all necessary
dustsheets, barriers and guardrailsryconstruction period.

MPo dr Ol 002f RAY 3

The Contractor will provide, erect, maintain, dismantle and clear away at completion proper
and adequate scaffolding required for construction activities. Putlog holes shall be made good

to match the adjacent surfacetlas scaffolding is dismantled.

't wil |l be the Contractorés responsibility

scaffolding including the provision of all bracing, scaffold boards and toe boards.

M®o P09 EOI O YWRYLINR 1 SOa2yOli@zNBR2 OSy i & i NHz
The proposed depthf excavation oShamnas about 242 m below theexisting ground level.
Buildings with abasement normally tend to hagéghtly deeperfoundation In order to
minimize slumping of excavated area due to dewatering and to keeggés plumbgmm Gl

shees (2.4m long, 1.2m widejnay be inserted to a depth 800mm below the proposed

excavation depthvith Gl angle bracing.

The excavation will be done usin@@0 degreexcavatolCat 320 size); the final 500mm will
be excavated maally prior to compactiorPart of he excavated black sand will be later used
for backfilling and the remainingxcavated material will be transportedtbe disposal area

allocated on the south of Malé.

M®o ®nC2dzy Rl a2y

For the foundation works, a rajt matfoundation will be used. This is the most commonly
adopted method d¢&ying foundationsn theMaldives.Raft foundations help to sprett load
from a structure ovethe entire area of the structurainimizing the pressure exerted on the

base.

t
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When allthe necessary excavation is complete, a 50mm thick lean concrete (Grade C15) layer
will be laid to provide a level surface to assemble the reinforcement of foundation raft slab and
beams. Once the lean concrete layer has hardened, the raft foundatiowiksarried out
starting with steel work. The concrete works for the raft foundation will be done using C30
Grade concrete. An ardeparation additive would be used to pronbmading of the concrete

mix. There will be avater proof membrane aroutttebasement concrete to prevent water from

getting in

M®Po ®Pp5Sgl G SNA Yy 3

Dewatering will be carried out throughout the foundation works until the casting of the
foundation has been completed. The general practice in Malé today is to pump the water to a
temporarycatchpitjunction provided by Malé Water and Sewerage Company (MWSC)
dispose to sea via a pipeline along the roads provided by Maldives Road Development
Corporation (MRDC)However, due to intense use of sewer lines for water disposal, MWSC
has temporaly halted practice of using sewer lines for dewatering activities. As such water
from dewatering activity will be disposed off to the sea via a temporary pipPktails of the
selected method will be shared with EPA, when making the dewatering applitaibugh the
Dewatering Regulations. In order, to improve efficiency and minimize the impact of drawdown
on a single point, several pumps will be used. Seyenaips each witl flow rate of 30 litres

per second is recommendetabe located at specifiocations to pump out the water. The

dewatering works will be donia accordance tDewatering Regulations.

Engineers often recommend follows.

1 Where the excavation level is below the natural water table and it is necessary to pump
continuously from thexcavation or to install a specialist type of dewatering equipment
around the perimeter of the site or excavation, the Contractor will be responsible for
ensuring the safety and stability of all adjoining structures and services or utilities above
or belov ground level.

1 It will also be the responsibility of the Contractor that the equipment installed shall
ensure that the excavation and subsequent construction is carried out in dry conditions.

1 Continuous or permanent-@eatering of the excavation site may not be undertaken
without the written approval of the Consultant and the methods to be employed shall

also comply with Codes of Practice aBBA requirements.
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1 The water pumped from the excavations or well points shall be pumped to disposal
points or sumps approved by the Consultant and BRA/Council/MWSCand if so
required be passed through settling tanks before disposal.

1 Unless prior approval has been obtained no water must be disposed aéemwdrage

systemor storm water sewers

During the dewtering process, any important or mature trees in the vicinity of the project site
that may be adversely affected due to dewatering would be watered daily to prevent water
shortages. Complaints received from neighbouring households and buildings regaxiding
quality and availability will be resolved through negotiation and if required through

compensation.

M®Po dc. O] Uf f

Engineers often recommend follows

1 All earth used for filling shall unless otherwise stated, be selected hard dry material from
the excaation. The maximum dry density of the fill material shall be not less than 1600
kg/n?.

1 The backfill of excavations shall be placed in horizontal layers not exceeding 300mm
in thickness. Each layer shall be compacted by hand or other mechanical means to the
required density before the next layer is added.

1 Care shalbe taken when filling or baekiling to avoid any wedging action or eccentric
action upon or against the structure of the work.

1 Before placing of fill, the surface of the sgbade shall be copacted at optimum water
content to the same percentage of maximum dry density required of subsequent lay.

1 The Consultant will inspect all compacting devices that the Contractor proposes and
shall have the right to reject any device which he feels is atdaitor the job.

1 Heavy equipment for spreading and compacting fill and backfill shall not be operated
closer to walls than a distance to the difference in height between the top of the footings
and the layer being compacted.

1  When backilling behind retaning walls, basement walls and the like the said structures
shall be kept propped during the complete operation. The hydraulic compaction of fill
shall not be permitted and the back filling shall be carried out in layers not exceeding
150mm thick.
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1 Each lagr shall be compacted to 90% of the modified compaction. No back filling shall
be carried out until the wall concrete has achieved its full works cube strength and care

shall be exercised so as not to damage the external tanking membrane and its protection

1.41 mpl ementation Phase Activities

Men dM AGS t NBLI NI a2y

Site preparation works are underway. Site preparation is considered to be one of the key
elements of any such projetimportant preparation work includes:

1. Appoint staff for site management and materiatktcontrol.

2. Demolish existing buildingnd make access to areas where work will be carried out.
However, in case of this project, the existing building has already been demolished by
and waste disposed to Thil af uyshi as per

MdndHa20At AT a2y 2F 9ldALISY(d YR al GSNAITf a

Site mobilization involves mobilization of workforce, machineries/equipment and construction
materials tathe siteso begin physical work. Materials, equipment/machineries and all other
related items will be tresported tasite by dhoni from Thilafushi or Hulhumalé to Male and by
pickup truck from harbour to construction sitecessary measures will be taken to ensure that
no spillage of construction materials occur when transporting the material. In this tlegard
necessary safety requirements as per the transport regulations and guidelines willSieaguet.

the project takes place in Malé, which is the primary location for sourcing materials in the
Maldives, there will be fewer complications in material nlishtion as well as human resource

for the project. However, the Contractor would be expected to plan the entire works to minimize
the number of mobilisations that would in turn minimize the cost of the project/increase profits

and also minimize the timeame.

For the foundation and each slab, materials will be placed on the road side in a manner approved
by the Ministry of Housing and Infrastructure with necessary signboards and safety measures
on the day of the concrete works.

Materials for masonry anather works would be kept inside the premise.

t
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This is one of the key components that need appropriate management on site during the
construction phase. In the propogedjectan estimate@5 staff including labourers, enginegers
corsultantsand supervisors will be sitedorking on the projectlt is expected that the

workforce would comprise mainly of foreign labour, as with other similar projects. Prevalent

labour laws and regulations shall be adhered to.

The workforce would compress of Contractordos staff. They
and reasonable accommodation, water, sanitation and meals. Foreign labour employed
specifically for the project will be provided with labour campemporary toilets may be set

up for the workes at the construction site and connected to MWSC sewer network to provide
proper sanitation facilities.

Mdnon oaf AoaSa

Water and sewerage services for the building will be provided by the MWSC. Therefore, the
main water supply will be desalinated water. As ther usual practice in Malé, MWSC will
provide the water supply and sewerage connections up to the building and all internal plumbing
has to be done by the Proponent. Therefore, the Proponent would ensure that there will be no
crossconnection of desalinalewater supplied by MWSC with the ground and rainwater
collected and supplied within the building. The Proponent will also make provisions for easy

cleaning and maintenance of internal sewer lines.

Electricity will be provided by State Electric Company ERTCO). STELCO will provide
temporary electricity during construction and permanent electrical connection to the entire
building during the operational phase. STELCO has existing capacity to provide the service to

the proposed building.

Considering that its a residential development backup generator is not considered for this

project.

Meénop FadsS alyl3asSySyl

Excess sand excavated during foundation works will be transporiédaéushi at appropriate
intervals All waste generated during concrete works phaddiaishing phase will be collected

at the end of each work day and temporarily stored in closed containers on a designated location
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at site. Hazardous waste such as empty paint cans will be kept separate and disposed according
to the standards establisheglrelevant government authority. All waste will be transported in
vehicles approved for waste transportation under waste management regulation, meeting the
required standards of the regulation. Special attention should be made to ensure that no spillage

of waste into roads occur during waste transport.

mdn dcw2 R / f 2 4 dzNB

Prior to casting of foundatioandslabs permit will be taken fromHI/Malé City Council for

road blocks as determined by the Ministry/City Council. There are well established procedures
followed by Contractors and MHI/City Council for road blockages for building concrete works.
These procedures will ensure that the works are carried out with minimal disturbance to
pedestrians, traffic and neighbours. Often, concrete works are undertakenighthene after
Ishaprayer, to minimize disturbance and interruptions. Special consideration will be given to
undertake any road closures during low traffic hours. In fact, road closures would be approved
by the Ministry/City Council depending on theepailing circumstances including other

projects in the vicinity.

Thefoundation workis estimated to take around-28 hourswhile the concrete slabs for the
rest of the floors will be around 415 hoursInformation will be provided to neighbors before

undertaking works during night time.

mMmen o1l SIHEGK FyR {IFSie

Worker®health and safety is also an important aspect that needs careful consideration during
the implementation from beginning till end. Protection of employees from likely adverse effects
will be oneof the core duties of theroponent oiContractor. All machineries and equipment
must be operated by trained and experieqEdonneivearing necessary safety gedrsthe

event, that theres any need for an employee to work on a different work seeshie must be

given appropriate training before the wottoisy or dusty works would be minimized or
stopped during peak hours in order to reduce dust and noise related pollution for pedestrians,

traffic and people in thehool

All precautions will be tken for safety of workers during the construction stage. Barricades,

warning signs or devices will be placed on the road during casting or imekging the use
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of roads such as power, water and sewer connections. Safety of pedestrians and vehicles will

be ensured by appropriate signage, safe scaffolding and netting.

Workers would be informed of local values, respect for religion and cutacdition to health
and safety issues at site. Engineers and/or supervisors will brief workers as and whemynecess
and ensure safety precautions are in place. Personal protective equipment will be made available

to all workers. First aid will be available at site for minor injuries.

1. 50perational Phase Activities

Key activities identified throughout thaperational paseof the proposetuildings would be
building maintenance, maintenance offighting equipment, monitoring the adequacy of the

proposed structures for their intended purpose and health and safety issues.

M®Pp P Y SNHEE O2YyaSNDI a2y

The proposed building wilbe powered by STELCO power station in Malé. Capacity of diesel
powered engines in Malé have been rising rapidly due to growing demand. The Fourth Power
Project, which was recently completed, would be able to meet the rising demand for several years
with foreseen expansion in the coming years under the Fifth Power Development Project. Also, to
minimize the demand for power from diesel gensets, the Government of Maldives has initiated
several solar energy programmes, which may be considered by the Prajusmenthe operational

phase of the project.

The proposed building will be fitted with energfficient fittings, including light bulbs and air
conditioners with inverters. Solar water heating would also be considered.

MPp P2 | IGAY ASNII a2y

Water to the proped building will be supplied by Malé Water and Sewerage Company (MWSC).
Booster pumps will be used for supplying water to the top floors. There are two options for boosting;
one is to use Hine booster pumps provided by MWSC and the other would bdlextthe water

in an underground tank and use a booster pump to pump from the tank. Both options are acceptable,

however, it may be ideal to use aHiime booster system.

The option to use groundwater for flushing has always been an option that nee@vétuated in

terms of the cost of pumping the groundwater to the top floors as well as the nuisance of smell in
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the building, especially toilets, due to the use of smelly groundwater in toilets. This may be

considered during the operational phase omnduthe design/implementation phase.

MOp do{ 2f AR 4l aias

A

During the operational phase of the building, waste chutes and/or waste bins will be placed in

each floor to be used by tenants. Daily collection and transport of waste will be undertaken as

per the normal g@actice at the time in Malé. At present, waste collection at household level is

undertaken by foreign workers as a private operation. However, at present there is talk of Waste

Management Corporation starting waste collection service in Malé. Thus, iviaenl this

service starts waste collection will be undertaken by this service.

MPp dnal AYyiGdSylFyoS

Maintenance is a subject of little interest in the Maldives. Buildings are not generally maintained

once built. However, the proposed building would be maintaineatteptable standards. The

proponent will undertake regular maintenance activities of the building both structurally and

internally.

Regular maintenance often involves dealing with cracks, especially during the early stages of the

development, when the Iiding settles or due to poor workmanship. Maintenance will also involve

maintenance of sewerage network within the premise, HACV systems and general repairs, changing

of lights, interior maintenance and exterior painting. Interior maintenance will betakelety

tenants and will be part of the contracts made with the tenants.

1.

