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Executive Summary
This report discusses the findings of an environmental impact study for the proposed
project to construct a waterpark and greenhouse on Sun Island Resort and Spa (ADh.
Nalaguraidhoo). This project is proposed by Villa Shipping and Trading Company Pvt. Ltd.
This report will identify the potential impacts (both positive and negative) of the proposed
project.
The proponent has proposed to construct a waterpark with a capacity of 80 to 100 people
to be constructed on the southeast side of the island. The proposed park consists of multiple
floating structures held in place by anchors. The proposed waterpark structure requires a
minimum safe depth of 2.5m from Mean Sea Level (MSL). The existing depth at the
proposed area is 1.5m from MSL. A mini dredger has been proposed for use to achieve
required depth at this location. The proposed 5000m2 dredge area is expected to yield
5000m3 of sand. The proponent proposes to use this sand to nourish the highly eroded area
on the southern side of the island. Based on data collected during the field visit, the sand
from proposed dredging component is expected to be sufficient to nourish roughly 357m
of beach. The structures of waterpark are prefab inflatable structures. A total of 41 concrete
anchors weighing 440kg each are proposed to be deployed to hold the structures in place
securely.
The proposed greenhouse is a modern climate-controlled greenhouse measuring a 67.2m
by 32m. Typical fruits and vegetables used by the resort has been proposed to be grown in
this greenhouse. The main structure of the greenhouse will be constructed with steel and
wood and a suitable screen material such as acrylic fabric. Additionally, a small building
measuring 17.5m by 6m will also be constructed adjacent to the greenhouse to be used as
storage, office space and pump room for the greenhouse. The area proposed for
construction of these two structures currently do not have any vegetation.
Among the alternatives to proposed project explored under this assessment include “no
project” option, alternative waterpark and nourishment area, alternative dredging
methodology and alternative power source for the greenhouse. The proposed project is
deemed to have more socio-economic benefits over the “no project” option. The alternative
beach nourishment area was selected as the most preferred option over its relatively less
environmental impacts compared to the proposed.
Proponent: Villa Shipping and Trading Company Pvt. Ltd.
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This EIA for the proposed project is based on information collected during site visits to the
island as well as data gathered from secondary sources. Studies on marine ecology and
coastal environment of the island were conducted as part of this assessment. The
assessments carried out indicate the proposed project footprint does not have significant
ecological features such as high live coral cover or fish population or dense vegetation.
However, two fairly large patches of live corals were identified in the vicinity of the
proposed waterpark and nourishment area.
The most significant negative environmental impacts predicted from the proposed project
are sedimentation and habited loss as well as increase production of air pollutants from
vehicle and machinery. To reduce these impacts, construction of bunds with jumbo bags or
similar material around the nourishment area prior to filing and timing dredging and filing
activity to low-tide and calm weather as much as possible has been proposed among other
general mitigation measures employed for similar projects in the Maldives. Among positive
impacts of the project include increasing diversity of available recreational activities for
tourists, decreased dependency on secondary sources for fresh produce and finally a
significant increase in property value for Sun Island Resort and Spa.
A monitoring program to monitor changes to the marine and coastal environment due to
proposed project was proposed under this assessment. This program involves assessing
marine water quality, marine ecological changes, hydrodynamics of project area and
coastal morphology during construction phase and after project completion. Monitoring
report compiled based on collected data has been proposed for submission to governing
body on a yearly basis.
Based on positive socio-economic benefit and moderate to minor negative environmental
impacts predicted for the project, the proponent may be allowed to carry out the project
with mitigation measures proposed in this report. However, the proponent should evaluate
alternative beach nourishment area discussed under this EIA report prior to start of
construction.
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ސާދާ ޚުލާސާ
މ މި ރިޕޯޓަކީ ސަން އައިލެން ރިޒޯޓް އެންޑް ސްޕާ )އ.ދ .ނަލަގުރައިދޫ( ގައި ވޯޓަރ ޕާރކެއް އަދި
ގުރީންހައުސް އެއް އެޅުމުގެ މަސައްކަތް ކުރުމުގެ ގޮތުން ވިލާ ޝިޕިން އެންޑް ޓްރޭޑިންގ ކޯ ޕ.ލ.ޓ އިން ހުށައެޅިފައިވާ
މަޝްރޫޢުއިން ތިމާވެށްޓަށް އަސަރު ފޯރާނެ މިންވަރު ބަޔާންކުރުމުގެ ގޮތުން ތައްޔާރުކުރެވިފައިވާ ރިޕޯޓެކެވެ.
މިގޮތުން އެދިއާރު އެޅުމަށް ހުށައަޅާފައިވާ ވޯޓާރ ޕާރކުގައި އެއްފަހަރާ  100-80މީހުނަށް ބޭނުންކުރެވޭ
ގޮތަށް ތަފާތު ސުލައިޑްތަކާއި ފީޗާސްތައް ހުންނާނެވެ .މި ތަކެއްޗަކީ ވައިޖަހާގެން ފެންމަތީގައި ހުންނަ ސްޓްރަކްޗާރ
ތަކެކެވެ .މިޕާރކު ހެދުމަށް 440ކގ ގެ  41ބަރު ބޭނުން ކުރުމަށް ހުށައެޅިފައިވެއެވެ .ޕާރކު ހަދާތަނުގެ ފުންމިނުގައި
މަދުވެގެން 2.5މ މެދުދިޔާގައި ހުންނަން ޖެހޭތީ 5000އަކަމީޓަރ ގެ ސަރަހައްދެއް މި މަޝްރޫއުގެ ދަށުން ފުންކުރުމަށް
އެދިއާރު ހުށައަޅާފައިވެއެވެ .މިގޮތުން ކުޑަ ޑްރެޖަރަކުން ފުންކޮށްގެން ނެގޭ ވެލި ރަށުގެ ދެކުނުފަރާތު ގިރާ ސަރަހައްދަށް
އަޅައި ގޮނުޑުދޮށް މުއްސަނދި ކުރުމަށް ވަނީ ހުށައެޅިފައެވެ .މި މަޝްރޫއުގެ ދަށުން ނެގޭނެ ކަމަށް ލަފާކުރެވޭ
5000ކޮޑިމީޓަރ ގެ ވެލިން 357މ ގެ ބީޗް މުއްސަނދި ކުރެވޭނެކަމަށް ބެލެވެއެވެ.
މި މަޝްރޫއުގެ ދަށުން އެޅުމަށް ހުށައެޅިފައިވާ 67.2މ × 32މ ގެ ގުރީންހައުސް އަކީ ޒަމާނީ
ވަސީލަތްތަކާއި އެކު ކުލައިމެޓް ކޮންޓްރޯލު ކުރެވި އާންމުކޮށް ރިޒޯޓްގައި ބޭނުން ކުރެވޭ މޭވާއާއި ތަރުކާރީ ހެއްދުމަށް
ބޭނުންކުރެވިގެންދާނެ ތަނެކެވެ .މިގޮތުން މި ގުރީންހައިސް ހެދުމަށް ބޭނުންކުރެވޭނީ ދަގަނޑާއި ލަކުޑި އަދި އެކްރިލިކް
ފެބްރިކް ފަދަ މި ޒާތުގެ މަސައްކަތުގައި އާމުކޮށް ބޭނުންކުރެވޭ ތަކެއްޗެވެ .ގުރީންހައުސް އާއި އިންވެގެން 17.5މ ×
6މ ގެ އޮފިސް ،ޕަންޕް ރޫމް އަދި ގުދަނެއް އެޅުމަށް ވެސް އެދިއާރު ހުށައަޅާފައިވެއެވެ .މިތަންތަން އެޅުމަށް ހުށައަޅާފައިވާ
ބިމުގައި ގަހެއް ނެތްކަން ފާހަގަ ކުރަމެވެ.
މި ރިޕޯޓްގައި މަޝްރޫއުގެ ތަފާތު ބައިތަކުގެ ބަދަލުގައި ކުރެވިދާނެ ކަންކަމަށް ރިއާޔަތްކުރެވިފައިވާނެއެވެ.
ހން ސަރައްދެއްގެ އިތުރުން ގުރީންހައުސް އަށް ބޭނުންވާ
މިގޮތުން ޕާރކު އެޅިދާނެ ތަފާތު ސަރަހައްދަކާއި ވެލިއެޅިދާނެ އެ ެ
ފެނާއި ކަރަންޓް ހޯދިދާނެ ތަފާތު އަލްޓަރނޭޓިވް އަދި ކޮނުމަށް ސޭންޑްޕަންޕް އަދި އެކްސްކަވޭޓަރ ބޭނުންކުރުމަށް
ބަލާލެވިފާނެއެވެ .މީގެ ތެރެއިން ތިމާވެއްޓަށް އެންމެ ރަނގަޅުކަމަށް ފާހަގަ ކުރެވިފައި ވަނީ ބަދަލުގައި ވެލި އެޅިދާނެ
ސަރަހައްދާއި އަވިން ހަކަތަ ހޯދައިގެން ގުރީންހައުސް އަށް ކަރަންޓް ހޯދުމުގެ އޮޕްޝަންއެވެ.
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މި އީއައިއޭ ގެ ދަށުން ދިރާސާ ކުރެވުނު މޫދުގެ ސަރަހައްދު ތަކުން ދިރޭމުރަކައާއި މަސް ވަރަށް މަދު
ކަމަށް ފާހަގަ ކުރެވިފައިވެއެވެ .އެހެން ނަމަވެސް ވޯޓަރ ޕާރކް އެޅުމަށް ހުށައެޅިފައިވާ ސަރަހައްދާއި ވެލި އެޅުމަށް
ހުށައެޅިފައިވާ ސަރައްދާއި ކައިރިން ފުދޭވަރެއްގެ ބޮޑު ދެ މުރަކަ ޕެޗް ފެނިފައިވާކަން ފާހަގަ ކުރަމެވެ .މި ޕެޗް ތަކުގައި
ދިރޭ މުރަކައާއި މަސް ގިނަކަން ވެސް ފާހަގަ ކުރެވުނެވެ.
މަޝްރޫޢުގެ ސަބަބުން ތިމާވެށްޓަށް ކުރާނެ ކަމަށް ފާހަގަކުރެވޭ ނޭދެވޭ އަސަރުތަކަށް ބަލާލާއިރު މޫދު
ކިލަނބު ވުމާއި ހެބިޓަޓް ބަދަލުވުން އަދި މަސައްކުރުމުގައި ބޭނުން ކުރެވޭ މެޝިނަރީ ބޭނުންކުރުމުން ވައި ނުސާފުވުން
ފާހަގަ ކުރެވެއެވެ .މިގޮތުން މޫދު ކިލަނބުވުން އެންމެ ބޮޑަށް ކުރާނީ ގޮނޑުދޮށް މުއްސަނދި ކުރުމުގެ މަސައްކަތުން
ލއިރު ،ފަތުރުވެރިން ރިޒޯޓަށް ގެނައުމުގައި ވޯޓަރ ޕާރކް
ކަމުގައި ވެސް ފާހަގަ ކުރެވެއެވެ .މަޝްރޫއުގެ ފައިދާ އައް ބަ ާ
ކުރި މަގުގައި ބޮޑު ރޯލެއް ކުޅޭނެ ކަމަށް ފެނެވެ .އަދި ގުރީންހައުސްގެ ސަބަބުން މޭވާއާއި ތަރުކާރީއަށް އެދިޔާރު ކުރާ
ހޭދަ ކުޑަވުމާއި ،އެހެން ފަރާތްތަކަށް ބަރޯސާވުން ކުޑަވުމާއި އެތަކެތީގެ ފެންފަރު ރަނގަޅު ވުންފާހަގަ ކުރެވެއެވެ .މީގެ
އިތުރުން މި މަޝްރީއު ނިމުމުން ރިޒޯޓްގެ ޕްރޮޕަރޓީ ވެލިއު އިތުރުވާނެ ކަމަށްވެސް ފާހަގަ ކުރެވެ.
ސރަހައްދު ޖަންބޯބޭގު ފަދަ
ނޭދެވޭ އަސަރު ކުޑަކުރުމަށްޓަކައި ކުރެވިދާނެ ކަންކަމުގެ ތެރޭގައި ،ވެލިއަޅާ ަ
އެއްޗެއް ބޭނުންކޮށްގެން ބަންޑު ޖަހައި ބައްދާލުމާއި ،ވީ ވަރަކުން ހިކިދިޔާގައި މަސައްކަތް ކުރުމަށް ބާރުއެޅިފައިވާނެވެ.
ޝރޫޢުތަކުގައި
ސބަބުން ވެށްޓަށް އަންނަމުންދާ ބަދަލުތައް ދެނެގަތުމުގެ ގޮތުން މިފަދަ މަ ް
މަޝްރޫޢުގެ ަ
ސ
މައިގަޑު ގޮތެއްގައި ބަލާނީ ކޮންނަ ސަރަޙައްދުން ފެނުގެ ކޮލިޓީ )ކިލަނބުގެ އަސަރު – ޓޯޓަލް ސަސްޕެންޑެޑް ސޮލިޑް ް
އާއި ޓާރބިޑިޓީ( އާއި އޮއިވަރު އަދި ރަށުގެ ގޮނޑުދޮށަށް އަންނަމުންދާ ބަދަލުތަކުގެ އިތުރުން މޫދުގެ ދިރުމަށް އަންނަ
ބަދަލުތަކަށެވެ .މީގެ އިތުރުން މަސައްކަތް ނިމޭ ފަހުން ގޮނޑުދޮށަށް )ބީޗް ލައިނަށް( ބަދަލުތައް އަންނަ ގޮތް ދެނެގަތުމަކީ
ބޭނުންތެރިކަމެކެވެ.
މި ރިޕޯޓުގައި ހިމަނާފައިވާ ކަންކަމަކީ އޭގެ ސަބަބުން އެދިޔާރަށް ފައިދާވާނެ ކަންކަ ކަމަށްވެފައި ތިމާވެއްޓަށް
ފޔަވަޅުތައް ރަނގަޅަށް އަޅައިފިނަމަ ކުޑަކުރެވި ދާނެކަމަށް ފެންނާތީ މި
ލިބޭ ގެއްލުން މިޓިގޭޓް ކުރުމަށް ހުށައަޅާފައިވާ ި
ފިޔަވަޅުތަކާއި އެކު ކުރިއަށް ގެންދިއުން ރަނގަޅުކަމަށް ފާހަގަކުރެވެއެވެ .ނަމަވެސް މަސައްކަތް ކުރުމުގެ ކުރިން ބަދަލުގައި
ވެލި އެޅުމަށް ފާހަގަ ކުރެވިފައިވާ ސަރަހައްދަށް ރިޔާއަތް ކޮށް ގޮތެއް ނިންމުމީ އެންމެ އެންމެ ރަނގަޅު ގޮތް ކަމުގައިވެސް
ފާހަގަ ކުރަމެވެ.
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1

Introduction
Rationale

This is the Environmental Impact Assessment (EIA) for the proposed coastal modifications and
greenhouse construction project at Nalaguraidhoo (Sun Island Resort and Spa), Alifu Dhaalu
Atoll. Environmental Impact Assessment is mandatory under the Environmental Protection and
Preservation Act (Law No. 4/93) of the Maldives for any development project that may cause
impacts on the fragile environment of the Maldives. Particularly, clause 5 of the Act highlights
the importance of Environmental Impact Assessment (EIA). The EIA Regulations currently in
force states significant modification to coastal and nearshore environment requires approval from
EPA via a decision statement to an EIA.
This EIA report is, therefore, prepared as per the requirements of the afore-mentioned EIA
Regulations as well as conditional approval from the Ministry of Tourism for this project. This
EIA report will identify the potential impacts of the proposed project components with emphasis
on how to mitigate the impacts and take necessary measures to minimize any impacts that arise
during project implementation and after completion of the project. This EIA will also discuss on
project justification, alternatives to project components such as location, project designs and
environmental considerations. The report will further, provide a mitigation plan and a monitoring
program which can be implemented during and after completion of the proposed development
works.
The EIA was compiled based on qualitative and quantitative data collected from Sun Island
Resort and Spa during the site inspections and assessments carried out in November 2020. It has
to be noted that the limitation on collecting and compiling the data on a very short period and
unavailability of long-term location-specific data has made the consultants restrict the report on
data collected recently from the field, personal judgments and experiences gained from similar
projects. Similarly, long-term data on some aspects such as meteorology and climate were
collected from secondary sources through previously published reports and global databases.
This report has been compiled in accordance with the EIA Regulations 2012, which is enforced
by Environmental Protection Agency (EPA) of the Maldives.
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Background to the EIA
This EIA is based on the Terms of Reference (TOR) approved by the Environmental Protection
Agency (EPA) 15th February 2021. It is a legal requirement that new projects having potential
for environmental impacts gain environmental clearance or approval prior to construction and
operation of such projects.
The principal environmental institution that implements EIA process in the country is
Environmental Protection Agency. Additionally, the Ministry of Environment and Energy
provides policy guidance and directions.

