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Executive Summary
This report discusses the findings of an Environmental Impact Assessment for the proposed
breakwater at harbour in Rasdhoo, Alifu Alifu Atoll. The project is proposed by Ministry of
Housing and Infrastructure.
The island currently has a harbour partially enclosed by breakwaters. The north and northwestern side of the harbour is currently left open. This results in strong waves and currents
within the mooring area during southwest monsoon; making harbour use during rough seas
unsafe and extremely difficult. Therefore, the proposed project entails construction of two
breakwaters in 3 phases; Phase 1 will include construction of 118m breakwater immediately
after approval for this EIA has been obtained while Phase 2 will continue the breakwater
162m further after 1 year. Phase 3 will include construction of a 400m breakwater on the
northeast side of the harbour after 2 years. The proposed breakwater is a rubble mound
structure constructed with rock-boulder armour layer.
Assessments of the marine environment was carried out near the project area to determine
potential environmental cost of the project. The reef surveys conducted near the project area
showed a very low live coral cover and a healthy fish community was present.
The main negative environmental impacts during construction phase were predicted to be
sedimentation and habitat alteration from construction of breakwater. Due to current status of
the reef at this location as well as temporal and spatial scale of the impacts, both of these
impacts are considered as minor negative. Mitigation measures to reduce these impacts such
as restricting machinery and vehicle movement as much as possible and timing construction
work has been recommended. After construction phase of the project it is predicted the
proposed structure is likely to reduce water flow in the mooring area significantly and likely
to cause stagnation and resulting algae growth; which is also an issue at present. Hence to
mitigate this, sufficient number and sizes of culverts or reducing height of breakwater at small
sections to allow water movement across the structure has been recommended. Main positive
impact of the project has been identified as provision of safe harbour and mooring area for the
community and resulting indirect socio-economic benefits.
Alternatives to the proposed project such as alternative design and materials has been
discussed in the report including no project option. The preferred alternative would use of
Proponent: Ministry of Housing and Infrastructure
Consultant: Sandcays Pvt. Ltd.
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material from land area near the existing quawall (the material here was found to have a large
amount of small rock and dead coral making use of the area inconvenient by community) and
using fine sand excavated from within the harbour basin to replace the removed material.
Environmental monitoring during construction phase and operational phase of the project has
been recommended in the report. These include monitoring fish community and benthic cover
as well as changes to water quality parameters such as turbidity and total suspended solids
near the project area. These are recommended to be assessed from baseline locations to allow
comparison and determine changes throughout the recommended 2-year monitoring.
In conclusion, it appears justified from a technical and environmental point of view, to carry
out the proposed project to construct breakwaters at AA. Rasdhoo to improve the existing
harbour. However, it should be noted, the proposed Phase 1 of the project alone is not likely
to be enough to address the issues in using Rasdhoo Harbour. At least completion of Phase 2
is required to make the harbour more usable. Finally, the EIA team recommends weighing
proposed alternatives and mitigation measures prior to finalizing project design.
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ސާދާ ޚުލާސާ
ނ
މި ރިޕޯޓަކީ އއ .ރަސްދޫގައި ހަދާފައިވާ ބަދަރުގެ ބޭރުތޮށި ބޮޑުކުރުމަށް ހުށަހަޅާފައިވާ މަޝްރޫޢުގެ ސަބަބު ް
ތިމާވެށްޓަށް އަސަރު ފޯރާނެ މިންވަރު ބަޔާންކުރުމުގެ ގޮތުން ތައްޔާރުކުރެވިފައިވާ ރިޕޯޓެކެވެ .މި މަޝްރޫޢުގެ އެދިޔާރަކީ
މިނިސްޓްރީ އޮފް ހައުސިންގް އެންޑް އިންފުރާސްޓްރަކްޗާއެވެ.
ރަސްދޫއަކީ ރަށާއި އިންވެގެން ޤުދުރަތީ ގޮތުން ބޮޑު ވިލެއް (އަތޮޅާވީ ފަޅީގައި) ލެވިފައިވާ ރަށެއް ކަމުން
ގ
އަރައިފޭބުމަށް ބޭނުންކުރަނީ މި ސަރަޙައްދެވެ .މި ބަނދަރުގެ ބޮޑުބައެއްގައި މިހާރުވަނީ ތޮށިލެވިފައެވެ .ނަމަވެސް ،ހުޅަނ ު
މޫސުމުގައި އިތުރު އުޅަނދު ފަހަރަށް ބަދަރު ބޭނުންކުރެވޭނެ ގޮތަށް ބަނދަރު ބޮޑުކުރުމަށްޓަކައި ވިލުގެ ބޭރުގައިވާ ދުނީގެ
މަތީގައި އިތުރު ތޮށިތަކެއް  3ފޭސް އަކަށް ބަހާލައިގެން ލައި ގޮތަށް މި މަޝްރޫޢުގައި ވަނީ ހިމަނާފައެވެ .މިގޮތުން ފޭސް 1
ގައި ހިމެނޭ 118މ ގެ ތޮށި މި ރިޕޯޓު ފާސްވުމުން ކުރިއަށް ގެންދާނެއެވެ .އަދި އިތުރު 162މ އެއް އަހަރު ފަހުން އަދި 2
އަހަރު ފަހުން އިތުރު 400މ ގެ ތޮށިލައިގޮތަށް ވަނީ ހުށަހެޅިފައެވެ .މި ތޮށިތައް ހަދާނީ ބޮޑުހިލަ ބޭނުންކޮށްގެންނެވެ.
މި މަޝްރޫޢު ހިންގާ ސަރަޙައްދުގެ ފަރުގެ ދިރާސާތައް ދައްކާގޮތުން އެ ހިސާބުގެ ފަރުވަނީ ވަރަށް ބޮޑަށް
ނ
މަރުވެފައެވެ .ނަމަވެސް ،މަސްމަހާމެހި އެކަށީގެންވާ މިންވަރަކަށް  2ސައިޓުންވެސް ފެނިފައިވެއެވެ .މަޝްރޫޢުގެ ސަބަބު ް
ތިމާވެށްޓަށް ކުރާނެ ކަމަށް ފާހަގަކުރެވޭ ނޭދެވޭ އަސަރުތައް ކުޑަވެފައި އިޖުތިމާޢީ އަދި އިޤުތިޞާދީ ފައިދާ ބޮޑުކަމަށް
ސހަކަން ލިބި ،ކަނޑު ގަދަ ދުވަސްވަރު
ފެނެއެވެ .މިގޮތުން މި މަސައްކަތުގެ ސަބަބުން ރަށަށް އަރާފޭބުމުގެ ލުވިފަ ޭ
ބަނދަރުތެރޭގައި ދޯނިފަހަރު އާޅާފައި ބެހެއްޓޭނެވެ .ނަމަވެސް ،ޤުދުރަތީ ވެށީގެ އެންމެ މުހިއްމު އެއްބައި ކަމުގައިވާ ފަރުގެ
ދިރުމަށް ކޮންމެވެސް ވަރެއްގެ ނޭދެވޭ އަސަރުތަކެއް މަޝްރޫޢުގެ ސަބަބުންކުރާނެއެވެ .އެހެނަސް ،މަޝްރޫޢު އަކީ ކުޑަ
މަޝްރޫޢު އަކަށް ވެފައި ކޮންނަން ހުށަހަޅާފައިވަނީ ބެޑް ޖެހުމަށް ކަމަށްވާތީ ،މި ނޭދެވޭ އަސަރުކުރާ މިންވަރު ކުޑަކަމުގައި
ފާހަގަކުރެވެއެވެ .ނަމަވެސް ،މަޝްރޫޢު ހިންގާ ސަރަޙައްދުގައި މިހާރުވެސް މިފަދަ ސްޓްރަކްޗަރ ހުރުމާއެކު މިކަމުގެ ނޭދެވޭ
އަސަރު މާބޮޑަށް ފާހަގަކުރެވިދާނެ ކަމަކަށް ނުފެނެއެވެ .އަދި ބޮޑު ސަރަޙައްދެއްގައި ތޮށިލެވިގެންދާނެތީ ބަނދަރު ތެރޭގައި
ކިލަނބުގެ އަސަރު އަދި އޭގެ ސަބަބުން ފެހި ޖެހުން ފަދަ ކަންކަން ދިމާވުމަކީ އެކަށީގެންވާ ކަމެއްކަމަށް ވާތީ ތޮށި
ފަރުމާކުރާއިރު އެކަމަށް ރިއާޔަތްކުރުން މުހިއްމުކަމަށް ފެނެއެވެ .ނަމަވެސް ،ފުރަތަމަ ފޭސްގައި ހަދާ ތޮށީގެ ސަބަބުން މިފަދަ
ކަމެއް ދިމާވުމަކީ އެކަށީގެންވާ ކަމެއްނޫނެވެ.
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މަޝްރޫއުގެ ސަބަބުންކުރާ ނޭދެވޭ އަސަރު ކުޑަކުރުމަށްޓަކައި ކުރެވިދާނެ ކަންކަމުގެ ތެރޭގައި ،ތޮށި
ޖެހުމަށްޓަކައި ބެޑް ހަދައިގެން ތޮށި ނުޖެހުމާއި އެކަށީގެންވާ ސައިޒުގެ (ބޮޑެތި) ހިލަ ބޭނުންކުރުން ފަދަ ކަންކަން ހިމެނެއެވެ.
މަޝްރޫޢުގެ ބައެއް އޯލްޓަނޭޓިވްސް ވެސް ރިޕޯޓުގައި ވާނީ ފާހަގަކޮށްފައެވެ .އޭގެ ތެރޭގައި ބޮޑުހިލައިގެ ބަދަލުގައި
ބޭނުންކުރެވިދާނެ ތަފާތު މެޓީރިއަލް އަށް ބަލާލެވިފައިވިޔަސް އެންމެ ރަގަޅުވާނީ ބޮޑުހިލައެވެ ނުވަތަ ގެރިގައު ފަދަ އެއްޗެކެވެ.
މީގެ އިތުރުން ،ކުރީގެ ނެރު ބައްދާލުމަށްޓަކައި އެއްގަމު ތޮށިކައިރީގައި ހުރި ގަލާއި ފަސްބޭނުންކުރުމަށް ފެނެވެ .މިގޮތަށް
ފަސް ނަގައިފިނަމަ ބިންހަމަކުރުމަށް ބަނދަރުގެ އެތެރެއިން ނަގާ ހިމުންފަސްބޭނުންކުރެވިދާނެވެ.
މަޝްރޫޢުގެ ސަބަބުން ވެށްޓަށް އަންނަމުންދާ ބަދަލުތައް ދެނެގަތުމުގެ ގޮތުން ބަނދަރު މަޝްރޫޢުތަކުގައި
މައިގަޑު ގޮތެއްގައި ބަލާނީ މަސައްކަތް ކުރާ ސަރަޙައްދުން ފެނުގެ ކޮލިޓީ (ކިލަނބުގެ އަސަރު – ޓޯޓަލް ސަސްޕެންޑެޑް
ސޮލިޑްސް އާއި ޓާރބިޑިޓީ) އާއި އޮއިވަރު އަދި ރަށުގެ ގޮނޑުދޮށަށް އަންނަމުންދާ ބަދަލުތަކެވެ .މި މަޝްރޫއުގައި ކޮނުމުގެ
ބައި ކުޑަކަމަށްވާތީ ،ކިލަނބުގެ އަސަރު ދިރާސާކުރަމުން ގެންދިއުން މުހިއްމެއް ނޫނެވެ .މީގެ އިތުރުން ގާތްގަޑަކަށް ދެ އަހަރު
ވަންދެން ގޮނޑުދޮށަށް (ބީޗް ލައިނަށް) ބަދަލުތައް އަންނަ ގޮތް ދެނެގަތުމަކީ ބޭނުންތެރިކަމެކެވެ.
މި ރިޕޯޓުގައި ހިމަނާފައިވާ ކަންކަމަކީ އޭގެ ސަބަބުން ތިމާވެށްޓަށް ކުރާ ނޭދެވޭ އަސަރު ކުޑަ ނުވަތަ ނޭދެވޭ
އަސަރެއް ކަމަށް ކަނޑަނާޅާ ދޫކޮށްލެވިދާނެ ކަންކަމަށްވެފައި މަޝްރޫޢުގެ ސަބަބުން މައިގަޑުގޮތެއްގައި ލިބޭ ފައިދާ ބޮޑުކަމަށް
ޅފައިވާ ގޮތަށް ކުރިއަށް ގެންދިއުން އެންމެ ރަގަޅު ކަމަށް ފެނެއެވެ.
ފެންނާތީ ،މި މަޝްރޫޢު ހުށަހަ ާ
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1
1.1

Introduction
Introduction

This Environmental Impact Assessment (EIA) report has been prepared in order to meet the
requirements of Clause 5 of the Environmental Protection and Preservation Act of the
Maldives (Law No. 4/93) to assess the impacts of proposed construction of breakwater in
Rasdhoo, North Ari Atoll. Environmental Impact Assessment Regulations 2012 provides a
list of proposals requiring an EIA. As per the list, EIAs are mandatory for significant coastal
modification projects. This report will identify the potential impacts (both positive and
negative) of the proposed breakwater construction.
This report will look at the justifications for undertaking the proposed project components.
Alternatives to proposed components or activities in terms of location, design and
environmental considerations would be suggested. A mitigation plan and monitoring
programme during and after the works would also be included. Monitoring would ensure that
the proposed activities are undertaken with caution and appropriative care so as to protect and
preserve the built environment of the areas in proximity to the site or those areas and
environmental aspects affected by the development.
The findings of this report are based on qualitative and quantitative assessments undertaken
during a site visit on August 2018 as well as professional judgment. The impact assessment
methodology has been restricted to field data collected, professional judgement and
experience of similar settings and projects across the Maldives and elsewhere. Long term data
relevant to this report on specific aspects such as meteorology and climate were gathered from
secondary sources and published reports on the Maldives.
Experience of the Consultant in the implementation of similar projects has also been taken
into consideration in understanding impacts and making professional judgements about the
environmental impacts due to the project.