6 Soci aEnwvainrdonment al Design Consider a

In terms ofplanning anddesign, the most important and pressing issues to consider are:

T
T
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Structural safety over the design period

Goad natural ventilation and lighting for greater energy efficiency

Use of energy saving and environmental friendly resources such as energy saving or
LED lights, eco air conditioning, etc.

Provisions for uninterrupted power and water supply

Fire safety

Adequate waste management facilities

Adequate drainage and drainage facilities
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Products and waste materials | Anticipated quantities Method of disposal

Used oil (waste oil), greassd | minute Reusedhppropriately disposed

paint

Waste (kitchen waste, domestic| Small to moderate Taken for disposal througtialé waste

waste) management system

Sewage effluent Small Disposed through existing sewerage
network via catchpits and oil traps in
the building premise

1. 9 Need and Justification

The housing market Malé is in high demand, with the centralized policies of the government.
Thus, there is need to increase the housing availability in the capital Malé both private and
public housing. This project, however minutely will contribute to increase this rigpusi

capacity.

With the completion of bridge and the construction of housing units in HulhuMalé second phase
the demand in Malé is expected to decrease to an extent. The major positive, overall in terms
of increased capacity in Malé and HulhuMalé is thegrdain point it is going to go to a market
saturation point, whereby the prices of the rental properties are going to decline, thus providing

more affordable housing to the larger population.

In addition, to residential housing the proposed building deduwcommercial and office space.
These are also high demand in Malé, with limited space in the capital. Even many government
offices are renting private buildings, due to limited availability of government office space.
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Thischaptewill identify the pertinent legislation, regulations and standards, and environmental
policies that are relevant and applicable to the proposed project, and identify the appropriate
authority jurisdictions that will specificallyapply to the project. The proposed project is
expected to conform to all of the policy and regulatory aspects ouittitieid Chapter. Specific

compliance requirements are discussed within the relevant section.

2.1 NatiBoahicy Guidance

HOMOM KANR bloRBYYSWY A Oo2y ttly

NEAP 3 sets out the agenda for environmental protection and management in the Maldives for
the fiveyear period 2002013. This plan is targeted to achieve measurable environmental

results that matter to the people of the Maldives.

Theai m of developing NEAP 3 is to protect and
manage natural resources for sustainable development of the country and encompasses ten

principles, six strategic results with targeted goals to be achieved undeesalth
The key principles of the NEAP 3 are:

Principle 1: Environmental protection is the responsibility of every individual
Principle 2:  Achieve results

Principle 3: Promote and practice sustainable development

Principle 4: Ensure local democracy

Princige 5: Inter-sectoral ceordination and ceperation

Principle 6: Informed decision making

Principle 7:  Precaution first

Principle 8: Continuous learning and improvement



18

EIA for 11- Storey Building Construction at Ma. Shamna, &y

Principle 9: Right to information and participation
Principle 10: Environmental protdmon complements development

The six strategic results of NEAPS3 are: resilient islands; rich ecosystems; healthy communities;
safe water; environmental stewardship; and a carbon neutral nation with 30 result oriented

environmental goals that will be achesl/in the span of the NEAP 3.

HOmMPw aGS alyl3aSyYSyid t2tA0e

As wastemanagemenhas been identified as a key environmental issue in the Maldives, a
National Solid Waste Management Policy for the Maldives was first developed in 2007 and
updated in 2015 as an inmpant step towards mainstreaming waste management in the country.
The key strategic principles outlined in the document include; establishing polluter pay
principles, integrated solid waste management, best practice environmental option (BPEO),
best availble technology not entailing excessive costs (BATNEEC), proximity principle and
private sector participation. It is an important priority of the Government of Maldives as
identified in the policy document to setup regional waste management facilitieslamdl i

waste management centres and decentralizing waste management administration.

2. 2 Applilkaws eand Reefgutlhad i Manlsdi ves

HOPHOWMWY PBANRYYSY Gt tNRIGSOa2y YR t NBaAaSNDI a2y

The Articles of the Environmental Protection and Preservation Act (Law N8) d¢Riresses
the following aspects of environmental management, which are relevant, understood and
adhered to in the proposed project.

1 An EIA shall be submitted to EPA before implementing any developing project that
may have a potential impact to the eoniment.

1 Project that has any undesirable impact on the environment can be terminated without
compensation.

1 Disposal of waste, oil, poisonous substances and other harmful substances within the
territory of the Maldives is prohibited. Waste shall be disposelg in the areas
designated for the purpose by the government.

1 The Penalty for Breaking the Law and Damaging the Environment are specified in the

Law.
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1 The government of the Maldives reserves the right to claim compensation for all

damages that are caddey activities that are detrimental to the environment.

HOPHPHOYPANRYYSYGEE LYLIOG !'adasSaaySyd wS3dz | s
The EIA Regulation, which came into force in 2007, has been recently revised and the revised

EIA Regulation 2012 is currently in force since May 2012. Hi& is subjected to the EIA

Regulations 2012. Further revisions/improvements to the regulation are underway.

The EIA Regulation 2012 is currently only in Dhivehi and an official translation is awaited.
The Regulation sets out the criteria to determinetidrea development proposal is likely to
significantly affect the environment and is therefore subject to an EIA. Schedule D of the EIA
Regulations defines the type of projects that would be subject to Environmental Impact
Assessment. Infrastructure pragthat require impact assessment under Schedule D of the EIA

Regulations of the Maldives include:
1. Buildings that have a footprint of over 4000square feet
2. Buildings that that are higher than 31m or over 10 storeys
3. Buildings with foundations that can suppover 10 stories
4. Buildings with basement

5. Buildings with foundations below 5m from ground level or with foundations that is

different from normal foundations.

HoHdowSIdA a2y 2y [FYRdAS tfhyyAy3 FyR albyl 3

This Regulation, which sets out the regulatognfework for land use planning and land
management in the Maldives, has no specific relevance to the project. However, with the advent
of the Regulation, land for residential and institutional areas is located away from industrial
zones. However, in some tbfe islands, poor zoning or land use planning has a negative impact

on schools and other noise, dust or smell sensitive environments.

Hondnal S tElryyAy3 wS3dAg a2y

The Planning Regulation for Malé has been developed in relation to the Regulation on Land Use

Planning and Management in Maldives discussed above. This regulation has been developed
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specifically for the 5 wards of Malé, with the first part of the Regulation focussing on the four wards
on the island of Malé namely Henveiru, Mahchangolhi, Galolhu aaaf&hnu and the second part
focusing on VilliMalé, which exists as a separate island. The regulation looks at the different aspects
relating to construction of high rise buildings focusing on minimizing congested living conditions
and related health andfety aspects. The regulation specifies the different conditions for building
design, requirements for design approval, height of buildings and ventilation, lighting, fire and
safety requirements and other requlthaemeint s f
being.

The regulation specifies requirements for dewatering, demolition, sighting of open
toilets/bathrooms in the vicinity of the building, scaffolding, height restrictions, setback limits,

ventilation, railing, mezzanine floor and parking.

HOH Ppal f RAGSA .IdfRt RMsAT RAQE / 2RS

This is possibly the most relevant legislation for the project under consideration. The first draft
of the Maldives Building Act was published for public comments in May 2009 and second draft
published in 2010. Therfal draft was published in early 2014 in Dhivehi with some differences

from the drafts in English entitled Maldives Building and Infrastructure Bill. This Act has been
passed by the Majlis and ratified by the Preside2014.

The Act sets out the importee of adhering to the Building Code, building consents, application
procedures, performance standards/requirements including access and facilities for persons
with disability, define specific roles and responsibilities of different parties involved in the
building process and means to avoid hazards or dangers during construction or use. Clause 46
and 53 of this Act are important for aspects relating to building safety and assurance that the
Building and Infrastructure Act has been followed during the mglgrocess. Clause 46 states

that the certified/registered building practitioner and design checkers shall be responsible for
the design. Clause 53 states that the permit to use the building would be issued based on the
Buil di ng 1| nspe &@and6d efers te Budding CodeCClaase 64estates that the
building works should be supervised by a Building Inspector appointed by the Developer and
who is not associated with the Client/Developer or the Contractor. The responsibilities of the

Develope as well as the Contractor are also stated in the (draft) Act.

The proposed project will follovexisting design requements, which are in line with the

requirements set out in the Building and Infrastructure Act as well as the Building Crde.

o
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designshave already beeapproved by the concerned government agenbg. designs have
been done by licensed engineers. Clause 94 refers to place or article of importance/special
interest that is found in the building site, which should be immediately notifiedntcerned

parties.

HOPHDC5S G GSNAY T wS3Idz | a2y

Dewatering regulation2013/R1697) was published on 31 December 2013 and was effective
from 1 February 2014. The Regulation covers the following:
1 Exceptions under the Regulation including dewatering for cleamngdhold wells and
extraction for agricultural purposes.
1 Application for dewatering permits including application form, information required
such as size, water quality, work schedule, method of dewatering and disposal location.
1 Fees for dewatering permitscluding MVR500.00 for administrative fees, MVR500
per day for the first 28 days, MVR1000 per day for first extension, MVR1500 per day
for second extension and MVR 2000 per day for third extension.
1 Water quality testing requirements including paramedtetshas to be tested
Provision of information (in writing) regarding dewatering to entities within 30m from
the dewatering location and ensuring that in case of difficulty in getting water from
neighbouring wells, providing 250litres or RF30 as compemsdtr each household.
1 Provisions for disposal of dewatering effluent.
1 Reporting requirements.
1 Procedures for termination of work and fines levied.
This regulation is of relevance in the proposed building where dewatering would be required.
The foundationfor the building is expected to be below the groundwater lens; therefore,
dewatering would be required. Hence this regulation will be strictly adhered to and dewatering

would be undertaken in a planned manner to avoid inconveniences as well as costatmmmiz

HOH PTwSAdzA a2y 2y 9YDBANBYYSYyGdlft [AlLoAfAGESR

The Environmental Liability Regulation (Regulation 201-BRcame into force on 17 February

2011 and covers a wide range of issues which enable charging penalties and compensation due
to environmental pollutiomnd environmental damages. Apparently, the key objective of the
environmental liability regulation is to practice polluter pay principles in the Maldives. The
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proposed project will cut down on environmental liabilities and polluting practices will be

almog completely abandoned.

HOPH DY | adISy I ISWSFdet | a2y

The Waste Management Regulation (Regulation No. 2658jJRame into effect in August
2013.The objective of Waste Management Regulation is to implement the National Waste
Management Poligythroughwhich it aims to protect the environment by minimizing the
impact of waste on the environmenncluding the impact of wasten human health,
establishing an integrated framework for minimizing and managing waste in a sustainable
manner andestablishinguniform measures to reduce the amount of wageerated. The
regulation also ensuregaste is reused, recycled and recovered in an environmentally sound
manner before being safely treated and dispoEkd.regulation covers the management of
general, hazardousd special waste. Wastes arising from paints and chemical solvents are

considered as special waste.

Clause 1.4 of this regulation is of relevance to the projects under consideration. This clause is
for construction waste and it states that;

a. Building constuction works shall be planned and organized in a manner that there is

minimal waste
b. Measures shall be in place to minimize construction waste

c. Reusable or recyclable waste among demolition/construction waste shall be reused or

recycled
d. Construction waste gl be kept at the demolition site until demolition is completed

e. Demolition of buildings shall be done with minimal disturbance due to dust and

emissions to the environment and people living in the vicinity.

Clause 11(e) states that waste management aehold level would not require any permits

under the regulation.

This regulation was effective'om 6 January 2014 and EPA would be respondinehe
implemenétion this regulation This regulation has little relevance to the project under

consideration
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All building construction and renovation will adhere to the existing building and other

applicable codes of practice in the Maldives and any other standard construction specifications

approved by the country. In addition, the cantor isexpectedo pay attention to and address

the following in theEnvironmentaManagement Plan:

T

T
T
T
T
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Air andnoise pollution during construction activities
Preservation of culturally significant buildings
Preseration ofecological featuresf the sites

Good planning in terms dfansportand access to site
Overshadowing and access to daylight and sunlight, with possible options for passive
solar design and its effect on site layouts

Structural integrity of buildings

External appearance (aesthetics)

Floodwater protection provisions

Designing appropriate landscaping

Energy conservation and efficiency

Waste disposal, salvage;use and recycling of materials
Avoidance of hazardous materials

Health, safety, security and fire

Potential for sick building syndmoe

For building projects, General EHS Guidelines of the World Bank Group may be adopted since

the EHS risks are low for these projects. The following table presents the specific areas of focus

when the EHS Guidelines are considered.