Scope of the EIA and Approach
The main scope of this EIA report as per the approved TOR is to broadly assess, identify, predict
and document potential environmental impacts from the proposed coastal modifications and
greenhouse on Sun Island Resort and Spa. Hence importance is given to document the whole
project proposal in detail, identify the main environmental impacts that are associated with the
proposed development and address the legal requirements that need to be taken into consideration
while implementing this project. This document also addresses the existing environmental
condition of the island and foresees the ways in which potential environmental impacts will be
managed, mitigated and reduced.
Hence the key aims of the report are to;
•

Describe the proposed project in detail;

•

Identify the need and justification for the proposed development;

•

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

•

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

•

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

•

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

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

•

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

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

Review of available project documentation;

•

Discussions with involved key personnel;

•

Site visits to the island;

•

Baseline environmental assessments;

•

Environmental Impact Assessment Regulation 2012 and other relevant regulations

•

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

•

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

Relevant Studies and Experiences
In order to prepare this EIA, relevant EIA reports for similar developments in the Maldives have
been reviewed. As there were numerous coastal modification and resort development projects
carried out in Maldives, several of them were reviewed during this assessment. These include;
•

EIA for proposed service harbour construction at Sun Island Resort and Spa (Water
Solutions, 2019)

•

EIA for proposed coastal modification at Holiday Island Resort and Spa (Sandcays, 2020)

•

EIA for proposed coastal modification at LUX* South Ari Atoll (VeshiLab 2019)

•

EIA for proposed beach nourishment works at Finolhu Kanufushi, (LaMer 2019)

EIA Implementation and Methodologies
This study was based mainly on data collected during a field investigation mission in November
2020 by consultant’s team and published literature on similar settings and projects. The EIA
report was compiled by Hussain Fizah. Fizah is a registered EIA consultant with over 7 years of
experience in the field. The report was reviewed by Mr. Ahmed Zahid, one of the most
experienced registered EIA consultants in the country. Trained environmental surveyors at
VeshiLab Pvt. Ltd, namely Mohamed Shifaf and Muzdhaan Ali assisted in baseline data
collection.
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Established and widely accepted methods have been applied in this EIA study. Field studies have
been undertaken using methods generally employed for EIA studies in the Maldives. The field
assessment methodologies are briefly described in Section 4.2 of this report.
The methods used to identify, predict and assess impacts are based on matrices that have been
established by the scientific community and widely adopted by the EIA consultants globally. For
this particular assessment, Rapid Impact Assessment Matrix (RIAM) has been adopted as
proposed by Fričovský et at. (2016) after Pastakia (1998). A detailed description of the
methodology has been presented in Section 6.3.1 of this report.
The Terms of Reference (TOR) for this EIA has been attached as Appendix 1. This EIA has been
prepared based on this term of reference.

Project Rationale and Objectives
Sun Island Resort and Spa has been operational for quite a while and as such, majority of the
facilities and amenities available on the island is fairly outdated. The proposed waterpark is part
of a long-term resort upgrade planned by the proponent. The main aim of this water park and
upgrade as a whole is to increase property value of the resort and increase facilities available
while distinguishing the resort from rest of the Maldivian resorts. The proponent aims to increase
the resort’s appeal to a wider market and attract more tourists which will increase the revenue
generated from the resort.
The proposed greenhouse is aimed at promoting self-reliance of the resort in key areas while also
reducing dependency on market. The fruits and vegetables produced from the greenhouse is
expected to reduce expenditure on procuring food supply during the resort operation.
Additionally, with full control of production cycle of the produce the proponent aims to provide
guests with fresher and superior quality produce.
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2

Project Description
Introduction

This section of the report is to describe the project in terms of location and boundaries of the
project, project schedule, main inputs, project mobilization as well as project construction
activities. In addition, this section presents materials and resources that will be used as well as
the main output of the project.

The Proponent
The proponent of the proposed project is Villa Shipping and Trading Company Pvt. Ltd.;
Address:

Villa Building
Ibrahim Hassan Didi Magu, Male' City

Email:

mohamed.yaqzan@villa.com.mv

Telephone:

(+960) 333-3333

Villa Shipping and Trading Company Pvt. Ltd. is one of the largest private companies in the
Maldives. The company was founded by Mr. Qasim Ibrahim in 1986. The company operates five
tourist resorts with 2008 beds in the Maldives.

Project Location
The proposed project will be carried out in Nalaguraidhoo, Alif Dhaalu Atoll. The island is
operated by the proponent as Sun Island Resort and Spa. The island is located roughly 2km east
of Villa International Airport on ADh. Maamigilli at 72°48'6.10"E and 3°28'59.74"N.
The closest inhabited island to the resort is Fenfushi, 0.8km west of Sun Island Resort and Spa
while the closest operational resort is Holiday Island Resort and Spa 1.4km west. A tourist resort
is also being developed on the nearby Bodufinolhu.
The island of Nalaguraidhoo is situated in a fairly large reef on the southern rim of the Alifu
atoll.
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Figure 2-1: Location of Nalaguraidhoo in ADh. Atoll (Source: Maps of Maldives)

Figure 2-2: Satellite image of Sun Island Resort and Spa (Source: GoogleEarth, 2021)
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Study Area
The proposed project involves construction of a waterpark in the nearshore lagoon area and
construction of a greenhouse on the island. As such the study area for this assessment will mostly
be focused on nearshore marine environment of the island and terrestrial environment at the
proposed greenhouse location. Detailed information of assessed parameters is found in Chapter
4.

Environmentally Significant Activities
Based on the proposed project components, a number of major activities are identified with
potential to have a significant impact on the environment during construction as well as
operational phases of the project.
• Dredging to achieve required depth for water park
• Anchoring and construction of water park structures
• Beach nourishment
• Power/water requirements for the greenhouse during operation
• Recreational activities that will be carried within the water park
Details of project components proposed under this project has been presented in the following
sections with focus on environmentally significant activities.
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The Water Park
The water park has been proposed for development on the south-eastern side of the island;
roughly 100m from the shoreline. This water park will have multiple floating structures (mostly
slides, Figure 2-3) anchored to the seabed. These are similar to floating parks in Thailand. The
proposed park area must have a safe depth of a minimum of 2.5m below Mean Sea Level (MSL).
At present the depths in the proposed area are on average 1.5m below MSL.
The water park is capable of accommodating 80 to 100 people at a time.

Figure 2-3: Proposed waterpark structures
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2.6.1

Dredging

To achieve required depth at the proposed water park area, a small cutter-suction dredger will be
used. A total of 5000m2 (50m by 100m) area will be dredged to construct the water park. With
the existing depth and proposed dredging depth, this is estimated to yield roughly 5000m3 of
sand.

Figure 2-4: Proposed area for dredging
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2.6.2

Beach Nourishment

The sand obtained from dredging activity is proposed for use on the southern side of the
shoreline. Based on beach profile at the nourishment area and extending dry beach area (HTL)
7m out, the estimated fill cross-sectional area is 14m2. With the estimated volume of sand that
would be obtained from the dredging activity, it is estimated a total length of 357m of beach
could be nourished under this project.

Figure 2-5: Estimated fill profile

Figure 2-6: Beach nourishment area
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2.6.3

Anchorage

The proposed water park structures are prefab floating structures held in place by anchors. A
total of 41 anchors weighing 440kg each will be used to achieve this. The anchor blocks will be
cast using concrete and steel. Anchoring point on the block will be provided via a 14mm thick
stainless-steel bar.

Proponent: Villa Shipping and Trading Company Pvt. Ltd.
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Greenhouse
A modern greenhouse for growing organic fruits and vegetables in a climate-controlled space
with adjustable shade and controlled water dispensing will be developed in the proposed area.
The greenhouse would be supported with a pump station, storage and offices. A total area of
67.2m by 32m will be utilized as a greenhouse while supporting structures such as office, store
and pump station will take up to 17.5m by 6m.
The main structure of the greenhouse will be made up of steel, wood and PVC pipes. There are
many types of screen materials on the market but the type that offers the best alternative for both
heat retention and shading are semi-porous films made of alternating strips of clear and
aluminized polyester or acrylic fabric. The aluminized strips reflect un-needed light out of the
greenhouse during summer and reflect heat back into the greenhouse at night. The proponent
currently plans to use this material for curtains.
Crops currently planned to be grown in the greenhouse are commonly used greens such as lettuce,
herbs, tomatoes, capsicums, carrots and similar. However, more types of plants are planned to
be grown in the greenhouse based on success of pilot.
Growth media will be garden soil and typical growth media available locally at reasonable prices.
Avoiding any use of chemicals have been proposed for this greenhouse as it will be promoted as
an organic production facility.

Figure 2-7: Proposed greenhouse structures
Proponent: Villa Shipping and Trading Company Pvt. Ltd.
Consultant: Sandcays
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Construction Phase Activities
2.8.1

Temporary Facilities

No temporary facilities will be established on the resort for this project. Existing resources and
accommodation will be utilized by the workforce during this project
2.8.2

Equipment

The proposed project will be carried out using a mini dredger, excavator, dump truck and some
general construction tools. Sand barge may be used in place of the dredger in case of any failure
of the proposed mini dredger. Excavators will mainly be used to shift sand around and spread
sand. The mini dredger was selected based on logistics as well as its efficiency compared to a
sand pump. Additionally, compared to excavators, sediment plume generated at the dredge area
is much lower when a mini dredger is used instead. This was also one of the main reasons for
selecting mini dredger for this project.
2.8.3

Mobilization

Site mobilization involves mobilization of workforce, machineries/equipment and construction
materials to Sun Island Resort and Spa to begin physical work. Materials, equipment/machineries
and all other related items will be transported to the island by sea. The existing harbour on the
island will be used to unload machinery.
2.8.4

Workforce and services

As the construction work proposed under this project is fairly small, a large-scale workforce will
not be required. An estimated 15 staff, including site supervisor, engineers and labourers will be
working at most during construction phase. All staff travelling from Male’ and other COVID-19
hotspots will be quarantined for 10 days prior to any contact with the other resort staff.
2.8.5

Dredging and Nourishment

Since the proposed dredge area is relatively close to the shore, dredger or sand pump can directly
be used to pump sand to fill areas. However, jumbo bags or similar would be used to create a
barrier around the fill area to retain sand and reduce sedimentation.
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The dredge area and the locations of the structures will be set out using differential GPS or Total
Station. Simple floats such as used PET bottles will be placed in the lagoon areas to demarcate
the boundaries set out. Metal rebars or similar would be used to mark location for anchor points.
Additionally, high consideration will be given for environmental protection and reducing
negative environmental impacts that are believed to generate from the project. The mitigation
measures given in this report would be adhered to.
2.8.6

Waste Management

Due to nature of proposed work, no large-scale waste generation is expected. Any waste will be
disposed of via the existing waste management facilities on the island where appropriate.
Hazardous waste such as oil and lubricants will be stockpiled and stored appropriately and later
transported to Thilafushi for proper disposal.
2.8.7

Health and Safety

Workers’ health and safety is also an important aspect that needs careful consideration during
the implementation of the proposed project from beginning till end. Protection of employees
from likely adverse effects will be one of the core duties of the proponent or contractor. All
machineries and equipment must be operated by trained by experienced personnel wearing
necessary safety gear. In the event that there is a need for an employee to work on a different
work site, he/she must be given appropriate training prior to commencement of work.
During the construction phase of the project, safety gear including PPE will be provided for all
staff members. Additionally, all precautionary measures against COVID-19 by HPA and MoT
will be followed thoroughly.
2.8.8

Material transport

All materials that are required for the implementation of the proposed project need to be
transported to the island. The transportation will mainly be on landing crafts and dhoni.
Transportation of materials is considered to be one of the activities that cause impact to
environment mainly due to accidental spills and direct/indirect physical damage to coral reefs
due to careless boating/mooring activities and emission of greenhouse gases which will be further
discussed under impact analysis.
Proponent: Villa Shipping and Trading Company Pvt. Ltd.
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During this project, the contractor will use existing large harbour for loading and unloading
material to the island. Pick-up trucks and lorries may be used to transport material from harbour
to site.
2.8.9

Vegetation Clearance

Vegetation clearance will not be required for any of the proposed project components. The area
proposed for construction of greenhouse and supporting facility is already cleared.

Figure 2-8: Proposed location for greenhouse

Proponent: Villa Shipping and Trading Company Pvt. Ltd.
Consultant: Sandcays
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Operational phase activities
Key activities identified during the operation of the proposed bottling plant would be operation
of desalination plant, other water treatment works, brine disposal, feed water intake, bottling and
packaging.
2.9.1

Usage of Water Park

Apart from regular maintenance and cleaning, no major input is required to operate the water
park. In terms of environmental consideration, the significant increase anthropogenic activity in
the marine environment due to the park is considered in this assessment.
2.9.2

Greenhouse

During the operation of greenhouse, a significant amount of power and water is expected to be
required. The existing facilities on the resort is expected to be able to fully cater for the increase
demand.
Water use in a greenhouse is affected by many variables. Most important of these is the level of
solar radiation in the greenhouse. As such, exact water usage is difficult to estimate accurately at
this stage of the project. However, based on similar projects, a peak water demand for the
proposed greenhouse can be obtained. On the most demanding days, plants grown in greenhouses
are estimated to require roughly 0.3-0.4l of water per plant per day using drip irrigation
(Harmanto et. al. 2005). Based on usual density of plants in a green house, it is estimated the
proposed greenhouse can accommodate roughly 4000 plants of different varieties. This translates
into an estimated peak water demand of 1,600 litres of water per day. However, it should be
noted, the water requirement greatly depends on the variety of the plants grown; this estimate is
based on tomato.
In addition to water, electricity to run the water pumps and motors operating curtains is also a
significant resource utilized by the proposed greenhouse. The estimated power requirement for
this greenhouse is 2kW.

Proponent: Villa Shipping and Trading Company Pvt. Ltd.
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Project duration
The project is planned to start soon after approval of this EIA report, which is expected to take
less than 4 weeks from submission. Construction of the proposed components is estimated to
take about 6 months including mobilisation and demobilisation. Therefore, the waterpark and
greenhouse are expected to be fully operational by late 2021.
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Project Inputs and Outputs
The project has inputs in terms of human resources and natural resources such as water and fuel.
The main output of the project is the water park, enhanced beach and fresh produce. These inputs
and outputs are summarised in Table 2-1 and Table 2-2.
Table 2-1: Main inputs of the proposed project
Input resource(s)

How to obtain resources

Construction workers
Management and maintenance staff
Construction materials: - greenhouse curtains,
waterpark prefabs, timber, cement, electrical cables,
reinforcing steel bars, river sand, aggregates, PE,
HDPE and PVC pipes, fuel, etc.
Water
Electricity/Energy (during construction)
Machinery and equipment
Fuel (e.g., diesel, petrol)
PVC and HDPE adhesives

Contractor’s responsibility
Appointed by proponent
Import and purchased where locally available at competitive
prices – Contractor’s responsibility
RO plant on the resort
Powerhouse on the resort
Contractor’s responsibility
Locally purchased
Imported or purchased locally

Table 2-2: Matrix of major outputs
Products and waste materials
Waste oils from machinery
Sedimentation
Timber, cardboard, gunny bags and scrap
metals (construction site waste)
Used oil (waste oil), grease
Waterpark
Fresh organic produce

Anticipated
quantities
Minute
Moderate
Moderate

Re-used to other applications
Natural dispersal
Recovered, reused, recycled

Minor
Single
Moderate

Reused
Utilized by tourists
Used by resort

Proponent: Villa Shipping and Trading Company Pvt. Ltd.
Consultant: Sandcays
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3

Legislative and Regulatory Considerations

This section will identify the pertinent legislation, regulations and standards, and environmental
policies that are relevant and applicable to the proposed project, and identify the appropriate
authority jurisdictions that will specifically apply to the project. The proposed project is expected
to conform to all of the policy and regulatory aspects outlined here. This section outlines and
summarizes key policies, applicable laws and regulations and regulatory bodies that the
Proponent has to comply with and be answerable in terms of implementing the project.

