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Executive Summary
This report addresses the environmental concerns related to the proposed reclamation of land
for the development of resort on Ethere Madivaru. The Proponent of the proposed development
is Mr. C. P. Ajith Wijeyesekera.
Ethere Madivaru is a 2-hectare vegetated coral island (previous picnic island) located on the
NE corner of North Ari Atoll. It is quite well protected except for the eastern side which is
subjected to oceanic waves coming from Alihuras Kandu, the sea between South Malé Atoll
and North Ari Atoll. However, the island is quite protected, especially on the western side due
to the wide reef flat followed by shallow lagoon and large expanse of deep lagoon in the middle
of the reef.
The existing island of Ethere Madivaru is proposed to be reclaimed to an approximate minimum
area of 7hectares. The reclaimed area would be about 5 hectares extending north, west and south
of the existing island. Material for reclamation will be dredged from existing deep lagoon areas
where enough sand is estimated to be available even if a third of the proposed borrow area is
dredged to about 3m below existing seabed. The deep lagoon can also be used for future beach
nourishment if the reclamation is done appropriately.
The island is proposed to be developed as a luxury resort with 120 guest rooms. This report
does not cover the resort development but reclamation and landscaping only. However, the
planned development is briefly discussed to highlight the need for the reclamation, shore
protection and landscaping requirements under this phase of the proposed resort development.
An initial temporary jetty would be made on the side facing the deep lagoon. The temporary
jetty would be kept until the end of construction phase and therefore, in order to minimize its
impacts on longshore sediment transport, it would be kept short. The existing reef entrance
channel would be sufficient for the purpose of the proposed development. However, some
dredging may be done to allow for access by dredger, landing crafts and rock barges.
The reclaimed island will need shore protection structures to minimize erosion. Shore
protection would be mainly nearshore structures and are not expected to have major negative
impacts. A combination of groynes and nearshore submerged breakwaters using rock boulders
are the most effective solution. However, only groynes may also be quite effective except that
the aesthetics of the beach may be a cause for concern as groynes would have part of it on the
Proponent: Mr. C. P. Ajith Wijeyesekera
Consultant: Sandcays
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beach. Offshore breakwaters would not be necessary as the island including reclaimed land
would not be subjected to severe wave activity due to its location.
Due to its location and orientation, the island can be accessed from both the west and east sides,
for which reason the island could be managed with the usual two-jetty configuration adopted
in most of the resorts within the atoll lagoon (without the need for a harbour). The existing
island already has a jetty on the east side where it is generally calm during both monsoons as it
is protected by a shallow reef on its east and by the existing islet on its west. The reclaimed
island will be landscaped using plants transplanted from approved nurseries and other islands
where projects involving vegetation clearance have been approved. The trees would be
carefully transplanted and grown on the island. In addition, a nursery would be established on
the island from the onset of the reclamation phase to aid in the landscaping of the reclaimed
land.
The proposed development will conform to all current environmental legislations including the
Environmental Protection and Preservation Act, Dredging and Reclamation Regulations,
Regulation on Cutting, Uprooting and Transplantation of Trees, EIA Regulations, Waste
Management Regulation and the Regulation on the Protection and Conservation of the
Environment in the Tourism Industry. Existing national policies on matters relating to
environmental protection and preservation will also be strictly followed.
The main negative impact of the proposed development will be the impact of sedimentation on
the areas of the housereef due to dredging and reclamation. In addition, there would be moderate
impacts due to landscaping by transplanting plants from other islands or other countries. When
trees are transplanted from approved sites, it would help to save trees that would otherwise be
cut down. Waste management, power generation, sewage and wastewater disposal and brine
discharge during the construction phase would have some minor impacts, however, these
systems are in place already and major mitigation measures would not be necessary.
These impacts are inevitable, but every effort is to be made to minimize the impact and footprint
of the impact. The impact of sedimentation on the reef will be minimized by taking into
consideration appropriate hydrodynamic and tidal conditions and providing fill areas with
appropriate bunds as well as using silt screens where appropriate. To minimize the impact of
transplanting coconut palms and other trees/vegetation, unnecessary felling of trees or
deforestation will be completely avoided. Therefore, projects that involve vegetation clearance

Proponent: Mr. C. P. Ajith Wijeyesekera
Consultant: Sandcays

P a g e | xii

EIA for the Proposed Reclamation Phase of Resort Development at Ethere Madivaru, North Ari Atoll