Table 2-1: Project specific aspects under the EHS Guidelines

Areas identified in the Guideline Project specific considerations | Responsible party
1. Environmental | Energ/ conservation (good lighting Designer/ Enginee
1 Dust and air emissions and ventilation) in the design Contractor/
9 Energy conservation 1 Constructional waste managemer| Developer
1 Waste management 1 Air and noise emissions minimize
1 Noise
2. Occupational Health and Safety 1 Contractors and supervisors shall| Designer /Enginee
1 General facility design and operation be obliged to implement all Contractor/
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Areas identified in the Guideline

Project specific considerations

Responsible party

1 Communication antraining

1 Physical hazards

1 Chemical hazards

1 Biological hazards

9 Personal Protective Equipment (PPE)
1 Special hazard environments

1 Monitoring

reasonable precautions to protect
the health and safetyf workers

1 Workers should be made of speci
hazard envts including confined
spaces and lone/isolated events

1 Use appropriate sigrand PPE
during construction workas well
as maintenance works during
operational phase

Develoger

Community Health and Safety

1 Water quality and availability

1 Structural safety of infrastructure
1 Life and fire safety

1 Traffic safety

9 Disease prevention

1 Emergency preparedness and respons

1 Ensure healthy and safe use of th
buildings during the design

9 Ensure structural integrity and use
safe and appropriate chemicals a
other materials in the constructior

1 Promote health and safety in the
use of buildings by appropriate
sighage

9 Use appropriate sigrad PPE
during construction workas well
as maintenanceorks during
operational phase

Designer /Enginee
Contractor/
Developer

Construction and decommissioning
1 Environment

9 Occupational Health and Safety
9 Community Health and Safety

9 Project engineers shall outline
health and safety measures in the
design andncorporate those in the
BoQ.

1 Contractors shall follow good
engineering principles and health
and safety measures such as
leaving the work area clean and

levelled prior todemobilization.

Designer /Enginee
Contractor/
Developer

2. 3Admini stratiwe arrangement

This EIA falls within the jurisdiction of environmental regulatory bodies in the Maldives.
Therefore, their roles have been defined as follows.

HPodPvaAYAaldNE 27 yRY DYNRNERS Y

The primary environmental institution in the Maldives is Ministry of Enwinent and Energy
(MEE). It is mandated with formulating policies, strategies, laws and regulations concerning
environmental management, protection, conservation and sustainable development. The
Minister of Environment or a designate gives the environmepialoval or clearance to EIA

by an Environmental Decision Statement. Additionally, MEE is responsible for formulating
relevant laws and regulations, policies and strategies concerning energy, water and sanitation,

waste and infrastructure.
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EPA is the key regulatory body on environment, which is an autonomous body formed under
the umbrella of NEE. It is mandated with implementing the EIA process in the Maldives,
implementing the Environment Act and subsequent regakaim behalf of ME, regulating

water and sanitation, biodiversity conservation, waste management and coastal zone
management. Also, it is responsible for developing environmental standards and guidelines in
the country.

HPo doaAyAaliNdza W3 | yRNE Yy FNI &G NHzO(

The Ministry of Housing and Infrastructure (MHI) is the government agency responsible for
the provision of housing and infrastructure such as harbours. The Ministry, therefore, regulates
housing and infrastructure developments in the country. The Aeinaind recent Housing and
Infrastructure Act are implemented by the Ministry.

MHI is also the government agency responsible for licensing or registering enganelgitects

and other building practitioners including building inspectors

Hbodn (Rt AGBAY FRBzyDAaf I YR / 2dzy OAf &

Under the Maldives Decentralization Law, elected Atoll Coun€lisy Councilsand Island
Councils have been formed as regulatory bodies dealing directlyatwith citiesandisland
issues. In this regard, some of the developmmsjects are subject to approval of these councils

through a public consultation process.

For the proposed project, the Ministry of Housing and Infrastructure will take the role of Malé
City Council in approving the concept and detailed drawings basetMalé Planning
Regulation, provide approvals for construction and monitor/supervise the works during
construction with assistance from relevant government authorities including traffic police. EPA
requires that a copy of the final draft of the EIA Reporsblemittedto the relevantCouncil

and receipt provided to EPA or attached to the EIA report. In the case of Malé, the receipt is

provided by the Ministry of Housing and Infrastructure.
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2 .

Il nternati onal conventions, treat.

The major global isge facing the Maldives is climate change, global warming and subsequent

sealevel rise. The small size of the islands and their low elevation above MSL makes possible

impacts of it very serious. Consequently, the country plays a prominent role -inciatrag

environmental issues faced by many other small islands developing states including the

Maldives in the international arena. The Maldives is therefore, a party and signatory to various

international conventions and declarations. These include:

T

T
T
T
T

UN Convention on the Law of the SaUNCLOS (1982)

International Convention for the Prevention of Pollution of the Sea by Oil (1982)
Vienna Convention for the Protection of the Ozone Layer (1985)

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

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

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

Agenda 21 and the Rio Declaration of the Unitedidtest Conference on Environment

and Development (1992)

Convention on Biological Diversity (1992)

United Nations Framework Convention on Climate Change (1992)

The Copenhagen Amendment to the Montreal Protocol on Substances that Deplete the
Ozone Layer (192)

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

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

Washington Declaration on Protection of the Marine Emmment from LaneBased
Activities

Kyoto Protocol to the United Nations Framework Convention on Climate Change
(1998)

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

United Nation Convention to Combat Desertification (2002)

€ !
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The Malives is also a key player in formulating and adopting various regional plans and
programmes to protect the environment by continuously participating in various activities
organized by regional bodies such as SACEP, ESCAP and SAARC.

Some of the internati@h conventions, treaties and protocols of relevance to the proposed
project may be identified as follows:
1 United Nations Convention on Climate Change (UNFCCC) and the Kyoto Protocol
which aims at minimizing greenhouse gases to reduce or combat potepaatsnof
global climate change, global warming and associated effects such as sea level rise,
which are thought to have devastating impacts on the Maldives, a fragile small island
nation. The aspects of the proposed project that apply to this convemtitirearse of
diesetbased power, possible use of small excavators, especially their emissions as well
as the use of pumps which consume electricity. These are inevitable impacts; however,
efforts should and have been made to minimize all such impacts.
1 TheMontreal Protocol on Substarscthat depletes the Ozone Lajgglso of concern
The Maldives has amccelerated HCFC phaseit schedule as agreadthe Montreal
Protocol. Hencgthe proposed project will meet such criteriative area of cooling and

refrigeration.
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3.11I ntroduction

This chapter will provide the data and information relating to the existing project site conditions
or environmental and social baseline conditions. Understanding baseline coniitams
important elemenbf an EIA, as baseline conditions are essential for comparative analysis
during monitoring.For the proposedlistorey building aMa. Shamnathe baselinelata and
informationhas been divided into following three categories:
1 Physial and biological envanment
- Noise levels in the vicinity of the site including any noise sensitive location;
- Traffic flow (size and direction) around the project site;
- Trees in the project site and major trees around it;
- Water quality of groundwater wells in the vicinity;
- Indoor and outdoor air quality in the project vicinity.
{1 Structuralenvironment
- State of adjacent buildings including photographic records of existing damages
as baseline reference;
- Condition of the surrounding roads;
- Existing structures/uses of the proposee; si
1 Sociceconomicenvironment
- Demographic data for Malé and population of adjacent buildings;
- Brief description of social environment of Malé in general and adjacent
residential units in particular;

- Ildentify types of vehicles and peak traffic hour®imear the project site.

3.2 Met hodol ogi es

Conditions of the existing environment of the study sweare analysed by using appriate
scientific methods. The following site data were collected and the methods of collection are

described here.
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The location of data collection sites has been marked using handheld differential Trimble
GeoXH GPS.

o dH DPH ANJ vdzl f AGé

Air quality data for greater Malé area was obtained from available literature and available

secondary information sources.

o dPH Po.  OUANRR y3/Ra I NI YO

Noise was measured using a Typaoise meter (handheld)raffic count was made based on
visual count.Noise levels were measured and traffic count was made at four time intervals,
morning 08:00-09:.00), afternoon 12:00-14:00), eveing (16:0018:00) and night (20:60
22:00). For Noise, readings were taken every hour and an average wassakbaandhanee

Magu is a onavay, the readings were taken at one location; directly in front of the plot

odPHdm | GISded £ A (@

Groundwatequality wasassessed isitu at 2 selected households nearldja; Satharuge and

Ma. Huraveeggas residential buildings in the vicinity were limited; most of the surrounding
buildings are used for commerce and groundwater was inaccegsibindheld YSI water
quality logger was used to measure temperature, pH, Total Dissolved Solids (TDS) and
Dissolved Oxygen (DO). The GPS coordinates of these locations are highlighted below. Figure

4-9 provides the location map of these households.

Table 3-1: Coordinates of water sample locations

Location GPS Coordinates
Ma. Satharuge 4° 10.529'N
73° 30.556'E
Ma. Huraveege 4° 10.534'N
73° 30.558'E

0oPHDPp 2YRA02Y ! aaSaaySyi

Visual inspection of the nearby buildingsaswndertaken andll the buildings examined did

not have any significant cracks
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3.3 Natur al hazard vulnerability

The worst natural hazard that was faced by Malé was that of the tidal wave in 1987 and the
tsunami. When the tidal wave hit the Maldives on 11 April 1987, Malé puexily built
breakwaters around it and about a third of Malé was affected by severe flooding resulting in
severe damage to the breakwater and retaining walls around the island. A number of houses
were damaged or destroyed and several people evacuateeamebhomeless although no

loss of life was reported. Following this incident, under a grant aid from the Government of
Japan, the entire perimeter of Malé was protected by revetments and breakwaters that stood the
test of time when the tsunami hit theaistl on 26 December 2004. On that day, several islands

on the eastern coast of Maldives were badly damaged by the tsunami but Malé had very little
damage due to the breakwater and revetments around it. However, due to-liedavature

of the island, th@eripheral areas have severe flooding during tidal surges.

Natural hazard vulnerability risks related to global warming and subsequent sea level rise
remains a cause for concern. The vulnerability is further aggravated by the fact that rainfall in
the regon is of high intensity but short duration, which may be affected due to changes in global

precipitation patterns related to climate change. The project location is at a location which gets
flooded often during high rainfall events due to improper drareghe road. The Malé road

development project is expected to address this concern.

In Developing a Disaster Rick Profile for Maldives by UNDP (2006), the natural vulnerability
of the islands and atolls of the country to potential hazards have beehethdoenderstand
the risk factors of the country. In that report, the disaster risk scenario for Maldives was

described as moderate in general.

Figure 3-1 show that Maldives faces tsunami threat largely from the east andealgldow

threat from the north and south. Islands along the western fringe experience a relatively low
tsunami hazard. This map is produced based on the experience of the tsunami in 2004 and also
occurrence of historic tsunami events in the greater regloere most of the events have
identified to have occurred from the Sumatra Region (UNDP 2006). For Malé, the wave was
stopped largely by the breakwater surrounding Malé but water rushed inside. There were no
reports of damage to structures or structuadlifes although there is a possibility it there was

any lesser degree of coastal protection. Under such circumstances, there is some possibility of
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unloading of soil depending on the speed of travel of the water. However, it is low due to low

porosity ofthe soil.

Tsunami Hazard zones

mS5

I
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Figure 3-1: Tsunami hazard zones

Besides heavy rains and strong winds during monsoons, hazardous weather events which
regularly affect Maldives are tropical storm
times, tropichcyclones hitting Maldives are destructive due to associated strong winds that
exceed a speed of 150 kilometres per hour, rainfall of above 30 to 40cm in 24 hours and storm
tides that often exceed four to five meters (UNDP 2006).

Cyclonic winds sometimesan cause a sudden rise in-gmael along the coast, leading to a
storm surge. The combined effect of surge ar

cause catastrophe in lelying areas, flat coasts and islands such as Maldives.

Maldives is alsoaffected by severe local stormthunder storms/ thunder squalls. Hazards
associated with thunder storms are strong winds, often exceeding a speed of 100 kilometres per
hour, heavy rainfall, lightning and hail; they also give rise to tornadoes in somagetn

general, thunderstorms are more frequent in the equatorial region than elsewhere, and land areas
are more frequently hit by thunderstorms as compared to open oceans. However, thunder storms
close to the equator are less violent when comparedthate in the tropical regions and

beyond. Maldives being close to the equator, thunder storms are quite frequent but less violent.
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Strong winds generated by severe local storms generate largalmviad waves which are
hazardous for Maldives (UNDP 2006).

The islands of Maldives are less prone to tropical cyclones. The northern islands of the country
were affected by weak cyclones that formed in the southern part of the Bay of Bengal and the
Arabian SeaFigure 3-2 shows the tracks of cyclones affecting Maldives during the period
1877%2004. The number of cyclones directly crossing Maldives is small. Only 11 cyclones
crossed the islands over the entire span of 128 years. Most of the cyclones crossed Maldives
north of 6.00 N and none of them crossed south dN2diring the period (UNDP 2006).

Figure 3-2: Tracks of Cyclones affecting Maldives 18772004

UNDP (2006) stated that there were 21 cyclonic disturbanites the 500km radius during
18772004, of which 15 were depressions with an average wind speed of about 28 knots. The
highest wind speed due to cyclonic disturbances that affected the islands during that time was
about 65 knots.

Based on the above infoation, Maldives is divided into zones with varying scales of cyclone
hazards based on based on a qualitative judgment based on the gradient of the storm tracks from
north to south.