Policy Guidance
The policy guidance on the development of the proposed project is taken from a number of policy
documents prepared by the Government of Maldives on sectoral developments. Key documents
outlined in this EIA are currently being implemented towards sustainable development of the
country.
3.1.1

The National Environmental Health Action Plan
(NEHAP: 2015-2020)

NEHAP was formulated based on National Environmental Action Plan 3 and National Health
Masterplan. The following were guiding principles proposed under NEHAP (2015-2020):
•

Environmental protection is the responsibility of every individual: Health is everybody’s
business. And since health is the product of the healthy environment we live in, this
principle of everyone’s responsibility becomes paramount.

•

Promote and practice sustainable development: Since Rio 1992, the world has taken steps
to follow this paradigm, and so it is appropriate that we take this path too seriously.

•

Subsidiarity: this is the principle that says that things are best done at the level that makes
sense best to the recipients of the service. Given that environmental concerns are felt most
visibly at the local levels in atolls and islands, this responsibility of implementation is
best given to them with facilitation support from the central government.

•

Inter-sectoral cooperation and coordination; Health and environmental concerns just as
all development work is a confluence of the effort of many sectors. Even though for
planning purposes and programmatic efficiency, the bureaucratic model has taken place,
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at the stage of implementation, only an inter-sectoral approach can make progress and
success possible
•

Informed decision making: research needs to be invoked and the information from it
turned into program intelligence that will make decisions relevant and acceptable to the
recipient population

•

Precautionary principle; in the case of environment there is enough evidence that action
needs to be taken. Even though there might still be uncertainty several aspects of its
outcome, we must err on the needs to the environment, for without its health, the dangers
of the disaster we face will be irrevocable

•

Environmental protection complements development; the environment gives us the
resources for development; thus, it becomes the necessary complement

3.1.2

National Biodiversity Strategy and Action Plan

The goals of the National Biodiversity Strategy and Action Plan are:
•

Conserve biological diversity and sustainably utilize biological resources.

•

Build capacity for biodiversity conservation through a strong governance framework, and
improved knowledge and understanding.

•

Foster community participation, ownership and support for biodiversity conservation.

In implementing the proposed project activities due to care has to be given to ensure that the
national biodiversity strategies are adhered to.
3.1.3

National Action Plan on Air Pollutants (2019)

The formulation of the National Action Plan on Air Pollutants is the first time that the reductions
in air pollution have been quantified for measures originally developed with the aim of reducing
greenhouse gases. It also describes the pollutants in detail, including the emission levels of
different pollutants in the Maldives, and their likely progression in the future.
The mitigation measures included in this Action Plan are in line with existing national plans to
reduce greenhouse emissions from the key source sectors. To this end, the measures selected for
this Action Plan were compiled firstly from the mitigation measures that have been included in
the Maldives' long-term climate goals, also known as the Nationally Determined Contributions
Proponent: Villa Shipping and Trading Company Pvt. Ltd.
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(NDC), and then from the planned measures from different sectors which were not part of the
NDC.
3.1.4

Communication Strategy and Action Plan 2019 – 2023

The main objective of developing an SDGs communication strategy and action plan for the
Maldives is developing an effective communication vision for the implementation of 2030
Agenda for Sustainable Development in the Maldives. The communication strategy will support
engagement, participation and substantive realization of SDGs by the stakeholders and the
successful achievement of SDGs targets in the country. The communication strategy will have
the following overarching objectives
•

To raise awareness and familiarize the general public, policy makers, political parties,
media, private sector, CSO and other development partners including the UN on the
SDGs and 2030 Agenda.

•

To generate dialogue among various stakeholders on the SDGs goals and targets at
different levels on how the goals will be implemented, tracked and measured.

•

To develop collaborative mechanisms through various media platforms, including social
media, to create awareness on SDGs to reach out and engage new audiences in dynamic
and relevant ways.

•

To develop key messages for advocacy and other engagement opportunities with the
government and international and national stakeholders to promote and facilitate the
necessary policy changes to the achievement of the 2030 Agenda.

3.1.5

Policy on Sand mining for beach replenishment of
Tourist establishments in the Tourism Sector 2017

The Policy on Sand mining for beach replenishment of Tourist establishments in the Tourism
Sector 2017 was published in the gazette on the 18th of December 2017. To summarize, the
policy states the following:
•

Aim of the policy is to ensure that there are policies in place to be used by all tourist
facilities wishing to carryout beach replenishment of islands or areas leased for tourism
purpose and to provide guidance to those implementing this policy

The policy states that:
• beach nourishment can only be carried out to 10m width from the vegetation line.
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• Sand sourced through this policy can only be used for beach replenishment of areas leased
for tourism purpose.
• Any party wishing to source sand for beach replenishment of a tourist facility should
apply to the Ministry of Tourism in writing. The policy also gives details of documents
which need to be submitted along with the application. Once received, MOT reviews the
documents and gives a conditional approval for the project (based on environmental
clearance by EPA).
• The policy also gives specifications for burrow areas. Proposed burrow locations should
have the following features such as being at a reasonable distance from any operational
resort or resorts under construction and inhabited islands, having sufficient sand source,
should not be a protected area or an environmentally sensitive area. The area should also
have the type of source material required for the replenishment work.
3.1.6

Maldives National Strategy for Sustainable
Development 2009-2013

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

Promotion and protection of fundamental human rights

Principle 2:

Equity within and between generations

Principle 3:

Democratic and open society

Principle 4:

Full participation of businesses and civil society

Principle 5:

Policy coherence and coordination

Principle 6:

Use best available knowledge

Principle 7:

Precaution first
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Principle 8:

Make polluters pay

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

Applicable Laws and Regulations
There are a number of laws and regulations relating to environment in the country. Only relevant
laws and regulations have been outlined in this section.
3.2.1

Environmental Protection and Preservation Act

The Environmental Protection and Preservation Act of the Maldives, EPPA (Law No. 4/93)
provides the basic framework for environmental management including Environmental Impact
Assessment (EIA) process in the Maldives, which is currently being implemented by EPA on
behalf of MHE.
Clause 2 of the EPPA mandates the Ministry of Environment to formulate policies, rules and
regulations regarding the environment.
Clause 5 of this Act specifically provides for environmental impact assessment (EIA), a tool
implemented to attempt to integrate environmental issues into development decisions. According
to the Clause, environmental impact assessments are a mandatory requirement for all economic
development projects.
Clause 6 of the EPPA gives the Ministry of Environment the authority to terminate any project
that has an undesirable impact on the environment.
Clause 7 of the EPPA refers to the disposal of oil, wastes and poisonous substances in to the
Maldivian territory. According to this clause, any type of waste, oil, toxic gas or any substance
that may have harmful effects on the environment should not be disposed within the Maldivian
territory. If, however, the disposals of such substances become absolutely necessary, the clause
states that they should be disposed only within the areas designated for that purpose and if
incinerated, appropriate precautions should be taken to avoid harm to the health of the population.
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Furthermore, clause 9 sets a fine between five and five hundred Rufiyaa for minor offenses in
breach of this law and a fine of not more than one hundred million Rufiyaa for major offenses.
The fine shall be levied by the Ministry of Environment or by other government authorities
designated by that Ministry in case of minor offenses.
Finally, Clause 10 of EPPA gives the government of the Maldives the right to claim
compensation for all damages caused by activities that are detrimental to the environment.
The Environmental Act or Law 4/93 is the most important legal instrument with regards to
environmental management and it gives very high prominence towards safeguarding the
environment with regard to all the development activities. Under this Act, the Ministry of
Environment has developed regulations and guidelines concerning environmental protection
through the implementation of EIA procedures.
3.2.2

Environmental Impact Assessment Regulation 2012

The EIA Regulation, which came into force in 2007, has been recently revised and the revised
EIA Regulation 2012 is currently in force since May 2012. This EIA is subjected to the EIA
Regulations 2012 and subsequent amendments to the regulation.
The EIA Regulation 2012 is currently only in Dhivehi and an official translation is awaited. The
Regulation sets out the criteria to determine whether a development proposal is likely to
significantly affect the environment and is therefore subject to an EIA. Schedule D of the EIA
Regulations defines the type of projects that would be subject to Environmental Impact
Assessment. Significant coastal protection projects are among those.
The main purpose of this Regulation is to provide step-by-step guidance for proponents,
consultants, government agencies and general public on how to obtain approval in the form of
an Environmental Decision Statement.
3.2.3

Dredging and Reclamation Regulations

The Dredging and Reclamation Regulations was gazetted on 2 April 2013 as Regulation No.
2013/R-15. This regulation is currently in Dhivehi and an English translation is awaited. Clause
6 of the Regulation requires applying for approval under this Regulation by submitting the project
details, land use plan, project justification and scaled maps of existing site plan and site plan with
proposed project components.
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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 beach nourishment
projects. Clause 9(a) states that beach nourishment shall be done up to 10m from the registered
shoreline. Clause 9(b) identifies that sand for beach nourishment shall be taken from an area
(borrow area) that is not prohibited under clause 13 of the Dredging and Reclamation Regulation.
Clause 13(c) states that borrowing material from the following areas are prohibited.
1. 100m shore-wards from the reef line
2. 500m seawards from the reef line
3. 50m from the vegetation line
4. Protected Area or Environmentally Sensitive Areas (ESA) identified under Law No. 4/93
(Environmental Protection and Preservation Act of the Maldives).
Clause 13(d) restricts to borrow material or dredge or reclaim within 200m of a Protected Area
or ESA identified in 4 of Clause 13(c). Clause 13(e) states that those areas or islands where the
reef extent (distance from shore to reef edge) is less than 300m, dredging and reclamation may
be done in consultation with the designated authority. Clause 13(f) gives the relevant government
body the authority to restrict borrowing sand from those locations from which dredging or
borrowing sand has been approved earlier, if the relevant government body 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.
Clause 18 gives the relevant government body 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.
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3.2.4

Regulation on Environmental Damage Liabilities

Under the Environmental Protection and Preservation Act (No. 4/93), the Ministry of
Environment formulated the Environmental Damage Liabilities Regulation in February 2011,
which encompasses the basis to avoid environmental deterioration, extinction of biological
resources, environmental degradation and avoid wastage of natural resources. The main purpose
of this regulation is to stop unlawful activities on environment and adequately implement a fining
procedure for violations as well as implement a compensation mechanism on environmental
damages. Its Schedules form the basis for levying fines on various environmental components
and activities. Hence, the proposed project will be subject to this Regulation for any activity
outside of the EIA scope and Environmental Decision Statement.
3.2.5

Waste Management Regulation

The Waste Management Regulation (Regulation No. 2013/R-58) came into effect in August
2013. The objective of Waste Management Regulation is to implement the National Waste
Management Policy; through which it aims to protect the environment by minimizing the impact
of waste on the environment, including the impact of waste on human health, establishing an
integrated framework for minimizing and managing waste in a sustainable manner and
establishing uniform measures to reduce the amount of waste generated. The regulation also
ensures waste is reused, recycled and recovered in an environmentally sound manner before
being safely treated and disposed. The regulation covers the management of general, hazardous
and special waste. Wastes arising from paints and chemical solvents are considered as special
waste.
3.2.6

Construction Regulations and Guidelines

Under Law 4/2017, gazetted on 23rd April 2017, numerous regulations have been passed. These
aim to regulate construction related personnel and work in the Maldives. The most crucial
regulation applicable to this project under this category is the regulation on construction site
health and safety (2019/R-156). This regulation stipulates standards contractors need to adhere
and steps to follow during construction work in Maldives. These include public safety measures
that needs to be in place during construction. The proponent will ensure all measures and steps
under this regulation is adhered to throughout the construction phase of this project.
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Regulatory Bodies
3.3.1

Ministry of Tourism

Ministry of Tourism is the key agency overseeing development projects in tourist establishments.
For this project, the ministry has issued a conditional approval for the activities proposed. A copy
of the document is annexed to this report
3.3.2

Ministry of Environment and Energy

The primary environmental institution in the Maldives is Ministry of Environment and Energy
(MEE). It is mandated with formulating policies, strategies, laws and regulations concerning
environmental management, protection, conservation and sustainable development. The Minister
of Environment or a designate gives the environmental approval or clearance to EIA by an
Environmental Decision Statement. Additionally, MEE is responsible for formulating relevant
laws and regulations, policies and strategies concerning energy, water and sanitation, waste and
infrastructure.
3.3.3

Environmental Protection Agency (EPA)

EPA is the key regulatory body on environment, which is an autonomous body formed under the
umbrella of MEE. It is mandated with implementing the EIA process in the Maldives,
implementing the Environment Act and subsequent regulations on behalf of MEE, regulating
water and sanitation, biodiversity conservation, waste management and coastal zone
management. Also, it is responsible for developing environmental standards and guidelines in
the country.
3.3.4

Atoll/City Councils and Island Councils

Under the Maldives Decentralization Law, elected Atoll Councils, City Councils and Island
Councils have been formed as regulatory bodies dealing directly with atoll, cities and island
issues. In this regard, some of the development projects are subject to approval of these councils
through a public consultation process. For the proposed project, EPA requires that a copy of the
final draft of the EIA Report be submitted to the Alifu Dhaalu Atoll Council and receipt provided
to EPA or attached to the EIA report.
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4

Existing Environment
Introduction

Conditions of the existing environment of the study area were analysed by using appropriate
scientific methods. Field surveys were undertaken to get further understanding of the existing
environment of the island. These surveys were carried out during field visit to the island in
November 2020 to collect baseline data. Before the trip was undertaken all existing information
regarding the site was gathered.
The following components of the existing environment were assessed;
•

Coastal environment including coastal protection structures, longshore currents, erosion
and accretion areas

•

Marine water quality

•

Marine ecology

•

Bathymetry at project site

Methodologies
Conditions of the existing environment of the study area were analysed by using appropriate
scientific methods. The environmental components of the study area were divided into marine,
coastal and terrestrial resources.
The different methods used in assessing and reporting the conditions of the existing environment
of the island are given in the following subsections.
4.2.1

Location identification

The location of data collection sites has been marked using handheld GPS. Figure 4-18 shows
the data collection and sampling locations.
4.2.2

Marine Water Quality

Marine water quality was assessed by collecting water samples and submitting the sample a
registered laboratory (MWSC).
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All water samples were taken at a depth of 1m from the mean sea level or mid water depth for
shallow areas. GPS coordinates of each water sampling location was taken. The samples were
analysed for the following parameters as indicated in the environmental monitoring manual
issued by the EPA.
Table 4-1: Water quality parameter optimum conditions
PARAMETER

OPTIMAL RANGE

REFERENCE

TEMPERATURE

18oC and 32oC
Changes should not surpass 10C above the average long
term maximum

GBRMPA, 2009

SALINITY
PH

3.2% - 4.2%
8.0-8.3
Levels below 7.4 pH cause stress

GBRMPA, 2009

TURBIDITY

3-5 NTU
>5 NTU causes stress
Maximum mean annual rate 3mg/cm2/day Daily maximum
of 15mg/cm2/day

Cooper et al. 2008

NITRATES

<5 mg l-1 NO3-N

UNESCO/WHO/UNEP, 1996

AMMONIA

Max. 2-3 mg l-1 N

UNESCO/WHO/UNEP, 1996

PHOSPHATE

0.005 - 0.020 mg l-1 PO4-P

UNESCO/WHO/UNEP, 1996

SULPHATE
BOD
COD

2 mg l-1 and 80 mg l-1
< 2 mg l-1 O3
< 20 mg l-1 O2

UNESCO/WHO/UNEP, 1996
UNESCO/WHO/UNEP, 1996
UNESCO/WHO/UNEP, 1996

SEDIMENTATION

4.2.3

GBRMPA, 2009

Currents

Purpose built drogue with a GPS (Trimble Juno) was made to create spaghetti diagrams of the
ocean currents at the study site. On two selected locations around the island, drogue tests were
conducted to assess currents.
4.2.4

Marine Ecology

Marine environmental surveys were conducted to collect data on key environmental components
(i.e. the coral reef system) that will be impacted due to the development. Purposes of the surveys
are to define and establish marine environmental baseline conditions for impact evaluation
during and after the proposed project implementation. Surveys were based on standard marine
environmental survey techniques (English, et al 2007) so that they can be repeatedly carried out
to monitor and record changes and assess possible impacts on the marine environment from the
proposed work activities as well as operation of the facility. These surveys should be continually
repeated to assess the short-term and long-term impacts on the marine environment.
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4.2.4.1