1.2

Background to the EIA

This EIA is prepared in accordance with the Terms of Reference (TOR) approved by the
Environmental Protection Agency (EPA) on 9th of August 2018. It is a legal requirement that
Proponent: Ministry of Housing and Infrastructure
Consultant: Sandcays Pvt. Ltd
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new projects having potential for environmental impacts gain environmental clearance or
approval prior to construction and operation of such projects.
The principal environmental institution that implements EIA process in the country is
Environmental Protection Agency. Additionally, the Ministry of Environment and Energy
provides policy guidance before projects are implemented.

1.3

Scope of the EIA and Approach

The main scope of this EIA report as per the approved TOR is to broadly assess, identify,
predict and document potential environmental impacts from the proposed construction of
breakwater in AA Rasdhoo. This project involves construction of breakwaters on the north
and northeast side of the harbour.
Hence, importance is given to document the whole project proposal in detail, identify the
main environmental impacts that are associated with the proposed development and address
the legal requirements that need to be taken into consideration while implementing this
project. This document also addresses the existing environmental condition of the island and
foresees the ways in which potential environmental impacts will be managed, mitigated and
reduced.
Hence the key aims of the report are to
•

Describe in detail the proposed project;

•

Identify the need and justification for the proposed development;

•

Describe the biophysical status of the existing environmental condition of the island
based on the findings undertaken during the site visits;

•

Assess, identify and predict potential environmental impacts of the proposed
development;

•

Evaluate the significance and magnitude of impacts that will be generated; and
identify and predict ways in which these environmental impacts will be prevented
and removed through appropriate environmental management and mitigation
measures;

•

Develop a mechanism to closely monitor and understand the long-term effects and
changes of the proposed development on the environment with respect to the
available baseline information, mostly collected from field assessments and site
visits;
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•

Provide legal protection with regards to the proposed development activities; and

•

Review the predictions and assessments made on environmental impacts that are
associated with the proposed development activities.

In general, the EIA report has been based upon the following sources of information:
•

Review of available project documentation including previous EIA reports;

•

Discussions with involved key personnel;

•

Site visits to the island;

•

Baseline environmental assessments;

•

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

•

Environmental Impact Assessment (EIA) Regulation 2012

•

Other Environmental Regulations

•

Maldives National Development Framework

•

Sandcays’ previous experience of undertaking EIAs for projects in the Maldives;
and

•

1.4

Other EIAs for similar projects that have been carried out in the Maldives.

Relevant Studies and Experiences

Since several EIAs of this sort have been undertaken in the past, documents and experiences
from these projects such as harbour projects in N.Holhudhoo harbour rehabilitation, Lh.
Naifaru harbour project, N. Magoodhoo Harbour project, R.Fainu harbour project,
Hdh.Nellaidhoo harbour project, N.Kudafari harbour project Ihavandhoo harbour project,
Velidhoo harbour project, Lh.Kurendhoo harbour project, Kurinbi harbour project, HDh.
Kulhudhuffushi harbour rehabilitation project and the environmental monitoring carried out
for 16 similar projects have been reviewed and taken into consideration. EIAs from other
consultants have been reviewed and taken into consideration.
Personnel experiences of the EIA consultants, such as Fainu Harbour, ADh Dhangethi
Harbour, GDh. Madaveli Harbour, K. Guraidhoo Harbour and Th. Madifushi Harbour
projects in which Sandcays have been involved from the initial EIA and project
implementation stages, have been taken into consideration.
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1.5

EIA Implementation and Methodologies

This study was based mainly on data collected during a field investigation mission on 10th of
August 2018 by a team from Sandcays Pvt. Ltd. and published literature on similar settings
and projects. The EIA report was compiled by Hussain Fizah, who is a registered EIA
consultant with over 6 years of experience who has been involved with numerous harbour and
coastal modification EIAs in the Maldives. He was assisted by Ahmed Zahid with over 20
years of experience in the field.
Established and widely accepted methods have been applied in this EIA study. Field studies
have been undertaken using methods generally employed for EIA studies in the Maldives.
The field assessment methodologies are briefly described in Section 4 of this report.
The methods used to identify, predict and assess impacts are based on matrices that have been
established by the Consultants over a long period. In the matrix, the consultants assign a
likert-scale number to represent the magnitude, significance, duration and spatial extent of the
potential impact for each project activity against the key environmental and socio-economic
components that the specific project activity may have an impact on. The product of the
magnitude, significance, duration and spatial extent for each activity and component is
summed up to measure the exact nature of the impacts by each activity and the overall impact
of the proposed project is the sum of all activities.
The Terms of Reference (TOR) for this EIA has been attached as Appendix 1. This EIA has
been prepared based on this term of reference.

Proponent: Ministry of Housing and Infrastructure
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2

Legislative and Regulatory Considerations

This section will identify the pertinent legislation, regulations and standards, and
environmental policies that are relevant and applicable to the proposed project, and identify
the appropriate authority jurisdictions that will specifically apply to the project. The proposed
project is expected to conform to all of the policy and regulatory aspects outlined here. This
section outlines and summarizes key policies, applicable laws and regulations and regulatory
bodies regarding environmental protection in the Maldives. Also, it outlines some
international and regional obligations that the country has to meet in terms of sustainable
development, environmental management and protection.
The proposed project will be subject to the key legal tools including Environmental Protection
and Preservation Act (No. 4/93), EIA Regulation and Dredging and Reclamation Regulation.
Thus, it must satisfy the EIA process and get approval as well as conform to the requirements
of the dredging and reclamation regulations.

2.1

Policy Guidance

The policy guidance on the development of the proposed project is taken from a number of
policy documents prepared by the Government of Maldives on sectoral developments. Key
documents outlined in this EIA are currently being implemented towards sustainable
development of the country.
2.1.1

National Framework for Development 2009-2013

One of the most important environmental policy guidance is given in the Strategic Action
Plan (SAP) of the National Development Framework for 2009-2013. Due to the fragile nature
of the country’s environment, all the development activities must ensure that appropriate care
is taken to protect the environment. Environmental sustainability is the basis for socioeconomic development, hence, the SAP outlines the key environmental policies that will be
implemented in the country for environmental protection and sustainability, while one of the
key environmental goals of the country is to protect and preserve the natural environment to
ensure prosperous economic development. The environmental policies outlined in the SAP
include;
Policy 1:

Strengthen EIA process with an emphasis on EIA monitoring.

Proponent: Ministry of Housing and Infrastructure
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Policy 2:

Conserve and sustainably use biological diversity and ensure maximum
ecosystem benefits.

Policy 3:

Develop resilient communities addressing impacts of climate change, disaster
mitigation and coastal protection.

Policy 4:

Strengthen adaptation and mitigation responses for beach erosion and develop
a system to assist communities where livelihood and property are affected by
beach erosion.

Policy 5:

Ensure management of solid waste to prevent impact on human health and
environment through approaches that are economically viable and locally
appropriate.

Policy 6:

Ensure protection of people and the environment from hazardous waste and
chemicals.

Policy 7:

Improve air quality to safeguard human health.

Policy 8:

Enable a fully functional decentralized environmental governance system.

Policy 9:

Develop a low carbon economy to achieve Carbon Neutrality by 2019.

Policy 10:

Inculcate environmental values in the society and enable environmentally
friendly lifestyle.

The Ministry of Environment and Environmental Protection Agency takes the lead role in
implementing the above national policies through various strategies and regulatory measures.
2.1.2

Third National Environment Action Plan

NEAP 3 sets out the agenda for environmental protection and management in the Maldives
for the five-year period 2009-2013. This plan is targeted to achieve measurable environmental
results that matter to the people of the Maldives.
The aim of developing NEAP 3 is to protect and preserve country’s environment and properly
manage natural resources for sustainable development of the country and encompasses ten
principles, six strategic results with targeted goals to be achieved under each result.
The key principles of the NEAP 3 are:
Proponent: Ministry of Housing and Infrastructure
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Principle 1:

Environmental protection is the responsibility of every individual

Principle 2:

Achieve results

Principle 3:

Promote and practice sustainable development

Principle 4:

Ensure local democracy

Principle 5:

Inter-sectoral co-ordination and co-operation

Principle 6:

Informed decision making

Principle 7:

Precaution first

Principle 8:

Continuous learning and improvement

Principle 9:

Right to information and participation

Principle 10: Environmental protection complements development
The six strategic results of NEAP3 are: resilient islands; rich ecosystems; healthy
communities; safe water; environmental stewardship; and a carbon neutral nation with 30
result oriented environmental goals that will be achieved in the span of the NEAP 3.
2.1.3

Maldives National Strategy for Sustainable
Development 2009-2013

The Maldives National Strategy for Sustainable Development (NSSD) outlines the key
objectives, principles and goals that the country will embark toward achieving sustainable
development. Hence, the overall direction of the NSSD is to build a nation which appreciates
the true value of the natural environment, utilizes its natural resources in a sustainable manner
for national development, conserves its limited natural resources, has built the capacity to
learn about its natural environment and leaves a healthy natural environment for future
generations.
The guiding principles outlined in the NSSD are:
Principle 1:

Promotion and protection of fundamental human rights

Principle 2:

Equity within and between generations

Proponent: Ministry of Housing and Infrastructure
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Principle 3:

Democratic and open society

Principle 4:

Full participation of businesses and civil society

Principle 5:

Policy coherence and coordination

Principle 6:

Use best available knowledge

Principle 7:

Precaution first

Principle 8:

Make polluters pay

While the country will be steered in accordance with the underlying principles of NSSD, the
country aims to achieve very important environmental goals, including; adapting to climate
change, protecting coral reefs, achieving carbon-neutrality in energy, ensuring food security,
establishing a carbon neutral transport system, protecting public health and achieving full
employment and ensuring social security.
2.1.4

Waste Management Policy

As waste management has been identified as a key environmental issue in the Maldives, a
National Solid Waste Management Policy for the Republic of Maldives was developed in
2007 as an important step towards mainstreaming waste management in the country. The key
strategic principles outlined in the document include; establishing polluter pay principles,
integrated solid waste management, best practice environmental option (BPEO), best
available technology not entailing excessive costs (BATNEEC), proximity principle and
private sector participation. It is an important priority of the Government of Maldives as
identified in the policy document to setup regional waste management facilities and island
waste management centres and decentralizing waste management administration. Hence, the
key policies relevant to this project include;
Policy 1:

Establish a governance structure for solid waste management which will
distribute clearly delineated roles and responsibilities for

solid waste

management at island, regional and national levels
Policy 2:

All waste producers have a duty to manage the waste they generate

Policy 3:

Waste will be management and disposed as close as possible to the place of
their generation

Proponent: Ministry of Housing and Infrastructure
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Policy 8:

Private sector participation (PSP) will be facilitated where it is financially for
both government and private sector.

Establishing a proper mechanism of waste management and disposal will be vital for the
project and the waste management practices both during construction and operation of the
project will closely adhere to the policies and principles taken as a priority of the government.

2.2

Regulatory Bodies

2.2.1

Ministry of Environment and Energy

The primary environmental institution in the Maldives is Ministry of Environment and Energy
(MEE). It is mandated with formulating policies, strategies, laws and regulations concerning
environmental management, protection, conservation and sustainable development. The
Minister of Environment or a designate gives the environmental approval or clearance to EIA
by an Environmental Decision Statement. Additionally, MEE is responsible for formulating
relevant laws and regulations, policies and strategies concerning energy, water and sanitation,
waste and infrastructure.
2.2.2

Environmental Protection Agency (EPA)

EPA is the key regulatory body on environment, which is an autonomous body formed under
the umbrella of MHE. It is mandated with implementing the EIA process in the Maldives,
implementing the Environment Act and subsequent regulations on behalf of MHE, regulating
water and sanitation, biodiversity conservation, waste management and coastal zone
management. Also, it is responsible for developing environmental standards and guidelines in
the country.
2.2.3

Ministry of Housing and Infrastructure

The Ministry of Housing and Infrastructure is the government agency responsible for the
provision of housing and infrastructure such as harbours. It is under this mandate that the
Ministry, as the Proponent, is undertaking harbour projects as well as reclamation projects
targeted at social housing.
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2.2.4

Atoll/City Councils and Island Councils

Under the Maldives Decentralization Law, elected Atoll Councils, City Councils and Island
Councils have been formed as regulatory bodies dealing directly with atoll, cities and island
issues. In this regard, some of the development projects are subject to approval of these
councils through a public consultation process. For the proposed project, EPA requires that a
copy of the final draft of the EIA Report be submitted to Alifu Alifu Atoll Council and receipt
provided to EPA or attached to the EIA report.

