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Executive Summary
This document is submitted to the Environment Protection Agency, by the proponent to fulfil the
requirement of an EIA under the Environmental Protection and Preservation Act (EPPA) of the
Maldives (4/93). The EIA Regulations 2012 has been used as a basis for preparing this document.
This report provides the background to the proposed project components as well as an assessment
of their likely environmental and social impacts, both beneficial and adverse. The proposed
enhancement and mitigation measures are outlined where necessary, together with an environment
management plan and a monitoring programme.
This project was initiated by the Ministry of Housing and Infrastructure with the aim of upgrading
and increasing the usability of the existing harbour at R. Maakurathu. The project involves
deepening some shallow areas within harbour basins and constructing a quay wall on the western
side of the basin. The western side has been left as a beaching area with no quaywall during
original harbor construction project. The estimated time for project completion is nine months.
Project activities will be in conformance to the laws and regulations of the Maldives, and relevant
international conventions that Maldives is party to. The key laws and regulations applicable to this
project are: Environmental Protection and Preservation Act (4/93), Employment Act (2/2008),
Immigration Act (1/2007), Environmental Impact Assessment Regulation 2012, Dredging and
Land Reclamation Regulation, Waste Management Regulation 2013, and the Environmental
Liability Regulation (Regulation 2011/R-9). Decision Statement for this EIA report and a
Dredging and Reclamation Permit need to be obtained from the EPA prior to commencement of
the project.
The assessment shows that the proposed developments results in significant positive socioeconomic benefits during the operational phase. However, both the construction phase and the
operational phase of the development result in negative impacts on environment. The main
impacts from the project are potential impact on marine water quality and biodiversity from
increased turbidity, and suspended solids generated from dredging works. In addition, as the public
and Island Council expects expansion of the harbour, conducting the project without dialog with
these key stakeholders may result in strong opposition to the project.
Key mitigation measures for the project include finding options to minimise turbidity and
sedimentation by carrying out dredging activities only in the allocated areas, during calm sea
conditions preferably when the tide is low. The construction staff should also be properly educated
on the sensitivity of the reef system and measures which can be taken to minimise impacts on the
marine environment. Measures such as proper maintenance of vehicles and management of the

Prepared by: CDE Consulting

Page|xii

EIA for the proposed Harbour quay wall construction project at Maakurathu, Raa Atoll

site area can aid in minimising air as well as noise pollution. Contamination of the marine water,
groundwater and land can also be limited by taking appropriate measures detailed in this report.
Public consultations were carried out for the project with the island council and the public. The
results show a difficult situation where the project proposed by MHI does not exactly match the
expectations and demands of the community. The public and the Council indicates while they
want the harbour upgrade project, they want to see the harbour expanded on the western side rather
than construct the quaywall at the currently proposed position. They also complained that they
were not consulted on the detailed design. MHI notes that the project has limited funds and
therefore risks delaying the project if such major changes are to be accommodated. This issue
needs to be resolved through dialogue between MHI, Council and the public prior to
commencement of project.
Alternative options were evaluated for the harbour layout and sand borrow area. The harbour
layout favoured by the public included expanding the harbour to the west and constructing the
quay wall. There is no design prepared for this. However, the proponent has stated that this is not
practical within the funds available for the current project. The alternate sand borrow area is where
vessel repairs are carried out and locals can benefit from dredging. However, this area is not
recommended for this project due to concerns of erosion raised by public for other dredging
activities around the island. The “no-project” option was also compared against the proposed
project.
A monitoring plan has been designed to assess any changes to the physical environment for the
duration of the project. Estimated costs of monitoring of the preconstruction stage is
approximately USD 5000 and USD 5500 for the construction stage. Monitoring costs for the
operational stage is approximately USD 4700.
The management plan for this project is designed to produce a framework for anticipated impacts,
including practicable and achievable performance requirements and systems for monitoring,
reporting and implementing corrective actions. In addition, provide evidence of compliance to
legislation, policies, guidelines and requirements of relevant authorities.
The main conclusion of this report is for MHI to discuss and agree on the outstanding issues
relating to project scope with the Council and public, before continuing with the project. If there
is an agreement this EIA recommends to move forward with the proposed development with the
suggested mitigation measures, and alternatives.
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1
1.1

INTRODUCTION
Purpose of the EIA

This Environmental Impact Assessment (EIA) presents and addresses the environmental, and
socio-economic impacts of the proposed harbour quay wall construction project at Maarkurathu,
Raa Atoll.
This EIA is submitted to the Environmental Protection Agency (EPA) by the Ministry of Housing
and Infrastructure in-line with the terms of reference (203-EIARES/138/2017/158 – see Appendix
A), and also to fulfill the requirement for an EIA under clause 2 of the Environmental Protection
and Preservation Act (EPPA) of the Maldives (Act no. 4/93).
This report provides the background to the proposed project components as well as an assessment
of their likely environmental and social impacts, both beneficial and adverse. The proposed
enhancement and mitigation measures are outlined where necessary together with an environment
management plan and a monitoring programme.

1.2

Project Title

The project is titled Raa Maakurathu harbour quay wall construction project.

1.3

Project Proponent

The proponent of this project is Ministry of Housing and Infrastructure (MHI). The Ministry is the
Government agency responsible for planning and development of public infrastructure on islands
of the Maldives. The Ministry is currently implementing a number of harbour development
projects across Maldives.
The address and contact details of the proponent are as follow:
Ministry of Housing and Infrastructure
Ameenee Magu,
Male’ 20392
Republic of Maldives
Phone: +960-3004300 / +960 3004124 / +960 3004110
Email: secretariat@housing.gov.mv

1.4

Legal status of the Project Site

The project site is public property under the jurisdiction of Raa Atoll Island Council.
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1.5

Project Rationale and Scope Summary

Maakurathu Island has a harbour constructed on the northern side of the island on year 2009.
During the project, the western quaywall of the harbour was left incomplete, the reasons for which
are unclear from consultations. Over time the unprotected area has retreated slowly and the
shoreline has sloped. Some of the material eroded has been deposited in the harbour basin.
This project is intended to remedy this issue by installing a quaywall and make the area useable.
The main activity of this project is to construct the quaywall using L-shaped (standard material
used in Maldivian habour quaywalls). The components of this project are:
1. Mobilization of equipment, machinery and workforce
2. Maintenance Dredging along shallow areas of the harbour
3. Pre-casting quay wall L-blocks
4. Placing pre-cast concrete quay wall
5. Laying pavement
See next chapter for more details.

1.6

Project Location and Boundary

The proposed project site is Maakurathu Island, which is located on the eastern rim of
Maalhosmadulu Uthuruburi (Raa Atoll). The location and an aerial image of the island are shown
in Figure 1.1 and Figure 1.2 respectively. There are no Marine Protected Areas (MPAs) in Raa
Atoll, the nearest Environmental Sensitive Area (ESA) was a mangrove on Vandhoo Island which
is already severely affected due to Vandhoo Waste Management Centre (Fig 1.3).
Table 1-1: Key information of the project site
Island name



*



Maakurathu island

Location

5.606193° 73.044213°

Island area (vegetation line)
Reef area
Resident Population (both sexes) 
Distance to nearest airport

Distance to Velana Int. Airport

Distance to nearest inhabited island 
Distance to nearest resort

Approx. 45 Ha
Approx. 116 Ha
1311*
Approx. 10 km to Ifuru Domestic Airport
Approx. 164 km
1.7 km to Dhuvaafaru island
12 km Kuda Fushi Resort and Spa

Secretariat of Maakurathu Island Council. (2017). Rashaa Behey Mauloomaathu Form – September 2017
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Figure 1.1: Location Map of Maakurathu
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Figure 1.2: Aerial Image of Maakurathu Island, Raa Atoll
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Figure 1.3: Locality map showing nearby islands and declared environmentally sensitive areas
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1.7

Project Aims and Objectives

The aim of this project is to remedy the harbour usability issues. The sub-objectives of the
proposed harbor quay wall construction are to:
1. Extend area for safe berthing of marine vessels
2. Facilitate easy loading and unloading facilities for goods.
3. Improve existing harbour facilities.

1.8

Consultants, Contractors and Government Institutions

Environmental consultants from CDE Consulting under took environmental assessments for this
report. Contractor is Senok Trade Combine (Pvt) Ltd .
The government institution responsible to evaluate and grant permit to execute, and monitor this
project is Environmental Protection Agency (EPA).
The Government agency relevant to this development is Ministry of Housing and Infrastructure.

1.9

Project Financing

The Government of Maldives will finance this project through the national budget.

1.10 EIA Scope and Terms of Reference
The scope of this EIA is broadly based on the Environmental Impact Assessment Regulations
2012. The assessment more specifically adheres to the Terms of Reference (ToR) issued by the
Environmental Protection Agency on 13th September 2017. The ToR is based on scoping
meetings held between the stakeholders at the EPA on 12th September 2017. A copy of the ToR
is attached in Appendix A.
The EIA report contains the following main aspects:
 A description of the project including the need for the project, how the project will be
undertaken, full description of the relevant parts of the project, implementation schedules,
site plans and summary of project inputs and outputs (Chapter 1&2).
 A description of the pertinent national and international legislation, regulations and policies
that are relevant and applicable to the project and a demonstration of how the project
conforms to these aspects (Chapter 3)
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 Information on the baseline environmental condition of the project site; this includes
information on marine flora and fauna, marine water quality, marine environment near the
project site (Chapter 4)
 An assessment of the potential impacts during both construction and operational stages of
the project as well as identification and cost of the potential mitigation measures to prevent
or reduce significant negative impacts during both construction and operation stages of the
project (Chapter 5 & 6)
 Assessment of alternatives for the proposed project (Chapter 7)
 Details of the environmental management and monitoring plan (Chapter 8 and 9)
 Stakeholder consultation (Chapter 10)
 Potential gaps in information (Chapter 11)
 Main conclusions (Chapter 12)

1.11 Assessment Methodology
1.11.1 General Approach
This EIA is broadly guided by the EIA Regulations 2012.
This report has been prepared to ensure that the significant environmental and social impacts of
the proposed project at the preconstruction, construction, operation and demobilising stages have
been considered and assessed at the project planning phase.
The process followed in the preparation of this EIA report consists of six parts. These are: scoping
consultations; literature review; field surveys; stakeholder consultations; analysis of results; and
compilation of the assessment in the form of a report.
In order to conduct a broad based and inclusive study, the proponent and the consultant have from
the onset ensured the exercise is participatory. As such, discussions have been held with
community members in the projects area and relevant stakeholders with the assistance and
coordination of the proponent.
The area impacted by projects like these can be quite wide particularly when the socio-economic
impacts are considered. The study area of this project considers that the entire island and the reef
system of the island will be affected by the development, and that Maakurathu island will
experience the bulk of the socio-economic change.
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1.11.2 Study Area
Based on the results of the initial scoping of potential environmental impacts and the identification
of sensitive aspects of the environment we have identified the following geographical areas likely
to be affected at the various stages of the Project:
 During construction temporary and permanent impacts will occur primarily on Maakurathu
island’s beach and its reef system. The most direct physical impact will be on-site in the
area of the actual physical interventions. To ensure the impacts are fully covered, the entire
Maakurathu Island is studied.
 During operation of the harbor most impacts will be confined to the area that will be
affected by marine vessel movement and mooring.
 There will also be induced development impacts due to the project, mainly in the form of
positive socio-economic benefits to Maakurathu Island.
Study area boundary is presented in Figure 1.4 and survey locations map for the project is attached
in Appendix F.

Figure 1.5: Study area map
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1.11.3 Field Observations
Field assessments were undertaken at Maakurathu Island from 23rd September 2017 to 24th
September 2017. Field visits mainly covered water quality, marine life, and beach conditions of
the proposed project sites. Stakeholder consultations were carried out with members of the public
and the island council during this period as well..
Coastal Processes

Beach profiles were taken from designated locations around the island using standard leveling
techniques. These profile locations are marked in Appendix F. The measurement of beach profiles
involves standard practice of surveying with a staff and a dumpy level. Measurements were taken
along the beach profile line at different intervals, wherever there occurred a distinctive
morphological feature, such as beach ridge, high water mark, an erosion scarp, dip, rise, or other
significant break in the beach slope up to a minimum distance of 30 m from the Benchmark. Other
beach attributes such as beach rock were marked using handheld GPS.
Lagoon currents were measured using drogue method. A total of 9 measurements were undertaken
at every site and an average value is determined.
Tide data has been taken from Velana International Airport (Hulhule’ island) Tide Gauge.
Wave patterns have been estimated using secondary studies and visual field assessments.
Shoreline survey was carried out using the TerraSync on a Trimble Geo 7X Handheld GNSS
receiver. Measurements were taken for the low tide line, high tide line and vegetation line. The
following interpretations were used when identifying the features.
 Low Tide Line: Determined as the top of “beach-toe” (a distinct minor berm at low tide
level). Where no berm was detected, measurements were taken during the lowest tide level
of the day.
 High Tide Line: Measured as the wet beach area. This may not reflect the true high tide
line was wave run up may extend the wet beach area.
 Vegetation line: Measured as the canopy line.
Marine Assessments

Marine assessments were undertaken on 23rd September 2017. The main objectives of this
assessment were:
1. to determine the general status of the reef associated to the project site
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2. to assess the condition of the marine environment which will be directly impacted by the
project
3. to determine the fish species abundance and composition of the reef system
Snorkeling Visual Survey

Snorkeling visual surveys were carried out at selected locations of the lagoon, to qualitatively
determine the main benthic composition and the general status at these areas. This method
allows for a quick assessment of the sites.
Fish census
Fish and invertebrate species assemblages and abundance was surveyed using 50 m line
transects, whereby the surveyor swam along the transect line and recorded the number and the
different species of fish and invertebrates observed within 2.5 m on either side of the transect
line. A category- based methodology was adopted to estimate fish abundance and the mean
number of fish per category and observation was extracted to estimate species and family
abundance. The categories used to estimate abundance are 1 (1), 2 (2 – 4), 3 (5 – 16), 4 (17 – 64),
5 (65 – 256), 6 (257 – 1024), 7 (1025 – 4096), and 8 (4097 – 16384).
Photo Quadrat Survey
The composition of the substrate was assessed by taking ten high-resolution images every 5 m
(pictures covering 0.5 m2 of the seabed) along the same transect line used for the fish surveys.
These were later analysed using CPCe. CPCe, or Coral Point Count with excel extension,
developed by the National Coral Reef Institute, is software designed to determine coral
community coverage and diversity using transect photographs. Underwater photographic frames
are overlaid by a matrix of randomly generated points, and the fauna/flora of species or
substrate type lying beneath each point is identified. 25 random points per picture were analysed
to characterize the substrate composition (sample size: 250 points per transect).
Water Quality

The primary objective of the marine and ground water quality assessment was to determine the
present conditions of the marine water around the island and the quality of the groundwater of the
island’s fresh water lens.
Water samples were collected from 5 locations: 3 marine water samples, and 2 ground water
samples, on 24th September 2017 in clean 1500 ml PET bottles. PET bottles were rinsed with water
to be sampled, before sampling.
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The following parameters were tested for marine water samples; pH, Total Suspended Solids
(TSS), Turbidity, Nitrate, Phosphate, Sulphate, Total Dissolved Solids (TDS), and Biological
Oxygen Demand (BOD) was tested for marine water samples.
The following parameters were tested for groundwater samples: pH, Total Petroleum Hydrocarbon
(TPH), BOD, Nitrates, Conductivity, TSS, Salinity, and Turbidity.
The water samples were submitted to the Male’ Water and Sewerage Company (MWSC) for
analysis on the 25th of September 2017.
Bathymetry Survey

Bathymetry survey of the site was undertaken by CDE Consulting. The survey was carried on 23rd
September 2017. The bathymetric survey was conducted using the Sonarmite Echo-sounder
coupled with GPS attached to a survey vessel. Vertical control was established by doing a tide
observation on site during the surveyed period. The observation was calculated and reduced to the
MSL using the predicted tide table provided by Maldives Metrological Service, (UH SEA LEVEL
CENTER Data). Predicted tide data of Hulhule’ tide station was used for the corrections.
The equipment’s used in the survey were:
a. SonarMite 3 echo sounder
b. Trimble geo7x handheld GPS
c. Dinghy
1.11.4 Desk Study Reviews
A literature review was conducted to acquire background information on the site and its
environment as well as to identify possible environmental impacts of similar developments in
island settings. In this context, the EIA Regulations 2012, best practices from similar development
activities, scientific studies undertaken in similar settings around Maldives and previous
documents/historical publications was considered.
The following reports were reviewed:


Original EIA for the proposed harbour project on Maakurathu Island

1.11.5 Key Stakeholder Consultation
Stakeholder consultations were undertaken with the following stakeholders:


Maakurathu Island Council
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Maakurathu general public



Ministry of Housing and Infrastructure

1.11.6 Data Analysis
The EIA experts used their experience and knowledge in their respective fields to analyse the data
from the previous studies and field visits in order to determine the potential impacts of the
proposed projects, the severity of effects arising from these impacts and how any adverse impacts
can be best mitigated and positive impacts enhanced. This analysis provides the framework for
the recommendations on corrective actions and remedial measures and provides the basis for the
formulation of the environmental management plan which forms part of this repo EIA
1.11.7 Report Format
The report format and structure presented here follows the report formatting guidelines issued by
EPA.

1.12 Potential Data Gaps and Limitations of the study
The environment of Maldives is generally poorly understood. This may be due to the lack of
detailed studies in the Maldives. Much of the literatures on coral islands are derived from studies
done in the Pacific, which unfortunately has very different climatic and geologic settings.
Despite the numerous harbour development and dredging projects in the Maldives, very little
knowledge is published on the actual impacts. This is due to the lack of monitoring activities and
poor implementation of the EIA regulations. A lot remains to be known about the actual impacts
on the marine, coastal and groundwater environment following such activities.
Detailed environmental analysis for an EIA is often required to be undertaken in a relatively short
period of time. Give the seasonal climatic variations in Maldives and the differences in local
geomorphologic and climate settings in individual islands such a short time frame is often too little
to assess selected aspects of the environment. This problem is compounded by the absence of
long-term studies in other parts of Maldives. Hence, most EIA’s end up being based on an
environmental snapshot of specific point in time. However, experienced EIA specialists can
deliver a close match to reality based on a number of similar assessments
Table 1.2 below provides a list showing data gaps in the study. Available documents in connection
with data provided particularly the concept plan, experiences of CDE in other islands, particularly
in the numerous resorts development assessments were used as the basis for preparation of this
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document. Therefore, it will be possible to analyse, implement mitigation and suggest monitoring
measures to the most relevant negative impacts.
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. As noted earlier, there is also no long
term data and information regarding the particular site under consideration, which makes it
difficult to predict impacts. It is important to consider that there will be uncertainties and voluntary
monitoring of natural processes as described in the monitoring programme is absolutely essential.
Table 1.2: Limitations of the study

Issue/Item

Required Information

Current Status / action

Natural Hazard
Risks

Detailed modeling of future erosion.

Data not available at local level;
broad level studies undertaken
for Maldives was used.

Environmental
baseline data

Historical and long-term records on
reef and lagoon environment.
Detailed data on geology,
hydrogeology and soil.
Long-term site specific or even
regional data (at least 2 years). Most
critical data include current, wave
and sediment movement history.
Socio-economic data of Maakurathu
island.

Baseline snapshots of the site
taken to design mitigation
measures. Estimated based on
other similar studies in Maldives.
Snapshot data for currents taken;
wave studies in Raa atoll
used.
Primary data collection will be
time consuming; Secondary
sources will be used.

Environmental
Standards

Environmental Standards for Air and
Noise Quality.

USEPA standards followed.

Wave Modeling

Long to Medium-term site-specific
data.

Not enough time to collect data;
no facilities in Maldives to
undertake high level modeling.

Current
Modeling

Long to Medium-term site-specific
data.

Not enough time to collect data;
no facilities in Maldives to
undertake high level modeling.

.

