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INTRODUCTION
The initial EIA report for commencement of Agricultural development work in Aligau has

been approved in 2016. The initial EIA covered the proposed support facilities including power,
water, sewerage, jetty, staff and visitor accommodation and storage facilities to be developed in
the island. It also included vegetation clearance from an area of 0.4Ha towards the middle of the
island, where there are mainly coconut palms and the construction of a 30m long arrival jetty.
These facilities have already been developed in the island together with some chili plants in an
area of 188sqm. However, the proposed vegetation clearance has not been carried out yet.
The island of Aligau undergoes severe erosion on southern side of the island. Furthermore,
the island is surrounded by a shallow lagoon which restricts access to the island by large vessels
at all tides. Hence, Crystalline.mv has proposed to carry out the following additional activities in
the island.


Island access channel (from inner lagoon to the island) – A 563m long and 30m wide
channel has been proposed to alleviate the issue of access to the island. Together with the
channel, a 60m by 30m maneuvering area will also be dredged. It will be dredged to about
- 3.0m at MSL. It is estimated that around 24,343.0cbm of sand will be dredged from the
channel and 4,500cbm from the maneuvering area. The maneuvering area will be protected
by a 158m long geo-bag breakwater.



Outer Channel dredging – Access is needed to the deep lagoon from the atoll. About 130m
long and 30m wide channel is proposed for the outer channel. Around 3,842.0cbm is
expected from this area which will be disposed to eastern side of the channel, about 50m
away from the channel.



Beach replenishment – Southern side beach of the island has been undergoing erosion,
especially the south western side. Hence, beach at this side will be replenished with the
dredged material. The narrow part in the south western side of the island will be reclaimed

towards the south. Beach replenishment and reclamation is expected to require about
20,020.0cbm of sand.


Shore protection – The replenished area will be protected by installing offshore breakwater
segments, geo-bag revetment and groyne. Geotextile tubes and bags filled with sand will
be placed as the protection measure. The remaining sand (after reclamation and beach
replenishment) will be used for filling Geo-bags and tubes. The length of the proposed
revetment is 523m, groyne is 120m and offshore breakwater is 500m.



Leveling the pits created during the vegetation clearance - Vegetation clearance has
already been discussed in the initial EIA. Hence, it is not within the scope of this EIA to
discuss vegetation clearance. However, since the island does not have sand to fill and level
the pits created during vegetation clearance, and vegetation clearance has not been
undertaken yet, they will be filled by using dredged material. It is estimated that around
300cbm sand will be needed to fill the pits.

Table 1:Total estimated dredge volume
Location

Dimension/km Area/m²

Lagoon channel

L = 130.0
W = 30.0

Island access
L = 563.3
channel
W = 30.0
Maneuvering area L = 60.0
W = 30.0
Total estimated dredge volume

3,900.0

Avg Depth/m Dredging
Depth/m
-1.0
-3.0

Estimated Volume/m³
4,500.0

16,899.0 -1.5

-3.0

24,323.0

1,800.0

-3.0

3,842.0

-2.2

32,665.0

Table 2: Estimated dredge material disposal methods and amounts
Description

Length/m

Area/m2

Average depth/m

Reclamation
height/m

Volume/m3

Main reclamation

-

8872.0

-0.8

+1.2

Beach replenishment

-

1,400.0

-0.4

+1.2

2,800.0

Geo-bag filling (Offshore
500.0
breakwater
Geo-bag filling (Revetment) 523.0

-

-

-

2,000.0

-

-

-

1,500.0

Geo-bag filling (Groyne)

120.0

-

-

-

800.0

Geo-bag filling
(Maneuvering area
breakwater)

158.0

-

-

-

1,700.0

1- 17,220.0

Note: 15% of the reclamation and beach replenishment volume is estimated to be lost for
compaction and as sedimentation runoff during the course of the project. Hence, the
calculated volume for both reclamation and beach replenishment is increased by an 15%.
Total amount of sand required for reclamation, beach replenishment and geo-bag
filling

2,583
420

Filling and leveling the pits
created during uprooting
trees
Sand disposal area (from
lagoon access channel)
Total sand disposal

-

28,523.0

300

-

-

300.0

1,202.6

-2.3

+1.0

3,842.0
32,665.0

Figure 1: Project Location
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MANPOWER
There will be two teams working in the project. They are the dredge team and land based

team. A total of about 16 workers on both land and dredge team will work in this project.
SR.NO
1
2
3
4
7
8
9

3

QUANTITY
1
1
2
2
1
1
8
16

MAJOR MACHINERY

SR.NO
1
2
3
6
8

4

DESCRIPTION
Site Manager
Site Supervisor
Sand pump operators and crew
Excavator Operator
Welder
Driver
Labourers
TOTAL

EQUIPMENT
Sand pump
Excavator 330
Dump Truck (10-15I)
Welding Genset 20 KVA
Diesal Tank 5,000L
TOTAL

NO.OF UNITS
1
2
1
1
1
6

PROJECT SCHEDULE
The whole project is expected to take about 12 months for completion. The project schedule

represents the components of the land reclamation and coastal protection project.
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NON-TECHNICAL SUMMARY
This is the first addendum to the Environment Impact Assessment (EIA) report to the
agricultural development project in Aligau, Lhaviyani Atoll. Aligau is an island leased to
Crystalline.mv Pvt. Ltd for developing agricultural activities. The project has been proposed and
financed by Crystalline. It is estimated that the total cost of the activities proposed under addendum
report will be MVR8,000.000.0
Following the EIA addendum application on September 6, 2020, an online scoping Meeting
was held on 27th September 2019 where main issues related to the proposed project were discussed.
This report aims to assess the issues highlighted in Terms of Reference (ToR) agreed between EPA
and proponent. Furthermore, it is to fulfil the requirement of the Environmental Protection and
Preservation Act of the Maldives (Law No. 4/93).
The initial EIA report completed for the development of the island was approved in 2016. The
initial EIA covered the proposed support facilities including power, water, sewerage, jetty, staff
and visitor accommodation and storage facilities to be developed in the island. It also included
vegetation clearance from an area of 0.4Ha towards the middle of the island, where there are mainly
coconut palms and the construction of a 30m long arrival jetty. These facilities have already been
developed in the island together with some chili plants in an area of 188sqm. However, the proposed
vegetation clearance has not been carried out.
The island of Aligau undergoes severe erosion on southern side of the island. Furthermore,
the island is surrounded by a shallow lagoon which restricts access to the island by large vessels at
all tides. Hence, Crystalline.mv has proposed to carry out the following additional activities in the
island.


Island access channel (from inner lagoon to the island) – A 563m long and 30m wide
channel has been proposed to alleviate the issue of access to the island. Together with the
channel, a 60m by 30m maneuvering area will also be dredged. It will be dredged to about
- 3.0m at MSL. It is estimated that around 28,843.0cbm of sand will be dredged from the
channel and maneuvering area. The maneuvering area will be protected by a 158m long
geo-bag breakwater.



Outer Channel dredging – Access is needed to the deep lagoon from the atoll. About 130m
long and 30m wide channel is proposed for the outer channel. Around 3,842.0cbm is
expected from this area which will be disposed to eastern side of the channel, about 50m
away from the channel.
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Beach replenishment – Southern side beach of the island has been undergoing erosion,
especially the south western side. Hence, beach at this side will be replenished with the
dredged material. The narrow part in the south western side of the island will be reclaimed
towards the south. Beach replenishment and reclamation is expected to require about
20,020.0cbm of sand.



Shore protection – The replenished area will be protected by installing offshore breakwater
segments, geo-bag revetment and groyne. Geotextile tubes and bags filled with sand will be
placed as the protection measure. The remaining sand (after reclamation and beach
replenishment) will be used for filling Geo-bags and tubes. The length of the proposed
revetment is 523m, groyne is 120m and offshore breakwater is 500m.



Leveling the pits created during the vegetation clearance - Vegetation clearance has
already been discussed in the initial EIA. Hence, it is not within the scope of this EIA to
discuss vegetation clearance. However, since the island does not have sand to fill and level
the pits created during vegetation clearance, and vegetation clearance has not been
undertaken yet, they will be filled by using dredged material. It is estimated that around
300cbm sand will be needed to fill the pits.
All the project components of the proposed project and their design comply with the laws

and regulations of Maldives, and relevant international conventions that Maldives is party to other
than dredging and reclamation regulation.
Environmental impacts of the proposed project were assessed. The main negative
environmental impact of the proposed project is identified to be the movement and settlement of
sediment on the island’s reef systems during dredging, reclamation and construction work, water
quality degradation due to turbidity, direct loss of marine habitat due to dredging and reclamation.
A site protected under the Maldives Grouper Fishery Management Plan is located within a close
proximity of the project area. As reclamation and coastal protection alters the coastline of the island,
it will bring changes to the hydrodynamic patterns within the island’s lagoon. Minor construction
stage impacts such as air pollution, noise pollution and vibration will be experienced in the project
area.
Effective impact mitigation measures are to be undertaken during the construction and
operational works. The construction work of the project should be completed within the shortest
possible time to mitigate the negative impacts due to construction. Vehicle movement should only
be restricted to the project area. To mitigate the sediment movement due to current, it is a
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recommended practice to stop activities that generate sedimentation during the peak times of the
flood and ebb current. Silt screen has to be placed at the locations identified in the report prior to
the beginning of reclamation and dredging activity. Additionally, construction machineries should
only operate within the project area. To minimize the damage to the surrounding, all construction
works should be started after a proper setting-out survey of the structures. On top of all, reclamation
should be carried out within an enclosed bund wall. Where possible, the uprooted plants should be
replanted within the island.
In order to ensure that the envisaged impacts are within the estimated limits, environment
monitoring program outlined in this report has to be followed. Undertaking environment
monitoring during construction and operational phase is of uttermost importance for ensuring that
the expected impacts are controlled within acceptable limitations. 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 5-year
monitoring.
Alternatives to the proposed project in terms of design, material, and location has been
discussed in the report including the ‘no-project’ option. Although ‘No-project’ option is not
favoured, alternatives to the design have been discussed. The design, materials, and the
methodology proposed for the current developments have been widely practiced in Maldivian
islands. They were proven to be effective, long lasting and less destructive to the environment if
undertaken with proper mitigation measures.
Stakeholder consultations were carried out with a large number of stakeholders of the project
as highlighted in the approved ToR. The major concerns highlighted in the stakeholder meetings
were the inevitable sedimentation and sea water quality degradation during the course of the project
which will probably affect the nearby Grouper Management site. Furthermore, the vegetation
clearance and its disposal is also identified as a concern.
It is evident that the island is undergoing severe erosion and it requires immediate coastal
protection. The island is surrounded by a shallow lagoon which limits the access by large vessels.
Since the island is leased for agricultural purpose, it would be difficult to operate the business if
large vessels cannot get access to the island for loading and unloading goods. Hence, the project is
justified based on the need.
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1 INTRODUCTION
1.1 Introduction
This is the first addendum to the Environmental Impact Assessment (EIA) report to the
proposed agricultural development project in Aligau, Lhaviyani Atoll. The EIA addendum report
is an evaluation of the potential environmental and socio-economic impacts that are expected to
be experienced due to the construction and operation of the proposed additional activities as part
of the ongoing agricultural development project. The likely beneficial and adverse environmental,
social and economic impacts, of the proposed project are discussed in the report, providing the
mitigation and monitoring measures.
This report is submitted by the proponent of the project to fulfill the requirements of
Environment Impact Assessment Regulation 2012, under the Environmental Protection and
Preservation Act of the Maldives (Law No. 4/93). Furthermore, the conditions highlighted in the
Terms of Reference (ToR) finalized by EPA on September 27, 2020, has been followed in
preparation of the report.
Foresight Surveyors Pvt Ltd has been engaged by the proponent to complete addendum to the
Environmental Impact Assessment. Four major activities included in the proposed project
activities are dredging, land reclamation, development of coastal protection structures and
vegetation clearance.
The report will look at the justifications for undertaking the proposed project components to
identify and determine the significance of the potential impacts of the proposed work. Alternatives
to components or activities of the proposed development, in terms of location, design and
environmental considerations would be suggested together with measures to mitigate any negative
impact on the environment. An Environmental monitoring programme is highly important in order
to demonstrate the long-term sustainability of the proposed project as well as to undertake
mitigation measures before any impact leads to long-term significant effects.

Long term

monitoring helps to understand uncertainties in impact analysis, improving future impact
predictions and project implementation. Therefore, a monitoring and management plan would be
suggested.
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Main findings of the report are based on qualitative and quantitative assessments undertaken
during a site visits in September 2020. Relevant data was collected from available sources, such
as long-term data on meteorology and climate from local and global databases. Additionally, data
published in the similar projects taken place across Maldives are referred and used.

1.2 Structure of the Report
The report is structured in such a way that it meets the requirements of the EIA regulation
2012 and the amendments followed. The components of the report are represented under 13
distinctive sections.
1.2.1 Non-technical summary
The report begins with the non-technical summary which highlights the main findings of the
surveys and studies undertaken for the preparation of this document. A translation of the nontechnical summary is included in local Dhivehi language.
1.2.2 Introduction
Followed by the non-technical summary is the introduction. Explained under the introduction
is the background to the proposed project, the structure followed in the report, scope and extent of
the report.
1.2.3 Project Setting
There are number of laws, regulations and international treaties and conventions to be met
and followed in undertaking the proposed project. Those legal requirements, emphasizing the
relevant regulations are presented under ‘project Setting’.
1.2.4 Project Description
Under ‘Project Description’, the proposed developments and work methodologies are
explained in detail. It will include the information on project proponent, location and major project
inputs and outputs. The section will also include the project management components including,
schedule, manpower, machinery list and other safety measures to be taken during the project. More
importantly, the section will look at the justifications for undertaking the proposed project.
1.2.5 Project Alternatives
There are number of different ways to undertake a project in terms of methods, materials and
design. Different methods, materials and designs will have their pros and cons over the others.
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Under ‘project Alternatives’ alternatives to the proposed components or activities in terms of
location, design, environmental and economic considerations would be suggested.
1.2.6 Methods
Number of data collection and analysis methods are used for data collection and site survey
prior to report compilation. The scientific methodologies used to study the project area is explained
in this section.
1.2.7 Existing Environment
Physical, biological and social environment of the proposed project area will be explained
under this section. It will include the information on local climate and potential natural hazard and
disaster possibilities.
1.2.8 Environmental Impacts
The envisaged positive and negative environmental impacts with their nature and extent of
the proposed development activities will be discussed under this section. Impact identification
methods, impacts duration and severity are explained under the section.
1.2.9 Stakeholder Consultations
Stakeholder consultation regarding the project will be undertaken as outlined in the approved
ToR. Meetings attended and the main points raised in those meeting by the stakeholders will be
highlighted in the report.
1.2.10 Environment Monitoring
A mitigation plan and monitoring program, together with an estimated program cost, for the
construction and operational phase of the project would be included. Monitoring would ensure that
the proposed activities are undertaken with caution and appropriative care to protect and preserve
the built environment of the areas in proximity to the site or those areas and environmental aspects
affected by the development.
1.2.11 Impact Mitigation measures
Once the envisaged adverse environmental impacts of the project are identified, it is important
to highlight the measure to be taken for mitigating these impacts. Under this section, viable impact
mitigation measures are explained.
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1.2.12 Recommendation
There are beneficial arrangements that has to be made or actions that has to be taken during
the project for fulfilling regulatory requirements and for the betterment of the all stakeholders.
Such issues are highlighted in the section with recommended actions.
1.2.13 Conclusion
Main findings of the report will be concluded here together with recommendations to be
followed during construction and operation.
The findings of this report are based on the initial EIA report made to commence the
agricultural work in the island and, EIA reports of similar projects, qualitative and quantitative
assessments undertaken during field surveys undertaken in September 2020, as well as
professional judgment. The impact assessment methodology has been restricted to collected field
data, 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.

1.3 Scope of the report
The main scope of this report as per the approved ToR is to broadly assess, identify, predict
and document potential environmental impacts due to the proposed dredging, reclamation,
development of coastal protection structures and vegetation clearance in the island. Social and
economic aspects of the project are also discussed. Importance is given to document the 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 surveyed area and foresees the ways in which potential environmental impacts will be
managed, mitigated and reduced.
The key aims of the report are:


Describe in detail the proposed project with detailed explanations of the specific project
components and their construction methodologies;



Identify the need and justification for the proposed development;



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


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



Evaluate the significance and magnitude of impacts that will be generated; and identify
and predict ways in which these environmental impacts will be prevented or mitigated
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 collected from field assessments and site visits;



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.

1.4 Tasks already undertaken
No physical task of the proposed development has been undertaken yet.

1.5 EIA Implementation and Methodologies
This study was based mainly on data collected during field investigation trips undertaken in
September 2020 by a team from Foresight Surveyors and published literature on similar settings
and projects. The report was compiled by Firdous, who is a registered EIA consultant who has
involved in number of dredging, land reclamation and resort development projects in the Maldives.
He has been assisted by the trained marine and hydrographic surveyors in Foresight Surveyors to
carry out the mapping, hydrographic data collection and baseline surveys.
Established and widely accepted data collection and analyzing 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 5 of
this report.
The methods used to identify, predict and assess impacts are based on Leopold Matrix that
have been established by the Consultants. Simple impact identification matrices have been
developed 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
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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.

1.6 Terms of Reference (ToR)
According to regulations of Ministry of Environment, an EIA application form, project brief
and draft ToR was submitted to EPA on September 6, 2020 stating the nature and need for the
project. Following the application EPA decided to hold a scoping meeting. It was held online on
September 27, 2020 with the project proponent, stakeholders, consultant and EPA officials. Based
on the discussions at the meeting, a ToR was finalized and approved by EPA on the day of scoping
meeting. The final report is compiled based on the approved ToR. Approved ToR is included in
the Appendix.

1.7 EIA Team
A team from Foresight Surveyors Pvt Ltd undertook the required field surveys, stakeholder
consultations and report compilation. Head consultant of the team is Firdous Hussain who is a
registered EIA Consultant in EPA. He was assisted by the Chief Survey- Abdul Awwal who is
also a registedred EIA Consultant. Field survey and the write-up on existing environment was
completed by Awwal.
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Table 1.1: EIA team

Writing and data
collection by

EIA Registration No.
(For Registered
Consultants)

Firdous
Firdous

P21/2016
P21/2016

Legislative (Project
Setting)

Firdous

P21/2016

Existing
Environment

Abdul Awwal

Chapter

Page
No.

Introduction
Project Description

Impacts and
Mitigations
Stakeholder
Consultation
Environment
Monitoring
Recommendation
and Conclusion

Firdous

Signature

T10/2019
P21/2016

Firdous

P21/2016

Firdous

P21/2016

Firdous

P21/2016
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2 PROJECT SETTING
This section outlines and summarizes key policies, applicable laws, regulations and regulatory
bodies regarding environmental protection in the Maldives. The project meets the requirements of
the Environmental Protection and Preservation Act of the Maldives, Law no. 4/93. The EIA has
been undertaken in accordance with the EIA Regulation 2012 (and all amendments to the
regulation) of the Maldives by a registered consultant. Additionally, it adheres to the principles
outlined in the regulations, action plans, programs and policies of both international and national
related to the project.
The following table outlines the major environmental laws, guidelines, regulations and action
plans relevant to the project

2.1 Relevant Legislations
2.1.1 Environment Protection and Preservation Act (Law 4/93)
The Environmental Protection and Preservation Act (4/93) has been enacted on 19 March
1993. This is the main Act that governs the environment protection in Maldives.
Clause 5a of Environment Protection and Preservation Act states that an impact assessment
study shall be submitted to the Ministry of Environment before implementing any development
project that may have a potentially detrimental impact on the environment. Therefore, Clause 5 is
of specific relevance to this EIA. The EIA Regulations, which came into force in May 2012 has
been developed by the powers vested by the above umbrella law. This EIA has also been prepared
as per this regulation.
2.1.2 Employment Act (Act no. 2/2008)
This is the Act that govern the rights and responsibilities of the foreign workers in Maldives.
The Act was ratified into a law in May 2008. According to chapter 9 of the Act, a Labour Relation
Authority must be established to observe the compliance with this act and to facilitate creation of
awareness on the Act. Chapter 10 of the Act states that there shall be an Employment Tribunal
having full power to review and deliberate as it deems appropriate on matters determined by the
Act or any other law judged by the Tribunal. Furthermore, an advisory board on wage has to be
made under the Act. The Act allows the registration of Employment Agencies for assisting the
employment seekers. To date, 5 amendments have been made to the Act.
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The project involves employment of staff during the construction and operation phase. Hence,
the responsibilities and rights of all parties (both the employee and the employer) has to be
protected as per the Act.
2.1.3 Immigration Act (Act no. 1/2007)
Guidelines on the entry, departure and deportation of foreign workers and nationals in
Maldives are stated in Maldives Immigration Act (1/2007). The Act provides for work visa and
work permit of foreign nationals who visit Maldives for the purpose of working.
As the contractor employs number of foreign nationals in the project manpower, all foreign
workers must hold relevant work visa and all necessary documents.
2.1.4 Anti-Human Trafficking Act (12/2013)
According to the Anti-Human Trafficking Act ratified on 8th December 2013, human
trafficking in Maldives is a criminal offence. The Act aims to solve the following issues;


Stating human trafficking a criminal offence.



Ending human trafficking in or through Maldives.



Punishing the people who carry out human trafficking in or through Maldives.



Finalising a set criminal procedure to prosecute people under the Act.



Working together with national and international organisations to stop human
trafficking in or through Maldives.



Providing a safe environment and protecting the human rights of the victims of human
trafficking in or through Maldives.

Forced labour and fraudulent recruitment is defined by the Act as crimes of human trafficking.
As per the Act, in order to ensure that the Act is properly implemented across Maldives and
the institutions adhere to the Act, the president must form a committee consisting of number of
people from different government authorities such as Parliament, Supreme Court, HRCM,
Maldives Police Service etc.
2.1.5 Heritage Act of Maldives (12/2019)
The heritage bill was passed by the Parliament on 28th August 2019 which was ratified by the
president on 12th September 2019. The Heritage Act ensures the documentation, preservation and
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protection of cultural heritage. This Act will also ascertain the procedures and jurisdictions of the
state and individuals, as well as stipulate that acts resulting in the loss of items or sites of historical
significance as criminal acts. The purpose of the Heritage Act is to safeguard the perpetuation of
items and sites of historical significance to future generations.
Ministry of Arts, Culture and Heritage is mandated to manage and properly implement the
Act. As part of the implementation, a heritage list which include sites of historical significance
has to be made and maintained by the Ministry.
We have not come across any site listed from Aligau that has been listed in the heritage list
maintained by the Ministry of Arts, Culture and Heritage.
2.1.6 Fisheries Act of the Maldives (AT No. 14/2019)
This Act provides and facilitates for the sustainable management of fisheries and marine
resources and their ecosystems in the maritime zones of the Maldives, provides for the control of
fishing by all persons within the maritime zones of the Maldives as well as fishing by Maldivians
outside the maritime zones of the Maldives, and the principles and bases for the development and
management of the fisheries and aquaculture industry.
This Act has to be followed in the proposed project as a grouper management site under the
Maldives grouper management plan is located in close proximity of the project. Sustainable
fisheries management plans are made pursuant to this Act.

2.2 Relevant Regulations
2.2.1 Environment Impact Assessment Regulation 2012
The Ministry of Environment has issued EIA regulation on May 2012, which guides the
process of undertaking the Environmental Impact Assessment in the Maldives - This guideline
also provides a comprehensive outline of the EIA process, including the roles and responsibilities
of the consultants and the proponents. This regulation outlines every step of the EIA process
beginning from application to undertake an EIA, details on the contents, minimum requirements
for consultants undertaking the EIA, format of the EIA/IEE report and many more. The Ministry
of Environment has issued 5 amendments to this regulation over the past years which were also
followed.
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This EIA report is compiled by a registered EIA consultant as per the EIA regulation 2012. It
will be reviewed by EPA following which a decision statement will be issued. The decision
statement will either approve the report, or reject the report and will ask for additional information.
The report complies with the EIA regulation 2012.
2.2.2 Environment damage liability regulation (R-9/2011)
Under the Environmental Protection and Preservation Act (No. 4/93), the Ministry of
Environment and Energy 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.
2.2.3 Waste Management Regulation (R-58/2013)
The Ministry of Environment has developed national waste management regulation. The key
elements of the regulations include: ensure safe disposal of solid waste and encourage recycling
and reduction in waste generated, develop guidelines on waste management and disposal and
advocate enforcing these guidelines through inter-sectoral collaboration and ensure safe disposal
of chemical, industrial and hazardous waste.
This regulation was gazette on 5th August 2013 and came into effect on 5th February 2014,
after about 6 months.
Waste management for the proposed project during the construction and operation phase will
be in line with this regulation. Construction and Hazardous waste generated from the project site
would be taken to the Thilafushi for disposal. However, domestic waste will be disposed in the
island through island’s waste management system.
The regulation has had 4 amendments since it was brought into effect. This project meets the
requirements of this regulation.
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2.2.4 Maldives Grouper Fishery and Export Regulation
There are 5 sites protected under Maldives grouper fishery management plan. These are
management measures taken under the grouper fishery and export regulation of Maldives.
Activities prohibited in these sites include diving, anchoring, snorkeling, waste disposal and all
types of fisheries including bait and recreational fishing. Furthermore, activities that could directly
impact the natural environment of the site are prohibited.
Hence, the proposed project activity has to be managed in such a way that the grouper
management site located near Aligau is protected against the sedimentation due to dredging and
reclamation.
2.2.5 Regulation on Dredging and Reclamation (R-15/2013)
The Regulation on dredging and reclamation was published in the gazette on the 2nd of April
2013 and came into effect on the day itself. The regulation was implemented to minimize the
impacts on the environment due to dredging and reclamation works carried out as part of a project.
The implementing agency for the regulation is the Environmental Protection Agency.
In addition to listing the circumstances where dredging and reclamation can be undertaken on
inhabited islands, the regulation also details the procedure to be followed prior to the
commencement of dredging works. Dredging can be undertaken on an inhabited island, to improve
the social and economic condition of the island.
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.