2.3

Laws and Regulations

There are a number of laws and regulations relating to environment in the country. Only
relevant laws and regulations have been outlined in this section.
2.3.1

Environmental Protection and Preservation Act

The Environmental Protection and Preservation Act of the Maldives, EPPA (Law No. 4/93)
provides the basic framework for environmental management including Environmental
Impact Assessment (EIA) process in the Maldives, which is currently being implemented by
EPA on behalf of MHE.
Clause 2 of the EPPA mandates the Ministry of Environment to formulate policies, rules and
regulations regarding the environment.
Clause 5 of this Act specifically provides for environmental impact assessment (EIA), a tool
implemented to attempt to integrate environmental issues into development decisions.
According to the Clause, environmental impact assessments are a mandatory requirement for
all economic development projects.
Clause 6 of the EPPA gives the Ministry of Environment the authority to terminate any
project that has an undesirable impact on the environment.
Clause 7 of the EPPA refers to the disposal of oil, wastes and poisonous substances in to the
Maldivian territory. According to this clause, any type of waste, oil, toxic gas or any
substance that may have harmful effects on the environment should not be disposed within the
Maldivian territory. If, however, the disposals of such substances become absolutely
necessary, the clause states that they should be disposed only within the areas designated for
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that purpose and if incinerated, appropriate precautions should be taken to avoid harm to the
health of the population.
Furthermore, clause 9 sets a fine between five and five hundred Rufiyaa for minor offenses in
breach of this law and a fine of not more than one hundred million Rufiyaa for major
offenses. The fine shall be levied by the Ministry of Environment or by other government
authorities designated by that Ministry in case of minor offenses.
Finally, Clause 10 of EPPA gives the government of the Maldives the right to claim
compensation for all damages caused by activities that are detrimental to the environment.
The Environmental Act or Law 4/93 is the single most important legal instrument with
regards to environmental management and it gives very high prominence towards
safeguarding the environment with regard to all the development activities. Under this Act,
the Ministry of Environment have developed regulations and guidelines concerning the
environmental protection through implementation of EIA procedures.
2.3.2

Land Act of the Maldives

The Articles of the Maldivian Land Act (Law No. 1/2002) addresses the following aspects of
land issuing, receiving, owning, selling, leasing, utilizing and using Maldivian land, which are
relevant, understood and adhered to in the proposed project.
Policies concerning Maldivian land shall be decided by the President of the Maldives on the
advice of the discussions in the Ministers Cabinet
In compliance with the land policies stated in subsection (a) of this section the President of
the Maldives shall for different purposes and uses allocate land and change the allocation
from one to another.
In accordance with section 3 of this Act, land shall be allocated for the following purposes
and uses:
•

For residential purposes

•

For commercial use.

•

For social use

•

For environmental protection

•

For institutional use.
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The Ministry of Home Affairs, Housing and Environment (now the Ministry of Housing and
Infrastructure) shall entrust the land allocated for different purposes and uses in accordance
with sections 3 and 4 of this Act to the concerned Ministries.
The Ministry shall in accordance with the provisions stated in this Act, maintain written
records of land in the Maldives.
The following data should be recorded:
•

The way in which land has been allocated for different purposes and uses in
accordance with sections 3 and 4 of this Act

•

The location and size of the land

•

In accordance to section 5 of this Act, the Ministry to which land was transferred to
and the purposes and date of transfer

•

Private dwellings, private lands and the owners of the aforesaid lands.

The Ministries entrusted with land in accordance to section 4 of this Act shall allocate the
land, lease or transact any business in regard to the land only in accordance with this Act and
any other Acts in force regarding the allocation of land for different purposes and uses.
2.3.3

Environmental Impact Assessment Regulation

The EIA Regulation, which came into force in 2007, has been recently revised and the revised
EIA Regulation 2012 is currently in force since May 2012. This EIA is subjected to the EIA
Regulations 2012.
The EIA Regulation 2012 is currently only in Dhivehi and an official translation is awaited.
The Regulation sets out the criteria to determine whether a development proposal is likely to
significantly affect the environment and is therefore subject to an EIA. Schedule D of the EIA
Regulations defines the type of projects that would be subject to Environmental Impact
Assessment. Harbours, dredging and land reclamation is among those.
The main purpose of this Regulation is to provide step-by-step guidance for proponents,
consultants, government agencies and general public on how to obtain approval in the form of
an Environmental Decision Statement.

Proponent: Ministry of Housing and Infrastructure
Consultant: Sandcays Pvt. Ltd.

P a g e | 23

EIA for the Proposed Construction of Breakwater at AA. Rasdhoo

2.3.4

Dredging and Reclamation Regulation

The Dredging and Reclamation Regulations was gazetted on 2 April 2013 as Regulation No.
2013/R-15. This regulation is currently in Dhivehi and an English translation is awaited.
Clause 6 of the Regulation requires applying for approval under this Regulation by submitting
the project details, land use plan, project justification and scaled maps of existing site plan and
site plan with proposed project components. The approval process under this regulation is
currently undertaken during the EIA process.
Clause 7 provides the conditions for dredging, clause 8 for reclamation and clause 9 for beach
nourishment or beach enhancement. Clause 9 is of specific relevance to the project under
consideration in this EIA. Clauses 13 and 14 are also of relevance. Clause 9(a) states that
beach nourishment shall be done up to 10m from the registered shoreline. Clause 9(b)
identifies that sand for beach nourishment shall be taken from an area (borrow area) that is not
prohibited under clause 13 of the Dredging and Reclamation Regulation. Clause 13(c) states
that borrowing material from the following areas are prohibited.
1. 100m shore-wards from the reef line
2. 500m seawards from the reef line
3. 50m from the vegetation line
4. Protected Area or Environmentally Sensitive Areas (ESA) identified under Law No.
4/93 (Environmental Protection and Preservation Act of the Maldives).
Clause 13(d) restricts to borrow material or dredge or reclaim within 200m of a Protected
Area or ESA identified in 4 of Clause 13(c). Clause 13(e) states that those areas or islands
where the reef extent (distance from shore to reef edge) is less than 300m, dredging and
reclamation may be done in consultation with the EPA. Clause 13(f) gives the EPA the
authority to restrict borrowing sand from those locations from which dredging or borrowing
sand has been approved earlier, if the EPA finds that the area is environmentally significant or
worthy of protection or preservation. Clause 14 identifies the options for disposal of dredge
material which include land reclamation, construction, levelling of land, shore protection and
other activities approved under the EIA process or EIA Regulations. Clause 14 also states that
land levelling shall be done with minimal disturbance to wetland areas. Clauses 15 and 16
provide the details of area (size) that can be dredged and reclaimed respectively. Clause 17
requires that a scaled as-built drawing indicating the new shape and size of the island upon
completion of reclamation shall be submitted to the EPA. Clause 18 gives the EPA the right
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to terminate a project that has been seen to cause significant environmental damage and to
claim compensation under the Regulation on Environmental Liability (2011/R-9). Clause 19
further reinstates the compensation claims under the Regulation on Environmental Liability.
2.3.5

Waste Management Regulation

The Waste Management Regulation (Regulation No. 2013/R-58) came into effect in August
2013. The objective of Waste Management Regulation is to implement the National Waste
Management Policy; through which it aims to protect the environment by minimizing the
impact of waste on the environment, including the impact of waste on human health,
establishing an integrated framework for minimizing and managing waste in a sustainable
manner and establishing uniform measures to reduce the amount of waste generated. The
regulation also ensures waste is reused, recycled and recovered in an environmentally sound
manner before being safely treated and disposed. The regulation covers the management of
general, hazardous and special waste. Wastes arising from paints and chemical solvents are
considered as special waste.
Clause 1.4 of this regulation is of relevance to the projects under consideration. This clause is
for construction waste and it states that;
a. Building construction works shall be planned and organized in a manner that there is
minimal waste
b. Measures shall be in place to minimize construction waste
c. Reusable or recyclable waste among demolition/construction waste shall be reused or
recycled
d. Construction waste shall be kept at the demolition site until demolition is completed
e. Demolition of buildings shall be done with minimal disturbance due to dust and
emissions to the environment and people living in the vicinity.
This regulation was effective from 6 January 2014 and EPA would be responsible for the
implementation this regulation.
The proposed project will be subjected to the requirements of this regulation and all
demolition waste (from harbour rehabilitation) will be disposed in an appropriate manner.
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2.3.6

Regulation on Environmental Damage Liabilities

Under the Environmental Protection and Preservation Act (No. 4/93), the Ministry of
Environment formulated the Environmental Damage Liabilities Regulation in February 2011,
which encompasses the basis to avoid environmental deterioration, extinction of biological
resources, environmental degradation and avoid wastage of natural resources. The main
purpose of this regulation is to stop unlawful activities on environment and adequately
implement a fining procedure for violations as well as implement a compensation mechanism
on environmental damages. Its Schedules form the basis for levying fines on various
environmental components and activities. Hence, the proposed project will be subject to this
Regulation for any activity outside of the EIA scope and Environmental Decision Statement.
2.3.7

Waste Management Regulation

The objective of Waste Management Regulation is to implement National Waste Management
Policy through which it aims to protect the environment by minimizing the impact of waste
on the environment including direct impacts on human health. This regulation also aims at
establishing an integrated framework for minimizing and managing waste in a sustainable
manner and set up uniform measures to reduce amount of waste that is generated and to
ensure that waste is reused, recycled and recovered in an environmentally sound manner
before being safely treated and disposed off.

2.4

International and Regional Context

2.4.1

Environment Sector

The major global issue facing the Maldives is climate change, global warming and subsequent
sea-level rise. The small size of the islands and their low elevation above MSL makes
possible impacts of it very seriously. Consequently, the country plays a prominent role in
fore-fronting environmental issues faced by many other small islands developing states
including the Maldives in the international arena. The Maldives is therefore, a party and
signatory to various international conventions and declarations. These include;
•

UN Convention on the Law of the Sea – UNCLOS (1982)

•

International Convention for the Prevention of Pollution of the Sea by Oil (1982)

•

Vienna Convention for the Protection of the Ozone Layer (1985)
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•

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

•

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

•

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

•

Agenda 21 and the Rio Declaration of the United Nations Conference on
Environment and Development (1992)

•

Convention on Biological Diversity (1992)

•

United Nations Framework Convention on Climate Change (1992)

•

The Copenhagen Amendment to the Montreal Protocol on Substances that Deplete
the Ozone Layer (1992)

•

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

•

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

•

Washington Declaration on Protection of the Marine Environment from LandBased Activities

•

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

•

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

•

United Nation Convention to Combat Desertification (2002)

The Maldives is also a key player in formulating and adopting various regional plans and
programmes to protect the environment by continuously participating in various activities
organized by regional bodies such as SACEP, ESCAP and SAARC. As a result the Maldives
is committed to the following;
•

SAARC Environment Action Plan adopted in 1997 in Male’

•

SAARC Study on Greenhouse Effect and its Impact on the Region

•

South Asian Regional Seas Action Plan and Resolutions concerning its
implementation (1994)

•

SAARC Study on Causes and Consequences of Natural Disasters, and

•

South Asian Seas Programme initiated by SACEP
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3
3.1

Project Description
General context of the study

The proposed project aims at constructing additional breakwaters around the existing harbour
on AA. Rasdhoo. The current harbour being used at the island is partially protected by
breakwaters; though, one side of the harbour is left open.
This section will provide the details of the project including detailed methodologies of
undertaking the proposed project with illustrations of areas using maps at appropriate scales.

3.2

The Proponent

The project proponent is the Ministry of Housing and Infrastructure. The Ministry is the
government agency responsible for the development and regulation of the housing as well as
the construction sector of the country. It is also the agency which oversees the development of
housing and public infrastructure of the country including harbours and land reclamation
projects. While the Ministry is the regulator, the Ministry is also the implementing agency of
infrastructure projects undertaken by the State.