Coral Reef Surveys

Quantitative surveys were conducted to establish the status of the benthic substrate at the
proposed outfall location and an alternative location. Methodologies adopted for these surveys
are internationally accepted and widely used to assess the status of coral reefs in the country as
well. Photo Quadrates and visual observation of the reef were conducted at the coral reef system.
Photo Quadrate technique has been used for objectives ranging from large-scale special problems
to morphological comparison of coral communities and studies assessing impacts natural and
anthropogenic disturbances.
For the photo quadrates, a measuring tape of 10m was placed on the reef, a set of random numbers
between 0 and 10 were selected using MS Excel prior to the set out. Ten photos were taken at
random using these numbers and the measuring tape and later analyzed using Coral Point Count
with excel extension (CPCe) created and maintained by National Coral Reef Institute, Nova
Southeastern University Oceanographic Centre.
Photo Quadrates were conducted at 4 locations as shown in Figure 4-18. These are from the
proposed water park location, coral patch, close to alternative location and a control site.
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Climate
4.3.1

General Conditions

The Maldives, in general, has a warm and humid tropical climate with average temperatures
ranging between 25oC to 30oC and relative humidity ranging from 73 per cent to 85 per cent.
However, daily temperature ranges from around 31oC in daytime to 23oC at night time. The
highest temperature ever recorded in the Maldives was 36.8°C, recorded on 19 May 1991 at
Kadhdhoo Meteorological Office. Likewise, the minimum temperature ever recorded in the
Maldives was 17.2°C, recorded at the National Meteorological Centre on 11th April 1978.
The wet season; southwest monsoon runs from mid-May to November. In this season Maldives
experiences torrential rain. The highest rainfall ever recorded in the Maldives with in a 24-hour
period was recorded on 9th July 2002 at Kaadedhdhoo Meteorological Office and amounts to
219.8mm of rainfall.
4.3.2

Monsoons

Maldives is in the Monsoonal Belt in the North Indian Ocean. Therefore, climate in the Maldives
is dominated by south-west (Hulhangu) and north-east (Iruvai) monsoons. The southwest
monsoon is the rainy season which lasts from May to September and the north-east monsoon is
the dry season that occurs from December to February. The transition period of the south-west
monsoon occurs between March and April while that of the northeast monsoon occurs from
October to November. These monsoons are relatively mild due to the country’s location on the
equator and strong winds and gales are infrequent in the Maldives. However, storms and line
squalls can occur, typically in the period May to July. The winds usually get stronger in the south
west monsoon especially during June and July. During storms the impact is greater on the
northern atolls than the southern atolls.
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Table 4-2: Summary of Monsoons in Maldives
Season

Months

North East-Monsoon (Iruvai)

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

Transition Period - 1 (HulhanguHalha)
South West-Monsoon (Hulhangu)

Transition Period - 2 (IruvaiHalha)

The temperature of Maldives varies little throughout the year with a mean daily maximum
temperature of about 32°C and mean low of 26°C and are rarely below 25°C or above 33°C. The
highest temperature ever recorded in the Maldives was 36.8°C, recorded on 19 May 1991 at
Kadhdhoo Meteorological Office. Likewise, the minimum temperature ever recorded in the
Maldives was 17.2°C, recorded at the National Meteorological Centre on 11th April 1978. The
highest recorded temperature for Male’ was 34.1°C on 16th and 28th of April 1973. The hottest
month of the year is usually April reaching a peak around 24 April.
The figure below (Figure 4-1) represents daily average low (blue) and high (red) temperature
with mean temperature based on the recorded data from 1975 to 2017.
Based on recorded data from past 42 years, a notable increase in annual average temperature is
noted for Hulhule’. In 1975, average annual temperature was around 27.5°C while the recorded
data from 2017 indicates an annual temperature of 29°C (Figure 4-2).
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Figure 4-1: Daily average temperature for Hulhule (source: MMS)

Figure 4-2: Average annual temperatures for Hulhule' (source: MMS)
4.3.3

Rainfall

Annual average rainfall in the Maldives is about 1900mm. There is a marked variation in rainfall
across Maldives with an increasing trend towards south. The annual average rainfall in north is
1977mm and for south is 2470mm. The southwest monsoon is known as the wet season with
monthly average rainfall ranging from 125-250mm. The northeast monsoon is known as the dry
season with average monthly rainfall of 50-75mm.
Based on published data from Maldives Meteorological Services (Figure 4-3) the wettest month
of the year is May with an average rainfall of 233.8mm while the driest is February with 40.7mm
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of rain. Based on the data, May to December is generally more wet compared to January to April;
i.e. Southwest monsoon is generally associated with rain while northeast monsoon is considered
drier.

Figure 4-3: Average rainfall per month at Male’
4.3.4

Wind

Wind has been shown to be an important indirect process affecting formation development and
seasonal dynamics of the islands in the Maldives. Winds often help to regenerate waves that have
been weakened by travelling across the reef and they also cause locally generated waves in
lagoons. Therefore, winds are important here, as being the dominant influence on the sediment
transportation process (waves and currents). With the reversal of winds in the Maldives, NE
monsoon period from December to March and a SW monsoon from April to November, over the
year, the accompanying wave and current processes respond accordingly too. These aspects have
ramification on the seasonal sediment movement pattern on the islands and also the
delivery/removal of sediments from the reef platform/island.
The two monsoon seasons have a dominant influence on winds experienced across the Maldives.
These monsoons are relatively mild due to the country’s location close to the equator and strong
winds and gales are infrequent. However, storms and line squalls can occur, usually in the period
May to July; gusts of up to 60 knots have been recorded at Male’ during such storms.
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Wind was uniform in speed and direction over the past twenty-plus monsoon seasons in the
Maldives (Naseer 2003). Wind speed is usually higher in central region of the Maldives during
both monsoons, with a maximum wind speed recorded at 18 m/s for the period 1975 to 2001.
Maximum wind speed recorded in the south was 17.5 m/s during the period 1978 to 2001. Mean
wind speed was highest during the months January and June in the central region, while wind
speed was in general lower and more uniform throughout the year in the southern region. Wind
analysis indicated that the monsoon was considerably weaker in the south (Naseer, 2003). During
the peak months of the SW monsoon, southern regions have a weak wind blowing from the south
and south-eastern sectors.
Figure 4-4 summarizes the wind conditions around Malé region, applicable to the proposed
location, throughout the year and Figure 4-5 provides the wind-rose diagram typical to the central
region of the Maldives (source: windfinder.com). This analysis represents wind data from K.
Hulhulé taken between July 2002 to October 2019 daily from 0700 to 1900hrs local time.

Figure 4-4: Summary of general wind conditions for central region, Maldives
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Figure 4-5: Windrose diagram for central region of the Maldives
4.3.5

Humidity and Evaporation Rates

Based on data obtained from Hulhulé weather station over a period of 14 years from 1998 to
2012 (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). This remains similar for Seenu Atoll as well.
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.
Open water evaporation and transpiration from vegetation are very high. The high rates of
evaporation and transpiration, especially owing to global warming, may be considered to add
further to the evaporation rate and cause sea levels to fall in the future (Morner et al 2004).
Evaporation rates are influence by wind, temperature and humidity and level of particulates in
the air, studies of pan evaporation rates may yield misleading results as pan evaporation rates are
influenced by the amount of sunlight hitting the pan, rather than other meteorological factors
(Dawson and Spannagle 2009).
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Hydrography
4.4.1

Tides

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

Figure 4-6: Astronomical tidal variation in the Maldives
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4.4.2

Currents

Studies on current flow within a reef flat in Male’ Atoll suggests that wave over wash and tides
generate currents across the reef platforms, which are also capable of transporting sediments
(Binnie Black & Veatch 2000). However, available information suggests that tidal currents are
not strong due to small tidal range.
Generally current flow through the Maldives is driven by the dominating two-monsoon season
winds. Westward flowing currents are dominated from January to March and eastwardly from
May to November. The change in currents flow pattern occurs in April and December. In April
the westward currents flow are weak and eastward currents flow will slowly take place. Similarly,
in December eastward currents flows are weak and westward currents will take over slowly.
Studies on current flow process within a coral atoll have shown that waves and tides generate
currents across the reef platforms, which are capable of transporting sediments on them. Currents,
like waves are also modified by reef morphology. Under low-input wave conditions (0.5m
heights) strong lagoon ward surge currents (>60cm/sec) are created by waves breaking at the
crest. Studies on current flow across reef platforms have shown that long-period oscillations in
water level cause transportation of fine-grained sediments out of the reef-lagoon system, while
strong, short duration surge currents (<5sec.) transport coarse sediments from the breaker zone
to seaward margin of the back-reef lagoon. Always sediment accumulates at the lee of highspeed current zones. Generally, zones of high current speed (jets or rips, 50-80cm/sec) are
systematically located around islands.
Data on the currents around the project site were measured on the day of field visit and present
in the Survey Locations map. However, spot data taken on a single day would not yield sufficient
data to understand coastal dynamics. Therefore, long term monitoring of data will be
recommended in the monitoring programme proposed for the project.
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4.4.3

Waves and Swells

Wave energy is important for sediment movement and settlement, and it is also a crucial factor
controlling coral growth and reef development. Waves have been attributed to the diversity and
the abundance of coral and algal species. These aspects have implications for the type and
perhaps the supply of sediment s into the island.
Studies by Lanka Hydraulics (1988 & 1989) on Malé reef indicated that two major types of
waves on Maldives coasts: wave generated by local monsoon wind and swells generated by
distance storms. The local monsoon predominantly generates wind waves which are typically
strongest during April-July in the south-west monsoon period. During this season, swells
generated north of the equator with heights of 2-3 m with periods of 18-20 seconds have been
reported in the region. Local wave periods are generally in the range 2-4 seconds and are easily
distinguished from the swell waves.
Distant cyclones and low pressure systems originating from the intense South Indian Ocean
storms are reported to generate long distance swells that occasionally cause flooding in Maldives
(Goda 1988). The swell waves that reached Malé and Hulhule in 1987, thought to have originated
from a low-pressure system of west coast of Australia, had significant wave heights in the order
of 3 meters.
In addition, Maldives has recently been subject to earthquake generated tsunami reaching heights
of 4.0m on land (UNEP 2005). Historical wave data from Indian Ocean countries show that
tsunamis have occurred in more than one occasion, most notable been the 1883 tsunami resulting
from the volcanic explosion of Karakatoa (Choi et al 2003).
Table 4-3: Summary of wave condition in and around Holiday Island Resort
Season
NE - Monsoon
Transition Period
1
SW - Monsoon
Transition Period
2

Total

Long Period

Predominantly from E-S. High
Waves from E to NE
Mainly from SE-E

From E-NE

From SE-SW. Mainly from S.
High Waves also from W
As SW monsoon

From SE

From E

Short Period
Mainly E-NE. High waves
from E
Mainly from SE-S
Mainly from NW-S. High
waves from W
From NW-N.

Wind plays a role in longshore sediment transport although the impact of wind on cross-shore
sediment transport is quite little for Sun Island Resort and Spa.
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Spot measurements of waves near the project site; the neighbouring Holiday Island Resort was
measured using a portable wave logger (RBR) from 4pm 2nd March 2020 to 4pm 3rd March 2020
during the EIA surveys for coastal modifications at Holiday Island Resort and Spa. These results
are presented here as this is expected to be very similar to the project site at Sun Island Resort
and Spa.

Figure 4-7: RBR 24hr wave data
During the recording period, average wave heights were recorded to be 0.025m to 0.045m during
high tide and 0.005m and 0.015m during the low tide. No significant difference was observed in
average wave period between high tide and low tide; however, an increase in wave period from
an average of 5sec to 10sec was observed from 2nd March to 3rd March. The highest maximum
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wave height recorded during this period was 0.09m around 6pm on 2nd March and 2am on 3rd
March (high-tide); while the lowest maximum wave height recorded was around 0.005m around
11:30am on 3rd March (low-tide). Significant wave height during the logging period was
recorded between 0.09m and 0.005m.
4.4.4

Marine water quality

Marine water quality in the vicinity of the proposed borrow area as well as representative areas
around the project site were measured. All the parameters are within EPA optimal range as shown
in Table 4-4.
Table 4-4: Marine water quality results
Parameter

Unit

Optimal Range
(EPA)

GPS Location
Temperature
pH
Salinity
E. Conduct.
DO
TDS
Turbidity
TSS

oC
ppt
µS/cm
mg/L
mg/L
NTU
mg/L

18-32
8.0-8.3
32-42
>3.5
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Site 1

Site 2

Site 3

Site 04

256354.75E

256588.58E

256636.07E

256091.32E

385037.90N

385059.32N

385553.50N

385939.62N

30.27
7.54
34.19
51800
4.09
35544
5.12
2

30.76
8.15
33.6
49600
6.01
35920
2.31
1

29.54
8.69
34.2
51800
4.41
35748
1.02
0

29.33
8.38
33.8
50500
6.31
35140
1.08
0
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Geophysical Environment
4.5.1

Geological Setting and Topography

In geological terms, the Maldives are the summit of a submarine mountain chain, which begins
300 or 400km west of India, and then extends over 2300km to the south (Amsler, 1994). This
underwater mountain or linear ridge rises from the ocean bottom at depths of 4000m. As this
ridge is a major site of reef limestone development in the Indian Ocean, atolls and islands are
entirely made up of limestone structures (Brown, 1997). The atolls of the Maldives rise from
350- 450m depth from this ridge, which largely owes to coral reef formations over a long period
of time. The formations of coral reefs die in time and space, and new reefs grow on top to replace
old reef structures to form atoll shapes. The reefs in which the atolls are found serve as the
foundation for the islands, which is also the result of reef limestone development within the atoll
structures.
There is no site-specific information available on geology including age structure of Holiday
Island Resort. However, from the visual observations and field assessments undertaken, it was
observed that the island is mature in geological terms. Most of these rock formations are large in
size and must have died several years ago to form the old reef structure. The old reef structure
now supports the new and recent coral formations around the reef.
The topography of the island was typical of Maldivian islands with limestone structure and
coralline topsoil forming the basis of the island. The shape of the islands is characterized by
strong tidal and current patterns, which are subject to the climatic condition. The beach systems
found on the islands are highly dynamic and have directional shifts within the shoreline in
accordance with the prevailing seasonal condition. As the beach systems are highly dynamic in
nature, the prevailing seasonal conditions may gradually shift the position of the island by strong
beach erosion and accretion on either side of the island, however, the ultimate position depends
on the size of the reef in which the island is found. The phenomenon of beach erosion and
accretion is highly common in Maldivian islands.
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Coastal Environment
The coastal environment of Sun Island Resort and Spa was assessed via photographs, beach
profiles and shoreline mapping using GPS and drone mapping.
Significant recent shoreline erosion was observed in the area proposed for nourishment. This is
indicated by exposed tree roots, overhanging berms (scarps) and high tide line well within the
vegetation line.

Figure 4-8: Beach at the proposed nourishment area
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4.6.1

Erosion and Accretion

Examination of erosion and accretion patterns around the island requires long-term historical
shoreline data. As there is no long-term environmental monitoring or similar carried out on the
resort, this data is unavailable. However, satellite images of the resort over the past 10 years were
available from Google Earth. These images were compared with the high-resolution drone image
taken in November 2020.
Overall, the area proposed for beach nourishment does not appear to have a natural wide beach.
Extensive coastal modification activities carried out in the past 10 years also hinders
identification of natural erosion and accretion patterns on the island.