100m shore-wards from the outer reef line



500m seawards from the outer reef line
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50m from the vegetation line of existing islands



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 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.
Prior to the commencement of dredging work, an application must be submitted to EPA, with
required documents, requesting for a dredging permit. Once the permit is obtained, an
Environmental Impact Assessment of the work has to be carried out and report submitted to EPA,
based on which EPA will provide a decision note which states whether the project can be carried
out or not. As per the regulation, the proponent applied for a dredging permit in addition to carrying
out the Environmental Impact Assessment.
The components of the proposed project fully complies with the dredging and reclamation
regulation.
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2.2.6 Regulation on Coral, Sand and Aggregate mining
This regulation addresses sand mining from uninhabited islands that have been leased; sand
mining from the coastal zone of other uninhabited islands; and aggregate mining from uninhabited
islands that have been leased and from the coastal zone of other uninhabited islands. Coral mining
from the house reef and the atoll rim has been banned through a directive from the President’s
Office dated 26th September 1990. Under Article 7 (c) of the Regulation on Sand and Coral Mining
issued by the Ministry of Fisheries, Agriculture and Marine Resources (MOFAMR) on the 13th of
March 2000, it is an offence to mine sand or coral from the beach, lagoon or reef of any inhabited
island.
No corals or sand would be mined for the implementation of this project.
2.2.7 Regulation on protection and conservation of the old trees and trees with
environmental significance
The regulation is enacted under Article 4 to Act 4/93 (Maldives Environment Protection and
Preservation Act). The regulation is made to protect and preserve the old plants and trees of
Maldives. Furthermore, it prohibits uprooting and removal of trees with environmental
significance. The regulation protects trees that are falling under 4 different categories. They are;


Trees that are between the age of 50 to 100 years and those that are older than 100
years.



Trees that have been existing in Maldives or/and in certain islands for year but are at
the verge of extinction.



Trees that have certain special features or environmental significance depending on
its location, use, historical value etc.



Trees with certain features can be protected if it has been requested by the island
community or an association.

Together with the protection of the plant, a boundary encompassing a 2m offset line from the
canopy of the plant will be demarcated as the boundary of the protected plant. However, those
trees that exist within the boundary of private residential lots and fruit-bearing plants will be
exempted from this regulation.
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The proposed project will fully comply with this regulation. No such tree or plant is present
within the direct impact area of the proposed project.
2.2.8 Regulation on Construction Contractors
Under the regulation all contractors working in the construction industry are to be
registered. The regulation includes the requirements of contractor’s registration, grading,
implications on participating in international tenders, insurance, project licenses, Joint venture
registrations, responsibilities of the registered contractors and applicable fine for breaching the
regulation.
2.2.9 Mosquito control regulation 2007
Ministry of Health published a mosquito control regulation in 2007. The regulation provides
responsibilities of landlords and developers on prevention of mosquito growth in households and
buildings. These include prevention of open water logged areas, cleaning gutters, and pipes. It also
guides on prevention of mosquito growth during building construction and repair/maintenance
works.
The penalties for not adhering to the Clauses of the regulation as stated by the regulation very
small, and is almost negligible. Heavier penalties may be imposed by HPA if mosquito breeding
becomes a persistent issue in the building area, and if not controlled after several inspections and
warnings. As such Clause 9.3 states HPA can take legal action against developers under such a
scenario.
2.2.10 Management, use and control of HCFC substances regulation, 2010
The HCFC Regulation is developed under the Environmental Protection and Preservation Act
(4/93). It is made towards regulating phasing out of import, use, selling of HCFC substances by
2011 and completely eliminating use of HCFC substances in the Maldives by 2020 through
controlling importers registering importers, establishment of a quota system, control mechanisms
for selling, maintenance of import, selling, purchase and service providers statistics. This
regulation is more relevant to the operational stage of the project.
2.2.11 Regulation on safety standards required in the construction industry (2019/R-156)
This is a regulation published to fulfill the requirement of point 5 under section 95 (haa) of the
Construction Act (4/2017) of Maldives which is to regulate the safety standards maintained in
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construction industry.
The regulation aims to achieve the following;


Set the minimum safety standards required to ensure the safety of construction
workers and the general public.



Set appropriate penalties for those who break the regulation and identifying the people
to be held responsible for breaking the regulation.

The regulation is divided into 4 sections. Section 1 outlines the meaning and what has been
intended to be achieved by the regulation as stated above.
Section 2 states the responsibilities of the contractor or the client. Major responsibilities as
mentioned in the regulation are;


If the project value exceeds MVR1.5 million, a health and safety book/booklet that
outlines the steps to be taken for the safety of the workers and the general public has
to be made and an induction program should be carried out to make workers aware of
it.



Storage, transportation and usage of construction materials should adopt measures that
guarantees the safety and protection to workers and the general public.



Each and every worker should be made aware of the possible risks associated with the
project activities.



An emergency response plan/mechanism should be in place to handle any emergency
issue.



Should ensure that the project work is carried out as per the health and safety policies
or the book/booklet made at the beginning.



Workers should be trained to apply the best practice methods of the industry,
appropriate health and safety techniques.



When working in high rise buildings, safety net should be used to safeguard the
adjacent building or footpath from falling objects.
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Adjoining buildings, roads, footpaths, land plots etc, should be safe from the ongoing
construction activities in the project site. Appropriate dust protection measures should
be in place.



Workers should be provided with appropriate Personal Protective Equipment (PPE)
specific to the type of work they are supposed to do.



Excavation for foundation works should be carried out with foundation protection
measures. An approved foundation protection method should be used for cases that
require approved ones.



If the project value exceeds MVR1.5 million, a written ‘Emergency Response Plan’
should be available. Minimum 2 drills should be arranged in the site per each year to
make workers aware of it.



A first aid kit should be readily available in the site. Additionally, a first aid officer
should always be available in the site during the working hours.



All the emergency and key personal contact numbers should be available in the site
notice board.



A site safety officer should always be available in the site during the working hours.
Regulation highlights criteria and the responsibilities of the safety officer.



If the project value exceeds MVR5 million, the contractor should arrange an insurance
mechanism to compensate the workers and the general public from any possible
damage and loss.



The project site should be fenced to a minimum height of 1.8m from the ground. The
regulation includes additional specific requirements for fencing the project site.



The regulation states specific precautionary measures in working at a height of 3m or
higher.



The regulation highlights safety measure to be maintained in handling chemicals,
flammable items, obtaining temporary electricity, using electric tools, etc.



It also regulates demolition works that might have to be carried out prior to the actual
project.

Section 3 outlines the penalties to be applied against those who break the regulation. Initially,
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any contractor who breaks the regulation will be advised to follow the regulation. Repeated
regulation breakers can be fined with an amount between MVR5,000 to MVR500,000 by the
relevant government Ministry. Number of additional penalties are highlighted in the regulation.
Section 4 outlines the additional measures needed to make the regulation effective.
Terminology used throughout the regulation has been explained in the section.
2.2.12 Regulation on protection and conservation of natural life and significant old trees
and plants in Maldives
The regulation is enacted under Article 4 to Act 4/93 (Maldives Environment Protection and
Preservation Act). The regulation establishes specific policies to protect and conserve the old
plants and trees of Maldives so that it would help to reduce the extinction of old plants and tree
and its negative impacts on the environment and living species. By doing so, it reduces any
detriments to the natural character of the island and pave the way to sustainable development.
The proposed project site, especially the vegetation clearance area is not identified to have
any such tree.
2.2.13 Regulation on cutting down, uprooting, digging out and export of trees and palms
from one island to another
The Regulation for cutting down, uprooting, digging out and export of trees and palms from
one island to another states that the cutting down, uprooting, digging out and export of trees and
palms from one island to another can only be done if it is absolutely necessary and there is no other
alternative. The regulation is enacted under Article 4 to Act 4/93 (Maldives Environment
Protection and Preservation Act). It further states that for every tree or palm removed in the
Maldives two more should be planted and grown in the island. The first amendment of the
regulation has been published in January 2014.
Under the regulation, uprooting and removal of the following plants are prohibited;


Coastal vegetation growing around the island, 15m inward (landward) area from the
outer most plant in the coastal area.



All those trees and plants within a 15m buffer area of wetlands and mangroves.
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All the trees falling within a declared protected area under the Maldivian government.



Those plants that are protected to conserve the biodiversity by the government.



Those plants that hold certain significance due to its unique character or type.

However, those that are planted in nurseries by means of seeds and/or seedlings will be
exempted from this regulation.

2.3 Relevant Plans, Policies and Guidlines
2.3.1 National Biodiversity Strategy and Action Plan (NBSAP)
The objective of NBSAP was to “achieve biodiversity conservation and sustainable utilization
of biological resources in the Maldives” by integration of biodiversity conservation into all areas
of national planning, policy development and administration (MHAHE, 2002). To achieve this
objective, one of the first actions listed is “formulation and adoption of suitable development
planning procedures, land use plans and strengthening of the EIA process”. The current project
conforms to this policy, by carrying out the EIA prior to commencement of the project, to minimize
impact on the environment and to incorporate ways of environmental monitoring and management
during the project works.
2.3.2 The Maldives Climate Change Strategy Framework
The Maldives Climate Change Strategy Framework is the main policy instrument of the
Government of Maldives addressing climate change. The climate policy framework recognizes
climate change as a central player in the sustainable development. The framework is expected to
be instrumental in guiding the efforts to combat climate and to achieve the sustainable
development of the Maldives. The policy framework provides a platform to streamline the existing
climate change adaptation strategies that had been outlined in various policy documents. The
implementation of the Maldives Climate Change Policy Framework is seen as a major step towards
adapting to the current and future effects of climate change.
2.3.3 National Environmental Action Plan III (NEAP III)
The main objectives of NEAP is to strengthen the environment management process such as
EIA process, and to sustainably manage the natural resources of the country for future generations.
This will be achieved by continuously monitoring and assessing the state of the environment in
the Maldives. Suitable environment management methods have to be developed to monitor
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activities that impacts the environment which has to be achieved through community participation.
NEAP III sets out the agenda for environmental protection and management in the Maldives.
NEAP III aims to make a livable and a sustainable environment a component of development
projects carried out in Maldives. Achieving measurable environmental results and developing a
resilient population or a community is targeted to be achieved by the action plan. NEAP III
provides the basis for environmental planning, budgeting, performance measurement, and
accountability.
The six strategic results of NEAP III that are expected are: resilient islands; rich ecosystems;
healthy communities; safe water; environmental stewardship; and a carbon neutral nation.
Number of targets have been highlighted to be achieved under each strategic result. Significant
targets that are of relevance to the project include;


Establish a fully functional Marine Protected Areas System in the Maldives.



Ensure that 05 percent of the coral reefs of the Maldives are given protected status.



Prepare recovery plans for all marine listed threatened species



Identify National Government, Province/Atoll Office, Island Office and Community
responsibilities for biodiversity conservation.



Integrate biodiversity conservation as a core component in all provincial development
strategies, atoll development plans and island land use plans.

Many of the significant targets highlighted above has not been achieved.
2.3.4 Strategic Action Plan (SAP) 2019 – 2023
SAP 2019 - 2023 outlines the developmental targets and priorities of the Government for the
five-year period, from 2019 – 2023. It sets out strategic goals that would help to achieve key
developmental milestones in realising our hopes and dreams of a Jazeera Raajje. The SAP 20192023 is a bench mark, a scale against which government’s performance can be measured within
the given period of time.
The SAP 2019-2023 consists of 5 main priority areas which are further explained under
subsectors. Goals expected to be achieved and responsible institutions to carry out the activities
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from each area are explained in the subsectors. Implementation of the SAP will be monitored
mainly at the subsector level. Monitoring activities will be carried out quarterly and annually where
progress of subsector goals will be discussed.
The 5 main priority areas include are blue economy, caring state, dignified family, Jazeera
dhiriulhun and good governance. Main areas of interest to the proposed project are under the
sectors of blue economy and Jazeera dhiriulhun.
Subsector targets highlighted under Jazeera dhiriulhun includes;


The independent functioning of EPA by 2020 – An indecently functioning EPA is
expected to be more proactive and responsible compared to the current institute.
Since EPA is currently functioning under the Environment Ministry, there could
have come circumstances under which EPA has been under political pressure for
some of its decisions. It is a pledge of the current government to give rise to an
independently functioning EPA.



Implementation of green labelling by 2023.



Introduction of a comprehensive reef restoration and protection mechanism under
the concept of ‘Jazeera island reef’ by 2022.



At least 10% of coral reef area, 20% of wetlands and mangroves, 1 sand bank and
1 uninhabited island from each atoll will be under some form of protection and
management by 2025.



At least USD 50m of climate finance is mobilised through direct access modality.

2.3.5 National Waste Management Policy
National waste management policy is targeted to achieve and implement proper guidelines
and means for solid waste management in order to maintain a sustainable and a healthy
environment. The policy mainly aims to achieve the following.


Ensure safe disposal of solid waste



Encourage recycling



Reduction of waste generated



Develop guidelines on waste management and disposal
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Advocate to enforce proper waste disposal guidelines throughout the country



Ensure safe disposal of chemical, hazardous and industrial waste.

The waste generated during the project has to be treated and disposed as explained in the
report which reflects the waste management policy.
2.3.6 National Waste Water Quality Guidelines
Non-consumptive use of water leads to release of used water back into the environment.
Released water is mixed with many waste products at various concentrations which could be
potentially harmful to the environment if measures are not taken to limit the concentration of waste
and chemical mixed in released water. Hence, National Waste Water Quality Guideline manages
the waste water discharge in a way that it does not harm the environment that it is released into.
The guideline has stated maximum allowable concentrations for various parameters of waste water
that can be released into the environment.
The guideline is related to the project as site staff would use water for domestic and other site
works. Usage of water in this project and its disposable will be as per this guideline.
2.3.7 EIA Data Collection Guideline
EPA has published a guideline to be followed during EIA baseline data collection survey. The
environmental, hydrographic, bathymetric and terrestrial surveys undertaken for the reports has
followed the EPA’s guideline on data collection.
2.3.8 Sustainable Development Goals
The Sustainable Development Goals (SDGs), also known as the Global Goals, were adopted
by all United Nations Member States in 2015 as a universal call to action to end poverty, protect
the planet and ensure that all people enjoy peace and prosperity by 2030.
There are 17 SDGs which have to be incorporated into developments projects in order to
balance the social, economic and environmental sustainability. They are;


End poverty in all its forms in everywhere.



End hunger, achieve food security with improved nutrition and promote sustainable
agriculture.



Ensure healthy lives and promote well-being for all at all ages.
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Ensure inclusive and equitable quality education and promote lifelong learning
opportunities for all.



Achieve gender equality and empower all women and girls.



Ensure availability and sustainable management of water and sanitation for all.



Ensure access to affordable, reliable, sustainable and modern energy for all.



Promote sustained, inclusive and sustainable economic growth, full and productive
employment and decent work for all.



Build resilient infrastructure, promote inclusive and sustainable industrialization and
foster innovation.



Reduce inequality within and among countries.



Make cities and human settlement inclusive, safe, resilient and sustainable.



Ensure sustainable consumption and production patterns.



Take urgent action to combat climate change and its impacts.



Conserve and sustainably use the oceans, seas and marine resources for sustainable
developments.



Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably
manage forests, combat desertification, halt and reverse land degradation and halt
biodiversity loss.



Promote peaceful and inclusive societies for sustainable development, provide access
to justice for all and build effective, accountable and inclusive institutions at all levels.



Strengthen the means of implementation and revitalize the global partnership for
sustainable development.

Hence, the project requires proper coordination between the key stakeholders to reach the
relevant SDGs. Because implementation of the Sustainable Development Goals requires strong
coordination and cross sectoral collaboration between the government agencies, development
partners, local governments, commitment by the private sector as well as the civil society.

2.4 International Treaties and Conventions
2.4.1 Montreal protocol on Substances that deplete the Ozone layer
The Montreal Protocol, finalized in 1987, aims to control the consumption, production and
emissions of ozone depleting substances (ODSs. Chlorofluorocarbons (VFCs), Halons, Carbon
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tetrachloride and Methyl Chloroform are to be controlled or phased out during years of 2000.
Starting from 2002, Ministry of Environment has issued number of circulars to control the
import of items having ozone depleting substances as marked under Montreal protocol.


Since alternative environment friendly chemicals are available, import of the items
having the following ozone depleting chemical substances are banned in Maldives
under the circular (No: 10-ERC/2002/44) issued on 19th December 2002.
o Halon gas based chemicals
o Halon – 1211, Halon – 1301, Halon - 2402
o Methyl Chloroform (111 – Trichloromethane CH2CCI3)
o Bromochloromethane (CH2BrCI)
o Methylebromide (CH3Br)



According to circular no. A-28/2003, issued on 27th May 2003, import ban on
machineries and equipments using the two ozone depleting substances (CFC-11 and
CFC12) will be enforced starting from January 1, 2004.

The proposed development project will not involve the use of any of the substance banned
under this protocol.
2.4.2 Kyoto Protocol and United Nations Framework Convention on Climate Change
(UNFCCC)
Maldives signed and rectified UNFCCC in 1992 and became a party of UNFCCC from which
the international Treaty-Kyoto protocol was extended. Kyoto protocol rectified by Maldives in
1998. The Convention and the protocol aims to lower down the greenhouse gas (GHG) emission
by the binding countries so that GHG concentration in the atmosphere will be lowered. The
reduction on GHG emission will be achieved within a planned time frame so that it will be
economically viable and naturally adaptable for ecosystems.
2.4.3 United Nations Convention on Biological Diversity (UNCBD)
Maldives has become a party to UNCBD. The main objective of this convention as expressed
in its article 1 are;
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The conservation of biological diversity;



The sustainable use of its components; and



The fair and equitable sharing of the benefits arising out of the utilization of genetic
resources, including by appropriate
o Access to genetic resources,
o Transfer of relevant technologies,
o Funding.

The proposed development does not fall under any area recognised for its ecological value.
Hence, it is expected that there will not be major loss of biodiversity.
2.4.4 The United Nations Convention on the Law of the Sea (UNCLOS)
UNCLOS provides a universal legal framework for the management of marine resources and
their conservation. Furthermore, it enhances the seas and oceans to facilitate international
communication and peaceful use of the seas and oceans.
2.4.5 International Convention for the Prevention of Pollution from Ships (MARPOL
73/78)
MARPOL is the main international convention covering prevention of pollution of the marine
environment by ships from operational or accidental causes. The convention was adopted by the
International Maritime Organisation (IMO) in 1973 which entered into force on 2nd October 1983.
Since 1967, Maldives has been a member of IMO.
The dredger proposed for the project must comply with MARPOL convention.

2.5 Environmental Permits Required for the project
2.5.1 Decision Statement of Environment Impact Assessment Report
The completed EIA report will be submitted to EPA for evaluation. Upon evaluation of EIA,
EPA will either issue a Decision statement, approving the construction of the proposed
development, or request for additional information for the report, or will reject the report, hence
the proposed development.
Therefore, EIA Decision statement is required to begin the construction activities of the
project. The mitigation measures and monitoring program outlined in the EIA report must be
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followed during the construction and operation stage.
2.5.2 Dredging and Reclamation Permit
Any coastal work involving dredging or reclamation requires prior approval from EPA for the
project. An application form has to be submitted to EPA with project description and maps
showing the proposed dredging or/and reclamation area details.
Hence, dredging and reclamation approval has to be obtained for this project.
2.5.3 Responsible Institutions and Authorities
2.5.4 Ministry of Fisheries, Marine Resources and Agriculture (MFMRA)
The island was leased by MFMRA for carrying out agricultural activities. Hence, approvals
have to be obtained from the Ministry to undertake any activity other than agriculture.
2.5.5 Environment Protection Agency (EPA) functioning under Ministry of Environment
(ME)
Although MEE is the main government institution mandated for the implementation and
management of Environment Protection Act, approvals of Environment Impact Assessments
reports are mandated to EPA. MEE has a central management role in environment protection
which mainly operates at policy level.
2.5.6 Atoll Council of Lhaviyani Atoll
Atolls Councils are formed across the country under the Decentralization Act of Maldives.
Lhaviyani Atoll Council is based in Naifaru island and the rest of the inhabited islands have Island
Council Offices. One of the major community focal point of Aligau island would be Lhaviyani
Atoll’s Atoll Council.
A copy of this EIA report would have to be submitted to Atoll Council and the final EIA report
can only be submitted to EPA with proof of report submission to Atoll Council.
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3 PROJECT DESCRIPTION
3.1 General context of the study
According to the initial EIA report that was made to begin the agricultural activities in Aligau,
the agricultural project in the island involves producing high value agricultural products for sale
in the local market. The project aims to reduce dependency of the local populace on imported fruits
and vegetables by growing as many different species of fruits and vegetables on the island. The
project will also provide job and training opportunities to youth and contribute to the overall
development of the country. It is proposed to grow red and green leave, tomatoes, chillies, lettuce,
kale/collard (kopee faiy), melons, cucumber and similar vegetable and fruits on approximately 0.4
hectares of land. Rotary Hydroponics systems and Containerized Growing System (CGS)
technology will be used to grow the vegetables and fruits on the island.
As part of the initial development, several support facilities including power, water, sewerage,
jetty, staff and visitor accommodation and storage facilities have been developed in the island since
the island is remotely located. In the initial EIA, it was proposed to clear 0.4-0.5Ha of the island
towards the middle of the island, where there are mainly coconut palms. However, this vegetation
clearance has not been carried out yet. Proponent is with the opinion of carrying out vegetation
clearance work together with the EIA addendum activities. But chili plants have been grown in
188sqm area of the island at 2 separate locations without vegetation clearance.

Figure 3.1: Chili plants grown in the island
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3.2 The Proponent
The proponent of the project is Crystalline.mv Pvt. Ltd. The company is an SME involved
in the food and agriculture as well as tourism sector of the Maldives. The company’s address is as
follows.
PROPONENT:

Crystalline.mv Pvt. Ltd

ADDRESS:

G. Bluege, Faashanaakilegefaanu Magu, Male’
Kaafu Atoll, Republic of Maldives

3.3 Project Location
The proposed project will take place in Lh. Aligau. Aligau is located at the southern tip of
the atoll with the geographic coordinates of 5° 14’ 38’’ N and 73° 30’ 59’’ E. It is a small island
with land area of 2.059Ha. Land area was calculated from the surveyed data for the land area over
the MSL.

Key information of the island is summarized below. The lagoon in which Aligau is located
is a long stretch which covers the eastern side of the atoll with number of island in the lagoon. The
closest inhabited island is Lh. Olhuvelifushi located on 10km east. It has to be noted that the
proposed reclamation area on the southwest of Aligau is not very far from Aligau Kanduolhi which
is a site protected under the Maldives grouper fishery management plan.
Table 3.1: Key information about the island
Island Name

Aligau, Lhviyani Atoll

Status
Geographic Location
Length
Width
Land Area
Distance to Nearest Island (Maduvvari)
Distance to Nearest Inhabited island
(Olhuvelifushi)
Distance to Aligau Kanduolhi
Distance to Naifaru (Atoll Capital)
Distance to nearest MPA (Maako)

Uninhabited/leased for agricultural activities
5° 14’ 38’’ N and 73° 30’ 59’’ E
Approx. 231.0m (at the longest point)
Approx. 118.0m (at the widest point)
Approx. 2.06 Ha
Approx. 4.6km
Approxi. 10.6km
Approx. 1.2km
Approx. 28.0km
Approx. 15.6km
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Figure 3.2: Project Location map
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3.4 Study Area and Limitations
General study area for the proposed project is quite large, especially when the socioeconomic impacts of the project are considered. Study area for the socio-economic impacts
includes the complete Lhaviyani Atoll. Field surveys for the project are carried out from the
proposed reclamation, dredging and vegetation clearance areas. Similarly, surveys are conducted
within the reef line of Aligau island. Additionally, areas surrounding dredging areas, reclamation
areas and Aligau reef line are included among the project study areas.