3.3

Project Location and Study Area

The island of Rasdhoo is located in a small separate geographic atoll at 4°15'46.47"N and
72°59'31.31"E; and is considered a part of administrative atoll of North Ari Atoll. The island
is located within a small isolated housereef. There are two operational resorts within the
geographic atoll; Kuramathi Island Resort and Veligandu Island Resort. In addition to these
two resorts, only two other smaller uninhabited islands are found in this geographic atoll.
Island of Rasdhoo is roughly 57km west of Male’ City. Coincidentally, the closest airport to
the island is Velaanaa International Airport on Hulhule’ while the closest inhabited island is
AA. Ukulhas, about 15km southwest.
Since the proposed project only involves construction of breakwaters on the existing harbor,
the study area for this assessment is limited to marine and coastal environment of the island,
specifically western side reef and lagoon area of the island.
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Figure 3-1: Location of AA. Rasdhoo

Figure 3-2: Key Study Area for the EIA
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3.4

The Project

The proposed project has one major component; construction of breakwaters to enclose the
harbour. Additionally, the old access channel (not used commonly at present due to being too
narrow) will require a small amount of filling to enable construction of breakwater across it.
There may be a small extent of excavation required to obtain necessary fill material for the
channel from the existing harbour basin.
3.4.1

Breakwaters

The proponent proposes to carryout construction of the breakwaters in three phases. The first
phase will involve construction of a 118m breakwater towards north of the current
breakwater. Second phase will continue the breakwater 162m further while the third phase
will involve construction of the northeast side breakwater (400m).

Figure 3-3: Cross section of a typical rubble-mound breakwater
The proposed breakwaters are rubble-mound constructions with core built from smaller rocks
weighing between 1 and 200kg. The core should be ideally 3 to 4m wide at the top and
approximately 0.5m above mean sea level. When tipped into the water, the core rubble comes
to rest at a slope of approximately 1 on 1, i.e. it drops down 1m in level for every 1m forward.
The under layer of stone that protects the core rubble from being washed away usually
consists of single pieces of stone whose weight varies between a minimum of 200kg to a
maximum of 500kg. These are usually laid in a minimum of two layers at a slope which is
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generally shallower than that of the core; 2/1 on the outer slope and 1.5/1 on the inner slope.
A slope of 2/1 means that the level drops 1 meter for every 2 meters forward.
The main armor layer, as its name implies, is the primary defence of the breakwater against
wave attack. The stone sizes for the cross-section in the shallow water example should be in
the range of 500kg to 1000 kg. As with the first under layer, two layers of armor stones are
required to complete the main armor layer.

3.5
3.5.1

Work Methods
Workforce and machinery

A total of 17 workers will be used by the contractor for this project. Temporary
accommodation and other utilities will not be built on the island for the workforce. Instead,
existing buildings and facilities on the island will be used.

S.No. DESCRIPTION

QTY

1

Site Supervisor

1

2

Excavator Operator

2

3

Loader Operator

1

4

Welder

1

5

Driver

2

6

Labour

8

7

Cook

1

8

Cook Helper

1

TOTAL

17

Table 3-1: Workforce details
Heavy machinery will be used for the project (Table 3-2). In addition, containers will be used
as workshop and worksite office.
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Table 3-2: Equipment details
EQUIPMENT

QTY

1 Excavator CAT330 – Loading/Unloading of rock boulder, construction of

2

breakwater, construction of breakwater bed, excavation
2 Dump Trucks (NISSAN 15T) – Transportation of rock boulders and other

2

equipment
3 Loader (CAT400) – Loading and unloading of sand

1

4 Welding Genset 20 KVA – Welding and machinery repair

1

5 Diesel Tank 10,000L – Oil storage

1

6 Water Tank 5000L – Storage of water in the site for drinking

1

7 Office Container – Office setup with computer and printer

1

8 Workshop Container – Machinery repair tools

1

TOTAL

3.5.2

10

Temporary Site

An area of 1862m2, south of the harbor will be used as a site office and temporary storage for
equipment during the proposed construction work.

Figure 3-4: Temporary Site Office
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3.5.3

Breakwater Construction

Rock boulders are transported to the site from overseas by tug and barge. Rock boulders will
be stock-piled in the designated area which will later be transported to the exact breakwater
location via dump trucks and barge.
The contractor suggests constructing a sand bed outside the harbor from the site office to
breakwater location to be used by machinery. However, this will result in a significant amount
of negative environmental impacts (loss of habitat, sedimentation on the reef...etc.) in addition
to additional sand requirement. Alternatively, the contractor could use barge and high bed
excavators to transport material and machinery to the location which will reduce
environmental cost.
A setting-out survey will be conducted to mark the location of breakwater line by means of GI
pipes or iron bars. Afterwards, rock boulders will be carried to the breakwater location by
dump trucks/barge which will be loaded by excavators. Initially rock boulders will be laid
along the breakwater line to make a bed over which dump trucks can move. Once rock
boulders are unloaded, the bed will be made by the excavator. Formation of break water bed
will start from the near end (south west) and will move further away until a bed is made along
the full breakwater line after which breakwater profiling will be undertaken by the excavator
from the far end towards the other end. During the construction, the design profile of the
breakwater will be maintained by the supervisor who will continuously check the slop and
height by using a level meter or a Total station. A template also will be used during
construction so that machine operators can follow the design profile.
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3.5.4

Filling up Existing Channel

The existing channel near the current breakwater has an estimated width of 20m and is about
3m deep during mean tide. Filling the channel with rock-boulders will incur a significant cost
to the proponent. However, if the channel is leveled to surrounding reef flat using sand and
other debris on which the breakwater can be constructed will reduce this cost greatly. The
estimated volume of material required for this component is 800m3 (20m*20m*2m). This
material can be obtained from within the harbor basin using an excavator.

Figure 3-5: Area required to be filled
3.5.5

Waste Management

Where possible Daily and construction waste will be disposed via island’s waste management
system. Hazardous materials such as Diesel, Hydraulic oil, Gas cylinders (Oxygen and
Acetylene) and grease will be handled and stored with care. They will be taken to Thilafushi
for disposal.
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3.6

Project duration

The project is expected to start soon after the approval of this EIA report, which is expected to
take less than 2 weeks from submission. The proposed breakwater construction is expected to
take about 14 weeks for phase 1, including mobilisation and demobilisation. A detailed work
schedule for the 1st phase can be found below. The proponent has planned to start phase 2
about 1 year and phase 3 for 2 years from completion of 1st phase.

100 days
COMPONENTS

DAYS
1

Survey works
Site setup and Mobilisation
Rock Boulder Transportation
Breakwater construction
Out-Survey
Demobilisation

3.7

MONTH
2
3

4

10
25
20
60
10
10

Project Inputs and Outputs

The project has inputs in terms of human resources and natural resources such as water and
fuel. The main output of the project is the breakwater itself and associated socio-economic
benefits. These inputs and outputs are summarised in Table 3-3 and Table 3-4.
Table 3-3: Main inputs of the proposed project
Input resource(s)
Workers
Food, water and other resources
Machinery (excavator, barge, operational tools)
Energy for machinery operation (e.g. fuel)
Rock Boulders

How to obtain resources
Contractor’s workforce (17)
Provided on site for workforce
Contractor
Diesel fuel provided by contractor
Imported/Contractor-owned

Table 3-4: Matrix of major outputs
Products and waste materials
Wastewater from workers
Possible oil leak from excavator, etc
Sediment plumes (during excavation)
Sand from proposed excavations

Anticipated quantities
No. of workers x 95l/c/d
Trace amount
Moderate
Max 10000m3
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3.8

Need and Justification

The existing harbour on AA. Rasdhoo is partially protected by breakwaters; north and western
side of the harbour is currently left open. During southwest monsoon, wind generated strong
waves and currents make majority of the harbour unusable. Harbour users during this period
of time face significant risk. Additionally, vessels moored in the harbour during this period
risk significant damages.
Given the only access to the island is via sea vessels, a proper harbor which is usable
throughout the year safely is extremely important for the community. The current breakwaters
do not provide sufficient safety to harbor users; hence this project was proposed to construct
sufficient breakwaters for the harbor.
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4

Existing Environment

This section covers the existing environmental conditions of AA. Rasdhoo, especially those
areas which may be impacted by the proposed works. In addition, the socio-economic
conditions of Rasdhoo have been considered as the project has direct links to it. The key
environmental, social and economic components of the project under consideration are
described below.
▪ Socio-economic aspects
▪ Marine ecology of the house reef
▪ Marine water quality

4.1

Methodologies

Conditions of the existing environment of the study area were analysed by using appropriate
scientific methods. Since proposed breakwater is on the western side of the island, the
assessments were primarily restricted to the environmental components of this area.
The different methods used in assessing and reporting the conditions of the existing
environment of the outer reef are given in the following subsections.
4.1.1

General meteorological conditions

Secondary sources of information were used to describe meteorological conditions such as
temperature, relative humidity, rainfall and wind data. The sources used include MHAHE,
windfinder.com and MEE.
4.1.2

Currents

However, a purpose-built drogue with a GPS (Trimble Juno) was made to create spaghetti
diagrams of the ocean currents at the study site. On 4 selected locations near the harbour,
drogue tests were conducted to assess currents.
4.1.3

Bathymetry

Spot heights using a hand-held echo-sounder and GPS were taken within the development
area to examine depths.
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4.1.4

Water Quality

Marine water quality was tested in situ at three different locations using YSI portable water
quality logger and Hach portable turbidity and TSS meter. These two meters recorded
Temperature, Salinity, E. Conductivity, Total Dissolved Solids, Dissolved Oxygen, pH,
Turbidity and Total Suspended Solids.
4.1.5

Housereef Assessment

Analysis of coral cover was done using underwater cameras and 1m by 1m quadrate. A
surveyor would randomly place the quadrate on the reef and take a photo. Ten quadrates were
done for each transect; the photos were later analyzed using CPCe software.
To assess fish community at study sites, a surveyor would swim parallel to housereef with a
handheld underwater video camera for two minutes. Fish found in the video were then
identified and their abundance recorded.
4.1.6

Social Environment

Information on social conditions were assessed using information provided by the island
council and personal observations of surveyors made during the field visit as well as 2014
census.

4.2

General meteorological conditions

The Maldives, in general, has a warm and humid tropical climate with average temperatures
ranging between 25C to 30C (MHAHE, 2001) and relative humidity ranging from 73 per
cent to 85 per cent. The country receives an annual average rainfall of 1,948.4mm. Table
4-1provides a summary of key meteorological findings recorded for Maldives.
Monsoons of Indian Ocean govern the climatology of the Maldives. Monsoon wind reversal
plays a significant role in weather patterns. Two monsoon seasons are observed: The
Northeast (Iruvai) and the Southwest (Hulhangu) monsoon. Monsoons can be best
characterized by wind and rainfall patterns. These are discussed in more detail in the
following subsections. The southwest monsoon is the rainy season which lasts from May to
September and the northeast monsoon is the dry season that occurs 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. However, according to Elliot et
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al, 2003 due to proximity to the equator, the monsoon seasons in Maldives are not as well
defined as they are in Sri Lanka. The monsoons in Maldives are best defined in the northern
part of the country where a distinct monsoon seasons including the strong southwest monsoon
from June through September and a noticeable northeast monsoon from December through
February occurs
Table 4-1: Key meteorological information
Parameter
Average Rainfall

Data
9.1mm/day in May, November
1.1mm/day in February
1900mm annual average
184.5 mm/day in October 1994

Maximum Rainfall
Average air temperature

30.0 0C in November 1973
31.7 0C in April

Extreme Air Temperature

34.1 0C in April 1973
17.2 0C 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

The climate of the Maldives varies slightly from South to North of the country. As pointed
out by Elliot et al, 2003 the monsoon in north region is more pronounced and distinct. In
Maldives, meteorological data are not recorded in all islands across Maldives. It has been
recorded at regional airports. General meteorological conditions prevailing in the region based
on meteorological data for Hulhule’ has been used to understand climatic factors affecting the
project site. Table below shows summary of four seasons in Maldives.
Table 4-2: Summary of Seasons in Maldives
Season
North East-Monsoon (Iruvaimoosun)
Transition Period - 1 (HulhanguHalha)

South West-Monsoon (Hulhangumoosun)

Transition Period - 2 (IruvaiHalha)

4.2.1

Months
December
January
February
March
April
May
June
July
August
September
October
November

Wind

Wind has been shown to be an important indirect process affecting formation, development
and seasonal dynamics of the islands in the Maldives. Winds often help to regenerate waves
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that have been weakened by travelling across the reef and they also cause locally generated
waves in lagoons. Therefore, winds are important here, as being the dominant influence on the
hydrodynamics around the island (waves and currents). With the reversal of winds in the
Maldives, NE monsoon period from December to March and a SW monsoon from April to
November, over the year, the accompanying wave and current processes respond accordingly
too.
The two monsoon seasons have a dominant influence on winds experienced across Maldives.
These monsoons are relatively mild due to the country’s location close to the equator and
strong winds and gales are infrequent. However, storms and line squalls can occur, usually in
the period May to July; gusts of up to 60 knots have been recorded at Male’ during such
storms.