Prepared by: CDE Consulting

Page|13

EIA for the proposed Harbour quay wall construction project at Maakurathu, Raa Atoll

1.13 Review of Similar Projects
1.13.1 Observations from Past Harbor Construction Projects
Published literature on the consequences or benefits of harbor development projects in the
Maldives is limited. Most of the literature comes in the form of published EIAs which only predict
the likely impacts. There is little to no follow up on these EIAs to see if the predictions and
assumptions used are correct.
It has been observed and reported that the improper harbor design, particularly its location,
orientation and location has serious consequences for the island coastal processes. Kench et al.,
(2003) and Kench (2010) reported that the location of harbour along shoreline interrupts sediment
transport around the island. The impacts are amplified on some islands with specific geophysical
characteristics. In particular circular islands within the atoll lagoon and elongated island oriented
in an east-west direction (Kench, 2010). This is mainly due to the hydrodynamic patterns and
sediment transport patterns that exist around coral islands of Maldives (Kench and Brander, 2006,
Kench et al., 2009). Improper placement of the harbour can result in the reduction in sand transport
resulting in deficiencies on one side of the island and subsequent erosion.
The location, orientation and angle of the reef entrance channel have in the past led to poor
usability. This is due to the improper consideration of wave approach directions and wave
frequency. For example, in the island of Bodufolhudhoo, North Ari Atoll, the harbor reef entrance
initially dredged was unusable and had to be closed off due to poor usability.
Attempts have been made by the Ministry of Environment to develop guidelines for coastal
protection from a climate risk reduction perspective. The resulting report (Ministry of
Environment and Energy, 2013) provides the only guidelines published by the Government on
designing shore protection measures and harbors.
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2

PROJECT DESCRIPTION

2.1

Project Outline and Key Features
2.1.1 Project Features

The project can be divided into the following components:
COMPONENT 1 – Maintenance dredging of existing harbor basin
1. Shallow areas of the existing harbor basin will be dredged to a minimum depth of -3.0 m
below the mean sea level, and slightly be extended near the proposed quay wall
construction area.
COMPONENT 2 – Construction of quay wall
1. Pre-casting the concrete L-blocks.
2. Placement of concrete blocks: pre-cast concrete blocks will be placed along the 85 m
length of the harbor basin.
3. Back-filling: at least 50 m backfilling behind the quay wall will be carried out using
material obtained during dredging.
COMPONENT 3 – Installation of Harbor facilities
1. Construction of a pavement with a total length of approximately 330 m
A reduced version of project is shown in Figure 2.1, the original is attached in Appendix B.
2.1.2 Site Plan
The project site plan is presented in Appendix B. A reduced version is presented in Figure 2.1.
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Figure 2.1: Proposed site plan
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2.2

Detailed Description of Project Components
2.2.1 Mobilization of Equipment and Materials

This component involves the mobilization of construction equipment, materials, and workforce to
the island and providing necessary storage of materials and site access and services for the
workforce. This activity has its environmental consequences including transport-related impacts,
and workforce related impacts.
All site mobilization and construction related activities would be undertaken in a planned manner
in order to avoid excessive cost and environmental implications.
Mobilization is estimated to take approximately 30 days.
Key equipment and machinery that will be mobilized are:
Table 2.1: List of key machinery and equipment

Equipment/Machinery

Quantity

SK 330 Excavator

1

Wheel Loader

1

10 Wheel Dump Truck

1

35 Ton Crawler

1

Concrete Mixer

1

Generator 13 KW

1

Welding Generator

1

Lighting Plants

1

The empty land to the west of the harbour will be used as temporary storage area (as shown in
figure 2.1).
2.2.2 Dredging Harbor Basin and backfilling
This component involves carrying out maintenance dredging of the existing harbour basin to a
depth of – 3.0 MSL. The total length of the harbour is 191 m, and width is 85 m. The total dredge
volume is estimated at approximately 1700-2000 m3 of sand from an areas of about 900 sq m.
About 1040 m3 is estimated to be required for backfilling about 522 sq m. The remaining material
will be stockpiled near the harbour site as shown in Figure 2.4.
Dredging will be carried out using an SK 330 Excavator. Dredging closer to the proposed quaywall
site will be undertaken by excavator on land. Areas that cannot be accessed from land will be
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excavated using an excavator mounted on a barge. Material may be placed on the barge and
unloaded to the island directly using the excavator or using trucks. Material may have to be
temporarily stock piled before backfilling behind quaywall, as the quay wall will be constructed
after some dredging works are completed.
2.2.3 Construction of Quay wall
This component involves construction of a 85 m long quaywall and backfilling. The proposed
quaywall will be constructed along the length of the basin on the western section of the harbour
using pre-cast concrete blocks. The backfilling will be carried out using dredge material obtained
from the maintenance dredging activity mentioned earlier.
Setting out of the quay wall line will be carried out using total station, and the outer line of the
quay wall will be demarcated using a long arm excavator.
The seabed will be levelled and a diver will verify suitability of seabed for placement of the
concrete blocks.
A stable platform will be prepared 8 m to 10 m away from the quay wall line for positioning of 35
Ton Crawler Crane. Once seabed preparation of and the stable platform are completed, precast
block placement process will commence.
Each quay wall unit (figure 2.5) that weighs approximately 10 tons will be lifted with a crawler
crane and placed on the demarcated quay wall line. Divers will check whether the bottom surface
of the quay wall properly rest on the leveled surface, which is excavated to the required depth.
Diver will adjust the height as required. If the level is high then the diver will remove a small layer
using a level bar, and if the level is low diver will place additional filling until the required level.
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Figure 2.2: Quay wall unit design

Anchoring and non-anchoring quay walls will be placed by excavator and with the help of divers.
Caution will be taken to ensure blocks are properly interconnected. After to 6 to 8 units are placed
on the setout line, anchor rods will be fixed. Once the units are fixed and stabilized, these will not
be moved.
The place where two blocks connect shall be covered by a geo-textile layer with a width of 0.75
m to 1m. The toe of the quay wall will be backfilled by dredge material, to provide a more stable
position for the quay wall. This process will be repeated along the quay wall line. At the corner a
special type of block (figure 2.6) will be used to get the angle for the harbour.
Once quay wall line is completed, at least 50 m behind the quay wall will be backfilled using the
dredged materials, leaving sufficient height to fix the steel formwork for capping beam
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Figure 2.3: Quay wall corner block details

2.2.4 Pavement
Both sides of the harbour an the land side a pavement will be constructed using concrete blocks.
The total length of the pavement is approximately 330 m. Blocks are expected to be supplied from
Road Corporation and to arrive from Male’.
2.2.5 Demobilisation
Demobilisation and site clearance will be the final activity of the construction program. This
activity will commence upon completion of all construction activities, and is expected to take 20
days.

2.3

Project Schedule

Project activities will commence after the EPA issues project permit.
It is expected to take about 30 days for mobilization, 45 days for dredging and excavation, 78 days
for quay wall construction, 72 days for placing capping beam, 132 days to complete pavement,
and 20 days for demobilization.
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Table 2.2: Preliminary project work schedule

Task

Month
1

2

3

4

5

6

7

8

9

Mobilization
Dredging and Excavation
Quay wall
Capping beam
Pavement
De-mobilization

2.4

Labor Requirement

The project team will comprise of 1 Engineer, 12 Skilled Workers (including welders, and fitters),
1 Diver, and 2 Surveyors.
Accommodation for the project team will be provided in houses rented in Maakurathu Island.

2.5

Utilities

Electricity to the project site will be obtained through a 13 KW portable generator set.
Water and sanitation facilities will be provided for construction workers from the existing facilities
on the island.

2.6

Waste Management, Logistics, and Safety Measures

Major categories of waste that is anticipated to be generated during this project include, demolition
waste, dredged waste, waste oil, and waste arising from material consumption by construction
workers.
It is the responsibility of the contractor to dispose all construction-related waste during
demobilization, along with any other waste. The contractor will be required to clear all areas of
work.
All hazardous and waste oil generated by the project will be disposed as per the approved standards
of the Environment Ministry or transported to the nearest waste facility equipped to handle
hazardous waste.
All dredge waste is expected to be reused for backfilling and the remaining material are to be stock
piled for public reuse.
Construction demolition waste is expected to be minimal..
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2.6.1 Health and Safety measures
The following health and safety measures will be implemented in execution of the project.


Proponent and contractor will ensure that Health and Safety procedures are complied with
at all times



Construction area will be closed off for any unauthorized entry, with proper barricades,
warning signs, and warning devices.



Fire extinguishing equipment will be readily available and employees will be trained in its
use prior to commencement of construction works.



Oxygen, acetylene or LPG bottles will not be left free standing. All welding and cutting
works will be carried out with all safety measures by experienced personnel.



All construction activities will be carried out under the supervision of suitably experienced
person.



All reasonable precautions will be taken for safety of employees, and competent personnel
will operate any special equipment



All necessary safety gear will be worn at all times.



First aid kit will be available on site



All underwater works will be carried out by suitably trained, and certified scuba diver with
all necessary safety precautions.

2.7

Summary of Project Inputs and Outputs

The types of materials that will go into the development and from where and how these will be
obtained are given in Table 2.3, and the type of outputs (products and waste streams) and what is
expected to happen to the outputs are given in Table 2.4.
Table 2.3: Major project inputs
Input Resource(s)

Source/Type

How to obtain resource(s)

Construction workers

Skilled local and/or foreign workers

Contractor staff

Engineers and Site
supervisors

Qualified and experienced engineers and
site supervisors

Contractor staff

Construction material

Pre-cast concrete quay wall units, Sand,
cement, aggregate, iron bars,

Import and purchase where
locally available

Maintenance material

Similar to above

Import or purchase where locally
available
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Water supply

Drinking water (Rainwater tanks, bottled
water).
Domestic use (workers): well water
Construction purpose: Groundwater

Rainwater, groundwater, and
bottled water

Electricity/Energy

Diesel

13 KW portable generator

Dive gear

Scuba dive gear

Contractor provide

Table 2.4: Major project outputs
Output Source/Type

Quantity

How it will be dealt with

Dredge waste

Large quantities

Reused to backfill behind the quay wall

Waste oil

Small quantities

Barreled and sent to the nearest
designated waste management site

Hazardous waste

Small quantities

Barreled and sent to the nearest
designated waste management site.

Demolition waste

Large quantities

Sent to the nearest designated waste
management site

Food waste

Small quantities

Sent to the nearest designated waste
management site

Plastic and packaging waste

Small quantities

Sent to the nearest designated waste
management site
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3

POLICY AND LEGAL FRAMEWORK

These legal and policy provisions have to be fully respected in carrying out the proposed
development. All contractors and sub-contractors will be informed of these requirements. This
project conforms to all relevant laws and regulations of the Maldives.

3.1

Relevant Environment Legislation
3.1.1 Environment Protection and Preservation Act (Act no. 4/93)

The Environmental Protection and Preservation Act (4/93) enacted on 19 March 1993 is the
framework law related to environment protection in the Maldives. The authority responsible for
the Environment Act is the Ministry of Environment and Energy.
Articles 2, 4, 5, 6, 7, and 8 of the law are relevant to the quay wall construction project in
Maakurathu Island.
Article 2 states that the concerned government authorities shall provide the necessary guidelines
and advise on environmental protection in accordance with the prevailing conditions and needs of
the country. All concerned parties shall take due considerations of the guidelines provided by the
government authorities
The project proponent and contractors shall abide by any guidelines or advice given by the
concerned Government authorities for the project.
Article 4 states that the Ministry of Environment shall be responsible for identifying protected
areas and natural reserves and for drawing up the necessary rules and regulations for their
protections and preservation.
The project developers and contractors shall ensure that there is no negative impact from the
proposed project on sensitive environments in the vicinity or protected species.
According to Article 5 (a) of the Act, an Environmental Impact Assessment study shall be
submitted to the Ministry of Environment before implementing any development project that may
have a potential impact on the environment.
According to Article 5 (b), The Ministry of Environment shall formulate the guidelines for EIA
and shall determine the projects that need such assessment as mentioned in paragraph (a) of this
clause.
This report is prepared to fulfill this clause.

Prepared by: CDE Consulting

Page| 24

EIA for the proposed Harbour quay wall construction project at Maakurathu, Raa Atoll

According to Article 6, the Ministry of Environment has the authority to terminate any project that
has any undesirable impact on the environment. A project so terminated shall not receive any
compensation.
Project proponent and contractors shall be aware of this provision and contractors shall take all
practical measures to ensure there is no irreversible and significant negative impact of the
projects on the environment
Article 7 of the EPPA (4/93) states that any type of waste, oil, poisonous gases or any substances
that may have harmful effects on the environment shall not be disposed within the territory of the
Maldives. In cases where the disposal of the substances becomes absolutely necessary, they shall
be disposed only within the areas designated for the purpose by the government. If such waste is
to be incinerated, appropriate precaution should be taken to avoid any harm to the health of the
population.
All project contractors shall comply with the Environmental Management Plan presented in this
report, which specifies how the wastes, oil and gases generated by the project will be disposed.
Article 8 of the EPPA (4/93) states that Hazardous/ Toxic or Nuclear Wastes that is harmful to
human health and the environment shall not be disposed anywhere within the territory of the
country.
Any hazardous wastes that may be generated from this project shall be transferred to the
designated waste site in Vandhoo for disposal according to Government regulations and
standards. It should not be disposed on the Island, as it does not have the necessary facility.

3.2

Relevant Regulations and Guidelines
3.2.1 Environmental Impact Assessment Regulations 2012

Environmental Impact Assessment regulations were issued by Environment Ministry on 8 May
2012. The first step in environmental assessment process involves screening of the project to be
classified as one that requires an EIA or not. Based on this decision, the Ministry then decides the
scope of the EIA, which is discussed with the proponent and the EIA consultants in a “scoping
meeting”. The consultants then undertake the EIA starting with baseline studies, impact prediction
and finally reporting the findings with impact mitigation and monitoring programme. This report
follows the principles and procedures for EIA outlined in the EIA regulations.
The EIA report is reviewed by MEE following which an EIA Decision Note is given to the
proponent who will have to implement the Decision Note accordingly. As a condition of approval,
appropriate environmental monitoring may be required and the proponent shall have to report
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monitoring data at required intervals to the Ministry. The project proponent is committed to
implement all impact mitigation measures that are specified in this EIA report. Furthermore, the
proponent is committed to environmental monitoring and shall fulfil environmental monitoring
requirements that may be specified in the EIA decision note as a condition for project approval.
This report complies with the EIA regulations.
3.2.2 Regulation on Sand and Coral Mining
Regulation on sand mining covers sand mining from uninhabited islands that have been leased;
sand mining from the coastal zone of other uninhabited islands; and aggregate mining from
uninhabited islands that have been leased and from the coastal zone of other uninhabited islands.
Coral mining from house reef and atoll rim has been banned through a directive from President’s
Office dated 26 September 1990.
Sand should not be mined from any part of an existing island. Sand should also not be mined from
within 100 ft. of the shoreline of the existing Maakurathu Island. Please see regulation on dredging
and reclamation for further controls.
3.2.3 Regulation on Dredging and Reclamation
The regulation of Dredging and Land Reclamation was published on 2 April 2013 with the aim of
minimising environmental impacts associated with dredging activities in islands and reefs across
Maldives.
 The regulation defines the rationales acceptable for dredging as those related to
approved development activities on inhabited islands and economic islands. It
defines that those activities should be if utmost necessity for dredging to be
considered.
 All dredging and reclamation activities must be approved by EPA in writing. The
process includes the submission of project information to EPA along with a scaled
before and after map.
 The regulation defines rationales for reclamation as those absolutely necessary for
social, economic or safety purposes.
 Dredging is restricted in the following areas:
o 500 m from the ocean side reef edge
o 50 m from any island vegetation line
o An environmentally sensitive site
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 Land reclamation is restricted within 200 m of a sensitive area.
 Land reclamation cannot exceed 30% of the house reef area
The proposed maintenance dredging falls within restricted area identified in the regulation; 50 m
from the islands vegetation line. However as this is already an existing harbour basin, it is
recommended for the proponent to further discuss with the EPA as per section 13 sub-section D
of the regulation as this project has important economic and social implications to the island.
In addition approval for dredging is required from EPA before commencement of dredging
activities
3.2.4 Regulation on Environmental Damage Liabilities (2011/R-9)
This law is pursuant to Article 22 of national constitution that states that protection, preservation
and maintenance of the Maldivian natural environment, the richness of the living species, the
natural resources and the beauty of the Maldives for the present generations as well as for the
future generations is a basic obligation of the Maldivian government. The government shall
enforce that the activities conducted in order to gain economic and social development should be
of sustainable nature that protect the environment and such activities shall not deteriorate the
environment, endanger any species, damage the environment, and shall not waste any natural
resources.
This regulation is also pursuant to Environment Protection and Preservation Act of Maldives
(4/93). The regulation is aimed at maintaining equal standards for reprimanding and enforcing
environmental liabilities, fines for those who violate the rules and regulations and give guidance
to those who are involved in the implementation process of the regulations pursuant to
Preservation Act of Maldives (4/93).
One of the key objectives of the environmental liability regulation is also to practice polluter-payprinciples in the Maldives.
All project developer and contractors shall be aware of this provision and contractors shall take
all practical measures to ensure that all relevant laws and regulations, and the EMP proposed in
this EIA is followed.
3.2.5 Waste Management Regulation 2013
Waste Management Regulation (WMR) was published on August 2013 and came into effect in
February 2014. It will be implemented by EPA. The aim of WMR is to implement the national
waste policy, which contains specific provisions to:
 Implement measures to minimize impacts on human health
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 Formulate and implement waste management standards
 Implement an integrated framework for sustainable waste management
 Encourage waste minimisation, reuse and recycling
 Implement Polluter-Pays Principle
 Introduce Extended Producer Responsibility
WMR contains four main sections:
 Waste management standards: Defines standards for waste collection, transfer,
treatment, storage, waste site management, landfills and managing hazardous
waste.
 Waste management Permits: Defines approval procedures for waste sites
 Waster transfer: Standards and permits required for waste transport on land and
sea, including trans-boundary movements.
 Reporting requirements: Defines reporting and monitoring requirements and
procedures.
 Enforcement: Defines procedures to implement WRM and penalties for noncompliance.
The proponent shall use registered vessels under this regulation for transporting waste to
Vandhoo Waste Management Facility
The proponent should also ensure compliance from the subcontractors in handling and transport
of waste from the island to the designated waste site.
3.2.6 Compliance
In general, the proposed developments are in compliance with the laws and regulations described
above. Where there is a special requirement to comply, the EMP identifies measures and
mechanisms required to comply.

1.1 Environmental Permits Required for the Project
3.2.7 Environmental Impact Assessment (EIA) Decision Note
The most important environmental permit to initiate project work would be a decision regarding
this EIA. The EIA Decision Note, as it is referred to, shall govern the manner in which the project
activities must be undertaken. This EIA report assists decision makers in understanding the
existing environment and potential impacts of the project. Therefore, the Decision Note may only
be given to the Proponent after a review of this document following which the Ministry may
request for further information or provide a decision if further information is not required. In some
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cases, where there are no major environmental impacts associated with the project, the Ministry
may provide the Decision Note while at the same time requesting for further information.
3.2.8 Dredging and Reclamation Permit
Prior to any coastal work that requires dredging or reclamation, a special permit has to be taken
from the EPA. A specific form published by EPA has to be completed and submitted for the
approval. EIA application form will only be accepted when the form is submitted with the costal
modification approval given by EPA in writing.
Dredging and Reclamation approval for the project will be issued by EPA at the time of issuing
the Decision Note.

3.3

Responsible Institutions

The main government institutions that have roles and responsibilities relevant to this project are
summarised below.
3.3.1 Ministry of Environment
The Ministry of Environment and Energy (formed in 2012) formerly the Ministry of Housing and
Environment is mandated for the effective implementation of the Environmental Protection Act
of the country and has the statutory power over issues related to the environment. It has the central
control over the environment protection, management, conservation and environmental
emergencies. The Ministry operates mainly at a policy level and the more regulatory and technical
assessment activities are mandated to the Environmental Protection Agency (EPA). In this respect
EPA has now been mandated to manage all issues relating to Environmental Impact Assessment
of individual projects.
The Ministry of Environment also seeks the advice of National Commission for the Protection of
Environment (NCPE) on all significant environmental matters. The commission is appointed by
the president and is mandated to advice the Minister of Environment on environmental matters
such as environment assessment, planning and management, and political decisions with regard
to the protection of environment.
In the case of this project MEE is also the proponent and all the concept drawings have been
approved.
3.3.2

Atoll Council

The Maldives is grouped into 20 administrative areas under a new local governance system. Raa
Atoll has an elected Atoll Council located in Ungoofaaru. The Atoll Council Office is the main
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focal point of Government Ministries in Male’ and they co-ordinate and liaise with government
ministries and elected island councils on all issues relating to the Atoll. A copy of this EIA will be
submitted to the Atoll Council.

3.4

Guiding Policies and Documents
3.4.1 National Environmental Action Plan II (NEAP II)

The aim of NEAP II is to protect and preserve the environment of the Maldives and to sustainably
manage the country’s natural resources for the collective benefit and enjoyment of present and
future generations.
Accordingly, the key strategies of the NEAP II are:
 Continuous assessment of the state of the environment in the Maldives, including
impacts of human activities on land, atmosphere, freshwater, lagoons, reefs and the
ocean; and the effects of these activities on human well-being
 Development and implementation of management methods suitable for the natural and
social environment of the Maldives and maintain or enhance environmental quality and
protect human health, while at the same time using resources on a sustainable basis
 Ensure stakeholder participation in the decision making process by consultation and
collaboration with all relevant sectors of society
 Preparation and implementation of comprehensive national environmental legislation
in order to provide for responsible and effective management of the environment
 Adhering to international and regional environmental conventions and agreements and
implementation of commitments embodied in such conventions.
Furthermore, NEAP II specifies priority actions in the following areas:
 Climate change and sea level rise; coastal zone management;
 Biological diversity conservation; integrated reef resources management;
 Integrated water resources management;
 Management of solid waste and sewerage;
 Pollution control and management of hazardous waste;
 Sustainable tourism development;
 Land resources management and sustainable agriculture
 Human settlement and urbanization.
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3.4.2 Waste Management Policy
The aim of the waste management policy is to formulate and implement guidelines and means for
solid waste management in order to maintain a healthy environment. Accordingly, the key
elements of the policy include:
 Ensure safe disposal of solid waste and encourage recycling and reduction of waste
generated;
 Develop guidelines on waste management and disposal and advocate to enforce such
guidelines through inter-sectoral collaboration;
 Ensure safe disposal of chemical, hazardous and industrial waste.
The proponents of this project must be aware of the policy and all solid and hazardous waste
produced in this project should be disposed according to the Environmental Management Plan
for the project, which reflects the principles of the Waste Management Policy.

3.5

International Conventions
3.5.1 Convention on Biological Diversity

The Maldives is a party to the United Nations Convention on Biological Diversity. The objective
of the convention is “the conservation of biological diversity, the sustainable use of its components
and the fair and equitable sharing of the benefits arising out of the utilization of genetic resources,
including by appropriate access to genetic resources and by appropriate transfer of relevant
technologies, taking into account all rights over those resources and to technologies, and by
appropriate funding”. The proposed development activities outlined in this project does not fall on
any area recognised for its ecological value. Therefore it is unlikely there will be a major loss of
biodiversity. The loss is not going to be significant at atoll or national level.