Figure 4-9: Comparison of aerial images of Nalaguraidhoo over past 11 years
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4.6.2

Beach Profiles

Six beach profiles were recorded from the proposed nourishment area to assess the condition as
well as to estimate potential extent of possible nourishment from material obtained under the
proposed dredging activity under this project.
4.6.2.1

Profile 1
Berm Crest

Scarp

Step

This profile was obtained from the eastern most section of the proposed nourishment area. The
dry beach was recorded up to about 4m from the benchmark which was within the vegetation
line. While the backshore was found to be fairly even, the foreshore was characterized by a sharp
drop-off after the berm forming a beach scarp near the high-tide line. The distance between hightide line and mean-tide line is roughly 1m. The level drops off 1m below MSL around 15m from
the benchmark.
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4.6.2.2

Profile 2
Berm Crest
Scarp

Step

Similar to profile 1, dry beach area was very narrow and within the vegetation line while
formation of beach scarp was also recorded from this location. General profile was fairly similar
to profile 1.
4.6.2.3

Profile 3

Berm Crest

Scarp

Step

General profile at this location was very similar to that of profiles 1 and two; however, the scarp
formation was relatively smaller. Indicating potentially less severe erosion at this location.
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4.6.2.4

Profile 4
Berm Crest
Scarp

Step

The dry beach at this location was very narrow; berm crest was slightly elevated compared to
backshore. This may be due to deposit of sand during on-going construction work nearby. Scarp
formation was fairly gentle while distance between high-tide line and mean tide line is roughly
1m at this location.
4.6.2.5

Profile 5
Berm Crest

Step

While the dry beach at this location was fairly narrow, the beach slope is relatively gentle and
scrap formation was not observed. The beach level drops off to 1m below MSL at around 5m
from the mean tide line.
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4.6.2.6

Profile 6
Berm Crest
Scarp

Step

Compared to other profiles recorded, the dry beach at this location was found to be wider;
however, a massive ridge was recorded beyond the berm crest formed due to deposit of sand
during the ongoing construction nearby. While a scarp formation was recorded, this was fairly
muted compared to other profiles recorded.
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Ecology
Both terrestrial and marine ecological systems are important habitats for small islands like the
Maldives. With about 1% of the area of the Maldives being dry land, terrestrial ecosystems are
small compared to marine ecosystems. Hence, the Maldives has a rich marine biodiversity and
several marine protected areas. Due to the small land area of the Maldives, terrestrial biodiversity
is limited.
According to the Fourth National Report to the Convention on Biological Diversity (MHE 2010),
the present records indicate that Maldives has a total of 1,100 species of demersal and epipelagic
fish including sharks, 5 types of marine turtles, 21 species of whales and dolphins, 187 species
of corals and 400 species of mollusks. There are 120 species of copepods, 15 species of
amphipods, over 145 species of crabs and 48 species of shrimps. There are also 13 species of
mangroves and 583 species of vascular plants. Additionally, two species of fruit bats (mammals)
which are endemic have been found. The bird species number 170 of which most are sea birds:
70 of these birds are protected.
Uncontrolled and inadequate waste disposal, climate change, coral bleaching, habitat
modification and over-exploitation are increasing dominant threats to ecological systems. In
order to address over-exploitation, several efforts are underway, including marine protected
areas, ban on turtle and shark fishing and coral mining. Recently introduced regulation on cutting
down, felling or removal of mature trees has been an important step towards protecting terrestrial
biota. However, measures to control or address inadequate waste disposal is still lacking, and
several efforts are needed. Pollution from untreated sewage also poses reasonable degree of
threats to the biodiversity of the Maldives. However, the significance of the risk is low due to
small size of population in most of the islands and the sewage being predominantly domestic in
nature.
4.7.1

Vegetation at the Proposed Greenhouse area

There is no vegetation within the area proposed for construction of proposed greenhouse and
supporting facilities (Figure 2-8).
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4.7.2

Environmentally Protected Areas and Sensitive Sites

South Ari Atoll has two small Marine Protected Areas namely Kudarah Thila situated on the
eastern inside of South Ari Atoll near Kudarah Resort and Madivaru Channel situated on the
western side of the atoll near Conrad Rangali Resort. Kudarah Thila is found approximately
16km northeast of Sun Island Resort and Spa and Madivaru Channel is found approximately
15km northwest of Sun Island Resort and Spa.
Additionally, Sun Island Resort and Spa is adjacent to the boundary of a large Marine Protected
Area dedicated for protecting whale sharks in the Maldives. The South Ari Marine Protected
Area (SAMPA) covers an area from the western tip of Conrad Rangali Resort to eastern tip of
Dhigurah Island covering an approximate length of 40km having a boundary of 1km from the
outer reef crest of the reefs and islands. It is the largest MPA in the Maldives with an area of
4,863ha.

Figure 4-10: Two small MPAs found in South Ari
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Figure 4-11: The extent of South Ari MPA
4.7.3

Endangered Species

No endangered species have been observed in the surveyed areas around the island during the
field visit and data collection. Also, it should be noted that there were no endangered or rare
animals encountered during any of the marine surveys as well.
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4.7.4

Marine Biotic Environment

4.7.4.1

Site 1

This site is located roughly 100m west of the proposed dredge area on a fairly large patch of
corals. The total live coral cover at this location is estimated to be 80% while sand and algae
made up rest of the benthos. While the live coral cover is high, all the live coral colonies belong
to one species of corals; Acropora sp.
A similar coral patch was also observed about 40m south of the proposed dredge area though
this patch is relatively smaller (Figure 4-12).
As far as fish community at this site is considered, a fairly large number of small reef fish was
recorded from this site at the time of the survey. Pomacentrids such as Dascyllus aruanus,
Chromis viridis and Amblyphidodon batunai were the most common. Additionally, a fair number
of Chaetodontids and Acanthrids were also recorded from this site at the time of the survey.
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Figure 4-12: Two coral patches in the vicinity of the proposed dredge area
4.7.4.2

Site 2

This site is located directly on the proposed dredge area. The benthic substrate was made up of
sand. No live coral colonies were observed within the site.
No fish was observed from this site at the time of the survey.
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4.7.4.3

Site 3

This site is located roughly 200m north-east of the island in the deep lagoon. This site was
selected to assess benthic substrate as well as fish community in the area. This site also falls
within primary impact zone if the proposed water park is constructed on the alternative location
proposed in this report.
Benthic substrate at this site was made up of rock covered in algae. A very small number of live
coral colonies were also recorded from this site; less than 5% of the benthos. Live coral colonies
observed from this site belong to Poritidae family.
Typical coral reef fish such as Acanthrids and Pomacentrids (mostly grazers) were recorded from
this site in low abundance. It should also be noted, due to high turbidity at the time of the survey,
visibility was hindered greatly; impacting fish census at this site.
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4.7.4.4

Site 4

This site is located north of the island on the house reef; east of the access channel. This site was
selected as a control site for monitoring. Benthic substrate at this site was made up of rock and
algae cover (80%) while live coral cover only made up 10% of the benthos. Rest of the benthos
was made up of rubble and sand. Live coral colonies observed from this site mostly belong to
Proitidae family while small colonies from Pocilloporidae were also observed scarcely from this
site.
Fish community at this site was relatively large with majority of the population made up of
grazers from Acanthridae family. In addition, small number of Scaridae were also observed from
this site. Generalists such as members of Labridae were also observed in low abundance at the
time of the survey. A small school of Odonus niger was also recorded form this site at the time
of the survey.
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Natural Hazard Vulnerability
According to the 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.
The disaster risk scenario for Maldives can be described as moderate in general. Despite this,
Maldives is among the most severely affected countries hit by the Asian tsunami on December
26th, 2004. Maldives experiences moderate risk conditions due to a low probability of hazard
occurrence and high vulnerability from exposure due to geographical, topographical and socioeconomic factors.
The stormy weathers around the world are affecting coral reef systems and groundwater resource
as well as precipitation patterns directly and indirectly due to global climatic changes. Intense
storms can wipe out the natural coral “recruitment” process (Daily Science, April 29, 2008) as a
direct effect of climatic change. The already precarious hydrological regime of the island is
further aggravated by climate change-induced effects of sea level rise and flooding during
extreme weather events, which increases saltwater intrusion into the freshwater lens. Saltwater
intrusion is not only affecting people’s livelihood but also soil and vegetation.

Figure 4-13: Tsunami hazard zones (ADB, 2020: Multihazard risk atlas of Maldives)
Based on UNDP’s model, the eastern borders of atolls have higher probability of experiencing
tsunamis at 320–450 centimetres high. (Figure 4-13). Islands along the western fringe experience
a relatively low tsunami hazard. This map is produced based on the experience of the tsunami in
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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.
Besides heavy rains and strong winds during monsoons, hazardous weather events which
regularly affect Maldives are tropical storms or ‘tropical cyclones’, and severe local storms. At
times, tropical cyclones hitting Maldives are destructive due to associated strong winds that
exceed a speed of 150 kilometres per hour, rainfall of above 30 to 40cm in 24 hours and storm
tides that often exceed four to five meters (UNDP 2006).
Cyclonic winds sometimes can cause a sudden rise in sea-level along the coast, leading to a storm
surge. The combined effect of surge and tide is known as ‘storm tide’. Storm tides can cause
catastrophe in low-lying areas, flat coasts and islands such as Maldives.
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 kilometres 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 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).
The islands of Maldives are less prone to tropical cyclones. The northern islands of the country
were affected by weak cyclones that formed in the southern part of the Bay of Bengal and the
Arabian Sea. Figure 4-14 shows the tracks of cyclones affecting Maldives during the period
1877-2004. The number of cyclones directly crossing Maldives is small. Only 11 cyclones
crossed the islands over the entire span of 128 years. Most of the cyclones crossed Maldives
north of 6.0o N and none of them crossed south of 2.7oN during the period (UNDP 2006).
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Figure 4-14: Tracks of Cyclones affecting Maldives, 1877-2004
UNDP (2006) stated that there were 21 cyclonic disturbances within the 500km radius during
1877-2004, of which 15 were depressions with an average wind speed of about 28 knots. The
highest wind speed due to cyclonic disturbances that affected the islands during that time was
about 65 knots. Figure 4-14 shows the tracks of cyclonic disturbances that passed through the
circle with 500km radius.
With regards to the storm surge potential, the bathymetry around the Maldives shows that the
ocean slope close to the east coast is steeper than the west coast, hence it can be generalized that
the eastern islands of the Maldives are vulnerable to higher surge hazard compared to the western
islands. Figure 4-15 shows the bathymetry around Maldives.

Figure 4-15: Three Dimensional View of Bathymetry of Maldives (depth in meters)
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Figure 4-16: Storm Surge Hazard Zones (ADB, 2020)
Based on the above figure, it can be said that the north-eastern parts of the country are very
vulnerable to storm surges.
Based on historical catalogues of earthquakes in the region, identifying seismic sources based on
this historical information and based on numerical models, it was found that except for Seenu,
Gnaviyani and Gaafu Atolls, earthquake hazard is low across the country. The probable
maximum Modified Mercalli Intensity (MMI) is estimated between 7-8 in Zone 5 (Figure 4-16).
This level of MMI can cause moderate to high damages (UNDP 2006).
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Figure 4-17: Maldives Seismic Hazard Zones (ADB, 2020)
It can be summarized that the northern parts of the country are vulnerable to cyclones and storm
surges while southern parts of the country are vulnerable to seismic activity. The eastern side of
the country is more exposed to potential tsunamis and surges.
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5

Stakeholder Consultations

The key stakeholders of the project include the Atoll Council, Ministry of Environment and
Energy, Environmental Protection Agency, Proponent, Contractor and Project Engineers and
Consultant. The stakeholders that participated in the Scoping Meeting have extensively discussed
on the issues relating to the project.
After the scoping meeting, no key stakeholders were identified that requires specific stakeholder
consultation regarding the proposed project components due to the nature and scale of the project.
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6

Environmental Impacts
Introduction

Development projects involving infrastructure development in island environments are believed
to generate a series of environmental impacts, of which some can be felt immediately on the
surrounding environment while others can be felt continually and can be far reaching. By far and
large the most significant environmental impacts are those that are felt on the immediate
environment. Terrestrial environment is directly affected from removal of vegetation resulting
in loss of habits. Also, coral reef environments are sensitive and highly susceptible to immediate
changes that will be incurred from most of the development activities. Therefore, all the
development activities must take into consideration the understanding of the environment and
changes as well as implications that it will bring about to the environment and surrounding.
The following account describes potential environmental impacts that will be associated with the
proposed water park and greenhouse construction, both during construction and operation phases
of the development

Impact Identification
Direct, indirect and cumulative impacts on the environment from various activities of the
proposed project have been identified through:
•

A consultative process within the EIA team, the Proponent and affected communities

•

Purpose-built checklists and matrices

•

Existing literature and reports on similar developments in small island environments and
other research data specific to the context of the Maldives

•

Baseline environmental conditions described in Chapter 4

•

Consultant’s experience of projects of similar nature and of the areas in which the
developments will take place (professional judgement)

Possible negative impacts on the environment have been considered in worst-case scenario to
recommend mitigation measures in the best possible ways so that these impacts would be
minimized and perhaps eliminated in the implementation phase.
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Impact Analysis Method
The primary purpose of this section is to predict the potential environmental impacts that may be
associated with proposed coastal modification and evaluate these impacts to identify their
significance. Numerous methods and functions are utilized by EIA consultants around the globe
such as Leopold and checklists. For the purpose of this EIA, Rapid Impact Assessment Matrix
(RIAM) was utilized as the main impact analysis tool.
6.3.1

Rapid Impact Assessment Matrix (RIAM)

RIAM is a system of scoring within a matrix that has been designed to allow subjective
judgements to be quantitatively recorded, thus providing both an impact evaluation and a record
that can be re-assessed in the future (Pastakia & Jenson, 1998). This matrix-based method
developed to balance risk of subjectivity in holistic and heuristic EIA evaluations (Pastakia,
1998) was later adapted by Ijäs et al., in 2008 to include six categories instead of the original
five.
The Rapid Impact Assessment Matrix (RIAM) method is based on a standard definition of the
important assessment criteria as well as the means by which semi-quantitative values for each of
these criteria can be collated to provide an accurate and independent score for each condition.
The impacts of project activities are evaluated against the environmental components, and for
each component a score (using the defined criteria) is determined, which provides a measure of
the impact expected from the component. The important assessment criteria fall into two groups:
(A) Criteria that are of importance to the condition, and which can individually change the score
obtained.
(B) Criteria that are of value to the situation, but individually should not be capable of changing
the score obtained.
The value ascribed to each of these groups of criteria is determined by the use of a series of
simple formulae. These formulae allow the scores for the individual components to be
determined on a defined basis. The scoring system requires simple multiplication of the scores
given to each of the criteria in group (A). The use of multiplier for group (A) is important for it
immediately ensures that the weight of each score is expressed, whereas simple summation of
scores could provide identical results for different conditions. Scores for the value criteria group
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(B) are added together to provide a single sum. This ensures that the individual value scores
cannot influence the overall score, but that the collective importance of all values in group (B)
are fully taken into account.
The sum of the group (B) scores is then multiplied by the result of the group (A) scores to provide
a final assessment score (ES) for the condition. The process can be expressed:
(a1) x (a2) = aT
(b1) + (b2) + (b3) + (b4) = bT
(aT) x (bT) = ES
Where;
(a1) and (a2) are the individual criteria scores for group (A)
(b1) to (b4) are the individual criteria scores for group (B)
aT is the result of multiplication of all (A) scores
bT is the result of summation of all (B) scores
ES is the assessment score for the condition.
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Table 6-1: Impact Assessment Criteria (after Fričovský et at. 2016)
RIAM
criteria

Scale

Semi-quantitative value

Description or note

Group A - importance

(a1) importance
of the impact
/ aspect

(a2) magnitude of
impact or
change in
status-quo

+4

important to national interests/extreme
societal importance

extended to the country and international
boundaries or subject of extreme rarity or
special protection in country

+3

important regionally/significant societal
importance

impacts single region or several
neighbouring regions, subject of rarity in the
region or a subject of some protection

+2

important to areas outside the local
context/some societal importance

extended to an instant area around a project
or a few municipalities, a subject potentially
endangered with occasional protection and
importance to the society

+1

important locally/minor societal
importance

typically, a point-formed area or immediate
area of the evaluated project, or subject of no
protection or rareness

0

no geographical or other recognized
significance

an impact or an aspect does not play a
significance or is not present currently in the
region, country

+3

major positive benefit or complete
preservation/ conservation

e.g.: preservation of undisturbed
groundwater deliverability, forest restoration

+2

significant improvement in status quo

e.g.: contribution on significant increase of
soil productivity potential

+1

improvement or positive benefit

e.g.: decelerates a rate of resource depletion
(use of more efficient technologies)

0

no change in status quo, no impact on
performance

e.g.: no contamination in the surface stream

-1

negative change to status quo or some
negative impact

e.g.: weakly excesses allowance to
groundwater exploitation

-2

significant negative disbenefit to statusquo

e.g.: build of landfill in environmentally
unstable land

-3

major negative disbenefit to status-quo or
complete destruction

e.g.: destructs special protection area

Group B - performance

(b1) permanence

+4

permanent and long-term impact

exposure to the impact is for more than 15
years

+3

temporary and medium-term impact

exposure to the impact is usually 1 - 15 years

+2

temporary and short-term impact

exposure to the impact is usually less than 1
year

+1

no impact, not applicable, no change to
status quo

an impact or an aspect does not play a
significance or is not present currently in the
region, country