Figure 4-1: General wind rose diagram for the Maldives (source Windfinder 2018)
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Figure 4-2: Dominant wind direction and average wind speeds between July 2002 and
2018, Hulhule’ (Source: WindFinder 2018)
The extreme northern part of the region experience wind climate with a strong southwest
monsoon from May through August and a moderate northeast monsoon from December
through February. The Maldives experience strong ocean wind at speed of 6m/s to 7.5m/s at a
height of 10m during June, July and August (Elliott et al, 2003). The best period for the
proposed project to begin would be the northeast monsoon during which time the western side
of the island will be relatively calmer as it will be in the lee of the winds.
4.2.2

Waves

Wave energy also plays a key role in the movement and settlement of sediments and
suspended solids, and is also a crucial factor controlling coral growth and reef development.
Studies by Lanka Hydraulics (1988a & 1998b) on Malé reef indicated that two major types of
waves in Maldives coasts: wave generated by local monsoon wind and swells generated by
distance storms. The local monsoon predominantly generates wind waves which are typically
strongest during May-July in the south-west monsoon period. During this season, swells
generated north of the equator with heights of 2-3 m with periods of 18-20 seconds have been
reported in the region. Local wave periods are generally in the range 2-4 seconds and are
easily distinguished from the swell waves.
Distant cyclones and low pressure systems originating from the intense South Indian Ocean
storms are reported to generate long distance swells that occasionally cause flooding in
Maldives (Goda, 1988). The swell waves that reached Malé and Hulhule in 1987, thought to
have originated from a low-pressure system of west coast of Australia, had significant wave
heights in the order of 3 metres.
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4.2.3

Evaporation Rates and Relative Humidity

Open water evaporation and transpiration from vegetation are very high. The high rates of
evaporation and transpiration, especially owing to global warming, may be considered to add
further to the evaporation rate and cause sea levels to fall in the future (Morneret al 2004).
Evaporation rates are influence by wind, temperature and humidity and level of particulates in
the air, studies of pan evaporation rates may yield misleading results as pan evaporation rates
are influenced by the amount of sunlight hitting the pan, rather than other meteorological
factors (Dawson and Spannagle 2009).
The figure below represents weekly relative humidity of Hulhule’ between 15 August 2017
and 14 August 2018. The average relative humidity during the past year is 79%.

Figure 4-3: Average weekly relative humidity (Source: WeatherOnline)
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4.2.4

Tides

The Maldives experiences mixed semi-diurnal/diurnal type of tides which on two extreme
ends of the country (North to South) found varying tidal range. The tide at Hanimaadhoo,
H.Dh.Atoll is about 20cm lower than that recorded in Gan, Seen Atoll (MHAHE, 2001).
Tides affect wave conditions, wave-generated and other reef-top currents. Tide levels are
believed to be significant in controlling amount of wave energy reaching an island, as no
wave energy crosses the edge of the reef at low tide under normal conditions. In the Maldives
where the tidal range is small (1m), tides may have significantly important influence on the
formation, development, and sediment movement process around the island. Tides also may
play an important role in lagoon flushing, water circulation within the reef and water
residence time within an enclosed reef highly depends on tidal fluctuations.
Semidiurnal tides are experienced in the Maldives that is two high tides and two low tides a
day. The tide varies slightly from place to place, depending on the location and on the shape
and depth of the basin, channels and reefs and also time of the year.
The following figure shows the astronomical tidal variation recorded in the country with
respect to the mean sea level. Astronomical tides are related to the motion of the earth-moonsun system, and have a range of periodicities. The highest astronomical tide was recorded as
0.64 cm above the mean sea level and the lowest astronomical tide was recorded as 0.56
below the mean sea level. Tidal variation of 1.2m from lowest to the highest tide levels were
recorded in the country.

Figure 4-4: Astronomical tidal variation in the Maldives
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4.2.5

Currents

Studies on current flow within a reef flat in Male’ Atoll suggests that wave over wash and
tides generate currents across the reef platforms, which are also capable of transporting
sediments (Binnie Black & Veatch, 2000). However, available information suggests that tidal
currents are not strong due to small tidal range.
Generally current flow through the Maldives is driven by the dominating two-monsoon
season winds. Westwardly flowing currents are dominated from January to March and
eastwardly from May to November. The change in currents flow pattern occurs in April and
December. In April the westward currents flow are weak and eastward currents flow will
slowly take place. Similarly, in December eastward currents flows are weak and westward
currents will take over slowly.
Studies on current flow process within a coral atoll have shown that waves and tides generate
currents across the reef flats, which are capable of transporting sediments on them. Currents,
like waves are also modified by reef morphology. Under low-input wave conditions (0.5m
heights) strong lagoon ward surge currents (>60cm/sec) are created by waves breaking at the
crest. Studies on current flow across reef platforms have shown that long-period oscillations
in water level cause transportation of fine-grained sediments out of the reef-lagoon system,
while strong, short duration surge currents (<5sec.) transport coarse sediments from the
breaker zone to seaward margin of the backreef lagoon. Always sediment accumulates at the
lee of high-speed current zones. Generally, zones of high current speed (jets or rips, 5080cm/sec) are systematically located around islands.
4.2.5.1

Drogue tests

Drogue tests were done at different locations near the project site as shown in Figure 4-6.
4.2.6

Bathymetry

Spot depths within the old channel showed deepest areas were about 3m below MSL. The reef
flat where the proposed breakwater will be constructed was found to be 1.5m below MSL on
average while the depths within the harbour indicate 2.5m to 3m below MSL.
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4.3

Marine Water Quality

Marine water quality has been measured from representative locations around the reef. The
water quality results (in-situ) are given in Table 4-3.
Table 4-3: Water quality results
Units
Coordinates
Temperature
E.conductivity
TDS
Salinity
DO
pH
Turbidity
TSS

UTM
o
C
mS/cm3
g/L
Sal
mg/l
NTU
mg/l
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Site 1

Site 2

Site 3

276800.72 E

277106.99 E

276832.88 E

471709.53 N

472036.99 N

471363.53 N

28.35
47.41
31.35
30.24
4.56
7.62
0.26
0

29.36
48.87
30.95
31.21
7.34
7.54
0.89
0

28.99
48.23
31.07
31.11
6.15
7.65
0.41
0
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4.4

Ecology

This section of the report describes condition of the biological environment; both the marine
and coastal components of relevant areas in detail.
4.4.1

Marine Environment

As far as the study area near the harbor is concerned, the live coral cover was notably lower
than a typical Maldivian reef. Live coral cover at the surveyed sites were found to be below
10% while dead coral covered in algae was found to be above 78% in all the 3 sites assessed
(Figure 4-5).

Figure 4-5: Benthic Substrate Composition of Surveyed Sites
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4.4.1.1

Site 01

Site 01 was located west of the existing breakwater on the reef crest. Overall, the benthic
substrate was dominated by algae covered dead corals (up to 90% of benthos). Live coral
cover at this site was found to be 10%. Live coral colonies found at this site were mostly
Acropora spp. Porites spp. and Stylopora spp.
The fish community was dominated by Monotaxis grandoculis and Chromis atripectoralis.
Apart from this, some Acanthurus leucosternon and Thalassoma Hardwicke were also
observed on the video transect. A total of 11 different species of fish were recorded from this
site.
Table 4-4: Fish Count; Site 01
Common Name

Scientific Name

Abundance

Six-barred Wrasse

Thalassoma hardwicke

7

Bigeye Bream

Monotaxis grandoculis

13

Powder-blue Surgeonfish

Acanthurus leucosternon

11

Sergeant Major

Abudefduf vaigiensis

9

Indian triggerfish

Melichthys indicus

4

Reef Bannerfish

Heniochus acuminatus

4

Blotcheye Soldierfish

Myripristis murdjan

5

Longnose Butterflyfish

Forcipiger longirostris

1

Blackspot Snapper

Lutjanus fulviflamma

5

Regal Angelfish

Pygoplites diacanthus

3

Blackaxil Chromis

Chromis atripectoralis

13
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4.4.1.2

Site 02

Site 02 is located on the northern side of the island; northeast of harbour. Similar to Site 01,
dead corals with algae made up 78% of the total transect which dominated the site while live
corals only made up 9.3% of the total transect. Unlike Site 01, majority of the live coral
colonies belong to Acropora spp. and few Favites spp. were also observed at this site.
Fish species were dominated by Acanthurus nigiricauda (Eye-stripe Surgeonfish); making up
75% of total fish population, followed by Acanthurus leucosternon (powder-blue
Surgeonfish). As such, Acanthrids were the most abundant at this site while few Labrids and
Pomacentrids were also observed at this site.
Table 4-5: Fish Count, Site 02
Common Name

Scientific Name

Abundance

Eye-stripe Surgeonfish

Acanthurus nigiricauda

30+

Powder-blue Surgeonfish

Acanthurus leucosternon

7

Black Gregory

Stegastes nigricans

6

Dusky Wrasse

Halichoeres marginatus

4

Blackaxil Chromis

Chromis atripectoralis

6

Twospot Damselfish

Chryspitera biocellata

2

Six-barred Wrasse

Thalassoma hardwicke

1
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4.4.1.3

Site 03

Site 03 is located south of the harbour. Live coral cover at this site was recorded to be the
lowest compared to the other two sites at 8.13%. Algae covered dead coral and rubble made
86% and 5% of the benthos was made up of sand. The only coral colonies found at this site
were Favites spp. and Stylophora spp.
As far as the fish community at this site is considered, a large aggregation of Odonus niger
was sighted at this location at the time of the survey, followed by a group of Acanthurus
leucosternon. Individuals of these two species made up 70% of the total fish population at the
time of survey. In addition, few species of Chlorurus sordidus and Hemigymnus fasciatus
were also observed.
Table 4-6: Fish Count, Site 03
Common Name

Scientific Name

Abundance

Red-toothted Triggerfish

Odonus niger

24

Bullethead Parrotfish

Chlorurus sordidus

5

Powder-blue Surgeonfish

Acanthurus leucosternon

10

Barred Thicklip Wrasse

Hemigymnus fasciatus

5

Roundhead Parrotfish

Chlorurus strongylocephalus

8

Regal Angelfish

Pygoplites diacanthus

1
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4.5

Social Environment

This section looks at the current social environment of the island such as population and
employment.
4.5.1

Demography

As per census 2014 data, the total population of Rasdhoo is 1067; of which 578 are males
while 489 are females. It should be noted; 124 individuals from this population are foreigners.
The island has a labor force participation rate of 61.15% while unemployment rate was
recorded as 2.78% in Census 2014.
4.5.2

Sea Vessels on the Island

As tourism and guest house industry is well developed on the island, numerous speed boats
use the harbor daily. Additionally, there are 4 fishing boats bigger than 105ft, 6 boats bigger
than 85ft and numerous boats smaller boats currently used by the community of Rasdhoo.
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5

Stakeholder Consultations

The key stakeholders of the project include the Atoll Council, Ministry of Environment and
Energy, Environmental Protection Agency, Ministry of Housing and Infrastructure, Proponent
Contractor and Project Engineers, Consultants and general public. The stakeholders that
participated in the Scoping Meeting have extensively discussed on the issues relating to the
project. Public opinions have been gathered during the field visit.

5.1

Island Council Consultation

A phone interview was held with the president of island council, Abdul Jaleel Moosa
(7773810) on 28th of August 2018. Majority of the council concerns were raised during the
scope meeting held at EPA, as such, the points discussed were mainly reiteration of the issues
mentioned during the meeting. The main points raised by the president are;
•

Due to lack of flushing within the harbor, the harbor becomes stagnant frequently.
Therefore, the council requests proponent to take that into account and design the new
breakwater to allow sufficient flushing

•

As the quay wall present is constructed using concrete, wave reflection is a huge
problem within the harbor.

•

The council also wishes proponent to communicate better regarding the design and
project details

•

The current design was shared with council and has been presented to the community
and they have no major issues with the design

•

Additionally, the council also wishes to point out that during construction of the
current harbor, the backfill material used for the quay wall were dredge material from
the mooring area; this includes a lot of large rocks and dead corals. This has caused a
lot of inconvenience to the harbor users. In some cases, these have caused minor
injuries and therefore, the council wishes the proponent to assist solve this during this
project.
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6
6.1

Environmental Impacts and Mitigation Measures
Introduction

Development projects involving construction of coastal structures and dredging in island
environments are believed to generate a series of environmental impacts, of which some can
be felt immediately on the surrounding environment while others can be felt continually and
can be far reaching. By far and large the most significant environmental impacts are those that
are felt on the immediate environment. Marine environment is directly affected from high
rates of sedimentation caused by dredging activities. Coral reefs environments are very
sensitive and highly susceptible to immediate changes in physical environment such as
changes in water quality.

Therefore, all the development activities must take into

consideration the understanding of the environment and changes as well as implications that it
will bring about to the environment and surrounding.
The following account describes potential environmental impacts that will be associated with
the proposed breakwater construction at Rasdhoo during construction and operation phases of
the project.