Prepared by: CDE Consulting

Page| 31

EIA for the proposed Harbour quay wall construction project at Maakurathu, Raa Atoll

4
4.1

EXISTING ENVIRONMENT
Physical Environment
4.1.1 Meteorology
Climate

The climate in Maldives is warm and humid, typical of the tropics. The average temperature ranges
between 25C to 30C and relative humidity varies from 73 percent to 85 percent. The annual
average rainfall is approximately 1,948 mm. As Maldives lies on the equator, Maldives receives
plenty of sunshine throughout the year. Significant variation is observed in the climate between
the northern and the southern atolls. The annual average rainfall in the southern atolls is higher
than the northern atolls. In addition, greater extremes of temperature are also recorded in the
southern atolls. On average southern atolls receive 2704 hours of sunshine each year. Table 4.1
provides a summary of key meteorological findings for Maldives.
Table 4.1: Key Meteorological Information of the Maldives

Parameter

Data

Average Rainfall

9.1mm/day in May, November; 1.1mm/day in February

Maximum Rainfall

184.5 mm/day in October 1994

Average air temperature 30.0 C in November 1973; 31.7 C in April
Extreme
Temperature

Air 34.1 C in April 1973;17.2 C in April 1978

Average wind speed

3.7 m/s in March; 5.7 m/s in January, June

Maximum wind speed

W 31.9 m/s in November 1978

Average air pressure

1012 mb in December; 1010 mb in April

Source: Department of Meteorology

Monsoons
The climate of Maldives is characterised by the monsoons of the Indian Ocean. Monsoon wind
reversal significantly affects weather patterns. Two monsoon seasons are observed in Maldives:
the Northeast (Iruvai) and the Southwest (Hulhangu) monsoon. The parameters that best
distinguish the two monsoons are wind and rainfall patterns. The southwest monsoon is the rainy
season while the northeast monsoon is the dry season. The southwest monsoon occurs from May
to September and the northeast monsoon is from December to February. The transition period of
southwest monsoon occurs between March and April while that of northeast monsoon occurs from
October to November.
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Winds
The winds that occur across Maldives are mostly determined by the monsoon seasons. The two
monsoons are considered mild given that Maldives is located close to the equator. As a result,
strong winds and gales are infrequent although storms and line squalls can occur, usually in the
period May to July. During stormy conditions gusts of up to 60 knots have been recorded.
Wind has been uniform in speed and direction over the past twenty-plus monsoon seasons in the
Maldives (Naseer, 2003). Wind speed is usually higher in central region of Maldives during both
monsoons, with a maximum wind speed recorded at 18 ms-1 for the period 1975 to 2001. Mean
wind speed as highest during the months May and October in the central region. Wind analysis
indicates that the monsoon is considerably stronger in central and northern region of Maldives
compared to the south (Naseer, 2003).
Besides the annual monsoonal wind variations there are occasional tropical climatic disturbances
in the central region which increases wind speeds up to 110 km/h, precipitation to 30 to 40 cm
over a 24 hour period and storm surges up to 3 m in open ocean (UNDP, 2006).
Table 4.2 summarises the wind conditions in central Maldives throughout a year. Medium term
met data from Hulhule’ (see Figure 4.1, Figure 4.2 and Figure 4.3) and findings from long-term
Comprehensive Ocean-Atmosphere Data Set (COADS) are used in this analysis.
Table 4.2: Summary of General Wind Conditions from National Meteorological Centre
Season

Month

Wind

NE - Monsoon

December

Predominantly from NW-NE.
High Speeds from W

January
February
Transition Period 1

March

From all directions. Mainly W.
High Speeds from W.

April
SW - Monsoon

May
June

Mainly from W.
High Speeds from W.

July
August
September
Transition Period 2

October
November
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Figure 4.1: Monthly Frequencies of Wind Direction in Central Maldives based on National Meteorological Center 10 year
Data (adapted from Naseer, 2003).
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Figure 4.2: 24 Year Wind Frequency Recorded at National Meteorological Center.
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Figure 4.3: Mean Daily Wind Speed and Direction Recorded at National Meteorological Centre (1978 – 2004)

The Disaster Risk Profile of Maldives (UNDP, 1006) reports 11 cyclonic events over the Maldives
in the last 128 years and only one event over the central Maldives. All of these events were of
category 1 cyclones. There have been no cyclonic events since 1993.
Maakurathu Island is located in a moderate risk cyclonic hazard zones (UNDP, 2006). The project
site is expected to receive regular annual strong winds during the peak SW monsoon.
Rainfall
The average annual rainfall for the archipelago is 2,124 mm. There are regional variations in
average annual rainfall: southern atolls receive approximately 2,280 mm, and northern atolls
receive approximately 1,790 mm annually (MEC, 2004). Mean monthly rainfall also varies
substantially throughout the year with the dry season getting considerably less rainfall. This
pattern is less prominent in the southern half, however. The proportions of flood and drought years
are relatively small throughout the archipelago, and the southern half is less prone to drought
(UNDP, 2006).
The nearest meteorological station to Maakurathu Island is the National Meteorological Centre in
Hulhule’ Island. The mean annual rainfall in Hulhule’ is 1991.5 mm with a Standard Deviation of
316.4 mm and the mean monthly rainfall is 191.6 mm. Rainfall varies throughout the year with
mean highest rainfall during October, December and May and lowest between February and April
(See Figure 4.4).
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Mean Monthly Rainfall in Hulhule'
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Figure 4.4: Mean Monthly Rainfall in Hulhule’ (1975-2004)

Analysis of daily maximum annual rainfall data shows high variability, including extremes (see
Figure 4.5 below). However, no significant long term trends are evident in the Hulhule data.

Figure 4.5: Maximum daily rainfall by year in Hulhule’ (1975-2005) - (Source: Hay, 2006)
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The probable maximum precipitations predicted for Hulhule’ by UNDP (2006) are shown in Table
4.3.
Table 4.3 Probable Maximum Precipitation for various Return periods in Hulhule’
Station
Hulhule’

Return Period
50 year

100 year

200 year

500 year

187.4

203.6

219.8

241.1

Source (UNDP, 2006)
Temperature
Daily temperatures of Maldives vary little throughout the year with a mean annual temperature of
28C. The annual mean maximum temperature recorded for Male’ during the period 1967-1995
was 30.4C and the annual mean minimum temperature for the same period was 25.7C. The
highest recorded temperature for Male’ was 34.1C on 16th and 28th of April 1973. The hottest
month recorded was April 1975 with a maximum monthly average temperature of 32.7C, the next
highest being 32.6C in April 1998. The lowest minimum average temperature of 23.7C was
recorded in July 1992.
There is considerable inter annual variability in extreme temperatures for Hulhule as shown in
Figure 4.6. A maximum temperature of at least 33.5oC is rare at Hulhule and has a return period
of 20 years (Hay, 2006).

Figure 4.6: Maximum Temperature by year in Hulhule’- 1975-2005 (Source: Hay, 2006)
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4.1.2 Hydrology
Tidal Pattern
Tides in the Maldives are mixed and semi-diurnal/diurnal. Water levels at the site vary mainly in
response to tides, storm surge or tsunamis. Tidal variations are referred to the standard station at
Hulhulé Island. Typical spring and neap tidal ranges are approximately 1.0 m and 0.3 m,
respectively (MEC, 2004). Maximum spring tidal range in Hulhulé is approximately 1.1 m. There
is also a 0.2 m seasonal fluctuation in regional mean sea level, with an increase of about 0.1 m
during February to April and a decrease of 0.1 m during September to November. Table 4.4
summarizes the tidal elevations reported at Hulhulé, which is representative of tidal conditions at
the project site.
Table 4.4: Tidal Variations at Hulhule International Airport
Tide Level
Highest Astronomical Tide (HAT)
Mean Higher High Water (MHHW)
Mean Lower High Water (MLHW)
Mean Sea Level (MSL)
Mean Higher Low Water (MHLW)
Mean Lower Low Water (MHLW)
Lowest Astronomical Tide (LAT)

Referred to Mean Sea level
+0.64
+0.34
+0.14
0.00
-0.16
-0.36
-0.56

No tidal measurements were undertaken on site and the Hulhule Tide gauge data was used due to
proximity.

Figure 4.7: Predicted tides for April 2017, based on data from Department of Meteorology, Maldives
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Wave Conditions
There are two major types of waves observed along the islands of Maldives. The first type is wave
generated by local monsoon wind with a period of 3-8 seconds and the second type is swells
generated by distance storms with a period of 14-20 seconds [Kench et. al (2006), DHI (1999),
Binnie Black & Veatch (2000), Lanka Hydraulics (1988a & 1998b)]. The local monsoon
predominantly generates wind waves, which are typically strongest during April-July in the
southwest monsoon period. Wave data for Male and Hulhulé between June 1988 and January 1990
(Lanka Hydraulics 1988a & 1998b) shows that the maximum significant wave height (Hs)
recorded for June was 1.23 m with a mean period (Tm) of 7.53s. The maximum recorded Hs for
July was 1.51 m with a Tm of 7.74s. The mean wave periods were 5.0 – 9.0s and the peak wave
periods were within 8.0 – 13.0s.
Waves studies around Maldives have identified the presence of swell waves approaching
predominantly from a southwest to a southerly direction Kench et. al (2006), Young (1999), DHI
(1999), Binnie Black & Veatch (2000) and Naseer (2003). The proposed site is exposed to swell
waves approaching from the SW. The timings of these waves usually coincide with Southwest
monsoon and occur between May and November with peak periods between June to October.
Based on existing wave and wind data, the predicted wave patterns around the island are
summarized in Figure 4.8.
The proposed reef is exposed to wind generated waves during both monsoons and during transition
periods. The eastern side receives the strongest waves during peak north east monsoon, while swell
waves are present for most part of the year. The east side is considered the ocean side. The western
side is exposed to strong SW monsoon wind waves.
The proposed harbour site is located on the northern side. This area is exposed to wind waves
during both seasons. Wave conditions are strongest during the NE monsoon when swell waves
can affect the areas outside the harbour as well inside the harbour due to wave diffraction through
the reef entrance.
Currents
Currents that affect the site can be caused by tidal currents, wind-induced currents and waveinduced currents. It is presumed that generally current flow through the country is defined by the
two-monsoon season winds. Westward flowing currents are dominant from January to March with
the change in current flow pattern taking place in April and December (Kench et. al, 2006). In
April the westward currents become weak while the eastward currents start to take over. In
December the eastward currents are weak with the westward currents becoming more prominent.
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Strong currents are through Maakurathu Kanduolhi. Tidal currents are dominant at the site.
Current measurements

Drogue tracking undertaken to establish flow speed on shallow reef flat and around the lagoon.
The results showed a generally west flowing currents and the speeds were relatively minimal (See
Figure 4.9). Tidal flow was strongest towards the reef pass as the time of measurement was ebb
tide. Flow in the lagoon was generally in a westerly direction.
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Figure 4.8: Estimated wave patterns of the site
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Figure 4.9 Measured currents around the site
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4.1.3 Beach
Beach erosion and coastal changes
Historical changes and long-term erosion

Analysis of historical changes to beach was undertaken using remote sensing assessments by
comparing aerial photographs from 1969 against shoreline data derived from aerial photographs
and satellite imagery on 2002, 2005, 2010, 2014, 2016 and GPS surveys from 2017.
The results show that the island is largely stable with moderate shoreline changes over the last 45
years. Much of the changes have been man-made resulting from land reclamation and harbour
dredging activities (See Figure 4.10). Most of these man-made changes are restricted to the
northern and north-eastern ends of the island.
There is observed long-term erosion on the western and southern ends of the island. The wave
exposed eastern and southern shoreline has shown remarkable resilience over the long-term,
especially when compared to nearby islands like Kudakurathu Island, just south of the island.
There was also general island expansion on the northern side before land reclamation.
This assessment shows the long-term trend based on two points in temporal scale, but it discounts
the periodic shifts that may have occurred in between. Comparison of multi-decadal data reveals
the intermediate changes (see Figure 4.12). The results show that the western end had undergone
gradual erosion prior to 2005. Following the construction of the harbour and associated land
reclamation works, the western end stabilized for about three years. This may have been facilitated
due to the newly added material to the sediment budget and transport along the western end of the
island. Since 2014 this area has been undergoing erosion.
The results also show that the southern end has been periodically volatile with beach line
expansion and retraction. Since 2002, beach has been expanding gradually on the SE side while it
has been gradually retreating the on the SW side. The distances involved in the shifting are
minimal.
The northeastern corner has undergone changes with rapid accretion following the 2013 NE
harbour construction project.
Predicted short-term beach changes

Overall, the western and southern end should be considered moderately volatile against
hydrodynamic changes in the near future.
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Figure 4.10: Historical changes to shoreline – 1969 and 2016
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Figure 4.11: Historical changes to shoreline – medium-term
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Beach Characteristics
Beach characteristics could be usefully determined by two main features: i) beach composition; ii)
beach profiles.
Beach composition and sediment characteristics

The beach material right around the island comprise a mix of coral rubble zones and sandy areas.
The western shoreline comprised mainly of fine sand mixed with coral rubble with intermittent
areas of coarse sand (See Figure 4.12). Coral rubble is mainly present on the western corner where
erosion is prevalent

Figure 4.12: Beach conditions on the western end

Along the south western shoreline the beach is slightly wider (Figure 4.13) and contained a mix of
about 10% rubble and 90% fine sand. The areas also contained two small beach rock outcrops.
Further eastward, erosion scarps were visible.
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Figure 4.13: Beach rock and fine sandy beach found on the SW shoreline

The southern end comprise of the widest beach and generally had fine sand.

Figure 4.14: Wide beach and fine sand on the southern end of the island

The eastern side comprise of extensive beach rock along the beach toe line but with a moderately
steep sloped beach, comprising of slightly coarse sand.

Figure 4.15: Extensive bech rock areas found on the eastern side
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The north eastern side comprise of a harbour basin and associated ad-hoc shore protection
constructed around 2013.

Figure 4.16: NE side habour basin

Further north, on the NE corner of the island, the shoreline comprises of extensive coral rubble.

Figure 4.17:Exposed coral rubble on the NE corner of the island

The northern side is heavily modified with land reclamation and the coastal environment
represents rubble deposits related to erosion around reclaimed areas.
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Figure 4.18:Modified coastal conditions on the nothern shoreline

Beach Profiles

Beach profiles provide invaluable information about the sediment volume, beach slope and
changes to volume and slope over time. In addition the slope, height and width are good indicators
of wave and wind conditions, and erosion dominant areas. In general, gentler slopes and wider
widths indicate an accreting area with generally lower wave energy and erosion at the time of the
survey. Steeper slopes are found on the areas exposed to ocean side waves with stronger wave
energy, particularly if the beach material is composed of coarser material. Steeper slopes are also
associated with severe erosion, in other areas. Overall the beach profiles are not expected to change
with season due to fairly consistent wave exposure regimes. Beach profiles for the island are
presented in Appendix F.
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4.1.4 Project Site Conditions
As noted in Chapter 2, the site has been left without quaywall construction for over 7 years. The
site now comprises of coral rubble. The fine moderate sized material has been lost into the basin
due to wave action. Water level runs up to the top berm. Figure 4.19 shows the conditions around
the project site.

Figure 4.19: Conditions around the project site

4.1.5 Bathymetry
A bathymetry assessment was undertaken for the site and is presented in Appendix D. The results
show that the harbour basin on average had depths of about -4 m. This is not surprising given the
lack of sediment movement on the northern side of the island. The project site ate depths ranging
between 0 MSL to -3.5 m MSL. The area is to be dredged to -3.0 m and seems to contain sufficient
material for backfilling.
The alternative site is the shallow lagoon and has depths between -1.0 m to -1.6 m MSL.
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4.1.6 Water quality assessment
Marine Water Quality
Quality of marine water is not only important for the ecological functioning of organisms living
the marine habitat, but also important for aesthetic and health reasons.
All three marine samples were clear showing there was minimal presence of metals and colored
organic matter. The pH varied within the range and did not exceed it. The total dissolved solids
had a minimum reading of 26,400 mg/L and a maximum reading of 26,700 mg/L. Turbidity and
nitrate levels were also below the standard guideline level for marine water standards. Sulphate
levels had a maximum of 2700 and a minimum of 2650 mg/L while phosphate levels were
negligible. This indicated low presence of nutrients from runoff such as industrial effluents,
fertilizer and wastewater. The BOD was precisely 1mg/L in the three sites sampled and is lower
than the standard guideline of 2mg/L.
Table 4.5: Marine water quality results (Samples collected 24 Sept 2017)

Parameter

EPA
Guideline

SW1

SW2

SW3

Clear with

Clear with

Clear with

particles

particles

particles

8.0 – 8.3

8.19

8.22

8.23

Total Dissolved Solids (mg/L)

-

26700

26900

26400

Total Suspended Solids (mg/L)

-

<5*

<5*

<5*

Turbidity (NTU)

<3

1.55

0.650

0.722

Nitrate (mg/L)

<5

4.7

3.9

4.0

Sulphate (mg/L)

-

2650

2700

2500

Phosphate (mg/L)

-

0.07

0.07

<0.05**

<2

1

1

1

Physical Appearance
pH

Biological Oxygen Demand (mg/L)

*Limit of Quantification: 5 mg/L; **Limit of Quantification: 0.05 mg/L

Groundwater Quality
At present there are no established reference quality parameters for ground water in the Maldives.
For parameters where optimal range is given, it is derived from Maximum Contaminant Levels
(MCLs) established for drinking water by The U.S. Environmental Protections Agency (EPA) and
World Health Organization (WHO) standards for drinking water. Other EPA non-regulatory
drinking-water guidelines include Health Advisory (HA) levels, and secondary maximum
contaminant levels (SMCLs)
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Physio-chemical properties including physical appearance, conductivity, pH, Total Suspended
solids (TSS), Total dissolved solids (TDS), electrical conductivity, Salinity, Turbidity, Nitrate
concentration and Biological Oxygen Demand (BOD) were determined.
The samples were clear showing there was minimal presence of metals and colored organic matter.
Colour is also strongly influenced by the presence of iron and other metals, either as natural
impurities or as corrosion products and the presence of coloured organic matter.
The conductivity ranged from 480 to 646 µS/cm. The conductivity of most freshwaters ranges
from 10 to 1,000 µS cm-1 but may exceed 1,000 µS cm-1, in polluted waters. The turbidity was
below 0.3 NTU in both readings. The standard recommended maximum turbidity limit, set by
WHO for drinking water is 5 nephelometric turbidity units (NTU). The measurements in two sites
are below 0.5 NTU.
The pH was 8.06 in GW1 and 7.67 in GW2. pH values between 6.5 and 8.5 usually indicate good
water quality and this range is typical of most drainage basins.
TDS in two sites were 26,700 to 26,900mg/L. The maximum allowable TDS concentration for
drinking water is 500mg/L and 1000mg/L in WHO and US respectively. This shows a large
difference from public drinking water standards. TDS comprise inorganic salts (principally
calcium, magnesium, potassium, sodium, bicarbonates, chlorides and sulfates) and small amounts
of organic matter that are dissolved in water. TDS in drinking-water originates from natural
sources, sewage, urban runoff and industrial wastewater Concentrations of TDS in water vary
considerably in different geological regions owing to differences in the solubility of minerals. TSS
is less than the limit of quantification (5mg/L) and hence is negligible. Level of salinity is also
low in both samples indicating the groundwater has low dissolved salt content
The Nitrate levels are below the WHO guideline for drinking water standard (50 mg/L) in both
sites. GW2 showed a significantly higher reading of 15.0 than GW2, which had a 5.3 mg/L Nitrate
concentration. However one reading was above the US EPA drinking water guideline of 10mg/L
(2). Nitrate can reach both surface water and groundwater as a consequence of agricultural activity,
from wastewater disposal and from oxidation of nitrogenous waste products in human and other
animal excreta, including septic tanks.
Turbidity levels were 0.148 and 0.234 NTU. Turbidity is a measure of the cloudiness of
water. Higher turbidity levels are often associated with higher levels of disease-causing
microorganisms. The standard recommended maximum turbidity limit, set by WHO, for drinking
water is 5 nephelometric turbidity units (NTU). The BOD is 5mg/L and 4.8 mg/L, which is well
above the guideline standard of 2 mg/L.

