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Executive Summary
The Project
The proposed project mainly involves the clearing of pathways within the proposed tourism
zones of Hulhudhoo and Meedhoo, Addu City. 2 ideal zones (one in Hulhudhoo and another
in Meedhoo) have been identified to develop guesthouses and tourism related activities. In
order to prepare the areas for the proposed tourism developments, these areas need to be
landscaped and utility services provided. As such, the project components covered in this EIA
includes the following.


Clearance of vegetation to a minimal extent covering the proposed roads and
backfilling of the holes and levelling of cleared areas.



Transplanting removed trees and locating in appropriate areas identified by the City
Council.



Creating a nursery for planting 2 trees for each plant removed.



Dredging from proposed swimming areas in the proposed tourism zones in Hulhudhoo
and Meedhoo and using the dredged material to backfill and level project areas.

The primary objective of the project is to improve the livelihoods of the people of Addu by
creating tourism opportunities which will create knock-on economic effects in the
community, in the tourism, agriculture and handicraft sector.
Proponent
The Proponent of the proposed development is Addu City Council.
Project Sites and Existing Environmental Conditions
The project takes place in Hulhudhoo and Meedhoo of Addu City. The total area of the
proposed development is about 170,000m2 and less than 15% of this area would be cleared of
vegetation. The following are the specific project areas covered in this EIA.
1. The proposed tourism zone at Hulhudhoo is located at the south end and easily
accessible via the roads of the island located near the entrance of the Herathera check
post from the island to the resort. Other landmark in the area is the China Flats which
are vacant as of the time of survey. The site had two small brackish ponds (kilhi)
Proponent: Addu City Council
Consultant: Omni Solutions
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located on the west and east side. The eastern side pond is named Maafishi Kilhi and
is within the recently declared Biosphere Reserve. It is to be noted that 5% of eastern
side land to be used (and technically allowed to be used, as per the Proponent) for the
purpose of the project is within the buffer zone of this Biosphere Reserve. Upon
further investigation during the survey, 4 different species of mangroves were
identified at this wetland area.
2. Meedhoo Tourism Zone is located on the northwest end of the island. It is easily
accessible via the roads of the island and is situated in vegetated area consisting of
mature palm trees and bushes. The site already has an existing beach that people use
for their leisure activities. However, the water surrounding the area is very murky and
filled with sedimentation as reclamation activities had been going on during the time
of survey. The left side of the site has thick sealt which results in accumulated
sediment which provokes sinking in. In addition, part of the proposed area is a
reclaimed area of the island. 80% of the land is reclaimed which in turn leaves little to
no vegetation to be cleared.
Summary of Impacts and Mitigation Measures
The overall impact of the proposed project is positive on a large scale. The result of the
overall impact would include the betterment of sensitive and protected environment, the
greater promotion of island tourism and raise awareness greatly among the tourists that visit
and among the locals of the island. Direct and indirect employment opportunities would be
made available during the designing, construction and operational phase.
Since the project sites are existing natural and reclaimed land and the development is targeted
for sustainable tourism, vegetation clearance would be minimal. The project does not affect
marine components except the thick seagrass on the lagoon areas from which sand would be
extracted for the purpose of backfilling and levelling the proposed roads in the tourism zones.
The main negative impacts of the project would be due to the use or movement of excavators
and the loss of vegetation at given area causing short term distress to habitats. However, there
are no significant fauna in the proposed areas. Yet, as it is a Biosphere Reserve in the vicinity
of the project site, caution must prevail at all times. The proposed components proposed also
has several socio-economic benefits. These include the direct and indirect employment
opportunities and creation of roads and clearing of building areas without losing important

Proponent: Addu City Council
Consultant: Omni Solutions

P a g e | xi

EIA for the Proposed Landscaping Works in Tourism Zones of Hulhumeedhoo, Addu City

vegetation as a direct result of the proposed project. It is from the proposed roads and
proposed guesthouse plots that the trees would be removed. The economic benefits to the
coconut tree owners from the sale of the coconut palms could also be considered as a direct
positive impact. Since the trees that would be transplanted have a zero-mortality rate, the
carbon sequestration from the trees would not be affected except for a short duration in which
cutting off of some fronds would lead to a reduction in carbon sequestration, which would be
negligible given that the bulk of the tree weight will remain with the tree. In addition, the
Proponent would also plant several coconut trees as well as other species that are cut down in
a nursery. These trees would provide further carbon sequestration benefitting the environment
by absorbing atmospheric carbon and contributing to carbon neutrality. This would also help
to offset the atmospheric emissions from the use of machinery for the transport and
transplanting process, which is a direct negative impact of the proposed project.
The holes that would be left after the digging would remain a public nuisance and health
problem if they are not backfilled and levelled. Therefore, as part of the project, the holes
would be filled with sand dredged from the proposed swimming areas where a large area
needs to be cleared of seagrass and dredged to allow for appropriate depths for swimming.
This is not expected to have adverse impacts and the backfilling and levelling will further
enhance the quality of the roads.
The green waste from the project would also be taken to Hulhumeedhoo Waste Management
Center or appropriately dealt with on site. The waste management for the proposed tourism
zone is beyond the scope of this EIA and would be separately dealt with. Given that the island
has a sound waste management system in place, the impact of waste and effluvium discharge
is considered to be minor negative. The impact on the groundwater lens is also negligible as
there will be no components within the scope of this EIA that would affect the groundwater
lens. There would also be no potential damage to existing sewerage lines or other utilities in
the area due to the proposed project.
The impacts of water supply and electricity provision during the construction phase is within
the scope of this EIA and these provisions does not have any activities that may affect
versatile environmental components such as groundwater, land or other natural resources.
Electric cable would be laid in addition to provision of street lights in roads that have been
created and other areas where construction of guesthouses and related facilities is to take
place.
Proponent: Addu City Council
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Electricity is provided by diesel generator sets. Due to the very small scale of the operation,
the emissions are low but would contribute to global emissions in negligible quantities with a
cumulative long-term impact. Hence, measures to minimize dependence on fuel-based
electricity and energy conservation efforts during construction and especially operation of the
proposed hotels and guesthouses is considered important.
Environmental Monitoring
Provisions are also made for supervision and monitoring of environmental impacts to
understand the overall benefits and impacts of the project over the long term. The monitoring
is proposed to be undertaken for a period of two years. Environmental monitoring
arrangements would come into effect once works are started soon after the EIA approval. A
report of the environmental monitoring report would be submitted to the EPA at the end of the
construction phase and annually thereafter possibly by incorporating the monitoring under
this project within the umbrella of the overall tourism zone development project.
Conclusion
In conclusion, the socio-economic as well as environmental benefits of the project are greater
than the negative impacts of deforestation including the impacts on terrestrial fauna from
deforestation. In fact, the impact on fauna in the affected areas would be negligible given that
there are no important terrestrial habitats to be affected by the project. However, there may be
uncertainties and care should be taken at all times during the implementation of the project.
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ދ ޚުލާޞާ
ސާ ާ
މަޝްރޫޢު
މި ރިޕޯޓަކީ އައްޑޫ ސިޓީގެ ހުޅުދޫ އަދި މީދޫގައި  2ޓޫރިޒަމް ޒޯން ތަރައްޤީ ކުރުމުގެ ސަބަބުން ތިމާވެށްޓަށް
ކރެވިފައިވާ ރިޕޯޓެކެވެ .މި މަޝްރޫޢުގެ މައިގަޑު މަޤުޞަދަކީ ރަށުގެ
އަސަރު ފޯރާނެ މިންވަރު ބަޔާންކުރުމުގެ ގޮތުން ތައްޔާރު ު
ރައްޔިތުންނަށް ފަތުރުވެރިކަމުގެ ފުރުޞަތުތައް ހޯދައިދިނުމާއި ގުޅުންހުރި ދާއިރާތައް ކުރިއެރުވުމާއި އޭގެ ސަބަބުން
ހުޅުމީދޫއަށް އިޖުތިމާއީ އަދި އިޤުތިޞާދީ ތަރައްޤީ ހޯދައިދިނުމެވެ .މި މަޝްރޫޢުގެ ދަށުން ކުރެވޭ މަސައްކަތްތަކުގެ ތެރެއިން
މި ރިޕޯޓު ޙާއްޞަކުރެވިފައިވަނީ ތަރައްޤީކުރެވޭ ދެ ސަރަޙައްދުގެ ބިން ސާފުކުރުމާއި މަގުތައް ހެދުމާއި މަގު އަދި
ފަތުރުވެރިކަމަށް ތަރައްޤީކުރެވޭ  2ސަރަޙައްދަށް ފެނާއި ކަރަންޓުގެ ޚިދުމަތް ދިނުމުގެ މަސައްކަތް ކުރުމުގެ ގޮތުން ކުރަން
ޖެހޭ ތިރީގައިވާ ކަންކަމަށެވެ.
 އެކަށީގެންވާ އެންމެ ކުޑަ މިންވަރަކަށް މަގުކޮށުމާއި އެގޮތުން ނެގޭ ރުއްގަސް އެހެން ތަންތާ އިންދުމާއިގަސް ނެގުމުގެ ސަބަބުން އުފެދޭ ވަޅުގަޑުތަކަށް ފަސްއަޅާ މަގުފަދަ ތަންތަން އެއްވަރުކުރުން
 ނަގައި ގަސް އެހެން ތަންތާ އިންދުން .މިގޮތުން ފަތުރުވެރިކަން ތަރައްޤީ ކުރަން ހަމަޖެހިފައިވާޙއްދަށް އިސްކަން ދެވޭނެއެވެ.
ސަރަ ަ
 ކަނޑައި ކޮންމެ ގަހަކަށް  2ގަސް އިންދުމުގެ ގޮތުން ނާސަރީއެއް ހަދައި އެ ގަސްތައް ބަލަހައްޓައިއެހެން ތަންތަނުގައި އިންދުން
 މޫދަށް އެރެން ޙާއްސަކުރެވިފައިވާ ސަރަޙައްދުތައް ފުންކުރުމަށް ކަނޑައެޅިފައިވާތީ އެ ސަރަޙައްދު ތަކުންވެލި ނަގައިގެން މަޝްރޫޢުގެ ދަށުން ހަދާ ތަންތަން ލެވަލް ކުރުމާއި މަގު ރީތިކުރުން
މޝްރޫޢުގެ އެދިޔާރު
ަ
މި މަޝްރޫޢުގެ އެދިޔާރަކީ އައްޑޫ ސިޓީ ކައުންސިލެވެ.
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މަޝްރޫޢު ހިންގާ ތަނާއި ތަނުގެ މާހައުލު
މި މަޝްރޫޢު ހިންގާނީ އައްޑޫ ސިޓީގެ ހުޅުދޫ އާއި މީދޫގައި ފަތުރުވެރިކަން ތަރައްޤީކުރުމަށް ކަނޑައެޅިފައިވާ
ދެ ސަރަޙައްދުގައެވެ .މި ގޮތުން ގާތްގަނޑަކަށް  17،000އަކަމީޓަރުގެ ސަރަޙައްދަކުން ގިނަވެގެން  15އިންސައްތަ
ސާފުކުރުމަށްވަނީ ރޭވިފައެވެ .އެކަންކުރާނީ ތިރީގައިވާ ސަރަޙައްދުތަކުގައެވެ.
 .1ހުޅުދޫގައި ފަތުރުވެރިކަމަށް ޙާއްޞަކުރެވިފައިވާ ސަރަޙައްދަކީ ހުޅުދޫގެ ދެކުނުފަރާތުން ހެރެތެރަ ރިސޯޓާއި
ގުޅޭ ހިސާބެވެ .މި ސަރަޙައްދުގައި ޗައިނާ ފްލެޓްތައްވެސް ހުރެއެވެ .މި ސަރަހައްދުގައި ދެ ކުޅިއެއް
ހިމެނެއެވެ .އޭގެ ތެރެއިން މި ޒޯނުގެ އިރުމަތީގައި އޮންނަ މާފިށި ކިޅިއޭ ކިޔާ ފެންގަނޑަކީ ދާދިފަހުން
ބަޔޯސްފިޔަ ރިޒާވެއްގެ ގޮތުގައި ކަނޑައެޅުނު ސަރަޙައްދުގެ ތެރޭގަ އޮންނަ ފެންގަޑެކެވެ .އަދި
ކަނޑައެޅިފައިވާ ޓޫރިޒަމް ޒޯނުގެ  5އިންސައްތަ އަކީ ބަޔޯސްފިޔާ ރިޒާވުގެ ބަފަރ ގެ ތެރޭގައި ހިމެނޭ
ބައެއްކަމަށްވީ ނަމަވެސް ،އެ ސަރަޙައްދުގައި ތަރައްޤީގެ މަސައްކަތްކުރެވޭނެ ކަމަށް ފަންނީ އިރުޝާދު
ލިބިފައިވާކަމަށް އެދިޔާރު މަޢުލޫމާތު ދެއެވެ .މި ސަރަޙައްދުގެ ހުޅަނގު ފަޅީގައި އޮންނަ ކުޅިއަކީ
ގއި ފާހަގަކުރެވެއެވެ.
ޗަސްބިމެއްކަމާއި ކަނޑޫފަލުގެ އެއްވެސް ސިފައެއް ނެތް ކަމު ަ
 .2މީދޫގެ ފަތުރުވެރިކަމަށް ޙާއްޞަކުރެވިފައިވާ ސަރަޙައްދަކީ އެ އަވަށުގެ ހުޅަނގު ދެކުނު ކޮޅުގައި
ހިއްކާފައިވާ ބިމާއި އެއްކޮށް އޮންނަ ސަރަޙައްދެކެވެ.
ރފޯރާނެ މިންވަރާއި އަސަރުތައް ކުޑަކުރުމަށް އެޅިދާނެ މައިގަޑު ފިޔަވަޅުތައް
ތިމާވެށްޓަށް އަސަ ު
މަޝްރޫޢު ގެ ސަބަބުން މައިގަޑުގޮތެއްގައި ކުރާނެ އިޖުތިމާއީ އަދި އިޤްތިޞާދީ ފައިދާއަށް ބަލާއިރު
މަޝްރޫޢުގެ ސަބަބުން ތިމާވެށްޓަށް ކޮށްފާނެ ނޭދެވޭ އަސަރު ކުޑަކަމުގައި ފާހަގަކުރަންޖެހެއެވެ .މިގޮތުން ރަށުގެ ނާޒުކު
މާހައުލާއި

ބެހޭގޮތުން

ފަތުރުވެރިންނާއި

ރަށުގެ

ރައްޔިތުންގެ

ހޭލުންތެރިކަން

އިތުރުވެގެން

ދިއުމުގެ

ސަބަބުން

ރައްކާތެރިކުރެވިފައިވާ ސަރަޙަ ް
އދު ރައްކާތެރިކޮށް ދެމެހެއްޓުމުގެ ފުރުޞަތު އިތުރުވެގެން ދާނެއެވެ .އަދި މަސައްކަތުގެ
މާހައުލަށް ދިރުން ލިބި ވަޒީފާގެ ފުރުޞަތުތައް އިތުރުވެ ދެމެހެއްޓެނިވި ތަރައްޤީއަށް މަގުފަހިވެގެން ދާނެއެވެ.
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މަޝްރޫޢުގެ ދަށުން ކުރެވޭ މަސައްކަތްތަކުގެ ތެރެއިން ރުއްގަސް ކެނޑުމުގެ މަސައްކަތުގެ ސަބަބުން
ތިމާވެށްޓަށް ކުރާނެ ނޭދެވޭ އަސަރުތަކުގެ ތެރޭގައި ރުއްގަސް އުފުރައިގެން ގެންދިއުމަށް ބޭނުންކުރާ އެކްސްކަވޭޓަރު ފަދަ
މެޝިނަރީ ގެ ސަބަބުން ވާނެ އުނދަގޫތައް ކުޑަވެފައި އަދި މާހައުލަށް އޭގެ ސަބަބުންކޮށްފާނެ ނޭދެވޭ އަސަރު ހިމެނެއެވެ.
މިގޮތުން

ބަޔޮސްފިޔާ

ވއްގެ
ރިޒާ ެ

ތެރޭގައި

މަސައްކަތްކުރާ

އިރު

ސަމާލުކަންދީގެން

މަސައްކަތްކުރަންވާނެއެވެ.