6.2

Methods and Limitations

The methods used to predict and evaluate the environmental impacts that may be associated
with the proposed breakwater construction may not be the most comprehensive methods as
they are quite simple prescriptive methods. The main shortcoming of these methods is that
only assumptions have been made to predict the impacts which may or may not be accurate.
Also, the degrees at which these impacts are either accurate or inaccurate as well as
uncertainties and natural variability are the key factors that affect the accuracy of these
methods. Nonetheless, the methods used are concise and provide a general overview as well
as the range of impacts that can affect the environment. Also, the EIA report has taken into
consideration similar studies undertaken in the Maldives as well as expert judgment in
identifying the main environmental impacts that may be associated with the proposed project.
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6.3

Impact Identification

Impacts on the environment from various activities of the proposed development have been
identified through:
•

A consultative process within the EIA team and the Proponent

•

Purpose-built matrices

•

Existing literature and reports on similar developments in the Maldives

•

Baseline environmental conditions described in Chapter 4.

•

Consultant’s experience of projects of similar nature and similar settings

A purpose-built matrix has been used to evaluate the overall impacts of the proposed project.
The impacts of the project have been evaluated according to the following criteria:
1. Magnitude (or severity): the amount or scale of change that will result from the impact
2. Significance: importance of the impact. Reversibility is considered part of its
significance
3. Duration: the time over which the impact would be felt
4. Extent/spatial distribution: the spatial extent over which the impact would be felt
The scales associated with the above criteria are given in the table below.
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Table 6-1: Impact evaluation scale
Criteria
Magnitude
Change caused by impact

Significance/Reversibility
Impact implications /
Reversibility of impact's effects

Scale
-3
-2
-1
0
1
2
3
0
1
2

Duration
Duration / Frequency of Impact

Extent/Spatial Distribution
Distribution of impact

3
0
1
2
3
0
1
2
3

Attribute
Major adverse
Moderate adverse
Minor adverse
Negligible
Minor positive
Moderate positive
Major positive
Insignificant
Limited implications / easily reversible
Broad implications / reversible with costly
intervention
Nationwide or global implications / irreversible
Immediate
Short term/construction period only
Medium term (five years of operation)
Longterm/continuous
None/within 1m from point of discharge/no affected
party
Immediate vicinity/household
level/developer/consumer
Specific areas within the island/atoll/specific parties
Entire island/atoll/nation/all stakeholders

Based on the above scale, an impact matrix was developed for the proposed development to
determine the overall impact of the proposed project. This matrix is given in Table 6-2.
An impact potential index was then developed from Table 6-2. The impact potential index
table represents a product of the magnitude (M), significance (S), duration (D) and
extent/spatial distribution (E) given in the above table. The sum of all key component specific
indexes for one activity (i.e. sum by rows) provides the Activity Potential Impact Index (API)
and the sum of all activity specific indexes for one key component (i.e. sum by column)
provides the Component Potential Vulnerability Index (CPVI) which gives an indication of
the vulnerability of each key component to activity related impacts. Table 6-3 represent the
impact potential indices for the proposed project.

6.4

Overall Impacts of the Proposed Project

The overall impact of the proposed project is slightly positive due to the strong socioeconomic potential of the proposed project. However, there are some minor negative impacts
on some of the environmental components. The direct and project specific negative impacts of
the proposed project are due to sedimentation and sediment re-suspension in the water column
as a result of machinery and material movement on the marine environment, and impact on
lagoon and marine biodiversity. Additionally, habitat alteration due to the proposed
construction is also considered a negative environmental impact.
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The creation of employment opportunities (indirect) and related economic opportunities
(indirect), the value of property associated with the development are considered as positive
socio-economic impacts of the project. One of the main direct socio-economic impacts of the
project would be safer access to the island and safer mooring area for the boats; this would
indirectly increase economic potential of the island.
Table 6-2: Impact matrix for the proposed project

Costs to consumer/tax payer

Property Value

Employment

Health and Safety

Services and Infrastructure

Air/Noise/land or seascape

Hydrodynamics

Lagoon/seawater

PROJECT ACTIVITIES

Reefs incl. live bait

KEY COMPONENTS
Environment
S ocio-Economic

Construction
Temporary facilities, machinery and workforce
Construction of Breakwater
Filling Old Access channel

0
-2
1
-1
1

1
1
1
1

-1
1
-3
1
-2
1

0
1
1
1
1
1

0

-1 0

0

-1
1
-1
1

0
2
0
2

-1
1
-1
1
-1
1

1
1
2
1
1
1

-1
1
-1
1
1
1

1
1
1
1
1
1

-1
1
-1
1
-1
1

1
1
0
1
1
1

1
1
1
1
1
1

2
3
2
3
2
3

-1
1
-1
1
-1
1

1
2
1
2
1
2

-1 0

2

2

2

2

3

3

2

3

2

2

3

1

2

0

3

2

3

2

-1
1
-1
1
-1
1

1
2
2
2
1
2

2

1

2

3

2

3

3

1

2

2

3

1

2

3

1

1

3

1

3

1

Operation
Use of Harbour with new breakwater
Existence of new coastal structures

0

3
1

0

3

1

0

1
-1 2
3

1

KEY: M S M agnitude
D E Duration
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Table 6-3: Impact potential indices for the proposed project

KEY COMPONENTS
Environment

Hydrodynamics

Air/Noise/land or seascape

Services and Infrastructure

Health and Safety

Employment

Property Value

Costs to consumer/tax payer

0

0

-0 .0 1

-0 .0 1

-0 .0 1

0 .0 7

-0 .0 2

-0 .0 2

0

-0 .0 4

0

-0 .0 2

-0 .0 1

0

0 .0 7

-0 .0 2

-0 .0 5

-0 .0 9

-0 .0 1

-0 .0 2

0

-0 .0 1

0 .0 1

-0 .0 1

0 .0 7

-0 .0 2

-0 .0 2

-0 .0 1

0

0

0

0

0 .3

0 .3

0 .15

0 .4 4

0 .0 7

1.2 6

0

0

-0 .0 7

0

0 .4 4

0 .15

0

0 .2 2

0 .0 4

0 .78

-0 .0 3

-0 .0 6

-0 .0 7

-0 .0 4

0 .73

0 .4 3

0 .3 6

0 .6

0 .0 2

1.9 4

TOTAL API

Lagoon/seawater

0
-0 .0 2

Reefs incl. live bait

PROJECT ACTIVITIES
Construction
Temporary facilities, machinery and workforce
Construction of Breakwater
Filling Old Access channel
Operation
Use of Harbour with new breakwater
Existence of new coastal structures
TOTAL CPVI

S ocio-economic

API = Activity Potential Impact Index
CPVI = Component Potential Vulnerability Index

The table above indicates that the project has minor negative environmental impacts during
construction which are short-lived and moderate to major positive social impacts during the
operational phase. As such, the social and economic benefits of the project outweigh the
negative environmental impact, as a result of which the total potential impact index for the
project is moderately positive despite this project being small scale. The project may be
allowed to be carried out as proposed.

6.5
6.5.1

Project Specific Impacts – Construction Phase
Temporary facilities, machinery and workforce

Based on the experience of several projects of this nature that has been undertaken in the
region and elsewhere in the Maldives, this project is not expected to have adverse negative
impacts of noise or pollution.
During the construction phase, there will be few temporary facilities used by contractor’s
workforce though existing infrastructure such as accommodation will also be used.
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The use of diesel as well as petrol in vehicular engines and operation of machines such as the
excavators cause emissions of carbon dioxide, sulphur dioxide and nitrogen oxides with fine
particulate matter. For the proposed project, carbon emissions are considered to be negligible.
However, carbon dioxide being the primary greenhouse gas and the main contributor to global
warming, likely future carbon emissions would be a cause for concern, as the impact
cumulatively adds to the global burden of carbon emissions.
The project will have noise levels of less importance but it may be of concern to the closest
few households. It is not expected to interfere with their daily livelihood too much
nevertheless. The construction period is expected to last few weeks at most; hence temporal
and spatial extent of the impact is limited. However, in order to reduce any possible
disturbance to the local community, the construction work will be carried out during day time
only.
There is an unlikely risk of pollution given that the hazards are well controlled. Usually, in
projects involving heavy machinery, fueling of excavators and other machinery is undertaken
manually and it carries the risk of spills. Such spills are a cause for concern in the case of
using excavators and dredgers in the marine environmental as fueling occurs on the water.
However, small spills can be avoided from being disposed to sea using appropriate caution
and care. Also, this impact is considered to be minor negative given the small scale of the
project. Yet, all precautions shall be taken during fuelling of machinery to avoid spills.
Finally, some general impacts relating to such projects have to be identified. These involve
the mobilisation of the excavator and barge as well as construction phase impacts. They are:
1. Accidental spillage of fuel, as discussed above
2. Accidental grounding of large vessels such as barges or landing craft.
3. Breakage of fragile corals while unloading of barge and excavator to site.
4. Damage to reef due to workers’ negligence
To mitigate the above impacts, it is important to educate the staff, especially supervisory staff
regarding proper environmental controls and the need for environmental protection in every
little detail prior to mobilisation to site. The breakwater location shall be marked using buoys
to avoid damaging unnecessary areas. This shall also be done prior to mobilisation so work is
started as soon as machinery is mobilized.

Proponent: Ministry of Housing and Infrastructure
Consultant: Sandcays Pvt. Ltd.

P a g e | 59

EIA for the Proposed Construction of Breakwater at AA. Rasdhoo

The project would not affect social values, norms and beliefs due to the workforce
significantly as there are already a number of expatriates on the island. Besides, the
construction phase being short, any such impacts would be negligible.
6.5.1.1

Health and Safety

This project will not have any major health and safety issues due to its small scale. However,
in general, for dredging/harbour projects, key impacts predicted for the construction
workforce is related to health and safety issues. Often in such construction environments,
workers are prone to injuries. Also, if precautionary measures on health and safety are not
taken into consideration, the entire operation may be affected as a result of incidents and
injuries. Therefore, adequate safety measures are necessary.
6.5.2

Breakwater Construction

The proposed construction of breakwater at proposed location is expected to have two main
negative direct impacts; habitat loss and increased sedimentation around the working area.
6.5.2.1

Habitat Loss

Habitat loss is a direct result of removing and modifying benthic substrate of marine areas as
well of addition of man-made structures into otherwise pristine environment.
Habitat provides functional space for associated organism and constitutes a fundamental
concept in ecology, affecting community structure in a variety of organisms and
environments. In a broad sense, habitat is defined as an area of the physical environment more
or less distinct from others in a range of abiotic and biotic variables. Most organisms exhibit
non-random and predictable spatial distributions associated with the biotic and physical
structure of their habitat. These may include prospective availability of food and predator
shelter. Habitats can be classified and differentiated by a multitude of resolutions; ranging
from micrometers to kilometers. For the simplicity of this assessment the habitats in this
locale will be classified into traditional reef zones; fore reef, reef crest, flat and slope. Fore
reef, crest and slope zones are characterized by presence of large complex hard structures
such as live corals (due to multiple factors such as sunlight availability, salinity,
temperature…etc. at these locations being optimal for coral growth), coral skeleton and to
some extent, sand. These are believed to provide refuge and suitable breeding structures to a
variety of organisms. As a result, in terms of diversity and abundance of marine organisms;
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typically, fore reef, slope and crest have higher diversity and abundance while reef flat has the
lowest. As such, any alteration of these zones can be considered more significant than the
reef flat.
The proposed breakwater is located on the Back-Reef zone of the house reef where live coral
cover will be relatively low. Additionally, the marine surveys carried out during this
assessment shows very low live coral cover even on the reef crest and fore reef zone.
However, a fair amount of fish was observed at this site. Therefore, this impact can be
considered minor negative.
6.5.2.2

Sediment Re-Suspension in Water Column

Seabed disturbances through extraction, rejection and disposal of sediments can result in
increased suspended solids in the water column; creating sediment plumes. Sediment plumes
have the ability to extend impact of excavation and dredging over large areas that would
otherwise remain unaffected physically. Research in this field has shown the effects are short
lived generally, lasting a maximum of four to five tidal cycles and are confined to mainly to
an area of a few hundred meters from the point of discharge. Increased sediment in water
column (high levels of turbidity) has numerous impacts on marine organisms. The most
significant of which is arguably reduced light penetration to benthic substrate and smothering
of benthic sessile organisms; most notably live corals. Additionally, abrasions to live corals
are also a significant negative impact of increased sedimentation in the water column.
Resulting in potential mortality of live corals in the area.
High levels of sedimentation also impact fish feeding ability; piscivorous fish that feed on
large prey, detected visually over longer distances are affected to a greater extent than
planktivorous fish that detect prey visually over short distances. Additionally, high suspended
sediments can also cause gill damage in fish. Furthermore, increases in suspended sediment
concentrations cause abrasion, decreased respiration rates due to clogging of filtration
mechanism and feeding efficiency of filter feeders (food to sediment ratio decrease).