Prepared by: CDE Consulting

Page|52

EIA for the proposed Harbour quay wall construction project at Maakurathu, Raa Atoll
Table 4.6: Groundwater quality results (sample collection date: 24/09/2017)

Parameter

GW1

GW2

Physical Appearance

Clear with particles

Clear with particles

Conductivity (µS/cm)

480

646

pH

8.06

7.67

26700

26900

Salinity (‰)

0.23

0.31

Total Suspended Solids (mg/L)

<5*

<5*

0.234

0.148

5.3

15.0

Biological Oxygen Demand (mg/L)

5

3

Total Petroleum Hydrocarbon (mg/L)

5

4.8

Total Dissolved Solids (mg/L)

Turbidity (NTU)
Nitrate (mg/L)

*Limit of Quantification: 5 mg/L
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4.2

Biological Environment
4.2.1 Benthic Substrate and Fish Survey

Quantitative benthic surveys and fish surveys were carried out at three sites of Maakurathu Reef
(T1, T2, and T3). Table below presents the GPS co-ordinates of the survey sites. These surveys
were carried out on 23rd September 2017.
Table 4.7: Quantitative marine survey sites
Transect Direction – Reef

GPS Co-ordinates

Depth (m)

Visibility (m)

T1

NW - Maakurathu

Latitude: 5.608700°
Longitude: 73.038379°

4

20

T2

N – Maakurathu

Latitude: 5.609682°
Longitude: 73.041866°

3

20

T3

NE – Maakurathu

Latitude: 5.609967°
Longitude: 73.044966°

3.5

20

The mean coral coverage of the three transects was about 23%. Coral cover estimate was lowest
on the top reef on the northwestern side (est. coral cover 11% ± 2.08 SE), and highest was observed
on top reef on the northeastern side (est. coral cover 33.64% ± 4.37 SE).
40

33.64

% Mean Cover ± SE

35
26.5

30
25
20
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10
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T3 - 3.5 m

Transect - Depth (m)

Figure 4.20: Summary of coral cover estimates of Maakurathu Reef (Photo Quadrat Survey, Date: 23 September 2017)

Lowest number of fish species was recorded at T1, and highest number of fish species was
recorded at T3. Figure below shows the number of fish families and species that was recorded
along each transect at Maakurathu Reef.
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Number of Fish Family

Number of Fish Species

35
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Count
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22
19
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Figure 4.21: Number of fish families and species recorded per marine transect at Maakurth Reef, 23 September 2017

A complete list of fishes recorded is presented in Table 4.7.
Table 4.8: Summary of Fish Census Survey at T1, T2, and T3
Family

Species

Abundance

Cephalopholis argus

2

2

0

Plectropomus laevis

2

0

0

Serranidae (Basslets)

Pseudanthias squamipinnis

2

0

0

Priacanthibae (Bigeyes)

Priacanthus hamrur

0

0

2

Haemulidae (Sweetlips)

Plectorhinchus vittatus

2

0

2

Lethrinidae (Emperors)

Monotaxis grandoculis

2

0

0

Scolopsis aurata

0

2

0

Scolopsis bilineata

2

0

0

Lutjanidae (Snappers)

Macolor macularis

2

0

0

Kyphosidae (Rudderfishes)

Kyphosus cinerascens

0

0

2

Hemitaurichthys zoster

6

0

2

Chaetodon trifasciatus

2

2

2

Chaetodon guttatissimus

2

0

2

Chaetodon collare

0

0

2

Forcipiger flavissimus

0

0

2

Apolomichthys trimaculatus

2

0

0

Amphiprion nigripes

0

0

2

Chromis dimidiata

0

0

2

Chromis weberi

2

0

0

Pomacentrus nagasakiensis

0

2

2

Pomacentrus indicus

2

0

2

Pomacentrus philippinus

0

2

0

Serranidae (Groupers)

Nemipteridae (Spinecheeks)

Chaetodontidae (Butterflyfishes)

Pomacanthidae (Angelfishes)

Pomacentridae (Damselfishes)

Prepared by: CDE Consulting

Page|55

EIA for the proposed Harbour quay wall construction project at Maakurathu, Raa Atoll
Family

Labridae (Wrasses)

Scaridae (Parrotfishes)

Acanthuridae (Surgeonfishes)

Balistidae (Triggerfishes)

Species

Abundance

Pomacentrus chrysurus

0

2

0

Abudefduf vaigiensis

2

0

2

Plectroglyphidodon lacrymatus

0

2

0

Stegastes nigricans

0

2

2

Halichoeres hortulanus

0

2

0

Labroides dimidiatus

0

2

0

Labroides bicolor

0

2

0

Labropsis xanthonota

2

0

0

Gomphosus caeruleus

2

0

0

Thalassoma hardwicke

0

2

2

Thalassoma janseni

2

0

0

Epibulus insidiator

2

0

0

Cheilinus trilobatus

0

2

0

Stethojulis strigiventer

0

2

0

Cetoscarus bicolor

2

0

0

Hipposcarus harid

2

0

0

Scarus strongylocephalus

0

0

2

Scarus sordidus

2

2

0

Scaridae

0

0

2

Leptoscarus vaigiensis

2

0

2

Acanthurus leucosternon

2

2

2

Acanthurus nigricauda

2

0

0

Ctenochaetus striatus

2

2

2

Zebrasoma scopas

2

2

0

Naso lituratus

2

0

0

Naso hexacanthus

2

0

2

Melichthys indicus

2

2

0

Sufflamen bursa

0

0

2

Diodontidae (Porcupines)

Diodon liturosus

1

0

0

Asteroidea (Seastars)

Culcita schmedeliana

2

0

2

Tridacnidae (Clams)

Tridacna maxima

0

1

0
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Transect 1 (NW top reef of Maakurathu Island)
This transect line was deployed at 4 m depth, along the top reef on the northwestern side
Maakurathu Island.
This site is predominantly made up of a rocky bottom, interspersed with sand and coral rubble.
Live coral coverage was lowest among all survey sites (11%), and dominant coral type observed
were massive type corals that belonged to family Poritidae.
A total of 30 fish species belonging to 14 different fish families were recorded along this transect.
Highest number of fish species was recorded from Surgeonfish family, which feeds mainly on
algae and zooplanktons. The most abundant fish species observed was Black Pyramid Butterflyfish
(Hemitaurichthys zoster) that feeds on planktons.
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Figure 4.22: Benthic substrate composition recorded along T1 (23 September 2017)
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Figure 4.23: Select photos showing the benthic composition along transect 1

Transect 2 (N top reef of Maakurathu Island)
This transect line was deployed at 3 m depth, along the top reef on the northern side Maakurathu
Island.
This site is predominantly made up of a rocky bottom, interspersed with sand and coral rubble.
Live coral coverage was slightly higher compared to previous site (26.5%), and dominant coral
type observed were massive type corals that belonged to family Poritidae.
A total of 19 fish species belonging to 8 different fish families were recorded along this transect.
Highest number of fish species was recorded from Wrasse family, which feeds mainly on benthic
invertebrates.
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Figure 4.24: Benthic substrate composition along T2 (23 September 2017)
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Figure 4.25: Select photos showing benthic substrate composition along transect 2

Transect 3 (NE top reef of Maakurathu Island)
This transect line was deployed at 3.5 m depth, along the top reef on the northeastern side
Maakurathu Island.
This site is predominantly made up of a rocky bottom, and massive type corals. Overall live coral
coverage was good (33.64%), and dominant coral type observed were massive type corals that
belonged to family Poritidae.
A total of 22 fish species belonging to 9 different fish families were recorded along this transect.
Highest number of fish species was recorded from Damselfish family, which feeds mainly on algae
and zooplanktons.
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Figure 4.26: Benthic substrate composition along T3 (23 September 2017)
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Figure 4.27: Select photos showing benthic composition along Transect 3

4.3

Socio-economic Setting

This section presents the current socio-economic setting of Maakurathu Island, based on Island
Information Form prepared by the Island Council of Maakurathu for September 2017.
4.3.1 Population Characteristics
Maakurathu has a total population of 1311; majority of the population is between the ages 0 to 18
and 18 to 35. Population is comprised of 675 males and 636 females.
The foreign immigrant population is comprised of 30 males, and 9 females. Majority of the
immigrant population is involved in labor works.
The following chart summarizes the population composition of Maakurathu by age groups.
%Female

%Male

Age Group

65+

35 and 65

18 and 35

0 to 18
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Figure 4.28: Population pyramid of Maakurathu Island by Age Groups
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4.3.2 Population Density
Based on the information provided by the Island Council, there are approximately 29 people per
hectare of the island.
4.3.3 Sex Ratio
The population of Maakurathu Island comprises of 51% male, and 49% female on Septemer 2017
as per the information provided by the island council.

Male
51%

Female
49%

Figure 4.29: Ratio of male and female population of Raa Maakurathu, September 2017

4.3.4 Education
There are three educational institutions in the island. They are a primary and secondary school, a
pre-school and a Quran class. The main educational institution in the island school is a government
school which has students enrolled from grade 1-10.
The total number of students in Maakurathu are 258; among them 136 are males and 122 are
females. This included 32 preschool children and 224 students enrolled in primary and secondary
school.
4.3.5 Health
There are no recent published reports on health statistics of Maakurathu, thus all health-sector
related information about Maakurathu has been provided on request by the island council.
Maakurathu currently has one government health centre and one government pharmacy. There are
no health posts, health clinics or any private health services.
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4.3.6 Utilities and Infrastructure
Since there are no recent published reports on utilities of Maakurathu, all utility related information
about the island has been provided on request by the island council.
There is one island harbour constructed by the government and a boat yard. There is no regional
harbour, pavement or slipway.
Electricity service in Maakurathu is provided by Fenaka Corporation.
Maakurathu island does not have a sewerage network installed. Hence, the population still relies
on conventional septic tanks for sewage disposal.
4.3.7 Transport
The nearest airport to Maakurathu is Ifuru Airport which is approximately 11km away.
For public sea transport, Maakurathu has 1 ferryboat
The island also has 2 small traditional vessels or “Bokkura”, 3 speed boats, 27 dinghies, 8
traditional fishing boats, 40 engine boats. For land transportation, there are 54 private motorcycles,
8 private pickups, 5 public pickups, 1 ambulance. There are no taxis, private cars, vans or lorries
in the island.
4.3.8 Business and Employment
Since there are no recent publish data on business and employment in Maakurathu, information
from Ministry of Home Affairs is used as the basis for this section.
The main sources of income in the island are sea cucumber fishery, agriculture, fishing, thatch
weaving, carpentry, coir rope weaving, construction work, breeding respectively.
There are 22 shops (1 State Trading Organization, 21 other), 3 restaurants/cafes, 4 industrial
workshops, 1 carpentry and 1 Guesthouse in Maakurathu.
4.3.9 Civil Society Organizations
Maakurathu has 3 active and 1 inactive recreational clubs and organizations in Maakurathu. The
only recreational space or park in the island is one youth centre and a football ground.
The highest developmental priorities are in the following order. First, water and sewerage,
followed by harbour maintenance work on the harbour, fencing work for the football ground, and
creating parks respectively.
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5

Stakeholder Consultation

5.1

Introduction

Stakeholder consultations for this EIA were conducted on 23rd September 2017. Consultations
were mainly conducted via formal meetings. During each consultation stakeholders were briefed
about the proposed project and asked their views and concerns about the project activities, and to
give recommendations.
Following is a list of stakeholders identified for this EIA;


Maakurathu Island Council



Maakurathu island general public

Following sections provide summary of discussions with each of the stakeholders listed above.
5.1.1 Meeting with Maakurathu Island Council
A meeting was held with R. Maakurathu Island Council on 23rd September 2017 (10:15 - 11:15)
at the council office’s meeting room.
All participants of the meeting were briefed of key project information by the team from CDE
Consulting. The key outcomes of this meeting is given below.
Summary of findings
o The council was made first aware of the project via external sources and later on
from the Ministry of Housing’s website.
o Official communication regarding the project was received only recently.
o The project is important for the island but they wish for the project to be
implemented as per the old drawings, which included extending the harbour
westwards.
o If the contractors require any worksite, that can be arranged depending on the area
they require. The council suggests the contractor to communicate directly with
them for these matters.
o The council and the public were not consulted in the design phase of this project.
o The area has no known dive sites, nor are any significant species observed there.
o The council suggests to use the beaching area used for vessel repairs on the south
west side of the island as an alternative borrow area as this will ease the users of
the site by dredging the channel over there.
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o The main concern raised by the council were regarding the design of the harbour (extending
it further) and the on-going erosion problems of the island. They hope any design that
comes to the island will help mitigate the erosion problems of the island
5.1.2 Public Consultation
A public consultation meeting was held at the school, at Maakurathu Island on 23rd September
2017 (20:30 - 20:45). A total of 50 members (38 men and 12 women) of the public took part in
this meeting, and it was facilitated by the Island council. The meeting began with the introduction
of the project and the survey team by the council president, followed by a brief explanation of the
project details by the survey team members. The floor was opened up for questions and suggestions
to the public afterwards.
The detailed list of attendees was provided by the island council (Appendix I).
Summary of findings
Public attendees to the meeting expressed disappointment that they were not consulted during the
design of the harbour. Hence the meeting ended quiet abruptly, the key issues that were raised
during this brief interaction is distilled below.
o Similar to the island councilors, the attendees of the meeting would like to extend
the harbor westwards before quay wall is built.
o Concerns were raised over the ongoing erosion of the island, following the harbour
dredging on the eastern side of the island.

5.2 Proponents’ Response to concerns of Stakeholders
Table 5.1: Summary of responses by proponent for key concerns of stakeholders

Community concerns
Council consultation
The project is important for
the island but they wish for
the project to be implemented
as per the old drawings, which
included
extending
the
harbour westwards

MHI responses
The scope of the proposed project has been the construction
a quay wall and an extension of the harbor was never
considered as part of the current project.
Previously, one side of the harbor was left as a beaching area
upon insistence of the council and community and the
project scope was altered accordingly at that time.
This project to construct a side quay wall has also been
proposed as the community now prefers the side to be used
as a quay wall.
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Community concerns
MHI responses
The council and the public The scope of the current project is mainly the construction
were not consulted in the of a side quay wall of an existing harbor which is a
design phase of this project.
straightforward project.
The council suggests to use The suggested
the beaching area used for the consideration.
vessel repairs on the south
west side of the island as an
alternative borrow area as this
will ease the users of the site
by dredging the channel over
there.
The main concerns raised by
the council were regarding the
design of the harbour
(extending in the future) and
the ongoing erosion problems
of the island.
Public consultation
Similar
to
the
island
councillors, the attendees of
the meeting would like to
extend the harbour westwards
before quay wall is built
Concerns were raised over the
ongoing erosion of the island,
following
the
harbour
dredging on the eastern side
of the island

borrow

area

shall

be

taken

into

Erosion is expected to be associated with any form of
dredging near the island and at the moment an expansion of
the harbor is not proposed.
Public input shall be sought as usual for any future projects.

Not possible to be accommodated within the proposed
project scope. Since this is the feasible scope of works that
can be undertaken the current project, if forfeited, the
potential additional mooring that can be provided through
this project shall be lost.
Erosion shall be associated with any form of dredging near
the island land mass due to disruption of natural
hydrodynamic of the island. However, due to island access
is a basic service that each island requires, dredging becomes
unavoidable.
The accelerated erosion needs to be separately addressed.
Currently the shore protection component is mandated to
Ministry of Environment and Energy. Ministry of Housing
and Infrastructure shall provide necessary information and
support to MEE in addressing the issue.

It would be beneficial for the proponent engage in discussions with the public regarding why the
harbour cannot be extended. This can help ensure that the project proceeds smoothly without
disagreements.
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Minutes of the meeting held by the Ministry of Housing and Infrastructure and the Island Council
of Raa Maakurathu is provided in Appendix K of this report.
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6

IMPACT IDENTIFICATION

Potential adverse and beneficial impacts of construction and operation stage of the
geotechnical investigations are identified and evaluated in this section. Significant impacts are
identified and evaluated in two stages. The first stage identifies the environmental and socioeconomic components that may be impacted from key project activities. The second stage
determines the significance of impacts of each component. The following sections provide
details of the evaluation of impacts..

6.1

Boundaries of Affected Areas

The estimated boundaries of affected areas are summarised in Figure 6.1 below. These
boundaries are based on physical conditions and work methods proposed in the project without
any mitigation measures. The extents shown are not absolute and should be treated as the bestguess scenario based on past projects.
It has to be noted that these extents do not represent figures derived from sediment dispersal
modelling. It is based purely on past experience from similar projects.

6.2

Impact Identification and Evaluation

Environmental and socio-economic aspects that may be impacted by the project are identified in
the impact matrices in Table 5.1 to 5.3. Assessments of the impacts are conducted based on the
following criteria.
1. Magnitude: Refers to the quantum of change that will be experienced as a consequence of
the impact. It is defined by the severity of each potential impact based on impact
reversibility, irreversibility and potential rate of recovery. Impacts of high magnitude are
those that cannot be mitigated substantially or involve substantial residual impacts.
2. Nature: Where the activity or component has direct, indirect or cumulative impacts from
multiple projects or activities.
3. Duration: Refers to the temporal scale (i.e. duration, frequency) of the impact. It does not
take into account the duration of the impact’s effects.
4. Distribution: Refers to the spatial scale of the area impacted. An impact can be site
specific or limited to the project area; locally occurring within the immediate vicinity of
the project locality; atoll level; or at a national level. The four criteria are detailed using
the following scale and attributes given in table 5.2.
5. Significance: Refers to the importance of the impact’s consequence or implications
(ecological social, economic). An impact of small magnitude could have a very high
significance and vice-versa (e.g. siltation of a small reef area with rare coral species has
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low magnitude but very high significance). Once an impact has been identified it needs to
be evaluated using set of criteria. The key criterion considered in this study are:
a. The degree of reversibility of an impact (i.e. duration of its effects) is considered
part of its significance.
b. Threats to sensitive eco-systems. For example, those leading to loss of key habitats
and extinction of species, or those affecting Protected Areas.
c. Threats to key resources leading to depletion of resources or loss of livelihood
associated with those resources.
d. Geographic extent of impact. For example, national or trans-boundary impacts
e. Duration and timing of the impact
f. Likelihood or probability of the impact occurrence
g. Reversibility
h. Resource use conflicts
i. Public views and complaints
j. Cumulative impacts on an area due to multiple projects
k. Uncertainty in impact predictions
l. Cost of mitigation
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Figure 6.1: Estimated Affected Area – Combined for both seasons
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Natural Hazard Risk

Health and Safety

X
X
X
X
X

X
X
X
X

X
X
X
X
X

X
X
X
+/+/X
X
X

X
X
X

X
X
X
+/X

X
X
X
X
+/X

X
X
X
X
X

X
X
+
X

X
X
X
+
X
+
X
X

X
+/+/+
X
-

X
X
X
X
X
X

+
+
X
+
+
+
X
+/-

Social Cohesion

Groundwater

X
X
X
-

Demand for
Resources and
Services
Local Economy

GHG emissions

Mobilization
Worker accommodation and activities
Equipment and material storage
Maintenance dredging
Construction of quay wall
Pavement
Construction stage waste management
Demobilization

Ambient air quality

Project Activity

Ambient noise level

Table 6.1: Impact Identification Matrix

+
+/X
X
X
X
X
+/-

X (no impact), - (negative impact), + (positive impact)
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Table 6.2: Evaluation of key impacts on the natural and socio-economic environment

Impact area

Ambient noise
level

Ambient air
quality

GHG emissions

Direct Impacts

Indirect/ Cumulative
Impacts and Impact
Interactions

Magnitude

Reversibility Duration Distribution

Noise pollution due to
operation of vehicles,
heavy machineries during
site preparation, dredging,
and construction.
However these will not be
operated on a
continuously for long
period of time.

Indirect adverse
impact of noise
pollution includes
increase medical
expenses, reduction in
productivity of
workers, and those
exposed.

Minor
negative

Easily
reversible

Degradation of ambient
air quality due to
emissions from vehicles,
and dust during
transportation, and
construction activities.

Indirect impacts
include adverse health
impact to those
exposed to high levels
of dust, and toxic
gases, increase in
medical expenses, and
reduction in
productivity of
workers, and those
exposed.

Minor
negative

Vicinity of
Easily
Short term project
reversible
location

Increase in GHGs
emission; from the boat
vessels, vehicles, and
operation of machineries
that emit GHGs.

Cumulative increase in
GHG level of
atmosphere from
various GHG emission
sources in the country
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Negligible

Not applicable

Vicinity of
Short term project
location

Short
term

Global
level

Significance

Minor

Insignificant

Insignificant
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Impact area

Groundwater

Coastal
Processes

Marine Water

Indirect/ Cumulative
Impacts and Impact
Interactions

Direct Impacts

Groundwater pollution:
due to accidental spillage
of fuel, lubricants, and
seepage of high saline
water into freshwater lens
from dredge material used
for backfilling.

Vegetation and soil of
the island will be
adversely affected.
Groundwater used for
non-potable uses can
be affected

Reduce erosion of beach;
construction of the quay
reef will reduce the rate
of erosion on the western
side of the harbour inner
boundary.
Increased turbidity level of
water: Dredging is
expected to generate large
sediment plumes,
increasing the overall
turbidity level of the
seawater

Reversibility Duration Distribution

Significance

Moderate
negative

Irreversible

Long
term

Island level

Major

Positive

Not applicable

Long
term

Island level

Minor

Indirect impact on
physiological fitness of
marine organisms and
Major negative
community
composition of the
marine ecosystem.

Disturbance of avifauna
Terrestrial Flora associated with noise, and
air pollutants generated
and Fauna
from construction
activities
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Magnitude

Minor negative

Reversible

Short to
Medium Site level
term

Reversible in
Short term Site level
the long run

Significant

Insignificant
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Impact area

Soil Condition

Marine Flora
and Fauna

Direct Impacts

Indirect/ Cumulative
Impacts and Impact
Interactions

Magnitude

Reversibility Duration Distribution

Significance

Indirect impacts include
potential groundwater
Soil contamination;
contamination, and
accidental spillage/leakage plants in the area make Moderate
of fuel, lubricants or other take up contaminants
negative
chemicals used for
leading to accumulation
construction.
of contaminants in the
food chain.

Reversible in
Long term Site level
the long term

Moderate

Indirect impact on
marine biodiversity
Benthic marine organisms includes stress on the
inhabiting the dredging
marine ecosystem
and quay wall construction
caused by sediment
footprint will be lost.
plumes, and turbidity
generated by these
Direct physical damage to works.
fishes, and other marine
Cumulative adverse
species such as turtles
within the vicinity of these impact on marine
ecosystem – on going,
works.
periodic warming of
seas, and stressors to
reefs are exposed.

Reversible.