މި

ސަރަޙައްދުގައި ހުރި ރުއްގަހުގެ ތެރެއިން ބޮޑުބައެއް ރަށުގެ އެހެން ސަރަހައްދުތަކުގައި ،ޙާއްޞަކޮށް ޓޫރިޒަމް ޒޯނުގައި،
އިންދާނެ ކަމީ މަޝްރޫޢުގެ ސަބަބުން ތިމާވެށްޓަށް ކުރާނެ އަސަރު ވަރަށް ބޮޑަށް ކުޑަކުރެވޭނެ ކަމެކެވެ .މިގޮތުން ނަގާ ބައެއް
ރުކަކީ އަމިއްލަ ފަރުދުންގެ އެއްޗެހިކަމުގައިވާނަމަ އޭގެ މަންފާ އެފަރާތްތަކަށް ލިބުމުގެ ފުރުޞަތުވެސް އޮންނާނެއެވެ .އަދި
ކޮންމެ ރުކެއް އިންދުމާއި ކަނޑާ ކޮންމެ ގަހަކަށް ދެ ގަސް އިންދާނެކަމީ މަޝްރޫޢުގެ ސަބަބުން ކޮށްފާނެ ނޭދެވޭ އަސަރު
ކުޑަވެ ކާބަން ސީކުއެސްޓްރޭޝަން އަށް އިތުރު އެހީއަކަށް ވާނެއެވެ.
ތިމާވެށްޓަށް އަންނަމުންދާ ބަދަލުތައް ބަލަމުން ގެންދިޔުން
މި މަޝްރޫޢުގެ ސަބަބުން ތިމާވެށްޓަށް އަސަރުފޯރާނެ މައިގަޑު ކަމަކީ ރުއްގަސް ހުރިތަންތަން ސާފުކުރުމާއި
ރުއްގަސް ނަގައިގެން ގެންގޮސް އެހެން ތަނެއްގައި އިންދާ ރޯކުރުން ކަމަށްވާތީ ،ނަގައި އަދި އިންދާ ރުކުގެ އަދަދާއި އެ
ކޑުކުރުން ފިޔަވައި ތިމާވެށްޓަށް އަތުވެދާނެ ބަދަލުތައް ދެނެގަތުމަށް ކުރަން ޖެހޭ ދިރާސާ
ރުއްތައް ރޯވަމުންދާ މިންވަރު ރި ޯ
އެއް ނެތްކަމުގައި ފާހަގަކުރެވެއެވެ .އަދި މުޅި މަޝްރޫޢަށް އެކަށައަޅާ މޮނިޓަރިންގ ޕްރޮގްރާމެއްގެ ތެރޭގައި މި މަޝްރޫޢުގެ
މޮނިޓަރިންގ ބައި ހިމެނިދާނެއެވެ.
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1

Introduction

1.1

Preface

This EIA report has been prepared in order to meet the requirements of the Environmental
Protection and Preservation Act of the Maldives to assess the impacts of proposed
landscaping works in the proposed tourism zones of Hulhudhoo and Meedhoo wards of
Hulhumeedhoo, Addu City, Maldives.

Clause 5 of Environmental Protection and

Preservation Act states that an Environmental Impact Assessment (EIA) study need to be
carried out before implementing any development project which may have potential impacts
on the environment. All tourism projects and projects involving large scale vegetation
removal are considered as projects that require EIA under the EIA Regulations of the
Maldives.
This report will look at the justifications for undertaking the proposed project components.
Alternatives to proposed components or activities in terms of location, design and
environmental considerations would be suggested. A mitigation plan and monitoring
programme before, during and after the works would also be included. Monitoring would
ensure that the proposed activities are undertaken with caution and appropriate care so as to
protect and preserve the built environment of the areas in proximity to the site or those areas
and environmental components affected by the development.
The findings of this report are based on qualitative and quantitative assessments undertaken
during site visits from the 3rd to the 14th of August 2020 by a team from Omni Solutions,
secondary data as well as professional judgement. Data and information presented in the
project concept documents have been relied upon to understand and present the project. The
impact assessment methodology has been restricted to field data collected, professional
judgment and experience of similar settings and projects across the Maldives and elsewhere.
Long-term data relevant to this report on specific aspects such as meteorology and climate
were gathered from secondary sources and published reports on the Maldives. Since several
projects of this sort have been undertaken in the past, documents and experiences from these
projects have been reviewed and taken into consideration. Personnel experiences of the EIA
Consultants; especially experiences with landscaping projects undertaken recently, have been
taken into consideration.
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1.2

Scope of the EIA

This EIA is prepared in accordance with the Terms of Reference (TOR) approved by the
Environmental Protection Agency on 9 September 2020. It is a legal requirement that new
projects having potential for environmental impacts gain environmental clearance or approval
prior to implementation of such projects.
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 landscaping
component of the tourism zones development in Hulhumeedhoo. Hence importance is given
to document the project proposal in detail, identify the main environmental impacts that are
associated with the proposed project components 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 project site and foresees the ways in which
potential environmental impacts will be managed, mitigated and reduced.
The principal environmental institution that implements EIA process in the country is
Environmental Protection Agency. On 27 April 2015, the Tourism Act was amended allowing
the Ministry of Tourism to grant environmental clearance for tourism-related projects.
However, this change was revised later in December 2018 and the EIA process for all projects
including tourist establishments have been restored back within the mandate of the
Environmental Protection Agency/Ministry of Environment.

1.3

Relevant Studies

Some of the following EIA studies are of relevance.


EIA for proposed road development at Hulhumeedhoo (CDE 2019)



EIA for the Proposed Harbour expansion Projects at Hulhumeedhoo and Hulhudhoo
(Insa 2019)



EIA for tree transplanting from Magoodhoo to Medhufaru (Sandcays 2018)



EIA for the ecotourism project in Fuvahmulah, Gn. Atoll (Sandcays 2017)
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1.4

EIA Implementation and Methodologies

This EIA report is implemented by a team who collected data, analysed the data, carried out
stakeholder consultations, drafted and finalized the report and carried out the necessary
administrative tasks. The report was drafted by Ahmed Zahid (EIA08/2007 and reviewed and
finalized by Amir Musthafa, who is the key EIA Consultant for the project. Environmental
surveys were carried out by Mohamed Riyaz and Ali Ayhum. Stakeholder consultations were
carried out by Mohamed Riyaz and Ali Ayhum.
The methods used to identify, predict and assess impacts are based on matrices that have been
established by the Consultants over a long period. In the matrix, the consultants assign a
likert-scale number to represent the magnitude, significance, duration and spatial extent of the
potential impact for each project activity against the key environmental and socio-economic
components that the specific project activity may have an impact on. The product of the
magnitude, significance, duration and spatial extent for each activity and component is
summed up to measure the exact nature of the impacts by each activity and the overall impact
of the proposed project is the sum of all activities.
The Terms of Reference (TOR for this EIA has been attached as Appendix 1. This EIA has
been prepared based on this term of reference.

Proponent: Addu City Council
Consultant: Omni Solutions
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2
2.1

Project Description
Introduction

The purpose of this chapter is to describe the project in terms of the need and justification of
the project, location and boundaries of the project, project schedule, main inputs, project
mobilization as well as project construction activities. In addition, this chapter discusses about
materials and resources that will be used as well as the main output of the project.

2.2

Proponent

This project is proposed by Addu City Council, the governing body responsible for the
planning and development of the proposed Hulhumeedhoo Tourism Zones. Addu City
Council is also mandated with developing and implementing necessary development plans
and monitoring and supervision of development projects in Addu City.

2.3

Project Location and Boundaries

Hulhumeedhoo is a large island located on the northeastern corner of Addu City (which
comprise of all the islands within Addu Atoll). Hulhumeedhoo is located at 0°35'25.34"S,
73°13'48.26"E. The total area of the island is approximately 290Ha. The island is divided into
2 administrative units namely Meedhoo (northwards) and Hulhudhoo (southwards). The
proposed project takes place in the northern end Meedhoo and the southern end of
Hulhudhoo.
The impact boundaries of the project are the proposed tourism zones of Hulhumeedhoo on the
north end and south end respectively. However, the proposed tourism project’s impacts would
be felt directly as well as indirectly on the entire Addu City including Gan International
Airport and other services and infrastructure within the atoll. Yet, the project components
covered in this EIA would limit their impacts largely on the proposed tourism zones only.

Proponent: Addu City Council
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Figure 2-1: Location map of Hulhumeedhoo (Google Earth)

Figure 2-2: Hulhudhoo and Meedhoo (Google Earth image, 24 Jul 2019)

Proponent: Addu City Council
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2.4

The Project

The proposed project involves landscaping including lighting to the proposed Tourism
Development Zones of Meedhoo and Hulhudhoo. The following scope has been identified.


Development of roads in the two tourism zones.



Landscaping with minimal vegetation clearance (preserving existing vegetation) and
selecting plants for landscaping depending on the usage of the location. Trees are
required to be planted conveniently on both sides of roads and pathways for enhanced
aesthetics. Free spaces with no specific use shall be vegetated so it is expected to
attract and satisfy tourists/visitors.



Lighting on the roads and pathways with LED or other energy-efficient fixtures



Parking areas for vehicles and bus/taxi stands shall be provided with sufficient lighting
so as to guarantee good visibility and functionality during hours of darkness.



Provide sufficient street furniture such as benches, planters, bicycle racks and litter
receptacles of low maintenance and blending with the natural environment.

The proposed Maafishi Integrated Tourism Zone located on the southern end of
Hulhumeedhoo has 5 plots allocated for hotels and 20 plots for guesthouses. Meedhoo
Integrated Tourism Zone on the northwest end of Meedhoo comprises of 3 plots for hotels
and Other plots will be allocated in both zones for tourism-related facilities, commercial
activities and support services.

2.5

Environmentally significant activities

The main activities of the proposed development that may have impacts on the environment,
and which form the scope of this EIA are:


Vegetation clearance for creation of roads, pathways and other areas



Dredging sand for landscaping needs and moving and placing sand in project areas

The following sub-sections looks at the details of these environmentally significant elements
of the proposed project.
2.5.1

Vegetation Clearance

Total vegetated area of the project zones is estimated to be 117,000m2 for Hulhudhoo and
Meedhoo. Coconut palms will be mainly removed by clearing the proposed roads and land
Proponent: Addu City Council
Consultant: Omni Solutions
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areas where proposed project components would be developed. Planned roads and
hotel/guesthouse plots in the areas that have already been planned by the City Council would
be cleared of coconut trees and other trees (mostly bushes).
Table 2-1: Areas from which coconut palms (and trees) are proposed to be removed
Wooded areas from which coconut palms and trees
will be removed
Area 01: Hulhudhoo Tourism Zone
Area 02: Meedhoo Tourism Zone (East)
Area 03: Meedhoo Tourism Zone (South)
Area 04: Meedhoo Tourims Zone (West)
Total
Total number of transplantable coconut palms

2.5.2

Est. area (m2)
48,000
25,000
6,000
38,000
117,000

No. of palms
(est.)
75
85
30
60
250
245

Landscaping

Landscaping will be mostly concentrated for the Tourism Zone of Meedhoo where most of
the area is reclaimed land. The following table provides an estimate of the no. of trees (palms)
that would be required for each island.
Table 2-2: Estimated amount of trees to be transplanted at site
Common name (local
name)
Coconut Palm (Ruh)
Sea hibiscus (Dhiggaa)
Scaevola (Magoo)

Type of tree (Scientific
name)
Cocos nucifera
Hibiscus tiliaceus
Scaevola tacada

Nos.
estimated
245
100
300

Parent location
Proposed Tourism Zones
Proposed Tourism Zones
Proposed Tourism Zones

A landscaping plan is currently being developed by the landscaping consultants. Landscaping
would be done in such a way that the island vegetation would generally represent a setting
typical to natural environment of Hulhumeedhoo. Exotic species would be used to the
minimum and local species mostly coconut palms, sea hibiscus and scaevola would be given
priority.
2.5.3

Area in which palms will be replanted

All coconut palms and other trees that would be transported from Hulhudhoo to Meedhoo and
from Meedhoo itself will be planted in the existing reclaimed areas of Meedhoo to
compensate for the lack of vegetation in the reclaimed areas. Almost 80% of the entire area of
the proposed tourism zone in Meedhoo is reclaimed land. These landscaped areas will have a
good mix of tropical trees that will integrate well with the landscape of the Hulhumeedhoo.
Proponent: Addu City Council
Consultant: Omni Solutions
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2.5.4

Work Methods

The following methodology has been drawn as the most practicable method based on
discussions with some experienced contractors who have been involved in such works in the
recent past.
2.5.4.1

Planning and Mobilisation

Site mobilisation will occur after proper planning and finalizing the sites in further
consultation with the City Council. These discussions will consider moving machinery as well
trees to be planted with minimal disturbance to the road uses and avoiding all public
nuisances. The access routes would be finalized in consultation with the Island Council. Land
for the machinery will also be arranged prior to mobilisation. Site mobilisation will involve
mobilising the excavator and crane lorry(ies) with the necessary workforce to site and
arranging appropriate land for the machinery and accommodation for the workforce.
2.5.4.2

Uprooting

The plants will be uprooted by digging at about 3 feet away from the trunk and about 6 feet
deep removing roots by chain saw. A purpose-built belt will be placed in the center of the
palm using which the palm will be gently put down using excavator, then remove remaining
bottom roots using chain saw. The leaves may be cut into half except those in the crown. The
uprooted palm will then be gently put on to crane lorry with the sand in the roots wrapped in
black bags and moved by road or on landing craft to planting site.
2.5.4.3

Delivery and replanting at site

Once delivered from parent site to planting site in the landing craft or by using existing roads,
the coconut palms will be gently taken off the landing craft, taken to site in lorries (preferably
crane lorries) and placed in dedicated holes which will be backfilled and watered. It is
important to ensure that the holes are ready by the time the trees are transported to site. It is
also important to keep the transplanted tree wet by spraying water on it including the tree
trunk during the first few days of transplantation. Thereafter, it would be necessary to ensure
that the transplanted palm is watered regularly and protected from shakes or other impacts for
about four months or until the roots begin to spread out again.

Proponent: Addu City Council
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2.5.4.4

Additional planting

The Regulation on the Felling, Uprooting and Transplantation of Mature Trees require that for
every tree felled, two new trees have to be planted. Therefore, it would be necessary to plant
about 500 additional trees in a nursery or the reclaimed area of Meedhoo within the proposed
Tourism Zone especially the proposed open green areas.
2.5.4.5

Holes and green waste management

Holes and green waste would be dealt with appropriately. Since the Regulation on Tree
Transplantation requires that the holes shall be backfilled with sand, it is proposed to dredge
approximately 1,000m3 of sand from the proposed borrow sites at both locations at the onset
of the project, keep them in the backshore for some time to drain excess salt and use for filling
holes created by the uprooting process. This would be done by using a sand pump or
excavator and truck. Truck would be used to move the sand to landscaping locations.
Green waste will be created in small quantities as part of the leaves may be cut off before
transplanting and some of the trees falling on to the roads that would be cleared would be cut
down. Therefore, it would be necessary to find a way to dispose them appropriately. One or
more of the following methods would be adopted, assuming that burying the green waste
would be acceptable.
-

Compacted and placed under trees in wooded areas

-

Mulched on site and the mulch is buried

-

Transported to Waste Management Site

2.5.5

Project duration

The project is expected to be completed in about twelve months from the date of approval of
this EIA report. Mobilisation will occur immediately upon EIA approval and site planning in
liaison with the City Council.

2.6

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 economic value of the area in which the coconut

Proponent: Addu City Council
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trees will be transplanted and the carbon offset that the plants will provide as a result of the
natural cooling of the transplanted, especially the guest houses and hotels where the airconditioning need will be greatly minimized. The improved aesthetics of the transplanted
areas is also an important consideration. These inputs and outputs are summarised in Table
2-3 and Table 2-4.
Table 2-3: Main inputs of the proposed project
Input resource(s)
Construction workers

Source/Type
Maldivians and expatriates

Water supply

Well water from the household wells and
bottled water for workforce
Island electricity
Crane lorry(ies), lorries, excavator(s),
barge, landing craft, chain saws and other
general construction tools
Mobile phones and internet facilities
Landing craft and speed boat
Food items available in the island
Light Diesel, Petrol, Lubricants
Imported pesticides

Electricity/Energy
Machinery
Telecommunications
Transport
Food and Beverage
Fuel
Insecticides, pesticides, etc.

How to obtain resources
Mainly the existing work force of the
contractor plus some locals.
Community household wells and bottled water
bought from island shops
Island electricity mains
Already available with the contractor and
hiring from local suppliers.
Available with contractor
Already available with contractor
Local purchase
Local suppliers
Import/local suppliers

Table 2-4: Matrix of major outputs
Products and Waste Materials

Anticipated Quantities

Additional trees planted

500+ trees

Green waste

Approx. 200m3 of green
waste

Hazardous waste

Approximately 10 litres of
waste diesel and oils
Only localised to the
island environment

Noise

Air pollution

2.7

Limited quantities of dust
in direct work areas

Method of Disposal/Remarks
About 500 (mostly coconuts) will be transplanted as per
the requirement of Regulation on the Felling, Uprooting
and Transplantation of Mature Trees
Green waste will be burned on site, mulched/compacted
and placed in holes or under forested areas as natural
fertilizer or transported to landfill site
Contained and stored at site for final disposal at Waste
Management Center
Insignificant noise pollution will only occur since the sites
are located at a distance from the residential areas. Noise
pollution will impact the fauna in the area possibly
affecting their behavior, nesting and feeding patterns
Mainly arising as a result of dust emission from machinery
movement. Only localised to project boundary.