Cyclonic Wind Hazard Zones

Region 1
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Figure 3-3: Regions to capture Cyclones passing through Maldives for Hazard Zoning

Figure3-3 shows the regions used to compute the highest wind speed of each cyclone captured
within the region. Majorityof the cyclonic disturbances crossed the northern region. The
frequency and wind speed decreases from northern region to southern region. Region 1 is not
affected by any storm. Thus, Maldives can be divided into three cyclone hazard zbres
northern zae with high cyclone hazard, central zone with moderate cyclone hazard and the
southern zone with very little cyclone hazard. The proposed project location in the central zone

with moderate cyclone hazard risk.

With regards to the storm surge potentiag tathymetry around the Maldives shows that the
ocean slope close to the east coast is steeper than the west coast, hence it can be generalized
that the eastern islands of the Maldives are vulnerable to higher surge hazard compared to the
western islandg-igure 3-5 shows storm surge hazard zones based on computed model with

maximum pressure drops for 100 year return period and with historical data (UNDP 2006).

;"5

Y

Surge Hazard Zones
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Figure 3-4: Storm Surge Hazard Zones with Cyclone Affected

Based on the above figure, it can be said that the 1eadtern parts of the country are very

vulnerable to storm surges.

Based on historical catalogues of earthquakes in the region, identifying seismic sources based
on this historical informan and based on numerical models, it was found that except for
Seenu, Gnaviyani and Gaafu Dhaalu and Gaafu Alifu Atolls, earthquake hazard is low across

the country. The probable maximum Modified Mercalli Intensity (MMI) is estimated between
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7-8 in Zone 5(Figure 3-4). This level of MMI can cause moderate to high damages (UNDP
2006).

Male
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Figure 3-5: Maldives Seismic Hazard Zones

It can be summarized that the northern parts of thetopare vulnerable to cyclones and storm
surges while southern parts of the country are vulnerable to seismic activity. The eastern side
of the country is more exposed to potential tsunamis and surges. The proposed project area in
Malé have medium cycloneésk and most of the flooding Malé experiences is due to
inappropriate drainage of the roads.

3.4 Geol ogy, topography and wutilities

The geology of the islands of Maldivisslargely sandy soil. The soil is a mixture of coral dust
which has been transformedto sand that is highly alkaline with pH varying from 8.0 to 8.8

at the top with calcium carbonate formations beneath the sand. About a meter of sand layer
shall be expected. Along the coastline, the soil is white and very fine resulting from the wave
acion whereas the soil is darker in colour inland. The soil ipptbgectareahas been modified

over the years, however, darker soil exi$tgical estimate of sand porosity in the islands of
Maldives is 30% (Falkland 2001, Carpenter 2006). Sdllahé is fairly uniformand therefore

highly permeable and subsequently easily susceptible to pollution.

The topography oMalé is almost flat and the relative variation in ground level in different
parts ofMalé with the western side of Malé being slightly lowlein the eastern sid€his is
because the eastern side is directly facing the eastern rim of the atoll and prone to strong oceanic

swells.
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The roadsn Malé including those around the project site pavedising pavement blocks. The

road at which therpject is located€Chaandhanee mageven though not too widessifficiently

wide enough to cater for vehicle movemerise number of motorcycles in Malé had grown
rapidly over the years and motorcycles are parked on all roads on the parking spadesl alloca
on the side of narrow pavements. This is of primary concern and the project aims to address
this concern by providing basement parking space.

The underground utilities presant the roads include the power, telephone and cable TV cables
as well as war and sewerage pipe¥he main sewerage pipes run in the middle of the road

and so does the manholes while other utilities are on the side of the road.

A visual soil inspection was conducted ly registered engineer (Abdul Bari Yousuf:
BPR2014007A1)

odn dPMDONRBY Rg I &1 SNJI

The fresh groundwater aquifers generally are formed as freshwater lenses floating on salt water
which depends on island width, recharge rate and the ease of transmission of freshwater through
soil (Falklandet al2007). According to the USGCRP tedCarteretal2 00 1) , At he s
groundwater lens is directly related to the size of the island also related to the normal amount
and type of precipitation (e.g., heavy downpours recharge lenses, while light rain generally does
not ) o. T h type off ranfal that octues in the Maldives with high intensitgh
durationlow frequency rainfall is useful for the development of groundwater lenses in low
lying islands. This argument also supports the belief held by the consultants that aquifer
recharge is not easily possible by grey water rechafigecever, while heavy downpours help

to recharge the lens, it also aids flooding of roads, which have been hardened over time,

resulting in poor permeability/percolation.

The water lens in small islandsillustrated inFigure 3-6.

z
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Figure 3-6: Conceptual lllustration of freshwater lens in a small coral island (after Falkland)

The above illustration is typical of most of the islaridke otherislands inthe Maldives, Malé

is alsosmall, lowlying and flatwith thin, superficial groundwater lenses. The groundwater lens

in Malé has been severely deteriorated due to congestion and subsequabstraetion and
sewage contamination. The fresh water lens has dwindled from avenZfie early 1970s to

less than 2m below the water table in 2000 as a result of the rapid urbanization over the years.
There are high levels of faecal and total coliforms everywhere with high levels of hydrogen
sulphide and nitrates in the wat&he saihity in the project ara is quite higher than the levels

of fresh water (0.5ppt) with levels measured at 1.30ppt, 1.26ppt and 0.90ppt. However
compared some parts of Malé these levels are still low. The generally high salinity levels in
ground water in Mi& is due to excessive abstraction, however with the increase in use of
desalinated water for most of the domestic purposes in most households, the salinity levels of

groundwater in Malé has decreased in recent times.

The water table ithe project sités expected to bapproximately 1nibelowthe ground surface.
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Table 3-2: Groundwater quality at and around the project site

Water Quality Measurements

Address MA Satharuge

Mo. of Floors 3

Population 16

Parameter Unit

Temperature *C 28.65
pH .01
Total Dissolved Solids mg/l 1090
E-Conductivity us/cm

Dissolved Oxygen mg/l 4.18
Salinity 0w 35.21
Turbidity (NTU) 0.097
Total Suspended Solids (TS5 mg/l 3
Total Coliforms (lab) MPN/100ml  |>2420
Faecal Coliforms (lab) MPN/100ml |27

Address MA Huraveege (1st floor)
Mo. of Floors 6

Population 12

Parameter Unit

Temperature G 30.39
pH 8.2
Total Dissolved Solids mg/l 1141
E-Conductivity us/cm

Dissolved Oxygen mg/l 431
salinity 0/ 36
Turbidity (NTU) 0.102
Total Suspended Solids (TS5 mg/l 4
Total Coliforms (lab) MPN/100ml  |>2420
Faecal Coliforms (lab) MPN/100ml |0
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Since its incorporation in 1995, Malé Water and Sewerage Qoyrigd. has been providing
water and sewerage services in Malé. The service was previously provided by the Government

under the mandate of Maldives Water and Sanitation Authority.

In Malé, a comprehensive sewerage system with about 9 pump stations djspasiewater

into the ocean via six ocean outfalls had been installed in the late 80satdd wastewatés
dischargedria these ocean outfalls. This was done following epidemics of cholera in the late
70s and typhoid and shigella in 80s. At the samme ta proper water scheme depending on
rainwater collection was also introduced. The result was a dramatic improvement in sewage
disposal and watdvorne disease prevalence. However, sewage and wastewater leaked into the
ground via household catchpits madem cement and kept contaminating the groundwater
aquifer. As a result, hydrogen sulphide or sewer gas was present in extremely high levels until
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the whole system was ventilated in 2000 following an incident of hydrogen sulphide poisoning
which caused twdeaths in 1997. Due to the smelly groundwater emanating hydrogen sulphide
inside toilets, some of the new buildings in Malé are almost entirely dependent on desalinated

water.

The entire Malé is supplied with desalinated water produced by reverse osmiisisjs an
energyintensive process. From the first plant of 200tons in 1988 to a current production of over
10,000tons in the greater Malé region, desalinated water is heavily depended upon. However,
even today, groundwater is being used in Malé fatfilng. Nonetheless, the trend is to avoid

use of groundwater even for flushing to avoid smell in toilets as well as the building. Some
argue that the use of desalinated wateratthe cost of pumping groundwater to flush tanks

and provides a living efmonment free from poisonous gases such as hydrogen sulphide.
Rainwater tanks are also installed in some buildings as backup and for domestic uses including

watering plants.

odnd® FaldlsS YIryl3aSySyi

Waste may be considered as the main environmental problem fdalégand the rest of the
Maldives today. Waste management is an important municipal service that has been
mismanaged in Malé for a long time. With the advent of Malé City Council with elected
members in 2009 and the Decentralization Act passed in 201bc@ohave been entitled to
manage waste although clear roles and responsibilities were not défomeever, forMalé

City, the central government has taken the decision to allocated this responsibility to Waste

Management Corporation under the guidamicklinistry of Environment and Energy.

In Malé, waste collection at household level is undertaken by individuals, mainly as a part time
job by the large number of foreign labourers working in the government, private companies and
households. They collectaste and transport the waste to the designated waste collection site.
The waste collection yard was cleaned up in 2012, following which waste that is taken to the
site is regularly ferried to Thilafushi to avoid smell and other inconveniences relatétint ro
waste and overflow of waste from the collection area. A few local companies are also involved
in the waste collection business. Currently there are plans to start systemic waste collection by

Waste Management Corporation.

Since the cleanip of Maléwaste collection yard in 2012, waste is taken to Thilafushi on a

regular basis without letting any waste to stand on the island. However, a greater problem
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remains to be addressed at its ultimate disposal location at Thilafushi. Open burning of tons of
wade from Malé and the rest of the Maldives received in Thilafushi on the west of Malé has
been a critical environmental health issue for a long time. The thick cloud of smoke from the
burning carried with it carcinogens due to burning all sorts of wastevaemperature in the

open. The southwest monsoon winds blow the cloud over the greater Malé region (populated
by over a third of the entire population of Maldives) covering Gulhifalhu, VilliMalé, Malé,
Hulhulé and Hulhumalé. In addition, Thilafushi ig thost to several important commercial and
industrial activities and home of the large foreign workforce who are directly impacted by the
smoke from burning waste. Nuisances associated with rotting garbage including smell and flies
in the neighbouring inlmated islands as well as resorts have been a long due environmental and
health concern that remains to be addressed. In order to atldseksg overdue social and
environmental disaster, the government through assistance from development banks are

devdoping plans for waste management in the greater Malé region.

The recently introduced Waste Management Regulation requires that licensed parties undertake
waste collection, disposal and management. However, the means to implement the regulation

yet remaingo be discovered.

odndn9f SOGNRKROAG &

Electricity is provided in Malé City by State Electric Company (STELCO), wholly owned by
the Government of Maldives. STELCO has a total installed capacity of 61.42MW powered by
diesel of which 40MW is utilized at peak loatherefore, STELCO is currently capable of
providing uninterrupted electricity service to the growing demand in Malé. Therefore, there will
be no need for a backup facility. However, the amereasing population and growth in the
economic sector appeamstiave effected recent power cuts in Malé City and there are plans for

further expansion of the power generation capacity.

odn dph GKSNJ dzaf Ao Sa

Telephone lines are installed throughout Malé by Dhiraagu while Dhiraagu and Ooredoo
provide telecommunication sereis to Malé and the rest of the Maldives. ROL (Raajje Online)

also provides internet services separately.
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Cable TV is provided in Malé by MediaNet. There is a possibility that the atmwed
telecommunication service providers may also start live TV eeswvith all local channels

being livestreamed now by Dhiraagu in association with Schwack Maldives.

Natural gas/cooking gas, which is imported and stored at Thilafushi by Villa Hakatha and
Maldives Gas is distributed in cylinders by several parties dinatuVilla Gas and Maldives
Gas.

3. 5AiQuality

In the Maldives, air quality is generally good with few sources of air pollution in the islands
although Malé has several @ollutionsconcerns due to open burning of waste at Thilafushi,
congestion, eveincreasing construction works and high number of vehicles and vehicular

movements.

Maldives EPA has established a few Air Quality Monitoring Stations in the capital, Malé, in
December 2012, which measures PM10 and the results publishedverepa.gov.my

According to EPA (personal communication with former Deputy Director General, Mr. Ibrahim

Mohamed), only one sample has been tested during the initial phase and further tests could not

be done due to financial constraisisce samples have to be sent to foreign laboratory. The 5
day average for 10 to 15 Dec 2011 waspg@dm® (24-hourly interval), which is well within

acceptable international standards.

Detailed laboratory tests were also undertaken for the EIA for modegrand expansion of
Malé International Airport (AECOM and WS 2010). The results of this study are based on air
quality readings over 2 weeks, the results of which are given below (adapted).