Change in sediment structure as a result of dredging has been reported frequently in the
literature; a fining of the sediment is most common, especially where screening is carried out.
Extent of change, and ability to recover, varies substantially, and depends on area, and type of
sediment deposited. In general, regularly disturbed habitats characterized by fine sands and
fast-growing opportunistic species are affected less, and recover quicker, than stable habitats
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monopolized by coarse gravels and slow-growing sessile fauna and flora. Coarse sediment
habitats are also likely to see a greater change in species composition over the long term, as
the new finer sediment suits a different range of species than those that occupied the coarser
sediments, although it should be noted that sediment composition is not the only driver in
determining benthic community composition; other factors have impacts.
In addition to changing community structure, sediment deposition can smother or bury marine
organisms associated with the seabed. Non-mobile organisms and early life stages that are
unable to move out of the path of dredgers/excavators are most at risk. Impacts are highly
species-specific and depend on a species' ability to either tolerate or escape burial, both of
which vary with sediment characteristics and temperature. Some can survive prolonged
periods buried in the sediments (e.g. Ross worm), while others suffer high mortality if buried,
but are able to emerge from relatively deep sediments [e.g. green sea urchin (Psammechinus
miliaris)].
Smothering of eggs can cause mass mortality, delayed, or added sediment could reduce the
number of settlement locations available to larvae, which increases level of competition.
As proposed project has minor excavation/sand filling in addition to low levels of live coral
cover near the project area, this impact can be classified as minor negative for this project.
6.5.2.3

Mitigation Measures

The following are recommended mitigation measures to reduce impacts associated with
breakwater construction;
•

In order to reduce effects of sedimentation, consideration has been given to
undertake the excavation operation as well as construction of breakwater in the
shortest possible time, thus sedimentation will be seen only for a short period of
time.

•

The construction will be undertaken mostly at low tide and on calm days, to ensure
that the sedimentation does not reach far distances as well as for easy operation of
machinery. It is believed that during low tides and calm days, transport of
sedimentation cannot reach far distances, hence its effects on the environment can
be minimized

•

Restrict machinery and vehicle operation areas to reduce habitat alteration.
Especially near the house reef.
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6.6
6.6.1

Project Specific Impacts – Operational Phase
Changes in hydrodynamics

Significant changes to hydrodynamics around the island are not expected to occur due to the
proposed project. However, it should be noted, according to island council, there is noticeable
sand accretion on the northern tip of the island; where the proposed breakwater (phase 3) will
be constructed. The proposed breakwater is likely to re-direct currents and sediment away
from the island at this location resulting in a net loss of sand from the island over long term.
To mitigate this, the consultant recommends studying nearshore sediment movement over at
least one-year period and revise the design of the breakwater at this location (Phase 3 section
only) or construction of additional coastal protection structures such as groynes if necessary.
6.6.2

Stagnation of Harbor

As has been highlighted during stakeholder consultation, even at present the harbor
experiences frequent stagnation and resulting algae growth due to lack of sufficient flushing.
The proposed breakwaters will increase this effect if not addressed properly.
To mitigate this impact, it is recommended to either reduce height of breakwater at small
sections to allow wave wash over the breakwater during high-tide or in cooperate culverts into
the breakwater.

6.7

Uncertainties in Impact Prediction

Environmental impact assessment 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 socio-economic conditions in a particular place. The level of
uncertainty, in the case of the proposed development, may be expected to be low due to the
experience of similar projects in similar settings in the Maldives. Harbour projects are
common in Maldives and some have shown to have major negative impacts while others have
low impact. Also, the know-how to minimize the impacts exists in most of the contractors.
Nevertheless, it is important to consider that there are elements that are different from other
projects and that there will be uncertainties and to undertake voluntary monitoring as
described in the monitoring programme given in this EIA report.
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Table 6-4: Summary of Major Negative Impacts and Mitigation Measures
Project
Activity

Impact
Characteristics

Impact

Mitigation Measures

Construction Phase
Rigorous supervision
Temp. facilities,
machinery and
workforce

Noise and Air
Pollution

Regular maintenance of
Minor/Direct/Cumulative vehicles and machinery
Timing work correctly
Proper set-out prior to work

Habitat Loss

Minor/Direct/Cumulative Restricting vehicle movement
in marine environment

Construction of
Breakwater

Rigorous supervision

Sedimentation

Minor/Direct/Noncumulative

Stagnation
harbor basin

Major/In-Direct/Noncumulative

Finish work within shortest
time possible
Work done mostly during low
tide

Operational Phase
Enclosing the
harbor area
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7

Project Alternatives

7.1

Introduction

This section looks at alternative ways of undertaking the proposed project. There are two
basic options: (1) leave the problem as it is (no project option), or (2) take measures to resolve
the problem (undertake the project options). If the project were to continue, it would be
necessary to take economic, ecological and social aspects of the project into consideration and
ensure that these concerns exist within a delicate balance. Neither the economic benefits nor
the social and ecological concerns can be avoided. Therefore, it is important to consider all
options and ensure that the best available option(s) is/are chosen to solve the issues/problems.
Not all the impacts of a project can be completely prevented, however, with the use of
appropriate technology and management measures; the magnitude of most of these impacts
can be either reduced or minimized. Nevertheless, the effectiveness of these technology and
mitigation measures highly depends on the environmental condition and procedures in which
they are applied in the field. On the other hand, there are complex and sophisticated
procedures of minimizing environmental impacts by means of alternative methods to some of
the activities. Often, alternative means are not economically competent with the extent of the
project itself. However, to some of the activities where predicted impacts and its magnitudes
on the environment are very adverse, alternate means must be applied considering long-term
benefits from use of alternatives, as short-term environmental restorations can become very
costly.
Due to the nature of the proposed project, there aren’t that many alternative options; No
project option and alternative materials were assessed under this section of the project. The
following section describes and evaluates these options in detail.
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7.2

No project option

It should be noted that the “no project” option cannot be excluded without proper evaluation.
In this report this alternative was considered as the baseline against which to evaluate the
other options. The no project option takes the following arguments into consideration:
•

The existing harbor is sufficient for use by Rasdhoo community

•

The project cost will be better utilized for other purposes

As has been described in the “Need and Justification” section of the report, the purpose of
proposed breakwater is to provide the community of Rasdhoo with safe access and safety to
sea vessels using the mooring area throughout the year. In this regard, the existing coastal
structures do not provide enough protection from waves and currents for a period of time
every year. However, this is not expected to be more than 2 weeks continuously. Therefore,
the question which needs to be answered is; would the benefits from the proposed project
outweigh environmental and financial cost. The significance of losing access to the island
entirely; be it for a single day may have dire consequences. For instance, the existing health
facilities on Rasdhoo require transporting some patients to Male’ for treatment; if, at times
like these, they cannot use the harbour, in worst case scenarios could lead to a death. Safe
access to an island all year round is vital for an island community with limited resources.
The no-project option also needs to be discussed in light of the proposed project. It is believed
that a number of environmental impacts will be generated from the proposed breakwater
construction project. Although there will be no impacts on the environment if the proposed
development does not go ahead, this will eliminate an important development that has direct
linkages with the development of the socio-economic conditions around the project area.
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7.3

Alternative Materials

There are a number of different artificial blocks used to construct breakwaters; Dolos, SHED
and Tetrapod… etc. Armor units can be classified as compact, interlocking or hollow
according to their shape and means of obtaining stability. Compact armour units which
include rock and riprap use their weight, and to a lesser extent friction, to resist wave action.
In comparison, interlocking armour units, such as the Dolos (Figure 7-1) rely principally on
interlocking with adjacent units. A more porous armour layer is created enabling a higher
proportion of wave energy to be dissipated within the voids between armour units. This
however tends to force the armour units apart. The breakage of several adjacent interlocking
units can lead to failure of the whole armour layer.

Figure 7-1: Dolos armor unit
Hollow armour units such as the SHED (Shephard Hill Energy Dissipator) (Figure 7-2) or
tetrapod units such as Accropode are placed in a regular pattern forming a single layer. The
internal void ensures that satisfactory space is always available for energy dissipation, unlike
compact and interlocking armour units where porosity is dependent on their relative positions.
Like interlocking units, hollow units are susceptible to differential settlement of the
underlayer.
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Figure 7-2: SHED armor units
Compared to proposed use of rock boulders for breakwater construction, these pre-cast blocks
are expected to be more expensive and are relatively harder to construct. Hence rock-boulders
are considered more suitable for this project.

7.1

Alternative Design

An alternative design to the proposed rubble mound breakwater would be vertical wall type
breakwater (Figure 7-3). A vertical wall breakwater is usually constructed by placing two
columns of concrete filled jute bags on a rubble core and pouring concrete between two
columns.

Figure 7-3: Cross section of a typical vertical wall breakwater
Compared to the proposed rubble-mound rock boulder breakwater, a vertical wall breakwater
has significant disadvantages. Table 7-1 summarizes the advantages and disadvantages of the
two designs.
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Table 7-1: Advantages and disadvantages of rubble mound and vertical wall
Breakwater
Type

Rubble
Mound
(Proposed)

Vertical

Advantages

Disadvantages

Suitable for irregular bottom and
weak soil
low toe scour

required material increases rapidly with
increased water depth

Progressive damage

large base cuts into basin area

simpler construction and
maintenance
Higher potential for energy
dissipation and small wave
reflection
Small wave reflection

high maintenance cost

Less material

Requires firm soil

Control water depth clearly defined

High construction requirements
Repairing is difficult

As such, the proposed rubble mound breakwater is more preferable for this project.

7.2

Alternative fill material

The area near the quay wall of the current harbor has a large amount of small rock (on land)
making the area inconvenient for the users. As discussed previously, a small amount of fill
material will be required to fill the existing old channel and is proposed to be obtained from
within the harbor. An alternative to this option would be using material from the backfill area
of the existing quaywall. The material obtained from within the harbor basin will be mostly
fine sand. Therefore, the proponent could use a small excavator to remove top layer (about
2feet deep, land area) near the quaywall and use it for filling up the old channel and use fine
sand obtained from the harbor basin to replace removed material near the quay wall. This will
meet the need raised by the island council. The only disadvantage of this alternative is
increased labor cost.

7.3

Preferred Alternative

Based on the discussed points above, the proposed design of the breakwater is the most
suitable for Rasdhoo harbor to achieve the main goals of this project. However, the alternative
fill material use discussed under 7.2 is the most preferred as it aligns most with public needs.
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8

Environmental Monitoring

8.1

Introduction

Environmental monitoring is essential to ensure that potential impacts are minimized and to
mitigate unanticipated impacts. The parameters that are most relevant for monitoring the
impacts that may arise from the proposed project are included in the monitoring plan. These
include water quality, shorelines, live coral cover and nektonic fauna.
Monitoring would ensure that the proposed activities are undertaken with caution and
appropriative care so as to protect and preserve the built environment of the areas in proximity
to the site or those areas and environmental aspects affected by the development.
The purpose of the monitoring is to provide information that will aid impact management, and
secondarily to achieve a better understanding of cause‐effect relationship and to improve
impact prediction and mitigation methods. This will help to minimize environmental impacts
of similar projects in future.
The monitoring plan shall target to measure:
•

live coral cover and nektonic fauna

•

shorelines and beach profile dynamics

•

water quality

•

impacts are accurate and mitigation measures taken are effective, and

•

the thresholds are kept within the baseline limits predicted.

Proponent: Ministry of Housing and Infrastructure
Consultant: Sandcays Pvt. Ltd.

P a g e | 70

EIA for the Proposed Construction of Breakwater at AA. Rasdhoo

8.2

Recommended Monitoring Programme

The proposed monitoring programme is targeted at monitoring the coastal and marine
environment of Rasdhoo with specific emphasis on the proposed project as given in Table
8-1. This programme starts from the onset of the project. In addition, if the project were to be
delayed by more than six months from the approval of the EIA report, it is proposed to
undertake further assessment of all baseline components covered in this EIA report. The
monitoring programme for this project is considered for about two years and the Proponent’s
commitment to undertake this monitoring programme forms part of this report.