Need and Justification

The proposed tourism development would have several direct and indirect socio-economic
benefits while enhancing the living environment and linkages with other developments in
Addu City. The construction stage will provide local consultants and contractors with several
opportunities as the project involves people of varied disciplines. The project will add to the
state revenue generated from tourism through land rent and goods and services tax. It would
subsequently help to improve public services and living standards, providing direct and
indirect employment and other income generating opportunities. Related economic sectors
including transport, fisheries, agriculture and handicrafts industry would grow.
Proponent: Addu City Council
Consultant: Omni Solutions
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The primary objective of the proposed components is improved landscape of the proposed
tourism zone of mainly Meedhoo (and to some extent Hulhudhoo). Palms easily adapt to
reclaimed areas with highly saline aquifers, therefore, they would be the perfect candidate for
transplantation. Coconut trees are not only a fascination but bestow might and tranquillity and
usually occur spontaneously in most of the islands of the Maldives. In fact, they are the first
(pioneer) species to grow on new islands and Maldives. Furthermore, coconut palms act as
wind breakers giving protection to structures in its lee. Also, they provide shade to buildings
as they stand high above roofs of single or multi-storey buildings. This keeps the building
cool, minimizing the cooling demand from air-conditioning. Air-conditioning account for
about 40% of the energy needs in tropical island tourist establishments. Therefore, natural
cooling is necessary to keep cooling costs down. Since energy for cooling comes from the
burning of diesel in diesel generators, natural cooling helps to minimize the amount of fuel
burnt, i.e, a reduction in carbon dioxide emissions, which is the main greenhouse gas
responsible for global warming and associated climate change.
The coconut trees are being removed primarily for the purpose of clearing roads and future
plots on which tourism facilities would be developed based on existing master plan. Usually,
when roads and house plots or even agricultural land is cleared of vegetation, the trees are cut
down or felled and disposed to landfill. Therefore, this project provides the opportunity to
salvage several coconut palms that would otherwise be felled and dumped (allowed to decay)
or burnt, thereby adding to the carbon emissions. Instead, in this project, these trees will be
replanted in their new home where they would sequester more carbon every year as long as
they live.

Proponent: Addu City Council
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Figure 2-3: Proposed development concept, Meedhoo Tourism Zone
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Figure 2-4: Proposed development concept, Hulhudhoo Tourism Zone
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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 the policy and regulatory aspects outlined here. This
section outlines and summarizes key policies, applicable laws and regulations and regulatory
bodies that the Proponent should comply with and be answerable in terms of implementing
the project.

3.1
3.1.1

Permits Required for the Project
EIA Decision Statement

The most important environmental permit to initiate the proposed project works would be a
decision regarding this EIA from the Environmental Protection Agency (EPA). The EIA
Decision Statement, as it is referred to, shall govern the manner in which the project
activities must be undertaken. This EIA report assists decision makers in understanding the
existing environment and potential impacts of the project. Therefore, the Decision Statement
may only be given to the Proponent after an independent review. Based on the outcome of the
review EPA may request for further information or approve it if further information is not
required.
3.1.2

Design and Other Approvals

As part of the preliminary approvals, development concept or master plan has been approved
by the Ministry of Tourism (see approvals in the Appendices). A dredging permit may be
required if EPA considers it necessary during the EIA approval stage. Furthermore, land
approvals would be provided by the Land and Survey Authority under the Ministry of
National Planning, Housing and Infrastructure.

3.2

Applicable Laws and Regulations

There are several laws and regulations relating to environment in the country. Only relevant
laws and regulations have been outlined in this section.

Proponent: Addu City Council
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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 Ministry of Environment and Energy.
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.
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
Proponent: Addu City Council
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Environment has developed regulations and guidelines concerning environmental protection
through the implementation of EIA procedures.
3.2.2

Maldives Tourism Act

The Articles of the Maldives Tourism Act (Law No. 2/99) provides for the determination of
zones and islands for the development of tourism in the Maldives: the leasing of islands for
development as tourist resorts, the leasing of land for development as tourist hotels and tourist
guesthouses, the leasing of places for development as marinas, the management of all such
facilities; and the operation of tourist vessels, diving centers and travel agencies, and the
regulation of persons providing such services., which are relevant, understood and adhered to
in the proposed project.
The leasing of islands and land for development as tourist resorts and tourist hotels, the
leasing of places for development as marinas, the management of tourist resorts, tourist
hotels, establishments such as tourist guest houses and marinas; and the operation of tourist
vessels, shall all be in accordance with this Act and regulations made under it.
Zones for the development of tourism in the Maldives, islands for development as tourist
resorts and places for development as marinas shall be determined by the President.
In addition to various requirements including operating license and services to be established
on a resort, there are also various environment-related concerns that have been given due
consideration including vegetation clearance, carrying capacity and dredging and reclamation
activities. It is stated that felling of coconut palms and trees on an island or land leased for
development as a tourist resort, dredging of the lagoon of such an island, reclamation of land,
or any other activity determined by the Ministry of Tourism as may be likely to cause a
permanent change to the [natural] environment of such places, may only be carried out after
obtaining written permission from that Ministry and in accordance with relevant regulations
made by it.
Carrying capacity standards are useful to ensure that ecological habitat destruction is
minimized and ensures sustainability in tourism development. Within the requirements of
carrying capacity standards for resorts are controls of cutting down mature trees or vegetation
clearance, restrictions on building height ensuring that buildings are not above the vegetated
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canopy and most importantly the limits on the maximum built up area, which was 20% of the
total land area. This limit on built-up area has been increased to 30% in 2013.
There are also other design controls such as restrictions on developing on reef flat areas and
use of coral and sand in construction. Coral and sand mining from the resorts and their house
reefs are strictly prohibited.
3.2.3

Environmental Impact Assessment Regulation

Between April 2015 to December 2018, there had been 2 EIA Regulations in force in the
Maldives – one implemented by the Ministry of Tourism for Tourism Projects and the other
implemented by the Environmental Protection Agency for all other projects. However, as
discussed above, with the 9th Amendment to the Tourism Act (Law No. 13/18), a fifth
Amendment to the EIA Regulations was gazette on 27 December 2018 with the inclusion of
tourist resorts and hotels within clause 13 of the EIA Regulations.
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 E of the EIA
Regulations defines the projects that would be subject to Environmental Impact Assessment.
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. The structure of the EIA report and EMP report as well
as monitoring report are also given in the Regulation.
3.2.4

Regulation on Protected Areas

The regulation on Protected Areas was published on 5th August 2018 (Regulation number:
2018/R-78). The main objective of this regulation is to set requirements for declaration and
management of protected areas. The Ministry of Environment is responsible for drawing up
the necessary regulations and guidelines for biodiversity protection and conservation. As
such, for identifying protected areas and biosphere reserves in the Maldives too. Under its
mandate, the Ministry has declared 61 protected areas in the Maldives.
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3.2.5

Regulation on Migratory Birds

The Regulation on Migratory Birds (Regulation No. 2014/R-169) was gazetted on 21 August
2014. Birds which migrate to the Maldives in different monsoons form an integral part of the
avian fauna of the Maldives. The objective of this regulation is to protect migratory bird
species by deterring any activities that may harm their population. As per this regulation, all
birds in the Maldives except the following are considered as migratory birds.


Maldivian water hen (Dhivehi kanbili)



Maldivian pond heron (Huvadhoo raabondhi)



Maldivian little heron (Dhivehi Raabondhi)



Central Maldivian little heron (Medhu-raajetherey raabondhi)



Asian koel (Dhivehi koveli)



Crow (Kaalhu)

It is illegal to carry out any of the following activities with respect to migratory birds.


Rearing in captivity,



Trade of birds or their eggs,



Poaching birds or their eggs,



Eating bird meat or their eggs, and



Harming birds or their nests.

If any of the above activities is to be carried out for research in the Maldives, written approval
shall be sought from the Environmental Protection Agency.
3.2.6

Regulation on Uprooting, Cutting and Transportation
of Palms and Trees

This regulation is of relevance to the proposed landscaping (including tree transplanting)
component of the project. Therefore, this has been discussed in the previous EIA. However,
since this EIA covers the details of landscaping or vegetation requirements under the project
this regulation is reviewed here.
This Regulation was implemented on 1 February 2006 by the then Ministry of Environment,
Energy and Water and later amended in January 2014. The primary purpose of the Regulation
is to control and regulate large-scale uprooting, removal, cutting and transportation of palms
and trees from one island to another. According to the regulation, certain types of trees and
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plants that have unique attributes are prohibited to be removed from its natural environment.
Also, uprooting and removal of 10 or more trees and palms are subject to Environmental
Impact Assessment (EIA), which is required to be submitted to the Environmental Protection
Agency and written approval is required prior to implementation of the project. Trees within
15m of the vegetation line, or 15m buffer zone of any mangrove or wetland area and protected
trees as well as trees in Protected Areas. Furthermore, 6 trees or palms as replacement for
trees cut down or uprooted is a requirement in the 2014 amendment. Also, as per the
Guidelines on uprooting, cutting and transplanting of palms and trees (issued June 2017),
uprooting and removal of 200 or more trees and palms are subject to environmental impact
assessment (EIA), which is required to be submitted to the Environmental Protection Agency
and written approval is required prior to implementation of the project.
This regulation would be respected in implementing the proposed project. The proposed
project would require quite a number of plants to be transplanted from parent location to the
project site for the purpose of landscaping since the islands are reclaimed barren land. Most of
the mature trees transplanted to site would be coconut palms.
3.2.7

Dredging and Reclamation Regulations

The Dredging and Reclamation Regulations was gazetted on 2 April 2013 as Regulation No.
2013/R-15. 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. For this project, this
would be done as part of the EIA process.
Clause 7 provides the conditions for dredging, clause 8 for reclamation and clause 9 for beach
nourishment or beach enhancement. Clause 9 is of specific relevance to 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
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3. 50m from the vegetation line
4. Protected Area or Environmentally Sensitive Areas (ESA) identified under Law No.
4/93 (Environmental Protection and Preservation Act of the Maldives).
Clause 13(d) restricts to borrow material or dredge or reclaim within 200m of a Protected
Area or ESA identified in 4 of Clause 13(c). Clause 13(e) states that those areas or islands
where the reef extent (distance from shore to reef edge) is less than 300m, dredging and
reclamation may be done in consultation with the EPA. Clause 13(f) gives the EPA the
authority to restrict borrowing sand from those locations from which dredging or borrowing
sand has been approved earlier, if the EPA finds that the area is environmentally significant or
worthy of protection or preservation. Clause 14 identifies the options for disposal of dredge
material which include land reclamation, construction, levelling of land, shore protection and
other activities approved under the EIA process or EIA Regulations. Clause 14 also states that
land levelling shall be done with minimal disturbance to wetland areas. Clauses 15 and 16
provide the details of area (size) that can be dredged and reclaimed respectively. Clause 17
requires that a scaled as-built drawing indicating the new shape and size of the island upon
completion of reclamation shall be submitted to the EPA. Clause 18 gives the EPA the right
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.
For this project, the dredging and reclamation approval will be given by the Environmental
Protection Agency. A separate application is required to be submitted with the EIA report for
the dredging and reclamation approvals. A copy of the dredging approval form is annexed.
3.2.8

Regulation on Fuel Storage, Handling and Usage

The Regulation on Fuel Storage, Handling and Usage (2015/R-160) came into effect recently
on 12 August 2015. The following clauses of the regulation may be of relevance to the
proposed project.
Clause 4 deals with installation, registration and inspection of fuel storage facilities. The
following sub-clauses in this clause are of relevance.
a. Fuel storage facilities shall be established according to the Regulations and shall have
appropriate fire safety and protection systems.
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b. All fuel storage facilities shall be registered with the Ministry of Defense and National
Security as per the Regulations
c. The Ministry reserves the right to inspect the facilities prior to registration and every
six months thereafter in the presence of the Developer or Developer’s designate. In
case of rectification
Clause 6 considers the requirements of petrol storage facilities. This may not be of relevance
to the proposed project.
Clause 11 states the design requirements for fuel/petrol storage tanks/containers. The
maximum capacity allowed for underground tanks is given as 40,000litres. The
containers/tanks should be separate from other buildings such as convenience stores.
Requirements for overhead tanks are also provided.
Clause 12 discusses about the requirements for petrol dispensers and filling points and Clause
13 prohibits keeping wet cells, acids and pressurized containers in petrol sheds or petrol
storage areas.
Clause 14 to Clause 17 states the requirements for the installation of diesel and kerosene
storage and handling facilities. These are like those for petrol sheds and handling facilities.
Clause 18 discusses the requirements for fuel delivery line. Fuel delivery lines are required to
be kept underground and the pipes are required to conform to BS EN10025 and BS EN10296
or similar international standards. The delivery line is required to be buried at safe depth from
ground within a trench that can contain the entire volume of the pipeline in case of breakage.
Clause 19 provides definitions and clause 20 penalties. The penalties vary from fines of
MVR5000 to MVR25000 and withdrawal or cancellation of permits depending on the
severity of the offense.
3.2.9

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
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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 proposed project boundaries, i.e. outside the
jurisdiction of the Ministry of Tourism.
3.2.10

Waste management regulation

The Waste Management Regulation (Regulation No. 2013/R-58) came into effect in August
2013. The objective of Waste Management Regulation is to implement the National Waste
Management Policy; through which it aims to protect the environment by minimizing the
impact of waste on the environment, including the impact of waste on human health,
establishing an integrated framework for minimizing and managing waste in a sustainable
manner and establishing uniform measures to reduce the amount of waste generated. The
regulation also ensures waste is reused, recycled and recovered in an environmentally sound
manner before being safely treated and disposed. The regulation covers the management of
general, hazardous and special waste. Wastes arising from paints and chemical solvents are
considered as special waste.
Clause 7 of the regulation requires the preparation of Waste Management Plans for specific
sectors or areas. Clause 7(c) requires that City and Island Councils prepare their own Waste
Management Plans for EPA approval. Clause 8 is for hazardous waste management and
clause 9 for special waste management. The types of hazardous waste considered under clause
8 are given in Appendix J of the Regulation.
Clause 10 is about extended producer responsibility and Clause 11 requires that waste shall be
disposed in approved locations only. Clause 11(b) states the areas where waste should not be
disposed at all including roads, parks, beaches, lagoon, reef, and so on. Clause 11 (c) (d)
states the situations that exempt the enforcement of the regulation including situations where
human life is at risk and natural disasters or national security threats. Clause 11(e) states that
waste management at household level would not require any permits under the regulation.
Clause 12 states the provisions for managing waste in public places; that appropriate bins be
placed in appropriate locations with appropriate labels distinguishing different kinds of waste
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and that those bins shall be emptied periodically in an appropriate manner to avoid nuisances
of any sort.
Clause 13 is for waste management on sea-going vessels. Clause 14 is for waste management
at harbors or ports. Clause 15 is for recycling and recovery of waste.
Clause 16 to 23 deals with waste management permits including the standards to be adhered
by licensed parties, renewing licenses, types of licenses, renewal and change of licensee,
cancellation of licenses, fees and charges. Clause 24 requires that EPA maintains an inventory
of the licensed parties and the details required in the inventory.
Clause 25 to 28 lists the provisions for waste transport. Clause 29 talks about the
responsibilities of the licensed parties. Clause 30 requires that administrative records
including fines shall be maintained by the EPA. Clause 31 gives the EPA the authority to
check/monitor the activities of the licensed parties. Clause 32 and 33 are also about data
collection and reporting.
Clause 34 discusses the actions to be taken in case of non-compliance. Clause 35 sets the
conditions for cancellation of license. Appendix M of the regulation states the different fines
that will be levied upon non-compliance.
This regulation was effective from 6 January 2014 and EPA would be responsible for the
implementation this regulation.
3.2.11

Ozone Layer Protection Act

The Ozone Layer Protection Act (41/2015) provides the necessary controls for the
management and use of for ozone-depleting substances (ODS) in the Maldives.
3.2.12

Regulation on Ozone Depleting Substances

The Regulation on Ozone Depleting Substances (2017/R-9) was gazetted on 22 January 2017
in purview of the Ozone Layer Protection Act (41/2015) to define the ozone depleting
substance, that are banned and those that are restricted and import and licensing procedures
for those substance. It provides details of how banned ODSs will be disposed off and fines
and legal action for illegal import and use of those substances.
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3.2.13

Regulation on the Construction Safety Standards

The Regulation on the Construction Safety Standards is a recent regulation which is relevant
to this project. The regulation specifies that for contractual works above MVR1,500,000 a
health and safety plan shall be made which includes safety of the workers as well as the
general public. It also required that all workers/employees be trained and appropriate
measures enforced by the contractor.