+4

irreversible impact on status-quo

permeant change to environment, which
restoration is impossible or will take more
than 15 years, or no plans to change the
actual impact on environment

+3

slowly reversible impact on status-quo

long-term change to environment, restoration
of 1-10 years, or long-term plans to change a
project performance

(b2) reversibility
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(b3) cumulativity

(b4) susceptibility

+2

reversible impact on status-quo

initial status can be resorted quickly up to 1
year or there is a plan to modify current site
performance

+1

no impact, not applicable, no change to
status quo

an impact or an aspect does not play a
significance or is not present currently in the
region, country

+4

explicitly synergic impact

aspect or condition has an intrinsic impact on
other aspects

+3

synergic impact

aspect or condition has known impact on
other aspects, but it has not been quantified
yet

+2

individual impact

aspect is of individual impact, not interacting
with other impacts

+1

no impact, not applicable, no change to
status quo

an impact or an aspect does not play a
significance or is not present currently in the
region, country

+4

environment extremely sensitive to
change

areas of international and national protection,
special protection, endangered species etc.,
risk to human

+3

environment sensitive to change

areas or local interest, minor protection, less
endangered species, no risk to human

+2

environment stable / unsusceptible to
change

areas not protected, not significant or
relevant to the society

+1

no impact, not applicable, no change to
status quo

an impact or an aspect does not play a
significance or is not present currently in the
region, country

Positive and negative impacts can be demonstrated by using scales that pass from negative to
positive values through zero for the group (A) criteria. Zero thus becomes the ‘no-change’ or
‘no-importance’ value. The use of zero in this way in group (A) criteria allows a single criterion
to isolate conditions which show no change or are unimportant to the analysis.
Zero is a value avoided in the group (B) criteria. If all group (B) criteria score zero, the final
result of the ES will also be zero. This condition may occur even where the group (A) criteria
show a condition of importance that should be recognised. To avoid this, scales for group (B)
criteria use ‘1’ as the ‘no-change/no-importance’ score.
All specific assessment conditions for the project will fall into one of the four categories, which
are defined as follows;
Physical/Chemical (PC): Covering all physical and chemical aspects of the environment,
including finite (non-biological) natural resources, and degradation of the physical environment
by pollution.
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Biological/Ecological (EC): Covering all biological aspects of the environment, including
renewable natural resources, conservation of biodiversity, species interactions, and pollution of
the biosphere.
Sociological/Cultural (SC): Covering all human aspects of the environment, including social
issues affecting individuals and communities; together with cultural aspects, including
conservation of heritage, and human development.
Economic/Operational (EO): To qualitatively identify the economic consequences of
environmental change, both temporary and permanent, as well as the complexities of project
management within the context of the project activities.
Eventually, matrix is produced for each project option. The matrix comprises of cells showing
the criteria used, set against each defined component. Within each cell the individual criteria
scores are set down. From the formulae given above each ES number is calculated and recorded.
No claim is made for the sensitivity of any ES value, and to provide a more certain system of
assessment, the individual ES scores are banded together into ranges (Range Bands: RB) where
they can be compared (Table 6-2).
Ranges are defined by conditions that act as markers for the change in bands. These conditions
would normally reflect the changes in group (A) scores, combined with the upper or lower scores
possible with the group (B) criteria.
Table 6-2: Range Bands for Environmental Score (after Fričovský et at. 2016)
Environmental
score range-band

Classification

Performance Description

+192 to +108

D

major positive impact

+107 to +54

C

significant positive impact

+53 to +31

B

moderate positive impact

+30 to +1
0

A
N

slight positive impact

-1 to -30

-A

slight negative impact

-31 to -53

-B

moderate negative impact

-54 to -107

-C

significant negative impact

-108 to -192

-D

major negative impact
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The prediction of environmental impacts to be analysed were determined by checklists and also
to a great extent incorporated expert judgment and professional opinions of the EIA consultants
involved in the preparation of the report.
6.3.2

Limitations and Uncertainty

The methods used to predict and evaluate the environmental impacts that may be associated with
the proposed road development may not be the most comprehensive methods as they are quite
simple methods. The main shortcoming of these methods is that only assumptions have been
made to predict the impacts which may or may not be accurate. Also, the degrees at which these
impacts are either accurate or inaccurate as well as uncertainties and natural variability are the
key factors that affect the accuracy of these methods. Also, the EIA report has taken into
consideration similar studies undertaken in the Maldives as well as expert judgment in
identifying the main environmental impacts that may be associated with the proposed
development. In such cases, although environmental impacts may be similar, there may be
differences in terms of scale, magnitude, etc.
Environmental impact prediction involves a certain degree of uncertainty as the natural and
anthropogenic impacts can vary from place to place due to even slight differences in ecological,
geomorphic or social conditions in a particular place. There is also limited ecological data and
information regarding the particular site under consideration, which makes it difficult to predict
impacts. However, the level of uncertainty, in the case of this project is expected to be low due
to limited activities and experience of in similar projects carried out in the Maldives.
Nevertheless, it is important to consider that there will be uncertainties and to undertake
voluntary monitoring as described in the monitoring program given in this report.
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Assessment Scores
The following sections present evaluation scores and range bands of components assessed via
the Rapid Impact Assessment Matrix.
Physical-Chemical (PC) components
Code Description
PC1 Land use efficiency
PC2 Infrastructure impact
PC3 Noise
PC4 Marine water quality
PC5 Groundwater quality
PC6 Air quality
PC7 Soil quality
PC8 Odour
PC9 Light pollution
PC10 Erosion
PC11 Landscape modification
PC12 Accessibility
PC13 Drainage/Coastal flooding
PC14 Accidents

a1
1
1
1
2
1
4
1
1
1
1
1
1
1
2
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a2
1
1
-1
-2
0
-1
1
0
0
2
-1
0
1
-1

b1
3
3
2
2
1
2
3
1
1
3
3
1
3
3

b2
3
3
2
2
1
3
3
1
1
3
3
1
3
3

b3
3
3
3
3
1
3
2
1
1
2
3
1
3
2

b4 aT bT ES
3
1 12 12
3
1 12 12
2
-1 9
-9
2
-4 9
-36
1
0
4
0
2
-4 10 -40
2
1 10 10
1
0
4
0
1
0
4
0
3
2 11 22
2
-1 11 -11
1
0
4
0
3
1 12 12
4
-2 12 -24

BAND
A
A
-A
-B
N
-B
A
N
N
A
-A
N
A
-A
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Biological-ecological (BE) components
Code Description
BE1 Terrestrial fauna
BE2 Terrestrial flora
BE3 Marine/aquatic fauna
BE4 Marine/aquatic flora
BE5 Primary agricultural land
BE6 Habitat
BE7 Endemism
BE8 Biodiversity
BE9 Special protection area
BE10 Ecological stability
BE11 Land aesthetics

a1
1
1
2
2
1
1
4
2
4
2
1
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a2
0
0
-2
0
0
-1
0
-1
0
0
-1

b1
1
1
2
1
1
3
1
3
1
1
3

b2
1
1
2
1
1
3
1
3
1
1
3

b3
1
1
3
1
1
3
1
3
1
1
3

b4 aT bT ES
1
0
4
0
1
0
4
0
3
-4 10 -40
1
0
4
0
1
0
4
0
3
-1 12 -12
1
0
4
0
3
-2 12 -24
1
0
4
0
1
0
4
0
2
-1 11 -11

BAND
N
N
-B
N
N
-A
N
-A
N
N
-A
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Social-cultural (SC) components
Code Description
SC1 Public services
SC2 Public acceptability
SC3 Public safety
SC4 Public health
SC5 Region promotion
SC6 Change to population
SC7 Recreation
SC8 Tourism
SC9 Climatic adaptability
SC10 Cultural heritage
SC11 Natural heritage
SC12 Historical heritage
SC13 Education
SC14 Research and science
SC15 Archaeology

a1 a2 b1 b2 b3 b4 aT bT ES
BAND
2 0 1 1 1 1
0
4
0
N
2 -1 2 2 3 2 -2
9
-18
-A
2 0 1 1 1 1
0
4
0
N
2 0 1 1 1 1
0
4
0
N
3 1 3 3 3 3
3 12
36
B
2 0 1 1 1 1
0
4
0
N
2 2 3 3 3 3
4 12
48
B
3 1 3 3 3 2
3 11
33
B
2 2 3 3 3 3
4 12
48
B
3 0 1 1 1 1
0
4
0
N
3 0 1 1 1 1
0
4
0
N
3 0 1 1 1 1
0
4
0
N
2 0 1 1 1 1
0
4
0
N
2 0 1 1 1 1
0
4
0
N
3 0 1 1 1 1
0
4
0
N
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Economic-operation (EO) components
Code Description
a1 a2 b1 b2 b3 b4 aT bT
EO1 Conflict of interests
2 0 1 1 1 1
0
4
EO2 Energy losses
2 -1 3 3 3 2 -2 11
EO3 Operation costs
2 -1 3 3 3 2 -2 11
EO4 Traffic and transport
1 0 1 1 1 1
0
4
EO5 Infrastructure built-up
2 2 3 3 3 2
4 11
EO6 Health costs
3 0 1 1 1 1
0
4
EO7 Employment
3 1 3 3 3 3
3 12
EO8 State revenue
3 1 3 3 3 2
3 11
EO9 Economic self-sufficiency
1 1 3 3 2 3
1 11
EO10 Local pricing
1 2 3 3 2 3
2 11
EO11 Housing/ living quality
1 0 1 1 1 1
0
4
EO12 Property value
2 3 3 4 3 3
6 13
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ES BAND
0
N
-22
-A
-22
-A
0
N
44
B
0
N
36
B
33
B
11
A
22
A
0
N
78
C
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6.4.1

Overall Impact Significance

The results from RIAM have been collated to summarize significance of predicted impacts from
the proposed project on different aspects of the environment. Overall, no major positive or
negative impact have been identified from the proposed project. However, significant positive
impacts on two aspects of economic-operational component (EO7 and EO10) were identified
while no significant negative impact have been identified from the project. Furthermore,
moderate positive impacts on 7 aspects of social-cultural as well as economic-operational
components were identified while only 1 moderate negative impact (PC6) was identified from
the proposed project. Slight negative and positive impacts on several aspects of the environment
were also identified through this assessment (Figure 6-1).

Figure 6-1: Range band distribution for the predicted impacts
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Project Specific Impacts- Construction Phase
6.5.1

Temporary facilities, machinery and workforce

Based on the experience of several projects of this nature that has been undertaken in the region
and elsewhere in the Maldives, this project is not expected to have high negative impacts of noise
or pollution.
During the construction phase, existing facilities on the resort will be utilized by the contractor.
The use of diesel as well as petrol in vehicular engines and operation of machines such as the
dredger cause emissions of carbon dioxide, sulphur dioxide and nitrogen oxides with fine
particulate matter. For the proposed project, carbon emissions are considered to be minor.
However, carbon dioxide being the primary greenhouse gas and the main contributor to global
warming, likely future carbon emissions would be a cause for concern, as these impacts
cumulatively adds to the global burden of air pollutant emissions, this impact can be considered
moderately negative.
The project will have noise levels of less importance but it may be of concern to the closest guest
facilities. It is not expected to interfere with their normal activities too much nevertheless. The
actual construction period is expected to last few months at most; hence temporal and spatial
extent of the impact is limited. However, in order to reduce any possible disturbance to the guests
and general staff, the construction work will be carried out during day time only.
There is an unlikely risk of pollution given that the hazards are well controlled. Usually, in
projects involving heavy machinery, fuelling of excavators and other machinery is undertaken
manually and it carries the risk of spills. Such spills are a cause for concern in the case of using
excavators and dredgers in the marine environmental as fuelling occurs on the water. However,
small spills can be avoided from being disposed to sea using appropriate caution and care. Also,
this impact is considered to be minor negative given the small scale of the project. Yet, all
precautions shall be taken during fuelling of machinery to avoid spills.
Finally, some general impacts relating to such projects have to be identified. These involve the
mobilization of the dredger and barge as well as construction phase impacts. They are:
•

Accidental spillage of fuel, as discussed above

•

Accidental grounding of large vessels such as barges or landing craft.
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•

Breakage of fragile corals while unloading of barge and dredger to site.

•

Damage to reef due to workers’ negligence

The project would not affect social values, norms and beliefs due to the workforce significantly
as there are already a number of expatriates on the island.
6.5.2

Hazards

In addition to unlikely accidental damage caused to corals from barges and other vessels
transporting materials to the island, these machines run on diesel fuel, which will have fuel
management and handling issues in addition to carbon emissions. Poor handling and
management of diesel and other fuel as in many islands, often lead to contamination of the
aquifer. Some degradation of the marine environment is also likely. Moreover, improper
handling of fuel could result in accidents and mishaps such as fires, which has in the past had
caused major damages.
Efforts shall be made to avoid accidental spillages from machinery including overtopping leading
to severe spillages. Machines must be operated by experienced operators and made sure machines
are clean all the time. It would also be necessary to avoid throwing of cleaning materials and
changed oils into the environment.
6.5.3

Health and Safety

The main health and safety impacts predicted for this project are from accidental injuries while
working with heavy machinery and equipment. Additionally, working in marine environments
also makes workers prone to accidental injuries. These could be avoided with implementation of
suitable safety protocols while working on site and general good practice rules. However, if
precautionary measures on health and safety are not taken into consideration, the entire operation
may be affected as a result of incidents and injuries. Therefore, adequate safety measures are
necessary.
In addition, due to ongoing global pandemic, spread of COVID-19 is a serious concern. Sun
Island Resort and Spa does not have any existing case at the time of compiling this report. The
proposed work may involve moving few workers from COVID-19 hotspots such as greater Male’
region for this project. Proper care must be taken and guidelines followed thoroughly to avoid
spread of the virus on the island.
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6.5.4

Dredging and Beach Nourishment

The proposed dredging and beach nourishment as proposed are expected to have two main
negative direct impacts; habitat loss and increased sedimentation around the working area.
6.5.4.1

Habitat Loss

Habitat loss is a direct result of removing and modifying benthic substrate of marine areas.
Habitat provides functional space for associated organism and constitutes a fundamental concept
in ecology, affecting community structure in a variety of organisms and environments. In a broad
sense, habitat is defined as an area of the physical environment more or less distinct from others
in a range of abiotic and biotic variables. Most organisms exhibit non-random and predictable
spatial distributions associated with the biotic and physical structure of their habitat. These may
include prospective availability of food and predator shelter. Habitats can be classified and
differentiated by a multitude of resolutions; ranging from micrometres to kilometres. For the
simplicity of this assessment the habitats in this locale will be classified into traditional reef
zones; fore reef, reef crest, flat and slope. Fore reef, crest and slope zones are characterized by
presence of large complex hard structures such as live corals (due to multiple factors such as
sunlight availability, salinity, temperature…etc. at these locations being optimal for coral
growth), coral skeleton and to some extent, sand. These are believed to provide refuge and
suitable breeding structures to a variety of organisms. As a result, in terms of diversity and
abundance of marine organisms; typically, fore reef, slope and crest have higher diversity and
abundance while reef flat has the lowest. As such, any alteration of these zones can be considered
more significant than the reef flat.
The proposed dredging and beach fill areas are located relatively far away from coral reef. Initial
surveys at the project site indicate fairly low levels of marine life in the vicinity. Additionally,
the percentage of this type of habitat in the vicinity that will be directly impacted by the proposed
project activities is fairly small while the portion of the habitat unaffected by the project is very
large. Therefore, this impact could be considered minor negative.
6.5.4.2