Major
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Impact area

Direct Impacts

Indirect/ Cumulative
Impacts and Impact
Interactions

Loss of visual amenity
Landscape
Integrity/Scener due to mobilization of
large construction
y
vehicles and equipment
Increase in health and
safety risk of those
Health and
involved in the,
Safety
construction, and
dredging works
Trade of food and
beverages and other daily
Local Economy necessities would
temporarily improve with
incoming construction
workers.
Opposition from public to - Delays in
Social cohesion carryout the project as implementation of the
project, and additional
proposed.
financial cost to
proponent
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Magnitude

Reversibility Duration Distribution

Minor negative Reversible

Moderate

Possibly
irreversible

Significance

Short term Site level

Minor

Long term Island level

Significant

Minor positive Not applicable Short term Island level

Insignificant

Major negative Not applicable Short term Island level

Major
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7
7.1

SIGNIFICANT IMPACTS AND MITIGATION MEASURES
Impacts on Natural Environment during Construction
7.1.1 Ambient Noise Level, Air Quality and Greenhouse Gas Emissions

The nearest sensitive receptors to the site are:
a. Nearest house: 100-110 m
b. Nearest Mosque: 180 m
c. Nearest School: 360 m
During the mobilisation of equipment and operation of heavy machinery, it is anticipated that
significant noise will be generated. However these equipment and machineries are not expected
to operate continuously for long periods. In addition restricting activities that generate high noise
to daytime will avoid significant noise disturbance to the island community.
In addition, dust and emissions, including greenhouse gases, from vehicle and machinery exhausts
will degrade the air quality. However, these adverse impacts will be short term and can be
mitigated to avoid nuisance to the island community and workers.
With proper mitigation measures, it is unlikely that noise and air pollution impacts will cause long
term effects such as human health risks leading to increased public and private health costs. While
emitted greenhouse gases can persist in the atmosphere in the long term, the level of emission
from this project is expected to be negligible.
7.1.2 Groundwater and Soil Condition
Mishandling of fuel/chemicals and construction waste (e.g. waste oil) has led to serious pollution
of soil and groundwater aquifer in other construction projects. This type of pollution may
sometimes have long-term irreversible effects, since such contamination does not degrade itself
and is expensive to clean up. The clean-up itself may require extensive groundwater extraction,
which may result in salt-water intrusion in the groundwater lens. Hence, special attention needs to
be given to properly store and handle fuel/chemical and construction waste material.
Backfilling using dredge material (highly alkaline soil) will contribute to the salinization of the
islands freshwater lens. This effect is expected to be low, given the small area and volume that
will be used for backfilling.
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Stockpiling of additional dredged material on reclaimed areas may cause salt water to intrude into
the ground water lens. However, given the site is close to the shoreline the impacts are expected
to be minimal.
7.1.3 Terrestrial Flora and Fauna
Project is undertaken in an urban setting, and the project site is an existing harbour where much
of vegetation has been cleared. No vegetation will be removed for this project.
Increase in noise and air pollutants may adversely impact flora and fauna (especially avifauna)
within close proximity to the project area.
7.1.4 Marine Water Quality
Maintenance dredging works within the harbour basin will significantly disturb the bottom,
generating sediment plumes, and reduce overall water quality during and a few days after
completion of works. In addition placement of prefabricated quay wall units are also likely to
disturb the seabed, and generate sediment plumes.
Turbidity levels may reach 40 – 80 NTU at 1 – 5 m depth within a 100 m radius and 10 – 15 NTU
within a 500 m radius when dredging using excavator. Sediment dispersal modeling is usually
required to understand the exact vertical and horizontal extent of the sediment plume. Moreover,
geotechnical assessments are required to determine the extent of fines in the dredged area, so that
the information can be used in sediment dispersal modeling. Both of these studies are not required
in the EIA ToR. Given the time limits for the EIA in Maldives, such studies are sometimes not
possible to provide with the EIA. In the absence of this data, experience from past projects is
necessary to mitigate high levels of turbidity and sedimentation.
Given the dredging is to be undertaken in a basin with only one opening, there are both positive
and adverse effects. The enclosed basin acts as a bund with the release point at the reef entrance.
The negative impact of this enclosure is that the suspended sediments may linger for a long time
when the harbour continues to be used.
Dredging also exposes anaerobic layers of sediment, which also elevate the nutrient content in
water. Increase in quantity of nutrients such as phosphorus and nitrate increases the rate of growth
of aquatic plants and algae.
Construction activities require the use of chemical substances such as fuel, oil and paints.
Accidental spillage of such substances will lead to contamination of marine water. Hence strict
measures must be taken to prevent spillage of any material into the sea.
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7.1.5 Coastal Processes
Given that the works are being undertaken in a harbour basin area and that no further reuse of the
dredge waste for replenishment is considered, no significant coastal impacts are anticipated.
However, the public and Council are of the opinion that the current erosion problems facing the
island are the results of the harbour projects, particularly the one constructed on the eastern side
of the island.
7.1.6 Marine Biodiversity
This project involves dredging of 16,235 m2 area, and installation of shore protection structures
(85 m length) within inner boundary of the harbour. Biota associated with the seabed within these
footprints will be lost, due to physical removal during dredging burial during installation of quay
wall units.
In addition to direct loss of corals and marine organisms, elevated levels of turbidity, total
suspended solids, of water column and sedimentation on the reef, due to dredging are major
stressors to the coral reef ecosystem (Rogers, 1990). Given the scale of the dredging, significantly
increase turbidity, TSS, and sedimentation on, reef and surrounding area is anticipated.
Corals – with the exception of azooxanthellae corals – relies on symbiotic algae zooxanthellae to
produce their energy requirements via photosynthesis. Elevated levels of turbidity and TSS reduce
ambient light reaching the corals, decreasing the overall photosynthetic activity of zooxanthellae
(Richmond, 1993). Prolonged periods of reduced photosynthesis activities may lead to
malnourishment and starvation coral colonies. In addition, an increased level of suspended solids
in water column is reported to reduce the survival rate of coral larvae (Glimour, 1999).
Increased sedimentation and settlement of sediment on corals also prevent ambient light from
reaching zooxanthallae, and reduces the overall photosynthetic productivity. Sedimentation also
triggers coral colonies to expend more energy to clear sediment (e.g. by production and shedding
off mucus sheets). Energy if otherwise, corals would utilize to grow, reproduce and carryout other
metabolic activities (Riegl and Branch, 1995). Furthermore, increased sedimentation impedes
successful coral reproduction, by preventing coral larvae settlement, and survival rates of recruit
and juvenile corals (Fabricius, 2005).
A significant relationship exists between the coral morphology and their sensitivity to turbidity
and sedimentation. The most sensitive coral types to Turbidity and Soft Corals, Gorgonians and
Massive Corals, both falling into intermediate to sensitive range on sensitivity gradient. Turbidity
level between 20 – 40 mg/L (14 – 16 NTU) is observed to have sub lethal effects (e.g. reduced
growth, and increased mucus production bleaching, tissue damage) on these type of corals. Even
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for tolerant coral types, sub-lethal effects are observed when turbidity levels raises to 40 – 100
mg/L (28 – 30 NTU). Above 100 mg/L most coral species shows mass mortality (Erftemeijer et
al, 2012).
Plate, tabular, columnar and digitate type corals are observed to be the most sensitive to
sedimentation. Sub lethal effects such as bleaching and tissue damage is observed on plate and
tabular type corals when exposed to sedimentation rates of 10 – 50 mg/l/day, while the same
effects are only observed on massive type corals only when exposed to 50 – 200 mg/l/day. Most
coral species shows mass mortality when exposed to sedimentation greater than 200 mg/l/day
(Erftemeijer et al., 2012).
In addition to expose to sedimentation, duration of exposure also plays a key role in determining
the response of corals. Experiment on the impact of short-term sediment burial of corals by
Wesseling et al. (1999), showed no discernable effect on Porites species after treatment with
sediment for 6 hours, but slight discolorations were recorded on Porites colonies after 20 hours,
and bleaching was observed when burial period extended over 68 hours. Burial period is also key
determinant whether the corals recover or not, from the same study it was observed that Porites
colonies that were buried for 20 hours recovered to normal levels within 3 weeks, but those buried
for 68 hours left large white patches.
Even though the dredging and quay wall construction is undertaken within the harbour, elevated
levels of suspended solids, and turbidity will adversely impact the coral reef ecosystem at the area.
Hence, measures should be taken to minimize and control the spread of sediment plume.
As mentioned earlier, increased levels of turbidity, and sedimentation inhibit corals ability to
successfully reproduce. Hence, it is important to ensure that dredging works do not coincide with
mass coral spawning events. Mass spawning events in the Maldives are usually reported to occur
between March and May; and always occur during night time around full-moon days. It is
important to keep watch for indication of coral spawning, and cease dredging works, or take
stricter control measures during mass coral spawning events.
Further it is also important to avoid dredging works during periods of mass stress on the coral reef
ecosystem (e.g. periods of high sea surface temperatures that leads to mass coral bleaching). As
any additional stress on coral reef ecosystem during such periods diminish their ability to recover.
Stricter sediment control measures should be taken, if dredging works are to be undertaken during
such periods.
Fishes, sea turtles and other marine life associated with reefs are also likely to be adversely
affected by dredging and reclamation works. Study on the effects of suspended solids on a
planktivores juvenile Damselfish species demonstrated that with prolonged exposure to highPrepared by: CDE Consulting
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suspended sediment levels, fishes took significantly longer to find food, and consumed less food,
which subsequently declined their growth and physiological condition, and increased their
mortality rate (Wenger et al., 2012). In addition gills of fishes may be clogged by sediment
particles and sediment deposition may cover and suffocate eggs and larvae of benthic spawning
fishes.
Prolonged exposure to high sediment levels can lead to a decrease in fish immunity against
parasites and diseases. As fishes can readily disperse they are likely to relocate to nearby reefs if
high sediment conditions persist. Strict sediment control measures, and ensuring that dredging and
are completed within the shortest time period is key to minimize adverse impacts on marine life.
Similarly, increased suspended solids in the water column during dredging and reclamation may
impede foraging behavior of sea turtles due to reduced visibility, and deter them away from the
reef. Furthermore, risk of physical damage to turtles exists due to movement excavator and other
heavy machinery in the area. In addition to sediment control measures, visual inspection of
dredging for turtles is important to minimize chances of direct physical damage to turtles.
Sedimentation is also likely to cause major shifts in invertebrate populations as sediment is
deposited at the crevices/crannies blocking their habitat. This favours domination of invertebrate
populations that are more tolerant of the condition. The overall population diversity, size and
quality of reef ecosystem are likely to decline due to increased and prolonged sedimentation
arising from the proposed activities. A 100 m radius from each of the dredging site is expected to
be affected by sedimentation.

7.2

Impacts on the Socio-economic Environment during construction
7.2.1 Business and Employment Opportunities

The proposed activity is too small to have significant benefit on employment. However, demand
for resources such as food and accommodation for construction workers, equipment, machinery,
vehicles and vessels hire will also likely benefit the local suppliers and businesses.
7.2.2 Health and Safety
Health and safety risks arising from construction activities is moderate, especially due to the use
of specialised equipment and machinery. Accidents related to equipment use can lead to injury,
and fatalities. Accidental spills/ leakage of hazardous substances can contaminate the site and pose
risks to human health. The project activities include measures to minimize risks to health and
safety of workers.
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7.2.3

Community Cohesion

The project is expected to bring benefits to the community as the harbour is improved. Additional
vessels can berth at the harbour and loading and unloading can be improved.
The project will also improve the aesthetics of the harbour as the present condition of the rubble
zone is aesthetically unpleasant.
Such a project is generally expected to have wide spread acceptance from the community.
However, the public consultations revealed a difference in opinion among the public to the extent
that the public consultation could not be continued due to the strong sentiments between groups
who oppose and proposed the quaywall. The point of contention is the need for harbor extension
in the future and the fact that the detailed designs were not communicate to them by MHI. The
proposed quaywall is located at the zone where harbour can be extended in the future. The Council
and some members of the public prefer the harbour to be extended westward.
MHIs response to these requirements is that the project has not been formulated to include harbour
expansion and therefore will not have enough funds to undertake the works.
If the proposed project is implemented as proposed, without dialogue and agreement between MHI
and Island Council, there is potential for work disruption and effects on community cohesion.
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7.3

Mitigation Measures for Significant Adverse Impacts
7.3.1 Air and Noise Pollution


Properly tune and maintain all vehicles and machinery



Keep ground/soil damp to minimize dust



Restrict all high noise generating activities to daytime to minimize nuisance to humans and
fauna.

These costs will be included in routine maintenance of the contractor.
7.3.2 Contamination of Marine Water, Groundwater and Land


Oil, solid waste and hazardous waste handled carefully and transported in sealed
containers.



All paint, lubricants, and other chemicals used, will be stored in secure and bunded
location.



Train workers in spill prevention and clean-up, and designate responsible individual(s)



Properly tune and maintain all machinery



Carryout construction activities under the supervision of a suitably experienced person.



All waste material will be collected at one central location, and disposed to the nearest
designated waste disposal site regularly.



Fuel will be handled at sealed or bunded areas only



Fuel will be transported in securely sealed containers.



Care will be taken to avoid spillage during refuelling process.

Costs are to be included in the contract value and are mainly the responsibility of the contractor.
7.3.3 Existing and Predicted Changes to Coastal Processes
As noted in the impact chapter there will be no additional impacts on the coastal environment
resulting specifically from the quay wall construction and dredging component.
7.3.4 Increased Turbidity and Sedimentation
 Excavator movement should be restricted to predefined routes.
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 All staff involved in dredging must be briefed on the sensitivity of the reef and the
mitigation measures proposed by an environmental expert.
 Supervise all construction activities to ensure that large vehicles do not move outside the
project boundary, and ensure the reef flat levelling is restricted to the required area only.
 All dredging work must be carried out during calm sea conditions and preferably during
low tide. And work must be carried out in the shortest period of time reduce impact of
sedimentation and turbid water conditions. Peak SW monsoon bad weather should be
avoided while dredging to minimise turbidity.
 Contingency measures for damaged equipment should be in place to avoid delays due to
mechanical failure of equipment.
7.3.5 Occupational Health Impacts


All health and safety precautions described in Chapter 2 will be implemented. They
include the following.
o Health checks will be administered before work commences.
o Warning signs, barricades or warning devices will be provided and used.
o Necessary safety gear will be worn at all times. These include safety gloves,
construction boots, facemasks, earmuffs, etc.
o Fire extinguishing equipment would be readily available and employees will be
trained in its use.
o Oxygen, acetylene or LPG bottles will not be left freestanding.
o First aid kits will be made available on site.
o The construction site will be properly closed to unauthorised personnel.

7.3.6 Increased Demand on Waste Disposal Facilities
 Plan construction work to minimize quantity of waste generated from the project.
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7.3.7 Social Impacts
It is strongly recommended that the project should only be carried out if an agreement can be
reached on the contentious issue of harbor expansion and erosion mitigation, after dialogue
between MHI, Council and the public.
The agreement should ideally be put on paper and there must be adequate guarantees that work
will not be stopped by aggrieved community groups once it starts, as has happened in many
similar projects.
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8

ALTERNATIVES

8.1 “No-Project” Alternative
The No Project option takes the following into account.
 No quay wall will be constructed and there is no change to the existing harbour of the
island
The comparison of advantages and disadvantages of the no project alternatives is provided in
Table 8.1 below.
Table 8.1: Summary of no project alternative

Advantages

Disadvantages

Environmental impacts related to
dredging, such as increased rate of
sedimentation, turbidity level and
potential damage to marine life
can be avoided.

Loss of opportunity to increase the capacity of the
harbour.
Difficulties faced to safely moor boats to the harbour,
and unloading and loading good remains.

No development costs to the Erosion of sand material into the harbour will
continue to make harbour basin shallower at a faster
Proponent
rate. Consequently more frequent maintenance
dredging of the basin may be required.
Potential growth of economic activities hampered.

Given the high opportunity cost of the No Project option to the proponent, the Maldivian
government and the local community, the preferred option is to go ahead with the proposed
components of project.

8.2 Alternative Harbour Layout
Stakeholder consultation with the locals and Island Council revealed a strong demand to expand
the size of the harbour before the construction of the quay wall on the western side. This option is
weighed in against the layout proposed by the proponent below.
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Table 8.2: Summary of alternative harbour design

Type of Measure

Advantages

Disadvantages

Leave the existing Lower cost
Strong Public dissatisfaction
quay wall extent as
Avoids contractual complication Less space for berthing
planned
for additional works and
Potential for works to be stopped
problems with limited finance
by the public
Expand the harbour Better acceptance from the public Higher cost
to the west, and
construct quay wall Harbour usability improved in Creates contractual complications
the long term
for additional works and problems
with limited finance
If finance is not available, project
may have to be halted.
There is a very strong public opinion towards expanding the harbour basin. There is a risk that the
contractor might have their equipment stuck on the island while this issue is resolved. Thus, it is
highly advised to consider the option to expand the harbour. However, this decision is dependent
on the availability of funds. If funding is not available, the whole project runs the risk of delay.
The proponent has already indicated that expansion cannot be accommodated under this project
(refer to Stakeholder Consultation Chapter).
The preferred option from a social perspective, if funds are available, is to expand the harbour
basin before construction of the quay wall. If finance is not available, the contractor should not
mobilise unless adequate guarantees are received from the Island Council that the works can
proceed without the expansion. No designs are available from the proponent on potential
expansion.

8.3 Alternative Sand Borrow Area
The beaching area used for vessel repairs on the south west side of the island can be used as an
alternative sand borrow area as this will ease the users of the site by dredging of the channel. This
area is shown in figure 8.1. However, such dredging will involve coastal impacts. Given the
public’s sensitivity to ongoing erosion on the island, the proponent must have adequate funds to
mitigation erosion if this alternative borrow site is used. The preferred option from the proponent’
and environmental perspective is the currently proposed option.
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Figure 8.1: Alternative borrow area
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9

ENVIRONMENTAL MANAGEMENT PLAN

The Environmental Management Plan (EMP) is an important component of the EIA process,
needed to determine the accuracy of impact prediction, the adequacy of mitigation measures, and
level of compliance with commitments regarding implementation of mitigation measures and
monitoring of relevant environmental aspects.
The main objectives of the environmental management plan are to:
 Produce a framework for managing anticipated impacts, including practicable and
achievable performance requirements and systems for monitoring, reporting and
implementing corrective actions.
 Provide evidence of compliance to legislation, policies, guidelines and requirements of
relevant authorities.

9.1

Environmental Management System

The environmental management framework for the proposed project is based on applicable
standards and policies set out by the Ministry of Tourism of the Maldives.
-

-

-

Environmental Management Planning and establishment of key performance
indicators: The EMP specifies environmental management measures and required
performance standards.
Monitoring and corrective action: The implementation of EMP measures will be
monitored. Any inconsistencies between the EMP and its on-site implementation will be
identified and addressed through corrective actions.
Auditing, reviews and improvement: The EMP will be reviewed. Improvements to the
EMP will be made as necessary to achieve desired environmental outcomes.

The environmental management strategy is demonstrated in the following figure.
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Figure 9.1: Environmental Management Strategy flow diagram

Commitment to environmental
regulations, policies and
guidelines

Environmental Management
Plan (EMP)

Implementation of EMP
Improvements to

Corrective and
preventative
actions

EMP
Monitoring EMP

Review of EMP

9.2

Management Structure and Responsibilities
The following parties are involved in the EMP of this project:
 Project Proponent: Ministry of Housing and Infrastructure
 Project Contractor: Senok Trade Combine (PVT) Ltd
 Environmental Consultant: CDE Consulting
 Government Regulator: Environmental Protection Agency
 Environmental Regulator: Environmental Protection Agency
The roles and responsibilities of the parties involved are as follows.
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9.2.1 Project proponent
 Responsible for the execution of all project activities.
 Preparation of the EMP
 Design of Harbour and overall project
 Monitoring and recording of project activities, incidences, environmental mishaps
and health and safety incidences.
 Submission of annual environmental monitoring report as required by the
government and environmental regulators.
 Report to the Environmental Protection Agency on any incidents beyond regular
monitoring.
9.2.2 Contractor
 Execution of all project activities
 Implement mitigation measures
 Report to environmental consultant and proponent
 Carryout all work as specified in the EIA and according regulations
9.2.3 Environmental Consultant
 Preparation of EMP
 Monitoring of performance of project activities according to the EMP
 Auditing the EMP to ensure desired outcomes are achieved
 Making amendments to the EMP according to the results of the audits
 Preparation of environmental monitoring report as required by the EPA (detailed
in Chapter 9 of this report)
9.2.4 EPA
 Approval of EIA
 Review environmental monitoring reports
 Intervention in the event of a breach in environmental permit conditions
 Site visit if required
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Figure 9.2: Environmental Management Plan for construction and operation phase

Ministry of Tourism



Issues raised from periodic review of project
Recording of complaints

Project proponent






Training of personnel
Environmental monitoring
Recording of incidents
Recording of complaints and follow up
actions
Review of EMP

Environmental consultant




Training of personnel
Environmental monitoring audits
Review of EMP

Preparation of draft environmental report

Submission of report
Annual environmental monitoring report finalized
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Table 9.1: Environmental Management Plan for construction and operation phase

Activity
Training of staff and contractors

Management measures
Responsible party
All construction workers and project management staff will be Project proponent &
provided information on general environmental issues, compliance
Environmental
with environmental permits and EMP.
Consultant
All staff involved with environmental monitoring will be provided
training in environmental monitoring procedures.

Timing
Before
commencement of
construction
activities

Documenting non-conformances All non-conformances to the environmental permit conditions, Project proponent & Continuous during
and corrective actions
observed during monitoring will be documented.
construction phase
Environmental
Necessary corrective actions and preventative actions will be consultant
identified
Corrective actions will be implemented, with systematic follow
ups to ensure effectiveness of these measures
Implement mitigation measures See relevant sections of Chapter 6
specified in Chapter 6

Health and Safety

Contractor

Continuous during
construction phase

All staff will be required to wear personnel safety equipment and
take all necessary safety measures at all times during the
Continuous during
implementation of project.
Project Proponent project
implementation
All works will be carried out under the supervision of an and Contractor
phase
experienced person, who will be responsible for ensuring that the
staff complies with the safety requirements.
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Activity

Management measures

Responsible party

Timing

All underwater works will be carried out in calm sea and weather
condition under the supervision of a suitability qualified,
experienced person.
Supervision of project activities
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Assign suitably experienced and qualified personnel to supervise Project proponent
the entire project and ensure that all activities are carried out with
minimal adverse impact on the environment

Before
commencement of
the project
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9.3

Non-Conformances and Corrective Action

All non-conformances to the environmental permit conditions, observed during monitoring will
be documented.
Necessary corrective actions and preventative actions will be identified
Corrective actions will be implemented, with systematic follow-ups to ensure effectiveness of
these measures.

9.4

Reporting

Reporting shall be undertaken to provide evidence of the ongoing implementation of the EMP and
will cover any training activities, site conditions and operations, monitoring data, details of nonconformances, incidents, complaints and follow up action, results of audits and reviews. Reporting
shall be undertaken by the project proponent and the Environmental Consultant.
The environmental reporting process is summarized in the figure 9.2. All non-compliances and
complaints during the execution of the project are to be reported to the MoT.
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10 ENVIRONMENTAL MONITORING PLAN
10.1 Introduction
Environmental monitoring is essential because, although with proper mitigation measures, the
overall environmental damage can be significantly minimized, an unforeseen impact may still
occur. Furthermore, some of the impacts predicted may turn out to be far greater than predicted,
making mitigation measures ineffective. Therefore, in order to avoid or reduce the chances of such
events, regular and frequent environmental monitoring is vital.