3.3

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.
3.3.1

Fourth Tourism Master Plan

Tourism master plans are for four years, the most recent one being the Fourth Tourism Master
Plan (4TMP). The plan is currently in the draft stage. The emphasis of the 4TMP is on six
themes.
• Maintaining Maldives position in the world
• Managing environment and conservation issues
• Engaging more Maldivians in tourism careers
• Promoting sensible ways for communities to participate in tourism
• Promoting investment towards sustainable growth and high product quality
• Efficient in marketing and destination management.
The Fourth Tourism Master Plan focuses mainly on increasing the number of tourists who
visit Maldives with a good transport system being the main solution to achieving this.
Unfortunately, it talks little about the guest house or city hotel tourism, but which seems to be
booming in the Maldives. The islands around Malé, like Maafushi, are extremely popular
among the tourists looking for a moderately cheap holiday package. Despite the apparent lack
of strategic direction for lower to middle end market, many small case investors are
capitalizing on the changes in policy, which is gaining ground. In some ways, small-scale
tourist hotel operations are seen to facilitate more Maldivians taking tourism as their career.
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3.3.2

Strategic Action Plan 2019 to 2023

The Strategic Action Plan (SAP) outlines the developmental targets and priorities of the
Government. It is the five year action plan of the Government of Maldives guiding the overall
development of the country. The SAP covers five core sectors and 33 subsectors. The five
core themes covering the 5 core sectors are (1) blue economy, (2) caring state, (3) dignified
families, (4) Jazeera dhiriulhun and (5) good governance. Of these Blue Economy is of
primary relevance to the proposed project related sector(s). Under this theme or sector, the
following goals/targets set for 2023 are of relevance:


Tourist arrivals Tourist arrivals from markets such as Russia, India, Middle East,
China and other new markets to increase by 20% compared to pre-2019 levels



35,000 new tourist beds by 2023



30,000 to benefit from Tourism Training Fund



By 2023, partnership agreements exist with at least 5 organisers of global sporting
events and 5 environmental organisations



By 2023, at least 5 events of the following are held - international conference,
international entertainment event and international sea sport festival



By 2023, at least 3 marina and 1 cruise ship terminal are operational



Occupational health and safety standards are systematically monitored in tourism and
other sectors

3.3.3

National Biodiversity Strategy and Action Plan

The National Biodiversity Strategy and Action Plan (NBSAP) 2016-2025 constitutes of three
guiding principles, as follows:
1. The people of this generation and the generations to come reserve the right to access
and share benefits of rich biodiversity and ecosystem services
2. Responsibility of conserving and sustainably using biodiversity lies with everyone and
shall be taken as a shared responsibility
3. Biodiversity shall be mainstreamed into all sectors and in a manner whereby
monitoring progress and accountability is ensured.
These principles were developed taking into account the three goals of the Convention on
Biological Diversity (CBD). The principles were built with the understanding that it is the

Proponent: Addu City Council
Consultant: Omni Solutions

P a g e | 25

EIA for the Proposed Landscaping Works in Tourism Zones of Hulhumeedhoo, Addu City

combined effort of everyone that will achieve the goals of biodiversity. Additionally,
monitoring progress and ensuring accountability will be key factors that will ensure
sustainability in achieving the targets of NBSAP.
In implementing the proposed project activities due to care has to be given to ensure that the
national biodiversity strategies are adhered to.
3.3.4

National Environmental Health Action Plan

National Environmental Health Action Plan (NEHAP) has been formulated based on National
Environmental Action Plan and National Health Masterplan. It has been in the making since
1998. The following are the guiding principles proposed under NEHAP (2015-2020):
4. 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.
5. 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.
6. Subsidiarity: 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.
7. Inter-sectoral cooperation and coordination. Environmental health concerns, just as all
development work, is a confluence of the effort of many sectors. Even though the
bureaucratic model still applies at the planning level, only an inter-sectoral approach
can make progress and success possible at the implementation stage.
8. Informed decision making: Research needs to be invoked and the information from it
effectively used to make decisions relevant and acceptable to the recipient population.
9. Precautionary principle: In the case of environment there is enough evidence that
action needs to be taken. Even though there might still be uncertainty on several
aspects of its outcome, it is necessary to err on the needs to the environment, for
without its health, the dangers of the disaster can be irrevocable.
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10. Environmental protection complements development: The environment provides the
resources for development; thus, it becomes the necessary that they complement.

3.4
3.4.1

Regulatory Bodies
Ministry of Tourism

For the proposed Tourism Project in Hulhumeedhoo, the Ministry of Tourism is the key
government agency dealing with all matters relating to the project except for EIA and land
registration. The proposed concept has been approved by the Ministry of Tourism. However,
the proposed landscaping components would be dealt with by the Addu City Council in
coordination with the Ministry of Environment and Energy and the Ministry of Tourism.
3.4.2

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.
3.4.3

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.
This EIA report shall be submitted to the Environmental Protection Agency. The Terms of
Reference for this EIA was also approved by the Environmental Protection Agency.
Environmental monitoring report shall also be submitted to the EPA.
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3.5
3.5.1

International and Regional Context
Environment Sector

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


The Paris Agreement (2016)



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



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



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



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



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



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



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



Convention on Biological Diversity (1992)



United Nations Framework Convention on Climate Change (1992)



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



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



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



Washington Declaration on Protection of the Marine Environment from Land-Based
Activities



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



Cartagena Protocol on Biosafety (Maldives acceded on 2 September 2002)
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United Nation Convention to Combat Desertification (2002)

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


SAARC Environment Action Plan adopted in 1997 in Male’



SAARC Study on Greenhouse Effect and its Impact on the Region



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



SAARC Study on Causes and Consequences of Natural Disasters, and



South Asian Seas Program initiated by SACEP
 Male’ Declaration on Control and Prevention of Air Pollution and its likely
Transboundary Effects for South Asia (1998)
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4

Existing Environment

4.1

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 3 times since 2015. Additional data is
also collected for the purpose of this EIA report. Field data including location maps and
photographic site records from the previous reports are included in the Appendices.
The following components of the existing environment were assessed;


Existing landuse at Hulhumeedhoo (proposed sites)



Terrestrial flora and fauna



Groundwater quality



Lagoon areas and marine water quality



Landscape integrity



Socio-economic aspects

4.2

Methodologies

Conditions of the existing environment of the study area were analysed by using appropriate
scientific methods. The environmental components of the study area are mostly land areas,
therefore, focus was on groundwater quality, noise and terrestrial flora and fauna. The marine
environment was not covered in detail. However, ecological surveys were carried out of the
two borrow areas identified from where small volumes of sand would be borrowed for the
purpose of filling the holes and levelling roads, where necessary.
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 have been marked using handheld GPS. Figure 4-7 shows
the data collection and sampling locations.
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4.2.2

Water Quality

One of the environmental components that would be affected by implementing the project
would be marine water quality. However, due to the small magnitude of this impact and given
that it will be covered in detail in the EIA for the overall development of the tourism zones,
marine water quality was not carried out. It is also not in the approved TOR. Groundwater
quality was included in the TOR and was assessed as per TOR using in-situ measurements as
well as bringing samples to the lab.
4.2.3

Bathymetry

Bathymetry was not done as it was considered out of the scope of this EIA.
4.2.4

Marine Ecology

Marine environmental surveys were conducted to collect data on marine environmental
components that will be impacted due to the development. The key objectives 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 one of the proposed work activities as well as operation of the main project.

4.3

Overview of Project Site

The projects take place on the northwest corner of Meedhoo and the south end of Hulhudhoo
away from existing residential areas and easily accessible from existing harbours and other
possible access options. The inhabited areas of Hulhumeedhoo are between the two locations.
On the south of Hulhudhoo is Herethere resort which has been separated by a dredged channel
and a bridge. The southwest end of Meedhoo is close to the harbour and is separated from the
Ismehelehera resort on the northwest of Meedhoo by a recently dredged channel.
As can be seen in Figure 4-1, the proposed Tourism Zone in Meedhoo is just north of the
existing harbour with a large proportion of the area being reclaimed land. Therefore, this area
would have to be landscaped to the largest extent under the project.
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The Tourism Zone in Hulhudhoo (see Figure 4-2) has sufficient vegetation and most of the
areas from which vegetation clearance is to be done has bush vegetation and a few mature
trees including coconut palms. The area also has a large brackishwater pond (wetland area)
with few mangrove species. This area has been preserved with no development proposed. The
small wetland area within the tourism zone (western half) is not of significance, yet,
development has neither been proposed there.

Figure 4-1: Proposed tourism area on the northwest end of Meedhoo

Figure 4-2: Proposed tourism area on the south end of Hulhudhoo
Proponent: Addu City Council
Consultant: Omni Solutions

P a g e | 32

EIA for the Proposed Landscaping Works in Tourism Zones of Hulhumeedhoo, Addu City

4.4
4.4.1

Climate
General meteorological conditions

The Maldives, in general, has a warm and humid tropical climate with average temperatures
ranging between 25C to 30C (MHAHE, 2001) and relative humidity ranging from 73
percent to 85 percent. The country receives an annual average rainfall of 1,948.4mm. Table
4-1 provides a summary of key meteorological findings recorded for Maldives.
Table 4-1: Key meteorological information
Parameter
Average Rainfall
Maximum Rainfall
Average air temperature
Extreme Air Temperature
Average wind speed
Maximum wind speed
Average air pressure

Data
9.1mm/day in May, November
1.1mm/day in February
1900mm annual average
184.5 mm/day in October 1994
30.0 0C in November 1973
31.7 0C in April
34.1 0C in April 1973
17.2 0C in April 1978
3.7 m/s in March
5.7 m/s in January, June
W 31.9 m/s in November 1978
1012 mb in December
1010 mb in April

Monsoons of Indian Ocean govern the climatology of the Maldives. Monsoon wind reversal
plays a significant role in weather patterns. Two monsoon seasons are observed: the Northeast
(Iruvai) and the Southwest (Hulhangu) monsoon. Monsoons can be best characterized by
wind and rainfall patterns. These are discussed in more detail in the following subsections.
The southwest monsoon is the rainy season which lasts from May to September and the
northeast monsoon is the dry season that occurs from December to February. The transition
period of southwest monsoon occurs between March and April while that of northeast
monsoon occurs from October to November. However, according to Elliot et al, 2003 due to
proximity to the equator, the monsoon seasons in Maldives are not as well defined as they are
in Sri Lanka. The monsoons in Maldives are best defined in the northern part of the country
where a distinct monsoon seasons including the strong southwest monsoon from June through
September and a noticeable northeast monsoon from December through February occurs.
The climate of the Maldives varies slightly from South to North of the country. As pointed
out by Elliot et al, 2003 the monsoon in north region is more pronounced and distinct. In
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Maldives, meteorological data are not recorded in all islands across Maldives. It has been
recorded regional airports. General meteorological conditions prevailing in the region based
on meteorological data from Gan Airport has been used to understand climatic factors
affecting the project site. Table below shows summary of four seasons in Maldives.
Table 4-2: Summary of Seasons in the Maldives
Season
North East-Monsoon (Iruvai moosun)
Transition Period - 1 (Hulhangu Halha)

South West-Monsoon (Hulhangu moosun)

Transition Period - 2 (Iruvai Halha)

4.4.2

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

Temperature

Addu City is located on the equator, therefore has a warm and humid climate. Temperature at
Addu City varies varies slightly between 25 and 32oC throughout the year with the highest in
April of the Northeast monsoon (January to June) and lowest during the Southwest monsoon
(July to December). The maximum average temperature recorded in April is 31.6 °C during
1985 to 2018.
4.4.3

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.
The lowest recorded average monthly rainfall at Gan Airport is 64.3mm during February and
the highest of 245.5mm during October. In 2018, Gan Airport recorded a 2,383.5mm rainfall.
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4.4.4

Wind

Wind was uniform in speed and direction over the past twenty-plus monsoon seasons in the
Maldives. 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. During the peak months of the SW monsoon, southern regions have a weak wind
blowing from the south and south-eastern sectors.
Monthly wind speed in Gan is highest during May, with a mean wind speed of 8.3 knots and
lowest during February, with a mean wind speed of 3.9 knots. The mean wind speed recorded
at Gan Airport in 2018 was 5.9 knots and the maximum wind speed was 18.3 knots.
4.4.5

Waves

Wave energy also plays a key role in the movement and settlement of sediments and
suspended solids and is also a crucial factor controlling coral growth and reef development.
Studies by Lanka Hydraulics (1988a & 1998b) on Malé reef indicated that two major types of
waves in Maldives coasts: wave generated by local monsoon wind and swells generated by
distance storms. The local monsoon predominantly generates wind waves which are typically
strongest during May-July in the south-west monsoon period. During this season, swells
generated north of the equator with heights of 2-3 m with periods of 18-20 seconds have been
reported in the region. Local wave periods are generally in the range 2-4 seconds and are
easily distinguished from the swell waves.
Distant cyclones and low pressure systems originating from the intense South Indian Ocean
storms are reported to generate long distance swells that occasionally cause flooding in
Maldives (Goda, 1988). The swell waves that reached Malé and Hulhule in 1987, thought to
have originated from a low-pressure system of west coast of Australia, had significant wave
heights in the order of 3 metres.
4.4.6

Tides

The Maldives experiences mixed semi-diurnal/diurnal type of tides which on two extreme
ends of the country (North to South) found varying tidal range. The tide at Hanimaadhoo,
HDh. Atoll is about 20cm lower than that recorded in Gan, Addu City (MHAHE 2001). Tides
affect wave conditions, wave-generated and other reef-top currents. Tide levels are believed
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to be significant in controlling amount of wave energy reaching an island. In the Maldives,
where the tidal range is small (1m), tides may still have significantly important influence on
the formation, development, and sediment movement process around the islands. Tides would
play an important role in lagoon flushing, water circulation within the reef and water
residence time within enclosed areas.

Figure 4-3: Astronomical tidal variation in the Maldives

4.5

Natural hazards and vulnerability

The natural vulnerability of the islands and atolls of the country to potential hazards have
been modelled to understand the risk factors of the country in the report entitled Disaster Risk
Profile for Maldives by UNDP in 2006. 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.
Maldives faces tsunami threat largely from the east and relatively low threat from the north
and south. So, islands along the eastern fringe are more prone to tsunami hazard than those
along the northern and southern fringes. Islands along the western fringe experience a
relatively low tsunami hazard. The eastern fringe also is susceptible to greater risk of storm
surges than the western side with the northern part of the eastern side facing the greatest risk
of storm surges.
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
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and the Arabian Sea. Figure below 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).

Figure 4-4: 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.

4.6

Physical parameters

4.6.1

Noise

Noise levels at the proposed locations and nearby residential areas were measured and the
recorded sound pressure levels are given in the table below.
Table 4-3: Noise levels measured in dB(A) at selected locations
Location
Meedhoo
(302334.4E, 9935585.0N)
Hulhudhoo
(302461.8E, 9933102.8N)

4.6.2

Time
Day
Night
Day
Night

Noise level
dB(A)
54
48
50
44

Groundwater quality

Groundwater quality has been measured from respective locations. The water quality results
indicate that the groundwater is slightly brackish in both locations.
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Table 4-4: Water quality results
Units
Location
Temperature
pH
E. Conductivity
Salinity
Total hydrocarbons

4.7

o

Site 1
H-GW1
29.5
8.1
930
0.67
N/A

C

uS/cm
ppt
mg/l

Site 2
H-GW2
29.4
8.1
574
0.29
N/A

Site 3
M-GW1
28.7
8.2
720
0.44
N/A

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.
4.7.1

Flora of Meedhoo site

At Meedhoo site, the site is mostly reclaimed land except for proposed hotel plot marked B1
and guesthouse plots C4-C7 as well as support facilities plot, SP1. The results of the
vegetation transect at this location is given below.
Table 4-5: Results of vegetation transects in Meedhoo
Dhivehi name

Common name

Scientific name

T1

Ruh (bodu)

Coconut palm (mature)

Cocos nucifera

15

Ruh (kudhi)

Coconut palm (juvenile)

Cocos nucifera

20

Dhiggaa

Sea hibiscus

Hibiscus tiliaceus

2

Magoo

Sea lettuce tree

Scaevola taccada

3

Midhili

Indian almond

Terminalia catappa

1
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4.7.2

Flora of Hulhudhoo site

At Hulhudhoo site, most of the designated plots and roads have natural vegetation with some
cleared patches. The results of the vegetation transects at this location are given below.
Table 4-6: Results of vegetation transects in project areas Hulhudhoo
Dhivehi name

Common name

Scientific name

T1

T2

T3

T4

Ruh

Coconut palm

Cocos nucifera

10

8

8

6

Dhiggaa

Sea hibiscus

Hibiscus tiliaceus

4

3

4

2

Magoo

Sea lettuce tree

Scaevola taccada

10

3

6

5

6

6

Boakashikeyo

4.7.3

Wild screw pine

Pandanus leucanthus

Terrestrial and avian fauna

The terrestrial environment of the proposed areas in Hulhumeedhoo are mostly devoid of
terrestrial fauna. In Meedhoo, land has recently been reclaimed and no vegetation. In the
vegetated area, there are no terrestrial fauna of significance. Some white terns (dhon dheeni)
was observed moving above the project sites. Shore crabs can be seen to inhabit the shores
along with a few shore birds (migratory). Whimbrels (bulhi thunbi), common sandpiper
(fidhana), Maldivian little heron (Dhivehi raabondhi) and grey herons (maakanaa) have been
observed during the site visits. Mangrove crabs were observed in the mangrove area but
Maldivian water hen (Dhivehi kanbili) was not heard or observed.
4.7.4

Protected Areas and sensitive sites

As per the requirements of the TOR, Marine Protected Areas (MPAs) and ecologically
important or sensitive sites such as breeding or nursery grounds for protected or endangered
species have been considered. The wetland area with brackish water pond (Maafishi Kilhi)
has been recently declared as a Biosphere Reserve.
Other than that, Maakanaa Heragandu, a small islet on the northeast of the proposed Tourism
Zone of Meedhoo, is designated as an ESA by EPA (as a roosting area for birds). Meedhoo
North Reef area is also considered as ESA due to hard corals and turtles in the area.
4.7.5

Marine surveys

Marine surveys were carried out the proposed borrow areas at Meedhoo and Hulhudhoo
tourism zones respectively. The results of the surveys, given below, indicate that these lagoon
areas are comprised mainly of seagrass and sand and rubble. Seagrass removal from these
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areas have been planned as part of the proposed tourism project. However, only very small
areas on both borrow locations would be used for borrowing sand for landscaping purposes.