Sediment Re-Suspension in Water Column

Seabed disturbances through extraction, rejection and disposal of sediments can result in
increased suspended solids in the water column; creating sediment plumes. Sediment plumes
have the ability to extend impact of excavation and dredging over large areas that would
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otherwise remain unaffected physically. Research in this field has shown the effects are short
lived generally, lasting a maximum of four to five tidal cycles and are confined to mainly to an
area of a few hundred meters from the point of discharge. Increased sediment in water column
(high levels of turbidity) has numerous impacts on marine organisms. The most significant of
which is arguably reduced light penetration to benthic substrate and smothering of benthic sessile
organisms; most notably live corals. Additionally, abrasions to live corals are also a significant
negative impact of increased sedimentation in the water column. Resulting in potential mortality
of live corals in the area.
High levels of sedimentation also impact fish feeding ability; piscivorous fish that feed on large
prey, detected visually over longer distances are affected to a greater extent than planktivorous
fish that detect prey visually over short distances. Additionally, high suspended sediments can
also cause gill damage in fish. Furthermore, increases in suspended sediment concentrations
cause abrasion, decreased respiration rates due to clogging of filtration mechanism and feeding
efficiency of filter feeders (food to sediment ratio decrease).
Change in sediment structure as a result of dredging has been reported frequently in the literature;
a fining of the sediment is most common, especially where screening is carried out. Extent of
change, and ability to recover, varies substantially, and depends on area, and type of sediment
deposited. In general, regularly disturbed habitats characterized by fine sands and fast-growing
opportunistic species are affected less, and recover quicker, than stable habitats monopolized by
coarse gravels and slow-growing sessile fauna and flora. Coarse sediment habitats are also likely
to see a greater change in species composition over the long term, as the new finer sediment suits
a different range of species than those that occupied the coarser sediments, although it should be
noted that sediment composition is not the only driver in determining benthic community
composition; other factors have impacts as well.
In addition to changing community structure, sediment deposition can smother or bury marine
organisms associated with the seabed. Non-mobile organisms and early life stages that are unable
to move out of the path of dredgers/excavators are most at risk. Impacts are highly speciesspecific and depend on a species' ability to either tolerate or escape burial, both of which vary
with sediment characteristics and temperature. Some can survive prolonged periods buried in the
sediments (e.g., Ross worm), while others suffer high mortality if buried, but are able to emerge
from relatively deep sediments [e.g., green sea urchin (Psammechinus miliaris)].
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Smothering of eggs can cause mass mortality, delayed, or added sediment could reduce the
number of settlement locations available to larvae, which increases level of competition.
Proposed project has a significant amount of filling/dredging. Based on dominant current in the
area as well as distance to the reef, the chance of sediment plume reaching the house-reef is
extremely low. However, two fairly large coral patches with high live coral cover were recorded
in the vicinity of the proposed dredge area. Even though the dominant currents are expected to
carry sediment away from these patches, due to close proximity as well as waves, a significant
amount of sedimentation is expected to be observed on the patches. However, the patches consist
of 1 species of fast-growing live corals (branching Acropora sp.) making them slightly more
resilient and with higher recovery potential. Overall, this impact is considered moderately
negative.
A map showing predicted sediment plume from the proposed project activities (Figure 6-2) has
been provided below. This map indicates the sediment plume without employing any mitigation
measure proposed in this report. If suggested mitigation measures are employed effectively, this
sediment plume can be drastically reduced considering majority of sedimentation is caused by
beach fill components.

Figure 6-2: Predicted sediment plume for the proposed project

Proponent: Villa Shipping and Trading Company Pvt. Ltd.
Consultant: Sandcays

P a g e | 80

EIA for the Proposed Coastal Modifications and Greenhouse at Sun Island Resort and Spa

6.5.5

Construction of Greenhouse

Construction of the proposed greenhouse is not expected to cause any notable negative
environmental impact. However, impacts associated with general construction such as increased
noise, negative aesthetics, waste generation and restricted access to the area will be experienced.
These are minor to negligible impacts limited to very small area for a short period of time.

Project Specific Impacts – Operational Phase
6.6.1

Operation of Water Park

With the operation of proposed water park, increase tourist activity in the area is expected. This
is expected to increase noise and general exposure of lagoon environment to human. While there
is no significant negative impact directly associated with this, marine mobile fauna is expected
to avoid the general vicinity; reducing the extent of preferred habitat for some marine fauna. As
has been pointed out previously, ample unaffected similar habitat can be found in the area,
making this impact insignificant.
Use of the water park is also expected to subject users to an increased risk of accidents such as
injury, drowning and exposure to contagious diseases. However, chances of this happening are
extremely low and proponent is expected to have mitigation measures against these in place
while operating. Similarly, there is a small chance for the proposed floating structures to get
punctured or swept away in storms. In such cases, the material becomes a hazard for marine flora
and fauna as it is likely to entangle and suffocate them. However, the chances of such a failure
are very low; considering the structure will be constantly monitored by staff allocated by the
proponent.
The proposed water park is expected to attract more tourists to the island as it provides additional
recreational activity for guests. The available dry beach on the resort will also increase due to
proposed nourishment making it more attractive for tourists. This will indirectly increase revenue
generated by the resort as well as increase property value significantly. A small number of
additional staff is also expected to be hired to operate the water park; increasing long-term
employment opportunities slightly. These are considered significant positive impacts of the
proposed project.
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6.6.2

Operation of Greenhouse

The operation and use of proposed greenhouse are expected to increase usage of water and
power; both of which are provided by the existing facilities on the resort. This will increase
operation cost of the resort. Both of which are considered minor negative impacts of the project.
However, the produce from the greenhouse is also expected to reduce expenditure on fresh
produce by the resort significantly. In addition, dependency of the operation on secondary
sources for the supply of fresh produce will greatly diminish when the greenhouse is fully
operational. Produce from the greenhouse can also be considered higher quality and fresher while
ensuring no chemical residue from pesticides are present. These can be used to market the resort
while it will also increase guest satisfaction. These are considered significant positive impacts of
the proposed project component.
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7

Impact Mitigation and Management
Introduction

It is evident that island and marine environments are highly susceptible to changes and
implications that may be brought about from the proposed development. As described earlier,
some impacts are felt largely while others are localized. However, most of the environmental
impacts associated with the development cannot be reduced or minimized unless effective
environmental management and mitigation as well as remediation processes are accordingly in
place.
The following section describes key environmental mitigation measures that will be undertaken
during the proposed project.

Mitigation Measures – Construction Phase
As described earlier, one of the most significant impacts that will be generated from this project
would be that of dredging operations, i.e., sedimentation and its consequential effects. The most
common impacts generated from sedimentation as described earlier include habitat destruction,
decreased abundance and diversity of organisms, loss of corals and fish, turbidity and water
quality deterioration. Therefore, effective measures to minimize and mitigate adverse impacts of
sedimentation will be required by use of appropriate equipment and by practice of effective
procedures.
One of the most effective means of reducing sediment overflow into the surrounding marine
environment is by using physical barriers in which sediments will be confined to a certain
location within the dredge/nourishment area. In this regard, the nourishment area may be bunded
by placing jumbo bags or similar physical structure prior to filling. Such a separation will help
to contain sediment and create settlement basin and reduce any impacts on coral and other benthic
organisms in the marine environment. It would be important to observe the flow of sediments
and ensure that sediments do not reach the live corals at the identified coral patches as well as
the reef.
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7.2.1

Mitigating Equipment and Machinery Related Impacts

To mitigate these impacts, it is important to educate the staff, especially supervisory staff
regarding proper environmental controls and the need for environmental protection in every little
detail prior to mobilization to site. The dredge areas and nourishment locations shall be marked
using buoys and stakes to avoid damaging unnecessary areas. This shall also be done prior to
mobilization so work is started as soon as machinery is mobilized. Additionally, a boundary
about 50m from the existing coral patches needs to be marked where no vehicle or machinery
should be operated.
Finally, to reduce air pollutant emissions, it is recommended the machinery and vehicles used in
this project be new or well maintained, highly fuel efficient and utilize exhaust fume filtering
technologies. The use of machinery and vehicles should also be reduced as much as possible.
7.2.1.1

Mobilization, Machineries and Materials

Precautionary measures need to be in place while loading and unloading of materials and
machineries at work sites under supervision at all times throughout the cycle of the process.
Efforts must be made to avoid accidental spillages from machinery including overtopping
leading to severe spillages. Machines must be operated by experienced operators and make sure
machines are clean all the time. Avoid throwing of cleaning materials and changed oils into the
environment.
Efforts must be made to avoid any contamination of the environment in particular, while handling
of fuel and construction materials. Workers and helpers must be provided information. Other
aspects to be considered include to
•

Avoid boating activities in low tide

•

Avoid damage to coral reefs through proper navigations

Avoid loading, unloading and boating activities at night times

Proponent: Villa Shipping and Trading Company Pvt. Ltd.
Consultant: Sandcays

P a g e | 84

EIA for the Proposed Coastal Modifications and Greenhouse at Sun Island Resort and Spa

7.2.2

Waste Management

Waste management procedures will be implemented to minimize potential impacts to the
environment. This may be achieved by consideration and application of the following:
• Avoid and/or minimize waste generation wherever practical by altering the site
procedures
• Maximize the opportunity for reusing/ recycling/ recovering materials and thereby
negate/minimize the disposal requirements (e.g., by waste segregation according to
type, separation of recyclable materials such as metal, maximize reuse of timber
framework wherever possible, utilization of excavated material for filling or
landscaping); and
• Ensure that all treatment and disposal options comply with all relevant guidelines and
standards.
The following practices will be followed to minimize waste generated from construction
activities;
• Segregate waste materials according to types to facilitate re-use;
• Segregate different materials at source as far as practical;
• Co-ordinate material deliveries to minimize storage times on site to avoid damage and
• Provide training to site staff in waste minimization practices
• It will be ensured that construction debris will be reused on site to the maximum extent
possible.
The following measures will be implemented to mitigate the likely adverse impacts to the
environment.
• Stockpile material and sites will be covered to prevent washout and erosion during
heavy rainfall.
• Dust suppression techniques will be adopted;
• Designated areas for stockpiling will be fenced.
A temporary refuse collection facility will be set-up by the contractor and wastes will be stored
in appropriate containers prior to collection and disposal.
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7.2.3

Noise control measures

Noise control measures to be considered are:
•

Workers, who are engaged in welding works, would be provided with welder’s protective
eye-shields.

•

Provision of ear plugs to operators of heavy machinery and workers in near vicinity.

•

Noise limits for construction equipment to be used will not exceed 75dB(A), measured
at one meter from the edge of the equipment in free field.

•

During routine servicing operations, the effectiveness of exhaust silencers will be
checked and if found to be defective will be replaced.

•

Noisy construction operations on the resort shall be restricted to between 08hrs to 18hrs.

•

Preventive maintenance of construction equipment shall be done to minimize noise level.

•

The effect of high noise levels on the operating personnel, has to be considered as this
may be particularly harmful. It is known that continuous exposures to high noise levels
above 90 dB(A) affects the hearing acuity of the workers/operators and hence, should be
avoided. To prevent these effects, Occupational Safety and Health Administration
(OSHA) recommends that the exposure period of affected persons be limited as per the
maximum exposure period specified in Table 7-1.

Table 7-1: Maximum Exposure Periods specified by OSHA
Maximum equivalent continuous
Noise level dB(A)
90
95
100
105
110
115
120

Unprotected exposure period per day for 8
hrs/day and 5 days/week
8
4
2
1
½
¼
No exposure permitted at or above this level
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7.2.4

Mitigating Impacts from Dredging

In order to reduce environmental impacts associated with the proposed on the south eastern side
of the island, the following measures shall be undertaken.
• Carefully plan all activities related to dredging.
• Define boundaries and pathways for machinery operation to minimize impact areas
• Stakeout the area in order to ensure exact areas will be excavated.
• To the maximum possible extent, dredge during low tides and calm days to reduce spread
of sedimentation.
• Avoid excessive movement of machinery and heavy vehicles in the marine environment
• Place buoys to reduce accidents during initial stages
7.2.5

Mitigating Impacts from Beach Replenishment

In order to reduce impacts from beach replenishment activities, the following mitigation
measures will be undertaken;
• In order to reduce effects of sedimentation, consideration has been given to undertake the
excavation/dredging operation as well as beach nourishment in the shortest possible time,
thus sedimentation will be seen only for a short period of time.
• The filling/dredging will be undertaken mostly at low tide and on calm days, to ensure
that the sedimentation does not reach far distances as well as for easy operation of
machinery. It is believed that during low tides and calm days, transport of suspended
sediment is minimized, hence its effects on the environment can be minimized
• Restrict machinery and vehicle operation areas to reduce habitat alteration. Especially
near the coral patches.
• Construct bunds around fill area using jumbo bags or similar solid structure to retain
sediment within and reduce sediment dispersal. Please note, sand bunds (bunds made
purely from sand) are not as effective and therefore shall be avoided.
• Undertake excavation and replenishment activities simultaneously to minimize impact
load on the marine and coastal environment
7.2.6

Minimizing Health and Occupational Safety Issues

Considering the nature of work, proper equipment and safety gears will be provided to the
workers. To minimize the risks associated with health and safety issues, the project proponent
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will be responsible to ensure that adequate health care arrangements will be available at the site
throughout the construction period.
In order to address all issues relating to health and safety during construction of the proposed
project, the following measures will be undertaken,
• Provide standard operational procedures to all management and operational staff.
• Make available several first aid kits.
• Attend and report accidents and incidents immediately.
• Make available fire-fighting equipment onsite to reduce potential fire risks.
7.2.7

Addressing Tourist Safety Issues

In order to ensure safety of tourists during construction, the following measures will be
undertaken,
• Prohibit use of the site during construction
Use signboards to reduce potential risks to tourists during construction period and use of the site
after construction

Mitigation Measures – Operational Phase
As there are only few adverse impacts from the project during operational phase, only few
mitigation measures are proposed;
•

Compile and employ an operational procedure for the water park which would include
limitations on the total number of users at a time, routine maintenance schedules and
procedures to follow in cases of accidents

•

Stationing life-guards and sign boards with warnings and water depth in highly visible
locations in and around the waterpark

•

Restrict use of the park during rough/stormy weather

•

Inspect floating structures and anchorage frequently and regularly for damage;
replace/repair faulty components

•

Explore alternative energy sources such as solar panels to cater for power demand of the
greenhouse

•

Explore ways to reduce pressure on resort RO plant such as water tanks to store rainwater
or recycle waste water to use as irrigation in the greenhouse
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Cost of Mitigation
Majority of mitigation measures proposed are changes to work methods and approach, as such,
it will not incur proponent additional cost. However, use of physical barriers such as jumbo bags
or geo-textile bags will incur proponent a small additional cost. It is estimated this will not be
more than MVR 20,000.
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8

Project Alternatives
Introduction

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

No Project Option
No development option refers not carrying out the proposed project. This is the baseline against
which all the other alternatives and development proposals are assessed.
The “No Project” option would imply the proposed waterpark and greenhouse will not be
established and hence potential economic benefits associated with the project will not be
received. For instance, without the waterpark, diversification of recreational activities on the
resort will not be achieved and will remain, missing the opportunity for the resort to distinguish
itself among hundreds of other similar resorts in Maldives. Similarly, without the greenhouse,
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dependency on other sources for fresh produce will remain as it is; being subjected to numerous
forces that drive the market that are beyond the control of the proponent. On the other hand, the
no-project option also implies negative environmental impacts such as the sediment plume and
cost associated with construction will be avoided.
Based on the impact analysis for this project, with proper mitigation measures, major negative
impacts or significant long term negative impacts on the environment is not predicted for the
proposed project activities while long term positive socio-economic impacts are envisaged. As
such, proposed project with sufficient mitigation measures is preferred over the no project option
for this project.

Alternative Water Sources for Irrigation
As has been discussed previously, increased water demand for irrigation in the proposed
greenhouse is among the significant negative impacts of the proposed project. At present, water
demand for the proposed project is met via RO plant on the resort. Alternatively, the proponent
may utilize rainwater harvested from existing roofs to meet some of the water demand; reducing
stress on the existing facilities. However, this would require significant land to build storage
tanks as well as increase initial investment.
Second alternative to the water source would be recycling waste water from the resort. This
would require modification or upgrade of existing treatment plant to meet water quality specified
in existing guidelines on using treated water for irrigation; as well as establishing waterlines from
the plant to the greenhouse area. While, it will reduce cost of irrigation in long-term it will also
increase cost of water treatment. A detailed assessment on cost of water treatment versus
irrigation needs to be made to determine if it is worth it.
8.3.1

Solar Power

To reduce cost of power and water usage during operation of the greenhouse there are few
alternatives to proposed use of existing diesel-powered electricity generation as well as RO plant;
Solar desalination is a quite recent technology, however, its use in small water treatment works
is becoming increasingly popular. Recently, a solar powered RO plant was proposed for Vavvaru
project, which is a Spectra model. They are extremely energy-efficient and are well-suited for
small operations. In fact, the Spectra LB machines are so efficient they are often powered from
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renewable energy, especially solar. A unit of Spectra LB-2800GPD would produce about 11,000litres
of water per day.