Table 3-3 Air quality at the greater Malé area (AECOM and WS, 2010)

Parameter Skai Lodge, Site Office, Central Store, | HDC Building, WHO
Malé Hulhulé Hulhulé Hulhumalé guidelines
PMuo (ug/m®) 29 24 22.8 15 50 (24hourly)
PMz.s (ug/n?) 8.5 4.3 4.8 4.1 25 (24hourly)
SQ, (ug/m?) 6.5 4.5 4.5 4.1
NOx (pg/m?) 8.5 6.8 6.2 5.8 20 (24hourly)
CO (ug/m?) 138 47 48 35
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3.6 Ambi ent Noi s e

As highlighted in the methodology ambient noise levels were measurethieqomoject site at

3 different time intervals. As can be seen frdme gaphs belowthe average noise reading is
fairly high withmostreadingsabovearound65db(A). In general terms, a noise reading of more
than 65db(A) ionsidered as a raance. Thus, this area can be considered as an already noisy
area with traffic and @sting construction going o\s the ambient noise in the arealseady

high, the project is not likely to significantly increase noise pollution in the area, as the activities

proposed under the project ayaite similar to those undertaken alreadyts tocation.

70
. 68 ¢
[ai]
T 66
64
62 ”

56
7:55 8:02 8:09 8:16 8:24 8:31 8:38 8:45 8:52 9:00 9:07
Time (hh:mm)

[e)]
o N
~N O

[e}]
o @
o o
(

Noise Level (dB)
(o)}
o 9
g o
(
«
«

o
»
ol

64
63.5 =
11:52 12:00 12:07 12:14 12:21 12:28 12:36 12:43 12:50 12:57 13:04
Time (hh:mm)

Noise Level (dB)

67

66
19:55 20:02 20:09 20:16 20:24 20:31 20:38 20:45 20:52 21:00 21:07
Time (hh:mm)

41



42

EIA for 11- Storey Building Construction at Ma. Shamna, M&éey

3.7 Traffic

One of the main contributors to air and noise pollution is traffic. Traffic is also an increasing
social and environmental concern in Malé, which has the largest proportion of traffic in the
Maldives. With over 50,000 motorbikeover 5,000 cars and several heavy traffic including
lorries/trucks, Malé is congested with traffic. With slow moving traffic during peak hours and
frequenting traffic jams, getting around in vehicles is not easy. Bus service, which started in
2010, alsesuffers due to congestion and the service has stopped. Since Malé is not a pedestrian

friendly city, vehicles are still preferable over walking.

800
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£ 300
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B = O O ]
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9:00:00 14:00:00 18:00:00 22:00:00
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m Walking Bicycle m Motor Cycle Car/Taxi mPick/Lorry

Figure 3-7 Traffic count at project site (in front of Ma. Shamna)

Traffic in the area was considered important and was assessed to be similar to other similar high
traffic areas of Malé. At the time intervals investigated it was Traffic flow in the project area
was assessed on an average day to provide an inggltte traffic flow pattern in the area and
understand peak hourés can be seen frorfigure 3-7, the traffic was dominated by
pedestrians and cyclists terms of time interval, the eveniagd nighttime is the busiest as

this falls to the time where people return from work and sché&asie3-7).
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3.8Ecol ogy

No significant ecologically flora or fauna are found in the proposed building location.

3. 9Visunankpecoftitone near by buil dings

A brief visual inspection of the existing buildings neanmgsundertaken. The results of which
are represented in the photo repraation Figure3-8). This is a brief inspection and visual
inspection by licensed engineer will be undertaken prior to construction commencing and after

project completion as highlighted under monitoring.

Generally, as highlighted in the description accompanied irfrigneres, allbuildings are in
good condition; additionally, the contractor will provide sufficient protection during

construction stage.
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This chapter addresses the basic concepts and methodological approach fotirgpradu
scientifically based analysis of the potential impacts likely to accrue as a result of the proposed
project. Environmental Impact Assessment (EIA) for quite a few disciplines is subjective in
nature and cannot be quantified. Wherever possibleintpacts have been quantified and
otherwise, qualitative assessment has been undertaken. This Chapter deals with the anticipated
positive as well as negative impacts due to construction of the proposed infrastructure including

the operational phase.

5.1 1 mpddtenti fication

Environmental and social impadi®m various activities of the proposed development have
been identified through:
1 Consultation with Proponent and other relevant parties

Purposebuilt checkligs and matrices

1
1 Existing literature and reportw@imilar developmentis the Maldives
{1 Baseline environmental conditions

)l

Consul tantds experience of projects of si

The impacts on various aspects of Environment shall be assessed for construction as well as
operation phasesf Environment. The impacts proposed to be covered for assessment during

construction and operation phases is givehahle5-1landTable5-2 respectively.

Table 5-1: Environmental impacts to be considered during project construction phase
Aspect Key Issues to be covered
Water Environment Sewage genetian fromlabour force
Pollution due to disposal of effluent with high suspehsdelids from
construction site
Temporary salinization and possibility of reduced water flow due to
dewatering activities
Air Environment Emissions due to operation of congtiion equipment
Increased fugitive emissions from stock piles of construction material
and construction waste.
Noise Environment Noise due to operation of construction equipnard workforce
Land Environment Risks to adjacent building due to deeqavation
Impacts onwaste collection yard(s)
Solid waste generation frolabour force
Pollution due to runoff from construction sites
Biodiversity (flora and fauna) | Increased human interferences for meeting fuel wood and timber
requirements
Impacts on aquatic ecology due to disposal of effluents with high
suspended solids/turbidity
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Aspect Key Issues to be covered
Public Health Respiratory infections due to dust emissions
Risk ofincidence ofillnesstiseasefrom workers
SociocEconomic Environment | Increased employment potéitduring project construction phase
Pressure on existingjilities.
Impacts related to health and safety
Pressure on traffic due to roatbsure duringasting of foundation and
slabs

Table 5-2: Environmental Impacts to be considered during project operation phase

Aspect Key Issues to be covered
SociaEconomic Environment | Ease for the proponent in terms of space and comfort.
Reduced parking load on the roads due to dedicated parking.
Financial benefit fothe proponent.

A purposebuilt matrix has been used to evaluate the overall impacts of the proposed project.

The impacts of the project have been evaluated according to the following criteria:
1. Magnitude (or severity): the amount or scale of change tilaieault from the impact

2. Significance: importance of the impact. Reversibility is considered part of its

significance
3. Duration: the time over which the impact would be felt
4. Extent/spatial distribution: the spatial extent over which the impact wouldtbe fe

The scales associated with the above criteria are given in the table below.
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Table 5-3: Impact evaluation scale

Based on the above scale, an impact matrix was developed for the prdpuskgpment to

Criteria Scale | Attribute
Magnitude -3 Major adverse
Change caused by impact -2 Moderate adverse
-1 Minor adverse
0 Negligible
1 Minor positive
2 Moderate positive
3 Major positive
Significance/Reversibility 0 Insignificant
Impact implications / 1 Limited implications / easily reversible
Reversibility of impact's effect 2 Broad implications / reversible with costly
intervention
3 Nationwide or global implications / irreversil
Duration 0 Immediate
Duration / Frequency of 1 Short term/construction period only
Impact 2 Medium term (five years of operation)
3 Longterm/continuous
Extent/Spatial Distribution 0 None/within 1m from point of discharge/no
Distribution of impact affected party
1 Immediate vicinity/household
level/developer/consumer
2 Specific areas within the island/atoll/specific
parties
3 Entire island/atoll/nation/all stakeholders

determine the overall impact of the proposed project. This matrix is givieabie5-5.

An impact potential index was then developed fitable5-5. The impact potential inddable

represents a product of the magnitude (M), significance (S), duration (D) and extent/spatial

distribution (E) gven in the above table. The sum of all key component specific indexes for
one activity (i.e. sum by rows) provides the Activity Potential Impact Index (API) and the sum
of all activity specific indexes for one key component (i.e. sum by column) provides th

Component Potential Vulnerability Index (CPVI) which gives an indication of the vulnerability

of each key component to activity related impacd&hle 5-6 represent the impact potential

indices for the proposed project.

5.

The overall impact of the proposed project is greatly positive resulting mainly from improved
housing infrastructure and quality of housing a#i a&access to housing. There would also be

2 Over al l I

mpacts of the

Proposed

Pr

direct and indirect employment opportunities in the planning/design phase, construction phase

as well as operational phase of the project. The project is also expected to contribute in

maintaining current rentriges in Malé and ensure that the rent do not escalate beyond a socially

(
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acceptable value by alleviating the pressure on housing and by providing competition within
the realestate market. Thus, the seeiconomic benefits of the project may be considéved

outweigh the negative impacts of the project. In fact, the project has minor negative impacts,
mainly during construction phase, which could be appropriately mitigated by implementing the

mitigation measures proposed in this report.

There are a few nagjve impacts of the project including mainly impacts related to excavation
and dewatering. Excavation has the potential to loosen subsoil, which is the foundation on
which the neighbouring buildings are built. Since the three buildings directly adjactn t
proposed project are relatively small developments, no damage to neighbourhood buildings are
envisaged during excavation and foundation works. The impact of vibration and noise to the
neighbouring buildings will also be relatively low as the fouraatnethod to be employed is

a raft foundation and not a deep pile foundation. There will also be little or no horizontal
movement of sand due to excavation given that sandy carbonate soils have heterogeneous
material that will adhere to each other and limtk place, providing additional stability. While

the impact potential is low for this project, it is still important to provide protective measures
as proposed in this EIA to ensure protection and stability. Dewatering may also cumulatively
add to the losening of sand under adjacent buildings. Therefore, it is necessary to provide
soft/silent piling to a depth of no more than 1m below the proposed foundation depth around
the periphery to mitigate potential impacts of subsoil movement. This has beesgut@mal

included in the project.

There are no notable vegetation that require clearance at the proposed site, hence the impacts

on flora and fauna are naxistent.

Additionally, minor impacts will be experience by neighbours during the construction. phase
These impacts include noise and dust during construction as well as sanding and tiling works.
However, as the area is devoid of any government buildings, educational institutions or
mosques, the impact of noise and dust are only local. These impaicisvétiable but can be

minimized through appropriate mitigation measures.

The summary of impacts is given Trable 5-4 followed by simple quantification matrices of

the overall impacts given ihable5-5 andTable5-6.



EIA for 11- Storey Building Construction at Ma. Shamna, &y

Table 5-4: Summary of potential impacts

No. Component Significance Remarks
SocicEconomic Environment

1 | Economicactivities Minor Minor impacts on economic activitiespecially to the nearb
restaurants and cafes @haandhane®lagu may occur dug
to road closureHowever theseampactswill be negligible, ag
road closure will be done only for a day or two and mo
during late Moreover,many other roads provide adequ
access to Majeedhee Magu and fr@haandhane&agu.
Thereforethe impact is temporary and insignificant.

2 | Cultural property None No impact is envisaged.

3 | Water rights / rights o Minor Dewatering may impacheighboring well water levels.

common However, this is only a minor temporary impact and 1
significant since groundwater is not currently widely use
Malé.

4 | Public health condition Minor Increased noise, fumes and dust in the areacdomachinery,
dusty processes and construction material.

5 | Waste Minor The construction waste and excavation material will
suitably disposed.

6 | Hazard Minor No significant impact. Scale of facilities is small.

Natural Environment

7 | Topography & gelmgy Minor No significant Impact. Scale of facilities is small

8 | Groundwater Minor There may be some negative impact in an unlikely eve
damage to existing sewerage facilities or dewatering tg
foundation
Additionally, dewatering will induce salipation around thg
project area, but groundwater use is restricted due to cu
status of the groundwater lens. Hence, minor impacts.

9 | Flora None No flora.

10 | Fauna None No fauna.

9 | Hydrological situation Minor Dewatering may impacheighboring well water levels.
However, this is only a minor temporary impact and
significant since groundwater is not currently widely useq

10 | Meteorology None No impact.

11 | Landscape Minor The adjoining 3 buildings are high rising buildgdHence,

considering thiathe development is in Malé which alrea
has many highiise buildings the development is expected
blend in well with the surrounding environment.

Environmental Pollution

50
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12 | Air Pollution Minor No significant impact but some degree of dust dus
vehicular movement to and from site, dusty operation, et

13 | Soil contamination Minor No significant impact but potential for contamination dug
accidental spills of paint and other chemicals etc.

14 | Noise and vibration Minor Some noise and vibratiaturing demolition and constructio
period is expected. Considering itMalé high backgroung
noise levels offsets the impacts of noise from site.