10.2 Objectives of the Monitoring Plan
The main objectives of the monitoring plan are same as the original monitoring plan:
1) To identify whether the predicted impacts are accurate and mitigation measures taken are
effective.
2) To identify any unforeseen impacts so that appropriate mitigation measures can be taken
at the earliest.
3) To identify and resolve any issues of social unrest at the earliest.
4) To eliminate or reduce environmental costs.

10.3 Monitoring during Construction Phase
Table 10.2 shows the details of the different monitoring attributes and parameters must be
monitored during the construction stage.
Additionally, the following aspects will be monitored during the construction stage to ensure that
environmental impacts are minimized.
1) Daily monitoring to ensure that construction processes are not creating any significant dust
nuisance for the local environment.
2) Daily monitoring of vehicle refuelling and repair should be undertaken to ensure that these
exercises are carried out on hardstands and to ensure that they are done properly. This is
to reduce the potential of soil contamination from spills. Spot checks will be conducted by
the site supervisor.
3) Daily inspection of site clearance activities to ensure that the proposed building plans are
followed.
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Table 10.1: Monitoring Schedule for pre-construction Stage
Monitoring
Attribute

Indicator

Marine
Water
Quality

pH, Total Dissolved Solids, Total
Laboratory
Suspended Solids, Turbidity,
analysis/
Nitrate, Sulphate, Phosphate,
Onsite testing
Biological Oxygen Demand

Groundwater
Quality

pH, Conductivity, Total
Suspended Solids, Total
Dissolved Solids, Turbidity,
Nitrate, Biological Oxygen
Demand, Total Petroleum
Hydrocarbon

Laboratory
analysis/
Onsite testing

Vegetation line, High tide line,
and low tide line of the island

D-GPS
mapping

Beach contour

Beach
profiling

Benthic substrate composition,
and fish species composition

Photo Quadrat
Survey, and
Fish Census

Shoreline
changes

Coral Reef
Health

Methodology

Locations &
samples
SW1,
SW3

SW2,

Frequency

Maldivian
Once before commencement marine
of construction works
guideline

GW1, and
GW2
Once before commencement
of construction works

Island

BP1 to BP6

Transect 1, 2,
and 3

Applicable
standard

Once before commencement
of construction works

Once before commencement
of construction works

Maldivian EPA
groundwater
guidelines

Est. Total
Costs
MVR*
EPA
water

4000

3800

-

10,600

-

3800

-

4500

* does not include cost of logistics and professional fees
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Table 10.2: Monitoring Schedule for Construction Stage
Monitoring
Attribute

Indicator

Methodology

Locations &
samples
SW1,
SW3

SW2,

Laboratory
Turbidity, Total Suspended Solids analysis/onsite
testing

Marine
Water
Quality

Marine and
Ground
Water
Contaminati
on

Groundwater
Quality

Bathymetry
of dredged
areas

Nitrate, Phosphate, pH

Laboratory
analysis

Oil spills
(Surface layer of groundwater,
and sea)

Visual
observation

Oil leakage from machinery or
vessels

Maintenance
and tuning of
all machinery
& vessels

pH, Conductivity, Total
Suspended Solids, Total
Dissolved Solids, Turbidity,
Nitrate, Biological Oxygen
Demand, Total Petroleum
Hydrocarbon

Laboratory
analysis/onsite
testing

Water depth

Sonarmite and
D-GPS

SW1, SW2,
SW3

All area where
oil is handled
All area where
oil is handled

Maldivian
marine
Weekly during dredging, and guideline
excavation works

Est. Total
Costs
MVR*
EPA
water

Monthly during dredging,
and excavation works

Daily for the duration of the
project

NA

NA
Daily during the construction
phase

GW1, and
GW2
Once on completion of
construction works

Dredged areas

Prepared by: CDE Consulting

Frequency

Applicable
standard

Once one month after
completion of construction
works

4300
(Frequency:
7 times over
period of 45
days)
MVR 3100
(Frequency:
2 times over
period of 45
days)
Included in
contractor
fees
Included in
contractor
fees

Maldivian
Groundwater Quality
Guideline

3800

-

1200
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Monitoring
Attribute

Indicator

Methodology

Vegetation line, High tide line,
and low tide line of the island

D-GPS
mapping

Beach contour

Beach
profiling

Benthic substrate composition,
and fish species composition

Photo Quadrat
Survey, and
Fish Census

Locations &
samples

Frequency

Island
Shoreline
changes

Coral Reef
Health

BP1 to BP6

Transect 1, 2,
and 3

Once one month after
completion of construction
works

Once one month after
completion of construction
works

Applicable
standard

Est. Total
Costs
MVR*

-

10,600

-

3800

-

4500

* does not include cost of logistics and professional fees
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Table 10.3: Monitoring Schedule for Operation Stage
Monitoring
Attribute

Indicator

Marine
Water
Quality

Laboratory
Turbidity, Total Suspended Solids analysis/
Onsite tests

Shoreline
changes

Vegetation line, High tide line, D-GPS
and low tide line of the island
mapping
Beach contour

Coral Reef
Health

Methodology

Beach
profiling

Locations &
samples
SW1,
SW3

SW2,

Island
BP1 to BP6

Frequency

Applicable
standard

Maldivian
Monthly for the first 3 months marine
of operations
guideline
Once
one
year
after
commencement of operation
stage

Photo Quadrat Transect 1, 2, Once
one
year
after Benthic substrate composition,
Survey,
and and 3
commencement of operation
and fish species composition
Fish Census
stage

Est. Total
Costs
MVR*
EPA
water

2200

10,600
3800
4500

* does not include cost of logistics and professional fees
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10.4 Monitoring Report
A detailed environmental monitoring report is required to be compiled and submitted to the EPA
annually based on the data collected for monitoring the parameters included in the monitoring plan
given in the EIA. This report may be submitted to the relevant Government agencies in order to
demonstrate compliance. If required, however, a monitoring report for the proposed work phase
may be prepared and submitted to the Ministry of Environment. The report will include details of
the site, strategy of data collection and analysis, quality control measures, sampling frequency and
monitoring analysis and details of methodologies and protocols followed. In addition to this more
frequent reporting of environmental monitoring will be communicated among the environmental
consultant, project proponent, the contractors and supervisors to ensure possible negative impacts
are mitigated appropriately during and after the project.

10.5 Cost of Monitoring
The cost of environmental monitoring for the preconstruction phase if required is estimated
approximately USD 5000.
The cost of environmental monitoring during the construction phase is USD 5,500 to USD 6,500.
The cost of environmental monitoring during the operation phase is estimated to be USD 4700.
Professional consultants will be hired to undertake the monitoring and the necessary equipment
for monitoring will be procured.

10.6 Commitment to Monitoring
The proponent is fully committed to undertake the monitoring programme given in this chapter
(Appendix J).
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11 Conclusions
This EIA was prepared to identify and address key environmental and socio-economic impacts of
the proposed harbour quaywall construction project at Maakurathu Island, Raa Atoll. The
proponent of this project is the Ministry of Housing and Infrastructure, the contractor for this
project is Senok Trade Combine (Pvt) Ltd.
Maakurathu Island has a harbour constructed on the northern side of the island on year 2009.
During the project, the western quaywall of the harbour was left incomplete. Over time the
unprotected area has retreated slowly and the shoreline has sloped. Some of the material eroded
has been deposited in the harbour basin. This project is intended to remedy this issue by installing
a quaywall and make the area useable.
Stakeholder consultation revealed that both the public and the Island Council of Maakurathu wants
to extend the harbour further west before construction of the quay wall. Constructing quay walls
as proposed may result in opposition by the public of Maakurathu. Hence it is strongly
recommended for the proponent to consult the Island Council, and community prior to
commencement of any project activities.
As this project involves dredging near coral reef area, increase in turbidity and suspended solid
level in the water column is expected to adversely impact marine life within the area. In addition,
health and safety risks to workers and people accessing the site is a concern. Measures have been
proposed to mitigate these and other adverse impacts of this project.
No project alternative was dismissed in favour of potential socio-economic benefits of undertaking
this project. In addition alternative harbour layout taking into consideration the expansion
proposed by stakeholders against the proposed design was compared, and an alternative site to
borrow sand for backfilling was assessed.
Monitoring programme proposed has focussed on water quality, noise and reef health.
The main conclusion of this report is for MHI to discuss and agree on the outstanding issues
relating to project scope with the Council and public, before continuing with the project. If there
is an agreement this EIA recommends to move forward with the proposed development with the
suggested mitigation measures, and alternatives.
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APPENDIX A – Terms of Reference
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Economic activities of both men and women
S€asonal changes in activiries

Land use plannin& natural rcsource

Lrse

and zoning ofactiviti€s at sea

Acc€ssibiliry and (public) Eansport to other islu ;
s€rvic€s quality and acclssibility (water supply, wastdwatd disposal, energy supply, social
services like heahh and educalion)

I

lar?rd vulnerabiliry:

Vulnembili! ofthe site to flooding
Abs€nce offacilities in lhe country to carry out the water qual;ty tesLs will not exempt the proponen
from the obligadon to provide necessar, data. The report should ourline the dehiled methodolog/ ol
data collection utilized lo describe lhe exisring environmenl.

Task

{.

Lrgislativc snd regulrtorv considerations ldentiry dre peninent legislalion, regulalion.

and standards. and environme.ial policies that are rclcvant and applicablc to thc proposed projecl an,i

idenulythe appropriate authoriry

j un

sdictions that will specilically apply Io the projecl

Dred8ing and Recldnarion applietion ne€ds ro b€ submhted with rhe EIA repoa

Tisk 5. Pot.ntial imprcts (etrvironmert.l rtrd socio-cultural) of proposed pmjecr, incl. rll st ges
The EIA r€pon should idenliry impacB. direcl ard ind;rccL dlrinS and atier consruction. anJ
evaluate the magnitude and significance of each. . Pafiicular anenrion shall be given to impacls
associated with rhe following:
Impads on thc natrral cnvimnment

.
.
.

to flow velocitieydireclion,.esuhing in changes in erosion/sedimeniation paltearr
which may impacr shorE zone configurado coastal morpholoeJ
Loss ofmarine habitat both in bonowing areas and during the construction ofhartlour
Sediment disp€rsal in waler colurnn (turbidity at the dredging site and relaled to shorD
protedion activiti€s), possibly rosulting in changes in visibility, smolhering of corals and
Chenges

other benlhic communities

.
.
.
.

Impactofnoise and vibIarion and disturbame
Impacts on

uique or thrEaten€d sp€cies or habilats (coml reefs,

sea

turtl€s etc)

Impacts on landscape intcgrity and scenery

lmpscts on marine water qualiry

Impacts on the socio-economic environment

.
.
.

Inpac$ ofthe corstruction on resource

us€rs (adjacent businesses, dive sites)

Level of Forection against hazrrds like sea lev€l ris€, storm surges
Employment and economic opportunities and divenification
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En\.ironnental h,rLectio. Agency
Increased demands on narural resourccs and sc.vices (power supply)

Construction .elated imlacls and risks

.
.

Pollution ofnatural envirornnert (Eg Oil spills, discharge of unlreated wasre water and solid
waste incl uding construdion $asteresulting from project activitie,
Risk ofaccidents ard pollution on workers and local population

.lmpaclsonsocialvalues,normsandbelielduetopreserceofconsfuctionworkersiftheyarc
no n-rcsident-

The methods used 10 id€nriry the significance oF the impacLs shall be outlined. One or more of the
foUowing melhods must be urrlzed rn determrning impacts, checkl;sts, matrices, overlays, nelworks,
expert systems and prot-essional judgmenl Jusdflcation must te provided to the selecled
methodologi€s. The report should outline the uncenainries in impacr predictior and also outline all
posirive and negative/short and longrerm impacts. Identify impacls that are cumulative ard
unavoidable

Miligation )rnd manrgelncnt of ncgative impacts

IdeDdfi possible measures to prevent o. reduce significant negative impacts to acceptable levels
These will include bofi environmenral and socio-e.onomic rnitigatioD measures with panicular
attention paid to sedimentation control and future changes rn coastal processes Measures fo. both
consruction and operation phase shall be idenniied Cost ihc mitigalion measures. equ;pment and
resources requi.ed to implement those measures. The confirmalion of commitmenr ofrhe developer to
implement the proposed mitigalion measures shall also bc included. An Environmenlal managemenr
plar for the proposed proje!t, idenlirying responsible persons. ftei duries and commiments shall also
be given. In cases where impacts are unavoidablc anrngements to compensate for lhe envirormental

effect shall be siven.

project

Describe aitematives incfiding the "na dcrion oprio
should be presented Determrne the best practrcal environmeffal options Altematives examined tbr
the proposed project that would achleve the sarne objectiye including the 'no act;on ahernatjve". This
should inclDde altcrnaiiee sire ior the projecl. The repon should highlrght how the localion was
deteonined. Alteoralives rnus! bc compared a.cordxrg to commorly accepled slandards as much as

Task 6. Al.errrtiv€s to proposd

possible. The compa son should yield the preferred altematrve

for inrPlementalion. Miligarion

options should be specified for each compon€nt 01'the proposed project.

Task 7. Stakeholder Consultation The EIA reporl should include a list ofpeople'/groups consuhed,
their conract details and surnmar] oI the majo. oulcomes. The lollo\\'ing pa.ties shoul.l be
consulted;
General public (including harbour users)

.
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En!i.oDmental Prcredim AecDcy
Island Councrl

Tssk 7. Development ofa Monitoring Phn Idenriiy the critical ;ssues lhat require monitoring and
develop a monironng plsn lor th€ constru€rion and operational phase giving considerable preltrence
to ary potential significant impac$ identified. Detail of the monitoring pmgram includ;ng rhe
physical and biological Frarneten lbr monitoring. cost commituent from responsible person to
conduct monitoring in the form of a commitment letter, delail€d reponrng scheduling. costs and
methods ofundenaking rhe moniroring progran must be provided.

EI9!ggg!ti9!- The environmental impacl assessment repo( to be presenred itr digibl fonnat, will b€
concis€ and focus on significlnt environmenlal issues. Ir will .antain the findings, conclusions a"d
recommended actions supFloned by summaries of the dai, collec,ted and citarions f or any referenc€s
used in interpreting those data The environmental assessment repod will be organized according rc,
bur nor necessa.ily limit d by,lhe outline given in $e Envtonmental lmpact Assessment ReBulations
2012 and subsequcn! enmdments.

Tip.fmme for submittinq thc EIA
*'i

th

in 6 month s from fie date

o

rrpon

The developer must subrnrt lhe completed EIA repon

f rhis Term of Re terence.
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Ahmed Shaig

Phone: (+960) 77 88 758

shaig@cde.com.mv

Personal Details
Date of Birth: 19/02/1976

Nationality: Maldivian

Gender: Male

Marital Status: Married

Permanent Address: Maldives Present Address: M. Muleege, Orchid Magu, Male’, Maldives.

Education
PhD, Environmental Science, 2009
James Cook University, Townsville, Australia
Research degree on ‘Settlement Planning for Natural Hazard Resilience in Small Island States: The Population
and Development Consolidation Approach’
BSc Land and Spatial Information Studies/Information Science. (double major), 1999-2001
University of Otago, Dunedin, New Zealand
Diploma in project planning, implementation, monitoring and evaluation, 1995
ILO training Centre, Turin, Italy

Employment History
Director, Environmental Services
CDE Consulting
Republic of Maldives

2008 to present
Supervisor: Dr. Simad Saeed
Phone: +(960) 7777445

Head of environmental wing

Assistant Under-secretary, Spatial Planning

2002-2004
Ministry of Planning and National Development
Supervisor: Hon. Hamdun Hameed
Republic of Maldives
Phone: +(960) 332-3919
Head of Spatial Planning Unit. Relevant Tasks include:
♦ Oversee environment related projects and application of environmental guidelines for planned projects.
♦ Plan, implement and oversee the development of a National GIS;
♦ Aid/facilitate/oversee urban planning, housing, land use planning, natural resource planning and
environment related projects; Provide assistance in project planning (includes urban and regional planning,
natural resources planning)
Project Manager, National Digital Mapping Project
2005 (8 months)
Ministry of Planning and National Development
Supervisor: Hon. Hamdun Hameed
Republic of Maldives
Phone: +(960) 332-3919
♦ Project involved aerial photography and satellite imagery of entire Maldives, ground surveying of key
settlements, digital conversion of data and setting up a Mapping Unit.
Assistant Planning Officer/Planning Officer
1994-1999
Ministry of Planning and National Development
Supervisor: Mr. Mohamed Hunaif
Republic of Maldives
Phone +(960) 331-3040
Relevant tasks involved:
♦ Assisting in the National GIS Development Programme (Junior GIS developer)
♦ Facilitate urban planning, housing, land use planning, natural resource planning and environment related
projects.
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Experience in Consultancy


