Alternatively, solar powered (photovoltaic (PV) cells) water pumps have been tested in South
Africa in remote areas to supply water from active boreholes to animals, farms and people. PV
cells are typically combined into modules that hold many cells; two or more of these modules
are mounted in PV arrays that can measure up to several meters on a side. These flat-plate PV
arrays can be mounted at a fixed angle facing north, or they can be mounted on a tracking device
that follows the sun, allowing them to capture the most sunlight over the course of a day. Usually
about 2 to 3 PV arrays can provide enough power to run a borehole pump. A similar set-up can
be used to power the motors and pumps in the proposed greenhouse.
Some PV cells are designed to operate with concentrated sunlight. These cells are built into
concentrating collectors that use a lens to focus the sunlight onto the cells. This approach has
both advantages and disadvantages compared with flat-plate PV arrays. The main idea is to use
very little of the expensive semi-conducting PV material while collecting as much sunlight as
possible. But because the lenses must be pointed at the sun, the use of concentrating collectors is
limited to the sunniest parts of the world. Some concentrating collectors are designed to be
mounted on simple tracking devices, but most require sophisticated tracking devices, which
further limit their use for electric utilities.
Only sunlight of certain energy will work efficiently to create electricity, and much of it is
reflected or absorbed by the material that makes up the cell. Because of this, a typical commercial
PV cell has an efficiency of 15% - about one-sixth of the sunlight striking the cell generates
electricity. Low efficiencies mean that larger arrays are needed, resulting in higher costs.
The proposed project does not utilize solar power for any component. In cooperating solar energy
to power part of the operation would be a great alternative to the proposed complete reliance on
diesel-based power. This alternative will reduce green-house gas and air pollutant emission to
power the plant greatly. Even though the initial cost of this alternative may be slightly higher
than the proposed, the environmental benefit as well as cost saving on fuel in long term will be
more beneficial for the proponent.
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Alternative Dredging Methodology
The most environmentally significant components of the project are dredging and beach
nourishment. The proposed method for obtaining sand is using a small dredger. Alternatively,
the contractor could use an excavator or a sand pump.
Depending on capacity of the sand pump/dredger and time to move the pump/dredger and
pipelines, if the contractor uses an excavator the time required to complete dredging and beach
nourishment could be greatly reduced. However, excavators create more sediment at dredge area
compared to sand pump and practical mitigation measures to reduce sedimentation at dredge
areas are limited. Additionally, material obtained using an excavator will be coarser with rock
and rubble mixed in, therefore sieving prior to beach nourishment will be required. As the more
sensitive areas (e.g., live coral patches) are closer to the dredge area using excavators would have
significantly higher negative environmental impact.
Compared to the proposed small dredger, sand pumps are generally less efficient, increasing
dredging/filling times. This would increase severity of the predicted impacts on the environment.
While cost of sand pumps may be slightly lower than proposed dredger, the increased negative
environmental impacts make it less favourable.
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Alternative Locations
8.5.1

Waterpark

The proposed waterpark location is the south eastern side of the island. Alternatively, the
waterpark could be constructed on the north-eastern side of the island (Figure 8-1). In terms of
environmental impacts, there is little to no difference from that of the proposed location.
However, the alternative location would be far away from the live coral colonies though the
dominant currents in the area (southerly) is expected to carry the sediment plume away from the
island towards the deep lagoon area. While the initial assessment at this location indicates high
turbidity, low live coral cover and limited fish population the chances of higher live coral cover
in the deeper area is significantly higher than the shallow lagoon, making it more ecologically
valuable. Furthermore, the dominant current direction at this location also means risk of parkusers getting carried away by the currents away from the island and shallow area towards deeper
area is higher than the proposed. If this location is selected, sufficient additional mitigation
measures such as safety nets or similar needs to be employed to reduce the risk. In terms of
sedimentation impact, as has been discussed previously, sediment plume produced at the dredge
area is fairly low if a dredger is used.
8.5.2

Nourishment Area

One of the most significant negative environmental impacts associated with the proposed project
is sedimentation and its impact on marine life; especially the live coral patches in the project
vicinity. Majority of sedimentation to occur during this project is expected to be caused by the
nourishment activity rather than the dredging component. The alternative nourishment area to
the proposed on southern side of the island (Figure 8-1) is far away from any recorded live coral
patches or the reef; making it less costly in terms of environmental impacts. However, this
location is not as severely eroded as the proposed and filling this area does not address lack of
beach on the southern side of the island. However, considering erosion is less severe on this
location, it also indicates this area is more stable, making the beach nourishment more effective.
In case of the proposed area, regular and frequent nourishment needs to be undertaken to main
the dry beach without hard coastal protection structures such as groynes making the one-off
filling less effective. The alternative area is also far away from the proposed dredge area; and
therefore, would require use of vehicles to transport fill material instead of directly pumping sand
to the beach.
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Preferred alternatives
Based on the discussion above, the most preferred alternative to the proposed project components
is the alternative beach nourishment area as well as use of solar power to cater for at least part of
the power-demand of the greenhouse.
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9

Environmental Monitoring

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

Shoreline changes

•

Beach profiles

•

Marine water quality

•

Benthic substrate and fish community changes

•

impacts are accurate and mitigation measures taken are effective

•

the thresholds are kept within the baseline limits predicted
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Recommended Monitoring Program
Outlined in Table 9-1 is a project specific monitoring programme. This monitoring programme
for the proposed project includes three monthly and six-monthly monitoring. The monitoring
programme is considered to be suitable for 4 or 5 years, following which it may be revised
according to impacts identified during that monitoring period.

Monitoring Report
A detailed environmental monitoring report is required to be compiled and submitted to the
Environment Protection Agency yearly based on the data collected for monitoring the parameters
included in the monitoring programme given in this report. EPA may submit the report to the
relevant Government agencies in order to demonstrate compliance of the Proponent.
The report will include details of the site, strategy of data collection and analysis, quality control
measures, sampling frequency and monitoring analysis and details of methodologies and
protocols followed.
In addition to this, more frequent reporting of environmental monitoring will be communicated
among the environmental consultant, project proponent, the contractors and supervisors to ensure
possible negative impacts are mitigated appropriately during and after the project works.
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Table 9-1: Proposed monitoring programme
No.
1

Indicator/locations
Marine water quality (baseline
location and 3 additional locations)

4

Marine life/biodiversity (baseline
locations & 1 additional)
Currents/hydrodynamics (around the
island)
Beach Profiles (baseline Locations

5

Shoreline changes

6

Monitoring Report

2
3

Parameters to be monitored

Frequency and duration

Water quality: temperature,
conductivity/salinity, DO, pH,
Every 3 months
Turbidity, TSS
Live coral cover and fish survey - Photo
Every 6 months
quadrates/LIT and fish survey

Rate
Total (USD)
(USD)

M1

M3

M6

M9

M12

Total

7

7

7

7

7

35

10.00

350.00

5

15

20.00

300.00

50.00

500.00

5

5

Logger

Every 3 months

2

2

2

2

2

10

Beach Profiles

Every 3 months

6

6

6

6

6

30

20.00

600.00

High tide line and low tide line

Every 6 months

2

2

6

200.00

1,200.00

1

1

800.00

800.00

TOTAL

Annual

2

3,750.00

Note:
M indicates Month
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10 Conclusions
The proposed project involves construction and operation of a greenhouse and a waterpark on
Sun Island Resort and Spa.
The main environmental impacts from the proposed project are believed to occur from dredging
and excavation of sand to achieve minimum required depth for the waterpark and beach
nourishment component of the project. These activities are expected to cause habitat alteration
and sedimentation in the marine environment in addition to increased level of air pollutant
production by the machinery. While there are no significant marine fauna or flora directly within
the project footprint, two fairly large patches of live corals were observed in the vicinity. As there
is a chance of sediment plume from the nourishment activity to reach the patches, strict mitigation
measures have been proposed for this project component. Most notably, bunds using jumbo bags
or similar material to be placed at the nourishment area prior to filing and restricting filling
activities to low-tide were proposed to reduce spread of sediment. While this may reduce
potential sediment plume and related impacts an alternative location for nourishment was also
proposed to reduce this impact further.
No significant negative impacts were identified for the construction of greenhouse though
increased demand for water due to irrigation requirements and electricity for operation of pumps
and motors were identified as negative impacts of the greenhouse operation. Alternatives were
also proposed to reduce potential demand on the existing power and RO plant on the resort by
utilizing solar power to cater for part of the power demand.
Among predicted benefits of the project are increased diversity in recreational activities for
guests; thereby potentially increasing number of tourists visiting the resort. Successful operation
of the greenhouse is expected to reduce dependency on secondary sources to provide fresh
produce used by the proponent as well as reduce the expenditure on it. Overall, proposed project
components are expected to increase property value of the resort considerably.
Environmental monitoring frequently during the life of proposed project was deemed critical to
reduce potential impacts of the project as well to ensure mitigation measures proposed are
employed effectively. Monitoring will also be vital to identify deviations in impact prediction
and mitigate it in a timely manner. Health of benthic and fish communities, water quality and
changes to shoreline were identified as the key parameters that need to be monitored. If there
are unforeseen environmental impacts that are quite serious in nature, the project activity should
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be stopped and the environmental impacts should be either remediated or further mitigation
measures should be placed.
In conclusion, based on socio-economic benefit the proposed project to construct a waterpark
and greenhouse on Sun Island Resort and Spa maybe allowed to proceed with mitigation
measures. However, the proponent should consider alternative location for beach nourishment
discussed in this assessment report before start of the construction.
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Environmental Protection Agency
No: 203-ECA/PRIV/2021/82

Terms of Reference for Environmental Impact
Assessment for the Proposed Coastal Modifications at Sun
Island Resort and Spa, Nalaguraidhoo, Alif Dhaalu Atoll
The following is the Terms of Reference (ToR) following the scoping meeting held on 03-February-2021
for undertaking the EIA for the Proposed Coastal Modifications at Sun Island Resort and Spa,
Nalaguraidhoo, Alif Dhaalu Atoll. The proponent of the project is Villa Shipping and Trading Company
Private Limited. The EIA consultant of this project is Mr. Ahmed Zahid (License No. EIAP07/2007).
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 of 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 institutional arrangements relevant to this project.
2. Study area – Submit a minimum A3-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).
3. Scope of work
Task 1. Description of the proposed project – Provide a full description and justification of the relevant parts of
the project, using maps at appropriate scales where necessary. The following project activities shall be considered.
 Dredging the proposed water park area and using dredged material for beach nourishment
 Developing the proposed Water Park and Greenhouse;
 Labour requirements.
 Environmental monitoring during construction activities;
 Measures to protect environmental values during construction and operation phase;
 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).
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Dredging/sand pumping
 Location and size of borrow area (s) on a map;
 Justification for the selection of the locations;
 Quantity, quality and characteristics of dredge material;
 Method and equipment used for dredging/sand pumping;
 Justification for selecting the methods and equipment;
 Beach nourishment areas;
 Planning and timing of sub-activities
 Method and equipment of transport of fill material and hydraulic filling;
 Need for and location of temporary stockpile(s);
Green house development and operation
 Vegetation clearance at the footprint of the proposed green house
 Meeting the water needs of the greenhouse
 Development and operation of the greenhouse
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.
The baseline data will be collected before construction. All survey locations shall be referenced with Geographic
Positioning System (GPS) including water sampling points, reef transects and manta tows sites for posterior data
comparison. Information should be divided into the categories shown below:
Climate
 Temperature, rainfall, wind, waves
Geology and geomorphology
 (Seasonal) patterns of coastal erosion and accretion, and
 Characteristics of seabed sediments to assess direct habitat destruction and turbidity impacts during
construction;
 Existing beach condition and shorelines
Hydrography/hydrodynamics (use maps)
 Tidal ranges and tidal currents;
 Wave climate and wave induced currents;
 Wind induced (seasonal) currents;
 Sea water quality measuring these parameters: temperature, pH, salinity, turbidity, total suspended solids.
Ecology
 Identify existing vegetation at the proposed greenhouse area;
 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
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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) of the proposed construction sites
and at the reef adjacent to those sites and from at least one control site;
Benthic and fish community monitoring at designated locations;

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 components and identify the
appropriate authority jurisdictions that will specifically apply to the project.
Task 4. Potential impacts of proposed project – 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
 Impacts on terrestrial habitats due to vegetation clearance;
 Impacts on marine habitats including damages to coral reefs and seagrass communities, fish stocks,
protected areas and protected species;
 Changes in erosion/sedimentation patterns, which may impact shore zone configuration/coastal
morphology;
 Temporary sediment dispersal in water column (turbidity at the dredging site, 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 unique or threatened habitats or species (coral reefs, sea turtles etc.);
 Impacts on landscape integrity/scenery.
Construction related hazards and risks
 Pollution of the natural environment (e.g. oil spills, discharge of solid waste, including construction waste);
 Risk of accidents and pollution on workers and local population, where applicable.
 Health impacts; Including Covid 19 related safety measures that will be in place;
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 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. 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. Mitigation measures to avoid or compensate habitat destruction, e.g. temporal sediment
control structures, coastal protection structures to reduce erosion, 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.
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Task 6. Alternatives to proposed project – All potential 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 designs,
alternative methods and alternative locations. 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.
Task 7. Development of monitoring plan – If there are additional monitoring requirements for the proposed
components of the project, identify the critical issues requiring monitoring and present a monitoring plan. The
baseline study described in task 2 of section 2 of this document is required for data comparison. Detail of the
monitoring programme 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 programme must be provided.
Presentation- The Environmental Impact Assessment report shall be concise and focus on significant
environmental issues. It shall contain the findings, conclusions and recommended actions supported by summaries
of the data collected and citations for 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.
Timeframe for submitting the EIA report – The developer must submit the completed report within 6 months
from the date of this Term of Reference.
……………………………………
15th February 2021
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ANCHOR
SPECS
1. ANCHOR
SPECS
You can either purchase the anchors from a local company or build them yourself. Ask your local marina for
advice. Wibit recommends using the anchor dimensions below.

/
cm

6"

15cm

30cm / 12"

15

7cm / 3"

/ 6"

Anchor Block
WEIGHT
DIMENSIONS

41 x

m/

31.

5"

80

80c

cm

/3

1.5

"

Individual

440kg / 970lbs
80 x 80 x 30cm /
31.5 x 31.5 x 12"

Steel rebar and bar
embedded stainless steel bar
THICKNESS
14mm / 0.6"

Installation_OW_detailed_3
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Sports Park M

Combination Information

Consists of:

1x Action Tower XXL
1x Balance Beam
1x Bridge
1x Cliff

1x Curve
2x Deck
1x Dome
1x Flip

1x Halfpipe
1x Hurdle
2x L-Connect
1x Monkey Bars

2x R-Connect
1x Roundabout
1x SideKick
1x Slide

1x Slope
1x Start Gate
8x Step
6x T-Connect

1x V-Connect
1x Wiggle Bridge 3
2x Y-Connect

Combination Information
Technical info:

min. water depth
2,5m
8‘-2“

user capacity

includes

Route Finder

80 – 100

1x Electric Pump
29x Bungee
1x Accessories Kit
EXTRAS

3 levels

Accessories Kit
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Sports Park M

31036

dimensions
lxw
48 x 25m
157‘ x 82‘

• 3x Electric Pump
• 1x Manometer
• 2x Hand Pump
• 2x Bungee (2,2m / 7‘-2“)
• 2x Safety Flap
• 4x Connector Straps (2 pcs. 75cm / 30“)
• 4x Velcro adapter
(loops)

Combination Information

Route
Finder
2

Sports Park M

3

1

1

Beginners welcome! Level 1
has small obstacles that are easy
to cross.

2

Level 2 is perfect for advanced
Wibit users. Run, jump and
slide on the included obstacles!

Level
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Different challenge levels

Level

3

Level

Looking for thrill? Level 3 is
suitable for Wibit experts that
love an athletic challenge!

FLOOR PLAN

DESIGN

Ref No: VSTC-VCP-LT-21-014

08 April 2021

Ibrahim Naeem
Director General
Environmental Protection Agency
Malé
Maldives

Dear Sir,
This is in reference to the Environmental Impact Assessment (EIA) report for the proposed
coastal modifications and greenhouse at Sun Island Resort and Spa, Nalaguraidhoo, South
Ari Atoll.
As the Proponent of the project, we assure you our commitment to undertake the proposed
environmental impact mitigation measures and environmental monitoring programme given
in the EIA Report. We shall carry out the project in a manner that has the least impact on the
environment.
Sincerely,

Mohamed Yaqzan Qasim
Director
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