8.3

Monitoring Report

A detailed environmental monitoring report is required to be compiled and submitted to the
Environment Protection Agency yearly based on the data collected for monitoring the
parameters included in the monitoring programme given in this report. In addition, a post
construction monitoring report will be prepared and will cover mainly the water quality
parameters given in the monitoring schedule. The following monitoring requirements covered
in the approved Terms of Reference will also be considered in the post construction report.
•

Environmentally sound site clearance

•

Environmentally sound removal of dredging and other equipment

The reports 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. The report will also include fuel and water consumption data and
greenhouse gas emission calculations.
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Table 8-1: Proposed annual monitoring schedule with costs
No.
1
2
3

Indicator/locations

Parameters to be monitored

Frequency and duration

Water quality: temperature, conductivity/salinity, DO,
Marine water quality (EIA baseline locations)
Every six months
pH, Turbidity, TSS
Live coral cover and fish survey - Photo quadrates/LIT
Marine life/biodiversity (3 baseline locations)
Every six months
and fish survey
Every three months for one
Currents/hydrodynamics
Drogue tracks
year

M1

M10

M12

Total

Rate (USD)

Total (USD)

3

6

50.00

300.00

3

3

6

80.00

480.00

12

30.00

360.00

5

50.00

250.00

6

120.00

720.00

1

400.00

400.00

1

700.00

700.00

3

Water quality during construction within 50m Water quality: total suspended solids (TSS) and
radius of dredging and material disposal area turbidity

Daily during construction

5

5

Shoreline dynamics

Every Six months for one
year

3

6

End of construction stage monitoring report

Construction phase only

1

7

Annual Monitoring Report

TOTAL

M7

3

4

High-tide line, Low-tide line and beach profiles

M4

3

3

3

3

1
730.00

90.00

480.00

90.00

700.00

3,210.00

Note:
M indicates Month
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9

Conclusions

In conclusion, it appears justified from a technical and environmental point of view, to carry
out the proposed project to construct a breakwater in AA. Rasdhoo. However, the proponent
has proposed to construct the breakwater in 3 phases. During the 1st phase of the project only
a small section of the breakwater (118m) will be constructed. This alone will not be sufficient
to address the current issue faced by harbour users. Therefore, the consultant recommends
completing construction of at least up to phase 2 as soon as possible to remedy the situation.
There are no major flaws in the design proposed by the proponent. However, it is highly
recommended to include measures to allow sufficient flushing within the harbour through the
breakwater to avoid stagnation within. These could include culverts or reduction of height in
small sections of breakwater to allow water movement across the structure.
The marine surveys carried out near the project location shows very low levels of live coral
cover but a healthy fish community.
Main negative impacts of the proposed project are predicted to be habitat alteration and
sedimentation during construction phase and potential stagnation of water within the harbour
after construction phase. Due to location and status of reef near the project area these
construction phase impacts were considered minor. Mitigation measures such as limiting
movement of machinery on the marine environment as much as possible and timing the
construction work are recommended nonetheless. Positive socio-economic impacts predicted
from the proposed project include year-round safe access to the island and its indirect impact
on the livelihood of the community.
As predicted negative environmental impacts from the project are considered minor and if the
project is undertaken it brings about a number of socio-economic benefits such as safer access
to the island and safer docking areas for boats. The consultants are of the opinion; the project
is best carried out as proposed with proposed mitigation measures employed. Additionally, it
is also vital to undertake environmental monitoring during and up to at least 2 years after
construction phase.
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Project management (include s€heduling and dLration of the project and life span of facilities;
communication of construction details, progress, target dates, constructio opemtion/closure of labour camps,
access to site. safett. equipment and material storage, fuel management and emergency plan in case ofspills)

.

Dredqinq/FiUinq:
. Location and size ofdredge areas (s) on a mapi
. JLstification for the selection ofthis location:
. Quantity ofdredee material
. Method and equipment used for dredging
. Justification for selecting the methods and equipmenll
. Duration ofdredging acrivity;
. Labour requtements and (local) labour availability;
. Housing oftempomry labour, and
. Emergency plan in cas€ ofspills (diesel, gease, oil)

- Assemble, evaluate and presmt the envirorunental baseline
timing
ofthe project (e.g. monsoon season). tdentify baseline datr gaps
study/data regarding the study area and
level
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studies
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monitoring. The report should outline detailed methodology of data collection utilizrd.
All data must be collected as per the reouirenents of the EPA Data Collection Guideline (pubiished on
www.epa.sov.mv). The repon should outline detailed methodoloqv of data collection utilized.
The baseline data tfill be collected before construction and from al leasl one benchmark. All survey lo€arions
shall be referenced with Geogaphi€ Pos;tioning System (GPS) including water sampling points, reef lranse€ts,
vegetation tmnsects and manta tows sites for posterior data comparison. Infonnation should be divided into the
categories sho\rn below:
Climate

.
.

Temperature, rainfall, win4 waves, evaporation rates (including extreme conditions)
Risk ofhurricanes and storm surges;

Geoloqv and qeomomholoqv
Offshor€/coastal geolog/ and geomorphology (us€ maps);
Batbrnetry/spot depths (bottom morphology) (use maps);
(Seasonal) pattems ofcoastal erosion ard accretion and
Characteristics of seabed sediments to assess direct habitat destruction and turbid;ty ;mpacls during
Construction:
Shoreline and vegetation line around the island
Hvdroeraphv/hvdrodvnamics (use maps)
Tidal mnges and tidal cuI1mts;
Wave climate and wave induced currents:
Wind induced (seasonal) currents;
Sea water qualiry measuing these parameters: temperature, pH, DO, saliniry, turbidity, TSS

.
.
.
.
.
.
.
.
.
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Ecoloqv

.

Identiry marine protecred areas (MPAS) and sensitive sites such as breeding or nursery grounds for
protected or endangered species (e.g. coral ree6, spawning fish siles, nurseries for crustaceans or specific sites for
marine mammals, sharts and turtles). lnclude desc.iption ofconmercial species, species with pot€ntial to b€come
Socio-€conomic environment
Demogaphy: total fropulation and general demogmphic data

.

Hazard }ulnerabilitv:

.

Vulne.ability ofarea to flooding and storm sulge.

T3sk 3. Legislctivc ,nd regulrtory cotrsidcrrriotrs

-

Identiry the pertinent teSislation, regularions a.d

standards, and environmental policies that are relevant and applicable to the proposed project, and identi$, the

appropriate authority jurisdictions that will specifically apply to the projecr. Inctude p€rmits tud approvals in
the EIA docurnent. Legal requirements:
Approval fiom the Ministry of Housing a.nd Inliastructure;
Dredging permit from EPA

.
.

T.sk 4. Pot ntid inprcts (eovirotrm.rtrl .nd so.io-{ulturrt) of proposcd proj.ct, iocl. rll strg€s The
EIA repon should idendry all the impacts, dir€cr and indire.t, during and aier construction, and evaluare the
magnitude and significance of each. Panicular attenrion shall be given to impacts associated with the
following:

.
.
.
.
.
.
.

Imoacts on the natural environment
Changes in flow velocitieydire.lions, rcsulting in changes in erosior/sedimentation patrems, which may
impact shore zone configuratiorvcoastal morpholos/;

Loss of ma.rine bottom habitat, in the borrow area, resulling in (temporary) Ioss of bottom life, which
may impact fish stocks and species diversity and density ofcrabs, shellfish etc;
Sediment disp€mal in water column (turbidity at the dredging site (overflow), the reclamarion areas and
related to shore protection aclivities), possibly resulting in changes in visibility, smothering of coral re€fs
and benthic commLrnilies and affecting fish and shellfish etc.i
lmpacts ofnoise, vibration ar disturbance;
Impacts on ground water lable and quality as a result of reclamation arcas (laching of salrs in lhe
deposiled sediments and change in g:ound water quantity);
Impacts on unique or threatened habitals or species (coral reefs, sea turtles erc.), and
Impacts on landscape integrity/scenery.
Construction rclated hazards and risks
Pollution ofthe natual environment (e.9. oil spills, discharye of untreated wastewater and solid waste,
includ,ng constsuction waste);
Risk of ac€idents and pollution on workem and local population, and
lmpacts on social values, norms and b€lief due to presence of workers of dredginS company on local
popularion.
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The methods used to identiry the significance ofthe impacts shall be odlined. One or more oflhe following
methods must be utilized in determining impactsl checklisls. matrices, overlays, nelwork, expe( systems and
professionaljudgment. Justification must be provided to the selected methodologies The report should outline
the uncertainties in impact pediction and also outline all positive and negative/short and long_term impacls.
Identi{i impacts lhat arc cumulative and unavoidabl€.

T.sk 5. Alt.rnrtiv€s to proposcd pmjecr Describe altematives includ],],gthe "no action optior" should be
pres€nted. Deteinine the best pmctical environmental options. Altematives exanined for the proposed pro.iect

rhat v/ould achieve the sane objective including the "no action altemative'. This mav include ah€mative
coastal protection meastlres, alternalive desiSns, altemative materials; altemarive locations and ahemative
bonow sites. The report should bighlieht how the best lo€lion wa5 determined. All altematives must be
compared according to intemational standards and commonly accepted standrrds as much as possible. The
comparison should yield the preferr€d ahemative for implementatiofl.

Trsk 6. Mitigariotr and management ofn€grtiv€

inpscts

ldentiry possible measures lo Prevent or reduce

will include both mvironmental and smio'economic
paid
with particular attention
to sedimentation contol and tuture changes in coastal

significant negalive impacts to ac.eptable levels. These

miriSarion measures
processes. Mitigation measures to avoid or compensate habitat destruclion caused by proposed construclion
witl have to b€ considered, e-g. temporal sediment control structures. coral reconstruction and MPA
replacement areas. Measures for both construction and operation phase shall be identified. Cost the mitigation
measures, equipment and resouces required to implemenl lhose measures. The confirmation ofcommitment of
rhe developer to implement the proposed mitigation measures shall also be included. In cas€s where impacts
arc unavoidable arrangemenls lo compeosate for the environmenlal eflect shall be given.

T.sk 7. Dcv.lopm.nt of moniloring pl.n Jdenliry the critical issues requiring monitoring to ensure
compliance to mitigatio. mssures and present impact management and monitoring plan for coaslal
modification, beach morpholos/. sedimenl movement around the island- Ecological monitoring will be
submined to the EPA to evaluate the damages during construction, after project completion and every three
monlhs thereaftet up to one year and then on a yearly basis for five ye"rs after. The baseline study described
in task 2 of section 2 of this document is required for data comparison. Detail of the monitoring program
including the physical and biological pammeterc for monitoring cost commitment from responsible person lo
conduct monitoring in th€ form of a commitment letter. detailed repodng schedulinS, costs and methods of
undertakingthe nonitoring prograrn must be provided.

.
.
.
.
r
.

waterquality,espe€iallyturbidity;
Sedimentation rates on nearby coral reefs. benthic system and seagass beds;
Condition ofthe sensitive ecosystems and marine resourcesl
Re-colonization ofthe benthic organisms in the borrow areas;
Enrironmentally sound siteclerance:
Environmentally sound removal ofdredging and olher equipment including construction malerials

public/Nco prrticipotior) - ldentiry
T.3k E. SLk holder coosoltrtioo, Inter-Agocy coo.ditr.thr i
apFopriate mechanisms for providing information on the developmenl p,roposal and ils progress to all
srakeholders. The EIA repot should include a list of people/groups consulte4 their €ontacl delails and
summary ofthe major outcomes. The follorrying panies should be consulted

l.

2.

Aa. R.dhoo Council
Aa. Atoll Council
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EEgEElEgq- The environmental impacl assessment repon, to b€ presented in print ard digilal formst, \rill be
concise and focus on significant environmental issues. It will contain the fudings, conclusiom and
recommended actions supported by summariB of the data collecied and citations f or any referEnccs used in
interpreting thos€ data. The envtonmeotal ass€ssment report will be organized according to, but not necessarily
limned by, the outline given in the Environmental Impact Assessment Regulalions 2012 and relevant
amendments.

Timefr.me for submittiop the EIA report The developer must submit the completed EIA repon within 6
monlhs from the dare oflhis Term ofReferenc€
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Subject:

EIA Report: AA. Rasdhoo Breakwater Construction

From:

"fizah@sandcays.com" <fizah@sandcays.com>

Sent:

9/8/2018 9:21:11 PM

To:

"secretariat@alifalif.gov.mv" <secretariat@alifalif.gov.mv>;

Attachments:

EIA for AA Rasdhoo Breakwater.pdf

Dear Secretariat,
Please find final draft report of the Environmental Impact Assessment ﴾EIA﴿ conducted
on the proposed construction of breakwater at AA. Rasdhoo attached to this mail for
your reference.
Sincerely,
Hussain Fizah
EIA Consultant

Sandcays Pvt. Ltd.
H. Alihuras
Lonuziyaaraih Magu
Male' City
Maldives
Tel: 3307675
Mobile: 9154902

1/1

f!J!'-'(J.

,;_~ -~
Ministry of Housing and Infrastructure

·*~

/

0/

0

D

~ D D

...-;.r-.-...-~r-J.-.'/-'"'-::

D DC.

D

:I/

OX

t..r'A J,/"'r-JA/ /A
....

0 D
J'~r--J,/"',7

#

<.0~

Male', Republic of Maldives .

,.,.

C.

·eA~-::..1'~

L~

'?.?

Economic Prosperity - Social Harmony

No: 138-PIS11203/2018kS'3

Mr. Ibrahim Naeem
Director General
Environmental Protection Agency,
Ministry of Environment and Energy,
Green Building, Male',
Maldives.

RE: PROPONENT DECLARATION AND COMMITMENT FOR EIA FOR AA.
RASDHOO BREAKWATER CONSTRUCTION

Dear Sir,
As the proponent of the proposed project we guarantee that we have read the report and to the best
of our knowledge, all information relevant to this project in terms of project description, project
construction works and operational aspects provided here are accurate and complete.
As the Proponent of the project; we assure you our commitment to undertake the proposed
mitigation measures and monitoring programme given in the report.
Thanking you
Sincerely,

Director General

Page 1 ofl
Ameenee Magu, Maafannu, Male', 20392, Republic of Maldives.
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