Social surveys for the project were carried out with Atoll council of Lhaviyani Atoll and
with number of other stakeholders. Furthermore, existing secondary data such as Census data are
used in socio-economic analysis.
3.4.1 Study Limitations
In order to fully analyse and understand the impacts of a project of this scale, number of indepth surveys have to be carried out throughout the year to capture the seasonal variation in
weather conditions. Similarly, adequate secondary source data must be available to be referred to.
However, Maldivian environment is poorly understood, and limited meteorological and coastal
data are available. Highlighted below are number of limitations faced in the study conducted for
the report.
3.4.1.1

Limited time available for EIA work

Often limited time is available for EIA survey and report compilation. Long term data
collection is not possible within the available time frame. Hence, surveys are carried out within 12 days of field work. Annual variation in data such as sea surface current and sand movement in
the island are not fully understood in such field surveys.
3.4.1.2

No environmental modeling carried out

Due to the limited time available for EIA work, no environmental modeling has been carried
out to study the extent of sedimentation during the construction period. Similarly, environmental
modeling is required to understand the behavioural changes of the hydrodynamic moments around
the coast of the island due to reclamation. However, the time period available for EIA work does
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not allow such studies to be carried out. Hence, estimations were made based on Consultant’s
experience and similar past projects to represent the behavior of sediment plume dispersal. Impact
buffer zones for the proposed project were represented based on Consultant’s experience and
similar past projects.
3.4.1.3

Natural Hazard Vulnerability

Site specific data on natural hazard vulnerability is not available. Reference were made from
reports that were generally made to account the whole country.
3.4.1.4

Complete project management plan was not available

A comprehensive project management plan was not available. A project management plan
showing where and how the contractor plan to lay the discharging pipeline of the sand pump,
where exactly the sediment overflow gates will be kept etc, are not available at the time of the
report. However, such a plan has been included in the report after discussing the client which might
still change at the time of construction.
3.4.1.5

Limited environmental baseline data

Some baseline survey data that must have been collected over a period of time span were
just collected within a day or two. For instance, surface current and wave heights were surveyed
within a single day. But these parameters may highly vary throughout the year. Up to date
ecological information on the nearby grouper management site is not available. Given the size of
this area. undertaking baseline ecological survey for the site could not be managed within the scope
of the EIA due to lack of time and resources.
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Figure 3.3: Project Concept (1 of 3)
PREPARED BY: FORESIGHT SURVEYORS PVT LTD

52

Figure 3.4: Project concept with aerial image (1 of 3)
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Figure 3.5: Project Concept (2 of 3)
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Figure 3.6: Project Concept (3 of 3)
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3.5 Project Components
The proposed project in Aligau, Lhaviyani Atoll has four main components. They are
dredging, beach replenishment and land reclamation, construction of coastal protection structures
and vegetation clearance. Additionally, all the major components of a land reclamation project are
involved in this project. Project components, starting from project surveys, mobilization,
demobilization, dredging, sand disposal, revetment, groyne and breakwater construction are
involved in this project.

Specific project components include;


Surveying



Mobilisation and Demobilisation



Construction of sand bund walls



Installation of silt curtains



Dredging



Vegetation clearance



Land reclamation and beach replenishment



Construction of geo-bag groyne



Construction of geo-bag revetment



Construction of geo-bag breakwater



Commissioning

3.5.1 Site surveys
Prior to the beginning of any physical work of the project, proper surveys will be undertaken
to define the scope and boundary so that areas outside the project boundary stays safe and sound.
Especially, dredging, sand disposal construction of breakwater, revetment, groyne and vegetation
clearance requires proper setting out surveys to be undertaken. Similarly, an as-built survey will
be carried out at the completion of the project.
Methodology
Survey will be undertaken by using GNSS RTK positioning method. For setting-out surveys,
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relevant coordinates will be extracted from the design drawing and uploaded to the GNSS
controller for marking them on the ground. For, as-built survey, advanced survey methods such as
RTK drone mapping can be carried out by a qualified surveyor.
Justification
GNSS surveying is robust, fast and easier for the given environment. RTK drone mapping
is an emerging technology used to survey huge areas such as reclaimed lands to save time and
manpower.
3.5.2 Mobilisation and Demobilisation of land team
Aligau site will be mobilised from the main workshop of the contractor in Thilafushi or
another site whose work has been completed and is at demobilisation stage. Site mobilisation is to
take place as soon as the EIA report gets approved. Similarly, site will be demobilised at the end
of the project works. The site can be fully mobilised within 1-2 trips.
Methodology
Machineries and equipment will be transported to the site either by a landing craft or a flat top
barge with a landing platform. Immovable items will be loaded to barge or landing craft either by
using crane or excavator. Landing craft or the barge will travel to Aligau with necessary equipment
and unloading will take place at Aligau lagoon, near the arrival jetty area. Equipment will be
unloaded to the island over the landing platform in the barge or landing craft which will be placed
over a small sand bed made in the shoreline. The landing craft or the barge will be moved near the
island at high tide so that the required sand bed for unloading will be as short as possible. The sand
bed will be removed and the area will be levelled as unloading is completed.
At project completion, demobilisation will take place in a similar fashion where machineries
will be either taken to Thilafushi or to another site of the contractor at the mobilisation stage.
Justification
This method of mobilisation by using landing crafts or barges with landing platforms have
been experienced to be more effective in Maldives. Especially, with landing crafts and barges with
landing platforms, mobilisation and demonilisation can take place with minimum damage to the
lagoon or the shoreline of the island during site mobilisation and demobilisation.
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3.5.3 Mobilisation of sand pump and mini-barge
Since the dredging component of the main channel is proposed to be carried out by using a
small sand pump mounted on a mini-barge which is not self-propelled, it will have to be mobilized
for the project.
Methodology and Justification
Sand pump mounted on the mini-barge will be towed by a large vessel as it is not selfpropelled. It will be mobilised from Thilafushi and anchored in the project area. Although the sand
pump can be separately mobilized with other vehicles, mini-barge has to be towed by another
vessel. Hence, this method of mobilization is the most efficient method for the mini-barge.
3.5.4 Dredging
Dredging is one of the major components of this project. Dredging will be carried out to cut
two channels (the small channel from deep lagoon to atoll and the main channel from deep lagoon
to island) and maneuvering area. The estimated total dredge volume is 32,665.0cbm.
Table 3.2: Total estimated dredge volume
Location

Dimension/km Area/m²

Lagoon channel

L = 130.0
W = 30.0

Island access
L = 563.3
channel
W = 30.0
Maneuvering area L = 60.0
W = 30.0

3,900.0

Avg Depth/m Dredging
Depth/m
-1.0
-3.0

Estimated Volume/m³
4,500.0

16,899.0 -1.5

-3.0

24,323.0

1,800.0

-3.0

3,842.0

Total estimated dredge volume

-2.2

32,665.0

Methodology
It is currently proposed to dredge the main island access channel and the maneuvering area by
using the dredge pump and the lagoon access channel by using an excavator. Since the 2 channels
are located in very different areas, dredge methods for each area are selected based on site
suitability and environmental safety.
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Dredging by using Excavator
Dredging of lagoon access channel will be undertaken by a CAT 330 or a similar size
excavator. The excavator will dredge and move forward over a low-lying sand bed made out of
the dredged materials. Excess material on the sand bed will be loaded by excavator to a 10T to
15T dump trucks and taken to the disposal area where it will be spread. Hence, a temporary sand
bed will be made by using the dredged material for the truck to move, carrying the dredged material
to the disposal area, located on 50m east of the channel.
Dredging will begin from the southwestern corner of the channel, progressing towards the
northwestern cornet, completing line by line at excavator’s reach, along the channel. Once the
dredge boundary of the northwestern side of the channel is reached, it will move back by shifting
the already dredged sand and loading the access sand to the truck to be taken to the sand disposal
area. This sand will initially be used for making the temporary sand bed. This process will be
repeated until the dredging of the proposed area is complete. Sand will be taken to the proposed
sand disposal areas.
The excavator will be taken to the lagoon access channel area in a barge or a landing craft
having a landing platform so that the excavator can be unloaded to the point where dredging is to
be started, over the landing platform of the barge of the landing craft, after making a sand bed.
Once the dredging is completed, the temporary sand bed made for shifting the dredged
material from the channel to the disposal area will be removed and taken to the disposal area.
Hence, all the excess sand will be place in the disposal area shown in the map.
Dredging by using sand pump
The main channel and the maneuvering area will be dredged by using a sand pump mounted
on a mini barge. A method called jet sand suction dredging will be used by the sand pump. Jet
suction dredging requires a high pressure water pump and powerful sand suction pump. The water
pump can produce high pressure, high speed water jet to impact the bottom of sand layer
and splashing the mixed sand around the suction head, where the sand suction pump conveys the
sand to the destination through the discharge pipe. The discharging pipeline will be anchored prior
to the beginning of discharging. Either concrete blocks or GI pipes will be used to anchor the
discharging pipe line.
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Dredging efficiency will be continuously monitored by the pump operator and the project
engineer. The sand pump will slowly navigate along the channel, guided by setting-out survey
pegs, while continuing dredging until the proposed dredge area has been completely dredged.
The proposed discharging location is the reclamation area. However, in case where the
discharge pipe is not long enough to reach the reclamation area when the sand pump is located at
the far end of the channel, discharging has to be carried out to the channel. If discharging is to be
carried out into the lagoon (proposed channel) which will later be dredged/removed, the
discharging area has to be closed with sand bund in addition to setting up silt curtains on the
western side of the channel. Temporary discharging points (points in the lagoon) should not be
totally reclaimed. Sand should only be discharged leaving enough depth for the sand pump to
operate so that dredging can be progressive. Any sediment overflow gate made in the temporary
discharge point should be located towards the eastern side of the channel, away from the Aligau
atoll channel.
However, if the area proposed to be dredged by using the sand pump is too hard for the dredge
pump to operate, the area will be dredged by using excavator, as explained under ‘dredging by
using excavator’.
Justification
Depending on the location and size of the dredge areas, the explained methodologies are the
best available options. Use of a sand pump for channel dredging will make it easy for the filling
of geo-bags that are to be used for coastal protections structures. On the other hand, the lagoon
access channel cannot be dredged by using the sand pump as the area has rocks.
3.5.5 Bund wall Construction
As a measure of mitigation against sedimentation, before reclamation or sand pumping
begins, reclamation area has to be enclosed by a bund wall high enough to contain the sediments
and silt within the area. This is a major environmental mitigation measure to be taken during the
project. Two possible types of bund walls are discussed in the report which are normal sand bund
walls and silt curtains. Sand bund walls are constructed in the project area by excavator whereas
silt curtains are brought from abroad and installed in the site. In case of sand bund walls, the
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protective barriers will be a sand wall with overflow gates. However, for silt curtains, the protective
barrier is the curtain which is mostly made up of geotextile layers allowing the movement of water
through the curtain.

Atoll channel of Aligau is a site protected under Maldives grouper fisheries management
plan. A normal sand bund wall will not properly protect this site against sedimentation. Hence, silt
curtains have to be installed in addition to the sand bund on the sides of the project area which is
towards the atoll channel.
Methodology
As the beginning, a setting-out survey will be conducted to mark the boundary of the
reclamation area by means of GI pipes or iron bars. Afterwards, bund wall construction or setup
will be undertaken by a CAT 330C excavators (or a different brand excavator of similar size) along
the marked line. Bund wall can either be constructed with sand or by means of a silt curtain.
Sand bed - Sand bed (bund wall) is constructed around the reclamation area. In case of a sand
bund wall, its construction will be started from anyone point where the reclamation line joins the
island. At such a point, excavator will begin excavation within the reclamation area and dumping
the material ahead along the setout boundary line, thereby making a sand bund. A bund wall height
of about +1.0m or a suitable height to keep the pumped material inside will be maintained.
Excavator will move on making the bund wall until it reaches the end, where it meets the island
again, hence enclosing the proposed reclamation area. The width of the bund wall will be kept
wide enough to allow the movement of excavator.
Where needed, the area within the bund wall will be subdivided for easy management of the
reclamation. At least one overflow gate will be made for each pumping station. The gate will be
made using large pipes of about 0.6m or 0.3m in diameter. Four to six such pipes will be laid across
the bund wall closer to its top by the excavator. The overflow gate will keep the sediments within
the bund wall without letting them overflow to the surrounding from all sides. Instead, it will allow
the movement of water through them in smaller controlled quantities while the sediments will keep
on settling within the contained area.
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Figure 3.7: Typical sand bund wall with overflow gates (Firdous, 2018)

Silt Curtain – Silt curtain is installed on the western side of the island access channel and the
reclamation area during the whole process of construction. A silt curtain is a protective barrier,
mostly used in marine environments to control the movement and spread of suspended sediments.
As in the case of sand bunds, silt curtain confines the sediments within a specific area. Silt curtain
consists of 3 major parts which are the top float, the protective barrier which is a geotextile layer
and the bottom weights which anchor the curtain. To install the curtain, weights of suitable sizes
are made which are usually concrete blocks. Depending on the size of these blocks, they will either
be placed along the proposed line (few meters behind the setout reclamation line) manually or with
the help of a small crane in a barge or excavator. The bottom line of the curtain will be fixed to the
placed anchor blocks by means of chains or threads.

PREPARED BY: FORESIGHT SURVEYORS PVT LTD

62

Reclamation in south western side of the island and dredging of the island access channel
would be carried out after the installation of silt curtains on western side of these areas.

Figure 3.8: Silt curtains (Firdous, 2018)

Justification
Development of sand bund around the reclamation area is the most commonly used practice
against sedimentation in Maldives. However, it is not a very effective method of protection,
especially in rough environment and when there exist environmentally protected or sensitive areas
close by. Since the atoll channel of Aligau is an environmentally sensitive area, it is proposed to
install silt curtain on the western side of the island access channel and the reclamation area before
the physical work is begun.
3.5.6 Reclamation and beach replenishment
The main reclamation area is on the south western side of the island. Beach replenishment is
proposed for the other areas on south and south eastern side of the island. The proposed
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reclamation top height of all these areas is +1.2m at MSL. Below given table represents the
required fill materials.
Table 3.3: Detail of estimated dredge material disposal methods and amounts
Description

Length/m

Area/m2

Average depth/m

Reclamation
height/m

Main reclamation

-

8872.0

-0.8

+1.2

Beach replenishment

-

1,400.0

-0.4

+1.2

2,800.0

Geo-bag filling (Offshore
500.0
breakwater
Geo-bag filling (Revetment) 523.0

-

-

-

2,000.0

-

-

-

1,500.0

Geo-bag filling (Groyne)

120.0

-

-

-

800.0

Geo-bag filling
(Maneuvering area
breakwater)

158.0

-

-

-

1,700.0

Note: 15% of the reclamation and beach replenishment volume is estimated to be lost for
compaction and as sedimentation runoff during the course of the project. Hence, the
calculated volume for both reclamation and beach replenishment is increased by an 15%.
Total amount of sand required for reclamation, beach replenishment and geo-bag
filling
Filling and leveling the pits
created during uprooting
trees

-

Sand disposal area (from
lagoon access channel)
Total sand disposal

Volume/m3

1- 17,220.0

2,583
420
28,523.0

300

-

-

300.0

1,202.6

-2.3

+1.0

3,842.0
32,665.0

The total amount of required material for reclamation, beach replenishment and geo-bag
filling is 28,523.0cbm. An additional 300.0cbm will be used to fill the pits created during the
uprooting of plants. The dredged material from the lagoon access channel will not be used for any
purpose as it will not be transferred to the island. Instead, it will be disposed on the lagoon, as
shown in the map. Hence, all the dredged material will be disposed at the end of the project,
without piling any additional.
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Methodology
A surveyor will set level marks randomly across and along the reclamation area to represent
the reclamation finish level. For maintaining reclamation finish height, either machine guidance
systems in the earth moving machines or a surveyor with a level meter will be used, depending on
which one is easily available. In case of machine guidance systems, the machine maintains the
level automatically with reference to the data entered. In case of a surveyor, the surveyor has to
manually check the level of the ground as the work progress with reference to the level mark. It
will be done by using a level meter (either dumpy, auto, electronic or rotating laser level meter)
and a staff. Surveyor will keep on establishing new temporary reference level marks within the
area as required.
The material pumped by the sand pump will be pushed, spread and levelled by excavator and
with reference to the set level marks.
Justification
Reclamation is one of the major project components. The proposed methodology has been
locally experienced throughout the country in various reclamation projects and are proven to be a
feasible and effective methodology.
3.5.6.1

Reclamation design (flood mitigation design)

The topographical survey undertaken in Aligau shows that the average existing height of the
island is 0.9-0.8m at MSL, whereas the proposed reclamation and beach replenishment height is
+1.2m at MSL. Hence, a flood mitigation mechanism that ensures proper functioning is required
for the island together with reclamation. Reclamation should be carried out incorporating the
features of a flood mitigation mechanism.

Furthermore, the newly reclaimed land will give rise to more of an impervious surface
compared to the existing land of the island. Because the reclaimed area will be better compacted
with the movement of the heavy machineries. Hence, it would, together with the height difference
of two surfaces, lead to large volumes of runoff from the reclaimed area to the existing island.
Therefore, a flood mitigation mechanism is required for this project.
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The proposed flood mitigation design is to leave and create a bioswale between the reclaimed
or the replenished area and the existing island. Hence, a 2-3m wide area in between the reclaimed
or the replenished land and existing island will be backfilled to a height of +0.7m. This area will
be used for planting trees and will not be compacted with machineries. By this way an area that
represents a bioswale is created between the existing island and the proposed reclamation area.
The bioswale will help in many ways such as absorbing stromwater runoff and helping to recharge
ground water.

Figure 3.9: Revetment section with bioswale

3.5.7 Construction of Revetment, Breakwater and Groyne
The proposed coastal protection features consist of sand filled geo-bags. Minimum of
GSM800 standard geo-bags are recommended for the project. For the revetment and maneuvering
area breakwater, geo-bags of size 0.5m by 1.5m by 2m are used, whereas for the groyne and
offshore breakwater, geo-tubes of size 2m by 2m by 12m will be used.
The proposed revetment will be 523m long. It will be constructed to a slope of 1:1.5 with the
top height of +1.2m at the crest. A geotextile layer will be laid over the sloped sand surface prior
to the placement of geo-bags. The toe bag will be buried to about 0.2m below the existing seabed.
It is estimated that about 4 bags of the given size will have to be placed over each other to achieve
the design slope and height.
The maneuvering area breakwater will be 158m long. It will be constructed by placing 2 bags
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side by side in stacked columns to the given height. The top layer will consist of a single bag whose
tope height will be +1.2m. Bollards or hooks for anchoring purpose will not be fixed on the
breakwater as the main purpose of this breakwater is to protect the maneuvering area from high
energy waves rather than providing a berthing facility.
Offshore breakwater will consist of 26 geo-tube segments of 12m length each. There will be
a gap of about 8m left in-between each segment, hence, the total length of breakwater will be
approximately 500m. Each segment consists of a single tube of the given size and specification.
Once it is properly filled and placed, it will reach a height of around +1.0m. The height might vary
depending on depth and how tight the tube is filled. If a height of at least +0.5m is achieved, that
would suffice as it would obstruct waves in both tides.
There are 8 grovne segments propped to be constructed around the island. Other than the 2
segments at both eastern and western ends of the island, rest of the segments are 12m each. The 2
segments at both eastern and western ends of the island are 24m each. Similar type of geo-tuges
used for the offshore breakwater will be used to construct the groyne. The top height of the groyne
is expected to reach +1.0m. However, similar to offshore breakwater, if the height is at least +0.5m,
it will function.

Figure 3.10: Sectional view of revetment
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Figure 3.11: Sectional view of manoeuvring area breakwater

Methodology
Geo-bags and tubes will be filled by using the dredged material. A pipe reducer or a T
reducer will be fixed at the discharging pipe of the sand pump so that bags can be directly filled
using the discharged sand. Offshore breakwater and groyne tubes will be filled by keeping them
at the exact location where they are to be placed in breakwater or groyne. Because they cannot be
moved after filling. Although the geo-bags to be used for the revetment and maneuvering area
breakwater can be moved by excavator, it is recommended to fill them close to their installation
point as it would save time and project cost. After filling, they will be stacked following the design.
The design slope of revetment will be manually maintained by taking measurements as the work
progresses.
Maximum reach of the discharge pipe will be available when the sand pump is at the near
end of the channel. If necessary, the sand pump can be moved inside the reclamation area and sand
pumping can be carried out from there for managing the geo-tube filling. The mini-barge on which
the sand pump is mounted can be manually moved.
Justification
The newly reclaimed area requires coastal protection structures if the area is to be maintained
with minimum erosion. The proposed structures will help to maintain a stable coast line and it is
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expected that sand accretion will take place in the revetment area over time.
3.5.8 Filling the pits created during vegetation clearance
Vegetation clearance from an area of 0.5Ha (nearly 25% of the island’s area inside the
vegetation line) has already been discussed in the initial EIA report under section 2.6.1. However,
sourcing material to fill the pits has not been discussed. Hence, discussion on vegetation clearance
and its extent is not within the scope of the addendum. However, since vegetation clearance has
not been carried out, the pits created during the vegetation clearance will be filled by using dredged
material. It is estimated that approximately 300cbm of sand will be required to fill the pits.
Methodology
Dredged material will be transferred to the area in dump truck and lavelling will be carried
out by using the excavator.
Justification
Since, no sand is available from the island, dredged material is the only available option.
3.5.9 Commissioning
As the final part of development, commissioning will take place. Under commissioning,
inspection and final survey will be conducted to ensure that the construction meets the design.
Finally, demobilization will take place.
Methodology
Final Survey: Final survey will be undertaken by using a DGPS. Those survey marks used
for initial survey will be used as survey reference marks. Coastal protection features will be
mapped by using GNSS RTK method to a horizontal accuracy of ±0.020m and a vertical accuracy
of ±0.030m. A single beam echo sounder integrated with the DGPS will be used for bathymetric
survey. The setup will be installed in a small speedboat for the survey.

Inspection: A joint inspection with the officials of the proponent and the contractor will be
carried out.

Demobilisation: All the machineries mobilised for the project will be demobilised. They will
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be taken back to the contractor’s main warehouse/site in K. Thilafushi ro to another project. They
will be demobilised via a landing craft or a flat top barge with a landing platform so that loading
can be carried out in the harbour. Immovable items will be loaded to dump trucks or directly loaded
to the landing craft or the barge by using excavator. Any remaining concrete waste will also be

3.6 Work Plan
Figure 3.11 represents the preliminary work plan for the project. It was made based on the
assumptions and experience of the EIA consultant. Hence, there can be changes to the plan during
the construction phase. However, any major change which involves dredging and sand
pumping/reclamation, whether it is construction of a sand bed for rock boulder unloading, should
only be brought to the plan with the approval of environmental clearance from EPA.
3.6.1 Bund wall
Each reclamation area will be enclosed with a sand bund wall along the planned reclamation
line prior to reclamation. Additionally, as a further sediment blockage, silt curtains will be placed
on the western side of the project area as shown in figure 3.11.
3.6.2 Sediment overflow gates
Allowances have to be made along the bund wall by means of gates for the excess water to
move out as sand pumping goes on. Location and the number of these gates can differ depending
on how the contractor decides to carry out the work.
3.6.3 Temporary Project Site
Proposed vegetation clearance area at the middle of the island will be the temporary project
site that the beginning. However, as reclamation land becomes available, reclamation area will be
used as the temporary project site so that the cleared area will be available for the installation of
the hydroponic system.
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Figure 3.12: Work plan
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3.7 Project Justification
3.7.1 The island and its current situation
Aligau is an island leased by the government for undertaking agricultural activities. An initial
EIA has been completed and approved for the purpose of developing agricultural activities in the
island. When the island is in full operation, producing agricultural products, large vessels will
come to load and unload products to and from the island. Hence, a means of safe access at all
reasonable times must be available. However, in its current state, the island does not provide safe
access to vessels, especially during the low tide, only small vessels can come close to the island.
The island is surrounded by a large shallow lagoon which restricts access of vessels during low
tide.
On the other hand, the island is undergoing sever erosion from the southern side. Some of the
structures such as the powerhouse building are 1-2 meters away from the existing shoreline of the
island. During the high tide, waves directly reach the southern wall of the powerhouse.
3.7.1.1

Project Rationale/Need

Safe access to the island at all reasonable times by cargo vessel is a need and a prerequisite
for the island to be in full operation. Transfer of the goods and products of the island between
buyers can smoothly take place if the island has access to such vessels. This is the major objective
to dredge the proposed channels.
Similarly, long term investments need to be protected from possible and potential risks.
Keeping the southern side of the island without coastal protection leaves some of the major
infrastructures in the island at risk. Hence, coastal protection with beach replenishment and
reclamation has been proposed. Since, dredging the channels to the required depth provides lot of
sand, reclamation on the southwestern side of the island where the island is narrow has been
proposed.
The objectives behind the proposed project is to safe guard the island, investments in the island
and provide the requirements needed for the full operation of the island.
3.7.2 Justification of the project concept/design
 A smooth oval shape is maintained in the reclamation shape to eliminate increased
hydrodynamical effect.
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Dredging depth of -3.0m is the optimum depth based on the sizes of Maldivian
vessels. Most of the local harboures are dredged to -3.0m at MSL. It is the standard
dredging depth maintained in most of the harbor construction projects by Ministry
of National Planning, Housing and Infrastructure.



Shortest possible channel routes are selected.



Proposed coastal protection revetment and offshore breakwater will maintain the
reclaimed area and the new coastline, while the groynes will promote sand accretion
along the southern side beach.



Construction of coastal protection structures by using geo-bag is less destructive to
the environment compared to the use of rock boulders.



Use of sand pump for dredging will make it easy to fill the geo-bags. Geo-bag filling
and reclamation can be continued simultaneously by using a pipe or a T reducer.