for which Environmental Impact Assessment has been done and approved would be chosen.
For other islands or locations, an Addendum to this EIA will be done once appropriate locations
have been identified. Landscaping of the proposed resort will be done according to the
recommendations of a landscaping consultant.
Waste during construction will be sent to the waste collection and management setup at
neighbouring Thilafushi. Supervision and awareness of construction workforce is highly
recommended to minimize and manage waste well. Wastewater during construction will be into
the existing sewerage system in the existing island, which has been developed as a picnic island
in the past. This system will be decommissioned once the sewerage system for the island is
developed and sewage effluent in the tanks disposed using the new sewerage system. Existing
RO Plant is functional and would be used to meet the water needs of the workforce on the
island(s). Temporary accommodation will also be provided using the existing huts in the island.
The impacts of the operational phase will be covered in the separate EIA to be prepared for
resort construction.
Environmental monitoring has also been incorporated into the proposed reclamation phase.
Monitoring will be undertaken according to the monitoring programme recommended in this
report. Recommended monitoring for the project during the construction phase include
shoreline changes, no. of trees imported/transplanted, waste management practices,
drogues/current meters at specific locations, sedimentation levels (turbidity and total suspended
solids) and sedimentation rate, if necessary. Six monthly monitoring reports would be submitted
to the EPA (copied to the Ministry of Tourism) over the monitoring period.
The overall environmental impacts of the project have been assessed using appropriate matrices
and the results indicated that the proposed project has major socio-economic benefits as a result
of the proposed resort development on reclaimed land. Therefore, although there would be
negative environmental impacts, it is recommended to allow the project to proceed as proposed.
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ދ ޚުލާޞާ
ސާ ާ
މި ރިޕޯޓަކީ އއ .އެތެރެމަޑިވަރުގައި ރިސޯޓު ތަރައްޤީ ކުރުމުގެ މަސައްކަތް ކުރުމަށްޓަކައި މިހާރު އިން 2
ހެކްޓަރުގެ ރަށް  7ހެކްޓަރަށް އިތުރުކުރުމުގެ މަސައްކަތްކުރުމުގެ ސަބަބުން ތިމާވެށްޓަށް އަސަރު ފޯރާނެ މިންވަރު ބަޔާންކުރުމުގެ
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ގޮތުގައި ޤާއިމުކޮށްފައި އޮތް 2 ،ހެކްޓަރުގެ ކުޑަ ރަށެކެވެ .މިރަށް އޮންނަނީ އިރުމަތީ ފަރާތުގައި އޮންނަ ތިލަ ފަރެއްގެ
ނިވަލުގައެވެ .ނަމަވެސް ،އިރުދެކުނު ފަރާތުން އަލިހުރަސް ކަނޑުގައި އުފެދޭ ބާނީގެ އަސަރުކުރެއެވެ .އޭގެ ސަބަބުން ރަށުގެ
އިރުމަތީ ފަރާތު ގޮނޑުދޮށް އޮންނަނީ ގިރާފައެވެ .ނަމަވެސް ،މައިގަޑު ގޮތެއްގައި ރަށް އޮންނަނީ ދެ މޫސުމަށް ނިވާ ލިބޭ
ގޮތަށެވެ .ޙާއްޞަކޮށް ހުޅަނގު ފަރާތުގައި އޮންނަ ތިލަފަޅާއި ފުންވިލުގެ ސަބަބުން ރާޅުގެ އަސަރުކުރާ މިންވަރު ކުޑަކަމުގައި
ފާހަގަކުރެވެއެވެ.
މި މަޝްރޫޢުގެ ދަށުން މިހާރު އޮތް ރަށް  7ހެކްޓަރަށް ބޮޑުކުރުމުގެ ގޮތުން އިތުރު  5ހެކްޓަރުގެ ބިން ހިއްކުން
ހިމެނެއެވެ .މިކަމަށް ބޭނުންވާ ވެލި ނަގާނީ މި ފަޅުގެ މެދުގައި އޮންނަ ވިލުންނެވެ .މި ވިލުގެ އެންމެ ފުން ހިސާބުގައި 8
މީޓަރު ހުންނަ އިރު ވިލުގެ  3ބައިކުޅަ  1ބައި  3މީޓަރަށް ކޮނުނަސް ބޭނުންވާ ވެލި ލިބޭނެއެވެ.
މި އެންމެމަތީ ފަންތީގެ ޓޫރިސްޓުންނަށް އަމާޒުކޮށްގެން ޒަމާނީ ފެންވަރަށް ތަރައްޤީ ކުރެވޭ މި ރިސޯޓުގައި
 120ކޮޓަރި ހުންނާނެއެވެ .މި ރިޕޯޓުގައި ރިސޯޓު ތަރައްޤީ ކުރުމުގެ ބައި ނުހިމެނުނަސް މި މަޝްރޫޢުގެ ނުވަތަ ހުށަހަޅާފައިވާ
ބިންހިއްކުމުގެ މަޝްރޫޢުގެ މައިގަނޑު ބޭނުމަކީ އެއީ ކަން ފާހަގަކުރުމުގެ ގޮތުން އެކަމަށް ރިޕޯޓުގައި އަލިއަޅުވާލުން މުހިއްމު
ކަމުގައި ފެނެއެވެ .ބިން ހިއްކުމުގެ އިތުރުން ގޮނޑުދޮށް ހިމާޔަތްކުރުމުގެ ގޮތުން ހިލަ ބޭނުންކޮށްގެން ކަނޑުތޮށްޓާއި ހުރަސްތޮށި
ޖެހުމަށް ވަނީ ހުށަހަޅާފައެވެ .މިގޮތުން ހަމައެކަނި ހުރަސްތޮށި ޖަހައިގެންވެސް ގޮނޑުދޮށް ގިރާ މިންވަރު ކުޑަކުރެވުނު ކަމުގައި
ވީނަމަވެސް ،ހުރަސްތޮަށްޓާއެކު އެއްގަމާއި ކައިރީގައި ކަނޑުތޮށި ޖަހަނީ ހުރަސްތޮށި މަދުކޮށް ގޮނޑުދޮށުގެ ހިތްގައިމުކަން
ނުގެއްލޭ ގޮތަށް އެކަން ކުރުމުގެ ބޭނުމުގައެވެ.
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ރަށުގައި ކުރާ މަސައްކަތަށް ބޭނުންވާ ތަކެތި ބޭލުމަށް ރަށުގެ ވިލާވީ ހުޅަނގު ފަރާތުގައި ވަގުތީ ފާލަމެއް
ހަދާނެއެވެ .މި ފާލަން ހަދާނީ ވީހާވެސް ކުރުކޮށް އޭގެ ސަބަބުން ރަށުގެ ވަށައިގެން ވެލި ދައުރުވާ ނިޒާމަށް ނޭދެވޭ ބަދަލުތައް
ނާންނާނެ ގޮތަށެވެ .މީގެ އިތުރުން މިފަޅަށް ވަދެ ނިކުންނަން މިހާރު ކޮނެފައިވާ ނެރަކީ އެކަށީގެންވާ ނެރެކެވެ .ނަމަވެސް،
ޑްރެޖަރާއި ރޮކް ބާޖު ވަދެ ނުކުމެވޭ ގޮތަށް މި މަޝްރޫޢުގެ ދަށުން މިނެރު އިތުރަށް ފުންކޮށް ފުޅާކުރާނެއެވެ.
މިރަށް ޠަބީޢީ ގޮތުން އުފެދިފައިވަނީ ދެ މޫސުމަށް ދެ ފާލަން ބޭނުންކުރެވޭނެ ފަދަ ގޮތަކަށް ކަމުން މިރަށުގައި
ބަނދަރު ނުހަދާ ދެ ޖެޓީ ހަދާގޮތަށް ވަނީ ހުށަހަޅާފައެވެ .މިގޮތުން މިހާރު އިން ޖެޓީ އަކީ ދެމޫސުމަށްވެސް ގިނަ ފަހަރު
ބޭނުންކުރެވޭ ގޮތަށް އިން ފާލަމެކެވެ .ރަށް ހިއްކައިގެން އިތުރުކުރާ ބިމުގައި ގަސްޖަހާނީ ގަސްވިއްކާ ނާސަރީތަކުންނާއި ރުއްގަސް
ގިނަ ޢަދަދަކަށް ކެނޑުމަށް ހުއްދަކުރެވިފައިވާ މަޝްރޫޢުތައް ހިންގާ ރަށްރަށުން ރުއްގަސް ގެނެސްގެންނެވެ .މިގޮތަށް ގެންނަ
ގަސް ފަރުވާތެރިކަމާއެކު އިންދައިގެން އާލާކުރުމުގެ އިތުރުން ރަށުގައި ޙާއްޞަ ނާސަރީއެއް ހަދާނެއެވެ.
މި މަޝްރޫޢު އެކުލަވާލެވި ތަރައްޤީ ކުރެވިގެން ދާނީ ކަމާއި ގުޅޭ ހުރިހާ ޤާނޫނުތަކާއި ޤަވާއިދުތަކެއް ތަންދޭ
ގޮތެއްގެ މަތިންނެވެ .މީގެ ތެރޭގައި ޙާއްޞަގޮތެއްގައި ތިމާވެށި ހިމާޔަތްކުރުމުގެ ޤާނޫނާއި ،ފަތުރުވެރިކަމުގެ ޤާނޫނާއި،
ފަޅުފުންކުރުމާއި ބިންހިއްކުމާއި ބެހޭ ޤަވާއިދު ،ތިމާވެށްޓަށް އަސަރުފޯރާ މިންވަރު ބަޔާންކުރުމާއި ބެހޭ ޤަވާއިދު ،ގަސް ކެނޑުމާއި
އެއްތަނުން އަނެއް ތަނަށް ގެންދިއުމާއި ބެހޭ ޤަވާއިދު ،ކުނި މެނޭޖްކުރުމާއި ބެހޭ ޤަވާއިދާއި ފެތުރުވެރިކަމުގެ ސިނާއަތުގައި
ތިމާވެށި ރައްކާތެރިކޮށް ދެމެހެއްޓުމާއި ބެހޭ ގަވާއިދު ފާހަގަކުރެވެއެވެ.
ނކަމަށްބެލެވެނީ ބިން ހިއްކުމުގެ ސަބަބުން
މަޝްރޫޢު ގެ ސަބަބުން ތިމާވެށްޓަށް އެންމެ ނޭދެވޭ އަސަރެއް ފޯރާ ެ
ވެލި އަދި ކިލަނބު ފަރުމައްޗައް ގޮސްގެން ކޮށްފާނެ ނޭދެވޭ އަސަރެވެ .މީގެ އިތުރުން ހިއްކާ ސަރަޙައްދުގައި ގަސް )ޙާއްޞަކޮށް
އގެ ތަބީޢީ މާހައުލަށް
ގިނަ ޢަދަދެއްގެ ރުއް( އެހެން ރަށަކުން ނުވަތަ ރަށްރަށުން ގެނެސް ޖެހުމުގެ ސަބަބުން އެގަސް ކަނޑާ ތަނެ ް
އަތުވެދާނެ ބަދަލަކީ މަޝްރޫޢުގެ ސަބަބުން ކޮށްފާނެ ނޭދެވޭ އަސަރުތަކުގެ ތެރޭގައި ހިމެނޭ ކަމެކެވެ .ނަމަވެސް ،އެގަސް ނަގަނީ
ކޮންމެހެން ތަރައްޤީގެ ބޭނުމަށް ނަގަން ޖެހިގެން ކަމުގައި ވެފައި މިފަދަ މަޝްރޫޢުތަކުގައި އެގަސް ބޭނުންކުރެވެމުން އެގަސް
ނއްތާލުމާއި ،ހަކަތަ އުފެއްދުމާއި ،ފެނާއި ނަރުދަމާގެ ޚިދުމަތަކީ މިހާރު
ސަލާމަތްކުރެވޭ ކަމީ ކުރާނެ ހެޔޮ އަސަރެކެވެ .ކުނި ަ
ލތްތަކެއް ކަމުން މިކަންމަކުގެ ސަބަބުން ކުރާ ނޭދެވޭ އަސަރު ކުޑަވެފައި މެނޭޖްކުރަން
އެތެރެމަޑިވަރުގައި ޤާއިމްކުރެވިފައިވާ ވަސީ ަ
ފަސޭހަވާނެއެވެ.
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އިސްވެ ބަޔާންކުރެވުނު ކަންކަމުގެ ސަބަބުން ތިމާވެށްޓަށް ކޮށްފާނެ ނޭދެވޭ އަސަރުތައް ކުޑަކުރުމަށް ކުރުމަށް
މިރިޕޯޓުގައި ފާހަގަ ކުރެވިފައިވާ ކަންކަން ކުރެވިއްޖެނަމަ އަސަރުފޯރާނެ މިންވަރު ކުޑަކުރެވޭނެއެވެ .މިގޮތުން އުފެދޭ ކިލަނބުގެ
އަސަރުކުޑަކުރުމަށް އޮއިވަރާއި ދިޔަވަރަށް ބަލައިގެން މަސައްކަތް ކުރުމާއި އަދި ކޮންނަމުންދާއިރު ފަރުމައްޗަށް ކިސަޑުގެ އަސަރު
ކުޑަކުރުމަށް ކުރެވެން ހުރި ކަންކަން ކުރުމާއި ކަމަށް އެކަށީގެންވާފަދަ އާލާތްތައް ބޭނުންކޮށްގެން އެކަން ކުރުމަށް ވަނީ
ހުށަހެޅިފައެވެ .ރުއްގަސް ގެނައުމުގެ ސަބަބުން ކޮށްފާނެ ނޭދެވޭ އަސަރު ކުޑަކުރުމުގެ ގޮތުން މި މަޝްރޫޢަށް ރުއްގަސް ހޯދާނީ
އެހެން ރަށްރަށުގައި ހިންގާ މަގު ހެދުން ،ޢިމާރާތްކުރުން ފަދަ ތަރައްޤީގެ މަޝްރޫޢުތަކުގެ ތެރޭގައި ރުއްގަސް ނަގަން
ހަމަޖެހިފައިވާ އަދި ހުއްދަ ދެވިފައިވާ ތަންތަނުންނެވެ .އެނޫންތަނަކުން ނަގާނަމަ އެކަން ކުރާނީ ތިމާވެށްޓަށް އަސަރު ފޯރާ
މިންވަރު ދެނެގަތުމުގެ ދިރާސާތައް ކޮށް ހުއްދަ ހޯދައިގެންނެވެ .އަދި ލޭންޑްސްކޭޕުކުރުމުގެ މަސައްކަތްކުރާނީ އެކަމުގެ ފަންނީ
ލަފާ ހޯދައިގެންނެވެ .ފެނާއި ނަރުދަމާގެ ނިޒާމް މިހާރުވެސް ރަށުގައި ޤާއިމުކުރެވިފައިވާތީ އެ ނިޒާމްތަކުގެ ބޭނުން ފުރިހަމަ
ގޮތުގައި ކުރުމުން ތިމާވެށްޓަށް ކުރާނެ އަސަރު ކުޑަކުރެވޭނެއެވެ .މި މަޝްރޫޢުގެ ދަށުން ރިސޯޓު ހެދުމުގެ މަސައްކަތުގެ
ސަބަބުން ކޮށްފާނެ އަސަރުތައް އެކަމަށް ޙާއްޞަކޮށްގެން ހަދާ ރިޕޯޓެއްގައި ވަކިން ހިމަނާނެއެވެ.
ވެށްޓަށް އަންނަމުންދާ ބަދަލުތައް ދެނެގަތުމުގެ ގޮތުން މި މަޝްރޫޢުގެ ދަށުން ކުރާ ދިރާސާތައް ބިންހިއްކުމުގެ
މަސައްކަތްކުރާއިރުވެސް ކުރިއަށް ގެންދާނެއެވެ .އަދި އެކަން ކުރިއަށް ގެންދަންވީ ގޮތް މި ރިޕޯޓްގައި ވަނީ ހިމަނާފައެވެ.
މިގޮތުން ބަލާނީ ގޮޑުދޮށަށް އަންނަ ބަދަލުތަކާއި ،ގަސް އިންދާ ވަރާއި ،ކުނި ނައްތާލާ ގޮތާއި މިންވަރު ،އޮއިވަރު އަދި ކޮނުމުގެ
ސަބަބުން އުފެދޭ ކިލަނބުކަން )ސަސްޕެންޑެޑް ސޮލިޑްސް އާއި ޓާރބިޑިޓީ( އަދި ބަލަން ޖެހޭ ތަންތާނގައި ސެޑިމެންޓޭޝަން
ރޭޓެވެ .މި ދިރާސާތަކަށް ފަހު ވެށްޓަށް އަންނަމުންދާ ބަދަލުތައް ދެނެގަތުމާއި ބެހޭ ރިޕޯޓް އީ.ޕީ.އޭ އާއި ޓޫރިޒަމް މިނިސްޓްރީ
އަށް ކޮންމެ  6މަސްދުވަހަކުން ހުށަހަޅަމުން ގެންދަންވާނެއެވެ.
މި މަޝްރޫޢުގެ ސަބަބުން ވެއްޓަށް ކޮންމެވެސް މިންވަރަކަށް ނޭދެވޭ އަސަރު ކުރިނަމަވެސް ޖުމްލަކޮށް
މުޅިމަޝްރޫއަކީ އިގްތިސާދީ އަދި އިޖްތިމާއީގޮތުން މުޅިގައުމަށް އޭގެ ފައިދާ ކުރާނެ މަޝްރޫޢުއެކެވެ .މިގޮތުން ،މި މަޝްރޫޢުގެ
ސަބަބުން ތިމާވެށްޓަށް ކުރާނެ ނޭދެވޭ އަސަރަށް ވުރެ އިޖުތިމާއީ އަދި އިޤްތިޞާދީ ފައިދާ ބޮޑުކަމަށް ދައްކާތީވެ ،މި މަޝްރޫޢު
ހުށަހަޅާފައިވާ ގޮތަށް )ރަށުގެ ނާޒުކު ތިމާވެށްޓާ ރަޙުމަތްތެރި ގޮތަށް( ކުރިއަށް ގެންދިއުން އެންމެ ރަގަޅުކަމަށް ފެނެއެވެ.