KEY:

Major: Significantnegativeimpact anticipated
Moderate Moderate negativampact anticipated
Minor: Negative impact is almost negligible

None No impact anticipated

Positive: Positive impact is anticipated
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Table 5-5: Impact matrix for the proposed project

KEY COMPONENTS
Environment Socio-Economic
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Operation
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. 1 0/-1 0o 0 0 4 0(-1 0]2 2/0 0
Waste and wasterwater disposal L1ls N
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Table 5-6: Impact potential indices for the proposed project

5
s |
< E S | A
= 3] <
= [ = >
= Q = s —
Y= - -— =
s w z = | <
<3 = | S £ 2 o =
- = 3 = 5] £ @)
£ g e = = = =
=} = = :2 - _: 17} =
= 2] > = = = =
— 5 = o S| = S | > e
< o (=9 Q = E Q
=) = = 5] .4 7 < =8 2 =]
2 = &n 2 ) 3] = =) = -
o = o |l = | £ | T | =|= 2 | 2
5|2 | 5| 5|55 |3 E| 8|3
F 5
PROJECT ACTIVITIES F |2 || 2|<|w | T |@| &0
Construction
Temporary facilities, machinery and workforce 0o |[-001]| o 0 | -001] 002|001 002] 0 0 | 001
Transport of materials to the site 0 0 002 | 0 |-002] 002 | -001| 004 | 0 0 | ooL
Concrete works and finishing of the building 0 | -001 | -001 | -001 |-002| 002 | 001 [ 002 | o0 0 0
Utilities and services 0o [-001] o0 0 0 o002 | o o002 o 0o | 003
Operation
Use of building 0 0 0 o004 ]| o0 1 1 1 | 044 | o | 348
Waste and wasterwater disposal 0 0 0 0 0 0 0 0.3 0 0 03
Power and water consumption 0 0 0 0 0 | o004 004 ] o 0 o | 008
TOTAL CPVI 0 | -003]-003)| 003 |-005] 112 ] 1.03 | 14 | 044 | © 3.91
\A_PI = Activity Potential Impact Index

CPVI = Component Potential Vulnerability Index

The table above indicates that the project has few negative environmental impacts and these
impacts occur exclusively during the construction phase. All of these are temporary, minor
impacts anchence can be managed easily through proper mitigation measures. Thus, overall

the proje&t is seen as a positive impact.
5. 3Project Spedurfiincg | Gmpmascttrsuct i on
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The water quality of groundwater at the project site and nearby areas maislligduring

project construction phase because of leaks and spillage of chemicals, paints, oils and waste oil.
The resultant effluents from the construction site is another source of groundwater pollution.
Additionally, poor handling and management ofsdieand other fuel in fuelling of vehicles

often lead to contamination of the aquifétowever, these impacts can be minimised by

employing appropriate mitigation measures.

High pumping rates of groundwater during dewatering may decrease the wateofehels
groundwater wells of neighbouring areas. In addition to this, dewatering often causes saltwater

intrusion that subsequently leads to salinization of groundwater ([BetbenHertzberg
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principle) These may have a negative impact on the househoédsutie groundwater.
However, this impact is only temporary and spatially limited. As in most other areas of Malé,
water quality tests done near the development site indicate that groundwater is already
considerably salty at this area. Moreover, most of hbaseholds in Malé currently use
groundwater only for flushing with desalinated water being commonly utilised for other
purposesHence any temporary impacts due to this are likehetmsignificant.

pdodul T FNR (2 ySINbeé o6dzAif RAy3a

Excavation will be underkan for laying the concrete foundation. According to Horodecki and
Dembicki (2006), there are two types of influences on soil due to deep excavation: changes of
stress state in a subsoil and technological influence. Excavation causes unloading and reloadin
of subsoil and the intensity of these impacts depends on geotechnical parameters of the subsoil
and geometry of excavation (depth, width and length). Hence, the unloading effect for small
excavations has negligible influence on displacements. The ckssehthe excavation to the
adjacent building is also a cause for concern. The weight of the adjoining building (height of
the structure) is also an important factor. Problems of settlement or structural damage often
occur if the adjoining building is a dfirise building. The buildings adjacent to the
development site are 3 thretorey buildings to the South, East and West. Therefore, as no
high-rise buildings currently occupy the adjoining areas, no major impacts in terms of structural
damage are envisad to nearby buildings due to excavation and foundation works.

Method of construction including type of excavation, type of support, dewatering methodology
and vibrations due to sheet pile wall installation causes changes in subsoil and impacts adjacent
constructions is induced by the excavation and loading by the construction. In recent building
works for which EIAs have been undertaken, monitoring reports submitted to EPA as well as
other reports have indicated that there have been very few instanfziref of adjoining
structures. One incident that was reported in media and the monitoring report is the lateral
displacement of sand underneath the adjoinikggoéey building during the excavation for
foundation works at Ma. Jambugasdhoshuge. Accortdirthe monitoring report, it was the
Contractords fault and could have been avoi

that was taken.

d
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The transportand supply of material, excavator, truck and any othevachinery may have
impacts thatnay arise fron:

Accidental spillage of consictionmaterials (e.gcement pain).
Accidentl ails, paintandotherchemical spills.

Damages to road surfaces

Accidental Spillage of waste

Considering the scale of the projecte tibove impacts are expected to be minor and can be

managed through appropriate mitigation actions.
pdodnL YLI OGa 2y fIyR
The major impacts anticipated on land environment during construction phase are as follows:
Operation of construction equipment
Soil erosion
Disposal of construction waste
Impacts due ttemporary closure of roads

Operation of construction equipment

During construction phase, various types of equipment will be brought to the site. These include
concrete mixers, earth movers, mixers, gradsrs, The siting of this construction equipment

would require significant amount of space. Similarly, space will be required for storing of
various types of construction material as well. Efforts must be made for proper siting of these
facilities. Efforts nu s t be made to site the contractor 0s

adverse impacts on environment are minimal.
Soil erosion

If excavation and foundation works are undertaken during the rainy season, rainwater runoff

could cause unloading of the siarwhich in turn will weaken structures standing on them.
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Therefore, it would be necessary to plan foundation works in such a way that soil erosion due
to rainwater runoff can be minimized. Thus, ideally the works should be planned at period

where there is0 significant rain.

The runoff from the construction sites will tend to flow along with natural drainage, and get
accumulated in depressions or low lying areas, leading to formation of stagnant pools of water.
This can lead to increased proliferation wiosquitoes. Another instance of mosquito
proliferation reported in Mustafa (2013) is when the elevator pit is left for mosquitoes to breed.
Hence, it is important to ensure that the runoff from construction sites is properly collected and
disposed. Adequatmeasures need to be implemented to ameliorate the adverse impact on this
account to the extent possible.

Disposal of construction waste

The waste material generated during construction phase needs to be appropriately disposed. A
part of the constructiowaste can be used for restoration of the construction site, including
excavated soil. The remedial measures have been identified in chapter 8 under mitigation

measures.

Due ®mndderation will be given for wastestarageat the construction siteush thatit doesn 6 t
cause any hindence to local movement and daily routine of the workforasithin the site.
Stokpileswill becoveredto protectfrom dustand eroson.

It would be necessary for the contractor to dispose construction waste at the Construction Waste
Disposal Site in the southeast of Malé on a regular basis during demolition as well as
construction. Sadly, construction waste disposal site in Malé is a hazard in itself, however,
remedial measures for construction waste management at disposal syenid thee scope of

the EIA report.

Impacts due totemporary closure of roads

As the project $e is located quite close to three schdtdkandharu School, Arabiyya School
and Ameeniyya Schogllemporary road closure may impact traffic follows and dailyvities
of the people using these places. Howeasrthe road is a ongay and project site is located

on the last block of the road, traffic can be diverted without many difficulties.
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However,careful consideration must be given to not coincideithmg of road closure to fall
duringschool start and finishing hours

Therefore, no significant impacts are envisaged due to road closure, while any impact envisaged

is only shorterm.
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Dust is a cause for concern in building projects indesttial areas and areas with public
institutions such as schooResearch has shown that fine dust particles from cement, aggregate,
silicates and wood can cause a variety of illnesses such as allergies, asthma and bronchitis and
have also been linked tmncer in case of long term exposure. Sensitive individuals such as
those with asthma or sinusitis will be affected most during construction activities. In the
Maldives, fine cement dust from finishing works for interior of walls (sanding) is one of the
main causes for concern in building projects. Cutting tiles in tiling is another dusty operation.

Wet processes are available, however, may beprokibitive.

Like high background noise, high background dust, compared to other islands in the Maldives,
is an everyday phenomenon in Malé due to increasing number of construction activities
occurring concurrently in a given area at a given time. The dust from the proposed construction
work is not going to be any worse than the everyday dust that people praynbdo. However,
onsite carpentry or aluminium works and other similar works shall be avoided to the greatest
possible extent by installing precastits. If necessary, such dusty operations shall be
undertaken in confined space with appropriate petspraective equipment provided to
personnel. Préabricated doors and windows shall be encouraged. Good engineering standards,
quality materials and material preservatives as well as paint shall be used in order to avoid
release of toxic substances durthg operational phase.

Transportation of material to site will also generate sand or silica dust while the operation of
construction equipment/machinery on site and vehicles used for transport will generate soot and
air pollutants, mainly carbon dioxidsulphur dioxide and nitrogen dioxide, which contributes

to global warming and subsequent climate change. In addition, incomplete combustion can lead
to release of carbon monoxide and hydrocarbons. Hydrocarbons can react with oxides of
nitrogen to form ozoe. Carbon monoxide reduces flow of oxygen in blood stream and ozone
is an irritant that can cause respiratory illnesses. However, the proposed projects will use

mainly manual labour and use of machinery and vehicles will be limited mainly to concrete
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works and transport. Therefore, emissions due to the project is considered to be minimal
although there will be some cumulative contribution from the project towards overall emissions.
Hence overallno significant impact on ambient air quality is expectea: Jike of the project
beingsmall, the mpact due to fd for energy is not a significant contributitmglobalwarmming

by itself. However, thecumulativeimpactshallbe considered to beninor to negligible.

A
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The impacts on ambient noise é&v are expected only during the project construction phase,

due to demolition works and the operation of construction equipment and electric tools.

Noise levels in the immediate proximity of most work sites are expected to be only slightly
higherduring construction. This is because of the high background noise levei4aié. The
duration of this exposurewill also berelatively brief. This exposure represents temporary,
localized, minor adversereddual effect of low significance for affected reagptors. While
building damage due to ground vibrations is unlikely, there may be anoyanceto spetially
locatedreceptors during construction. Noiselevels as®ciatedwith the goeration of construction
equipmentwill be minor ascivil works will be confined in relatively small sitesand use of

machinery is expected to be minimal at all worksites.

Wallls of various houses or other structure will attenuate at least 30 dB(A) of noise. In addition
there is noise attenuation due to the following factors.

1 Air absorption

! Rain

1 Atmospheric inhomogeneties

As construction works of many other building projects are currently proggessi the
proximity of the siteand as Majeedhee Magia busy roadhe background noise level at this
area is already quite higlhus, no sigificant increase in noise levedseanticipated, due to

already high background noise leveld/atlé.

The effect of high noise levels on the operating personnel may be considered. It is known that
continuous exposures to high noise levels above 90dB(Agtafthe hearing acuity of the
workers/operators and hence, should be avoided. Despite this, during the construction phase the
generation of significant noise will be for fairly short periods during operation of certain

machinery and equipment, thus thepact is likely to be only minoNoise pollution caralso
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indirectly impact the quality and accuracy of work, as exposure to high levels of continuous
noise can trigger anger, disappointment, depression, anxiety, distraction, agitation and
exhaustion (Baglund et al., 1999)However there are no schoolaniversities,government
offices or mosques located at the vicinity of the project Bitgeover, most of the construction
works are expected to occur during day time when most people will be awaykabmiar
schools. Therefore, this development activity will have no bearing on the quality of work due
to increased noise levels. Appropriate mitigation measure will be adhered to prevent
construction workers from getting exposed to prolonged periods lohloige levels during the

construction phase.
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No significant impacts are likely to occur as a result of the project from an Ecological sense as
the site is completely devoid of any flora and fauna. However ecological impacts may occur
during tranger of construction material and waste during construction phase. A degree of sea
transport is likely to be involved as material stored in warehouses in Thilafushi andvidiéhu

are likely to be transported Malé for construction. This transport if apgrate measures are

not taken can lead to spillage into sea and impact on marine life. Thighkghted in chapter

7 appropriate measures nedbe taken to ensure that sea transpessels have appropriate

safety measures in place and all transported materials are sealed and secured such that no
spillage into ocean occurs. Spillage can also occur during langardnsowever the impact is

likely to be much less significant from an ecological point of view, as in terms of land ecology

Maléis devoid of any significant flora or fauna.
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There are no impacts oany siteor propertyof religious, hisorical and/or cultural significare
as a result of this project, hence this impact is none existent for this project.

pd®o ddh YLI OGla 2y ! af AaSa

No significant adverse ipact on utilities is envisaged@here will not be a significant change

in number of usersfaitility services during construction phase. However, during excavation if
proper precaution is not taken it can lead to damage to existing utility cables and pipes.
Moreover, according to Zahir (2010), during dewatering, it is important to monitoistoiiet

adjacent buildings to ensure that flow rate is not excessive so as to exceed capacity of the sewers
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since dewatering effluent is direct into the sewerage system. According to some engineers if
rate of flow exceeds the capacity of discharge pipes thaekcould occur in toilets at nearby

plots. Therefore, it would be important to keep track of such incidents and to immediately stop
pumping or reduce speed if backflow is observed or repddedever, as highlighted under
project description, sewer pipevill not be used for dewatering, hence this impact is none

existent.
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There are a few minor negative seeiconomic impacts of little or no significance during the
construction phase. These include the disturbance to vehamuthpedestrian movements
during loading and unloading of materials to site, especially during the concrete works.
Moreover,there are no major disturbances envisaged due to road closure as many other roads
provide adequate access to neaby amdagse fromconstruction equipment, which has been

discussed earlier, poses no potential concerns.