3.8 Project Management
Project will be managed by the project director/manager working in the head office. Under
the project manager, site manager/engineer and foremen will work at project management and
supervisory level. Site manager/supervisor will run the day to day activities of the site as per the
schedule. A project schedule will be created with targets which will be used to monitor the project
as it progresses.
3.8.1 Project Schedule
The whole project is expected to take about 12 months for completion. The project schedule
represents the components of the land reclamation and coastal protection project.

Channel dredging and related activities are expected to be completed within 9 months. This
is the major component of the project.
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Table 3.4: Project Schedule

3.8.2 Project Manpower and Machineries
There will be two teams working in the project. They are the dredge team and land based
team. A total of about 39 workers on both land and dredge team will work in this project.
Table 3.5: Project manpower
SR.NO
1
2
3
4
7
8
9

DESCRIPTION
Site Manager
Site Supervisor
Sand pump operators and crew
Excavator Operator
Welder
Driver
Labourers
TOTAL

QUANTITY
1
1
2
2
1
1
8
16

Table 3.6: Machinery List
SR.NO

EQUIPMENT

NO.OF UNITS

1
2
3
6
8

Sand pump
Excavator 330
Dump Truck (10-15I)
Welding Genset 20 KVA
Diesal Tank 5,000L
TOTAL

1
2
1
1
1
6

3.8.3 Waste management
There are three major types of waste that will result from the project. They are general
domestic waste, construction waste and hazardous waste. Waste bins will be placed within the
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construction areas which will be removed and replaced as needed. General domestic waste will be
disposed via the waste management cycle of the island which is burning and transfer to Thilafushi.
However, hazardous waste such as grease, oil and construction waste that are not suitable to
be disposed in the island will be stockpiled in the project area in solid containers which will finally
be taken to the designated area in Thilafushi in compliance with the waste management regulation.
It is a responsibility of the contractor to remove waste and clear the site. No waste generated
during construction should be left to site.
3.8.4 Health and Safety
Workers should be provided with safety shoes, helmets, overalls and other work specific
safety gears to be worn during the working hours within the work site. No worker should be
allowed to work without proper safety attire. Workers should be made aware of safety policies,
emergency plans or evacuation policies in times of emergency. Fire extinguishers and first aid kits
should be readily available within a known place in the work site for health and welfare purpose.
First aid kits should be readily available in the site at all times. Proper construction signage should
be erected within the site. Fires extinguishers must be kept at identified places in the site and
workers should be trained to use them if required. Construction site should be fenced and only
authorized people should be allowed in. Proper construction sign boards should be erected around
at the site entry and around the site. All works and activities should be carried out under the
supervision of a skilled or an experienced worker. Oxygen, acetylene or LPG bottles will not be
left free standing. All welding and cutting works will be carried out with all safety measures by
experienced personnel.
3.8.5 Site accommodation and food
Workers will be accommodated in accommodation units in the island and provided with
food catered by the island. The island has its own kitchen and a mess room that can serve the
project team.
3.8.6 Fuel storage and handling
Fuel should be stored in proper solid containers with a proper mechanism of refueling the
vehicles. Refueling should be carried out on a hard surface within the site so that accidental spillage
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of oil and grease will not directly soak into the ground. It is advisable to have absorbent mats as
spill kits to soak up any accidental spillage during refueling or machinery maintenance.
3.8.7 Machinery maintenance
Where possible all machinery maintenance and washing will be done in one designated area
in the temporary site so that any possible hazardous waste is contained in one place where it can
easily be collected for later disposal.
3.8.8 Machinery movement
Machineries will not be taken out of the project area without the knowledge of the contractor
and the proponent. Their movement will be limited to the designated project boundary.
3.8.9 Noise and vibration
Anticipated noise level of machinery operation will not be high unless it is in very close
range. Average noise level during the operation of machines will be between 65-70dbA which will
mostly be heard within the impact buffer zones. Generally, noise readings over 65dbA is
considered as nuisance. There will be negligible amount of vibration arising from machinery and
construction activities.
3.8.10 Potential accidents and emergency plan
Strict adherence to the set policies and safety measures will leave less room for accidents in
work place. However, in case of accidents, depending on the severity and seriousness, site
evacuation or halting a specific task temporarily or immediate medical attention might be needed.
Site staff should be made aware of such emergency plans and policies prior to the commencement
of the physical work in the site.
3.8.11 Risks associated with the project
There are very few and limited risk factors associated with this project that could possibly
have both financial, environmental and fatal implications given that the mentioned safety attires
are worn by the workers and safety measures are properly taken in handling machineries and
hazardous items.
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3.8.12 Emergency response plan
Staff should be made aware of response procedures in case of emergency. Emergency
evacuation plan must be made and kept on display for everyone to get familiar with. Furthermore,
evacuation drills should be conducted, at least once or twice during the course of the project to
ensure that everyone can follow the plan in case of actual emergencies. In case of energy oil
leakage or spill from the machineries, work has to be completed stopped and the issue must be
rectified. If the issue cannot be immediately rectified, it should be brought to the attention of
relevant authorities such as EPA and Ministry of Fisheries, Marine Resources and Agriculture.

3.9 Project Inputs and Outputs
3.9.1 Project Inputs
The project has inputs in terms of machineries, human and natural resources which are
summarized in the below given table.
Table 3.7: Main inputs of the proposed project

Input Resources
Site workers (around 16)

How to obtain the resources
Contractor’s manpower which
Maldivians and foreigners

Water supply

Either desalinated, rain or mineral water which
will be supplied from Male’ or from the island

Electricity and Telecommunication

Provided by Contractor/Client

Food

Will be sourced by contractor from the island

Machineries including the sand pump

Provided by contractor

Fuel and grease
Construction material; Geo-bags, tubes, Geo
textile, silt curtain, cement

Provided by contractor
Procured from overseas by the contractor

Vehicle maintenance items

Provided by contractor

Sand (32,665.0cbm)

Dredged from the channels and maneuvering
area
Provided by contractor

Health and Safety equipment
Fuel

include

Provided by contractor, obtained from local
suppliers
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3.9.2 Project Out puts
The main outputs of the project are summarized below.
Table 3.8: Main outputs of the proposed project

Products and Waste Material
Waste water

Anticipated Quantities

Hazardous waste (oil and
grease)

Minor amounts

Air pollution

Noise pollution

Solid waste from work force

20L/person/day

Method of Disposal
Through island’s existing
system

Will be stockpiled in the site
and taken to Thilafushi as
required
Minor amounts of Sulphur Unavoidable, but will be
and Nitrogen oxides and localized to the project area
dust will be released into
atmosphere by vehicles
Localized to the project Unavoidable during
area
construction phase and project
doesn’t involve activities that
generate very loud noise
Taken to Thilafushi
small

Construction waste (timber, moderate
cardboard and scrap metals, geo
textile pieces)
House hold waste
Minor

Reused, recycled and/or taken
to Thilafushi
Disposed to island garbage
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4 PROJECT ALTERNATIVES
It is a requirement of the EIA regulation to provide at least two alternatives including the
no-project option. Not all the impacts of a project can be completely prevented. But with the use
of relevant technology and management methods, the magnitude of most of these impacts can be
reduced. 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.

If the project were to continue, it would be necessary to take technical, 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.

4.1 No-project option
No-project option is not a favourable option for the proposed project. No project option means
the proposed activities of channel dredging and beach replenishment will not be carried out in
Aligau. Rather, the island will remain as it is.
As highlighted under the project justification, Aligau is surrounded by a large shallow lagoon
which restricts the access to the island. Under this situation, number of obstructions will be faced
by the client to run the island in full operation. On the other hand, sand erosion has exposed some
of the buildings such as powerhouse in the island to the risk of failure.
Hence, bringing a viable solution to these issues hold more value than the no-project option.
The only advantage of the no project option would be the absence of negative environmental
impacts expected from the project. Therefore, due to the huge social-economic benefits and the
genuine need for the proposed development, no project option is not beneficial.
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Table 4.1: Comparison of 'No project' option

Breakwater Type
No land reclamation

Advantages






Disadvantages

No adverse
environmental impacts
due to the land
reclamation, channel
dredging and coastal
protection.
Must explore options to
solve the issue with no
dredging and land
reclamation.
Favourable for the natural
environment and the
nearby grouper
management site.








The island loses its value
to run a business.
Increased risk on island’s
infrastructure, especially
those on south side.
Large and average sized
vessels can come close to
the island during high
tide.
Beach erosion is expected
to continue without
coastal protection
feactures.

4.2 Alternative Dredging and Reclamation Plan/Concept
The outer channel proposed to provide access to the deep lagoon is the old channel that has
been used for many days. Hence, no alternative location is suitable for this channel.

However, considerable alternative options are available for the island access channel.
Instead of dredging a long channel, the arrival jetty can be made longer so that the amount of
dredging will be reduced. However, reducing the channel length means that less dredged material
will be available for reclamation and shore protection work. Hence, reclamation and shore
protection cannot be carried out to the proposed scope and extent. By doing so, the island access
issue can be reasonably solved. However, a limited design that can be carried out with limited
amount of sand has to be made for coastal protection. Alternatively, proposed geo-bags design can
be changed to rock boulder design which will again have cost and environmental implications.

Consequently, size of the reclamation area will have to be changed. Together with reduction
of the channel length, plans can be made to move the dredged material from the outer channel to
the island, instead of disposing it to the lagoon. This process will increase the duration and cost of
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the project. Since that channel is about 3km away from the island, considering the scale of this
project, feasibility of such a plan is questionable. Below given is a comparison of such a change
in the concept.
Table 4.2: Comparison of alternative dredging and land reclamation plans

Concept
Proposed concept

Advantages




Alternative
concept
with less dredging
(shorter island access
channel and material
dredged from the outer
channel is taken to the
island.)





Disadvantages

Provide enough dredged
material for beach
replenishment,
reclamation, geo-bag
filling and leveling the
pits created in uprooting
trees.
Major 2 issues (island
access difficulty and
erosion) faced to the
island can be solved by
the current concept.
Dredging area is
minimized.
Less destructive to the
environment.
Seagrass beds are not
removed.



Large dredging in the
close proximity of a
grouper fishery
management site.



Arrival jetty has to be
lengthened and
strengthened.
Dredged material will not
be enough to reclaim and
replenish the beach.
Bringing the dredged
material of outer channel
to the island will involve
a high cost and more
time.





4.3 Alternatives to the material used in coastal protection structures
Three types of materials are commonly used in coastal protection structures in Maldives. They
have distinctive and comparable pros and cons over each other. They are Armour Rock, SandCement Bag and sand filled Geo-bags. A comparison of these 3 types of materials are given below.
It is clear that armour rock or rock boulder holds the highest durability and strength over the other
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materials. The material proposed to be used in this project is armour rock or rock boulder.
However, geo-bags also provide the needed protection with less cost and environmental
destruction.

Table 4.3: Comparison of materials used for Revetment

4.4 Alternative dredging methodology
Usually three distinctive types of dredging methodologies or technology are practiced
throughout the industry. They are dredging by using Trailing Suction Hopper Dredger (TSHD),
Cutter Suction Dredger (CSD) and by excavator. These three dredging technologies are available
in Maldives. They have been discussed below. However, instead of TSHD, dredging by using a
sand pump is used in the comparison table and the use of TSHD is not applicable in this project.
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Table 4.4: Comparison of alternative dredging methodologies

Dredging Method
CSD (mini)

Advantages







Sand pump






Excavator






Disadvantages

Fast for dedging small
areas compared to
excavator.
Can operate on hard
surfaces.
Mostly yields coarse
material which are good
for compaction.
Geo-bag filling can be
simultaneously carried
out while dredging by
using a pipe or T reducer.



Operation is easier
compared to CSD.
Movement and
mobilisation is easier
compared to CSD.
Geo-bag filling can be
simultaneously carried
out while dredging by
using a pipe or T reducer.



More suitable for
dredging small areas.
More efficient on hard
surfaces compared to
CSD and sand pump.
Operation a is less
complex compared to
CSD and sand pump.













More expensive compared
to excavator.
Movement and
mobilistion is difficult.
Difficult to maintain
straight edge lines.

More expensive compared
to excavator.
Movement and
mobilistion is difficult
compared to excavator.
Difficult to maintain
straight edge lines.
Since high pressure water
jet power is used to
disturb the seabed, high
rate of sedimentation is
expected when the sand
pump is used.

Geo-bag filling has to be
managed separately.
Dredging large areas by
using excavator is slow.
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Can maintain straight
edge lines.
Construction of bund
wall is easier and fast

Considering the pros and cons, the proposed dredging methodologies for the project are
justified.
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5 METHODOLOGY
Baseline environmental surveys to assess the physical and biological environment of the
project area has been undertaken.
The project area has been studied and surveyed by using standard scientific methods. Field
surveys were undertaken in the project site during September 2020. They were undertaken by
experienced field surveyors from Foresight Surveyors Pvt Ltd, by using appropriate methods and
instruments. General information on the existing environment was based on previous EIA of the
project, EIA report of similar projects, available secondary data, such as climatic data from the
meteorological center at K.Hulhule. Oceanographic data and information used to determine the
current patterns around the island were based on monsoonal wind patterns, wind generated waves,
tidal flushing and geographic setting. The approach to data collection and compilation of the report
are done by;


Evaluation of available and relevant literature on environmental impact assessments
associated with similar projects, such as;
o Environment Impact Assessment to the proposed Agricultural development
project in Aligau, Lhaviyani Atoll, on July 2016, by Sandcays,
o Environment Impact Assessment to land reclamation in K.Guraidhoo, on May
2013, by Water Solutions,
o Environment Impact Assessment to land reclamation and coastal protection in
K.Maafushi, on November 2019, by CDE,



Examination of the existing environment to identify significant environmental
components that are likely to be affected and



Consultation with major stakeholders to exchange information on the project and to
follow the EIA procedures required for the report.

5.1 Study Area
Study area is mainly based on the scoping meeting discussions, assessments highlighted in
finalised ToR and expected possible impact areas. When socio-economic impacts are considered,
the whole Lhaviyani atoll is considered as the impact area. Stakeholder consultations and social
surveys were undertaken to incorporate the impact on community level.
However, based on the factors highlighted below, field surveys were concentrated within the
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surroundings of the direct project area. Figure 3.2 represents the study area boundary map.


During the construction, direct and indirect impacts will primarily occur in project
area, especially it will be concentrated to reclamation and dredging areas. The area of
actual physical intervention is the direct impact zone.



Similarly, during the operational phase, most impacts will be confined to the same
areas. However, operational phase impacts will be mostly felt in the reclamation area,
not in the dredging area.

5.2 Bathymetry of the dredging and reclamation area
A full bathymetry of the proposed dredging and reclamation areas was undertaken by using a
single beam Ohmex SonarMite echo sounder which was integrated to a ComNav T300 GNSS
system. SonarMite is lowered to the sea from the side of a small speedboat after fixing it to the
end of a pole. The pole is mounted to the speedboat by a mounting bracket. The integrated GPS
rover is placed at the top of the pole so that correct horizontal coordinates for the depth points are
recorded. Bathymetric survey was conducted relative to a survey mark on the ground whose height
has been reduced to MSL previously. GNSS RTK survey methodology was used. So, all the depth
data obtained will be recorded relative to MSL. Bathymetric maps were generated in Civil3D.
Bathymetric survey was undertaken September 2020.
Bathymetric survey equipment’s include;


Single bean Ohmex SonarMite echo sounder



ComNav T300 GNSS system



Small speed boat

5.3 Shoreline Mapping, Beach profile and island topography
Shoreline mapping, profiles of the beach and island topography were taken in GNSS RTK
positioning method by using Comnav T300 DGPS. During the survey the horizontal accuracy was
maintained at ±0.02m whereas the vertical accuracy at 0.015m. GPS base station was set over a
survey mark which has a reduced level relative to MSL.

5.4 Marine Survey
Marine assessment of the reef systems and possible impact area are undertaken to determine
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the baseline environmental conditions in the proposed project location. The survey was undertaken
during September 2020.
Marine assessment survey generally identifies the status of the reef systems, diversity and
abundance of fish species in the area. Marine assessment survey was undertaken on 9 specific
locations and proposed project area in general.
5.4.1 Reef Survey
A GoPro camera with housing was used to take a series of photographs for assessing reef
benthic community in the project area. Photo quadrats were taken along a 50 meter transect line.
Randomly selected 20 quadrats were sampled within a 10-meter belt along the 50 meter transect
line. Qualitative and Quantitative assessment was carried out at the surveyed sites. Photos were
analyzed using Coral Point Count with Excel Extensions software (CPCe) to assess the benthic
cover.
5.4.2 Fish Census
Assessment of the selected fish community was also carried out at all 9 survey sites which
would also be considered as the baseline for future monitoring on the impact of the project. Fish
abundance and density surveys were based on visual fish census techniques described in English,
Wilkinson and Baker (1997). The 50 meter long transect line used to assess the coral and other
benthic substrate was used to estimate the diversity and abundance of all coral reef fish families
that are commonly associated with the reef environment of Maldives and observed in the area. A
swimmer swam along the transect and record the number of different fish species observed within
2.5m belt on either side of the transect line.

5.5 Social environment
Social environment was referred from secondary sources. Relevant publications on the subject
are reviewed to obtain necessary information.

5.6 Currents
A purpose built drogue with a hand held GPS was made to create spaghetti diagrams of the
ocean currents at the study site. Drogue tests were conducted around the project area.
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5.7 General meteorological conditions
General meteorological condition of the local environment was mostly obtained from
publications of Maldives Meteorological Service.

5.8 Water Quality analysis
Water quality parameters of marine were collected from the site and tested in MWSC’s
laboratory. Parameters measured include pH, temperature, turbidity, salinity DO and Total
Suspended Solids.

5.9 Terrestrial assessments
Terrestrial environment is not very relevant to the proposed project as no part of the
terrestrial environment falls within the project footprint.

5.10 Survey Location Map
Maps representing the location and coordinates of the survey location is included in the
Appendix.
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Figure 5.1: Survey location map
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6 EXISTING ENVIRONMENT
6.1 Introduction
Under this section, existing environment relevant to the proposed project is discussed for
understanding the baseline conditions of the project site. Understanding the baseline conditions
are of extreme importance as environmental monitoring during the project requires comparative
analysis. Major areas looked under this section are;


Geography and setting



The climate



Physical and biological environment



Terrestrial environment



Socio-economic environment



Hazard vulnerability

6.2 Geography and setting
Maldives is an archipelago consisting of 1,192 small coral islands which are grouped into
26 natural atolls. They are spread in north to south direction on the Laccaduves-Chagos submarine
ridge in the Indian Ocean, between 7⁰ 6’ 5” North to 0⁰ 42’ 24” South and 72⁰ 33’ 19” East to 73⁰
14’ 36” West (MEE, 2017).
The length of the island chain is 860km long and the width varies between 80 to 120 km,
whereas the total reef area of the Maldives is 4,513sqkm. More than 80% of the country’s land
area is less than 1m above the mean sea level (MEE, 2017).
6.2.1 Aligau, Lhaviyani Atoll
The proposed project will take place in Lh. Aligau, an inhabited island leased for agricultural
development purpose. Aligau is located at the southern tip of Lhaviyani atoll with the geographic
coordinates of 5° 14’ 38’’ N and 73° 30’ 59’’ E. It is a small island with land area of 2.059Ha.
Land area was calculated from the surveyed data for the land area over the MSL. The lagoon in
which Aligau is located, is a long stretch which covers the eastern side of the atoll with number of
island in the lagoon. The closest inhabited island is Lh. Olhuvelifushi located on 10km east,
whereas the closest uninhabited island is Maduvvari located on north of Aligau. Aligau Kanduolhi
on the northwest of the island is a site protected under the Maldives grouper fishery management
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plan. Aligau is about 1.2km away from the Kanduolhi.

6.3 Climate
Information on the Maldivian climate was collected mainly from Maldives Meteorological
Service (MMS) and published secondary sources.
Maldives has a tropical climate which is warm and humid throughout the year. The average
minimum temperature ranges between 25ºC to 30ºC and relative humidity varies from 73 percent
to 85 percent. The annual average rainfall is approximately 1,948mm, whereas the annual average
rainfall of the central parts of Maldives, where Male’ is located is 1,924.7mm (MMS, 2018). As
Maldives is located at the equator, which offers plenty of sunshine all year round, variations in
daily temperature are relatively minor throughout the year. Even though the temperature varies
only slightly, there is a significant variation in the monthly rainfall. The annual average rainfall in
the southern atolls is higher than the northern atolls. In addition, greater extremes of temperature
are also recorded in the southern atolls. On average southern atolls receive 2704 hours of sunshine
each year.
Table 6.1 provides a summary of key meteorological findings for Maldives. The
nearest meteorological station is to the project site is Hulhule Meteorological Centre
Table 6.1: Key Meteorological information of Maldives
Parameter

Data

Average Rainfall

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

Maximum Rainfall

184.5 mm/day in October 1994

Average air temperature

30.0 C in November 1973; 31.7 C in April

Extreme Air Temperature

34.1 C in April 1973; 17.2 C in April 1978

Average wind speed

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

Maximum wind speed

W 31.9 m/s in November 1978

Average air pressure

1012 mm in December; 1010 mm in April

6.3.1 Local Monsoons
The tropical climate of Maldives is generally influenced by 2 seasons called Monsoons. Two
monsoon seasons observed in Maldives are the Northeast (Iruvai) and the Southwest (Hulhangu)
monsoon. The parameters that best distinguish the two monsoons are wind and rainfall patterns.
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During the southwest monsoon the weather becomes very versatile and it is the harsh rainy season
while the northeast monsoon is the dry season, the sky is completely blue sometimes with gorgeous
cloud formations. The southwest monsoon lasts from May to September and the northeast
monsoon generally begins at the month of December and lasts till February. The transition period
of southwest monsoon occurs during March and April while that of northeast monsoon occurs
from October to November.
6.3.2 Wind
Monsoonal season determines the occurrence of wind over Maldivian islands. As Maldives
lies in the equatorial belt, the two monsoons are considered mild given and makes severe storms
and strong winds extremely rare. Strong winds and gales are infrequent although storms and line
squalls can occur, usually in the period of May to July. During stormy conditions gusts of up to 60
knots have been recorded at Male’.
Wind has been uniform in speed and direction over the past twenty-plus monsoon seasons
in the Maldives (UNDP, 2007). It is noticed that wind speed is usually higher and stronger in
central region of Maldives during both monsoons, with a maximum wind speed recorded at 18 ms1 for the period 1975 to 2001. The project site is located in the central region. Mean wind speed
as highest during the months May and October in the central region. Wind analysis indicates that,
compared to the south the monsoon influence is greater in central and northern region of the
Maldives (Naseer, 2003).

Besides the annual monsoonal wind variations there are occasional tropical climatic
disturbances (tropical storms or low intensity tropical cyclones) in the central region which
increases wind speeds up to 110 km/h, precipitation to 30 to 40 cm over a 24 hour period and storm
surges up to 3 m in open ocean (UNDP, 2007).
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Table 6.2: Local Monsoons and their onset periods
Season

Month

NE- Monsoon

December
January
February

Transition period 1

March
April

SW- Monsoon

May
June
July
August
September

Transition Period 2

October
November

Figure 6.1: Wind rose diagram for 24 years (MMS, 2018)

6.3.3 Rainfall
Overall rainfall in the Maldives varies from region to region with the amount of rainfall
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increasing towards the south. The average annual rainfall for the archipelago is 2,124 mm.
Southern atolls receive approximately 2,280 mm, and northern atolls receive approximately 1,790
mm annually (MEC, 2004). Mean monthly rainfall also varies substantially throughout the year
with the dry season getting considerably less rainfall. This pattern is less prominent in the southern
half, however. The proportions of flood and drought years are relatively small throughout the
archipelago, and the southern half is less prone to drought (UNDP, 2006).
The mean annual rainfall for Hulhule’, which is the closest weather station to Aligau is
1991.5 mm and the mean monthly rainfall is 191.6 mm. Mean rainfall varies throughout the year
with mean highest rainfall during October, December, May and lowest between February and
April. The physical phase of the project will be commenced during June-Junly 2020, which is the
SW monsoon period.