P a g e | xvi

Proponent: Mr. C. P. Ajith Wijeyesekera
Consultant: Sandcays

EIA for the Proposed Reclamation Phase of Resort Development at Ethere Madivaru, North Ari Atoll

1
1.1

Introduction
Introduction

This EIA report has been prepared in order to meet the requirements of the Environmental
Protection and Preservation Act of the Maldives to assess environmental impacts due to
proposed reclamation phase under the resort development on Ethere Madivaru, North Ari Atoll.
The Environmental Protection and Preservation Act of the Maldives clearly 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. As such the EIA
Regulations specifies all reclamation projects and resort projects (including modifications to
resorts) among projects that require EIA. Furthermore, those projects involving dredging and
reclamation are also subjected to the EIA process according to the Dredging and Reclamation
Regulations.
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 to protect
and preserve the built environment of the areas in proximity to the site or those areas and
environmental aspects affected by the development.
The findings of this report are based on qualitative and quantitative assessments undertaken
during a site visit in January and February 2020 for the purpose of this report as well as
professional judgment. The submission of this report was delayed due to the COVID situation
which worsened from March 2020. Data and information presented in the project concept
documents have been relied upon in order 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 previous resort development
projects have been reviewed and taken into consideration. For instance, the EIAs for
Proponent: Mr. C. P. Ajith Wijeyesekera
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Giraavarufalhu, Kudavattaru Falhu (work in progress) and experiences of the EIA Consultants;
especially experiences with resort development projects involving reclamation undertaken
recently, have been taken into consideration.

1.2

Background to the EIA

It is a legal requirement that new projects having potential for environmental impacts gain
environmental clearance or approval prior to construction and operation of such projects. This
EIA is prepared in accordance with the Terms of Reference (TOR) approved by the
Environmental Protection Agency on 20 April 2020. This Terms of Reference was later
extended on request due to COVID-19.
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

Scope of the EIA and Approach

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


Describe in detail the proposed project;



Identify the need and justification for the proposed development;



Describe the biophysical status of the existing environmental condition of the island
based on the findings undertaken during the site visits;
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Assess, identify and predict potential environmental impacts of the proposed
development;



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



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



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



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

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


Review of available Project documentation;



Discussions with involved key stakeholders;



Site visits to the island;



Baseline environmental assessments;



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



Regulation on Environmental Impact Assessment of 2012



Other Environmental Regulations highlighted in chapter 2 of this report



Maldives National Development Framework



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



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

1.4

Relevant Studies and Experiences

In order to prepare this EIA, recent EIA reports for resort development projects, especially those
involving reclamation, in which the project consultants have been recently involved as well as
those in the vicinity of the project site have been carefully studied. These include;


EIA for resort development on Giraavarufalhu (by reclamation of 2 islands), North Malé
Atoll (2020)



EIA, first addendum and environmental monitoring of resort development by
reclamation of several islands at Kudavattarufalhu, North Malé Atoll (2018 and
ongoing)
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EIA, Addendum, project management and monitoring of coastal works including
seagrass removal at Hakuraa Huraa (2018 and ongoing)



EIA and ongoing environmental monitoring for resort development by reclamation of
several islands at Maadhunifaru, North Malé Atoll (2016 onwards)



EIA for reclamation of islands for resort development at ADh. Heenfaru (2017)



EIA for resort development by reclamation of several islands at Kassanfaru, North Malé
Atoll (2017)



EIA for resort development at GA. Keredhdhoo (2017)



EIA for resort development by reclamation of several islands in J Lagoon, North Malé
Atoll (2017)



EIA and coastal design for coastal modifications at R. Aarah (2017)



EIA for the proposed resort development on K. Kuda Villingili (2015)



EIA and shore protection design for resort development at Dh. Maagau (2015)



EIA for resort development on L. Boduhuraa, Faress and Kudafaress (2015)



EIA for proposed resort development on Lh. Hudhufushi (2013)

Some EIAs by other consultants for recent resort projects undertaken in the central atolls have
also been studied.


EIA for reclamation of land in Maafushi, South Malé Atoll (CDE, 2019)



First Addendum to the EIA for expansion of Maadhoo (Water Solutions, 2019)

• EIA for resort development by reclamation at K. Feydhoofinolhu (2017)
• EIA for resort development by reclamation at ADh. Bodufinolhu (Zuhair 2016)
• EIA for the proposed resort development on K. Gusfinolhu (CDE 2014)
• EIA for the proposed resort development on K. Thanburudhoo (Aleem 2014)
• EIA for land reclamation and resort development at K. Dhiffushi reef (CDE 2013)
• EIA for proposed resort upgrading by reclamation on K. Bolifushi (Zahid et al 2008)
The land reclamation project at Kudavattarufalhu and Maafushi (immediately before
Kudavattarufalhu) undertaken by MTCC’s Mahaa Jarraafaa had been undertaken with low
environmental impacts. Unlike these, however, land reclamation in Thulusdhoo and the Greater
Malé region for housing projects such as the Hulhumalé reclamation and Gulhifalhu
reclamation project and reclamation of islands on Emboodhoofinolhufalhu south of Malé have
had some notable environmental impacts. These projects have also been undertaken using
hopper dredgers within a short period of time but generated large scale sedimentation and public
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attention. They have left a large scar of impacts around the development footprint and along
the route of the hopper. The most recent reclamation of Hulhumalé phase 2 has raised far more
problems than identified in the EIA report including public dismay due to death of large schools
of fish and associated smell in the enclosed sand bunds which has been made well in advance
in preparation for the dredging. Suction of material at the borrow area(s) has caused
sedimentation in a larger area including some housereefs of neighbouring resorts. The
reclamation of islands in Emboodhoofinolhufalhu had raised public discontent due to the
dredger’s impact as well as the creation of high sand bunds between the islands enclosing a
large area of lagoon, which could lead to stagnation in some areas and poor water quality. This
has also been observed in some other large reclamation projects carried out in the recent past
using hopper dredgers.
There are also lessons from the reclamation project undertaken for the expansion and
modernization of Ibrahim Nasir International Airport recently, which was carried out using
cutter suction dredger. Sedimentation was monitored by Sandcays during implementation. It
was observed that the sediment layer settles partly on the reef flat, however, due to currents
beyond the wave breaking zone, the material is suspended on top and flows with the currents
to a long distance to settle slowly on a nearshore location at a distance.
It is to be noted that for most of these projects environmental monitoring during construction is
lacking, because of which the actual magnitude and scale of impacts are not clearly understood
or documented. Monitoring reports available for Hulhumalé reclamation project have been
considered in understanding the impacts.
Some of the important points to note from experience and based on the studies undertaken in
the past are discussed below.


The most serious impact of dredging is sedimentation on the reef and lagoon benthos.
Without adequate controls, sedimentation can severely affect at least a 100m radius
from the dredge and fill areas, especially fill areas in case of using dredgers but both
dredge and fill areas in case of excavators and grab hoppers.



Silt screens were probably first used in Bolifushi redevelopment project, however, the
screens got damaged due to anchoring faults and strong currents. Silt screens used at a
later stage in the airport reclamation project were effective to some extent, however,
anchoring and screen management was poor even in this case. Silt screens can also cause
fine sediments to create muddy conditions in lagoons, for which reason silt screens shall
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not be used on the edge of the reclamation but at a considerable distance from the
proposed shoreline.


The use of sand bunds have two basic disadvantages, as has been observed in some of
the projects undertaken recently; (1) sand bunds are easily damaged by waves and tidal
flow, which in turn causes constant sediment resuspension around the bunds and (2)
sand bunds should be made quite wide and high to keep the bunds intact, but usually
ends as part of the reclamation boundary. On the other hand, the use of jumbo bags
placed on top of each other also tends to be damaged by waves and tides and collapses
easily. Hence, it is not suitable. Sandcays had recently experienced for the first time the
use of jumbo bags wrapped in geotextile (in the Kunaavashi project), in which it has
been found that the structure is more stable and acts as primary protection to the
reclaimed area and (almost) completely reduces sediment resuspension. Therefore,
Sandcays now recommends such structures for bunding in the projects in which
Sandcays is involved.



Borrow pits in some areas can become a sink for sand deposits/sediment moving in the
coastal zone while in other areas it can help to minimize erosion by damping wave
action. In some cases, where flow gets funnelled due to obstacles, deepening can
minimize erosion of the shoreline. Hence, it is important to decide where to locate the
dredge areas and how deep it should be. The Dredging and Reclamation Regulation
requires that borrow areas shall be at least 50m from the shoreline of an island/sand
bank.



Erosion and accretion is seasonal, therefore, it may be helpful to allow natural shifts to
occur after reclamation or provide appropriate protection immediately after reclamation
based on prevailing currents, winds and other climatic factors.



Dredging on reef flats or even lagoons using cutter suction dredgers or excavators can
have varying degree of material that may not be homogeneous and fine enough to be
used for a resort beach. Therefore, sieving would be necessary in such cases or fine sand
would have to be pumped from appropriate locations. In some of the reclamation
projects, direct filling of beaches with sand had left the beach with a lot of rubble to
manage after the waves profile the beaches following the fill. In some projects such as
the Maadhunifaru project currently underway, reclamation was undertaken mainly from
locations where fine sand is available and this has created fine sandy beaches without
the need for sieving of pumped material.
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1.5

EIA Implementation and Methodologies

This study was based mainly on data collected during a field investigation mission in January
and February 2020 by a team from Veshilab, a sister company of Sandcays and published
literature on similar settings and projects. The EIA report is compiled by Ahmed Zahid, who is
a registered EIA consultant with over 24 years of experience who has been involved in
numerous reclamation and shore protection as well as resort construction projects in the
Maldives. He was assisted by Hussain Fizah, a registered EIA consultant, who has been with
Sandcays since 2012 and has undertaken several EIAs in the past few years. Fizah is also the
Managing Director of Veshilab. Trained environmental surveyors at Veshilab namely
Mohamed Shifaf and Ali Muzdhan were involved in the baseline surveys. The bathymetric
surveys were carried out by Nisanthan Thiruchelvam assisted by Muzdhan.
Established and widely accepted methods have been applied in this EIA study. Field studies
have been undertaken using methods generally employed for EIA studies in the Maldives. The
field assessment methodologies are briefly described in Section 4.2 of this report.
The methods used to identify, predict and assess impacts are based on matrices that have been
established by the Consultants over a long period. In the matrix, the consultants assign a likertscale 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.
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2
2.1

Project Description
Introduction

The purpose of this section 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 section presents
materials and resources that will be used as well as the main output of the project.