Figure 4-5: Benthic cover at borrow area in front of Meedhoo Tourism Zone

Figure 4-6: Benthic cover at borrow area in front of Hulhdhoo Tourism Zone

4.8

Socio-economic environment

Addu City comprises of the stretch of inhabited islands from Feydhoo to Hithadhoo on the
western periphery and Hulhumeedhoo (Hulhudhoo and Meedhoo) on the eastern rim of Addu
Atoll, which is the southernmost atoll of the Maldives. Proposed project sites (tourism zones)
in Hulhudhoo and Meedhoo are slightly away from the inhabited areas of Hulhudhoo and
Meedhoo.
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According to Census 2014, total population of Addu City is 21,275. The population in the
wards vary from 11,129 (52% of the total) in Hithadhoo to the least populated total of 1,228
(6%) in Maradhoo-Feydhoo. The populations of Hulhudhoo and Meedhoo are 1,242 and 1871
respectively. Hulhudhoo has 306 households and Meedhoo has 397 households.
The total employed population of Hulhumeedhoo is 1259, of which about 65% are males.
Most of the people work in the tourism industry (hotels, resorts, gueshouses and restaurants)
while least percentage of the working population is involved in the entertainment and other
small-scale industries. Construction industry is also on the rise with several development
activities in the Atoll.
Hulhumeedhoo has a diesel-powered powerhouse operated by FENAKA with a total capacity
of 1.5MW. However, the daily peak load is about 700kW, making provisions for future
developments such as the proposed tourism activities. A photo-voltaic system with a total
output of 15kW has also been installed on individual homes.
Like most of the inhabited islands of the Maldives, groundwater is the primary source of
water in Hulhumeedhoo supplemented by rainwater, desalinated water and bottled water. A
500ton RO plant with a storage capacity of 250tons provides desalinated water to over 600
households. A comprehensive sewerage system was established in the island in 2018. The
island has a waste management centre operated by WAMCO. Waste is collected twice a week
for a fee of MVR100 per month from all households.
A ferry system operated by Maldives Ports Limited in Addu City provides dhoni and
speedboat ferries between Hulhumeedhoo and Feydhoo twice a day. There are no registered
taxis but several private cars (over 200 registered cars) provide transport between Meedhoo
and Hulhudhoo. There are also over 300 registered motor bikes in Hulhumeedhoo.
Hulhumeedhoo has a Health Center providing OPD services offered by two general
physicians supported by trained nurses. The Health Center also provide basic diagnostic
services including blood tests, ECG and X-ray. Two pharmacies in the two wards cater for
basic prescription as well as non-prescription drugs.
There are no sites with historical or cultural interest or sacred places within the proposed
project sites. The closest site is Koagannu, which is the oldest cemetery in Maldives, is on
Bahaaudheen Magu in Meedhoo.
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Figure 4-7: Survey map of Meedhoo Tourism Zone
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Figure 4-8: Survey map of Hulhudhoo Tourism Zone
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5

Stakeholder Consultations

The key stakeholders of the project include the Proponent and the Government of Maldives
represented by the Ministry of Tourism and the Ministry of Environment (the Environmental
Protection Agency). Other stakeholders include the Contractors, Project Engineers and
Consultants. Other stakeholders identified in the approved TOR are as follows;
1. Addu City Council (Hulhudhoo/Meedhoo Council)
2. General Public of the 2 Islands (at least 20% of the households need to be captured through
random sampling and bias towards age and gender needs to be avoided)
3. Ministry of Environment (Environment Department, Biodiversity Unit, Addu Nature Park)
4. Environmental Protection Agency (Environmental Research and Conservation Unit)
5. Utility service providers
6. Maldives Land and Survey Authority
7. Ministry of Tourism

8. National Disaster Management Authority
Table 5-1: List of people consulted

Abdulla Sodiq

Mayor/Addu City Council

Date
consulted
9/9/2020

Mohamed yasrif

Deputy mayor/Addu City Council

9/9/2020

Name

Designation/Office

Contact

Jamsheedha Mohamed

Council member/City Council

9/9/2020

Ahmed Hiyaz

Council member/City Council

9/9/2020

Ali fahumee

Council member/City Council

9/9/2020

Faisal

Council member/City Council

9/9/2020

Mariyam Azleema

Project Manager/City Council

9/9/2020

Shizleena Aslam

Permanent Secretary//City Council

9/9/2020

Ibrahim Fikree

Assistant Director/Min. of Tourism

31/1/2021

Fathimath Shanna

Director, Land/MLSA

31/1/2021

Siraj

Siraj Fenaka

9896969

31/1/2021

Farhath

Asst. Director/EPA

9998750

31/1/2021

Others (in Appendix)

Members of public

Proponent: Addu City Council
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5.1

Consultations with government agencies

The Scoping Meeting was attended by EPA, Ministry of Environment and Energy, Secretariat
of the Addu City Council, Noorahdheen Investment (Contractor) and Omni Solutions
(Consultant). Representatives from the Ministry of tourism were unable to attend the meeting.
During the meeting it was discussed that the work on the tourism zone landscaping was to be
done with no damage to the area protected by the Biosphere reserve. It was also discussed that
the historical site present in Meedhoo was located far from tourism zone and would have no
impact from to it. It was also highlighted that the two lakes adjacent to the protected zone
were to be kept clean at all times.
5.1.1

Addu City Council

A meeting was held with Addu City Council on 9/9/2020. The purpose of the meeting was to
discuss about the project and the potential issues related to the project including proposed
areas. The following were noted. wishes to see that the area is developed with minimal
influence on the environmental attributes of the project areas and are keen to ensure that their
criteria are met by the Contractor.


The City Council identified that the purpose of the project was to increase tourism in
the atoll to provide job opportunities of varied disciplines in tourism and related
sectors and to diversify the economy



It was noted that the landscaping contractor was from Addu City, and more
specifically Hulhumeedhoo.



Council said that the areas are carefully chosen and considered as the best suited
locations for tourism development.



Consultants inquired if another option or location has been decided for the borrow
areas if the current site posed any environmental or other concerns. Council said no
other location available as Hulhumeedhoo had multiple harbours occupying it.

5.1.2

Ministry of Tourism

Ministry of Tourism has approved the concept that was finalized in consultation with the key
stakeholders. The following comments were emailed.
Landscaping of Tourism Zones in Hulhumeedhoo, Addu City
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Address all the requirements highlighted in the approved TOR.



To minimize environmental damage, special care and protection measures need be to
undertake during vegetation clearance.



Proper waste management mechanism should be in place during the project
implementation stage.



Should fulfill all regulatory requirements prior to the commencement of the project
activities.


5.1.3

Illegal and undocumented labour shall not be used to carry out the physical works.
Maldives Land and Survey Authority

There were no specific comments regarding the project, however, the following comments
were emailed.


Proposed Location and Area needs to be included in the Land Use Plan of
Hulhumeedhoo and approved from Ministry of National Planning and Infrastructure.



Land Approval from MLSA (after LUP is approved) will be given to City Council
when required documents are submitted with request.


5.1.4

To take necessary permits from relevant authorities during the development of project.
National Disaster Management Authority

National Disaster Management Authority (NDMA) has general comments which they have
provided for previous projects. NDMA requests to keep vegetation clearance from parent sites
to a minimum as some projects remove most of the vegetation, even beyond what is
necessary, which reduces the islands natural protection. General comments are included in the
Appendices.
5.1.5

Utilities

The following information was provided by Fenaka.


Powerhouse capacity 800x3kW and 500x2KW



Lowest recorded usage off peak (midnight) is 550kW. Peak 1.3MW



Once work is started, they would release a follow up of the work sensitivity of the area

FENAKA is not aware of the proposals for sewerage in the proposed tourism zone. Siraj
recommended to have a separate lifting station at the Feydhoo site. Meedhoo area wastewater
Proponent: Addu City Council
Consultant: Omni Solutions

P a g e | 48

EIA for the Proposed Landscaping Works in Tourism Zones of Hulhumeedhoo, Addu City

quantity needs to be studied to find out if existing lifting station can accommodate the
wastewater needs of the area. If not, a new lifting station needs to be installed.
5.1.6

EPA/Ministry of Environment

According to Farhath, EPA has no concerns regarding the area but once it is officially
communicated with the City Council, they will release the statements. Farhath also mentioned
that work is being done on the buffer zone area and the special permissions to carry out
tourism activities. Any tourism activity done is limited when it comes to buffer zone and
discussions are underway with the City Council.

5.2

Public consultations

A total of 28 persons from the general public, selected at random, were consulted regarding
the project and its effects using a formal questionnaire. The following questions were asked.
1. Have you heard about the proposed tourism project including landscaping component?
2. How often do you visit the proposed areas?
3. Do you feel that the areas are appropriate for tourism development?
4. How much do you feel tourism in the area contributes to the economy?
5. What should be done with the removed vegetation?
6. Are you happy with the proposed tourism project?
7. Are you happy with tourism development in the island?
8. Do you think the area should be open for public after landscaping?
Most (over 65%) of the respondents have heard about the project and they have also visited
the area for recreational purposes in the past. Only less than 5% have not visited the area.
Over 96% of the respondents believe that the proposed areas are appropriate for the proposed
development. While over 90% of the respondents said that the removed vegetation shall be
transplanted in Hulhumeedhoo, 1 person thinks that the trees should be sold for use
elsewhere.
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Over 75% of the respondents felt strongly about tourism’s contribution to the development of
the island and its economy. Except for one respondent, everyone else is happy with the
proposed project and about 90% appears to be happy with tourism development in the City.
Most (over 70%) of the respondents think that the area should be open for public after
landscaping. In fact, the City Council has made provisions for public use of the area.
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6

Environmental Impacts and Mitigation Measures

6.1

Introduction

Development projects on the fragile environment of the Maldives may be believed to generate
a series of environmental impacts, of which some can be felt immediately on the surrounding
environment while others can be felt over the long term. The most significant environmental
impacts are those that are felt on the immediate environment. 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 landscaping components within the Tourism Zone development project in
Hulhumeedhoo, Addu City.

6.2

Methods and Limitations

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

6.3

Impact Identification

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


A consultative process within the EIA team and the Proponent



Purpose-built checklist
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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 similar settings

A purpose-built matrix has been used to evaluate the overall impacts of the proposed project.
The impacts of the project have been evaluated according to the following criteria:


Magnitude (or severity): the amount or scale of change that will result from the impact



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



Duration: the time over which the impact would be felt



Extent/spatial distribution: the spatial extent over which the impact would be felt



The scales associated with the above criteria are given in the table below.

Table 6-1: Impact evaluation scale
Criteria
Magnitude
Change caused by impact

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

Duration
Duration / Frequency of Impact

Extent/Spatial Distribution
Distribution of impact

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

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

Based on the above scale, an impact matrix was developed for the proposed development to
determine the overall impact of the proposed project. This matrix is given in Table 6-2.
An impact potential index was then developed from Table 6-2. The impact potential index
table represents a product of the magnitude (M), significance (S), duration (D) and
extent/spatial distribution (E) given in the above table. The sum of all key component specific
indexes for one activity (i.e. sum by rows) provides the Activity Potential Impact Index (API)
Proponent: Addu City Council
Consultant: Omni Solutions

P a g e | 52

EIA for the Proposed Landscaping Works in Tourism Zones of Hulhumeedhoo, Addu City

and the sum of all activity specific indexes for one key component (i.e. sum by column)
provides the Component Potential Vulnerability Index (CPVI) which gives an indication of
the vulnerability of each key component to activity related impacts. Table 6-3 represent the
impact potential indices for the proposed project.

6.4

Overall Impacts of the Proposed Project

The environmental impacts that are associated with the proposed project to transplant coconut
trees and other trees within the proposed tourism sites in Hulhumeedhoo would be the loss of
some of the vegetation from parent site (direct, moderate negative), improved landscape and
additional vegetation in transplanted site (major positive), increased demand for water during
initial plant growth and energy for transport of trees (cumulative, minor negative) and the
impact of the use of machinery during the works at the parent site including noise and
movements (minor negative), continuation of carbon sequestration after replanting (positive),
holes created at parent site after removal (minor negative) and sedimentation due to dredging
from the lagoon to cover holes created (minor negative).
There will be no major impacts on the groundwater lens due to the removal of trees. The
impact of removal of trees and clearing vegetation at parent site would be increased heat
generation from open ground surface (minor negative) while providing space and other
benefits including financial benefits due to purchase of the palms to local community
(positive). Other socio-economic benefits associated with the project include employment and
contracting opportunities, revenue to palm owners and job opportunities from the project.
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Table 6-2: Impact matrix for the proposed project

Costs to consumer/tax payer

Property Value

Employment

Health and Safety

Services and Infrastructure

Air/Noise

Seagrass habitat

Land/seascape

Lagoon/seawater

PROJECT ACTIVITIES

Soil and groundwater

Terrestrial flora and fauna

KEY COMPONENTS
Environment
Socio-Economic

Construction
Tree removal and green waste

-1

1

-1

0

2

1

1

1

0

-1

1

2

1

0

Creation of holes from uprooting of trees

-1

0

-1

0

-1

0

-1

0

1

1

1

1

1

1

3

1

Borrowing sand from lagoon for landscaping needs

0

-1

0

-1

0

1

1

-1

0

1

1

1

1

2

1

3

1

0

0

-1

0

1

1

-1

0

1

1

-1

0

-1

1

1

1

1

1

1

1

1

1

1

1

1

1

0

-1

0

1

0

-1

1

1

1

1

1

1

1

1

1

1

2

1

1

-1

0

1

1

1

1

1

1

1

2

0

0

-1

1

1

1

-1

1

1

1

Operation
Transplanted palms at host site

1

1

-1

0

-1

0

2

1

3

1

3

1

3

1

3

1

Subsequent use of cleared areas at parent site

0

1

1

-1

0

0

3

1

3

1

KEY: M S
D E

0

0

Magnitude
Duration

1

0

1

1

1

0

1

1

3

1

3

2

1

1

3

1

0

-1

0

1

1

1

1

1

1

1

1

1

1

3

1

3

1

3

1

3

1

3

1

3

1

Significance
Extent (spatial)

Table 6-3: Impact potential indices for the proposed project

Land/seascape

Seagrass habitat

Air/Noise

Services and Infrastructure

Health and Safety

Employment

Property Value

0

-0.02

0

0

0.01

0

0.01

0

-0.01

0

0

0

0

0

0

-0.01

0.02

0

-0.01

0

0

0

0

0.02

0

0

0.01

0

0.02

0

-0.01

0.04

0.04

0

0

0.07

0

0

0

0.07

0

0.04

0

0.22

0

0.04

0

0

0

0

0.04

0.04

0.04

0.04

0.04

0.24

0.02

0.04

0

0.07

0

0

0.06

0.1

0.09

0.08

0.01

0.47

TOTAL API

Lagoon/seawater

0

0

Soil and groundwater

-0.02

Terrestrial flora and fauna

PROJECT ACTIVITIES
Construction
Tree removal and green waste
Creation of holes from uprooting of trees
Borrowing sand from lagoon for landscaping needs
Operation
Transplanted palms at host site
Subsequent use of cleared areas at parent site
TOTAL CPVI

Costs to consumer/tax payer

KEY COMPONENTS
Environment
Socio-economic

-0.03

API = Activity Potential Impact Index
CPVI = Component Potential Vulnerability Index
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The table above indicates that the project has some negative environmental impacts during the
construction phase as well as operational phase, which are minor negative, but the general
outcome of the project is mostly positive, as a result of which the total potential impact index
for the project is slightly positive. Therefore, the project can be allowed to proceed as
proposed.