Figure 6.2: Average monthly rainfall in Hulhule (MMS, 2018)

Figure 6.3: Comparisons of average monthly rainfall in 3 regions of Maldives
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Figure 6.4: Monthly average rainfall over Maldives between 1994-2019 (MMS, 2019)

Figure 6.5: Spatial distribution of rainfall over the country during June (1994-2019) (MMS, 2019)

6.3.4

Temperature
The temperature remains consistent most of the year, however the daily temperatures of

Maldives vary little throughout the year with a mean annual temperature of 28ºC. In the capital,
Male’ the annual mean maximum temperature recorded during the period of 1967 to 1995 was
30.4ºC and the annual mean minimum temperature for the same period was 25.7ºC. The highest
temperature recorded for Male’ was 34.1ºC on 16th and 28th of April 1973 while the lowest
minimum average temperature was recorded in July 1992. The hottest month recorded was April
1975 with a maximum monthly average temperature of 32.7ºC, the next highest being 32.6ºC in
April 1998.
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Figure 6.6: Average maximum and minimum temperature since 2000 (MMS, 2018)

6.3.5 Humidity and Evaporation ratHumidity and Evaporation rates
Based on data obtained from Hulhulé weather station over a period of 14 years from 1998
to 2012 given in Figure 4-5 (weatherspark.com), the relative humidity typically ranges from 68%
(mildly humid) to 93% (very humid) over the course of a year, rarely dropping below 61% (mildly
humid) and reaching as high as 100% (very humid). The air is driest around February 26, at which
time the relative humidity drops below 71% (humid) three days out of four; it is most humid around
November 30, exceeding 89% (very humid) three days out of four. Over the course of a year, the
dew point typically varies from 23°C to 27°C and is rarely below 21°C or above 28°C.
6.3.6 Tide
Tides in the Maldives islands are mainly characterized as a mixed tide. Two main cycles
of tides are experienced over a day, which are diurnal and semi-diurnal tides. Tidal variations are
referred to the tide gauge in Hulhule island. The maximum and minimum tidal ranges are 1.10m
and 0.56m. There is a 0.2m seasonal variation in mean sea level across the country. Higher mean
tide levels are normally observed during February to April, whereas lower mean tide levels are
observed from September to November. The given table below summarises the tidal elevations
observed in Hulhule which is representative of the tidal condition in the project site as no other
tide station is present in a closer proximity.
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Table 6.3: Tidal range for the islands of Maldives (Evans, 2012)

6.3.7 Wave
The nature and the dynamics of wave pattern and height is an important factor to be
considered in construction of any offshore structures such as breakwater and coastal protection
structures. Under this project, there will be land reclamation, development of breakwater and
coastal revetments.
Two major types of waves are expected to hit the coast of Aligau island. They are waves
generated by local monsoonal wind and swell waves generated by distant storms. The local
monsoon predominantly generates wind waves that are typically strongest during May-July in the
southwest monsoon.
Dominant swell waves approached from southerly directions, with some seasonal
variations. Swells were predominantly from the south-southwest, between April to November,
with a significant peak in wave height (Hs) of 1.8 m observed in June, and from south to south
eastern directions between November and March, with a minimum Hs of 0.75 m being observed
in March. Overall wave energy was greatest on all islands during the westerly monsoon (Paul S.
Kench, 2006).
According to the analysis for most part of the year (April to November) stronger wind
generated waves will approach the project location from a westerly to north-westerly direction.
During December to March wind generated waves approached the project location mainly from
the north easterly to easterly direction.
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Aligau is exposed to swell waves approaching from a south westerly direction and south
easterly direction. Intensity of swells is estimated to be high due to the exposed nature and
proximity of Aligau to the reef rim on south. Since reclamation has been proposed on the southern
side of the island, the area is expected to receive strong and high intensity waves. Swell wave
approaching on the southern side is expected throughout the year. Aligau is not expected to receive
any level of protection from the westerly wind generated waves since it is located on southern tip
of the atoll. Similarly, waves generated by northeast monsoon is expected to directly reach the
island with no shelter as the island is located at the very southern tip of the atoll.
Apart from wind and storm driven waves, wave characteristics are also determined by the
bathymetry of the area. Wave fronts tend to reduce speed on approaching shallow depths. The
following wave crest will continue to build up on the water column until they break depending on
the wave height, length and water depth in the area (Zahir, 2015). Aligau is surrounded by a large
shallow lagoon, especially on north. Lagoon area on the southern side is small, hence, the wave
impact on the island from this side is very evident. Southern side of the island is seen to undergo
severe erosion.
Although no wave/tide meter was used to measure the wave heights in the proposed
reclamation area, mechanical observation of waves was carried out in the proposed reclamation
area by using the leveling staff. Highest wave heights were observed at the southern western side
of the island which is towards the proposed reclamation area. Wave eights ranging between 0.30.6 were noticed in this area. However, on the northern side lagoon, the average wave height
observed at the time of survey was 0.3m.
Based on the above findings, a general wave pattern around the island has been illustrated
in the below given figure.
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Figure 6.7: Estimated wave pattern around Aligau

6.3.8 Current
Currents that affect the sea around the Maldives are mostly caused either by oceanic currents,
tidal currents, wind-induced current, or wave-induced current. However, Maldivian islands are
mostly affected mainly due to monsoonal wind-induced currents.
Currents play a major role in governing the sediment dynamics around the island. Generally
current flow through the Maldives is driven by the dominating monsoonal winds. Westerly flowing
currents are dominated from January to March and easterly from May to November. The change
in current flow patterns occur in April and December, In April the westward current flow are weak
and eastward currents flow will slowly take place. Similarly, in December eastward currents flow
are weak and westward currents will take over slowly.
Since there are no local data about the current flow around the region, a GPS tracked drogue
tracks were recorded to determine the current flow in the project area at the time of field survey.
The current flow at the surveyed locations were experienced to be weak to moderate.
PREPARED BY: FORESIGHT SURVEYORS PVT LTD

99

Speed of current within the lagoon and reclamation area is low. However, towards the atoll
channel, it is experienced to be high. Surface current pattern around Aligau is shown in figure 5.1
(survey location map).

6.4 Physical and Biological environment
6.5 Biological Environment
Condition of the biological environment was surveyed at various locations around the
proposed reclamation and dredging areas. The benthic habitat and community assessment
including coral cover and marine species were assessed through photo and video transects along 3
locations. Marine water quality assessment was carried out from 6 different locations.
6.5.1 Marine Water Quality
The condition and the quality of marine water is important for natural and ecological
functioning of the organisms living in the habitat. It is necessary for health and safety reasons and
additionally for visual and aesthetic impacts. The water quality is generally determined by the level
of nutrients. There are several sources that can lead to increased nutrients in coastal waters, e.g.
sewage effluents and terrestrial storm water runoff. Sediment stir-up can also lead to release of
nutrients within the sediments especially when there is excavation and dredging involved. Marine
water quality was measured from 4 points in the proposed dredging and reclamation area and from
additional 2 points as control sites.
The tested parameters are well within the optimum range showing that the quality of water
in this area is not contaminated. It is in pristine condition.
Table 6.4: Marine water quality around Aligau

Parameter
Physical
appearance
pH

Temperature
(ºC)
Turbidity

Optimum
range

MW1 MW2

MW3

MW4

MW5

MW6

-

Clear

Clear

Clear

Clear

Clear with
particles

Clear with
particles

7.50

7.15

7.30

8.00

7.55

8.10

23.3

24.3

23.5

22.5

23.5

23.8

0.221

0.189

0.223

0.125

0.105

0.135

6.0-9.0
(ANZECC,
2000)
18-32
(ANZECC,
2000)
<3 (EPA)
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(NTU)
Total
Suspended
Solids (mg/l)
Salinity (‰)

<5 (EPA)

DO (mg/L)

-

-

<5

<5

<5

<5

<5

<5

34.33

34.00

34.50

34.33

34.01

34.32

7.90

8.75

8.23

7.98

7.87

8.12

6.5.2 Benthic cover in Transect-1 (T-1)
Marine survey site Transect-1 is located on near the proposed lagoon channel. Survey depth
ranges between 1-2m. Benthic cover in this area mostly consists of rubble, sand and live corals.
Massive corals types are mostly noticed among the live corals. Live coral cover in the area is about
25%.
Most common fish communities found in the area were Acanthuridae and Labridae and
Pomacentridae.

Figure 6.8: Benthic cover and live coral composition in T-1
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Figure 6.9: Benthic composition in T-1

6.5.3 Benthic cover in Transect-2 (T-2)
Transect-2 is towards the west of Transect-1. This site is selected as a control site.
Composition of this site is very similar to the composition of the first site (T1) with the presence
of sand, pavement, live corals and rubbles. Percentage of live coral is noticed to be more or less
the same compared to T1. Massive corals types dominate the live coral community. Live coral
cover in the area is 20%. Rock covered with turf algae is present in the area.
Most common fish communities found in the area were Acanthuridae and Chaetodontidae.
Fair number of Pomacentridae were also seen.
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Figure 6.10: Benthic cover and live coral composition in T-2

Figure 6.11: Benthic composition in T-2

6.5.4 Benthic cover in Transect-3 (T-3)
6.5.5 Benthic cover in Transect-3 (T-3)
This is the second control site selected. The location of T-3 is on further west, more towards
the Aligau atoll channel. Live coral percentage in the area is the same as site-1 (T1). The area is
mostly covered with live corals, dead corals, rubble and sand. Massive corals types are mostly
seen among the live corals in all 3 sites. Live coral cover in the area is 25%.
Most common fish family present in the area were Pomacentridae.
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Figure 6.12: Benthic cover and live coral composition in T-3

Figure 6.13: Benthic composition in T-3

6.5.6 Reef fish census
Reef fish surveys were carried out in T1, T2 and T3 where the marine benthic survey was
undertaken. Highest number of fishes were recorded from families Acanthuridae, Labridae,
Scaridae and Chaetodontidae. It was noted that herbivorous fish species were dominant in general.
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Table 6.5: Result of the fish census survey carried out

Family

Common Name

Abundance in Transects
T1

T2

T3

Acanthuridae

Surgeonfish

A

A

A

Pomacentridae

Damselfish

A

A

A

Labridae

Wrasses

R

R

A

Scaridae

Parrotfish

R

R

A

Chaetodontidae Butterflyfish

C

A

R

Balistidae

Triggerfish

-

C

-

Caesionidae

Fusiliers
Moorish Idol

-

-

R

A

C

R

Lutjanidae

Snappers

R

R

R

Pomacanthidae

Angelfish

R

R

R

Mullidae

Goatfish

R

R

-

Serranidae

Groupers

R

R

R

Siganidae

Rannit fish

-

-

-

Tetraodontidae

Puffer fish

-

-

-

Tridacnidae

Giant Clam
Thorn sea star

-

-

-

R

-

-

Myliobatidae

Eagle Ray

-

-

-

Kyphosidae

Rudder fish

R

-

-

Haemulidae

Sweetlips

-

-

-

Zanclidae

Asteroidae

A – Abundant (during the swim, species were recorded to a degree difficult to count (>50))
C – Common (during the swim, they were spotted occasionally and throughout the survey (<50))
R – Rare (Very few observed (1 or 2))

6.5.7 Timed Swim (TS1 and TS2)
A swimmer performed a timed swim in the island access channel and the proposed
reclamation area. The seabed of these areas are dominated by sand and sea grass of the type
Thalassia hemprichii. However, there was no seagrass in the proposed reclamation area. No
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significant live coral cover is spotted from any of these areas during the swim.
Around 20% of the main access channel is covered with seagrass. The rest of the area
consists of fine to coarse sand and rubbles.
Deep lagoon
Seagrass patch

Reclamation area

Figure 6.15: Lagoon environment of Aligau

Channel area

Channel area

Channel area
Reclamation
area
Figure 6.16: Seabed composition
in reclamation and island access channel
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6.6 Coastal environment
6.6.1 Current state of the coast line
Aligau has a 750m long coastline out of which the northern side of the island is mostly sandy,
whereas the southern side of the island has a rocky coastline. Beach on the northern side of the
island is nicely formed and stable. Southern side of the island, especially both eastern and western
ends of the island is noticed to have a dynamic coastline. Eastern side of the island has a sandbank
which is estimated to move seasonally between east and west side of the island. Severe erosion is
noticed along the south and south western side of the island.

Dynamic wave action,
severe erosion

Sandy beach on
north side

Areas undergoing
severe erosion

Seasonally moving
sandbank

Areas undergoing
severe erosion

Figure 6.17:Current state of the island's coastline
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Powerhouse

Figure 6.18: Aligaau's coastline on the southern side of the island
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South east

Seen towards north west

Seen towards south west

South side
Figure 6.19: Island's coastline seen from different angles

6.6.2 Coastal modification/changes over the past
Evaluation of aerial images since 2006 shows that coastline of Aligau has changed
considerably over the years. According to the google image comparison, in 2006, Aligau is seen
to have a sandy beach on the south and southwestern side of the island. However, northern side
beach is seen to be smaller than the current state. From 2006 to 2014, Aligau is seen to have
increased in size. But erosion on southern side is evident from the image of 2014 as well. The
following images since 2014, shows that erosion is taking place on the southern side of the island.
Although there are few changes on the northern side of the island’s beach, there seems to always
be a sandy beach on this side of the island. Sandbank on the eastern side is dynamic, changing the
shape considerably.
Other than the natural changes that has been taking place, no artificial modification has been
brought to the coastline of the island.
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Figure 6.20: Comparison of coastline changes in Aligau since 2006

6.6.3 Beach profiles
Beach profiles provide extensive information on island’s formation and morphology. The
slope of the beach profiles can be used to estimate whether the coastline is undergoing erosion or
accretion. Presence of sudden steep slopes show that the area is undergoing erosion. On the other
hand, wider slopes with loose sand is an indication of accretion (Beach profiles are included in the
Appendix).
6.6.4 Island lagoon
The lagoon surrounding Aligau is a huge lagoon which covers the whole eastern side of
Lhaviyani atoll. Inhabited island, uninhabited islands and resorts are present in this lagoon. Aligau
is located at the south western end of the lagoon. The lagoon area surrounding Aligau consists of
sand, seagrass, rubbles and coral reef system. A deep lagoon exists on north east of Aligau. Isolated
coral patches and massive corals are present within this deep lagoon.
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The shallow lagoon surrounding Aligau is -1.0m deep on average. However, further towards
the deep lagoon, depth gradually increases from -1.0m to -2.0m.
Deep lagoon

Seagrass

Sandy seabed

Seabed is composed
of sand and broken
coral pieces

Figure 6.21: Lagoon area surrounding Aligau

6.7 Terrestrial Environment
Terrestrial environment of the island is not expected to have a direct impact due to the
project.
6.7.1 Flora (Vegetation)
No significant impact on island’s vegetation. However, pits created by uprooting plants will
be levelled by using dredged sand. Hence, a minor impact can be expected from the use of sea
sand for backfilling the area. No tree will be removed for the project activities under addendum.
Plant uprooting and vegetation clearance has been discussed in the initial EIA.
6.7.2 Terrestrial fauna
No significant terrestrial fauna has been seen to occupy the project site. No turtle nesting site
was noticed along the beach. Few hermit crabs (Coenobita variabilis) were seen along the cost of
the project area.
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6.8 Environmental sensitivity of the project area
Environmental sensitivity refers to the presence of environmentally sensitive areas and
MPAs near the proposed project area. It also further includes known breeding grounds, famous
dive spots, bait fish spots etc. Other operational tourist resorts and picnic islands are also in
sensitive category for the purpose of this report.
Marine Protected Areas (MPAs) of Lhaviyani atoll and resorts in operation are located very
far from the project site. The closest MPA to Aligau is Lhaviyani Maakoa located on 15km north
west of Aligau.
However, Aligau Kanduolhi is a site protected under Maldives Grouper Fishery
Management Plan. According to Maldives Marine Research Institute, this is a grouper breeding
site. From the south side of the island, the grouper management site is about 300m away from the
proposed reclamation area.

Figure 6.22: Grouper Fishery Management Site near Aligau
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6.9 Natural Hazard Vulnerability
Natural hazard vulnerability risks related to global warming and subsequent sea level rise
remains a cause for concern. However, since Maldives is located within the equatorial region of
the Indian Ocean, it is generally free from cyclonic activity. There have only been a few cyclonic
strength depressions that have tracked through the Maldives (UNDP, 2006). The vulnerability is
further aggravated by the fact that rainfall in the region is of high intensity but short duration,
which may be affected due to changes in global precipitation patterns related to climate change.
However, the proposed project area has not had flooding due to rain.
In Developing a Disaster Rick Profile for Maldives by UNDP (UNDP, 2006), the natural
vulnerability of the islands and atolls of the country to potential hazards have been modelled to
understand the risk factors of the country. In that report, the disaster risk scenario for Maldives
was described as moderate in general. Referring to Suffir-Simpson Scale, the proposed project site
is considered a prone site when cyclonic winds, storm surges, tsunamis and earthquakes over the
Maldives are concerned (UNDP, 2007).

Figure 6.23: Cyclonic hazard zones and historical storm tracts in Indian Ocean (UNDP, 2006)

Maldives is also affected by severe local storms-thunder storms/thunder squalls. Hazards
associated with thunder storms are strong winds, often exceeding a speed of 100 kilometers per
hour, heavy rainfall, lightning and hail; they also give rise to tornadoes in some regions. In general,
thunderstorms are more frequent in the equatorial region than elsewhere, and land areas are more
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frequently hit by thunderstorms as compared to open oceans. However, thunder storms close to
the equator are less violent when compared with those in the tropical regions and beyond. Maldives
being close to the equator; thunder storms are quite frequent but less violent here. Strong winds
generated by severe local storms generate large wind-driven waves which are hazardous for
Maldives (UNDP 2006).
Vulnerability of the islands of the Maldives to flooding and storm surges and possibly
complete inundation is considered to be high due to increasing vulnerability to the effects of global
warming such as melting of polar ice caps. As a result, sea level rise due to climate change has
uniform hazard throughout the country (RMSI/UNDP 2006). However, there are theories that
support that high rates of evaporation in the tropical Indian Ocean may cause water levels to go
down although pan evaporation studies may indicate of only evaporation due to sunlight falling on
the pan excluding other meteorological factors.
There are no concerns related to storm water flooding as the island is small and does not cup
towards the middle of the island.
Figure 6.26 show that Maldives faces tsunami threat largely from the east and relatively low
threat from the north and south. So, islands along the eastern fringe are more prone to tsunami
hazard than those along the northern and southern fringes. Islands along the western fringe
experience a relatively low tsunami hazard. This map is produced based on the experience of the
tsunami in 2004 and also occurrence of historic tsunami events in the greater region where most
of the events have identified to have occurred from the Sumatra Region (UNDP 2006).
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Figure 6.24: Tsunami Hazard Zones

6.10 Socio-economic environment
6.10.1 Population
Aligau is not an inhabited island. It is an island leased for agricultural development. Hence,
only workers stay in the island. Currently 5-10 workers permanently stay in the island. The number
will be increased when the island becomes fully operational.
The inhabited islands of Lhaviyani atoll are Hinnavaru, Naifaru (atoll capital), Kurendhoo
and Olhuvelifushi. Other than Olhuvelifushi, population of each island is over 1000.

Figure 6.25: Population of Lhaviyani atoll islands (NBS, 2014)
PREPARED BY: FORESIGHT SURVEYORS PVT LTD

115

6.10.1.1 Health

Island staff will have to travel to a nearby island, preferably Naifaru, for medical treatments.
The island only has first kits available in the island.
6.10.1.2 Water

The island has its own desalination plant installed under the initial development phase. The
island produces water enough for the various needs of the island.
6.10.1.3 Sewerage

The island has a fully functioning sewerage system developed under the initial development
stage.
6.10.1.4 Waste disposal

The island does not have a proper waste management system. Waster is dumped into a
specified area in the island and burned periodically. Furthermore, depending on the type, waste is
occasionally transferred to Thilafushi as well.
6.10.1.5 Electricity and telecommunication

The island has its own powerhouse. Electricity is provided daily for different needs.
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7 ENVIRONMENTAL IMPACTS
7.1 Introduction
Any developmental project has impacts on the environment, which can either be positive or
negative. They can also be direct or indirect and short term or long term in their existence.
Identification of these impacts is important in the early stages of the project to assess whether they
are reasonable, and if any mitigation measures can be made.
Different methods are available to categorize impacts and identify the magnitude and
significance of the impact, such as checklists, matrices, expert opinion, modeling etc. Impacts on
the environment from various activities of the project construction work (constructional impacts)
and post construction (operational impacts) have been identified through interviews with the
project management team, field data collection surveys and based on past experience in similar
development projects.

7.2 Project Boundary and Impact Buffer Zones
Project boundary is outlined in figure 3.7. It encloses the proposed construction site together
with the expected possible impact buffer zones. Direct impact zone is identified to be the area that
falls within the direct footprint of development area, whereas indirect impact zone is identified
based on estimation, experience on previous projects of similar nature and relevant literature. No
mathematical modeling or simulation was run for identifying the impact zones. Figure 3.7
represents the impact buffer zone map.

Indirect impact buffer zones for the construction period is estimated based on the following
points;


Ample space is required on the peripheral area of direct project footprint for vehicle
movement and storage of construction items.



The main cause of impact resulting from marine construction will be sedimentation during
dredging, reclamation and construction of coastal protection features.



Depending on the size of sediments, number of time they remain within the water column
and the distance they travel varies. However, in general, it is stated that in an ideal condition
where there is flow of current, fine sediments will move about 200-500m from the point of
generation. But if the depth at which sedimentation occur is shallow, fine particles will
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tend to settle quicker on seabed.


The current flow in the proposed construction area is moderate to low. The area of sediment
generation is in shallow water and close to the reef system of the island. Hence, sediment
dispersion is expected to reach a setting velocity over the reef or after passing the island’s
reef system in some areas. However, as surface current may highly vary during the
construction period and there is an atoll channel on the western side of Aligau, which can
exert high channel currents, it is difficult to estimate the exact dispersion distance of
sedimentation. Since the project involves dredging channels, it will include dredging across
the reef where the channel opens to the deep sea.



Indirect impact on the western side of the reclamation area and island access channel is
estimated to be very much controlled by the installation of silt curtains. Proper functioning
silt curtains are estimated to block over 80% of sedimentation.

Figure 7.1: Impact buffer zone map showing the estimated extent of sedimentation
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7.3 Impact Identification method
The proposed development will have impacts on the physical, biological and socio-economic
components of the surrounding environment. An impact is any change to a resource or receptor
brought about by the presence of a project component or by the execution of a project related
activity. The evaluation of baseline data provides crucial information for the process of evaluating
and describing how the project could affect the biophysical and socio-economic environment.

7.4 Justification of the Method used
The Leopold matrix has been used to evaluate the overall impacts of the proposed
development. The Leopold matrix presents a framework approach to impact assessment of the
project. It is widely used in EIA reports done for various types of projects for the purpose of
predicting and evaluating the significance of environmental impacts. Leopold matrix fits in the
framework MCDM method and is internationally recognized (Bosko Josimovic, 2014).
Impact factors have been evaluated separately for each environmental component relevant to
the scope of this study.
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.