2.2

The Proponent

The project to develop the resort is proposed by Mr. Chithrupa Premala Ajith Wijeyesekera. He
is the founder/owner of Blue Water Resorts of Sri Lanka, a well-established brand of resorts in
Sri Lanka. Blue Water Resorts Pvt. Ltd. of the Maldives is to be established soon for the purpose
of the proposed Ethere Madivaru development and operation.

2.3

Project Location and Boundaries

Ethere Madivaru is small, vegetated sand cay located on the northeastern corner of North Ari
Atoll at about 66km from Velana International Airport. On the east of Ethere Madivaru is the
notorious Alihuras Kandu and Ethere Madivaru is directly west of the Vaadhoo Channel which
brings in Oceanic Swells into the Alihuras Kandu from the Indian Ocean. On the east of the
housereef of Ethere Madivaru is another reef which is separated by a stretch of about 100m of
deep water. On the southern end of this narrow reef flat is a small rubble bank. This reef
provides a large degree of protection to Ethere Madivaru and influences its location on the
eastern rim of Ethere Madivaru reef.
On the northwest of Ethere Madivaru, at about 13km is the nearest inhabited island of Ukulhas.
The nearest resort is Bathala at about 5.5km south of Ethere Madivaru. Maayafushi is about
7km southwest of Ethere Madivaru. Close to Bathala is an Environmentall Sensitive Area
known as Bathala Thila and close to Maayafushi is a Protected Area (MPA) known as
Maayafushi Thila.
The island is formed on the eastern corner of the reef between the deep lagoon and the reef flat
including about half of the reef flat area. On this eastern side of the island, there is only less
than 50m of reef stretch with hardly any beach on this side.
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Figure 2-1: Location of Ethere Madivaru, North Ari Atoll (Google Earth)

Figure 2-2: Ethere Madivaru and its reef with neighbouring reef stretch
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2.4

The Project

The proposed project involves the reclamation of land to extend existing Ethere Madivaru of 2
hectares to about 7 hectares for the purpose of developing a luxury resort comprising of about
120 rooms. About 5 hectares of additional land will be reclaimed on the shallow lagoon areas
surrounding the small islet (Ethere Madivaru).
The proposed reclamation will be undertaken by dredging from the existing deep lagoon. A
dredger or dredge pumps would be suitable. Sufficient material is available from at no more
than a third of the deep lagoon area identified. As has been recently suggested by EPA, the
borrow area would be kept at about 20m from the edge of the deep lagoon (vilu dholhi). The
revised borrow area has been shown in Figure 2-6.
The proposed reclamation phase is expected to be completed in no more than 9 months. The
existing island has basic setup that can be used for accommodation of labour force, power
generation, oil storage, water supply, wastewater and waste management. The existing setup
will, therefore, be used for the reclamation phase and additional facilities would only be
required when the labour force increases during the resort construction phase.
The reclaimed island proposed under the scope of this EIA will have 120 rooms including beach
villas and water villas when constructed. The construction of the resort will be separately
covered in an Addendum to this EIA or a separate EIA.
The following subheadings will provide the relevant details of the project components that are
of environmental significance.

2.5

Environmentally Significant Activities

The main activities of the resort development that may have impacts on the environment are:


Temporary setup and facilities



Dredging entrance channel for dredger entry into borrow areas and future access



Construction of bunds



Dredge from the proposed borrow areas within the deep lagoon using dredger



Pumping dredged material to reclaim the proposed island



Levelling the reclamation area to the required level



Installation of shore protection structures
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Landscaping of reclaimed land by transplanting palms and trees (depending on whether
the parent sites have been identified by the time the EIA is completed)

The following subsections will provide in detail the activities proposed under the project.
2.5.1

Temporary jetty

A temporary jetty would be necessary for mobilizing equipment and materials to site throughout
the construction phase. Therefore, a temporary jetty is to be made towards the center of the
western side of the proposed reclaimed island when the bunds for reclamation are done. Dredge
material will be used to fill the temporary jetty which will be bunded with jumbo bags lined
along the periphery. The end of the jetty would be made of sand-cement (jumbo) bags or steel
sheetpiles. Sediment will be minimized by creating the peripheral bund first. The figure below
shows the layout of the proposed temporary jetty. Figure 2-6 shows the location of the
temporary jetty.
As an alternative to the proposed structure with jumbo bags wrapped in geotextile, geotextile
tubes may also be used. It is discouraged to dredge from the sides of the temporary jetty in order
to fill the jetty or bags or tubes.

Figure 2-3: Temporary jetty arrangement
2.5.2

Dredging

Cutter suction dredger or heavy-duty sand pumps are suitable given that sand is available in the
proposed borrow area(s) within the deep lagoon. Dredging using cutter suction dredger (CSD)
produces very coarse sediments which are sometimes unsuitable as beach material. When the
fine material is eroded, the remaining rubble on the beach is unsuitable for use as a resort beach
and may take a long period of time for beaches to attain natural quality. Hence, the use of a
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CSD is best to be considered if an appropriate grain sized sand deposit is available at least for
the beach component. However, cutter-suction dredger or high-capacity cutter pumps would be
necessary to speed up the process. Hence, appropriate sediment control measures would be
important. A combination of cutter suction dredgers and sand pumps may be more appropriate.
Core material for reclamation can be obtained by cutter suction dredger and sand pumps can be
used for beach nourishment.

Figure 2-4: Right: cutter-suction dredger, left: cutter head
Use of excavators in the lagoon or reef flat areas would be minimized. Excavators would,
however, be used for the maintenance dredging of the reef entrance channel, borrowing material
from the shallow to create temporary jetties and bund works.
2.5.3

Reclamation

It is proposed to reclaim an island of about 5 hectares in this phase of the proposed project. A
total of about 7 hectares including the existing island. The fill material for the reclamation is
proposed to be dredged from close to the edge of the deep lagoon towards the middle of the
lagoon. As recommended by EPA recently, a minimum of 15m would be left from the edge of
the deep lagoon (vilu dholhi).
The total fill volume is estimated to be 140,000m3. The table below provides the fill volume
estimation. In order to reclaim the proposed total area, filling will be initially done on the south
side after placing bunds in the area. Fill will be done to about 2.1m on each side so that 40% of
the sand will be available for filling the beaches after installing shore protection structures.
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Table 2-1: Fill volume estimation
Parameter
Total area to be reclaimed
Existing depth (average)
Height of fill
Total fill height
Total volume of fill
Percentage loss (assumed maximum)
Final volume of fill material required

Qty
56,000
1.0
1.5
2.5
140,000
10%
154,000

Unit
m2
m below MSL
m above MSL
m above existing seabed
m3
m3

The borrow area shown in Figure 2-6 is considered to yield adequate sand assuming there will
be sand in the area up to a depth of more than 3m from the existing seabed. The areas close to
the edge would be avoided.
Jumbo bags (wrapped in geotextile) or geotextile tubes would be used to bund areas where the
flow of sediment may harm reef area or reef patches. Sand bunds using excavators would be
avoided in order to minimize sedimentation in the lagoon. Areas where potential erosion is
prevalent can have permanent bunds with geotextile tubes while bunds in other areas can be
temporary using jumbo bags or similar, which will be removed once pumping of sand is
completed.
Once material is pumped to borrow areas, a wheel loader or truck would be used for spreading
the sand. Replenishment of the beaches would be done by fine sand pumped from borrow area
or dry sand from fill areas behind the beach areas, whichever is preferable.
Furthermore, the flow of dredge water will be channeled towards an opening the middle of the
reclamation area facing the deep lagoon. Silt screens or sediment curtains may be used at the
discharge area to contain the sediments.
2.5.4

Beach nourishment

Sediments need to match the fine to coarse quality material and should be of the quality (colour
and composition) suitable as a beach product. Beach replenishment should be carried out by a
sand pump or dried (and sieved) sand from fill areas, as described earlier.
The recommended mean grain size diameter is between 0.2 and 0.45 mm (material generally
passing through US standard sieve sizes of No.100 and No. 40). Sediments containing 10% or
more material smaller than a grain size diameter 0.074 mm (material passing a US standard
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sieve No.200) are not recommended. Sediments containing 20% or more material larger than a
grain size diameter of 2.0mm (material passing a US standard sieve No.10) is not recommend.
For areas that require beach but with geotextile tubes or other primary protection provided as
permanent feature, beach nourishment may be undertaken with a feeder berm to minimize
subsequent erosion.

Figure 2-5: Cross-section of post-fill beach replenishment for eroding beaches
2.5.5

Coastal Protection

Coastal protection measures will be taken to maintain the beaches and allow it to stabilize at
certain erosion prone areas. A tentative shore protection plan is given in Figure 2-6. Five
groynes and 7 nearshore breakwaters are proposed. The west central side is not expected to
undergo severe erosion, so, this side can be maintained by regular sand pumping. Therefore,
groynes have been avoided in this area in order to maintain the aesthetics of the beach on this
side.
The positions of the coastal protection structures will be marked using GPS positioning system.
Excavators will be used to place the rocks. The groynes that go under jetties would be laid
during the construction of the jetty, as it will be difficult to construct afterwards.
A detailed shore protection design will be done based on monitoring during the reclamation and
resort development and changes would be made to the initial shore protection done as per the
proposed. Shore protection measures would be minimized to the greatest possible extent.
2.5.6

Landscaping

The island requires vegetation of the reclaimed 5.6 hectares. About 700 to 900 coconut palms
are estimated to be require for the reclaimed area. It is proposed to use local species for
landscaping. Coconut palms and mature trees may be brought from other islands for
landscaping works. Coconut trees will be carefully uprooted from parent sites and transplanted
in the reclaimed area. Branches of other mature trees will be planted multiplying their numbers
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in the reclaimed area. The outer vegetation (heylhi) of reclaimed areas will be mainly developed
using vegetation similar to natural islands of the Maldives. Scaevola (magoo) and other coastal
plants would be planted in a nursery in the existing island. The nursery will be established on
the island from the onset of the project. Landscaping will closely simulate natural setting of the
islands of the Maldives. Landscaping will be undertaken after developing a comprehensive
landscaping plan.
Necessary environmental clearance will be obtained from the Environmental Protection
Agency for plants imported from other islands in the course of project implementation. Trees
that would be brought from other islands would be trees in areas approved for clearing. If palms
or trees are brought from an area which has not been approved for clearing, an EIA or addendum
to this EIA will be done before the trees are transplanted to site. Furthermore, it is expected
some of the landscaping requirements (especially coconut palms) may be imported from
abroad, appropriate controls and approvals from the Ministry of Fisheries and Agriculture
would be sought.
Coconut palms would be carefully removed and moved in landing craft to project site. The
plants, mainly coconut trees, will be uprooted by digging at about 3 feet away from the trunk
and about 6 feet deep removing roots by chain saw. Leaves may be cut into half except those
in the crown. The sand in the roots would be wrapped in gunny bags. Once delivered to site,
the coconut palms will be gently taken to site and placed in dedicated holes which will be
backfilled and watered. Holes would be ready by the time the trees are transported to site. The
transplanted tree would also be watered regularly and protected from shakes or other impacts
for about four months or until the roots begin to spread out again.
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, additional trees would be planted
in nurseries established on-site to meet this requirement as well as the planting needs of the
reclaimed island. Holes and green waste at the parent site would be dealt with appropriately.
Since the Regulation on Tree Transplantation requires that the holes be backfilled with sand,
dried sand from approved areas will be placed back in the holes and levelled. Green waste
would, also, be dealt with properly.
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2.5.7