6.5

Construction Phase Environmental Impacts

The following section outlines key environmental impacts that may be associated during the
proposed landscaping component of the proposed tourism area development project.
6.5.1

Carbon emissions

The project involves carbon emissions related to the use of machinery and transport. The main
emission component for transplanting projects is from the burning of diesel for the landing
craft operations. However, in the proposed project there would be no need for landing craft as
the trees would be moved within the island using existing roads. Yet, there will be some
emissions related to transport of trees within the project sites. These emissions can be offset
by the planting of new trees in addition to the transplantation of existing trees, which will help
in the sequestration of atmospheric carbon in the longterm. Lowered air temperature and wind
speeds from increased tree cover result in reduced cooling needs. The transplanted trees
would reduce carbon emissions by helping to conserve energy required for cooling or airconditioning due to shade provided by the plants. Coconut palms, especially, provide natural
cooling quite effectively due to their height. They also filter wind through their fronds adding
to the cooling effect better than most other trees.
6.5.2

Transport of trees

As stated earlier, the transport of trees involves carbon emissions due to operation of
machinery. However, this is not so significant and represents a fraction of the CO2
sequestration that can be obtained by the proper implementation of the project. In fact, it is
estimated that this would be 40% of the CO2 sequestration obtained in the first year.
The direct mitigation measure that can be proposed would be to minimize the number of trips
by appropriate supervision and planning. The indirect mitigation measure would be the
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sequestration achieved from the planting of additional trees as a regulatory requirement under
the proposed project.
6.5.3

Machinery

Emissions from machinery would be the second most adverse impact from the project. Given
that little machinery would be used over a longer period of time, the magnitude of this impact
is considered to be low to moderate. The total CO2 emissions from the operation of machinery
are estimated to be low. These emissions can be further reduced by minimizing the
operational hours of the machinery and vehicles by appropriate planning and supervision.
The other possible impact from machineries would be oil leak or accidental oil spill. The
other impact would be the hardening of land surface on which the excavator moves, the
significance of which is low. Other than these impacts, the impact from machineries is
minimal and insignificant such as noise generation and emission of exhaust gas during the
operation.
One of the most important impacts of the proposed project could be nuisance to local
communities from the movement of vehicles and work hours. Damage to property is also an
unlikely cause for concern. Since designated roads/pathways and specific locations would be
cleared of vegetation, it is important for the Council to demarcate these areas and closely
supervise the works.
Other measures that can be adopted to mitigate impacts due to machineries include bringing
machineries on site in a clean, washed condition and are to be maintained free of oil leaks,
wash/refuel and service machineries and store fuels and other materials for the machinery
away from water to prevent any deleterious substance from entering water and soil, keep an
emergency spill kit on site in case of fluid leaks or spills from machinery.
6.5.4

Carbon Sequestration

Carbon sequestration or the process by which trees, oceans or other natural reservoirs or
carbon sinks remove carbon dioxide from the atmosphere, is the primary process that helps to
maintain the natural balance and minimize the effects of global warming and climate change.
Carbon sequestration is the process by which CO2 is transformed into above- and below
ground biomass and stored as carbon.
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Trees play an important role and the Kyoto Protocol promotes the use of trees for offsetting
carbon emissions. As one of the first countries to ratify the Kyoto Protocol and as the first
country to initiate the difficult goal of achieving carbon neutrality by 2020, the Maldives
would have every reason to protect and preserve its wooded areas.
Once trees die or are cut down, they begin to decompose and return stored carbon to the
atmosphere. The rate of decomposition differs greatly based on the fate of the wood. Wood
from coconut trees can be salvaged for use in wood products which can survive for over 100
years before gradually decomposing. This is one of the few reasons why new plantings with
coconut trees under this project would have a profound positive impact and this is considered
as one of the most important mitigation measures while it is also a legal requirement under the
Regulation on Felling, Uprooting and Transplantation of Mature Trees.
The transplanted trees under this project would sequester over 20% of the total CO2 emissions
estimated for the proposed tourism project. This sequestration is achieved under minimal
maintenance. In fact, for coconut palms there will be hardly any maintenance apart from
removal of coconuts on a regular basis. Considering that the transplanted trees do not
necessarily provide additional carbon sequestration, it is important to consider the annual
carbon sequestration from the new trees that will be planted under the project. It is estimated
that about 500 new trees would be planted in Hulhumeedhoo. These are expected to offset at
least 20tonnes of carbon dioxide annually.
6.5.5

Holes from uprooting

Holes that are left after the uprooting process is a major issue related to transplantation
projects. This has to be appropriately dealt with. It is estimated that about 250 mature trees
would be uprooted. This would result in several dug holes or pits. There are several impacts
related to the holes if they are left untreated. These include mosquito breeding in these holes
following rain and public safety as people may fall into these holes after rain and even under
low light conditions. Vehicular movements and safety would also be affected. For this reason
the Regulation on the Felling and Transplantation of Mature Trees require that such holes be
backfilled and compacted.
Since the Regulation on Tree Transplantation requires that the holes shall be backfilled with
sand, it is proposed to dredge approximately 1,000m3 of sand from the proposed borrow
areas. The proposed borrow areas are areas which require dredging for the purpose of the
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proposed project (as swimming areas) and therefore, sand would be taken from these areas.
The impacts of this are considered to be minor adverse and cumulative. These impacts are
briefly discussed here.
The main environmental impacts of the proposed excavation from the borrow area would be
sedimentation. This is a short-term impact which only affects the lagoon environment as there
is no reef in the vicinity. The direct effects of dredging would be removal or burial of benthic
habitats and turbidity or sedimentation. This is considered to be a small scale excavation from
the proposed area for dredging which would be separately discussed in a separate EIA that
will be prepared for the purpose of the overall tourism project soon.
Since the excavated/pumped material contains high salt levels, it should not be immediately
used to fill the holes created from tree uprooting. Instead, it is important to do the excavation
at the onset of the project and to keep them on the backshore. This will help to drain excess
salt before use for filling holes created by the uprooting process.
6.5.6

Transplantation of trees

The removal of trees from their habitat and replanting in the new site would have some degree
of impacts. The most significant impacts would be deforestation at the affected site of a small
currently vegetated area, which would be a significant negative impact while reforestation at
the new site would be a significant positive impact. These two impacts offset each other given
that there would be zero mortality of the trees in their new environment. This is ensured by
taking the measures discussed below.
6.5.7

Uprooting

Successful re-establishment of transplanted palms depends on rapid regeneration of roots,
avoiding injury and dessication of the trees during transport and handling and maintaining
sufficient soil moisture around root balls after transplanting. Broschat (1994), Reuveni et al
(1972) and Hodel et al (2003) cited in Pittenger et al (2005) found that for most palms would
survive if the rootballs and backfill are kept moist, and that little or nothing is gained from
practices such as leaf removal (or leaf cutting) and leaf tie-up to protect the crown. Pittenger
et al (2005) also concluded that a rootball of 12-inch radius is adequate for the survival of any
palm. Therefore, as has been discussed earlier, the trees should be dug from around two or
three feet from the trunk. It is also important to make sure that prior to digging, the soil
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around the root system is thoroughly wetted to help keep the root ball together
(pinknursery.com; Meerow and Broschat 1997). The rootball shall be kept wet at all times
during transport and replanting at the new site.
6.5.8

Replanting at new site

Once delivered to site in the landing craft, the coconut palms shall be gently taken off the
landing craft, taken to site in lorries (preferably crane lorries) and placed in dedicated holes
which will be backfilled and watered. It is important to ensure that the holes are ready by the
time the trees are transported to site. When planting, it is necessary to carefully set root ball
into hole and back fill with original soil and not add any organic matter to backfill, so the new
transplant can adapt more quickly to its surrounding native soil. It is also important to keep
the transplanted tree wet by spraying water on it including the tree trunk during the first few
days of transplantation. Thereafter, it would be necessary to ensure that the transplanted palm
is watered regularly and protected from shakes or other impacts (by wooden bracing, for
instance) for about four months or until the roots begin to spread out again.
6.5.9

Compensation at deforested site

Since the proposed project requires to clear and make a few roads, a few trees that would not
be taken to the transplant site may be cut down. It may, therefore, be important to replant
senile palms at appropriate locations preferably in the reclaimed area within the proposed
tourism zone in Meedhoo. This may not be as practical as planting juvenile palms or new
coconuts in a designated nursery. Therefore, it is recommended to plant new trees in a
designated nursery to meet the regulatory requirement. This process could start soon after
mobilisation to site by buying coconuts and raising them in a small nursery. This process can
be undertaken by empowering the community and providing them with the necessary funds to
manage the nursery. This is more than a recommended mitigation measure and shall be
undertaken. The Regulation on the Felling, Uprooting and Transplantation of Mature Trees
require that for every tree felled, two new trees have to be planted. Therefore, it would be
necessary to plant about 500 additional trees in Hulhumeedhoo.
As suggested earlier, there could be other compensation measures such as helping to create
living hedges and fences around house and farm plots with nitrogen-fixing trees. However,
the most practicable measure would be the planting of two new trees (coconut trees in this

Proponent: Addu City Council
Consultant: Omni Solutions

P a g e | 59

EIA for the Proposed Landscaping Works in Tourism Zones of Hulhumeedhoo, Addu City

case) for each tree uprooted as per the Regulation on the Felling, Uprooting and
Transplantation of Mature Trees.
6.5.10

Export of pests

There are two types of pests affecting or thriving on coconut palms in the Maldives: rhino
beetle (ruku madi) and coconut hispid beetle. Rhino beetle is quite common in the Maldives,
however, the coconut hispid beetle (brontispa longissima) was recently introduced and
controlled with assistance from FAO. According to Shafia (2006), brontispa longissima came
with some ornamental palms (the importation of which is prohibited by law) imported to Sun
Island Resort and Spa in South Ari Atoll and was controlled before it reached northern Ari
Atoll. Release of parasitoid wasps namely Asecodes hispinarum (a biological control agent)
on the recommendation of the FAO consultant, who had the experience of the use of this wasp
in controlling hispid beetle outbreak in Western Samoa in the 1980s, was highly effective.
Before identification of the biological control agent a chemical DIAZINON 10 percent
granules, trade name DIAPHOS was used. Such control was not effective in controlling the
spread to nearby islands and chemical control also involved continuous and heavy application
causing great financial losses. According to Shafia (2006), information provided by Sun
Island resort management indicated direct economic losses between June 2000 and February
2003 at US$237,350.
Coconut hispid beetle was considered one of the most serious pests introduced to the
Maldives but it has been reported to have been controlled and there had not been any reported
infestation in any islands north of Malé. Therefore, introduction of pests that infest coconut
palms due to the proposed project is unlikely.
6.5.11

Protection of important species and places

There are no important species or habitats that require protection due to possible impacts from
the project.

6.6

Socio-economic Impacts

The socio-economic impacts of the project are predominantly beneficial. The most important
impact of the project would be the creation of the roads and pathways as well as some of the
plots designated for the tourism zone development. Most of the coconut trees in these areas
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belong to individual people who would benefit from selling the trees. It would be necessary
for the City Council and the Proponent to further discuss about the senile coconut trees that
would be cleared from the area. While it is recommended to transplant these, it may be
necessary for the City Council and the owners to discuss how these trees can be dealt with,
especially in terms of compensation.
Socio-economic impacts as well as some of the environmental impacts can be mitigated by
following important steps, as below.


Setout the areas to be cleared ensuring no unnecessary clearing will be undertaken.



Ensure that only coconut palms that require removal is removed and all other trees are
left intact unless absolutely necessary to make way.



Identify the minimal borrow area to be excavated for backfill material



Determine the palm tree owners whose trees will be uprooted or felled and discuss
with them their demands and grievances, if any.



Mobilize to site only after signing appropriate plans and documents and after ensuring
that the opinions and views of all concerned are taken into consideration.



6.7

Assign an official from the City Council to supervise the works.

Likely accidents and hazard scenarios

Accidents and hazards will arise mainly during the construction phase. There would be no
significant hazards during the operational phase except for those related to falling coconuts.
Workers would be susceptible to injuries due to workplace hazards arising from improper
work practices including unavailability of safety gear. For the proposed project, the likely
incidents/accidents and hazard scenarios include possible use of inappropriate gear or poor
handling of trees during transplanting. Accidents have rarely been reported. Accidents related
to dredging would be low too. During the operational phase, the Proponent would treat the
transplanted palm trees in the same way as they treat existing palms by removing mature
coconuts as well as weak palm leaves for the safety of the tourists/visitors.

6.8

Commitment and costs of mitigation

The Proponent is committed to undertake all mitigation measures stated in this EIA report and
carryout the works according to the Regulation on the Felling, Uprooting and Transplantation
of Mature Trees. The Proponent has provided a letter of their commitment, which is given in
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Appendix 4 of this report. Most of the mitigation measures stated have been incorporated into
the cost of the project. The cost of the additional planting of trees as per regulatory
requirements and management of the nursery would be borne by the Proponent.

6.9

Limitations of Impact Prediction

The methods used to predict and evaluate the environmental impacts that may be associated
with the proposed additional components may not be the most comprehensive methods as
they are quite simple prescriptive methods. The main shortcoming of these methods is that
only assumptions have been made to predict the impacts which may or may not be accurate.
Also, the degrees at which these impacts are either accurate or inaccurate as well as
uncertainties and natural variability are the key factors that affect the accuracy of these
methods. Nonetheless, the methods used are concise and provide a general overview as well
as the range of impacts that can affect the environment. Also, the method is considered among
one of the best methods used in impact assessments in the Maldives so far.
Environmental impact assessment involves a certain degree of uncertainty as the natural and
anthropogenic impacts can vary from place to place due to even slight differences in
ecological, geomorphological or social conditions in a particular place. The level of
uncertainty, in the case of the proposed development, may be expected to be low due to the
experience of similar projects in similar settings in the Maldives. Furthermore, the several
development projects that are undertaken in the islands have greater negative environmental
impacts, yet the socio-economic benefits are seen to be overwhelming resulting in low impact
potential. Nevertheless, it is important to consider that there will be uncertainties and to
undertake voluntary environmental monitoring as indicated in this report and mitigated
impacts as and when they arise.
It is important to note that if any activity not covered in this EIA report is found to have an
impact on the environment during the project development or post development stage, the
Proponent shall obtain clearance from relevant authorities before any remedial work is carried
out to mitigate the impact.
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Table 6-4: Summary of impacts of the proposed project
Activity

Causal Factors

Excavation/dredging of
swimming area for filling holes
and levelling landscaping areas

Sedimentation and changes in
hydrodynamics around the
island

Clearing of vegetation for roads
and building areas

Reduced number of trees on the
island

Impact
No direct impacts on reef or
marine fauna
Resuspension of fine sediment in
the water column and short term
visibility of sediment plume during
construction
Loss of vegetation
Loss of habitats for birds and
animals

Waste disposal

Machinery and equipment for
construction

Handling and transport of goods
and materials

Construction of the proposed
facilities

Operation of the proposed
facilities
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Garbage disposal and
discharges or accidental spill of
motor oils, lubricants,
hydraulic fuels, other chemicals
such as antifoulants and paints
in vessels
Heavy machinery operation
and construction
Vehicular movement
Accidents during machinery
and material transport to site
Loading/unloading/movement
of goods
Transport
Works/activities related to the
project

Rent and tax
Employment
Development of related sectors

Impact
Significance
Insignificant
Minor
negative
Minor to
moderate
negative
Minor
negative

Loss of CO2 sinks

Minor
negative

Marine pollution

Minor
negative

Local noise and air pollution

Insignificant

Damage to road surface
Oil and waste spillages

Low
Low

Dust and air emissions

Insignificant

Increased risk of accidents
Cumulative emission
Direct income to
contractors/employees

Minor
negative
Positive

Indirect benefits to employees

Positive

Indirect benefits to societ/ies

Positive
Highly
positive

 Generates Government revenue
 Income to local
people/expatriates
 Indirect benefits to society/ies
 Economic opportunities
 Social interactions
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Table 6-5: Summary of mitigation measures
Mitigation measures for minimizing impacts of the
development
 Identify areas for development
 Clearly identify and mark the areas that
require clearing of vegetation
 Design all development on the principle of
cleaner production
Construction
 Ensure proper and efficient operation
phase
 Selection of appropriate development
windows (e.g. execute coastal and marine
work at low tide)
 Completion of work as soon as possible but
by avoiding working at night to the greatest
possible extent
 Minimized felling of mature trees
 Re-plant on another location any mature tree
removed from work site
 Minimize clearing of vegetation
 Avoid any spillage into the ground that can
contaminate soil and groundwater
 Keep sensitive areas protected from damage
(e.g. bird and turtle nest sites)
Operation
 Monitor marine water quality, groundwater
phase
quality, and no. of trees (removed and
planted/transplanted)
 Ensure enforcement from government
regulatory bodies
Mitigation measures for mitigating impacts of machinery and
equipment
Design Phase