Spatial extent: the spatial extent over which the impact would be felt.
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Table 7.1: Project impact factors

Factor

Impact magnitude

Impact Significance

Impact probability

Impact duration

Scale

Attribute

0

No observable effect

1

Low effect

2

Tolerable effect

3

Medium high effect

4

High effect

5

Very high effect

L

Limited impact on location

O

Impact of importance for municipality

R

Impact for regional character

N

Impact for national character

M

Impact of cross-border character

M

Impact is possible (probability of less than 50%)

V

Impact is probable (probability of over 50%)

I

Impact is certain (100% probability)

P

Occasional/temporary

D

Long-term/permanent
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7.4.1 Magnitude of impacts
Table 7.2: Matrix of magnitude of the impact of factors on environmental components

Cumulative values of IF according to
environmental factors
Average

Finishing Works

Waste generation

Increased traffic

1

1

1

0

0

1

1

1

0

6

0.55

0

1

1

1

0

0

0

1

0

1

5

0.45

0

0

0

1

1

0

1

0

1

0

4

0.36

0

1

1

1

0

0

0

0

0

0

3

0.27

Average

Construction Waste

Increased utility
usage
Sum of IF values by
types and biological
components

Sand disposal

0

Construction of
Coastal structures
Machinery
maintenance

Dredging

Sea Water
Air
Physical
Noise
Components
Hydridynamic pattern
Coast line
Loss of marine habitat
Biological Terr. Flora & Fauna
Components Fish Community
Benthic composition
Landscape
Land use
Socio-cultural
Economy
Components
Reef fishing
Accidents

Mobilisation &
Demobilisation

Envisaged impact
factors

Project Activities
Construction Phase
Operation Phase

0

1

2

2

0

0

0

0

0

0

5

0.45

0

3

2

1

0

0

0

0

0

0

6

0.55

0

0

1

0

0

0

0

0

0

0

1

0.09

0

3

1

1

0

0

0

0

0

0

5

0.45

0

2

2

1

0

0

0

0

0

0

5

0.45

0

0

1

0

0

0

0

0

0

0

1

0.09

0

0

1

1

0

0

0

1

1

1

5

0.45

0

2

1

1

0

1

1

1

1

1

9

0.82

0

1

1

1

0

0

1

0

0

0

4

0.36

1

1

0

1

0

0

0

0

1

0

4

0.36

1

16

15

13

1

1

4

4

5

3

0.083 1.33 1.25 1.083 0.083 0.08 0.33 0.33 0.42 0.25

IF = 0.48

The total average values of magnitudes of expected impacts of the project for both
construction and operational phase on envisaged impact factors are within low effects. Highest
average values are obtained for factors of the biological and socio-cultural environment. This is
because, dredging and land reclamation will badly affect the marine habit in the area. However,
on the other hand the project has high economic values. Additionally, envisaged impact factoreconomy in socio-cultural components obtained the highest average value for magnitudes. But the
average assessment of effects of cumulative impact factors on environmental components is 0.48.
This impact factor value is within low effects.
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7.4.2 Significance of impacts
Table 7.3: Matrix of significance of the impact factor on environmental components

L

L

L

L

L

L

L

L

L

L

L

L

L

L

O

R

L

L

L

L
L

L

L

L

L

L

L

L

L

L

L

R

L

L

L

L

L

L

L

Increased utility
usage

L

L

Increased traffic

L

Waste generation

L

Finishing Works

L

Construction Waste

Sand disposal

Construction of
Coastal structures
Machinery
maintenance

Dredging

Marine Water
Air
Physical
Noise
Components
Hydridynamic pattern
Coast line
Loss of marine habitat
Biological
Terr. Flora & Fauna
Components Fish Community
Benthic composition
Landscape
Land use
Socio-cultural
Economy
Components
Reef fishing
Accidents

Mobilisation &
Demobilisation

Envisaged impact
factors

Project Activities
Construction Phase
Operation Phase

L

L

L

L

N

L

L

L

L

L

L

L
L

L
L

L

L

L

L

L

L

L

L

L

R

L

L

L

L

L

L

L

L

L

L

L

L

L

Most of the envisaged impact factors of the proposed project are having limited impact on
location. Impact factor noticed to have importance for municipality are Coastline. Impact factors,
‘loss of marine habitat’ and ‘fish community’ are noticed to have impacts on a regional scale.
Because ultimate effect of large scale dredging is detrimental to the marine environment. The
proposed project is estimated to have a huge positive impact on the economy of the island and the
region, hence notifies as impact of regional and national importance. Rest of the impacts are
expected to have their effect limited to the location of the project.
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7.4.3 Probability of the impact
Table 7.4: Matrix of probability of impacts of factors on environmental components

M

M

M

M

M

I

I

I

M

I

I

I

I

I

M

M

M
M

Increased utility
usage

I

M

Increased traffic

I

M

Waste generation

Construction of
Coastal structures
Machinery
maintenance
Construction
Waste
Finishing Works

I
M

Sand disposal

Dredging

Marine Water
Air
Physical
Noise
Components
Hydridynamic pattern
Coast line
Loss of marine habitat
Terr. Flora & Fauna
Biological
Components Fish Community
Benthic composition
Landscape
Land use
Socio-cultural
Economy
Components
Reef fishing
Accidents

Mobilisation &
Demobilisation

Envisaged
impact factors

Project Activities
Construction Phase
Operation Phase

M

M

M

M

M

M
M

M

V

M

V

V

V

I

V

V

M

I

I

V

I

I

M

M

M

M

M

M

M

M

M

M

M

M

M

I

I

I

M

M

M

M

M

V

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

The probability of impact matrix shows that certain envisaged impact factors of the project
activities on the environment of the project are certain to occur. Notably, dredging, sand disposal
and construction of coastal structures will certainly have impacts on the physical, biological and
socio-economic environment of the project area. Similarly, operational phase activities have the
possibility of impacting the physical, biological and socio-economic environment of the project
area.
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7.4.4 Duration of impact
Table 7.5: Matrix of duration of impacts of factors on the environmental components

P

P

P

P

P

P

P

P

P

P

P

D

D

P

P

D

D

D

Increased utility
usage

P

Increased traffic

P

Waste generation

Sand disposal

Construction of
Coastal structures
Machinery
maintenance
Construction
Waste
Finishing Works

Dredging

Marine Water
Air
Physical
Noise
Components
Hydridynamic pattern
Coast line
Loss of marine habitat
Terr. Flora & Fauna
Biological
Components Fish Community
Benthic composition
Landscape
Land use
Socio-cultural
Economy
Components
Reef fishing
Accidents

Mobilisation &
Demobilisation

Envisaged
impact factors

Project Activities
Construction Phase
Operation Phase

D

D

D

D

D

D

P

P

P

P

P

P

P

P

P

D

P

P

D

P

P

D

P

P

D

D

D

P

P

P

P

P

P

D

D

D

P

D

D

D

D

D

D

D

D

P

P

P

P

P

P

P

P

D

P

P

P

P

P

P

P

P

P

P

P

P

P

P

Most of those envisaged impacts on environment during the construction phase of the project
are noted to be temporary. However, activities such as dredging, sand disposal and construction of
coastal structures will have long-lasting impacts on the biological environment. On the other hand,
most of the activities of the operation phase will give rise to permanent impacts. Once the project
is completed, it is expected to increase land use and utility consumption leading to permanent
changes. Most of these changes are expected to have permanent effect on the physical and socioeconomic components of the environment.
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7.4.5 Limitations and uncertainties in impact identification
The level of uncertainty, in the case of the proposed development on the nearby environment
is not very well understood. There are no detailed studies on Maldivian local environment
available. Although number of harbour construction projects have been taking place throughout
the country, very few impact monitoring reports are published.
There is no long term, site specific climate data available for environment analysis and
modeling to better understand and predict the possible future impacts. Considering the seasonal
variation across the country, and the differences in local geomorphology and climate setting of
individual islands, usable data available for analysis are very limited.
Environment impact prediction also involves some degree of uncertainty as impacts can differ
considerably based on locality of each environment. Hence, identified impacts are mostly
predicted based on literature and past experience on similar projects. Therefore, it is extremely
important to carry out environment monitoring as described in the monitoring programme given
in the EIA reports to better understand the impacts.

7.5 Construction phase impacts
7.5.1 Mobilization and Demobilization of equipment and labour
Mobilisation will bring large number of materials such as rock boulders and additional people
into the island. A sudden influx of workers, larbourers and material to the island will stress the
surrounding environment for a certain limit as this is not an urbanized island.
However, increased activities of human and machineries with additional material is expected
to have minimum effect on the terrestrial environment of the island.
7.5.2 Sedimentation
Sedimentation that results due to dredging, sand disposal and marine construction in the
lagoon is identified to be one of the major adverse environmental impacts of the proposed project.
There is high possibility of sediment and silt spreading into the reef system of the island.
Fine sediment particles (roughly less than 0.06mm) will remain suspended in water column
for longer hours before reaching the setting the velocity. Flow velocity in the lagoon area should
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fall very low (less than 0.01m/s) for them to get settled (Hjulstrom Curve). Recent studies in Hong
Kong and the UK indicate that the bulk of the discharged material/sediment is likely to settle to
the seabed within 500m of the point of generation but the very fine material (<0.063 mm) may
remain in suspension over greater distances due to the low settling velocity of the fine particles.
The marine survey undertaken during field visit shows that the current in the lagoon is medium
to low. Hence, settlement of fine sediments will take a long time. Although fine sediment
settlement is expected to take a loner time, with the possibility of moving a longer distance, any
possible stress on corals due to sedimentation will become almost negligible due to spreading and
less concentration. Sediments in shallow area will settle quicker than those in deep areas. The
proposed dredge area, sand disposal area and marine construction areas are shallow which will
lead to a quicker settlement of the sediments.
Main environmental issue due to sedimentation is that it will adversely affect the growth and
life of marine environment which includes corals, fish and other living organisms.
The risks and severity of sedimentation impacts on marine life are mostly related to intensity,
duration and frequency of exposure to increased turbidity and sedimentation (Erftemeijer, 2012).
Coral polyps undergo stress due to concentrated sediments which subsequently reduce reception
of light, disrupting proper functioning, growth and life of them. Minimum light requirements of
corals range from <1% to as much as 60% of surface irradiance (Erftemeijer, 2012). Reported
tolerance limits of coral reef systems for chronic suspended-sediment concentrations range from
<10 mg /L in pristine offshore reef areas to >100 mg /L in marginal nearshore reefs (Erftemeijer,
2012). Some individual coral species can tolerate short-term exposure (days) to suspendedsediment concentrations as high as 1000 mg /L while others show mortality after exposure (weeks)
to concentrations as low as 30 mg /L (Erftemeijer, 2012).
The duration that corals can survive high turbidities ranges from several days (sensitive
species) to at least 5–6 weeks (tolerant species) (Erftemeijer, 2012). Increased sedimentation can
cause smothering and burial of coral polyps, shading, tissue necrosis and population explosions of
bacteria in coral mucus (Erftemeijer, 2012). Fine sediments tend to have greater effects on corals
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than coarse sediments. Turbidity and sedimentation also reduce the recruitment, survival and
settlement of coral larvae. Maximum sedimentation rates that can be tolerated by different corals
range from <10 mg/cm2/day to >400 mg/cm2/ day. The durations that corals can survive high
sedimentation rates range from <24 hours for sensitive species to a few weeks (>4 weeks of high
sedimentation or >14 days complete burial) for very tolerant species (Erftemeijer, 2012).
7.5.3 Marine Water quality
Activities in marine environment, especially construction activities cause significant adverse
impacts on marine water quality due to increased turbidity which leads to reduction of visibility.
Sediments will be transported in the water column as suspended material and bedload depending
of the size of material. Fine material will be transported as suspended material and can be
transported over a long distance depending of the surface current. However, larger particles will
soon settle at the bottom without being carried away for a long distance. Increased turbidity can
cause stress on marine life. It can also cause major shifts in invertebrate communities as they are
more tolerant on sedimentation.
Marine life, especially soft and massive corals are very sensitive to changes in turbidity. At no
point, turbidity level within the project area shall increase beyond 3 NTU which is the maximum
allowable limit set by EPA. Higher turbidity levels will lead to reduced coral growth, bleaching
effect and damages to the coral tissue (Erftemeijer, 2012).
In addition to the production of turbid plumes, sedimentation, resuspension, release of
contaminants to the marine environment is a potential risk that can degrade the marine water
quality. Construction activity require the use of hazardous chemical substances such as fuel, oil,
grease and paints. Any accidental spillage of these substances during the operation of the dredger
will cause marine water contamination.
Additionally, disturbance to the original seabed might exposes the anaerobic layers of
sediment, which increase the marine life’s nutrient content. Such incidents give rise to an increased
growth of aquatic plants and cause Biological Oxygen Demand (BOD) to increase. Increase in
BOD level deprives the water body of Dissolved Oxygen (DO), leaving less oxygen for fish and
other marine organisms (Erftemeijer, 2012).
PREPARED BY: FORESIGHT SURVEYORS PVT LTD

127

7.5.4 Effects on terrestrial environment
No trees are to be uprooted for the projected activities outlined in this report. The presence of
flora and fauna in the project areas is found to be minimal. Hence, no impact is envisaged for the
terrestrial environment. But the increase in noise and air pollution may adversely impact the flora
and fauna in the nearby project area temporarily.
7.5.5 Effects on Groundwater Quality
Since the temporary construction site is on the island, it is likely that oil and hazardous
substances might accidently spill/leak onto the ground. But as reclamation progress, it is expected
that site area will be shifted to the reclaimed land for the ease of work. The likelihood of salt water
leaching into the island’s water table is less since reclamation begins from the island’s shoreline.
There is no direct project activity that will lead to ground water contamination or depletion.
However, use of sea sand to fill and level the pits created during uprooting plants might reduce
ground water quality since saltwater intrusion into fresh aquifers is made possible by this activity.
7.5.6 Change to hydrodynamic pattern and coastline
As the proposed project involves bringing changes to the footprint of the already existing
coastline of the island, changes in hydrodynamic pattern around the island is expected. However,
the effect of the changes is difficult to be estimated in the absence of hydrodynamic modelling.
Most common effects due to disturbances to the hydrodynamic pattern around an island is erosion
and accretion from different parts along the coast line. It is expected that a hydrodynamic
equilibrium will be reached with the first 2-3 years after the project.
However, under the proposed project, 100% of the newly created coastline will be protected
by coastal protection structures. Additionally,the gryones will stabilise the beach area. Hence, as
per the design of the proposed project, the effect on the coastline due to the changes in
hydrodynamic movements will be minimum.
7.5.7 Seagrass removal/disturbance
Few seagrass patches are present in the proposed land dredge area. Seagrass meadows are
rich ecosystems that provide habitat for number of marine faunas such as turtles, rays, sharks etc.
Seagrass functions as terrestrial plants acting as carbon sinks that converts carbon dioxide from
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atmosphere into oxygen. Coastal seagrass can store more heat-trapping carbon per square
kilometre than forests can. According to UN’s Intergovernmental Panel on Climate Change,
many factors influence the exact amount of carbon that can be taken up by a seagrass meadow,
but rough calculations show that if we restore one hectare of seagrass, it would correspond to at
least ten hectares of dry-land forest and even as much as 40. Additionally, the roots of seagrass
grow deep into the sand which helps to hold sand in place whereby protecting beaches against
erosion. Hence, in an environmental point of view, seagrass removal is considered as an activity
that will adversely affect the environment of the island and the whole world at large.
7.5.8 Marine habitat loss
Dredging, sand disposal and revetment construction will lead to the direct loss of marine
habitat within the footprint of the areas. But, more than 90% of the benthic cover of the proposed
development areas consist of sand and seagrass. Hence, in a way the impact can be considered to
be minor. However, apart from the direct habit loss, the stress caused during the construction face
of the project is likely to cause destruction to the close by area. Increased sedimentation and
settlement of sediments on corals blocks light, ultimately reducing photosynthetic activity of
zooxanthellae.
7.5.9 Aesthetics
Although temporary, the visual amenity and aesthetics of the proposed construction area will
be adversely affected during construction. There will be physical presence of waste in the
construction site. Noise and dust will be produced from various activities of the construction site.
The movement of dredger can be sighted from distance, especially during night time. This is not a
big issue as the island is an uninhabited area.
7.5.10 Operation of construction machineries
It is part of the project to use machineries such as excavators, dump trucks, concrete mixing
machines and welding plants. Their operation will cause vibration and noise pollution affecting
the physical environment of the proposed project area. Since these machineries use hazardous
substances such as oil and grease, there is likelihood of them spilling from the machine and
contaminating the groundwater. Hence, contractor must take care in use and operation of these
machineries so that it gives the minimum disturbance to the surroundings.
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7.5.11 Impacts on environmentally sensitive habitats – Grouper Management Site
protected under the Maldives Grouper Fishery Management Plan
Atoll channel on the western side of Aligau (Aligau Kanduolhi) is a protected area under
aldives Grouper Fishery Management Plan. At the closest point at the southern side of the island,
the protected site is about 300m away. Despite the mitigation measures taken during construction,
the site might experience the effect of sedimentation.
According to the research, “Chronic effects of suspended solids on gill structure,
osmoregulation, growth, and triiodothyronine in juvenile green grouper Epinephelus coioides”,
done by the Centre for Coastal Pollution and Conservation, City University of Hong Kong,
prolonged exposures of groupers to sedimentation can cause sub-lethal stress and compromise the
health of the species. The results also showed that the exposure was not lethal at environmentally
realistic concentrations, and no changes in food intake, growth and RNA: DNA ratio were
observed. However, damages to gill structure, including epithelium lifting, hyperplasia in the pillar
system, and reduction of epithelial volume, were clearly evident, and strongly correlated with
suspended solid concentration exposure.
Hence, with the proposed mitigation measures, the project can be carried out without much
adverse impact on the protected grouper site.
7.5.12 Cumulative impacts
Most of the identified impacts are solely due to the proposed land reclamation and coastal
protection project. It is important that the dredging and reclamation activity of the proposed project
is completed as soon as the EIA report gets approved, without coinciding the hottest period
(Marhc-April) of the coming year. Usually at this period of every year, National Oceanic and
Atmospheric Administration (NOAA) use to issue coral bleaching watch warning to Maldives via
the Satellite Coral Bleaching Alert System. Hence, if dredging reclamation is carried out during
such a period, the impact and stress on corals will be cumulative and doubled.
Most of the cumulative impacts will occur from the operation phase activities such as that
arising from increased utility usage and increased marine transportation to and from the island.
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of the cumulative impacts.
7.5.13 Construction activities
Number of construction activities are involved in proposed development project. They include
site preparation, regular material transportation, loading, unloading, breakwater construction etc.
These activities can give rise to number of impacts on the surrounding environment. However,
they are minor impacts which are mostly experienced in the direct project area. Most common
impacts that result from construction activities are;


Noise pollution



Air pollution



Vibration



Construction chemical and chemicals from paints

7.5.14 Construction waste
There will be a significant amount of waste generated in the construction site both from
workers and various construction activities. There will be wastes of different types generated such
as construction solid waste and general household waste from workers. General domestic waste
will not impose a significant risk as most of it can be removed via the current waste management
system of the island.
However, construction and hazardeous waste might give rise to health related risks if they are
not managed properly. Construction waste will include empty bags, cardboard boxes, pieces of
geo textile later, concrete, metal pieces etc. Hazardeuos waste include fuel, grease etc.
7.5.15 Health and Safety
A construction site is a dangerous zone where risky activities take place with hazardous
materials. Those who work in the site and surrounding area are at risk during the construction
phase if they are not taking proper safety measures. Hazardous chemical substances, heavy pointed
objects, walking along concrete debris and working over raised platforms involve high amount of
risk, which can even lead to fatal accidents.
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Hence, all site workers should wear appropriate safety gear including hardhat, safety shoes
and overalls. Site workers should be aware of safety policies and emergency plans to be followed
in the site during normal work routine and energy instances. Fire extinguishers and first boxes
should be readily available within known places in the site. The building areas should be fenced,
and appropriate construction sign boards (‘No Entry’, ‘Construction Site’, ‘Danger’ sign boards)
should be erected to warn others.
7.5.16 Impacts due to Covid and other vector-borne diseases
Since this is a time of pandemic where the whole world including Maldives is facing the spread
of covid, there are possible covid related impacts.


Close contact of project staff with already residing island staff can lead to spread of
corvid and other vector-borne diseases among the island staff.



Possible failure to follow the HPA guidelines will lead to spread of covid within
project staff as well as in the island.

7.6 Operational phase impacts
7.6.1 Increased usage of utility services
Once the project is completed, it will lead to increased usage of utility services, especially
when the island is in full operation. Even if no upgrade on the existing utility facilities are required,
their usage will be increased. Hence, more fuel will be burned for electricity. This will in turn
increase the emission of hazardous gases into atmosphere such as Carbon Monoxide and add on
to the already existing cumulative impacts. Additional staff will be working in the island. Marine
transportation between to and from island will be increased as safe and easy access will be
available.
7.6.2 Increased waste generation
Currently the island does not have a proper waste management system. Similar to utility usage,
completion of the project will lead to increased waste generation. It can yield from the increased
marine transportation to and from the island and increased activates in the island. Waste will
include construction waste, domestic waste and industrial waste that needs to be disposed
carefully. Arrangements have to be made to collect the waste from designated spots and dispose
them properly.
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7.7 Cumulative impacts
Those impacts that are generated during the operation phase are cumulative impacts that will
add up to the already existing similar ones. For instances, usage of utility services and waste
generation. Hence, arrangements have to be made at an early stage to manage them.

7.8 Positive impacts
The final outcome of the project is provision of easy and safe access to the island and much
needed coastal protection. They are important positive impacts that holds high socio-economic
value.
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8 IMPACT MITIGATION MEASURES
8.1 Introduction
Since it has been certain that certain impacts are going to take place, it is highly important that
proper measures and actions are taken to minimise and mitigate them. Under this section,
environment mitigation and management measure relevant for the proposed development will be
outlined. These measures must be adopted during the construction and operational phase so that
the targeted impact will show reduction in its severity.

8.2 Justification for the proposed mitigation measures
The environment management and mitigation measures outlined in this report are selected
based on number of factors. Most importantly, practicality of the proposed measures in a costeffective manner with locally available expertise, technology and equipment is considered. These
proposed measures have been widely used in Maldivian construction industry effectively with
minimum usage of manpower. Hence, the proposed mitigation measures are considered to be the
most suitable for the proposed development.

8.3 Limitations of the proposed mitigation measures
The mitigation measures are proposed for the identified impacts. As highlighted before, under
the limitation of environmental impacts, the identified impacts do have limitations. The magnitude
and severity of the impacts are estimates based on literature and experience. Hence, same degree
of uncertainty will present the proposed mitigation measures.

8.4 Mitigation measures for construction phase impacts
8.4.1 Mobilization and Demobilization of equipment and labour
The following are to be taken to minimize the impacts due to mobilization and demobilisation;


Where possible, landing crafts or barges with landing platforms should only be used
for mobilisation and demobilisation.



Strictly follow the project schedule.



Where possible, machinery should move along the same path.



Machineries and workers should be active within project areas.

No additional cost other than the project cost is involved for this activity.

PREPARED BY: FORESIGHT SURVEYORS PVT LTD

134

8.4.2 Sedimentation and marine water quality
As identified, the major environmental impacts due to the proposed project is sedimentation.
Following measures are to be strictly followed to minimise sedimentation issue as much as
possible.


Complete the marine construction within the least possible duration.



Strictly follow the project schedule and site management policies.



Regular monitoring as outlined under monitoring section should be carried out to keep
control of the turbidity and sedimentation. Turbidity level must not go beyond 3 NTU.



A proper setting-out survey must be undertaken to mark the locations of the dredging,
reclamation line and coastal protection structures before the physical work is
commenced.



Machinery movement should be restricted only to the project work area. Even though
the surrounding area is a shallow deep lagoon, it is not recommended to move the
excavator to areas/works which are not within the scope of the project.



Reclamation should be undertaken within a sand bund wall that encloses the entire
reclamation area.



Reclamation and island access channel dredging should only be carried out after the
installation of silt curtains as shown in figure 3.12.



The discharging pipeline of the sand pump must be supervised daily to check for any
possible leaks.

The coast for the construction of sand bund wall and placement of silt curtain is included within
the project budget. However, if they are to be carried out separately, they are expected to cost
USD100,000.
8.4.3 Specific measures to protect the grouper management site
The main impact on the grouper management site would be the spread of sedimentation into
these areas. Hence, specific measures to contain the sedimentation must be carried out.


Regular monitoring as outlined under monitoring section should be carried out to keep
control of the turbidity and sedimentation. Turbidity level must not go beyond 3 NTU.



A proper setting-out survey must be undertaken to mark the locations of the dredging,
reclamation line and coastal protection structures before the physical work is
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commenced.


Machinery movement should be restricted only to the project work area. Even though
the surrounding area is a shallow deep lagoon, it is not recommended to move the
excavator to areas/works which are not within the scope of the project.



Reclamation should be undertaken within a sand bund wall that encloses the entire
reclamation area.



Reclamation and island access channel dredging should only be carried out after the
installation of silt curtains as shown in figure 3.12.



Avoid activities that generate high amount of sedimentation during full and new moon
days of every month as these periods are noticed as grouper spawning periods. Hence,
2-3 days before and after the full and new moon should be left without doing activities
that generate high amount of sedimentation such as dredging and reclamation.

No additional cost is required for this component. The cost of silt curtain and bund wall
construction has been highlighted under 8.4.2.
8.4.4 Aesthetics
The construction site will look hazardous and lead to loss of aesthetics and visual amenity.
Hence the following mitigation measures ae proposed.


Follow the project schedule and complete the work as soon as possible.



Fencing the site area, especially the vehicle maintenance and washing area.

The estimated cost of fencing the project site is USD10,000.
8.4.5 Dredging
Following mitigation measures must be taken during the dredging work;


Dredging work should begin after marking the exact boundary required for dredging
so that marine habitat destruction will be controlled.



Dredging should only be undertaken from the proposed channels and maneuvering
area.



Work should be completed as soon as possible, at least within the schedule so that the
stress on the surrounding environment will be less.



No dredging of any sort, whether for unloading or loading should be undertaken by
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using machineries from an area not approved under Dredging and Reclamation permit
or an area not covered under the EIA.


Avoid activities that generate high amount of sedimentation during full and new moon
days of every month as these periods are noticed as grouper spawning periods. Hence,
2-3 days before and after the full and new moon should be left without doing activities
that generate high amount of sedimentation such as dredging and reclamation.

No additional cost is required for this component. The cost of silt curtain and bund wall
construction has been highlighted under 8.4.2.
8.4.6 Mitigation measures against Covid and other vector-borne diseases
The following mitigation measures must be followed.


Staff having Covid related symptoms must not be mobilised to the island until it is
confirmed that they are negative to Covid.



The contractor must follow the relevant guidelines issued by HPA at all times of the
project.



Prior to mobilization, contractor must obtain the approval as per the HPA’s guideline,
“Guideline to obtain approval for visiting islands to provide public service” issued on
July 20, 2020.



Where possible, project staff must follow the general social distancing guideline inbetween the project staff, more importantly from the island staff.



Where possible, staff must wear mast at all times when they are working with others.



Project staff are not advised to meet island staff unless there is a genuine need. In case
of a genuine need, the meeting must be held as per the guidelines of HPA, following
social distancing and wearing mask.



Where possible project related meetings with the council and other stakeholders
should be conducted online.



Shopping and material transfer to project site must be carried out in bulk to minimise
contact between people.
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8.4.7 Operation of machineries
Heavy machineries and vehicles such as excavator and trucks will be used during the
construction phase of the project. Machinery operation plays a huge role in production of noise
and dust within the site. Following measures are to be taken during machinery operation.
 Do not park construction vehicles outside the project area.


Where possible, materials should be transported in bulk to minimize transportation
frequency.



Use properly maintained vehicles so that it will have less emission in terms of noise
and gasses.



Follow designated vehicle paths for machineries and same route of transportation
where possible.

No additional cost is involved. Vehicle maintenance and material transportation is part of the
project.
8.4.8 Construction activities
Since construction activities will last for 9 months, most of the construction phase impacts are
expected within this period. Therefore, number of mitigation measures as given below have to be
implemented for this period of the project.
 Erection of construction sign boards in the work area and fencing the site is a must.


Do not leave objects that has potential to fall free standing and/or near edges
unattended.



Proper use and wear of safety gear by site workers.



Regularly monitor and clean construction site for water accumulation to reduce
potential risks of mosquito breeding.



All construction activities should be limited to the project boundary and should take
place according to the schedule so that it will reduce the impact of construction.



First aid kits and fire extinguishers should be readily available in a known place in the
project area.



Proper maintenance of vehicles.



Machinery usage and idle time should be monitored and minimized.