Coral transplanting and regeneration

Coral transplantation and regeneration exercises will be undertaken for those corals in dredge
and fill areas and would need protection and preservation. This applies to areas near the reef
entrance channel and areas close to the eastern side of the proposed reclamation areas. There
may also be some live coral colonies on the reef flat areas that would be reclaimed and these
would be moved to the transplant location.
There are only few live corals in the proposed reclamation areas including reef entrance. It is
normal practice to dredge the channels without transplanting live corals. However, in this
project it is proposed to transplant corals that can be transplanted, especially fast-growing corals
such as varieties of Acropora branching, digitate, table corals as well as varieties of Pocillopora
and Montipora corals. The species will be sourced with guidance from a marine biologist. The
location of the transplant will be somewhere safe from sedimentation to be determined prior to
the dredging activity based on currents at the given time. Shallow areas would not be considered
but areas of appropriate depth, say 2.5 to 5m, would be considered within the deep lagoon.
2.5.8

Existing Utility Services

Water supply demand for the proposed reclamation phase will be met through existing seawater
desalination (Reverse Osmosis) plants of capacity 50m3/day. Existing power plant and sewage
treatment plant are also suitable for the reclamation phase and would be used for the purpose.
The proposed reclamation would not affect any utility outfalls in the island.
Groundwater will be strictly conserved according to the requirements of the Tourism
Regulations and Regulation on the Protection and Conservation of the Environment in the
Tourism Industry. Groundwater monitoring will be undertaken to ensure that groundwater
pollution is controlled, and negative impacts are immediately mitigated. Monitoring wells will
be installed at designated locations for the purpose of sampling for regular groundwater
monitoring. Also, as per the requirements under the same Regulation, water storage sufficient
for 7 days for an estimated total population of 50 persons at an average minimum of 100 litres
per person per day (i.e. 5tons) would be installed.
2.5.9

Waste Management

The island has basic solid waste management infrastructure including incinerator, recycling
bins, bottle crusher, compactor and general waste bins. These will be used during the
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reclamation phase. Solid waste generated on the island will be transported to Thilafushi for
proper disposal. In addition to these daily wastes, spillages during unloading of material would
be minimized by proper supervision of unloading processes.
Furthermore, hazardous wastes such as grease, waste oil from gensets and machinery, and other
chemicals will be collected in separate areas and send for appropriate disposal at Thilafushi in
separate and appropriate packaging.
2.5.10

Planned Developments

This EIA is for the proposed reclamation phase only. However, it is important to mention that
the reclamation is targeted at developing a 120-room resort on Ethere Madivaru. The proposed
resort will have beach villas and water villas with necessary resort infrastructure including
arrival and service jetties, reception, water sports, dive center, spa, other guest recreation, and
restaurants and bars. The back-f-house facilities will comprise of utilities (water, wastewater,
electricity and waste management), staff accommodation and staff facilities (mosque, mess,
recreation) and stores/housekeeping facilities.

2.6

Health and Safety

The proposed project involves areas of work that require proper health and safety measures to
be in place. Hence, proper equipment and safety gears will be provided to staff and workers at
all worksites. To minimize the risks associated with health and safety, the project Proponent
will ensure immediate access to adequate health care during the reclamation phase. Important
measures that will be taken to address all issues relating to health and safety are as follows.
• An appropriate person would be appointed for all health, safety and environment related
matters at the project site.
• Provide standard operational procedures to all management and operational staff.
• Make available several first aid kits.
• Attend and report accidents and incidents immediately.
• Personal protective equipment would be provided on site.
• The reclamation contractor would be deemed to have appropriate emergency response
procedures, which are communicated to the Proponent.
• General communication procedures will be established by the Proponent. Furthermore,
communication plan and procedures would be established by the Contractor. Everyone
Proponent: Mr. C. P. Ajith Wijeyesekera
Consultant: Sandcays

P a g e | 17

EIA for the Proposed Reclamation Phase of Resort Development at Ethere Madivaru, North Ari Atoll

should know who to contact in case of an emergency. Appropriate signage would be
kept in place.
• Fuel will be handled and managed according to the requirements of fuel regulations
providing appropriate bunds, signage and other safety measures
• Hazardous material will be handled according to their safety requirements and stored in
a specific area until safe disposal.
2.6.1

Safety and emergency procedures for the dredging
operation

Appropriate safety measures required during dredging works will be in line with the overall
safety measures in place for marine operations. The Contractor will provide appropriate safety
measures and an emergency response plan will be in place along with appropriate signage and
personal protective equipment. These include:
• The dredge equipment would be provided with sufficient life jackets, fire extinguishers
and life buoys
• On board the dredger a life raft of sufficient size will be placed.
• For effective and speedy communication, on board of all marine equipment (dredger,
work-boat, survey-boat), as well as on the filling area, marine VHF radio equipment
would be made available to communicate between dredge, support marine spread and
crew employed on the shore.
• In case of an emergency, communication equipment would be made available onboard
the dredger, which can be used to inform the appropriate local authorities.
• If possible, it should be prevented that dredging activities stop suddenly. This is because
the pipelines will be filled with a mixture of water and sand. As long as this mixture is
moving, sand is being transported. However, if dredging activities are being stopped
without “emptying” the pipeline, the pipeline might get blocked and restarting
operations will be difficult and time consuming. However, if the situation demands an
emergency stop this should be done and authorities informed.

2.7

Project Duration

It has been estimated that the reclamation, shore protection and landscaping works under the
proposed reclamation phase would take around six months but not more than twelve months. A
tentative work schedule is attached in the appendix of this report.
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2.8

Project Inputs and Outputs

The project has inputs in terms of human resources, natural resources and machinery. The
proposed project implementation with a fully operational resort with high end amenities would
be the main output for the project. The inputs and outputs are summarized in Table 2-2 and
Table 2-3.
Table 2-2: Matrix of key inputs of the proposed project
Input resource(s)
Construction workers

Source/Type/Quantities
Maldivians and expatriates

Material for land
reclamation and shore
protection

Sand (approximately 154,000m3),
geotextile (2200 to 2500m2), and
rock boulders (3500 to 5000
tonnes)
Approx. 900 coconut palms and
other trees (from nursery at site for
coastal vegetation)

Trees/vegetation

Water supply (during
construction)
Fuel
Machinery and
equipment
Telecommunications
Transport
Electrical appliances
Insecticides, pesticides,
etc.

Rain, desalinated and bottled water
for workforce
Light Diesel, Petrol, Lubricants
Dredge equipment, lorries,
excavators, spud barge, and general
construction tools
Mobile phones and internet
Landing craft and speed boat
Energy efficient appliances
Imported pesticides (eco-safe)

How to obtain resources
Existing work force of the
contractor (local and foreign)
Sand from dredging (cuttersuction or hopper dredgers) and
other materials imported
From sites approved for clearance
in local islands/imported from
abroad (after approval)
Existing RO Plant, water tanks
and purchased bottled water
Local suppliers
Already available with the
contractor and hiring from local
suppliers.
Locally purchased
Contractor to arrange
Available on the island
Import/local suppliers

Table 2-3: Matrix of major outputs
Products and waste materials
Cleared green waste
Constructional waste (concrete and
cement debris)
Wastewater effluent
Used oil (waste oil), grease
Solid waste (kitchen waste, waste
from accommodation blocks, waste
from office blocks)
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Anticipated
quantities
Small
Considerable
150 to 200m3 per
person per day
Small
Large/moderate

Method of disposal
Stockpiled for natural decompose/mulched
on site
Taken to Thilafushi
Discharged into ocean after treatment.
Reused, or taken to Thilafushi for disposal
Taken to Thilafushi for proper disposal
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2.9

Need and Justification

Tourism is the largest economic activity in the Maldives which accounts for over 30% of the
GDP and over 60% of foreign exchange receipts. With tourism being the key driver of the
economy, expansion and diversification of the tourism industry has been an important economic
activity which further contributes to the growth of the construction industry. The Fourth
Tourism Master Plan clearly targets increasing tourist beds throughout the Maldives. The
tourism sector’s contribution to the economy has been greatly setback in the past few months
due to the Corona virus pandemic. However, proposed developments target at foreseen demand
arising from the post-COVID growth in the tourism industry.
Ethere Madivaru is close to Velana International Airport and the capital city, Malé. Therefore,
Ethere Madivaru is in a prime location for resort development and the lagoon provides space
for expansion. In a country which has only 1% of its area as dry land, reclamation is becoming
extremely important, especially to help the growth of the tourism sector, which is the main
economic sector. With the high demand for lagoons for reclamation of islands for resort and
marina development, the industry is adding a new dimension to the existing opportunities due
to tourism related infrastructure in the Maldives. Ethere Madivaru has the potential for
expansion of its tourism infrastructure and its close proximity to the Greater Malé Region has
several advantages for tourism development. Furthermore, Ethere Madivaru does not have
protected marine sites or environmentally sensitive areas that would be directly affected by the
proposed development. The MaayaThila and Bathala Thila are the closest and would not be
affected at all if adequate mitigation measures are taken.
There would be several socio-economic benefits associated with the proposed resort
development. While the construction stage (including the proposed reclamation phase) will
provide local consultants and contractors with several opportunities, the resort operational
phase will add to the state revenue generated from tourism through land rent and goods and
services tax. Resort development projects subsequently help to improve public services and
living standards. It will also provide direct and indirect employment and other income
generating opportunities and help to address several social issues. As a result of the tourism
boost, related economic sectors including fisheries, agriculture and handicrafts would grow.
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3

Legislative and Regulatory Considerations

This section will identify the pertinent legislation, regulations and standards, and environmental
policies that are relevant and applicable to the proposed project, and identify the appropriate
authority jurisdictions that will specifically apply to the project. The proposed project is
expected to conform to all of the policy and regulatory aspects outlined here. This section
outlines and summarizes key policies, applicable laws and regulations and regulatory bodies
regarding environmental protection and tourism in the Maldives. Also, it outlines some
international and regional obligations that the country has to meet in terms of sustainable
development and environmental management.
The proposed project will be subjected to the key regulations including Environmental
Protection and Preservation Act (No. 4/93) of Maldives. Thus, it must satisfy the EIA process
and get approval before the project implementation begins. The proposed project shall conform
to existing tourism sector regulations of the Maldives too.