There is also potential for impact due to cultural differences with foreign labour force, which is
not a cause for concern due to the small labour requirement forgjeetpas well as the fact

that the community is already socially integrated and generally tolerant of people from other
cultures. Malé hosts the largest no. of foreign labour force. Therefore, this impact is considered

negligible.

The construction phaséd the project is expected to increase employment opportunities in the
construction sectoHowever, most of the current construction workforce is largely devoid of
locals as such workers are mostly foreign expatriates. Nevertheless, the project wik provid
direct and indirect employment opportunities for locals and in terms of provision of goods and
services during project implementation. This is considered as a major positive impact of the

project.

5.4Project Spedcurfiincg |Onqpercatsi onal Phase
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No major impacts are anticipated on land environmdunting project operation phase as
surrounding buildings (3 sides) are high rise buildiigerefore,proposeduilding is expected
to harmonize wellith the surroundingeighbourhoodFurthermore,tiis anticipated that the
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new building will have some landscaping the responsibility of which will be carried on to the
operational phase. This is expected to improve the overall aesthetics of the area.

The operation of the proposed developed is expected itease the demand for parking, as
more people will occupy the premise than at present. The parking area proposed at the basement

level of the building is considered sufficient to accommodate any additional parking demands.

pdn dHI Y SNHE

The operational phase tfe proposed development will slightly increase the energy usage, as
more people are expected to occupy the premise. Increase in energy use will be in terms of
increased use of agonditioning, fans, lights and other appliances. However, this increase has
no significant bearing on the overall power requirement within the Malé region. The generators
currently operated by STELCO is designed to cater for the increased demand in energy
requirement anticipated due to current construction bddras, there willnot be a need to
increase the existing capacity okthiesel generator sets in Malkhe impacts of emissions

related to burning of fossil fuel due to this increase in energy consumption would be minor

p®n®o YOASY(l b2Aas

No major impacts are anticipated origgoenvironment during the operational phase.

pdnond O2f 238

No major adverse impacts are anticipated on ecology during operation phase.
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As one third of the entire population of the Maldives reside in Malé, the proposed development
will assist in alleviating the housing problem experienced by many people living in the capital
city. Overall, this development will contribute to the enhancement of the living condition,
minimization of congestion, improvement of aesthetics of the living enwieoh and to
improve general health and wellbeing of the population. Moreover, the development is expected
to increase the land value of the project site and provide direct and indirect economic
opportunities. By reducing the pressure on housing demangdrawmidling competition in the

realestate market, the project will also indirectly contribute to maintain thesgate value of
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such properties and ensure that the value of rent, which is already high, does not escalate further.

There would also be ingict eonomic growth and state revenue from taxation.

pdndc af AoaSa

No significant impact on existing water supply, sewerage, power systems and waste

management system as the number of users will change little, if any.

5.5Uncertainties in Impact Prediction

Environmental impact prediction involves a certain degree of uncertainty as the natural and
anthropogenic impacts can vary from place to place due to even slight differences in ecological,
geomorphological or social conditions in a particular place. Howewetetel of uncertainty,

in the case othe proposed infrastructure projetiay be expected to be low due to the
experience of similar projects iWalé. Given that theranay be uncertaintiesn terms of
structural failures of neighbouring structures as aglbotential claims of damage or nuisances
such as availability of groundwater during the dewatering peitiosl important to undertake

monitoring as described in the monitoring programme givensrEtiA report.
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The project is of smallcale and the project components are of suitable nature to the project.
However, an important component of all EIAs is to consider alternative options that are feasible
and to come up with the best possible alternative. This includes consideration ofewb pro
option as well. As for this project, two aspects are investigated with regards to alternatives that

is the no project option and alternative foundation option.

6.1 No Project Option

The 6éno projectd option i nvest ismtastgageswhdanhe ad
compared with the project option. I n the cas
that the existing old household of the proponent with limited capacity remains and hence the
living condition of the proponent will not incremasHowever, this option will prevent the minor

negative impacts that are envisioned for the construction phase. Despite this as highlighted in
det ai | bel ow, the overall the project i's be

disadvantages thanleantages.

Table 6-1 Comparative analysis of project and 'no project' option

Advantages of fAno Di sadvantages of i
Temporary construction related impacts will n| Living space of the proponent is reddce
occur Proponent has to live in the existing difficult

condition.

Loss of revenue to the proponent from renting
residential and commercial space.

Improved aesthetics as a result of the project
will not be realized.

Parking space for the residentgtod building as
a result of the project will not be realized.

6. 2Type of Foundati on

I n addition to 6no projectdéd option, consider
primarily due to impacts during foundation works, it is important to lodk alternative
foundation options. The alternative method of foundation would be to opt for deep pile
foundation.In this method, metal loalearing piles are driven to depths of 30 to 40 metres.

Deep Pile Foundation was undertaken in Malé for thetdf®y building at Athireege Aage
(Currently Hotel Jen). Complaints of small degree tremors and cracks in walls were observed

in neighbouring buildings including Dharumavantha School opposite the building. The piling
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had already been almost completed by tinge the issues were addressed and EIA was
undertaken. So, the project was allowed to proceed. However, based on the outcomes and
experience from this project, deep pile driving for building foundation has been disregarded in
most similar building projestever since. Only recently this was considered for part of the
building works required for the Nasandhura development. However, the method of pile driving
used for Nasandhura building is different to that practiced in Athireege Aage, as instead of
hammenng the piles, piles are place in giglled holes. Despite this, the drilling involved in

the Nasandhura project, has also caused public concern due to vibrations experienced by the
nearby buildings. Nevertheless, this method is feasible for foundatidess urban areas and

in countries with more compact and stable soil and hence is not recommended for the proposed

project.
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7. 11 ntroducti on

Based on the environmental baseline conditions, planned project activities antsiags@ssed
earlier, this Chapter outlines the mitigation measures that needs to be adopted in order to
minimize the potential negative impacts to a low significance level. As highlighted in in Chapter
6 under impacts, the negative impacts are envisiemeatcur almost exclusively during the
construction stage. Thus, the focus of impact management and mitigation is on the construction
phase of the project. As highlighted in Chapter 6, the main impacts that are likely to occur
during construction phase amdated to groundwater quality, air quality, noise, marine ecology,
hazard to nearby buildings, health and safety, traffic disruptions and utilities. Thus this chapter
focuses primarily on mitigation measures for these eight aspects.

A detailed explanabin of the proposed mitigation measures are provided at first, followed by a
summary table that outlines the impactsitigation measures, parties responsible for

implementation of mitigation measures andeksgmatedtost of mitigation.

7.2 Mitigatiosn Measur e

This chapter explains mitigation measures in detail. As highlighted above the focus is on
construction phase, as no negative impacts are envisioned to occur as a result of this project
during operational phase.
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Groundwater quality athe site and surrounding houses maybe affected due to spillage during
transfer of construction material to the site or during waste transportation, damage to sewer
lines while undertaking excavation works, and through dewatering. Most of the impacts to
groundwater are envisioned to occur during excavation and dewatering. Therefore, the

following mitigation measures must be strictly adhered during the construction phase.

1 All chemicals used for construction such as paints, lubricants andusife storedn
hard surfaces to prevent seepage into the wateirlaase of a spillage
1 All liquids to be used in the construction phasastbe transported to the site in sealed

container to prevent spillage during transportation.
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71 Construction wastmustbe coveed from all sides to prevent spillage while transferring
to the wasteollectionyard.

1 Hazardous waste and liquid wasteust be transported in sealed contasend
accordingo the guidelines specified in the waste regulation.

1 Ensure that theahicles sed for waste transportatiane approved thorough theaste
regulation.

1 The location ofsewer linesmust be identified prioto commencement of excavation
works to prevent damage to sewer lines and potential leakage of sewage into the
groundwater lens

1 Dewateringmust be completedt the shortest possible tinb@ minimise impacts on
groundwater

1 Excavation musbe undertaken by expert operatarsder the supervisor of a licensed
engineer

1 A compensation plan must be developed to accommodate for ac@sesiscenario.
Such a plan should include measures to providger to nearby households to
compensate for any shortage of water experienced during dewatering.

1 Onsite refuelling and maintenance odchinery shouldbe avoided at all times.
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Air quality of the surrounding areas may be impacted during the construction phase as the
overall construction process itself is a dusty operation. The vehicles used to transport materials
to and from the site may also induce air pollution to a small degheefollowing mitigation

measures are proposed to minimise such impacts of the project.

1 Avoid usage of old vehicle®r transporting materials to and from the project Sitee
project should onlyonsider vehicles that are well serviced &ade up to dte road
worthiness certificates.

1 The construction sitshould be watered regulartp minimize the impact of dust
nuisance to neighbours.

1 Cover the construction sitess much as possible (by using nétsjninimize spreading

out of dust.
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1 Activities liketile cutting must be undertaken indoor as much as possible. Prefabricated
doors and windows should be used as much as possible to minimise spreading out of
dust.

1 Avoid keeping construction material in open air. If any material is stockpiled ensure
that they are properly covered.

1 All vehicles and machinery should be well tuned.

A
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The operation of heavy machinery and vehicles during construction and demolition works may
lead to increased noise levels. The following mitigation measure mudtdveei to minimise

the impact of noise.

1 Except for foundation and concrete works, other high noise generating activities should

be undertaken during day time.

1 Instruct construction workers to wear ear muffs when using machinery that produce

significant nase.

TOHdnal NAYS 902t 238

Only minute impacts are envisaged for marine ecology due to a spillage into sea during material
and waste transfer. However, a spillage to marine environment can be catastrophic to the aquatic
biota, including coral reefs. Hencehet fdlowing mitigation measures are required to be

implemented to minimize such impacts.

1 Ensure that the transport vessels are well covered from all side.

1 Wastemustbe transported according to the specifications given in the waste regulation.
The vessels @5l for waste transportation should acquire the required licences through
the waste regulation.

All liquid oils and paintsnustbe transported in sealed containers.
1 All transport vesselshallbe operated by experienced captains to reduce the potential

for accidents.
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The main reason for requiring EIA for building projects is to minimise the extent of structural

damage done to nearby buildings. Potential for such damages are high during excavation and

foundation works. Thereforé,is very important to adhere the mitigation measures proposed.

Excavation will be closely supervised by an experienced engineer.

Excavations shall conform to the lines, grades, side slopes and levels shown in the
drawings or as directed by the engineer.

Adjacent buildings will be monitored for cracks by a licensed engineer prior to
commencement of excavation works and after foundation works are complete.
Compensation in terms of finance or maintenance and repair will be provided to

adjacent buildings icase of structural damage.

TOH Pcl SFEGK YR {FSae

Protecting the health and safety of the public and workers is a very important component of

building project.In this regard, the following mitigation measures needs to be considered from

a health and safeperspective:

T

Necessary barriers, warnings, signs demarcating unsafe areas should be followed
according to standard construction practices.

Where relevant, safety nets should be used to cover buildings and prevent injury to
public. Safety paths should kaentified for public movements.

Provide first aid facilities in case of an emergency and safety protocols during such
event.

Aluminum and wood works at site shall be supervised and workers informed of the
necessity to take care when using tools such atrieleutoffs.

Contractorshall berequired to comply with all the precautions as required for the safety
of the workers as per the International Labour Organization (ILO) Convention No. 62
as far as those are applicablglecontract.

Providenecessar safety appliances such as protective footyelmth glovessafety
gogglesfor welders helmets, maskgar muffs for operation of noisy machinery &ic

the workers and staff.

ChemicalLiquid protective gloves should be used when handling any chemicedte

oil or other liquid waste.
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Should install temporary toilet facilities at the construction site for construction
workers.

During construction period, any visitors could enter the site with the approval of the
project supervisor. Unauthorized visgshould not be permitted to the project site.
The construction area should be secured to prevent unauthorized access.

No open electrical wiring or cables should be kept on site.

Health and Safety briefing should be given to all construction workers.

In order to guarantee construction safety, efficigghting and safety signs shall be
installed during construction

All temporary structures need to be dismantled once construction is completed.
Avoid leaving pits, holes open empty containers at the canging site. As these act

as potential locations for mosquito breeding.

Ensure 24hour security at the construction site to prevent burglary of nearby buildings.
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Since the project is not located in a major road, no major traffic disngpare envisaged.

However, since the site is close to many areas frequently used by the general public, appropriate

T

measure needs to be considered to prevent traffic congestion. In this regard, the following

mitigation measure needs to be implemented.

Construction material should be transported to and from the site during off peak hours.
Road closure should be avoided as much as possible and should be to the shortest
possible period. Must avoid road closure during peak hdinis.area is most heavily

used during evening hours, so road closure must be avoided at such times.

TOH DY of AaSa

As highlighted in chapter 6 utilities can be affected during construction phase as utility lines
and pipes maybe damaged during excavation works. Moreover, if dewatetundedaken
through the existing sewer pipes it can lead to backflow in toilets of nearby buildings. In order

to prevent these scenarios, the following mitigation measures needs to be realised:

Excavation works needs to be undertaken by experienced agerato

1 All utility lines and pipes needs to be identified prior to excavation.

T

Do not use sewer pipe for dewatering.
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The primary responsibility of implementing these mitigation measures lie with the proponent
and the contractor. However, ittlse task of the proponent to ensure that the contractor is fully
aware of the mitigation measures and the measures are adequately implemented. Moreover, as
per the recent revision to the EIA regulations it is must to have the EIA report and the decision
statement at the site with the contractor. Hence the proponent should ensure that this condition
is met by the contractor.