No additional cost is involved as the above mentioned activities have to be carried out as part of
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the project.
8.4.9 Construction waste
Large amount of construction waste generated during construction phase have to be disposed
to reduce the impact of the activity. Those waste, especially hazardous waste that are not suitable
to be disposed in the island via its waste management system will be taken to Thilafushi.
 Where possible construction waste must be reused.


Construction waste should only be piled within the site and removed regularly.



Avoid transportation of waste during rainy periods.



Construction site should be regularly cleaned.

Waste transfer between Aligau and Thilafushi will cost about USD5,000.0 per trip by a cargo
vessel.
8.4.10 Health and Safety
Staff working in the construction site will exposed to risky conditions. Below given are the
measures to be taken against health and safety impacts.
 Proper construction sign boards should be erected in the site so that public will be
aware.


Every site worker should be provided with work appropriate Personal Protective Gear
(PPE) such as safety shoes, hardhats, gloves, overalls etc. Safety ger to be worn at all
times during work.



Fire extinguishers should be readily available.




First kits should be readily available.
Utilise experienced and qualified workers.



Only certified operators should be allowed to operate machines.



Proper Standard Operation Procedures should in in use in site to improve coordination.



Construction site should be closed for unauthorized personnel.



Proper vehicle maintenance should be undertaken.



Proper communication flow should be maintained within the project team including
stakeholders of different levels.



Workers should be made aware of emergency evacuation plans.
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Regularly monitor and clean construction site for water accumulation to reduce
potential risks of mosquito breeding.



Do not leave objects that has potential to fall (near edges) unattended.

Provision of safety equipment is included as part of project. Since contractors staff are used,
such equipment will be provided to staff on annual basis.
8.4.11 Handling oil and hazardous substances
Set procedures should be followed in the site in handling hazardous substances. Oil and other
such substances should be stored in proper solid containers. Oil tanks should be placed over paved
surfaces. Similarly, refueling of vehicles should be carried out over solid surfaces or mats.
Absorbent mats should be used at the time of refueling to ensure that no oil spills or leaks onto the
ground. In case if any oil leak is noticed from any machinery used in the site, the specific
machinery should be grounded immediately until the issue of leaking has been resolved.
8.4.12 Emergency response mechanism/plan
The site should be ready to handle any sort of emergency situation that might occur due to the
nature of the ongoing going. As such, the following arrangements should be made.
 Site must have a written Emergency Response Plan that identifies the emergency
assembly points, emergency contact numbers, evacuation maps at times of
emergencies etc.


At the project inception, a drill must be performed to make site worker aware of the
plan.



Any new site staff who joins the site after the inception drill must be taken through the
plan.



Evacuation map at the time of any emergency should be printed and erected in the site
at a place visible to site staff.



First box and fire extinguishers must be ready available in the site at know places.

8.4.13 Physical work of the project has to be temporarily halted under the following
circumstances
The project work has to be temporarily stopped under the following conditions.
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8.4.13.1 Weather parameters

There are number of weather alerts issued by Maldives Meteorological Service. Work has to
be planned based on these weather alerts as given below.


No dredging and reclamation activities should be undertaken when yellow alert or
above is issued for the project area by Maldives Meteorological Service. Work can
only be resumed after the alert level has been lowered back to normal. A level 2 alert
(yellow) is issued for earthquakes with a possibility of an ocean wide tsunami. Under
this stage, the Project Manager should continuously check for any possible increase
in the alert level or further advice from the relevant government authorities.
Arrangements must be in place to evacuate the site at any time if the alert level has
been increased. Work can go back to normal once the alert level is alleviated back to
normal.



Work site must be evacuated at issue of level 3 Alert (Orange and Red) by Maldives
Meteorological Service. According to MMS, a Red alert will be issued for a
confirmed ocean wide tsunami in the Indian Ocean ring and will affect the Maldivian
islands. Since the project site is accommodated in the coastal area, site evacuation to
high, strong building is recommended. In the absence of such buildings, it is advised
to move into the ocean on boats till the warning is cancelled.

8.4.13.2 Turbidity level

The maximum allowable turbidity level during the course of the project, at any of the locations
where water quality has been tested is 3NTU (EPA). If it has been noticed that the turbidity level
has gone beyond this value at any time of the project, physical work of the project should be halted
and resumed after the issue has been solved.
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9 STAKEHOLDER CONSULTATION
Number of stakeholder consultations were held for the purpose of this EIA. A scoping meeting
was held in EPA to discuss the project scope and finalizing the ToR. Further stakeholder
consultations were undertaken with parties highlighted in the approved ToR.
Consultations were conducted were conducted via video conferencing. In each stakeholder
meeting, participants were briefed on the proposed development activities. Their views, comments
and concerns were noted.
Apart from the scoping meeting, consultations were carried out with the following parties.


Lh. Atoll Council

4th October 2020



Ministry of Fisheries, Marine Resources and Agriculture

7th October 2020



Maldives Marine Research Institute

7th October 2020



Ministry of Environment (Environment Department)

4th October 2020



National Disaster Management Authority

-



Health Protection Agency

8th October 2020

9.1 Scoping Meeting
Following the EIA application submission on 6th September 2020, EPA decided to hold a
scoping meeting for the project. The scoping meeting was held in EPA on 27th September 2020.
In addition to the officials of EPA and EIA consultant, it was attended by a representative of the
project proponent, council members of atoll council of Lhaviyani atoll and officials from other
relevant authorities and institutions. In the meeting, the need and scope of the proposed was
discussed.
Main points discussed in the meeting are given below.


As the beginning, EIA consultant and the proponent highlighted the need and the
scope of the project.



EPA inquired about the current state of the island and the extent of the agricultural
activities developed in the island.
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Representative of the proponent explained the state of the island. As per the
representative, although the island is not fully operational producing agricultural
products, currently they are growing chili plants. He further noted that, the island is
underdoing severe erosion from the northern side, imposing high risk of damage to
the powerhouse building in the island. Hence, he noted that it is important to carry out
a coastal protection project in the island before the island is fully operational as an
agricultural island.



EPA requested to consult the other relevant authorities such as atoll council of
Lhaviyani atoll and Maldives Marine Research Institute regarding the project.



EPA further noted that there is a grouper management site managed by Maldives
Marine Research Institute (MMRI) near the proposed project area. Hence, MMRI
needs to be discussed regarding this project.



Discussions were also held regarding uprooting plants and trees. However, uprooting
trees and plants is not within the scope of this project as it has been discussed in the
initial EIA carried out to begin the initial project. Although vegetation clearance has
been discussed in the initial EIA report, so far this activity has not been carried out.
Hence, if any uprooted tree is to be exported from the island, representative of the
atoll council noted that it is important to identify whether any of the inhabited islands
in the Lhaviyani atoll needs these trees before they are being taken out of the atoll.



As the conclusion, EPA requested to undertake the typical environmental surveys in
the project area.

Table 9.1: List of participants of the scoping meeting

NAME
Rifath Naeem

DESIGNATION

OFFICE

CONTACT

EPA

-

Firdous Hussain

EIA Consultant

Foresight Surveyors

797 3873

Ibrahim Simaau

President

Atoll Council

799 9796

Hussain

Representative of
Proponent

Crystalline.mv

9.2 Meeting with Lhaviyani Atoll Council
A request for consultation meeting regarding the proposed EIA addendum to the Aligau
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Agriculture project was sent to Secretariat of Lhaviyani Atoll, Atoll Council via e-mail on 01st
October. A Zoom Meeting was scheduled for 04th October, 1315hrs.
Main points discussed in the meeting are summarized below;


At the beginning, the need and purpose of the project was briefed to the meeting
attendees from consultant’s side. Also the consultant presented the concept design of
the proposed project along with the key project activities.



Consultant asked on the opinion of the Atoll council on the project.



Ibrahim Simaau, Council President welcomed the project but expressed some concerns
regarding the EIA process, that the council is contacted only during the stakeholder
consultation process and after that they do not get an update on the EIA or the project
itself.



Consultant explained how the EIA process works and highlighted that before
submitting the EIA to EPA, consultant have to send the EIA report to the respective
atoll council.



Ibrahim Simaau, stated that after the initial consultation in some EIAs, project scope
gets changed a lot. However, the council is not informed of the changes and they come
to know it by reading the final report. Also expressed that if councils are to be
considered stakeholders, such project scope changes should be informed prior to the
project initiation so that the council can weigh in on behalf of the local population as
such projects will affect their livelihoods.



Consultant agreed on that note and highlighted that their opinion will be included in
the EIA report.



Hassan Iyaas asked the consultant with regard to land clearance that what will happen
to the coconut palm trees in the cleared area.



Consultant answered that some palm trees will be relocated within the island and the
rest can be proposed to be donated for replantation elsewhere.



Ibrahim Simaau, highlighted that it would be very beneficial for the atoll if the
uprooted coconut palm trees be used within the atoll since 04 islands; Lh.Naifaru,
Lh.Hinnavaru, Lh.Olhuvelifushi and Lh.Kurendhoo have expressed interest to plant
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more palm trees specially in the reclaimed areas.


Consultant commented that it can be proposed in the EIA and an arrangement can be
made with the proponent to transfer the uprooted palm trees to the required islands
within the atoll.



The meeting was concluded on the highlights of the above mentioned notes.

NOTE: Although uprooting of trees and coconut palms were discussed in the meeting, it has to be
noted that tree uprooting is not part of this report. It has been discussed and approved in the initial
EIA done in 2016.
Table 9.2: List of the participants of the meeting

NAME

DESIGNATION
Lead EIA Consultant

OFFICE

CONTACT

Foresight Surveyors Pvt Ltd

7973873

Abdul Awwal

EIA Consultant

Foresight Surveyors Pvt Ltd

9950727

Ibrahim Simaau

President

Atoll Council

7999796

Atoll Council

7789330

Atoll Council

7610168

Firdous Hussain

Mohamed Ahmed Director General
Fulhu
Hassan Iyaas

Asst. Director

9.3 Meeting with Ministry of Environment (Environment Department)
A request for consultation meeting regarding the proposed EIA addendum to the Aligau
Agriculture project was sent to Ministry of Environment; Environment Department via e-mail on
01st October. A google Meet Meeting was scheduled for 04th October, 1015hrs.
Main points discussed in the meeting are summarized below;


The consultant briefed on the proposed project and key project activities to be
undertaken.



Ilham Atho, Asisstant Director asked on the type of agriculture activities to be carried
out in Aligau.



Consultant answered that conventional farming and other methods of farming such as
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hydroponics will be practiced.


Ilham Atho, further asked whether any agriculture activity is ongoing in the island.



Consultant answered that with the initial EIA, there are some farming activities on
going.



Ahmed Anwar, highlighted the importance to follow regulation with regard to the
proposed activities.



Meeting was concluded with the highlights of above mentioned points.

Table 9.3: List of the participants of the meeting

NAME

DESIGNATION

Firdous Hussain

OFFICE
Lead EIA Consultant Foresight Surveyors Pvt Ltd

Abdul Awwal A. EIA Consultant
Nizar
Ahmed Anwar

Assistant Director

Atho Assistant Director

Ilham

CONTACT
797 3873

Foresight Surveyors Pvt Ltd

9950727

Ministry of Environment;
Planning & Strategic
Department
Ministry of Environment;
Environment Department

301 8362
301 8301

Mohamed

9.4 Meeting with Ministry of Fisheries, Marine Resources and Agriculture and
Maldives Marine Research Institute
A request for consultation meeting regarding the proposed EIA addendum to the Aligau
Agriculture project was sent to MoFA and MMRI via e-mail on 05th October. A google Meet
Meeting was scheduled for 07th October, 1300hrs.
Main points discussed in the meeting are summarized below;


The consultant briefed on the proposed project and key project activities to be
undertaken.



Consultant highlighted that, according to EPA, there is a grouper management site
monitored by MMRI near the proposed project site.



Nizam Ibrahim from MMRI explained that Aligau Channel is a Grouper Aggregation
site and it is a protected site under Maldives Grouper Fishery Management Plan. He
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asked on the details of the project activities of channel dredging, beach replenishment
and shore protection.


Consultant explained and gave justification for dredging the outer and inner channel.
Additionally, on the south side of the island, the erosion is very severe that erosion has
reached the existing buildings and to protect the infrastructure it is very essential that
the southern shoreline is reclaimed with shore protection. Also offshore protection is
also proposed to minimise the impact of seasonal erosion.



Ahmed Najeeb from MMRI highlighted that some of the proposed activities are close
to the protected area of Aligau Channel (Aligau Kanduolhi). Therefore, it is very
important to take mitigation measures such as installing silt screens. Also he
emphasised on avoiding work on new and full moon period of every month with a
buffer of five days since their monitoring has observed that during new moon period
the grouper aggregation is at peak.



Consultant highlighted that the recommendations for stringent mitigation measures
along with the recommendation to adjust work schedule to accommodate a non-work
period during new moon period will be included in the EIA report.



Raufath Nizar from MoFMRA, highlighted that the regulation 2014/R-376;
Regulation on Maldives Grouper Fishery and Grouper Export is currently expired
since the passing of the new Fisheries Act of Maldives. Under the new Act, MoFMRA
is in the process of publishing the new regulation and currently the regulation is sent
to AG office for comments. The new regulation will highlight the specific activities
which can be carried out in the protected area and it will also declare buffer zone. She
emphasized that though there is no regulation in effect, it is important to follow the
old one to maintain the structural and environmental integrity of the area.



Consultant asked how long will it take to publish the new regulation.



Raufath Nizar, answered that they are hoping to publish it within a week after AG’s
approves it.



Consultant, highlighted that if the new regulation is to be published in a week, the EIA
report can be delayed till it is published to reflect the mitigation measures and
environmental monitoring on guidelines set by the new regulation.



Raufath Nizar, appreciated that the consultant has decided to wait for the new
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regulation regarding the Grouper Fishery Management Plan to be published before
finalizing the EIA.


Meeting was concluded with the highlights of above mentioned points and mitigation
measures to protect the MPA from any disturbance from the project activities.

Note: Raufath Nizar from MoFMRA informed via e-mail on 14th October that they were unable to
publish the Grouper Fishery Management Plan due to some additional requirements by AG office.
Table 9.4: List of the participants of the meeting

NAME
Firdous Hussain

DESIGNATION

OFFICE
Lead EIA Consultant Foresight Surveyors Pvt Ltd

Abdul Awwal A. EIA Consultant
Nizar

CONTACT
7973873

Foresight Surveyors Pvt Ltd

9950727

Nizam Ibrahim

Senior Research
Officer

Marine Research Institute

9984888

Ahmed Najeeb

Senior Research
Officer
Research Officer

Marine Research Institute

7901147

Ministry of Fisheries, Marine
Resources & Agriculture

7782217

Raufath Nizar

9.5 Meeting with Health Protection Agency (EPA)
A meeting was held with Nishan Ahmed –Deputy Director General of HPA on 8th October
2020 regarding the project. Nishan Ahmed noted that they have no particular concern regarding
the project. However, given the situation, all the instructions given by HPA regarding the covid
situation has to be followed.

9.6 National Disaster Mnagement Authority (NDMA)
As highlighted in the approved ToR, general comments/guideline provided by NDMA
regarding infrastructure development projects in Maldivian islands are referred. NDMA mainly
encourages the proponents and consultants working on development projects to carry out a study
to identify, predict and evaluate hazard impacts associated with a new developments or the
extension of an existing facility (from existing hazards as well as those which may result from the
project).
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NDMA believes that Hazard impact assessment is an integral component of and extension to
the environmental review process and environmental impact assessment in that it encourages
explicit consideration and mitigation of hazard risk.
The 2 page comments/gridline sheet provided by the NDMA is included in the appendix.
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10 ENVIRONMENT MANAGEMENT PLAN
10.1 Introduction
The aim of this Environmental Management Plan (EMP) is to measure, manage and mitigate
adverse environmental impacts associated with the proposed development project. This EMP has
been developed under the framework of Regulation 2012/R-27. This EMP will establish a
framework for the project proponents to manage and control predicted impacts of the proposed
project. It will include environmental monitoring, reporting, implementing measures to manage,
avoid and mitigate negative impacts of the proposed project. It will further highlight the grievance
redress mechanism for the project.
Additionally, the EMP will provide evidence of compliance to legislation, policies, guideline
and requirements of EPA applicable to the proposed project.

10.2 Scoping of the EMP
10.2.1 Environmental impacts and Mitigation Measures
Major environmental impacts and relevant mitigation measures for the project have been given
in the EIA report.
10.2.2 EMP Management team
The below named parties are involved in undertaking the EMP of the project;


Project Proponent – Crystalline.mv



Contractor – to be selected



Environmental Consultant - Foresight Surveyors Pvt Ltd completed the EIA report.



Environmental Regulator - Environment Protection Agency (EPA)

10.2.3 Specific Roles of the Management Team
10.2.3.1 Project Proponent – Crystalline.mv

As the proponent of the project, Crystalline.mv is responsible for;


Undertaking and executing all project related activities



Monitoring project activities, allocating a dedicated staff to oversee and manage the
project from proponent’s side (Project Manager/Coordinator)
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Preparation of EMP



Submission of environmental monitoring report as required by EPA



Ensure project activities are carried out in accordance to the EMP



Report to Environmental Consultant any incidents beyond regular monitoring



Record and rectify any environmental or health and safety incident immediately

10.2.3.2 Project Contractor – (to be selected)

The contractor of the project should be responsible for;


Executing all project related activities as per the agreement with Project Proponent



Monitoring project activities, allocating a dedicated staff to oversee and manage the
project from contractor’s side (Project Manager/Coordinator)



Managing all project related activities and appoint a dedicated staff on site to oversee
(Supervisor, Construction Foremen)



Undertake project activities in accordance to EMP



Report to Project Proponent any incidents beyond regular reporting



Report any environmental or health and safety incident immediately to Project
Proponent, rectify if possible

10.2.3.3 Environmental Consultant



Preparation of EMP



Monitoring of performance of project activities relative to the EMP



Review the EMP to ensure desired outcomes are achieved



Amendments to EMP as per results of reviews



Preparation of Environmental Monitoring Report to the Proponent

10.2.4 Specific responsibilities of the key team members
10.2.4.1 Proponent’s Project Manager/Coordinator



Proponent must identify the project manager/coordinator of the project and provide
his/her contact details to the key team members.



Ensure that the project is carried out as per the approved design and EIA report.



Must conduct daily/weekly update meetings and site visits.
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Must be experienced and familiar with the industry regulations.



Ensure that environment monitoring reports and required project reports are shared
with relevant authorities on time.



Must be the main contact of the grievance redress mechanism.

10.2.4.2 Contractor’s Project Manager/Coordinator



Contractor must identify the project manager/coordinator of the project and provide
his/her contact details to the key team members.



Ensure that the project is carried out as per the approved design and EIA report.



Ensure that project is carried out as per the relevant laws and regulations of Maldives.



Ensure that project staff are provided with PPE equipment.



Ensure that project staff are made aware of the relevant regulations, policies, standards
and emergency evacuation plans of the site.



Must consult with proponent and solve the project issues timely.



Ensure that the site supervisor and sand pump operator sends daily work progress
reports and incident reports.



Advise and instruct the site supervisor and the sand pump operator.



Ensure that Covid related mitigation measures are properly followed.



Prepare reports and documents to be submitted to the client.

10.2.4.3 Contractor’s Site supervisor



Must report to the project manager directly.



Ensure that the project is carried out as per the approved design and EIA report.



Ensure that project staff are in good health and are provided with PPE equipment.



Ensure that site machineries are properly maintained and operated by relevant
personals.



Update the contractor’s project manager daily. Share daily progress reports with the
project manager.



Must maintain a site log where project milestones and incident reports are presented.



Any issue/complain received must be immediately shared with project manager.



Must plan the project work as per the instructions of the project manager.
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Ensure that project staff are familiar with emergency evacuation plans.



Ensure that project site is fenced and relevant sign boards are erected to keep
unauthorised people away.



Must have a copy of the EIA report and follow the mitigation measures.

10.2.4.4 Sand pump operator (appointed by contractor)



Directly report to the contractor’s project manager.



Ensure that the sand pump operates within the allowed dredge boundary.



Ensure that inspection of the sand pump, dredge area and discharging area are daily
carried out for any chemical leaks or any other issue.



Ensure that sand pump crew are in good health and are provided with PPE equipment.

10.2.4.5 Environmental Consultant or Health, Safety, Social and Environmental Officer
(appointed by the contractor)



Directly report to the project manager.



He may or may not be site based, however, the vested duties must be taken care of.



Ensure that the project activities comply with the approved EIA and relevant laws and
regulations.



Ensure that environment monitoring is carried out and significant environmental
impacts are properly managed.



Immediately inform the project manager if any of the impact is not properly mitigated.



Prepare documents and environmental reports to be submitted to the proponent.



Ensure the health and social wellbeing of the project staff are maintained.



Ensure that project staff maintain a healthy life style.



Ensure that specific measures as highlighted by HPA and related government
authorities are taken to stop the spread of vector-borne dieses such as covid.



Ensure that arrangements are in place to attend staff in case of health emergency.
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11 ENVIRONMENT MONITORING
11.1 Introduction
It is highly important to undertake the given monitoring programe to compare those impacts
predicted in this report against that of the actual impacts that take place while the physical work is
going on. Such monitoring programs will help for better environmental decision making and
predicting possible impacts of similar future projects. It will enhance the management of
environmental matters in a synchronized manner.
Monitoring will be undertaken in two stages which is during construction and after
construction (during operational phase). Monitoring should be undertaken from areas and points
were baseline data has been collected prior to the project commencement so that they can be
compared. Hence, should follow the geo coordinates provided. Monitoring should be carried out
under the direct supervision of a registered EIA consultant.

11.2 Recommended monitoring program
The monitoring program mainly has two stages which are the construction phase and
operational (after construction) phase. The program for the construction phase has to be undertaken
within the duration of the construction phase. According to the current schedule, the construction
phase will take 255 days. Operation phase monitoring program should be undertaken for 5 years
from the beginning of operation.
It is estimated that the construction phase monitoring program will cost about USD27,595.0,
whereas the 5-year operational phase monitoring will be around USD10,225.0. It has to be noted
that the cost is subjective and may vary depending on the consultant. If the whole monitoring
program in given to one party, costs will further go down. Monitoring is to be undertaken by a
certified environmental consultant or under direct supervision of an EIA consultants.
The monitoring program with the estimated cost of monitoring is given below. There are
arrangements that can be made to further reduce the coast as via discussions with the monitoring
party.
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Table 11.1: Estimated cost of monitoring program for construction period

Monitoring
Indicators
Requirement

Turbidity

Rate

Sedimentation

Sediment plum

Reef survey

Fish Census,
benthic
composition
pH, Temperature,
TSS, Salinity,
Turbidity, DO

Sea water
quality

Environment
contamination

Waste
generation by
construction

Environment
contamination
with hazardous
substances such
as oil and grease
Size, Weight

Coastline

HWL, LWL,
VEG

Dredge area

Dredge area
location

Sites

Technique

MW1,MW2,
MW3,MW4,
MW5 , MW5

Laboratory, turbidity
meter

Dredging and
reclamation
area
All the sites
from T1-T3
MW1,MW2,
MW3,MW4,
MW5 , MW5

Approx.
No. of
Surveys

Cost per
survey
(USD)

Daily during
dredging and
reclamation
Daily during
dredging and
reclamation

(ANZECC, 2000)

270

30

Predicted
sediment plume
area in the EIA
report
Maldives EPA
standard

270

(ANZECC, 2000)

9

50

1

300

300

Visual observation

Construction
site and sand
pump area

Visual estimation,
counting

EIA (dredge
area location)

Reference
Standard

Aerial photography,
covering the
maximum possible
area
Line transect survey
Once at project
for fish census,
completion
benthic composition %
Monthly during
the construction
Laboratory or in situ
phase of the
testing
project

Leaks from
machines,
refueling
area, dredger

Aligau

Frequency

Daily

270

-

9

Island’s coastline,
revetment and
groyne

1

DGPS survey

Monthly during
the construction
period
End of
construction

Bathymetry
provided in EIA

1

Bathymetry

End of
construction
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155

Table 11.2: Estimated cost of monitoring program for operation phase

Monitoring
Indicators
Requirement

All the sites
from T1-T3

Sea water
quality

pH,
Temperature,
TSS, Salinity,
Turbidity, DO

MW1,MW2,
MW3,MW4,
MW5 , MW5

Laboratory or in situ
testing

Aligau

GNSS RTK

Sand
regeneration

Aerial
photography
Dredge area
bathymetry

Increased
utility usage

Maldives EPA
standard

5

Annually for
5 years

(ANZECC, 2000)

5

In every 2
years for 5
years
Annually
for
5 years
Annually for
5 years
Beginning
and end of 5
year period
Annually for
5 years

Reclamation
Concept
Beach profiles
given in EIA
-

2

600

5

300

5

50

Bathymetry
provided in EIA

2

1000

Existing usage

5

5

Annually for
Line transect survey
5 years
for fish census,
benthic composition %

Fish Census,
benthic
composition

Coastline

Approx.
No. of

Technique

Reef survey

HWL, LWL,
VEG
Beach profiles

Reference
Standard

Sites

Newly
created beach
areas
Aligau

GNSS RTK
Aerial photography

EIA (dredge
area
bathymetry)

Echo sounding

Aligau

Power and water,
consumption,

Rate

Frequency

Cost per
survey (USD)
1000

50
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11.3 Monitoring Report
A monitoring report has to be compiled at the end of each month during construction period
and annually during operation period. Hence, there should be a monitoring report submitted to
EPA at every month during construction and annually for 5 years during operation. Additionally,
those noted to be monitored daily should be documented daily and kept ready to be shared with
any relevant authority if requested. They should be presented with the last monitoring report of the
construction phase.
For the operation phase monitoring program, a report should be submitted to EPA for every
year until 5 years, starting from the time when the system was brought into operation.
The monitoring report should be compiled by a certified environmental consultant. It
should include all baseline data. It should be submitted to EPA and all relevant authorities. The
report can follow the below given structure, though not limited to;


Cover page with the name of the project and consultant



Introduction



Details of the site at the time of survey



Data collection and processing methods



Data Analysis and comparison (infographics showing the comparing of all data,
starting from EIA baseline data should be presented in the report)



Quality control measures



Limitations and sampling frequency



Conclusion and recommendation
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12 CONCLUSION
This is the first addendum to the Environment Impact Assessment (EIA) report to the
agricultural development project in Aligau, Lhaviyani Atoll. Aligau is an island leased to
Crystalline.mv Pvt. Ltd for developing agricultural activities.
Currently the island has been developed with the supporting facilities including power, water,
sewerage, arrival jetty, staff and visitor accommodation and storage facilities. However, the
proposed vegetation clearance (in the initial EIA) from an area of 0.4Ha towards the middle of the
island, where there are mainly coconut palms, is yet to be carried out.
The island of Aligau undergoes severe erosion on southern side of the island. Furthermore,
the island is surrounded by a shallow lagoon which restricts access to the island by large vessels
at all tides. Hence, Crystalline.mv has proposed to carry out the following additional activities in
the island.