3.1

Applicable Laws and Regulations

There are a number of laws and regulations relating to environment in the country. Only
relevant laws and regulations have been outlined in this section.
3.1.1

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.
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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
Environment has developed regulations and guidelines concerning environmental protection
through the implementation of EIA procedures.
3.1.2

9th Amendment (Law No. 13/18) to the Maldives
Tourism Act (Law No. 2/99)

The 7th Amendment to the Maldives Tourism Act was enacted on 27 April 2015, which made
provisions for the Ministry of Tourism to undertake the environmental assessment process
including approving EIA reports prepared for tourism projects undertaken in the Maldives. This
Amendment was annulled by the 9th Amendment (Law No. 13/18) enacted on 20 December
2018 in which the environmental assessment process for tourism projects was reinstated under
the mandate of the Ministry of Environment (Environmental Protection Agency).
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3.1.3

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 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 recently been increased to 30%.
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Furthermore, resorts are required to have 5m of linear beach in front of beach villas and only
68% of the total beach length is for guest rooms, 20% for public use and 12% as open space.
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
3.1.4

Regulation on the Protection and Conservation of
Environment in the Tourism Industry

This regulation was made pursuant to the Maldives Tourism Act. The regulation mandates the
standards for the protection and conservation of environment in the tourism industry of the
Maldives, which are relevant, understood and adhered to in the proposed project. The purpose
of this regulation is to protect the environment in the tourism industry and to encourage and
facilitate sustainable development of tourism. As per this Regulation, any of the following
activities in an island or place leased for the purpose of tourism shall be carried out after
obtaining permission from the Ministry of Tourism:
• Dredging of the lagoon and reclamation of land
• Construction on the beach and lagoon
• Beach enhancement by pumping sand
• Construction of breakwater
• Construction of sea wall, revetment or groyne
• Dredging of lagoon or reef for safe access
• Dredging of reef
• Felling of trees
• Importing and exporting living species
• Conducting research of land, sea and lagoon
• Demolition of a building or facility
• Anything which may adversely affect the vegetation or fresh water lens of the island
In addition to the provisions above, any activity that may cause damage or adversely affect the
environment shall be carried out after obtaining permission from the Ministry of Tourism. The
following requirements are of specific relevance.
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Trees shall not be felled in order to construct buildings or for other purpose in an island,
resort, or other place leased for the purpose of tourism, except with prior written
permission from the Ministry of Tourism.



In the event, any tree or coconut palm is felled for construction or any other reason in
any resort, Picnic Island, or marina or such other place leased for the purpose of tourism,
two trees or coconut palms shall be replanted in the same island.



Ground water shall not be extracted for the purpose of construction in an island or land
leased for the development of tourism.



Any infrastructure or facility in an island or land leased for the development of tourism
shall be built five meters inwards from the vegetation line



To preserve and maintain the natural environment of islands or part of it leased for
purpose of tourism, at least 80% of the island shall be spared un-built. The area inwards
from the vegetation line shall be taken as the area of the island. If the relevant area is a
designated part of an island, the area inwards from the vegetation line of that area shall
be taken. However, this percentage was later amended to 70%.



It is prohibited to extract coral stones from any part of the lagoon or the reef of an island
in the Maldives, for any purpose of an island leased for the development of tourism



In an island or land leased for the development of tourism, all jetties built in all resorts,
picnic islands, marinas or other islands shall be built in such a way that allows free
movement of water current and sand beneath the jetty.



Waste disposal in tourist resorts, picnic islands, and marinas operating in the Maldives
shall be carried out in a manner that would have the least impact on the environment,
and in accordance with the laws and regulations and in accordance with the rules
prescribed by the Ministry of Tourism.



For the provision of clean and safe water sufficient for use in the resort, every resort
shall have a desalination plant. The plant shall be registered in accordance with the
“Regulation on Desalination Plants”, and shall comply with such regulation in the
operation of the desalination plant.



Sewage shall be disposed in a manner that would have the least impact on the
environment, and in accordance with the laws and regulations and in accordance with
the rules prescribed by the Ministry of Tourism.



If any provision of this regulation is contravened by any tourist resort, picnic island,
marina, hotel, guest house, or tourist vessel, shall be guilty of an offence, and shall be
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liable to a fine, taking into consideration the seriousness of the non-compliance, as
stipulated in the Regulation. If non-compliance of a provision occurs more than once,
the Ministry reserves the right to revoke the license.
3.1.5

Regulation on Uprooting, Cutting and Transportation
of Palms and Trees

This Regulation was implemented on 1 February 2006 by the then Ministry of Environment,
Energy and Water. 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 plants that have unique attributes are
prohibited to be removed from its natural environment. 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 the implementation of the project.
This regulation would be respected in implementing the proposed project. The proposed project
would require about 900 coconut palms to be transplanted to site with branches of other trees
for nursery purposes. These trees will be transplanted from sites that have been approved or
prior approval would be sought by preparing an Addendum to this EIA for that purpose.
3.1.6

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. The EIA process can be commenced
once EPA (or MOT for resorts and other tourism establishments) approves the application for
coastal modification. For the proposed project, this has been done and the approved concept is
given in the Appendices.
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
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(borrow area) that is not prohibited under clause 13 of the Dredging and Reclamation
Regulation. Clause 13(c) states that borrowing material from the following areas are prohibited.
1. 100m shore-wards from the reef line
2. 500m seawards from the reef line
3. 50m from the vegetation line
4. Protected Area or Environmentally Sensitive Areas (ESA) identified under Law No.
4/93 (Environmental Protection and Preservation Act of the Maldives).
Clause 13(d) restricts to borrow material or dredge or reclaim within 200m of a Protected Area
or ESA identified in 4 of Clause 13(c). Clause 13(e) states that those areas or islands where the
reef extent (distance from shore to reef edge) is less than 300m, dredging and reclamation may
be done in consultation with the EPA. Clause 13(f) gives the EPA the authority to restrict
borrowing sand from those locations from which dredging or borrowing sand has been
approved earlier, if the EPA finds that the area is environmentally significant or worthy of
protection or preservation. Clause 14 identifies the options for disposal of dredge material
which include land reclamation, construction, levelling of land, shore protection and other
activities approved under the EIA process or EIA Regulations. Clause 14 also states that land
levelling shall be done with minimal disturbance to wetland areas. Clauses 15 and 16 provide
the details of area (size) that can be dredged and reclaimed respectively. Clause 17 requires that
a scaled as-built drawing indicating the new shape and size of the island upon completion of
reclamation shall be submitted to the EPA. Clause 18 gives the EPA the right 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 based on the concept approvals given by the Ministry of Tourism and this
EIA report. 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.
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3.1.7

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.
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 similar to 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.
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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.
3.1.8

Regulation on Environmental Damage Liabilities

Under the Environmental Protection and Preservation Act (No. 4/93), the Ministry of
Environment formulated the Environmental Damage Liabilities Regulation in February 2011,
which encompasses the basis to avoid environmental deterioration, extinction of biological
resources, environmental degradation and avoid wastage of natural resources. The main
purpose of this regulation is to stop unlawful activities on environment and adequately
implement a fining procedure for violations as well as implement a compensation mechanism
on environmental damages. Its Schedules form the basis for levying fines on various
environmental components and activities. Hence, the proposed project will be subject to this
Regulation for any activity outside of the resort boundaries, i.e. outside the jurisdiction of the
Ministry of Tourism.
3.1.9

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.
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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 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

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
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documents outlined in this EIA are currently being implemented towards sustainable
development of the country.
3.2.1

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 packages. 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.
3.2.2

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
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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

3.2.3

Sustainable Development Goals

The Sustainable Development Goals (SDGs) were adopted by all United Nations Member
States in 2015 as a universal call to end poverty, protect the planet and ensure that all people
enjoy peace and prosperity by 2030 (2030 Agenda for Sustainable Development). There are 17
SDGs and they are integrated with one area affecting the outcomes in other areas.
A Sustainable Development Goals Division has been established at the Ministry of
Environment in May 2016 to coordinate, monitor and report the implementation process of
SDGs in the Maldives. According to Voluntary National Review in 2017, Some sectors such as
education, health, energy, waste management, fisheries, water and sanitation, and local
governance, have incorporated the SDGs into respective policy documents and action plans.
For instance, National Food Safety Policy (2017-2026) developed by the Ministry of Health is
in line with SDG2.
3.2.4

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 biodioversity 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.
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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
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.
3.2.5

Maldives Climate Change Policy Framework

This framework consists of strategic polices for responding to climate change impacts over the
next 10 years (2014–2024). The strategic components are based on low emission development
aimed at stabilizing greenhouse gas concentration at a level that prevents human interference
with the climate system, achieving a window of time that will enable adaptation of ecosystems
to climate change and using opportunities to ensure food safety and sustainable economic
development and meeting international obligations and commitments. The policy defines five
thematic goals and strategies: (1) sustainable financing in climate change adaptation; (2) low
emission development ensuring energy security; (3) adaptation actions and opportunities and
build climate resilient infrastructure and communities; (4) build local capacity and take up an
advocacy role at international level; and (5) foster sustainable development.
In addition to the Maldives Climate Change Policy Framework, the legislative and policy
instruments that are relevant for climate change in the Maldives include Maldives Intended
Nationally Determined Contribution and Second National Communication of Maldives to
UNFCCC.
3.2.6

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.
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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.
10. Environmental protection complements development: The environment provides the
resources for development; thus, it becomes the necessary that they complement.

3.3

Regulatory Bodies

3.3.1

Ministry of Tourism

For this project, the Ministry of Tourism is the key government institution dealing with all
matters relating to the project including EIA. Previously, when the EIA prepared in 2015 was
approved, the Parliament passed the 7th Amendment to the Tourism Act allowing the Ministry
of Tourism to administer the EIA process related to tourism developments in the Maldives.
However, the 9th Amendment in December 2018 reversed the mandate to the Environmental
Protection Agency for the administration of the Environmental Impact Assessment process for
the tourism sector as well.
The Ministry also has its own regulations and environmental standards for tourist
establishments, which shall be strictly adhered to. Therefore, the Ministry will monitor the
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environmental impacts of the development. The Ministry and EPA would liaise on matters
relating to the environmental performance of the tourism sector.
3.3.2

Ministry of Environment and Energy

The primary environmental institution in the Maldives is Ministry of Environment and Energy
(MEE). It is mandated with formulating policies, strategies, laws and regulations concerning
environmental management, protection, conservation and sustainable development. The
Minister of Environment or a designate gives the environmental approval or clearance to EIA
by an Environmental Decision Statement except for tourism projects, as outline above.
Additionally, MEE is responsible for formulating relevant laws and regulations, policies and
strategies concerning energy, water and sanitation, waste and infrastructure. For the proposed
project, it was outlined in the Scoping Meeting that other regulatory requirements such as
powerhouse registration and desalination plant registration for tourist resorts are still being done
through the Ministry of Environment and Energy (MEA and EPA).
3.3.3

Environmental Protection Agency (EPA)

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

Atoll/City Councils and Island Councils

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

Proponent: Mr. C. P. Ajith Wijeyesekera
Consultant: Sandcays

P a g e | 36

EIA for the Proposed Reclamation Phase of Resort Development at Ethere Madivaru, North Ari Atoll

3.4

International and Regional Context

3.4.1

Environment Sector

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


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 Paris Agreement (12 December 2015)

The Paris Agreement is the most recent agreement to combat global climate change. It was
signed on 12 December 2015 when 196 countries agreed to reduce their carbon output “as soon
as possible” and to do their part to bring global warming “to well below 2 degrees C”.
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4

Existing Environment

4.1

Introduction

Conditions of the existing environment of the study area were analyzed by using appropriate
scientific methods. Field surveys were undertaken during field visit to the island in January and
February 2020 to collect baseline data.
The following components of the existing environment were assessed.