The proponent should assign a suitably qualified person to oversee the project implementation
by the contractor. This person needsédhnrough with the requirements specified in this EIA
report and needs to brief the contractor and its staff on these requirements. Alternatively, the
proponent could assign a consultant to undertake this activity.

In addition to this, the proponent shd@nsure that any grievances from nearby residents could
be easily communicated with the contractor and the proponent. In this regard, a board displaying
the contact information of the proponent and the contractor should be placed at the site.
Addressing scial grievances are one of the weakest implemented systems in the Maldives EIA

process.

7.3 Summary of Mitigation Measures

The table below summarizes the main impacts of the project, proposed mitigation measures,
responsible party for implementation of métgon measures and the cost of mitigation

measures.



Table 7-1: Summary table of environmental impacts and mitigation measures

Aspect

Impact

Mitigation Measures

Responsible Party

Cost of Implementation

Ground water Quality

Spillageof oils into the ground
during refueling and
maintenance of machineray
enter the water lens and cad
groundwater pollution

Spillage  of  constructior
material and waste 4
construction site and durin
transportation may impag
groundwater quality of the sit
and surrounding areas.

Groundwater salinizain due
to dewatering.

Decrease in water levels
nearby groundwater well
during dewatering.

Damage to sewer lines durir
excavation may cause sewa|
to enter into groundwater.

Al chemicals used fo
construction such as paint
lubricants and oils Wlibe stored
in hard surfaces to preve
seepage into the water lens.

All liquids to be used in thé
construction phase will b
transported to the site in seal
container to prevent spillag
during transportation.

Construction waste will bg
covered from ksides to preven
spillage while transferring to th
waste yard.

Hazardous waste and liqu
waste will be transported i
sealed container according t
guidelines specified in the was
regulation.

Vehicles used for wast
transportation will be designe
to the specification given in th
waste regulation.

Locating the positions of sews
lines and giving instructions t

workers about these locatiof

Proponent/Contractor

No potential costs involved i
implementing these measures.
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prior to commencement
excavation works.

Dewatering will be completed &
the shortest possible time.

Excavation will be undertake
by expert operators.

Providing water to nearb
households to compensate f
any shortage of wateg
experienced during dewatering

Onsite refuelling and
maintenance of machinery wi
be avoided at all times.

Air Quality

Generation of dust durin
construction may cause hea
implications to neighbours.

Generation of dust from th
stockpiled constructiof
material.

Air pollution from the vehicles
used for transporting materia
to the site and transfer of wag
to disposal sites.

Greenhouse gas emissicasd
dustfrom vehicles used in th
project.

Emissionof carbon monoxide
and hydrocarbons due
incomplete combustion.

Avoid usage bold vehicles. The
project should only use we
serviced vehicles that have up
date road worthiness certificate

Regularly water the constructio
site to minimize the impact o
dust nuisance to neighbours.

Cover the construction site wit
nets to mmimize dust spreadin
out to surrounding areas.

Undertake construction activitig
like tile cutting indoors as muc
as possible.

Avoid keeping constructiof
material in open air. If any

Proponent/Contractor

No potential costs associated wi
implementation of these mitigatig
measures
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material is stockpiled ensure th
they are properly covered.

All vehicles and machiner
should be well tuned.

Ambient Noise

Disturbance to nearby resider
from construction noise.

Noise pollution to workers.

Avoid undert&ing construction
activities during night time
except for foundation an
concrete works.

Instruct construction workers {
wear ear muffs when usin
machinery that produc
significant noise.

Proponent/Contractor

No potential costs associated w
implemernation of these mitigatio
measures

Marine Ecology

Spillage  of  constructior
material and wasteto sea
during transport toand from
Male.

Ensure that the transport vess
are well covered from all side.

Waste will be transporte
according to the specifitions
given in the waste regulatiof
The vessels used for was
transportation should acquire tl
required licences through tH
waste regulation.

All liquid oils and paints will be
transported in sealed container

All transport vessels will bg
operated by experienced
captains to reduce the potent
for accidents.

Proponent/Contractor

No potential costs associated w
implementing these mitigatio
measures.

Hazard to nearby buildings

Structural damage to neart
buildings during excavatio
works andioundation works.

Excavation will be closely
supervised by an experienc
engineer.

Proponent/Conticior

MVR 30,000 for the engineerin
assessment.
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Excavations shall conform to th
lines, grades, side slopes a
levels shown in the drawings
as directed by the engineer.

Adjacent buildings will be
monitored for craks by a
licensed engineer prior t
commencement of excavatid
works and after foundatio
works are complete.

Compensation in terms (
finance or maintenance a
repair will be provided tg
adjacent buildings in case
structural damage.

Health and Safety

Health and safety o
construction staff will be
compomised if appropriate
health and safety standards 4
not followed.

Health anl safety of the publig
compromised due to
inappropriate saty conditions
at the construction site.

Necessary barriers, warning
signs demarcating unsafe are
should be followed according t
standard construction practice

Where relevant, safety ne
should be wused to cove
buildings and prevent injury t
public. Safety paths should b
identified for public movementg

Provide first aid facilities in cas
of an emergency and safe

protocols during such event.

Contractor

No additional costs are envision
to occur as these arstandaro
safety measures
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Aluminum and wood works 4
site shall be supervised ali
workers informed of the
necessity to take carghen using
tools such as electric coffs.

Contractorshall berequired to
comply with all the precaution
as required for the safety of tH
workers as per the Internation
Labour Organization (ILO
Convention No. 62 as far g
those are applicable tahe
contract.

Provide  necessary safet
appliances such as protecti
footwear cloth gloves, safety
goggles for welders helmets,
masksgar muffs for operation o
noisy machinery etcto the
workers and staff.

ChemicaiLiquid protective
gloves should be usedvhen
handling any chemicals, was
oil or other liquid waste.

Should install temporary toile
facilities at the construction sit
for construction workers.

During construction period, an
visitors could enter the site wit
the approval of the projed
supevisor. Unauthorizeg
visitors should not be permitte
to the project site.
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The construction area should
secured to prevent unauthoriz
access.

No open electrical wiring o
cables should be kept on site.

Health and Safety briefin
should be given to al
construction workers.

In order to guarante
construction safety, efficien
lighting and safety signs shall [
installed during construction

All temporary structures need
be dismantled once constructi
is completed.

Avoid leaving pits, holes ope
empy containers at  thg
constructions site. As these ¢
as potential locations fog
mosquito breeding.

Ensure 24hour security at the
construction site to prevet
burglary of nearby buildings.

Traffic Disruptions

Traffic disruption due to roa
closureand during loading an
unloading of constructiof
material.

Construction material should K
transported to and from the si
during off peak hours.

Road closure shoulde avoided
as much as possible and sho
be to the shortest possible perig

Proponent/Contractor

No additional cost likely to occur
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Must avoid road closure durin|
peak hours.

Utilities

Utility pipes, lines maybsg
damaged during excavation.

Backflow of water in toilets
nearby due to dewatering.

Excavation works needs to |
undertaken by experiencq
operators.

All utility lines and pipes need
to be identified prior to
excavation.

Do not use sewer pipe fq
dewatering.

Contractor

No additional cost likelyo occur.
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This chapter contains the monitoring plan recommended for the project. The monitoring plan
is based on the baseline data collected for existing environment, potential impacts identified in

chapter 6 and mitigation measures proposethapter 8.

The primary objective of including a monitoring plan in the EIA is to determine the accuracy

of the predicted impacts and also to check whether the proposed mitigation measures have been
adequately followed according to the recommendatigingen in the EIA. Moreover,
implementation of the proposed mitigation measures do not necessarily mean that all negative
impacts of the project are avoided, as any development activity would involve a certain degree
of uncertainty. In this regard, anotherportant aspect of the monitoring plan is its potency to
discern unforeseen impacts. Furthermore, information collected during monitoring can be used
for future references in other EIAs of similar projects, leading to overall improvement of the
EIA proces.

Monitoring would essentially ensure that the proposed activities are undertaken with caution
and appropriative care to protect and preserve the built environment of the areas in proximity

to the site or those areas and environmental aspects affedtesl dgvelopment.

The monitoring programme shall target to determine:
1 foundation and structural integrity of adjacent buildings during excavation and
dewatering
changes in groundwater table due to dewatering
groundwater quality during dewatering
noise andiir quality during construction
incidents and accidents

impacts are accurate and mitigation measures taken are effective and

= =4 4 A4 A -

threshold levels are kept within the baseline limits predicted.

8. 1 Responsibilities

Overall monitoring responsibility lies with the dpronent or Contractor assigned by the

Proponent. EPA and City Council should also monitor the construction activities.
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8. 2Project specific monitoring requir:

A project specific monitoring programme has been developed by taking in to account the
paramegrs highlighted in the forgoing section. For each parameter, sample locations,
monitoring method, frequency, monitoring responsibilities and cost is indicated. The overall

cost of monitoring is estimated to be around MvR 70,000.

Table 91 provides the matoring programme recommended for this project. As all the negative
impacts identified for the proposed development are envisaged to occur during the construction

phase, this monitoring plan is exclusively targeted for the construction phase of the projec

79

Table 8-1: Proposed environmentalmonitoring programme for construction phase

Parameters to be | Location/ Parameters | Monitoring Method | Frequency | Monitoring Cost
Monitored Responsibility | (MVR)
Structural damages| 30m radius of project | Records of Daily Licensed 30,000
and dewatering site. Complaints of complaints during Engineer/
structural damages, | Structural engineer tq excavation | Proponent
groundwater inspect excavation | and
deterioration mainly, | and dewatering works dewatering
vibration, noise and ail and keep logs on site
quality related issues | Records of start and | And after
rarely end times of relevant| completion
works of
Assess structural foundation
damages to adjacent| works
building by a licenseq
engineer prior to starf
of work and upon
completion of work
Groundwater 2 samples in areas In-situ sampling Daily Proponent/ 20,000
quality for adjacent to project site using water qality during Contractor
salinization due to | Parameters to be logger and dewatering
dewatering monitored include pH,| measurement of leve
TDS/electrical of groundwater wells
conductivity/DO, level
of water table
Dust and noise Construction sites and Assess the situation | Once a Proponent/ 20,000
nuisance at site surrounding areas through visual month Contractor
inspection and (noise
interviews withlocal | readings
people. should be
taken
Take noise reading | during
using a noise level | peak and
meter off peak
hours)
Waste removal Complaints received | Site observations During Proponent/ 0
including excavated regarding traffic road Contractor
sand disruptions closure
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Parameters to be | Location/ Parameters | Monitoring Method | Frequency | Monitoring Cost
Monitored Responsibility | (MVR)
Observation of traffic
disruption.
Disruption to traffic | Roads Site observations/log| Weekly Proponent/ 0
flow Contractor
Ensuring that Projectsite Site observation and | Monthly Proponent/ 0
workers wear records Contractor
Personal
Protective
Equipment
8. 3 Monitoring Report

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

parameters included in the monitoring programme given in this report. EPA may submit the
report to the relevant Government agencies in order to demonstrate compliance of the

Proponent.
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The monitoringreport shall be submitted in accordance to the requirements of the EIA
Regulations 2012As per Schedule (Jadhuvalu) Laamu of the regulations, summary reports
needs to be submitted every two months during construction phase and detailed report or reports
after project completion as per the schedule identified in the EIA report. In this regard for this
project, it is recommended to submit only one monitoring detailed report following completion

of construction as no impacts are envisioned to occur durirgp#rational phase of the project.

The monitoring report will include details of the site, strategy of data collection and analysis,
quality control measures, sampling frequency and monitoring analysis and details of
methodologies and protocols followdtwill follow the recommended format under Schedule

Laamu of the regulation.
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The proposed project involves construction dfstorey residential building adhamna
MachchangoalhiChaandhane&lagu, Malé The project is undertaken to prdei personal
residential space for the proponent and to provide, rental residential, commercial and office

space.

The negative impacts envisioned for the project are likely to occur during construction phase
and all these impacts are minor in significarfite main impacts identified in this report relate

to impacts on nearby buildings, impacts on traffic, impacts on groundwater, impacts on air
quality, noise impacts and impacts on utility services. All these impacts can be minimized to
negligible levels byadopting the mitigation measures proposed in this report and by following

proper construction standards and supervision.

The environmental monitoring program proposed in this report will help to identify actual
impacts of the project and effectivenesshaf proposed mitigation measures. Moreover, it will
help to identify potential unforeseeable impacts and help to take corrective measures
immediately. The focus of the monitoring program is on the construction phase and monitoring
is proposed to aspectsathare likely to be impacted as a result of the proposed project; that is
groundwater, noise, impact on nearby buildings and traffic.

Overall this is a very small project with only minor negative impacts. All in all, the project is a

beneficial projecthat is financially beneficial to the proponent.
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