September 2002: Member of the team appointed for environmental surveying and carrying capacity
assessment of islands for tourism development in the southern atolls of Maldives for Ministry of
Tourism Maldives.
October 2002: Developed the Census GIS for United National Population Fund
December 2002: Developed the Maldives Protected Areas Systems GIS for Maldives Home Affairs
Housing and Environment.
February 2003: Participated in the preparation of Royal Island and Spa Resort Annual Environmental
Monitoring Report for Royal Island and Spa.
April 2003: Member of the team selected for developing town plans for urban centres in Northern and
Southern Regional Development Zones, looking specifically into environmental control measures, for
Ministry of Planning and National Development.
April 2003: Participated in the preparation of Environmental Impact Statement for Coastal
Modifications on Rihiveli, South Malé Atoll, Maldives.
April 2003: Participated in the surveying and preparation of Environmental Impact Statement for the
proposed coastal improvements to address coastal erosion concerns on Royal Island Spa Resort, Baa
Atoll, Maldives.
May 2003: Participated in the bathymetry survey and preparation of Initial Environmental Examination
for Deepening of Existing Entrance Channel to Service Jetty, Soneva Gili Resort and Spa, North Malé
Atoll, Maldives
May 2003: Participated in the preparation of Initial Environmental Examination for development of an
access channel into the natural inner lagoon (Vilu) of Mayafushi resort, North Ari Atoll.
May 2003: Participated in the preparation of Environmental Impact Assessment for Landaa Giraavaru
Pvt. Ltd. for the development of a Four Season’s Tourist Resort on the island of Landaa Giraavaru in
Baa Atoll, Maldives.
June 2003: Participated in survey and preparation of Initial Environmental Examination for the
Development of a Mooring Area and Associated Beach Replenishment in, Boduhithi Club, North Malé
Atoll, Maldives.
July 2003: Participated in the surveying and preparation of Initial Environmental Examination for Shortterm and Long-term Shore Protection Measures at Alimatha Tourist Resort, Vaavu Atoll, Maldives.
July 2003: Conducted shoreline and vegetation line of Alimatha Tourist Resort, Vaavu Atoll, Maldives.
July 2003: Participated in the surveying for Initial Environmental Examination for Short-term and Longterm Shore Protection Measures at Dhiggiri Tourist Resort, Vaavu Atoll, Maldives.
July 2003: Participated in conducting and preparation of Fun Island Resort Annual Environmental
Monitoring Report.
July 2003: Participated in conducting and preparation of Sun Island Resort Annual Environmental
Monitoring Report.
July 2003: Participated in conducting and preparation of Holiday Island Resort Annual Environmental
Monitoring Report.
August 2003: Developed the Initial Environmental Examination for the construction of Sun Decks
along the southern beach of Kudarah Island Resort.
September 2003: Participated in surveying and preparation of Fonaddoo Environmental Impact
Assessment Report for the development of fisheries complex, Fonaddoo, Maldives.
October 2003: Participated in surveying and preparation of Kuda Rah Erosion Study and
recommendations for shore protection and erosion prevention
November 2003: Conducted vegetation and shoreline survey of Dhonveli Beach and Spa and Four
Seasons Report for the Boundary Delineation between the two islands.
December 2003: Contributed to the Landuse Planning Guidelines of Maldives (environmental aspects) for
Ministry of Housing and Urban Development.
December 2003: Contributed to the Development of a Building Code of Maldives for Ministry of
Housing and Urban Development.
January 2004: Co-author to the Environmental Guidelines for the Development of Resort Islands in
Maldives, Ministry of Tourism.
February 2004: Developed the Baa Atoll Spatial Development Plan for Ministry of Planning and
National Development.
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April-July 2004: Participated in the preparation of the Environmental aspects of the 8 bid proposals for
resort Development for various proponents.
November 2005: Participated in the preparation of EIA for L.Gan Resettlement Project for Ministry of
Housing.
December 2005: Participated in the surveying and preparation of EIA for Gn Fuvahmulaku Tourist Hotel
Development
November 2005: Developed a GIS for strategic planning to select islands for tourism development for
Ministry of Tourism.
January 2006: Local consultant for the Strategic Environmental Assessment (SEA) of Maldives Regional
Development Plan, for AGRIFOR Consult Consortium, Belgium.
June 2006: Developed the Baa Atoll Resource Management GIS for Ministry of Environment and
Energy.
August 2006: Consultant to the Integrated Climate Change System (ICCS) project – Assessment of
vulnerability of Maldives Islands and Beaches to climate change
September 2006: Consultant to the ICCS project – Assessment of vulnerability of Maldives Infrastructure
to climate change
November 2006: Consultant to the preparation of National Adaptation Programme of Action in Maldives
for Ministry of Environment.
December 2006: Environmental Consultant to the United Nations Development Programme (UNDP)
Project: Disaster Risk Assessment of Selected nine Safe Islands in Maldives.
April 2007: Prepared the Coastal Erosion Assessment and Management Report for Ga.Meradhoo
Island.
May 2007: Participated in the preparation of EIA for N. Randheli Resort Development Project, I&T
Management group.
June 2007: Participated in the preparation of Millennium Development Goals, Maldives Country Report.
October 2007: Natural Hazard Assessment consultant to the UNDP Project: Disaster Risk Assessment of
Selected Safe Islands in Maldives.
November 2007: Prepared the EIA for proposed coastal protection, beach replenishment and access
improvement of Elaa, Thaa Atoll, for Mr Abbas Mohamed, H. Merry Rose.
May 2009: Participated in the preparation of EIA for sand sourcing and beach replenishment project of
Viligilli Island, Addu Atoll, for Shangri-La at Viligilli..
April 2009: Participated in the preparation of EIA for N. Maafaru Airport Development Project for
Noonu Hotels Pvt Ltd.
May 2009: Participated in the preparation of EIA for resort development in Huvandhumaavattaru,
Noonu Atoll
June 2009: Prepared a status of the environment report Randheli Island, Noonu Atoll.
July 2009: Prepared the Environmental EIA for harbour development in Fiyoari, Gaafu Dhaalu Atoll.
July 2009: Participated in the preparation of EIA for Jetty and arrival lounge development project in
Gan, Addu Atoll, for Island Aviation Services Private Limited.
July 2009: Team Leader for the socio-economic risk assessment of Selected Safe Islands in Maldives.
August 2009: Coastal erosion data synthesis for selected islands of Maldives, for World Bank Maldives
Environmental Management Project.
September 2009: Prepared the beach management plan and development control measures for
Reethibeach Island Resort, Baa Atoll.
September 2009: Participated in the preparation of EIA for agricultural island development in Felivaru,
Noonu Atoll, for Fantasy Private Limited.
September 2009: Consultant to review the safer islands programme and cost benefit study of mitigation
measures in three islands in the Maldives for UNDP.
October 2009: Consultant to the Maldives Environmental Management Project for waste management
technical assistance for World Bank.
December 2009: Environmental consultant for advising on resort development and development control
measures in Randheli Island, Noonu Atoll.
January 2010: Prepared the beach management plan and development control measures for Shangri-La
Island Resort, Addu Atoll.
January 2010: Consultant to the Atoll Ecosystem Conservation project conservation component defining
conservation areas and development controls.
February 2010: Prepared the environmental audit of Thunbafushi Island, Kaafu Atoll, for Champa
Brothers Private Limited.
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March 2010: Prepared the beach management plan and development control for Herathera Island
Resort, Addu Atoll.
March 2010: Lead author in the preparation of EIA for power plant upgrading project in Palm Beach
Island in Lhaviyani Atoll.
April 2010: Lead author in the preparation of EIA for Seagrass removal and beach replenishment
project in Olhuveli Island Resort and Spa, Kaafu Atoll.
April 2010: Prepared an EIA addendum for resort development in Gaakoshibee Island, Shaviyani Atoll.
May 2010: Consultant to undertake island environmental scoping studies in 30 islands in North
Maldives to determine islands with resort development potential for GMR Group of India.
May 2010: Lead author in the preparation of EIA for harbour development project in Madidhoo Island,
Shaviyani Atoll.
June 2010: Lead author in the preparation of EIA for deep piling project in Olhuveli Island Resort and
Spa, Kaafu Atoll.
July 2010: Lead author in the preparation of EIA for the development of an aquaculture site in
Kanduoigiri, Kaafu Atoll.
July 2010: Environmental planning consultant for Shangri-La at Viligilli Maldives, Addu Atoll.
July 2010: Environmental planning consultant to the Addu Land Use Planning project (including
defining development controls) in Addu Atoll Maldives for South Province Office.
August 2010: Environmental Consultant for the Atoll Ecosystem Conservation Project to declare Baa
Atoll as a UNESCO Biosphere reserve.
September 2010: Lead author in the EIA for Seagrass removal and beach replenishment project in
Herathera Island, Addu Atoll.
September 2010: Lead author in the EIA for resort redevelopment in Vilamendhoo Island Resort, Ari
Atoll.
September 2010: Lead author in the preparation of EIA for Gulhifalhu land reclamation project in
Gulhifalhu, Male’ Atoll, for Capital Investment and Finance Limited, UK.
September 2010: Participated in the preparation of EIA for sewerage system development project in
Miladhoo, Noonu Atoll.
October 2010: Consultant to undertake the coastal adaptation survey of 40 islands in Maldives for
Ministry of Housing and Environment.
November 2010: Environmental consultant for advising on resort development and development control
measures in Maamigili Island, Raa Atoll
January 2011: Lead author in the preparation of EIA for sewerage and water system development project
in Hithadhoo Island, Addu City for Bi-water International Private Limited.
February 2011: Lead author in the preparation of EIA for sewerage and water system development
project in Maradhoo Island, Addu City for Bi-water International Private Limited.
March 2011: Lead author in the preparation of EIA for sewerage and water system development project
in Feydhoo Island, Addu City for Bi-water International Private Limited.
April 2011: Lead author in the preparation of EIA for sewerage and water system development project
in Maradhoo-Feydhoo Island, Addu City for Bi-water International Private Limited.
May 2012: Coastal erosion mitigation assessment and planning for Six Senses Laamu, Laamu Atoll
January 2012: Lead author in the preparation of EIA for sewerage and water system development project
in Fuvahmulah Island, Addu City for Bi-water International Private Limited.
February 2012: Coastal erosion mitigation assessment and planning for Fushivelavaru Island
March 2012: EIA for the proposed resort redevelopment project in Conrad Rangali Island for Champa
and Crown Resorts
March 2012: EIA for the proposed resort redevelopment project in Gasfinolhu Island Resort, Champa
and Crown Resorts
May 2012: Environmental consultant for advising on resort development and development control
measures in Gasfinolhu Island, Male’ Atoll
June 2012: Environmental consultant for advising on resort development and development control
measures in Nakachchaa Huraa Island, Male’ Atoll
April 2012: Member of the consultant team that prepared the Tourism Opinion and Profile Survey
2011, Ministry of Tourism.
October 2012: Environmental consultant to the preparation of 4th Tourism Master plan for Ministry of
Tourism, Maldives.
November 2013: Environmental consultant for advising on land reclamation, resort development and
development control measures in Dhiffushi Island Reef, Male’ Atoll.
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January 2013: Environmental consultant for advising on resort development and development control
measures in Hankede Island, Addu Atoll
January 2013: Environmental consultant for advising on resort development and development control
measures in Hankede Island, Addu Atoll
June 2013: Local Environment consultant to the WCCM project, HIDRIA and Aquatica, Spain.
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Membership of Professional Bodies

Member of Building Code Committee, Maldives
Member of Commission on Sustainable development
Member of the Technical Committee for Developing Spatial Plans for conducting tourism related
activities in Ari Atoll.
Member of Climate Advisory Council to the President of Maldives 2009- to present.
Registered EIA Consultant in Maldives Environment Protection Agency roster.

Major Publications
SHAIG, A. (2001) "An Overview of Web Based Geographic Information Systems". In Proceedings: Thirteenth
Annual Colloquium of the Spatial Information Research Centre. P.A. Whigham (ed). 2 - 5 Dec, Dunedin, New
Zealand. University of Otago, pp.255-264.
SHAIG, A. (2006). Climate Change Vulnerability and Adaptation Assessment of the Coastal Infrastructure of
Maldives. Technical Paper submitted to Maldives National Adaptation Plan of Action for Climate Change.
Ministry of Environment, Energy and Water, Male', Maldives.
SHAIG, A. (2006). Climate Change Vulnerability and Adaptation Assessment of the Land and Beaches of
Maldives. Technical Paper submitted to Maldives National Adaptation Plan of Action for Climate Change.
Ministry of Environment, Energy and Water, Male', Maldives.
SHAIG, A. (2007) Land Study of Maldives, 2006. Ministry of Planning and National Development, Male’
Maldives.
SHAIG, A. and Aslam, M (2007) Detailed Island Risk Assessment Maldives Volume I to Volume IV – Natural
Hazard Assessment (Final Draft). UNDP, Male’ Maldives
SHAIG, A. (2007) Detailed Island Risk Assessment Maldives Volume I to Volume IV – Environmental
Vulnerability Assessment (Final Draft). UNDP, Male’ Maldives.

Academic Achievements
2001 Critchlow Associates Prize in Surveying, New Zealand.
Prize awarded annually by University council for the highest standard of Achievement in Spatial Information
Studies in University of Otago.
1994 Certificate for best results in General Certificate of Examinations, Advanced Level.
Science Education Centre, Male’, Maldives

References
Hamdun Hameed
Member of Parliament
Male’, Maldives
Tel: (+960) 3323414
minister@planning.gov.mv
Simad Saeed, Dr
Managing Director,
CDE Consulting
Male’, Maldives
Tel: +960 777 7445
Email: simad@cde.com.mv

David King, Dr.
Associate Proffessor
James Cook University
Townsville, QLD,Australia, 4811
Tel: (+61) 747 81 4441 ,Fax: (+61) 747 81 5581
Email: david.king@jcu.edu.au
Peter Valentine
Head of School, TESAG Department
James Cook University
Townsville, QLD,Australia, 4811
Tel: (+61) 747 81 4441 ,Fax: (+61) 747 81 5581
Email: peter.valentine@jcu.edu.au
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Clarification
I, the undersigned, certify that to the best of my knowledge and belief, this CV correctly describes myself, my
qualifications and my experience. I understand that any willful misstatement described herein may lead to my
disqualification or dismissal, if engaged.

Signature

Date: 15 July 2013
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Mohamed Faizan
Contact Details
Address:

H. Pent Land,
Lansimoo Goalhi,
20041 Male’,
Maldives

Tel:

+960-7501205

E-mail:

Mohamed.faizan@gmail.com

Education
August 2012 – September 2014
University of Malaya, (Malaysia)
Master of Technology (Environmental management),
Dissertation title “Study on the impact of anthropogenic pressure on coral reefs around Cape
Rachado, Malacca and recommendations to improve its management”
July 2006- June 2010
International Islamic University Malaysia, (Malaysia)
- Bachelor of Biotechnology (Honours).
- Final year thesis title “Spatio-temporal study on coastline changes along Tanjung Lumpur –
Cherok Paloh Coast”.
June 2002 – June 2004
- GCE Advanced level.
January 1997 – February 2002
- GCE Ordinary level.

Centre for Higher Secondary School, (Maldives)
Majeediyaa School, (Maldives)

Employment History
July 2014 – Present
CDE Consulting
- Environmental Consultant at CDE Consulting. Roles and responsibilities include
preparation of Environmental Impact Assessment reports, undertaking environmental baseline
surveys, and conduct environmental monitoring.
June 2010 – July 2012
CDE Consulting
- Environmental Consultant at CDE Consulting. Responsibilities included undertaking
environmental baseline studies for Environmental Impact Assessments, and environmental
monitoring. In addition, co-ordination of field surveys.
February 2005 – April 2006
Integrated Climate Change Strategy
- Project Assistant for the Integrated Climate Change Strategy implemented by Ministry of
Environment, Energy and Water (Maldives).
- Responsibilities included assisting the project manager, in preparation of financial reports,
organizing workshops.
- Helped launch monthly newsletter on climate change “Nakaiy”.

1

EIA experience
Environmental Impact Assessment (EIA)

Proponent

Date

EIA for the proposed sewerage system project at
Kanditheem, Shaviyani
- Marine environment assessment and report for
the EIA

Male’ Water and
Sewerage Company Pvt
Ltd

April 2014

EIA for the proposed beach replenishment project in
Holiday Inn Resort Kandooma, Maldives, South Male’
Atoll
- Marine environment assessment and report for
the EIA

Holiday Inn Resort
Kandooma Maldives

April 2014

EIA report for the proposed sewerage system at
Maduvvari, Raa Atoll
- Undertook the baseline assessment surveys,
including stakeholder consultations. Complied the
EIA report.

Mr. Ibrahim Shazyl,
Venture Maldives Pvt
Ltd

February 2012

EIA report for the proposed installation and operation
of desalination plant at Hithaadhoo, Baa Atoll
- EIA report compilation.

Mr. Ismail Shafeeu,
Static Company Pvt Ltd

January 2012

EIA report for the proposed Solid Waste Management
facility at Thilafushi
- Baseline marine assessments and EIA report
compilation.

Tatva Global Renewable
Energy (Maldives)
Private Limited

December
2011

EIA for the development of a domestic airport on
Koodoo, GA. Atoll
- Undertook baseline assessments for the EIA, and
prepared the existing environment chapter for the
EIA.

Bonavvista (Maldives)
Private Limited
Singapore

October 2011

EIA prepared for the proposed harbor entrance channel
dredging project in Bodufolhudhoo Island, North Ari
Atoll
- Undertook the baseline assessments for the EIA,
and prepared the existing environment chapter of
the EIA and compiled the overall EIA report.

Ministry of Housing and
Environment

August 2011

EIA prepared for the proposed re-development – phase
I of Gasfinolhu Island Resort, Kaafu Atoll, Maldives
- Baseline marine assessments and report
preparation for the EIA.

Mr. Hussain Afeef

July 2011

EIA prepared for the proposed re-construction of
Shaviyani Foakaidhoo Harbour
- Undertook the marine baseline assessments and,
prepared the marine assessment report for the
EIA.

Ministry of Housing and
Environment

March 2011

Works Corporation
Limited

September
2010

EIA for the sewerage system development in N.
Miladhoo
- Marine environment assessments
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Mohamed Ali
ID #:
Nationality:
Languages:
Date of Birth:
Telephone:
Email:

A 094918
Maldivian
English, Sinhalese, Dhivehi
13/09/1983
960-790-6007
mohamed.ali@cde.com.mv

Experience
Marine Environmental Specialist
CDE Consulting

June 2011- Present

Marine Environment Officer
Banyan Tree Vabbinfaru

July 2008 – May 2011

Freelance Lobster Hunter, Shark Fisherman
Laamu Atoll

Jan 2007 - July 2008

Dock Assistant
Tourist Submarine Maldives

Sep 2006 - Jan 2007

Education and Certifications
PADI Rescue Diver
PADI Enriched Air Diver
Emergency First Responder
Basic Computer Science
Singapore Informatics, Colombo Sri Lanka

June 2011
June 2011
May 2011
2001 - 2006

Profile
I am very passionate about protecting the marine environment. After having
worked as both a fisherman and a marine environment officer I am aware of
the impact that human activity has on our fragile marine environment. My
favorite activities are reef monitoring and planting coral gardens. With my
undying passion for the underwater world and also with my vast experience
diving all over the Maldives, educating people on the marine environment is
my greatest mission, to ensure the preservation and protection of our most
valuable treasure. Furthermore, I have got the opportunity to work besides the
greatest marine experts in the world namely Prof. J.E.N. Veron,Dr. Norman
Queen and Dr. Daphne G. Fautin.
References
N.D. Abdul Azeez Abdul Hakeem
Former Director of Conservation
Mobile: + 960 7784263
Banyan Tree Maldives
Dr. Steve Newman
Former Marine Lab Manager at Banyan Tree
steve.newman@ncl.ac.uk
Robert James
Former Marine Lab Manager at Banyan Tree

PERSONAL DETAILS
Name in Full
Date of Birth
Gender
Nationality
Permanent

: Ali Moosa Didi
: 18.06.1985
: Male
: Maldivian Address:
: Saraasaruge Aage, S.Hithadhoo
Neelonfaru Magu

Present
Male’

: Ma. Rose Villa SE, 4th Floor Dhevina Magu

Telephone

: +960 9912001

EDUCATIONAL QUALIFICATIONS
Madharasthul Islamiya School
Certification, University of Cambridge General Certification of Education O/L
Subject English Mathematics
Business Account Commerce
Economics
Secondary School Certificate Islamic Studies
Dhivehi Language

WORK PLACE DETAILS
Commerce Development and Environment Pvt.
H. Orchidmaage, 4th Floor
Ameeru Ahmed Magu,
Male’, Republic of Maldives
Telephone: + 960 3312514
Fax: + 960 3315926
E-mail: ali@cde.com.mv
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EMPLOYMENT RECORD

January 2004 – December 2008

Commerce Development & Environment Pvt

Assistant Surveyor January 2009 – December 2009 Ryco Investment Pvt
HR. Officer
January 2010 – To Current Date Commerce Development & Environment Pvt Surveyor
WORK EXPERIENCE
Assistant Surveying Officer (Sep 2008 – To Current Date)
-Survey proposed areas for the new projects under the instruction of survey officer.
-Determine precise location and measurements of points, elevations, lines, areas, contours for the
construction studying the morphology of the seabed mapmaking and for construction staking,
defining and managing parcels data, as‐built and profiling.
-Utilize recourses to the optimum level.
-Use company civil/ survey software for contouring, setting alignments, setting points
construction, land division.
‐Edits and troubleshoot incoming data collector files in accordance with company procedures.
Processing Survey Data’s Using Topcon Tools, Surfer, Sonar XP, etc
-Reviews and utilize survey crew field notes. -Imports verified data into the appropriate CAD
drawing file, using company standards point layer management and description keys.
-Prepares survey drawings and documents using company standards, prototypes, templates and
blocks.
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-Operate digital cameras and download photo files into database and/ or CAD drawings.
‐Utilize company scanners to transfer reference maps into CAD files to facilitate utility mapping
and property line.
-To perform bathymetric and topographical survey before start of the Projects
-Plotting survey data using AutoCAD 2006‐2009
-Processing Survey Data’s Using Topcon Tools, Surfer, Sonar XP, etc.
-Modeling accurate contours
-Advanced at ESRI ArcGIS (ArcMap, Arc Catalogue)
-GPS, wetland vegetation species identification, extensive geological identification skills
-Preparation of survey maps
-Make sure all the survey instruments are working in good condition.
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Ali Nishaman Nizar
G. Dhoores Villa, 20132
06th March 1988
(00) 960 778 5767
ali.nishaman@gmail.com
A strategic and creative thinker who has effective communication and writing skills, and is
ready and willing to use my skills and knowledge to add significant value to aid in your
organization’s development and enhance its values.

EDUCATION
Cyprus Forestry College (2006 - 2008)
Ø Adv. Diploma in Forestry
Center for Higher Secondary Education (2004 - 2006)
Ø Edexcel - G.C.E. A’levels (Statistics, Business, Accounts)
Ø Cambridge - Certificate in Advanced English
Majeedhiyya School (2001 - 2003)
Ø Cambridge - O’levels (Mathematics, Economics, Commerce, English, Accounts)

EXPERIENCE
Terrestrial Environment Consultant – CDE Consulting, (July 13 – Present)
Ø Provides technical assistance to various national and international projects, specifically providing
input in areas such as; wetlands, agriculture, forestry, vegetation mapping, mangroves, waste
management, composting…etc.
Ø Working on and contributing to several Environmental Impact Assessment studies.
Ø In charge of sourcing/developing innovative tools and methodologies for improving teamwork and
cohesion at the office.
Ø Lead designer for iPad based surveys and in charge of the Data Management System for surveys.
Local Consultant – Vegetation Expert – Hidria, Spain, (May 13 – Aug 13)
Ø Worked as a local consultant for Hidria, on developing the Wetland Management Plan for Addu
Hithadhoo Eidhigali Kilhli and Gn.Fuvahmulah Bandaara & Dhandimagu Kilhi.
Ø Specifically on the areas of terrestrial biodiversity and vegetation mapping.
CSR Consultant – Secure Bag Maldives Pvt Ltd (Jan 12 – Jan 13)
Ø In charge of all activities of the company to improve its CSR image.
Ø In charge of handling all the activities carried out on the company owned Private Island. This
includes doing various agricultural activities such as hydroponics, goat keeping, poultry, orchid
farming, land-based agriculture and agro-tourism. The task involves leading staff personnel of 13
employees on the island.
Ø Developed a home-based CSR project to organize and reduce household waste.
Ø Developed a school program to increase awareness of recycling.

Agriculture Implementation Officer (AIO) – Project Implementation Unit, MOFA (Oct 10 – Jun 13)
Ø Worked on the “Post-Tsunami Agriculture and Fisheries Rehabilitation Programme” & the
“Fisheries and Agriculture Diversification Programme”
Ø In charge of planning, organizing and implementing all the activities under the agriculture
component of the project.
Ø Planning and coordinating all agriculture and cooperative related training programs.
Ø Focal point for forming and mobilizing agriculture cooperatives in island based communities.
Ø Lead instructor for conducting Enumerator Training Programs and the Team leader for conducting
baseline surveys for FADIP project
Ø Established 5 agricultural cooperatives in the Maldives and working closely towards the formation
of several additional cooperatives.
Head of Agriculture Research & Extension – Ministry of Fisheries and Agriculture (Jan 10 – Sept 10)
Ø Lead a team of 5 staff at the Agriculture Research and Extension Section in the Capital city and an
additional 15 staff at our regional research centers in the North and South
Ø Devised agricultural research programs that develop and improve agriculture in a sustainable
manner in the country.
Ø Conducted training programs, workshops and awareness session at various venues.
Marketing Manager – BCube Signage Pvt Ltd (Aug 08 – Present)
Ø In charge of handling all marketing and client relations for the company.
Ø Designed layouts and concept notes for various publications and marketing campaigns.
Ø Lead focal point for all communications with the company’s foreign suppliers and local clients.
Agriculture Officer – Ministry of Fisheries and Agriculture (Aug 08 – Dec 09)
Ø Handled the “Training & Extension Unit” (Agriculture Division).
Ø Planned and coordinated all agriculture related training programs in the Maldives on a daily basis
according to the staff availability.
Ø Promoted general agriculture and other related activities using modern extension methodologies.
Ø Conducted training programs, workshops and awareness session at various venues.
National Project Assistant – F.A.O, United Nations (Aug 06 – Oct 06)
Ø Worked on a Post-Tsunami forest rehabilitation project.
Ø Worked with international consultants on several aspects of Maldivian forestry, agriculture and
especially focusing upon Maldivian Mangrove ecosystems.
Ø Worked closely with community members, local officials and visiting consultants in understanding
local environments.
Ø Studied the different vegetation types in the Maldives (30 islands, mostly including wetlands).
Graphic Designer – BCube Signage Pvt Ltd (Jan 04 – Oct 06)
Ø Designed various logos and graphics for several clients.
Ø Created layouts and concept designs for several clients
Ø Create routine layouts for signboards.
Ø Design graphic advertisements ready for print, billboard and signboards.