Design Phase

 Plan for the use of appropriate equipment.
 Provide appropriate working windows

 Ensure proper monitoring of construction
activities
 Establish strict regulations and safety
measures for machinery operation
 Locate storage area on the island
 Provide effective management of fuel
handling area and other dangerous substances
storage
Mitigation measures for mitigating impacts of waste and
wastewater disposal
Construction
phase

Design Phase

Construction
phase

Operation
phase

 Design for appropriate solid and liquid waste
disposal such as provision of disposal
facilities and collection procedures
 Establish appropriate mechanism for waste
and wastewater management employed with
trained and informed personals
 Construction waste must be disposed of
appropriately
 Construction debris shall not be disposed in
the marine environment
 Disposal of solid waste in kilhi areas shall be
prohibited
 Fuelling of machinery and vehicles shall be
closely supervised and monitored
 Appropriate solid waste collection facilities
shall be placed in all necessary locations.
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Implementing
responsibility

Technology/
equipment

Cost
(MVR)

Project
engineer/design
engineer/consultant

Identify clean
technologies such

NA

EIA Consultant
Contractor

Choose
appropriate
technologies and
equipment

Included in
Project
Costs

Developer
(Proponent)
and Tourism
Ministry/EPA
Implementing
responsibility

10,000

Technology/
equipment

Project engineer

Included in
Project
Costs
Included in
Project
Costs

Contractor

Implementing
responsibility
Project engineer/
Developer

Cost

Technology/
equipment
Choose
appropriate
technologies

Cost
Included in
Project
Costs

Contractor/
developer

NA

Developer/
Management

NA
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Mitigation measures for mitigating impacts of goods/material
handling and health and safety
Design Phase

Construction
phase

Operational
phase

 Raising awareness and utilizing
environmental best practice
 Prepare Project Environment and Safety
Management and Monitoring Plans
(ESMMPs) and incorporate specific
requirements into contracts
 Develop a grievance mechanism that is
accessible to all (including contractors).
 Development shall be carried out in a manner
it will not affect or minimize the effects on
the existing ecological system
 Developer (Proponent) shall ensure that
construction contractor(s) take health and
safety seriously and implement the
Proponent’s policies on labour and working
conditions.
 Train or make aware of the availability of a
Grievance Redress Mechanism to all
concerned
 Enforce health and safety procedures
including COVID-19 control procedures.
 Follow HPA guidelines on COVID-19
including isolation and contact tracing.
 Produce and enforce hazardous material
handling and storage procedures
 Ensure emergency procedures in case of spill
out of dangerous substances are in place.
Identify clear responsibilities.
 Enforce health and safety procedures at all
work sites
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Implementing
responsibility

Technology/
equipment

Cost

Project engineer/
Consultant/developer

Included in
Project
Costs

Contractor/Developer

Included in
Project
Costs

Developer

Included in
Project
Costs
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7

Project Alternatives

This section looks at alternative ways of undertaking the proposed project. There are two
basic options: (1) leave the problem as it is (no project option), or (2) take measures to resolve
the problem (undertake the project options). If the project were to continue, it would be
necessary to take economic, ecological and social aspects of the project into consideration and
ensure that these concerns exist within a delicate balance. Neither the economic benefits nor
the social and ecological concerns can be avoided. Therefore, it is important to consider all
options and ensure that the best available option(s) is/are chosen to solve the issues/problems.
Not all the impacts of a project can be completely prevented, however, with the use of
appropriate technology and management measures; the magnitude of most of these impacts
can be either reduced or minimized. Nevertheless, the effectiveness of these technology and
mitigation measures highly depends on the environmental condition and procedures in which
they are applied in the field. On the other hand, there are complex and sophisticated
procedures of minimizing environmental impacts by means of alternative methods to some of
the activities. Often, alternate 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.

7.1

No project option

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


The current bed capacity is sufficient and additional capacity may over-burden
existing infrastructure such as the international airport(s).



The proposed areas shall be kept in their natural state for the benefit of future
generations

Proponent: Addu City Council
Consultant: Omni Solutions
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The main advantages and disadvantages of the no-project option are given in Table 7-1.
Table 7-1: Advantages and disadvantages of the no project option
Strategy/option
Additional bed capacity would
surpass existing infrastructure

Advantages
 Costs related to increasing
capacity of airports and
related infrastructure may be
avoided

Project areas shall be preserved
in its natural state for the
benefit of future generations

 Costs related to the proposed
development may be avoided
 Island’s fragile ecosystem
may be protected from
potential negative impacts of
development
 Costs related to the proposed
development may be avoided
in the short term
 Impacts of development can
be avoided

Keep the areas for less
intrusive and low impact uses
such as picnic areas

Disadvantages
 Job opportunities would be
hindered
 Direct and indirect benefits of
the project may not be felt
 Loss of national revenue for
current and future growth of
the industry
 Loss of national revenue and
economic benefits to local
communities.

 Immediate social and
economic benefits of the
project will not be realized
 The economic return from the
project would be small

The no-project option also needs to be discussed in light of the proposed project. It is believed
that some negative environmental impacts will be generated from the proposed development
of proposed tourism zones, especially the dredging components that have been covered in
earlier EIAs. Although there will be no impacts on the environment if the proposed
development does not go ahead, this will eliminate a significant development that has direct
linkages with the development of the socio-economic conditions of Addu City, especially that
of Hulhumeedhoo.
In terms of socio-economic benefits, the proposed tourism zone will create job opportunities
and various small business opportunities to the local populace. This will help to improve the
standards of living of the people.
Also, there will be few environmental benefits with the proposed project since environmental
matters will be given important status such as environment-friendly design, technology and
practices for environmental protection. Furthermore, the project would also assist in the
management of Protected Area in the project vicinity.
Given the range of benefits that the proposed development will bring, the consultants find that
it would be better to go ahead with the project than not; provided appropriate mitigation and
management measures are incorporated in the development.
Proponent: Addu City Council
Consultant: Omni Solutions
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7.2

Alternative development options

The proposed development concept has been based on minimal disturbance to the sensitive
environmental components within the project sites. In fact, the overall development appears to
have taken areas for clearing (which is what is covered in this EIA) well into consideration as
can be seen when the drone image is carefully placed on the development concept. Most of
the areas designated for clearing in Hulhudhoo are existing clearings and the zone in
Meedhoo is mostly reclaimed area.
Furthermore, since this EIA covers only the landscaping component of the overall project,
there is no need to delve into the alternative options for the proposed development.

7.3

Alternative transplanting and borrow areas

There are no better alternative transplanting options than the proposed tourism zones
themselves. Therefore, no additional options have been evaluated.
The borrow areas proposed are also locations that require excavation or seagrass removal
under the proposed tourism project and no further options would be feasible. Furthermore, as
has been indicated during consultations with the City Council, there are mostly harbour areas
on the western side of Hulhumeedhoo and no further options would be useful for
consideration.

Proponent: Addu City Council
Consultant: Omni Solutions
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8

Environmental Monitoring

8.1

Introduction

Environmental monitoring is essential to ensure that potential impacts are minimized and to
mitigate unanticipated impacts. The parameters that are most relevant for monitoring the
impacts that may arise from the proposed project are included in the monitoring plan. These
include marine water quality during dredging for material, extent of clearing, no. of trees
removed and no. of transplanted trees. Groundwater quality may also be included within the
monitoring requirements of the landscaping component proposed in this EIA.
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:


avian fauna in the area



the extent of sedimentation



number of trees removed and transplanted



grievances raised and addressed



impacts are accurate and mitigation measures taken are effective and



the thresholds are kept within the baseline limits predicted.

8.2

Recommended Monitoring Programme

Outlined here are minimum project specific monitoring requirements that can be considered.
This monitoring programme for the proposed project includes daily logs, site photos by the
site supervisor and weekly monitoring during construction and three to six monthly
monitoring after the completion of the project up to three years from the completion of the
project activities.
Proponent: Addu City Council
Consultant: Omni Solutions
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Stage 1: During coconut palm transplantation
Stage 2: Post transplant phase
The monitoring needs of each stage are discussed in detail below:
Stage 1 (during transplantation process)


Daily fuel use data or number of hours of operation of the different vehicles
(Proponent/Contractor)



Document public grievances (Proponent)



Daily log of number of palms and other trees removed, felled and transplanted
(Proponent/Contractor)



Document constraints at site (Proponent/Contractor)



No. of plants transplanted to the new site (Proponent/Contractor)



No. of new coconut trees grown with location (Proponent/Contractor)



No. of holes backfilled and levelled at the end of the works prior to demobilisation
(Proponent/Contractor)



Exact area from which sand was extracted for landscaping (Proponent/Contractor)



Marine water quality at borrow areas

Stage 3 (post transplantation)


No. of trees that survived in the new environment after three or six months of
transplantation (Env Consultant/Proponent)



Public concerns/grievance after three months (Env Consultant/Proponent)



Growth of the new trees in the nursery and/or elsewhere after six months (Env
Consultant/Proponent)

8.3

Monitoring Cost and Commitment

The monitoring programme given involves very little cost. The total estimated cost of the
monitoring programme during the project and up to or after six months of project completion
is about MVR45,000 (including logistic costs). The Proponent commits to the proposed
monitoring programme and its costs.

Proponent: Addu City Council
Consultant: Omni Solutions
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8.4

Monitoring Report

A detailed environmental monitoring report is required to be compiled and submitted to the
Environment Protection Agency annually, based on the data collected for 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.
8.4.1

Monitoring report submission format and schedule

The monitoring report shall be submitted in accordance with the requirements of the EIA
Regulations 2012. As per Schedule (Jadhuvalu) Laamu of the regulations, summary reports
need to be submitted every two months during construction phase and detailed report or
reports after project completion as per the schedule identified in the EIA report. For this
project, it is recommended to submit a monitoring report following completion of
construction and during the operational stage (after the completion of the project), a
monitoring reports should be provided after six months. Annual monitoring reports based on
data collected according to the monitoring programme given in the EIA report shall be
provided.
The monitoring report will include details of the site, strategy of data collection and analysis,
quality control measures, sampling frequency and monitoring analysis and details of
methodologies and protocols followed. It will follow the recommended format under
Schedule Laamu of the regulation.

Proponent: Addu City Council
Consultant: Omni Solutions
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9

Conclusions

The proposed project primarily involves the development of tourism zones in Hulhudhoo and
Meedhoo. This report covers in particular the landscaping of the proposed tourism zones of
Hulhumeedhoo comprising of removal of existing vegetation in project areas including roads
and transplanting trees in designated areas. The project has several socio-economic benefits.
The primary benefits from the project is the direct and indirect employment opportunities
from the project, the revenue generated due to the project to the community and the clearance
of land for future developments proposed under the main project while preserving the trees
removed by enhancing the landscape integrity of the host site.
The economic benefits to the coconut tree owners from the sale of the coconut palms could
also be considered as a direct positive impact although when compared with the long term
revenue that the tree would generate, the long term benefits of keeping the tree may outweigh
the short term benefits of selling the tree. Since the trees that would be transplanted have a
zero-mortality rate, the carbon sequestration from the trees would not be affected. Therefore,
carbon sequestration is not affected. In addition, the Proponent would also plant 500 or more
trees in a nursery to compensate for the vegetation clearance proposed. These trees would
provide further carbon sequestration benefitting the environment in a special way by
absorbing atmospheric carbon and contributing to carbon neutrality.
The main negative impacts of the project would be the atmospheric emissions from the use of
machinery for the transport and transplanting process. Also, the holes that would be left after
the digging would remain a public nuisance and health problem if they are not backfilled and
levelled. Therefore, as an important mitigation measure, the holes would be filled with sand
dredged from the nearshore areas proposed. This is not expected to have adverse impacts and
the backfilling will further enhance the quality of the proposed roads. The sedimentation
during the dredging of the areas and stockpiling on the backshore is not expected to cause
damage to the housereef of the island.
In conclusion, the socio-economic as well as environmental benefits of the project are greater
than the negative impacts of clearing land and subsequent minor impacts on fauna. In fact, the
impact on fauna in the affected areas would be very little. Yet, there may be uncertainties and
it is recommended to monitor as proposed during the implementation of the project.

Proponent: Addu City Council
Consultant: Omni Solutions

P a g e | 72

EIA for the Proposed Landscaping Works in Tourism Zones of Hulhumeedhoo, Addu City

10 Acknowledgements
The authors wish to acknowledge the work of several people who have contributed to this
report. The following people have been mentioned due to their specific contributions. Thanks
are also due to those who participated in the different meetings, interviews, discussions
although their names have not been specifically mentioned here.

Proponent: Addu City Council
Consultant: Omni Solutions

P a g e | 73

EIA for the Proposed Landscaping Works in Tourism Zones of Hulhumeedhoo, Addu City

11 Bibliography
CDE (2019), EIA for proposed road development at Hulhumeedhoo, MNPHI
Choi, B. H., Pelinovsky, E., Kim, K. O., and Lee, J. S. (2003), Simulation of the trans-oceanic
tsunami propagation due to the 1883 Krakatau volcanic eruption. In Natural Hazards and
Earth System Sciences 3:321-332
Dawson, B. and Spannagle, M. (2009), The Complete Guide to Climate Change, Routledge
Elliott, D., Schwartz, M., Scott, G., Haymes, S., Heimiller, D., George, R (2003), Wind
energy resources Atlas of Srilanka and Maldives, National Renewable Energy Laboratory,
USA
English, S., Wilkinson, C. and Baker, V. (1997). Survey Manual for Tropical Marine
Resources (2nd edition), Australian Institute of Marine Science
EPA (2019), EIA Data Collection Guidelines, EPA, Maldives
Gomes, Fábio P. and Prado, Carlos H.B.A. (2007), Ecophysiology of coconut palm under
water stress. In Brazilian Journal of Plant Physiology, vol.19, no.4, Londrina
Insa (2020), EIA for the Proposed Harbour expansion Projects at Hulhumeedhoo and
Hulhudhoo, MNPI
Jason P. Kaye, Sigrid C. Resh, Margot W. Kaye, Rodney A. Chimner (2000), Nutrient and
carbon dynamics in a replacement series of eucalyptus and albizia trees. Ecology: Vol. 81,
No. 12, pp. 3267-3273.
Meerow, A. W and Broschat, T. K (2007), Transplanting Palms. In Circular 1047 issued by
Institute of Food and Agricultural Service, Corporative Extension Service, University of
Florida.
Ministry of Environment and Energy (2016), Maldives National Biodiversity Strategy and
Action Plan, Maldives
Ministry of Environment and Energy (2016), State of the Environment 2016, Maldives

Proponent: Addu City Council
Consultant: Omni Solutions

P a g e | 74

EIA for the Proposed Landscaping Works in Tourism Zones of Hulhumeedhoo, Addu City

Morner et al (2004), New Perspectives for the future of the Maldives. In Global and
Planetary Change 40:177–182
NCLHR (2003), National Periodic Report on the Application of the World Heritage
Convention, National Center for Linguistic and Historical Research, Malé, Maldives
(http://whc.unesco.org/archive/periodicreporting/APA/cycle01/section1/mv.pdf)
Pittenger, D. R., Hodel, D. R. and Downer, A. J (2005), Transplanting Specimen Palms: A
Review of Common Practices and Research based Information. In HortTechnology 15 (1),
Jan-Mar2005
Rao, A.S. (1988), Water requirements of young coconut palms in a humid tropical climate. In
Irrigation Science, Volume 10, Number 3 / July, 1989
Roe D, Dalal-Clayton & Hughes, R (1995), A Directory of Impact Assessment Guidelines,
IIED, Russell Press, Nottingham, UK
Sandcays (2019), EIA for transplanting coconut palms from Magoodhoo to Medhufaru
Shafia, A (2006), http://www.fao.org/docrep/007/ad522e/ad522e09.htm
Thupali, R (2005), Forestry Assessment and Programme Planning, Maldives, FAO
UNDP (2006), Developing a Disaster Risk Profile for Maldives, UNDP Maldives
http://www.unescap.org/rural/doc/sads/maldives.pdf
http://www.pinkynursery.com/transplantation.php
http://coconutboard.nic.in/protect.htm#rhino
http://portal.cbit.uq.edu.au/pestnet/Summaries/Crops/Plantationcrops/Coconutoilpalm/Insects/
Chelisochesmorio/tabid/2232/Default.aspx
http://www.fao.org/docrep/010/ag117e/AG117E05.htm
http://www.issg.org/database/species/impact_info.asp?si=1406&fr=1&sts=&lang=EN

Proponent: Addu City Council
Consultant: Omni Solutions

P a g e | 75

EIA for the Proposed Landscaping Works in Tourism Zones of Hulhumeedhoo, Addu City

12 Appendices
Appendix 1: Approved Terms of Reference
Appendix 2: Commitment letter from Proponent
Appendix 3: Approved Master Plan
Appendix 4: General comments from NDMA
Appendix 5: Biosphere Reserve and letter from Council regarding development areas
Appendix 6: Email of final report to City Council
Appendix 7: Attendance/emails of stakeholder consultations

Proponent: Addu City Council
Consultant: Omni Solutions

P a g e | 76

Environmental Protection Agency

No: 203-ECA/426/2020/11

Terms of Reference for the Environmental Impact Assessment
for the Proposed Landscaping works in Toursim zones of
Hulhumeedhoo, Addu City
The following is the Terms of Reference (ToR) following the scoping meeting held on 9th September 2020 for
undertaking the EIA of the Proposed Landscaping works in Tourism zones of Hulhumeedhoo, Addu City.The
proponent of the project is Addu City Council. The EIA consultant of this project is Mr. Amir Musthafa (License
No. EIAP01/2013).
While every attempt has been made to ensure that this ToR addresses all of the major issues associated with
development proposal, they are not necessarily exhaustive. They should not be interpreted as excluding from
consideration matters deemed to be significant but not incorporated in them, or matters currently unforeseen, that
emerge as important or significant from environmental studies, or otherwise, during the course of preparation of
the EIA report.
1. Introduction and rationale – Describe the purpose of the project with the rationale 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 defined project boundary. Identify the donors and 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) if deemed significant for the study. Relevant
developments in the areas must also be addressed including residential areas, all economic ventures and cultural
sites.
3. Scope of work – Identify and number tasks of the project including site preparation, construction and
decommissioning phases. The following tasks shall be completed:
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 should be provided (all inputs and
outputs related to the proposed activities shall be provided):
Landscaping and vegetation removal
 Location to clear vegetation marked on an A-3 size map;
 Land survey approval of locations to clear, if a road identifying the width of the road;
 Information on the areas to replant 02 plants for each plant removed;
 Source of plants to be replanted;
 Schedule of implementation;
 What would be done with the removed vegetation?
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Work method and machineries for uprooting and transportation of trees;
Methodology of replanting the trees at other locations in the island;
Movement of machinery at the project location;
Backfilling of holes created from uprooting;
Backfilling material and how to source the material;
Green waste management;
Environmental monitoring during transplantation activities;
Measures to protect environmental values during construction and operation;
Future development plans at the clearance site.