A 563m long, 30m wide and 3m deep island access channel (from inner lagoon to the
island). At the end of the channel closer to the island, a 60m long and 30m wide
maneuvering area will be dredged. This area will be protected by 158m long breakwater.



A 130m, 30m and 3m deep channel to get access to the deep lagoon from the atoll.



Beach replenishment on the southern side of the island.



Coastal protection features including 523m long revetment, 8 segments of groyne (total
120m long), and 500m long offshore breakwater has been proposed for the island.



Leveling the pits created during the vegetation clearance.

All the coastal protection a structures and breakwater will be constructed by using sand filled
geo-bags. All the project components of the proposed project and their design comply with the
laws and regulations of Maldives, and relevant international conventions that Maldives is party to
other than dredging and reclamation regulation.
Environmental impacts of the proposed project were assessed. The main negative
environmental impact of the proposed project is identified to be the movement and settlement of
PREPARED BY: FORESIGHT SURVEYORS PVT LTD

158

sediment on the island’s reef systems during dredging, reclamation and construction work, water
quality degradation due to turbidity, direct loss of marine habitat due to dredging and reclamation.
Aligau Kanduolhi on the west of the island is a site protected under the Maldives Grouper Fishery
Management Plan. As reclamation and coastal protection alters the coastline of the island, it will
bring changes to the hydrodynamic patterns within the island’s lagoon. Minor construction stage
impacts such as air pollution, noise pollution and vibration will be experienced in the project area.
Effective impact mitigation measures are to be undertaken during the construction and
operational works. The construction work of the project should be completed within the shortest
possible time to mitigate the negative impacts due to construction. Vehicle movement should only
be restricted to the project area. To mitigate the sediment movement due to current, it is a
recommended practice to stop activities that generate sedimentation during the peak times of the
flood and ebb current. Silt screen has to be placed at the locations identified in the report prior to
the beginning of reclamation and dredging activity. Additionally, construction machineries should
only operate within the project area. To minimize the damage to the surrounding, all construction
works should be started after a proper setting-out survey of the structures. On top of all,
reclamation should be carried out within an enclosed bund wall. Where possible, the uprooted
plants should be replanted within the island.
In order to ensure that the envisaged impacts are within the estimated limits, an environment
monitoring program has been outlined in the report. Undertaking environment monitoring during
construction and operational phase is of uttermost importance for ensuring that the expected
impacts are controlled within acceptable limitations.
Alternatives to the proposed project in terms of design, material, and location has been
discussed in the report including the ‘no-project’ option. Although ‘No-project’ option is not
favoured, alternatives to the design have been discussed. The design, materials, and the
methodology proposed for the current developments have been widely practiced in Maldivian
islands. They were proven to be effective, long lasting and less destructive to the environment if
undertaken with proper mitigation measures.
Stakeholder consultations were carried out with a large number of stakeholders of the project
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as highlighted in the approved ToR. The major concerns highlighted in the stakeholder meetings
were the inevitable sedimentation and sea water quality degradation during the course of the
project which will probably affect the nearby Grouper Management site. Furthermore, the
vegetation clearance and its disposal is also identified as a concern.
It is evident that the island is undergoing severe erosion and it requires immediate coastal
protection. The island is surrounded by a shallow lagoon which limits the access by large vessels.
Since the island is leased for agricultural purpose, it would be difficult to operate the business if
large vessels cannot get access to the island for loading and unloading goods. Hence, the project
is justified based on the need.
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15 APPENDICES
15.1 Terms of Reference

PREPARED BY: FORESIGHT SURVEYORS PVT LTD

164

ސ
ީ ނ
ް ެއޖ
ެ ްރމަންޓަލް ޕްރޮޓެކްޝަނ
ަ ަވޔ
ަ ނ
ް ެއ
Environmental Protection Agency

No: 203-ECA/PRIV/2020/462

Terms of Reference for the First Addendum to the
Environmental Impact Assessment for the Proposed Agriculture
Development Project at Aligau, Lhaviyani Atoll
The following is the Terms of Reference (ToR) following the scoping meeting held on 27th September 2020
issued for undertaking the First Addendum to the EIA for the Agriculture Development Project at
Aligau, Lhaviyani Atoll. The proponent of the project is Crytalline Pvt Ltd. The EIA consultants of this
project is Mr. Firdous Hussain (License No. EIAP21/2016).
While every attempt has been made to ensure that this ToR addresses all of the major issues associated with
development proposal, they are not necessarily exhaustive. They should not be interpreted as excluding from
consideration matters deemed to be significant but not incorporated in them, or matters currently unforeseen,
that emerge as important or significant from environmental studies, or otherwise, during the course of
preparation of the EIA report.
1. Introduction and rationale – Describe the purpose of the project and, if applicable, the background
information of the project/activity and the tasks already completed. Objectives of the development activities
should be specific and if possible quantified. Define the arrangements required for the environmental
assessment including how work carried out under this contract is linked to other activities that are carried out
or that is being carried out within the project boundary. Identify the donors and the institutional arrangements
relevant to this project.
2. Study area – Submit a minimumA3 size scaled plan with indications of all the proposed infrastructures.
Specify the agreed boundaries of the study area for the environmental impact assessment highlighting the
proposed development location and size. The study area should include adjacent or remote areas, such as
relevant developments and nearby environmentally sensitive sites (e.g. coral reef, sea grass, mangroves,
marine protected areas, special birds site, sensitive species nursery and feeding grounds). Relevant
developments in the areas must also be addressed including residential areas, all economic ventures and
cultural sites.
3. Scope of work – The report should be categorised into the following components:
Task 1. Description of the proposed project – Provide a full description and justification of the relevant
parts of the proposed works, using maps at appropriate scales where necessary. The following should be
provided (all inputs and outputs related to the proposed activities shall be justified):
•
•
•
•

Project justification:
Dredge material from borrow sites, quantity estimations and method of disposal;
Environmental monitoring during construction activities;
Measures to protect environmental values during construction and once the new harbour components
has been established;
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•

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

Dredging:
• Location and size of dredge areas (s) on a map;
• Justification for the selection of this location;
• Quantity, quality and characteristics of dredge material;
• Method and equipment used for dredging, including description of positioning system, depth control
system and operational control procedures;
• Justification for selecting the methods and equipment;
• Duration of dredging activity;
• Labour requirements and (local) labour availability;
• Housing of temporary labour;
• Emergency plan in case of spills (diesel, grease, oil);
• Dredge material disposal methods.
Coastal Protection
• Design concept of coastal protection measures;
• Coastal protection structures construction and justification;
• Details and justification of location, number, size and materials of coastal protection structures;
• Designs, cross section quantity and characteristics of materials used in coastal protection;
• Method and equipment used;
• Justification for selecting the methods and equipment.
Beach Nourishment
• Beach nourishment locations and size of proposed reclamation areas;
• Planning and timing of sub activities;
• Method and equipment used;
• Justification for selecting the methods and equipment;
• Method and equipment of transport of fill material and hydrauling filling, if any;
• Need for and location of temporary stockpile(s);
• Location and design of the external bunds for the containment of the sand together with a description
of their stability against waves and currents.
Task 2. Description of the environment – Assemble, evaluate and present the environmental baseline
study/data regarding the study area and timing of the project (e.g. monsoon season). Identify baseline data
gaps and identify studies and the level of detail to be carried out by consultant. Consideration of likely
monitoring requirements should be borne in mind during survey planning, so that data collected is suitable
for use as a baseline. As such all baseline data must be presented in such a way that they will be usefully
applied to future monitoring. The report should outline detailed methodology of data collection utilized.
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The baseline data will be collected before construction and from at least two benchmarks. All survey
locations shall be referenced with Geographic Positioning System (GPS) including water sampling points,
reef transects, vegetation transects and manta tows sites for posterior data comparison. Information should be
divided into the categories shown below:
Climate
• Seasonal climatic variations;
• Temperature, rainfall, wind, waves and current patterns.
Geology and geomorphology
• Offshore/coastal geology and geomorphology (use maps);
• Bathymetry (bottom morphology) (use maps) of all dredging and reclamation locations;
• (Seasonal) patterns of coastal erosion and accretion (use satellite images for data comparison);
• Shoreline (high tide line, low tide line) and vegetation line;
• Beach profiles from around the island;
• Characteristics of seabed sediments to assess direct habitat destruction and turbidity impacts during
construction;
Hydrography/hydrodynamics (use maps)
• Climatic conditions on the day of the field visit;
• Currents at site;
• Waves at site;
• Erosion patterns around the existing island (using satellite imagery and baseline data);
• Sea water quality measuring these parameters: temperature, pH, salinity, turbidity, dissolved oxygen
and TSS (from all dredging and reclamation locations).
Ecology
• Identify marine protected areas (MPAs) and sensitive sites such as breeding or nursery grounds for
protected or endangered species (e.g. coral reefs, spawning fish sites, nurseries for crustaceans or
specific sites for marine mammals, sharks and turtles). Include description of commercial species,
species with potential to become nuisances or vector;
• Quantitative marine assessment (coral cover and fish census survey) at the dredging areas and at the
reef adjacent to the dredging areas and from at least two control sites;
• Coastal environment at the locations where beach nourishment and coastal protection would be
undertaken;
• Benthic and fish community monitoring around the island.
Hazard vulnerability
• Risk of hurricanes and storm surges;
• Vulnerability of area to flooding and storm surge.
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Task 3. Legislative and regulatory considerations – 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. Include permits and
approvals in the EIA document. Legal requirements:
• Approval from Ministry of Fisheries, Agriculture and Marine Resources.
Task 4. Potential impacts (environmental and socio-cultural) of proposed project, incl. all stages – The
EIA report should identify all the impacts, direct and indirect, during and after construction, and evaluate
the magnitude and significance of each. Particular attention shall be given to impacts associated with the
following:
Impacts on the natural environment
• Changes in flow velocities/directions, resulting in changes in erosion/sedimentation patterns, which
may impact shore zone configuration/coastal morphology;
• Loss of marine bottom habitat, both in the dredge area as well as due to enlargement of the islands,
resulting in (temporary) loss of bottom life, which may impact fish stocks and species diversity and
density of crabs, shellfish etc.;
• Sediment dispersal in water column (turbidity at the dredging site (overflow), the reclamation areas
and related to shore protection activities), possibly resulting in changes in visibility, smothering of
coral reefs and benthic communities and affecting fish and shellfish etc.;
• Impacts of noise, vibration and disturbance;
• Impacts on ground water table and quality as a result of reclamation areas (leaching of salts in the
deposited sediments and change in ground water quantity);
• Impacts on unique or threatened habitats or species (coral reefs, sea turtles etc.);
• Impacts on landscape integrity/scenery.
Impacts on the socio-economic environment
• Impacts of the works on fishing activities (disturbance);
• Impacts of the dredging, shore protection and beach nourishment works on tourism (nearby resorts
and dive sites);
• Impacts on employment and income, potential for local people to have (temporary) job opportunities
(and what kind) in the execution of the works;
• Health impacts; Including Covid 19 related safety measures that will be in place;
• Level of protection against hazards like sea level rise, storm surges, etc.
Construction related hazards and risks
• Pollution of the natural environment (e.g. oil spills, discharge of untreated wastewater and solid waste,
including construction waste);
• Risk of accidents and pollution on workers and local population;
• Impacts on social values, norms and belief due to presence of workers of dredging company on local
population.
The methods used to identify the significance of the impacts shall be outlined. One or more of the following
methods must be utilized in determining impacts; checklists, matrices, overlays, networks, expert systems and
professional judgment. Justification must be provided to the selected methodologies. The report should outline
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the uncertainties in impact prediction and also outline all positive and negative/short and long-term impacts.
Identify impacts that are cumulative and unavoidable.
Task 5. Alternatives to proposed project – Describe alternatives including the “no action option” should
be presented. Determine the best practical environmental options. Alternatives examined for the proposed
project that would achieve the same objective including the “no action alternative”. This should include
alternative coastal protection measures, alternative designs, alternative materials; alternative locations and
alternative borrow sites. The report should highlight how the best location was determined. All alternatives
must be compared according to international standards and commonly accepted standards as much as possible.
The comparison should yield the preferred alternative for implementation. Mitigation options should be
specified for each component of the proposed project. The EIA report may focus on alternatives such as:
•
•
•

Alternative dredging methods;
Alternative dredge and coastal protection areas: have these been considered and if so, give
arguments why these alternative locations were not selected;
Alternatives for the design of coastal protection structures, including materials used.

Task 6. Mitigation and management of negative impacts – Identify possible measures to prevent or reduce
significant negative impacts to acceptable levels. These will include both environmental and socio-economic
mitigation measures with particular attention paid to sedimentation control and future changes in coastal
processes. Mitigation measures to avoid or compensate habitat destruction caused by dredging will have to
be 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 resources required to implement those measures. The confirmation of commitment of the
developer to implement the proposed mitigation measures shall also be included. In cases where impacts are
unavoidable arrangements to compensate for the environmental effect shall be given.
Task 7. Development of monitoring plan – Identify the critical issues requiring monitoring to ensure
compliance to mitigation measures and present impact management and monitoring plan for coastal
modification, beach morphology, sediment movement around the island. Ecological monitoring will be
submitted to the EPA to evaluate the damages during construction, after project completion and every three
months thereafter, up to one year and then on a yearly basis for five years after. The baseline study described
in task 2 of section 2 of this document is required for data comparison. Detail of the monitoring program
including the physical and biological parameters for monitoring, cost commitment from responsible person
to conduct monitoring in the form of a commitment letter, detailed reporting scheduling, costs and methods
of undertaking the monitoring program must be provided.
• Water quality, especially turbidity during dredging and beach nourishment;
• Current patterns and velocities;
• Erosion and accretion changes;
• Temporal Sedimentation rates on nearby coral reefs, benthic system and seagrass beds;
• Condition of the sensitive ecosystems and marine resources;
• Re-colonization of the benthic organisms in the borrow areas;
• Erosion and accretion;
• Environmentally sound site clearance;
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•
•

Environmentally sound removal of dredging and other equipment including construction
materials;
Employment of available local labour force.

Task 8. Stakeholder consultation, Inter-Agency coordination and public/NGO participation) – Identify
appropriate mechanisms for providing information on the development proposal and its progress to all
stakeholders, government authorities such as Ministry of Housing and Infrastructure, Tourism Ministry,
Finance Ministry, other relevant government agencies, NGOs, engineers/designers and members of the general
public. The EIA report should include a list of people/groups consulted, their contact details and summary of
the major outcomes. The following parties should be consulted;
•
•
•
•
•
•

Lh. Atoll Council;
Ministry of Fisheries, Marine Resources and Agriculture;
Maldives Marine Research Institute;
Ministry of Environment (Environment Department);
National Disaster Management Authority (general points highlighted by the authority in the guidance
document provided to consultants can be highlighted);
Health Protection Agency (regarding any special measures required with regards to Covid 19).

If the surveys are undertaken at a time where public health emergency is declared due to COVID 19,
consultation with stakeholders can be undertaken via conference calls. Public consultations instead of
community gatherings can be undertaken as one on one surveys in person, through telephone or through
online surveys (evidence and records of this need to be presented). The EIA report needs to be submitted
to island council and atoll council and evidence of submission needs to be included in the report. EIA
report needs to include a list of those who are consulted, moreover, the report needs annex minutes of
any meetings held.
Presentation- The environmental impact assessment report, to be presented in print and digital format, will
be concise and focus on significant environmental issues. It will contain the findings, conclusions and
recommended actions supported by summaries of the data collected and citations f or any references used in
interpreting those data. The environmental assessment report will be organized according to, but not
necessarily limited by, the outline given in the Environmental Impact Assessment Regulations 2012 and the
subsequent amendments.
Timeframe for submitting the EIA report – The developer must submit the completed EIA report within 6
months from the date of this Term of Reference.

………………………………
27th September 2020
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15.5 Bathymetry and Topography Map
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BATHYMETRY (1 of 3)
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BATHYMETRY (2 of 3)
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BATHYMETRY (3 of 3)
Proposed Coastal Protection Project
in Aligau, Lhaviyani Atoll
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15.6 Survey Location Map
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SURVEY LOCATION MAP
Proposed Coastal Protection Project
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15.7 Beach Profiles (BP1-BP5)

PREPARED BY: FORESIGHT SURVEYORS PVT LTD

187

BEACH PROFILES
(BP1-BP5)

BP1
1.6
1.4

Proposed Coastal Protection Project
in Aligau, Lhaviyani Atoll

1.2
1.0
0.8
0.6

FORESIGHT SURVEYORS
JULY 2020

0.4
0.2
0.0
-0.2

Environment Impact Assessment
Survey

-0.4
-0.6
1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10

11

12

13

14

15

16

17

18

19

20

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10

11

12

13

14

15

16

17

18

19

20

BP2
1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0
-0.2
-0.4
-0.6

BP14
BP15
BP13

BP3

BP4

BP16
BP1

BP12

BP3

BP2

BP5

1.6
1.4

BP6

BP11

1.2

BP7

BP10

1.0

BP9

0.8

BP8

0.6
0.4
0.2

Ellipsoid: WGS84
Projection: UTM Z43 N
Unit: Meter

0.0
-0.2
-0.4
-0.6
1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10

11

12

13

14

15

16

17

18

19

20

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10

11

12

13

14

15

16

17

18

19

20

LEGEND:

BP4
1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0
-0.2
-0.4
-0.6
21

22

23

24

25

BP5
1.6
1.4
1.2
1.0
0.8

N

0.6
0.4
0.2
0.0

Scale: As Given

-0.2
-0.4
-0.6
1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10

11

12

13

14

15

16

17

18

19

20

G.Rose Island, Lily Magu,
Male' 20128, Republic Maldives
Tel: 333 0567, Fax: 333 0567
Email: info@foresightsurveyors.com
URL: www.foresightsurveyors.com

15.8 Beach Profiles (PB6-BP15)
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15.9 Beach Profiles (BP16 and coordinates)
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15.10 Estimated Impact Zones
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15.11 Work Plan
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WORK PLAN
Proposed Coastal Protection Project
in Aligau, Lhaviyani Atoll
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15.12 Water Quality Test Results from MWSC
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15.13 Project approval from Ministry of Fisheries, Marine Resources and
Agriculture

PREPARED BY: FORESIGHT SURVEYORS PVT LTD
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15.14 Evidence of Draft Report submission to Atoll Council of Lhaviyani Atoll
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Foresight Surveyors Pvt. Ltd. Mail - First EIA Addendum Report to the Agricultural Development Project in Lh.Aligau

Firdous Hussain <firdous@foresightsurveyors.com>

First EIA Addendum Report to the Agricultural Development Project in Lh.Aligau
1 message

Firdous Hussain <firdous@foresightsurveyors.com>
To: secretariat@lhaviyani.gov.mv

Sun, Dec 6, 2020 at 2:34 PM

To Whom It May Concern,
PFA Report for the captioned project.
EIA Addendum to Agricultural Development Projec...
Rgds
Firdous Hussain
Registered EIA Consultant
Registered Surveyor

Foresight Surveyors (Pvt) Ltd.
3rd Floor | M. Deep Light | Fareedhee Hingun
Male' 20191 | Republic of Maldives
Mobile: +960 7973873
Telephone: + 960 3330567
Fax: +960 3330567
Email: firdous@foresightsurveyors.com
URL: www.foresightsurveyors.com
ENGINEERING SURVEY | GPS CONTROL SURVEY | HYDROGRAPHIC BATHYMETRIC SURVEY | TOPOGRAPHIC SURVEY | LAND SURVEY | SURVEY
RELATED CONSULTANCY

https://mail.google.com/mail/u/0?ik=c5c9bc8dcb&view=pt&search=all&permthid=thread-a%3Ar3998254622943972355&simpl=msg-a%3Ar-440110250… 1/1

15.15 General Comments from National Disaster Management Authority on
Infrastructure Development Projects to be undertaken in Maldives Islands
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a
National Disaster Management Authority
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G. Rihijehi koshi, Ameenee Magu, Malé, Maldives

General comment from NDMA for Environment Impact Assessment scoping/stakeholder
meetings.
The National Disaster Management Authority advices and encourages proponents and consultants
working on development projects to carry out a study to identify, predict and evaluate hazard impacts
associated with a new development or the extension of an existing facility (from existing hazards as
well as those which may result from the project).
This is achieved through an assessment of the hazards that are likely to affect or result from the project
and an assessment of the project’s vulnerability and risk of loss from hazards.
NDMA believes that Hazard impact assessment is an integral component of and extension to the
environmental review process and environmental impact assessment in that it encourages explicit
consideration and mitigation of hazard risk.
--Hazard1
Hazard: A process, phenomenon or human activity that may cause loss of life, injury or other health impacts,
property damage, social and economic disruption or environmental degradation.
Annotations: Hazards may be natural, anthropogenic or socio-natural in origin. Natural hazards are
predominantly associated with natural processes and phenomena. Anthropogenic hazards, or human-induced
hazards, are induced entirely or predominantly by human activities and choices. This term does not include
the occurrence or risk of armed conflicts and other situations of social instability or tension which are subject
to international humanitarian law and national legislation. Several hazards are socio-natural, in that they are
associated with a combination of natural and anthropogenic factors, including environmental degradation and
climate change.
Hazards may be single, sequential or combined in their origin and effects. Each hazard is characterized by its
location, intensity or magnitude, frequency and probability. Biological hazards are also defined by their
infectiousness or toxicity, or other characteristics of the pathogen such as dose-response, incubation period,
case fatality rate and estimation of the pathogen for transmission.
Multi-hazard means (1) the selection of multiple major hazards that the country faces, and (2) the specific
contexts where hazardous events may occur simultaneously, cascading or cumulatively over time, and taking
into account the potential interrelated effects.
Hazards include (as mentioned in the Sendai Framework for Disaster Risk Reduction 2015-2030, and listed in
alphabetical order) biological, environmental, geological, hydro-meteorological and technological processes
and phenomena.

1

United Nations office of Disaster Risk Reduction, UNDRR Terminologies:
https://www.unisdr.org/we/inform/terminology#letter-h
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Biological hazards are of organic origin or conveyed by biological vectors, including pathogenic
microorganisms, toxins and bioactive substances. Examples are bacteria, viruses or parasites, as well as
venomous wildlife and insects, poisonous plants and mosquitoes carrying disease-causing agents.
Environmental hazards may include chemical, natural and biological hazards. They can be created by
environmental degradation or physical or chemical pollution in the air, water and soil. However, many of the
processes and phenomena that fall into this category may be termed drivers of hazard and risk rather than
hazards in themselves, such as soil degradation, deforestation, loss of biodiversity, salinization and sea-level
rise.
Geological or geophysical hazards originate from internal earth processes. Examples are earthquakes,
volcanic activity and emissions, and related geophysical processes such as mass movements, landslides,
rockslides, surface collapses and debris or mud flows. Hydro-meteorological factors are important
contributors to some of these processes. Tsunamis are difficult to categorize: although they are triggered by
undersea earthquakes and other geological events, they essentially become an oceanic process that is
manifested as a coastal water-related hazard.
Hydro-meteorological hazards are of atmospheric, hydrological or oceanographic origin. Examples are
tropical cyclones (also known as typhoons and hurricanes); floods, including flash floods; drought; heatwaves
and cold spells; and coastal storm surges. Hydro-meteorological conditions may also be a factor in other
hazards such as landslides, wildland fires, locust plagues, epidemics and in the transport and dispersal of toxic
substances and volcanic eruption material.
Technological hazards originate from technological or industrial conditions, dangerous procedures,
infrastructure failures or specific human activities. Examples include industrial pollution, nuclear radiation,
toxic wastes, dam failures, transport accidents, factory explosions, fires and chemical spills. Technological
hazards also may arise directly as a result of the impacts of a natural hazard event.
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