WORKSHOPS / SHORT-TERM TRAININGS ATTENDED
Ø 2009,
§
§
§

Ø 2010,
§
§

§
§
§
§
§

Ø 2011,
§
§
§
§
§
§
Ø 2012,
§
§
Ø 2013,
§

§

Workshop on Strengthening Plant Quarantine and Inspection, Male’, Maldives, 15-16 July
2009
“Awareness of Food Security” Workshop, Male’, Maldives, 22nd October 2009
Workshop on Updating and Finalization of the Agriculture Development Master Plan
(ADMP), Male, Maldives, 21st December 2009

Fisheries & Agriculture Diversification Programme, Financial, Procurement & M&E
Training, Male’, Maldives, 26-28 January 2010
Team Leaders Meeting, 8th Virtual University for Small States of the Commonwealth’s
(VUSSC) International Training and Materials Development Workshop, Singapore, 14-20
April 2010
Prevention, Control and Management of Forest Invasive Species in South Asia, (by
APFSIN), Male’, Maldives, 29th April 2010
8th Virtual University for Small States of the Commonwealth’s (VUSSC) International
Training and Materials Development Workshop, Male’, Maldives, 15-31 March 2011
Loan Administration Training, Hdh.Kulhudhuhfushi, Maldives, 3-8 July 2010
Workshop to Finalize the Draft Pesticides and Plant Protection Bill, Male’, Maldives, 12-13
July 2010
International Workshop on Climate Change Extreme Events Adaptation Practices and
Technological Solutions, New Delhi, 16-18 August 2010

FADIP “Rolling Baseline Survey” Workshop, Male, Maldives, 2-3 March 2011
Knowledge Sharing in Asia Workshop #3: Participatory Techniques in the Field, Godavri,
Nepal, 30th March 2011 – 2nd April 2011
Knowledge Sharing in Asia Workshop #2: Writing to Share Knowledge Effectively,
Godavri, Nepal, 3-6 April 2011
Consultation Workshop for Facilitators on Cooperatives and Business Development, UNDP
Building, Male, Maldives, 21st April 2011
AFE’s Workshop on “Value Chain Program Design”, Chiang Mai, Thailand, 12-16
September 2011
Training of Trainers Workshop on Systematization, Nepal, 8-10 December 2011

Workshop on Knowledge Management, tools and techniques (as a trainer for the
programme), Maldives, 29th November 2012 – 02nd December 2012
Partnering 4 Development Forum, UNDP, Paradise Island Resort, 2nd December 2012

Consultative Workshop on ICRAF’s Capacity Development Strategy & ICRAF’s South
Asian Partner’s Capacity Needs Assessment, BRAC (Bangladesh Rural Advancement
Committee) Centre, 30-31 January 2013
Certificate in Co-operative Poverty Reduction, Co-operative College of Malaysia, Malaysia,
3-21 March 2013

ENVIRONMENT IMPACT ASSESSMENT WORK
Ø Was a member of the team, and provided contributions to both the field work and report writing of
the following EIA’s:
Ø Tourism Development Projects:
§ Adh. Bodukaashihuraa Resort Development EIA
§ B. Dhigufaruvinagandu Resort Development EIA
§ K. Madivaru Resort Development EIA
§ Lh. Fushifaru Resort Development EIA
§ N. Thanburudhuffushi Picnic Island Development EIA
§ K. Gasfinolhu Addendum EIA (Palm transplanting)
§ K. Taj Vivanta Resort Shore Protection EIA
Ø Agricultural Development Projects:
§ Sh. Madidhoo Agricultural Development EIA
§ Lh. Maduvarri Agricultural Development EIA
Ø Airport Development Projects:
§ R. Ifuru Airport Development EIA
§ N. Maafaru Airport Development EIA
Ø Major public/ private sector Projects:
§ Tree Top Hospital Development EIA
§ Nasandhura Palace Hotel Redevelopment EIA
§ Male-Hulhule Bridge, Borehole Drilling EIA
§ Male-Hulhule Bridge EIA
§ Addu and Fuvahmulah ESIA for Wetland Project

ACADEMIC ACHIEVEMENTS
Cyprus Forestry College (2006 - 2008)
Ø Highest Overall Performance: Presidential Prize (2nd prize)
Ø Best Academic Performance: Nature Conservation
Ø Best Academic Performance: Ecology
Ø Best Botanical Collection
Ø Best Fire Protection Project
Ø Best Forest Management Project
Ø Best Nursery Management Project
Center for Higher Secondary Education (2004 - 2006)
Ø 10th place in the national Top Ten.
Majeedhiyya School (2001 - 2003)
Ø 8th place in the national Top Ten.
Ø A Prefect

PROFESSIONAL ACHIEVEMENTS
Ø Designed and structured an online system to coordinate training programs and staff travel plans.
This lead to an overall increase in the number of trainings by 400% from 2008 to 2009.
Ø Played active roles in the planning and organizing of key events and workshops such as;
§ Agriculture Fair 2009, Hdh.Kulhudhuhfushi
§ Farmers Day 2009, F.Nilandhoo
§ Food Security Workshop 2009, (In collaboration with Department of National Planning)
Ø Worked with a team from the Sultanate of Oman on a research program focusing on the local mango
variety “Dhivehi Anbu”. The discovery of the Maldivian mango variety having a polyembryonic
seed structure was one of the key findings of the research.
Ø Co-director and technical advisor for the Agriculture TV program, “dhanduveriya” for a full season,
featuring over 13 episodes.
Ø Group leader in a materials development workshop for a course titled “Diploma in Sustainable
Agriculture for Small States” for the Commonwealth of Learning, collaborating with 20 other
experts from different parts of the world. My work was focused on writing specifically the chapters
of “Agriculture Production Systems” and the “Importance of Working Together (CBPO’s)”.
Ø Team leader for the “Fisheries and Agriculture Diversification Program” (FADiP) baseline survey
on the RIM’S Impact Questionnaires and the Project Questionnaire which included over 450
households in 4 different islands.
Ø Introduced an iPad-based real-time data entry system in 2014, that eliminated the need for paperbased questionnaire forms, reduced survey times, improved security features and provided real-time
partial analytics on the data for our clients, at CDE. This system has since been replicated in over 5
separate surveys carried out by CDE.

SKILLS
Ø
Ø
Ø
Ø
Ø
Ø
Ø

ICT Competent (MS Applications, Corel Suite…etc)
Flexible to travel at any time
Able to Multi-task and work in stressful conditions
Able to co-ordinate and work with CBPO’s / Co-operatives / NGO’s
Decision Making Skills
Logistical Planning Skills
Good Interpersonal Skills (Community Consultation Expert, specifically on participatory
approaches and conflict resolution exercises)
Ø Training Skills in “Agri-Business”, “General Agriculture”, “Hydroponics”, “Agro-Forestry”,
“Home-gardening”, “Baseline Surveys” and “Co-operatives”.

MEMBERSHIPS IN PROFESSIONAL ASSOCIATIONS
Ø Bluepeace - an Environmental NGO
o Advisor on environmental and agricultural issues since the year 2009.
o Participated in several beach and reef cleanup programs.
o A member since the year 2008.
Ø United Artists of Maldives - an association focusing on Maldivian Art and Artisans
o Sits in the Steering committee of UAM as the Media Coordinator, since January 2013
o Participated in the International Hay Festival Activities held in the Maldives in 2010.
o A member since the year 2008.
Ø UN Global Compact Maldives Network - a network of local private sector parties
o Representative for Addu Meedhoo Cooperative Society
o Representative for CDE Consulting

REFEREES
Ø Dr. Ahmed Shaig,
Director of Environment, CDE Consulting,
shaig@cde.com.mv
+9607788758
Ø Dr. Aminath Shafia,
Former State Minister, Ministry of Fisheries and Agriculture,
shafia@fishagri.gov.mv
+9607792458

LANGUAGE PROFICIENCY
Ø Fluent in both writing and reading of Dhivehi (mother tongue)
Ø Fluent in both writing and reading of English
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APPENDIX H – Beach Profiles
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Figure H1: Beach Profile 1 (Western beach, 24 September 2017)
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Figure H2: Beach Profile 2 (Western beach, 24 September 2017)
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Figure H3: Beach Profile 3 (North-western beach, 24 September 2017)

Prepared by: CDE Consulting
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Figure H4: Beach Profile 4 (Northern beach, 24 September 2017)

2
1.5

Depth (m)

1
0.5
0
-0.5

0

5

10

15

20

25

30

35

-1
-1.5
-2

Distance (m)

Figure H5: Beach Profile 5 (Northern beach, 24 September 2017)
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Figure H6: Beach Profile 6 (North eastern beach, 24 September 2017)

Prepared by: CDE Consulting
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APPENDIX I – Public Consultation Attendees

Prepared by: CDE Consulting
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ރައްޔިތުންނާއި ބައްދަލު ކުރުން.

ތާރީޚް 23 :ސެޕްޓެމްބަރ ) 2017ހުކުރު(
ދެއްނެވުނު ގަޑި20:30 :
ފެށި ގަޑީ:

20:32

ނިމުނު ގަޑި:

20:51

ބައްދަލުވުމުގައި ރައްޔިތުންގެ ތެރެއިން ބައިވެރިވި މީހުންގެ އަދަދު:
މި ބައްދަލުވުމަކީ ރ .މާކުރަތު އުތުރު ފަރާތު ބަނދަރު ހެދުމުގެ މަސައްކަތް ކުރުމަށް އީ އައި އޭ ރިޕޯޓު ހެދުމަށްޓަކައި ސާރވޭ ކުރައްވާ ސީޑީ އީ
ކުންފުނީގެ ފަރާތުން ރައްޔިތުންނަށް ސާރވޭ އާއި ގުޅޭ މަޢުލޫމާތު ދިނުމަށް ކައުންސިލުގެ ފަރާތުން ރައްޔިތުންނަށް އަންގައި ރ .މާކުރަތު ޔޫޓު
ސެންޓަރުގައި ބެއްވުނު ބައްދަލު ވުމެކެވެ.
ބައްދަލުވުމުގައި ބައިވެރި ވިފަރާތަތްތައް
 .1ކައުންސިލު
 .2ސީ ޑީ އީ
 .3ރައްޔިތުން.
 .1ކައުންސިލުގެ ފަރާތުން ބައިވެރި ވެލެއްވި ބޭފުޅުން :ފިރިހެން  ،38އަންހެން  12ޖުމުލަ  50މީހުން
 .1ކައުންސިލްގެ ރައީސް އަލްފާޟިލް ޙަސަން ޢަލީ ،ރީޙުއްޞަބާ /ރ .މާކުރަތު
 .2ކައުންސިލުގެ ނައިބުރައީސް އަލްފާޟިލް ޙުސައިން އިމާދު ،ފުލްމޫން /ރ .މާކުރަތު
 .3ކައުންސިލުގެ މެމްބަރ އަލްފާޟިލް އަޙްމަދު ޢަބްދުއްރަޙީމް ،ފެންބޯހުރާ /ރ .މާކުރަތު
 .4ކައުންސިލް އިދާރާގެ ޑިރެކްޓަރ އަލްފާޟިލް ޢަބްދުﷲ ނަޢީމް ،މަދުށިމާގެ  /ރ .މާކުރަތު
 .2ސީޑީ އީ
ސީ ޑީ އީ ގެ ފަތާތުން ސަރވޭއަށް ވަޑައިގެންނެވި ދެބޭފުޅުން.
 .3ރައްޔިތުންގެ ފަރާތުން ބައިވެރިވެލެއްވި ބޭފުޅުންގެ ނަންތައް
#
1
2

ނަމާއި އެޑްރެސް )ފިރިހެންބޭފުޅު ް
ނ
ޢަބްދުލްޣަނީ ޢަބްދުއްލަޠީފް ،ސީސަންގެ /ރ .މާކުރަތު
އިބްރާހީމް ރަޝީދު ،މާތިލަ / ،ރ .މާކުރަތު

#
1
2

ނަމާއި އެޑްރެސް )އަންހެން ބޭކަބަލުން(
ޙަފީޒާ މުޙައްމަދު ،ޗަނބޭލީގެ  /ރ .މާކުރަތު
ސަޙީމާ ޙުސައިން ،ދެތަނޑިމާގެ  /ރ .މާކުރަތު

3
4
5

ރ އަޙްމަދު ،ދޯދި  /ރ .މާކުރަ ު
ތ
އަބޫބަކު ު
އރު ،ނާޒު  /ރ .މާކުރަތު
މދު ޒުހަ ި
މުޙައް ަ
ރ  /ރ .މާކުރަތު
ރހީމް ރަޝީދު ،ހީ ާ
އިބް ާ

3
4
5

ޚައިރުންނިސާ ދާއޫދު ،މަދޮށިމާގެ /ރ .މާކުރަ ު
ތ
ރުޤިއްޔާ އަބޫބަކުރު ،ދެތަނޑިމާގެ /ރ .މާކުރަތު
ނަސީމާ މޫސާ ،ފިނިވާގެ  /ރ .މާކުރަތު

6
7
8

މުޙައްމަދު މޫސާ ،ފުލްމޫން /ރ .މާކުރަތު
ޢަބްދުﷲ ޙުސައިން ،ފެހިފަރުދާގެ  /ރ .މާކުރަތު
ޢަލީ މޫސާ ،މިރިހިމާ  /ރ .މާކުރަތު

6
7
8

ޢާއިޝަތު އާދަމް ،ފެހިފަށުވިގެ  /ރ .މާކުރަތު
ޙައްވާ އިބްރާހީމް ،ކަނީރުވިލާގެ /ރ .މާކުރަތު
އާސިފާ ޙަސަން ،ޒަމާނީވިލާ / ،ރ .މާކުރަތު

9
10
11

އިސްމާޢީލް އަރީފް ،ހިރަވެރި  /ރ .މާކުރަތު
މުޙައްމަދު މުސްޠަފާ ،ހަކި  /ރ .މާކުރަތު
އަޙްމަދު ޝިފާން ،އަންދަލީބުގެ  /ރ .މާކުރަތު

 9ސަރީފާ މަޙްމޫދު ،ބަގީޗާގެ  /ރ .މާކުރަތު
 10އަނީސާ މަޙްމޫދު ،ސޭބޫގެ  /ރ .މާކުރަތު
 11މަރްޔަމް ލަމްހާ ،ޗާނދަނީގެ  /ރ .މާކުރަތު

12
13
14

މުޙައްމަދު ޢަލީ ،ދެތަނޑިމާގެ ރ .ކަނދޮޅުދޫ )ދާރުލްފަލާޙް ރ .މާކުރަތު(
ފަޠުޙުﷲ ޢަލީ ،ޗާނދަނީގެ  /ރ .މާކުރަތު
މުޙައްމަދު ރަމީޒު ،އޯސަންވިލާ  /ރ .މާކުރަތު

 12ހަބީބާ މަޙްމޫދު ،ދިލާސާގެ  /ރ .މާކުރަތު

15

އިސްމާޢީލް އިބްރާހީމް ،އަކާސިޔާ /ރ .މާކުރަތު

16
17
18

މުޙައްމަދު ޢަބްދުލްޣަނީ ،މަތަރެސްމާގެ  /ރ .މާކުރަތު
ޔައުޤޫބް ދާއޫދު ،ގުލްޒާރުވާދީ  /ރ .މާކުރަތު
މުޙައްމަދު އިބްރާހީމް ،އައްސޭރި  /ރ .މާކުރަތު

19
20
21

ޢަލީ އާދަމް ،އުޑުވިލާގެ  /ރ .މާކުރަ ު
ތ
އަޙްމަދު ސަލީމް ،އުދަ / ،ރ .މާކުރަތު
މުޙައްމަދު ނަދީމް ،ކަނީރުވިލާ  /ރ .މާކުރަތު

22
23
24

އާދަމް ސަޢީދު ،ވައިމަތީގެ  /ރ .މާކުރަތު
ޔޫސުފް ސިރާޖް ،ރުއްކުރި  /ރ .މާކުރަތު
އަޙްމަދު މުޙައްމަދު ،ކެނދިފަށުވިގެ )އުޖާލާ / ،ރ .މާކުރަތު

25
26
27

މުޙައްމަދު ޙުސައިން ،ގްރީންވިލާ /ރ .މާކުރަތު
ޢަބޫބަކުރު ޢަލީ ،މަޒާރާ  /ރ .މާކުރަތު
ޢަބްދުއްސަލާމް އިބްރާހީމް ،ހަވާއީ  /ރ .މާކުރަތު

28
29
30

ޔޫސުފް ދާއޫދު ،ގުލްޒާރުވާދީ  /ރ .މާކުރަތު
މ  /ރ .މާކުރަތު
މުޙައްމަދު އާދަމް ،ބުލާސަ ް
ޢަލީ ޢުމަރު ،ތަރިވިދާގެ  /ރ .މާކުރަތު

31
32
33

ޙުސައިން ޒިޔާދު ،ފްރެޑޭޝިޔާ  /ރ .މާކުރަތު
ޢަލީ ޢަޒްލީމް ،އުޖާލާ  /ރ .މާކުރަތު
ޠަލްޙަތު ނަސީމް ،މަލަ /ރ .މާކުރަތު

34
35
36

މުޙައްމަދު ރަޝީދު ،އޯކިޑްމާގެ  /ރ .މާކުރަ ު
ތ
ޢަބްދުއްލަޠީފް އުމަރު ،ކަނީރުވިލާ  /ރ .މާކުރަތު
ޢަބްދުލްޣަނީ މުޙައްމަދު ،މަތަރެސްމާގެ  /ރ .މާކުރަތު

37
38

ރ  /ރ .މާކުރަތު
ޢަބްދުއްރަޝީދު ޢަބްދުއްރަހީމް ،ފެންބޯހު ާ
އަބޫބަކުރު ޢަލީ ،ސެއާލިން  /ރ .މާކުރަތު

EIA for the proposed Harbour quay wall construction project at Maakurathu, Raa Atoll

APPENDIX J – Commitment Letter and Proponents Declaration

Prepared by: CDE Consulting
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APPENDIX K – Minutes of meeting held between Proponent and Raa Maakurathu
Island Council

Prepared by: CDE Consulting
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R.Maakurathu Harbour Quaywall Construction
Date: 23 August 2017
Time: 09:26 am
Place: R. Maakurathu Council Office
Meeting Minutes
Purpose of the meeting was to share information on the proposed quay wall project at the southern side
of the harbor signed with Senok Trade Combine Pvt. Ltd. It was highlighted that original scope of the
harbour project undertaken in 2010 included the construct of quay wall on the southern side of the
harbor as well. However upon the request of the community the southern side of the harbour was left
without a quay wall for beaching purposes and the harbor basin quay wall was extended southward.
The proposed project has been formulated as the community now prefers a quay wall on the southern
side as well.
It was stated by the council that they were under the impression that an expansion of the harbor on the
northern side would be brought within the project. It was noted that even in the previous years they
have requested for this expansion. An expansion of at least 50m is expected by the community.
The concerns expressed by the council members regarding the current harbor condition include the
staircase widths and requested to widen the staircases. Furthermore it was noted that the swells
present within the harbor causes much inconvenience and reduce the usability of the harbor basin for
safe berthing. The council also expressed concern regarding the harbor project works undertaken in
2010 and noted that the harbor structure is deteriorating due to it.
MHI clarified that the scope of this project only includes the quay wall component which also provides
some additional berthing are. However, depending on the berthing and access needs of the community
recommendations shall be provided for future projects.
In case of dredge spoil from the project for stockpiling purposes, the council recommended it to be
stockpiled at sides of the harbour.
As the project addresses a component needed by the community and any additional components
cannot be accommodated within this project, it was requested by MHI that the council and community
provides full support to the Ministry and contractor is undertaking the project.

EIA for the proposed Harbour quay wall construction project at Maakurathu, Raa Atoll

Appendix L – Acknowledgement of receipt by Raa Atoll Council

Prepared by: CDE Consulting
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ސީ.ޑީ.އީ ކޮންސަލްޓިންގ
މާލެ ،ދިވެހިރާއްޖެ
ނަންބަރުCDE-L/1217/321 :
ރ އަތޮޅު ކައުންސިލްގެ ރައީސް އަޟްފާލިލް އަލީ ޝާހިދް އަށް،
ވެދުން ސަލާމަށްފަހު ދަންނަވަމެވެ.
ރ.މާކުރަތު ބަދަރު ތަރައްޤީ ކުރުމުގެ މަޝްރޫޢުން ތިމާވެއްޓަށް ކޮށްފާނެ އަސަރު ވަޒަންކުރުމުގެ ގޮތުން ތައްޔާރުކުރެވިފައިވާ
އީ.އައި.އޭ ރިޕޯޓް ،ލާމަރުކަޒީ ޤާނޫނުގެ  69ވަނަ މާއްދާ ގައިވާ ގޮތުގެ މަތީން ތިޔަ ކައުންސިލާއެކު ޙިއްޞާ ކުރުމުގެ ގޮތުން މިސިޓީއާއެކު
ފޮނުވީމެވެ .ވިމާ ،މިސިޓީގެ ތިރީގައި އެވާ މި ރިޕޯޓް ކައުންސިލަށް ލިބުނުކަމުގެ ސްލިޕް ފުރިހަމަ ކޮށްދެއްވުމަށްފަހު ވީއެންމެ އަވަސް
ފުރުޞަތެއްގައި މިސްލިޕް ހިފައިގެންދާ ފަރާތަށް ނުވަތަ މިއޮފީހުގެ ފެކްސް ނަމްބަރު  3315926ނުވަތަ  yamna@cde.com.mvއަށް
ފޮނުއްވައި ދެއްވުން ދެއްވުން އެދެމެވެ.
އިޙްތިރާމް ޤަބޫލްކުރެއްވުން އެދެމެވެ.
 24ޑިސެމްބަރ 2017
ޚާދިމްކުމް
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