Coastal environment including coastal protection structures, longshore and offshore
currents and beach profiles.



Existing land use



Marine water quality.



Marine ecology of the housereef and project areas.



Bathymetry of the project sites.

4.2

Methodologies

Conditions of the existing environment of the study area were analyzed by using appropriate
scientific methods. 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 4-25 shows
the data collection and sampling locations.
4.2.2

Marine Water Quality

Marine water quality was assessed in-situ for most of the parameters using a YSI handheld
water quality logger and Hach portable turbidity and TSS meter. Water quality was assessed at
different locations within the impact zone. Additionally, water testing was also undertaken for
one other marine location identified as a control marine reef survey location.
All water samples were taken at a depth of 1m from the mean sea level or mid water depth for
shallow areas. GPS coordinates of each water sampling location was taken. The samples were
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analysed for the following parameters as indicated in the environmental monitoring manual
issued by the EPA recently.
Table 4-1: Water quality parameter optimum conditions
Parameter
Temperature
Salinity
pH
Turbidity
Sedimentation

4.2.3

Optimal range
18oC and 32oC
Changes should not surpass 10C above the
average long term maximum
3.2% - 4.2%
8.0-8.3
Levels below 7.4 pH cause stress
3-5 NTU
>5 NTU causes stress
Maximum mean annual rate 3mg/cm2/day
Daily maximum of 15mg/cm2/day

Reference
GBRMPA, 2009
GBRMPA, 2009
Cooper et al. 2008
GBRMPA, 2009

Coastal processes

A current meter was deployed at 2 different locations to understand the currents including tidal
variations in currents in the lagoon. Repetitive long-term measurements at the same locations
would help to understand the general current patterns that will be used in assessing impacts as
well as designing long-term shore protection measures.
Wave measurement was done on the eastern side close to the existing jetty to understand the
wave conditions at the area that is most prone to wave action with eroded beaches. Wind, wave
and tide data were based on long term data available from Ibrahim Nasir International Airport.
4.2.4

Bathymetry and Topography

Bathymetry of the lagoon was carried out by using Sonarmite echosounder and RTK GPS. MSL
corrections were based on tide prediction data provided by the Department of Meteorology.
The survey was focused on the project areas. Topographic levels of the existing island was also
done using RTK.
4.2.5

Marine Ecology

Marine environmental surveys were conducted to collect data on the key environmental
components (i.e. the coral reef system) that will be impacted due to the development. Purposes
of the surveys are to define and establish marine environmental baseline conditions for impact
evaluation during and after the proposed project implementation. Surveys were based on
standard marine environmental survey techniques (English, et al 2007) so that they can be
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repeatedly carried out to monitor and record changes and assess possible impacts on the marine
environment from the proposed work activities as well as operation of the facility. These
surveys should be continually repeated to assess the short-term and long-term impacts on the
marine environment.
Quantitative surveys were conducted to establish the status of the project locations.
Methodologies adopted for these surveys are internationally accepted and widely used to assess
the status of coral reefs in the country as well. Photo Quadrates and visual observation of the
reef were conducted. Photo Quadrate technique has been used for objectives ranging from largescale special problems to morphological comparison of coral communities and studies assessing
impacts natural and anthropogenic disturbances. For the photo quadrates, photos were taken at
random at a given location and later analyzed using Coral Point Count with excel extension
(CPCe) created and maintained by National Coral Reef Institute, Nova Southeastern University
Oceanographic Centre.
Photo Quadrates were conducted at several locations of the reef as shown in Figure 4-25. These
sites are representative areas that will be directly impacted by the project and would help to
assess the magnitude of possible impacts. Other areas will be considered for longterm
monitoring for which baseline data will be gathered prior to start of work. Some of these areas
may be most prone to any adverse impacts from the proposed work, therefore establishing
permanent monitoring sites at these areas is important to assess the impacts. These are identified
based on impact assessment and included in the Monitoring Programme given in this report.
4.2.6

Socio‐economic conditions

Socio-economic condition was assessed through secondary data sources.

4.3

Overview of Project Site

Ethere Madivaru is a small, vegetated coralline island located on the northeastern corner of
Alifu Alifu Atoll. This small island is formed on the eastern corner of the reef between the deep
lagoon and the reef flat including about half of the reef flat area. On this eastern side of the
island, there is only less than 50m of reef stretch with hardly any beach on this side.
The island has the following measures of its coastal and marine features.
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• The reef around the island has 88.8hectares inside the outer reef line and 66.3Ha inside
the inner reef line
• The deep lagoon in the middle of the reef is approximately 32Ha
• The shallow lagoon between the deep lagoon and outer lagoon is approximately 45
hectares including the 2-hectare island.
Based on the above measures of the lagoon and reef spaces around the island, it is estimated
that about 25.4Ha of reclaimable shallow lagoon is available in the island. The proposed island
is kept at an average size based on other islands of the Maldives that have natural shapes
allowing water circulation around the island keeping the beaches as well as the lagoon and
surrounding reef clean and clear of sediments or debris.
4.3.1

Beach and coastal zone

Island reef systems have a central island with reef flat zone and reef slope or fore reef zone
encircling the island. Usually in many islands, the fore reef slopes or drops immediately, and
this area is often referred to as the reef edge. The lagoon and back reef is confined in the reef
flat zone. At Ethere Madivaru the eastern side of existing island lacks a proper lagoon and the
reef crest on the eastern side is shallow, but not emerged or seen during low tide, as in some
islands.
The following figure shows a near-scale profile of the Ethere Madivaru coastal zone cutting
across the middle of the existing island.

Figure 4-2: Cross section of Ethere Madivaru
The beach areas found on Ethere Madivaru are somewhat limited. Most beach area is confined
to naturally sand accumulating areas on the northwest and southwest. The eastern side,
especially the southeast side is prone to wave action but not strong oceanic swells. The western
beach is also eroded but not as bad as the eastern side. There are no shore protection structures
at present except a few sandbags that have been kept recently by the island caretakers due to
severe erosion observed during the past few months.
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The beach material is fine to medium. The sediment source is almost exclusively local, whereby
the material is provided as a result of physical and biological processes that take place around
the island and direct productions by calcifying organisms living in the lagoon and the reef
system.
The western side of the island has a deep lagoon which lies in the middle of the reef. The eastern
side has a well-formed continuous reef structure protecting the eastern side from strong waves.
The presence of the deep lagoon limits the wave action on the western shore. The deep lagoon
also causes the sand spits on the north and south to bulge towards west closer to the deep lagoon.
The eastern side reef flat has about 50m from beach line to reef crest. On the western side there
is a shallow lagoon expanse of about 70m before it saturates with the deep lagoon. The beach
height observed on the island is similar to other similar sized islands (approximately 1.1m on
the western side and 1.3m on the eastern side). The eastern side beach is slightly elevated than
the western side due to higher waves on the eastern side.
In addition, the following features can be observed on Ethere Madivaru coastline.


The northwest and southwest ends of the island has a long and narrow sand spit varying
from 15 to 30m in width and 50 to over 100m in length that seasonally changes in length
and width. A study of the Google images between 2004 and 2018 indicate that the
northwest sand spit moves towards the southwest during the northeast monsoon and the
southwest sand spit further increases in length during the southwest monsoon as the
western beaches are eroded during the southwest monsoon.



In general, eastern side beach is eroded mostly during the NE monsoon with accretion
on the western beaches while the western beaches are eroded during the southwest
monsoon although with limited sand supply or movement to the eastern side during the
southwest monsoon. Therefore, the sand movement is on the western side with the
movement mainly affected by the location on the eastern periphery of the atoll as well
as the presence of deep lagoon on the west of the island.



The western side beach comprises of mainly fine sand while the eastern beach has some
moderate degree of rubble on the beach slope and fine sand on the beach crest.



There is a jetty on the eastern side towards the middle of the island which is generally
usable except when the weather is very rough.
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Figure 4-1: Island view from east side (left) and existing jetty on east (right)

Figure 4-2: East shore looking north (left), west shore side looking north (right)
4.3.2

Bathymetry

Results of the bathymetric survey done on 22 January 2020 is given in Figure 4-26. The survey
findings indicate a typical Maldivian reef flat with average depths of about 1m on the eastern
reef flat and shallow lagoon areas where the proposed reclamation area is found. Depths are
seen to become even shallower at the reef crest. The deep lagoon, which is considered as the
potential borrow area for any reclamation or beach fill has a maximum depth of 8m towards the
middle. The average depth of the deep lagoon is 6.5m.

4.4

Climate

The Maldives, in general, has a warm and humid tropical climate with average temperatures
ranging between 26C to 32C and relative humidity ranging from 73 per cent to 85 per cent.
The country receives an annual average rainfall of 1,950mm. There is considerable variation of
climate between northern and southern atolls. Table 4-2 provides a summary of key
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meteorological findings for Maldives. General studies on climatic conditions of Maldives were
taken into account during study as local level time-series data are limited for longer periods at
the nearest meteorological station.
Table 4-2: Key meteorological information (Maldives)
Parameter

4.4.1

Data

Average Rainfall

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

Maximum Rainfall

184.5 mm/day in October 1994

Average air temperature

30.0 C in November 1973
31.7 C in April

Extreme Air Temperature

34.1 C in April 1973
17.2 C in April 1978

Average wind speed

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

Maximum wind speed

W 31.9 m/s in November 1978

Average air pressure

1012 mb in December
1010 mb in April

Monsoons

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. 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.
4.4.2

Temperature

The temperature of Maldives vary little throughout the year with a mean daily maximum
temperature of about 32C and mean low of 26C and are rarely below 25C or above 33C.
The highest temperature ever recorded in the Maldives was 36.8°C, recorded on 19 May 1991
at Kadhdhoo Meteorological Office. Likewise, the minimum temperature ever recorded in the
Maldives was 17.2°C, recorded at the National Meteorological Centre on 11th April 1978. The
highest recorded temperature for Male’ was 34.1C on 16th and 28th of April 1973. The hottest
month of the year is usually April reaching a peak around 24 April.
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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.
4.4.4

Evaporation Rates and Relative Humidity

Open water evaporation and transpiration from vegetation are very high. The high rates of
evaporation and transpiration, especially owing to global warming, may be considered to add
further to the evaporation rate and cause sea levels to fall in the future (Morner et al 2004).
Evaporation rates are influence by wind, temperature and humidity and level of particulates in
the air, studies of pan evaporation rates may yield misleading results as pan evaporation rates
are influenced by the amount of sunlight hitting the pan, rather than other meteorological factors
(Dawson and Spannagle 2009).