Temporary facilities
 Construction methods, scheduling and operation of temporary facilities including power generation, oil
storage, water supply, wastewater treatment, accommodation facilities, waste management and
decommissioning;
 Labour requirements;
 Material storage;
 Housing of temporary labour;
 Waste management at the temporary facility.
Hazard Vulnerability



Fire, electrical and explosion hazard;
Vulnerability of area to flooding and storm surge.

Health and Safety



Availability of basic first aid facilities;
Availability of safety gears.

Waste Management



Details of waste management during construction and operational phase;
Waste fuel and oil management details.

Project Management
 Project work schedule: Include project progress, target dates and duration of works,
construction/operation/closure of labor camps, access to the site, safety, equipment and material storage,
power and fuel supply;
 Waste management practices during construction phase of the project.
Task 2. Description of the environment – Assemble, evaluate and present the environmental baseline study/data
regarding the study area and timing of the project (e.g. monsoon season). Identify baseline data gaps and identify
studies and the level of detail to be carried out by consultant. Consideration of likely monitoring requirements
should be borne in mind during survey planning, so that data collected is suitable for use as a baseline. As such all
baseline data must be presented in such a way that they will be usefully applied to future monitoring. The report
should outline detailed methodology of data collection utilized.
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The baseline data will be collected before construction. All survey locations shall be referenced with Geographic
Positioning System (GPS) including water sampling points, reef transects, vegetation transects and manta tows
sites for posterior data comparison. Information should be divided into the categories shown below:
Climate
 Temperature, rainfall, wind, waves, evaporation rates;
 Risk of hurricanes and storm surges.
Ecology
 Identify marine protected areas (MPAs) and sensitive sites such as breeding or nursery grounds for
protected or endangered species (e.g. coral reefs, spawning fish sites, nurseries for crustaceans or specific
sites for marine mammals, sharks and turtles; and significant inland flora;
 Vegetation survey including type of vegetation and number of extent of vegetation to be cleared;
 Terrestrial environment survey of the location to which the trees are to be transported.
Physical Parameters
 Ground water quality assessment of desalination plant site and at borehole locations, measuring these
parameters, temperature, pH, salinity, conductivity, and total hydro carbon;
 Noise measurement at residential areas closest to the landscaping sites.
Socio-economic environment
 Demography: total population, sex ratio, density, growth, and pressure on land and marine resources;
 Economic activities of both men and women;
 Tourism development in the island and potential for growth;
 Land use planning and natural resource use;
 Accessibiilty and public transport within and to other islands;
 Services quality and accessibility including health care facilities;
 Community needs;
 Sites with historical or cultural interest or sacred places.
Hazard vulnerability:
 Vulnerability of area to flooding, storm surge and tsunami events.
Task 3. Legislative and regulatory considerations – Identify the pertinent legislation, regulations and standards,
and environmental policies that are relevant and applicable to the proposed project, and identify the
appropriate authority jurisdictions that will specifically apply to the project.
Task 4. Potential impacts (environmental and socio-cultural) of proposed project, incl. all stages – The EIA
report should identify all the impacts, direct and indirect, during and after construction, and evaluate the
magnitude and significance of each. Particular attention shall be given to impacts associated with the
following:
Impacts on the natural environment
 Impacts on ground water table and quality as a result of construction and operation activities (if any);
 Impact due to equipment and vehicle leaks and spillage;
 Impacts on landscape integrity/scenery.
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Impacts on the socio-economic environment
 Impacts on employment and income, potential for local people to have (temporary or long term) job
opportunities (and what kind) in the execution of the works;
 Disturbance to local natural resource users such as farming areas, and tourism ventures nearby;
 Impact equity (economic activities, employment, income).
Construction related hazards and risks
 Pollution of the natural environment (e.g. oil spills, discharge of untreated waste water and solid waste,
including construction waste);
 Risk of accidents and pollution on workers and local population;
 Impact due to any traffic diversions;
 Impacts of noise, and work related safety issues.
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. Alternatives to proposed project – – Describe alternatives including the “no action option” should be
presented. Determine the best practical environmental options. Alternatives examined for the proposed project that
would achieve the same objective including the “no action alternative”. Environmental, social and economic
factors should be taken into consideration. The report should highlight how the various alternatives were
determined. All alternatives must be compared according to international standards and commonly accepted
standards as much as possible. The comparison should yield the preferred alternative for implementation.
Mitigation options should be specified for each component of the proposed project.
Task 6. Mitigation and management of negative impacts – Identify possible measures to prevent or reduce
significant negative impacts to acceptable levels. These will include both environmental and socio-economic
mitigation measures. Measures for both construction and operation phase shall be identified. 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. Mitigation
measures shall be detailed to include expected costs of implementation and the personnel responsible for
undertaking the mitigation measures.
Task 7. Development of monitoring plan – Identify the critical issues requiring monitoring to ensure compliance
to mitigation measures and present impact management and monitoring plan for ground water and sea water quality.
Ecological monitoring will be submitted to the EPA to evaluate the damages during construction, after project
completion and annually up to one year and then on a yearly basis for five years after. The baseline study described
in task 2 of section 2 of this document is required for data comparison. Detail of the monitoring program including
the physical and biological parameters for monitoring, cost commitment from responsible person to conduct
monitoring in the form of a commitment letter, detailed reporting scheduling, costs and methods of undertaking the
monitoring program must be provided.
Task 8. Stakeholder consultation, Inter-Agency coordination and public participation) – EIA report should
include a list of people/groups consulted and what were the major outcomes. Identify appropriate mechanisms to
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supply stakeholders and the public with information about the development proposal and its progress. Major
stakeholder consultation shall include relevant government ministries, government agencies, engineers/designers,
Atoll Council and Utility service providers. The following parties should be consulted;










Addu City Council (Hulhudhoo/Meedhoo Council);
General Public of the 2 Islands (at least 20% of the households need to be captured through random
sampling and bias towards age and gender needs to be avoided);
Ministry of Environment (Environment Department, Biodiversity Unit, Addu Nature Park);
Environmental Protection Agency (Environmental Research and Conservation Unit);
Utility service providers;
Cable Operators (If applicable);
Maldives Land and Survey Authority;
Ministry of Tourism;
National Disaster Management Authority (Can include the general points given by the authority in general
for all projects).

If the surveys are undertaken at a time where public health emergency is declared due to COVID 19, consultation
with stakeholders can be undertaken via conference calls. Public consultations instead of community gatherings
can be undertaken as one on one surveys in person, through telephone or through online surveys (evidence and
records of this need to be presented). The EIA report needs to be submitted to island council and atoll council and
evidence of submission needs to be included in the report. EIA report needs to include a list of those who are
consulted, moreover, the report needs annex minutes of any meetings held.
4. Presentation- The environmental impact assessment report, to be presented in digital format, will be concise
and focus on significant environmental issues. It will contain the findings, conclusions and recommended
actions supported by summaries of the data collected and citations 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 2012 and the subsequent amendments.
5. Timeframe for submitting the EIA report – The developer must submit the completed EIA report within 6
months from the date of this Term of Reference.

----------------------------------14th September 2020
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MEEDHOO TOURISM ZONE S1 PLOT ARRANGEMENT

LOT #

TYPE

AREA

A1 - A2:

HOTEL

10000 SQFT

MAX HEIGHT
4 FLR / 14.0 M

B1

HOTEL

7000 SQFT

4 FLR / 14.0 M

C1 - C7:

GUEST HOUSE

5000 SQFT

4 FLR / 14.0 M

D1 - D6:

GUEST HOUSE

2400 SQFT

4 FLR / 14.0 M

SP1 - SP2: SUPPORT BUILDING
1

88-DS/426/2020/15

UTILITY SERVICE BUILDING & SUPPORT

PROJECT: ADDU CITY LOCAL TOURISM ZONE MASTER PLAN DEVELOPMENT
ZONE LAND USE

PROJECT STAGE:
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CLIENT:

ADDU CITY COUNCIL

LOCATION: S. MEEDHOO
DATE:

11/2020

®

beim

SCALE: 1:200M DWG No: PLD-01/20

BEIM, lot 10615, 4-07,
Kinbi Gas Magu, NGH1
Hulhumale, Maldives
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33929 [111'-4"]

A1 - A2

19330 [63'-5"]

17902 [58'-9"]

52310 [171'-7"]

A1 - A2: 2 Nos
CITY HOTEL
10,000 SQFT
4 FLR / 14.0 M
1.0 M SETBACK FROM ALL SIDES

B1

B1: 1 Nos
CITY HOTEL
7,000 SQFT
4 FLR / 14.0 M
1.0 M SETBACK FROM ALL SIDES

30600 [100'-5"]

C1 - C7

C6 - C7: 2 Nos
GUEST HOUSE
5,000 SQFT
4 FLR / 14.0 M
1.0 M SETBACK FROM ALL SIDES

12240 [40'-2"]

15300 [50'-2"]

18360 [60'-3"]

D1 - D6

E1 - E6: 6 Nos
GUEST HOUSE
2,400 SQFT
4 FLR / 14.0 M
0.6 M SETBACK FROM ALL SIDES

MEEDHOO S1 PLOT DETAILS

88-DS/426/2020/15
PROJECT: ADDU CITY LOCAL TOURISM ZONE MASTER PLAN DEVELOPMENT
ZONE LAND USE

PROJECT STAGE:
CLIENT:

ADDU CITY COUNCIL

LOCATION: S. FEYDHOO
DATE:

11/2020
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PROJECT: ADDU CITY LOCAL TOURISM ZONE MASTER PLAN DEVELOPMENT
ZONE LAND USE

PROJECT STAGE:
CLIENT:

ADDU CITY COUNCIL

LOCATION: S. HULHUDHOO

HULHUDHOO TOURISM ZONE SITE LOCATION

DATE:

11/2020
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WEST SIDE BEACH AND LAGOON

LOT #

TYPE

AREA

MAX HEIGHT

A1 - A2:

HOTEL

10000 SQFT

4 FLR / 14.0 M

SP1 - SP3: SUPPORT BUILDING

B1 - B3:

HOTEL

7000 SQFT

4 FLR / 14.0 M

WS: COMMUNAL BEACH AND WATER SPORTS AREA

C1 - C6:

GUEST HOUSE

5000 SQFT

4 FLR / 14.0 M

1

MAIN ACCESS ENTRY & EXIT TO RESORT AND TOURISM AREA

D1 - D6:

GUEST HOUSE

3000 SQFT

4 FLR / 14.0 M

2

ENTRY & EXIT TO HOTEL ZONES FROM LINK ROAD

E1 - E8:

GUEST HOUSE

2400 SQFT

4 FLR / 14.0 M

88-DS/426/2020/15

PROJECT: ADDU CITY LOCAL TOURISM ZONE MASTER PLAN DEVELOPMENT

HULHUDHOO TOURISM ZONE S6 PLOT ARRANGEMENT
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ZONE LAND USE

PROJECT STAGE:
CLIENT:

ADDU CITY COUNCIL
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SCALE: 1:150M
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38741 [127'-1"]
30600 [100'-5"]

A1 - A2: 2 Nos
CITY HOTEL
10,000 SQFT
4 FLR / 14.0 M
1.0 M SETBACK FROM ALL SIDES

B1 - B2

15300 [50'-2"]

A1 - A2

21420 [70'-3"]

24000 [78'-9"]

30600 [100'-5"]

B1 - B2: 2 Nos
CITY HOTEL
7,000 SQFT
4 FLR / 14.0 M
1.0 M SETBACK FROM ALL SIDES

C1 - C6

C1 - C6: 6 Nos
GUEST HOUSE
5,000 SQFT
4 FLR / 14.0 M
1.0 M SETBACK FROM ALL SIDES

20271 [66'-6"]

D1 - D6

D1 - D6: 6 Nos
GUEST HOUSE
3,000 SQFT
4 FLR / 14.0 M
1.0 M SETBACK FROM ALL SIDES

12240 [40'-2"]

13716 [45']

18360 [60'-3"]

E1 - E8

E1 - E8: 8 Nos
GUEST HOUSE
2,400 SQFT
4 FLR / 14.0 M
0.6 M SETBACK FROM ALL SIDES

88-DS/426/2020/15

HULHUDHOO S6 PLOT DETAILS

PROJECT: ADDU CITY LOCAL TOURISM ZONE MASTER PLAN DEVELOPMENT
ZONE LAND USE

PROJECT STAGE:
CLIENT:

ADDU CITY COUNCIL

LOCATION: S. HULHUDHOO
DATE:

11/2020
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SCALE: NTS
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Kinbi Gas Magu, NGH1
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National Disaster Management Authority
G. Rihijehi koshi, Ameenee Magu, Malé, Maldives
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General comment from NDMA for Environment Impact Assessment scoping/stakeholder
meetings.
The National Disaster Management Authority advices and encourages proponents and consultants
working on development projects to carry out a study to identify, predict and evaluate hazard impacts
associated with a new development or the extension of an existing facility (from existing hazards as
well as those which may result from the project).
This is achieved through an assessment of the hazards that are likely to affect or result from the project
and an assessment of the project’s vulnerability and risk of loss from hazards.
NDMA believes that Hazard impact assessment is an integral component of and extension to the
environmental review process and environmental impact assessment in that it encourages explicit
consideration and mitigation of hazard risk.
--Hazard1
Hazard: A process, phenomenon or human activity that may cause loss of life, injury or other health impacts,
property damage, social and economic disruption or environmental degradation.
Annotations: Hazards may be natural, anthropogenic or socio-natural in origin. Natural hazards are
predominantly associated with natural processes and phenomena. Anthropogenic hazards, or human-induced
hazards, are induced entirely or predominantly by human activities and choices. This term does not include
the occurrence or risk of armed conflicts and other situations of social instability or tension which are subject
to international humanitarian law and national legislation. Several hazards are socio-natural, in that they are
associated with a combination of natural and anthropogenic factors, including environmental degradation and
climate change.
Hazards may be single, sequential or combined in their origin and effects. Each hazard is characterized by its
location, intensity or magnitude, frequency and probability. Biological hazards are also defined by their
infectiousness or toxicity, or other characteristics of the pathogen such as dose-response, incubation period,
case fatality rate and estimation of the pathogen for transmission.
Multi-hazard means (1) the selection of multiple major hazards that the country faces, and (2) the specific
contexts where hazardous events may occur simultaneously, cascading or cumulatively over time, and taking
into account the potential interrelated effects.
Hazards include (as mentioned in the Sendai Framework for Disaster Risk Reduction 2015-2030, and listed in
alphabetical order) biological, environmental, geological, hydro-meteorological and technological processes
and phenomena.

1

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