4.5

Geology and geomorphology

In geological terms, the Maldives are the summit of a submarine mountain chain, which begins
300 or 400km west of India, and then extends over 2300km to the south (Amsler, 1994). This
underwater mountain or linear ridge rises from the ocean bottom at depths of 4000m. As this
ridge is a major site of reef limestone development in the Indian Ocean, atolls and islands are
entirely made up of limestone structures (Brown, 1997). The atolls of the Maldives rise from
350- 450m depth from this ridge, which largely owes to coral reef formations over a long period
of time. The formations of coral reefs die in time and space, and new reefs grow on top to
replace old reef structures to form atoll shapes. The reefs in which the atolls are found serve as
the foundation for the islands, which is also the result of reef limestone development within the
atoll structures.
There is no site-specific information available on geology including age structure of the
lagoon/reef. The lagoon is situated on the eastern periphery of the Atoll, with the deep steep on
the rim reef rising up to depths varying from a few centimeters at the reef top to about 50m in
the atoll lagoon immediately after the reef edge. Most areas of the inner reef slopes have a steep
slope and depth can vary from 30-50m in the inside Atoll. The reef is subjected to high oceanic
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swells on the eastern side which emanates from the entrance to Malé Atoll through the Vaadhoo
Channel that leads oceanic swells towards the eastern side of Ethere Madivaru.
4.5.1

Beach morphology and dynamics

On the east of the housereef of Ethere Madivaru is another reef which is separated by a stretch
of about 100m of deep water. On the southern end of this narrow reef flat is a small rubble bank.
Due to this thin stretch of reef on the east of Ethere Madivaru, the island is formed close to the
eastern rim of Ethere Madivaru reef. It also provides protection to the eastern shores of Ethere
Madivaru keeping the existing jetty area generally calm. However, waves entering the opening
between the two reef systems on the south causes erosion of the eastern shore.
4.5.2

Bathymetry

Bathymetry of the proposed reclamation areas for Island A, Island B and Buffer Island indicate
average depths varying from 1 to 1.4m from Mean Sea Level (MSL). These depths are feasible
for land reclamation. The borrow areas have depths varying between 3 to 12m, however, the
central areas of the deep lagoon has 15m depth. These depths are feasible for the use of cuttersuction dredgers. Hopper dredgers may also be used in these areas.
4.5.3

Fill material

The fill material is heterogenous in nature with varying grain sizes from 0.5uM to 2mm. There
would also be large rock pieces. This highly graded nature of the fill material would help the
fill area to have sufficient compaction through filling without the need for aided compaction.
The sieve analysis performed on the seabed surface of the borrow areas indicate that the overall
proportion of fines is little.

Proponent: Mr. C. P. Ajith Wijeyesekera
Consultant: Sandcays

P a g e | 47

EIA for the Proposed Reclamation Phase of Resort Development at Ethere Madivaru, North Ari Atoll

Figure 4-3: Sieve analysis of seabed sample from deep lagoon, S1

Figure 4-4: Sieve analysis of seabed sample from deep lagoon, S2

4.6

Hydrography and hydrodynamics

Hydrography or oceanography and hydrodynamics in the project site is affected by wind,
waves, tides and associated ocean currents. These are discussed in the following sub-sections
including general climatic variations and site-specific findings.
4.6.1

Wind

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

P a g e | 48

EIA for the Proposed Reclamation Phase of Resort Development at Ethere Madivaru, North Ari Atoll

Wind was uniform in speed and direction over the past twenty-plus monsoon seasons in the
Maldives (Naseer 2003). Wind speed is usually higher in central region of the Maldives during
both monsoons, with a maximum wind speed recorded at 18m/s for the period 1975 to 2001.
Maximum wind speed recorded in the south was 17.5m/s during the period 1978 to 2001. Mean
wind speed was highest during the months January and June in the central region, while wind
speed was in general lower and more uniform throughout the year in the southern region. Wind
analysis indicated that the monsoon was considerably weaker in the south (Naseer 2003).
During the peak months of the SW monsoon, southern regions have a weak wind blowing from
the south and south-eastern sectors.
Figure 4-5 summarizes the annual wind conditions in the central region, more applicable to the
proposed location (source: windfinder.com). This analysis represents wind data from Velana
International Airport taken between 07/2002 - 02/2019 daily from 7am to 7pm local time.

Figure 4-5: Summary of general wind conditions in the central Maldives
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Figure above indicates that the southwest monsoon has stronger winds than the northeast
monsoon. Therefore, with the proposed resort on the eastern rim of the atoll, the southwest
monsoon would have a lesser degree of impact on the shores than the eastern due to windgenerated waves combined with oceanic swells during the northeast monsoon. Therefore, shore
protection measures shall be focused on the eastern shoreline than the western.
4.6.2

Waves

Wave energy is important for sediment movement and settlement, and it is also a crucial factor
controlling coral growth and reef development. Waves have been attributed to the diversity and
the abundance of coral and algal species. These aspects have implications for the type and
perhaps the supply of sediments into the island.
Studies by Lanka Hydraulics (1988 & 1989) on Malé reef indicated that two major types of
waves on Maldives coasts: wave generated by local monsoon wind and swells generated by
distance storms. The local monsoon predominantly generates wind waves which are typically
strongest during April-July in the south-west monsoon period. During this season, swells
generated north of the equator with heights of 2-3 m with periods of 18-20 seconds have been
reported in the region. Local wave periods are generally in the range 2-4 seconds and are easily
distinguished from the swell waves.
Distant cyclones and low pressure systems originating from the intense South Indian Ocean
storms are reported to generate long distance swells that occasionally cause flooding in
Maldives (Goda 1988). The swell waves that reached Malé and Hulhule in 1987, thought to
have originated from a low-pressure system of west coast of Australia, had significant wave
heights in the order of 3m. Recent tidal swells (in July 2020) have caused inundation of lowlying areas in several islands.
In addition, Maldives has recently been subject to earthquake generated tsunami reaching
heights of 4.0m on land (UNEP 2005). Historical wave data from Indian Ocean countries show
that tsunamis have occurred in more than one occasion, most notable been the 1883 tsunami
resulting from the volcanic explosion of Karakatoa (Choi et al 2003).
Ethere Madivaru is exposed to short, wind-generated waves on the eastern side combined with
weakened oceanic swells traversing through Vaadhoo Channel followed by Alihuras Kandu.
waves generated by oceanic swells combined with short-wind-generated waves on the western
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side during the Northeast (Iruvai) monsoon and short wind-generated waves from the atoll
lagoon on the east side during the northeast monsoon. This aspect of climate will have an effect
on the design of any shore protection structures, coastal infrastructure and water sports activities
planned for the resort. For the proposed island, the arrival and service jetties would be on the
east and west sides of the island and would provide sheltered areas in southwest and northeast
monsoons respectively. In fact, the island is quite well protected during both monsoons and
does not have severe wave action except on the southeast during the northeast monsoon.
Therefore, the jetties as well as the areas where water villas may be developed would be
generally devoid of severe wave activity.
Wave data was collected for 4 hours during the field visit on 22 January 2020 using RBR and
data is presented in the graphs below. Minimum and maximum wave heights recorded during
the 4 hours are 0.3 and 0.87m respectively. Minimum and maximum wave periods recorded are
2.3 and 11.4m respectively.

Figure 4-6: Wave energy at eastern reef measured on 22 January 2020
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4.6.3

Tides

Tides affect wave conditions and wave-generated and other reef-top currents. Tide levels are
believed to be significant in controlling amount of wave energy reaching an island, as no wave
energy crosses the edge of the reef at low tide under normal conditions.

Figure 4-7: Astronomical tidal variation in the Maldives
In the Maldives where the tidal range is small (1m), tides may have significantly important
influence on the formation, development, and sediment movement process around the island.
Tides also may play an important role in lagoon flushing, water circulation within the reef and
water residence time within an enclosed reef highly depends on tidal fluctuations.
4.6.4

Currents

Studies on current flow within a reef flat in Male’ Atoll suggests that wave over wash and tides
generate currents across the reef platforms, which are also capable of transporting sediments
(Binnie Black & Veatch 2000). However, available information suggests that tidal currents are
not strong due to small tidal range.
Generally, current flow through the Maldives is driven by the dominating two-monsoon season
winds. Westwardly flowing currents are dominated from January to March and eastwardly from
May to November. The change in currents flow pattern occurs in April and December. In April
the westward currents flow are weak and eastward currents flow will slowly take place.
Similarly, in December eastward current flows are weak and westward currents will take over
slowly.
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Studies on current flow process within a coral atoll have shown that waves and tides generate
currents across the reef platforms, which are capable of transporting sediments on them.
Currents, like waves are also modified by reef morphology. Under low-input wave conditions
(0.5m heights) strong lagoon ward surge currents (>60cm/sec) are created by waves breaking
at the crest. Studies on current flow across reef platforms have shown that long-period
oscillations in water level cause transportation of fine-grained sediments out of the reef-lagoon
system, while strong, short duration surge currents (<5sec.) transport coarse sediments from the
breaker zone to seaward margin of the back reef lagoon. Always sediment accumulates at the
lee of high-speed current zones. Generally zones of high current speed (jets or rips, 5080cm/sec) are systematically located around islands.
Aspects relating to currents have a direct impact on the project, especially in understanding the
movement of sediment plumes and the design of coastal protection measures. Therefore,
measuring current patterns over a consider period of time is important. However, for the
purpose of understanding the general current patterns and strength of currents at the project site,
current meters were installed at two locations for a few hours during the field visit in February
2020. It is to be noted that this data shall not be considered sufficient at all to understand the
general current patterns at the project site. Therefore, long term monitoring of data is to be
recommended in the monitoring programme in this report. In fact, it would be suitable to
measure currents for a period of 25 hours every time currents are measured in order to cover a
full tidal cycle.
Currents at two locations; near the existing jetty (eastern side reef edge) and lagoon on
southwest end of the island were logged for 5 hours. The readings taken indicated that the
overall/dominant current flow was in a westerly/south-westerly direction during January 2020,
which relates to general current flow during the Northeast Monsoon.
The current speed at the existing jetty location varied from 0.1 to 0.14ms-1 while that at the
southwest lagoon was from 0.1 to 0.17m/s.
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Figure 4-8: Currents near the existing jetty and lagoon on southwest of island

4.7

Marine water quality

Marine water quality was tested at four locations shown in Figure 4-25. The water quality
results indicate that the marine water quality is in pristine condition with good levels of
dissolved oxygen. The sites are the proposed locations for reclamation and the deep lagoon.
Turbidity and TSS are considered important parameters to be measured during dredging in
order to understand the rate and extent of sedimentation.
Table 4-3: In-situ marine water quality results
Parameter

Unit
WGS8
4 UTM
o
C

Site 2

Site 3

Site 5

Site 8

270756.32E
455220.04N

271105.44E
455369.72N

271209.36E
455594.92N

270889.89E
456055.25N

29.81

29.87

29.43

29.74

7.94

8.01

8.32

8.21

8.29

uS/cm

55,120

55,170

54,970

55,290

Salinity

ppt

35.53

35.43

35.32

34.89

Dissolved Oxygen

mg/l

5.34

5.01

5.32

6.01

Turbidity

NTU

0.45

0.63

0.47

0.67

Total suspended solids (TSS)

mg/l

0

0

0

0

GPS Location
Temperature
pH
Electrical conductivity
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4.8

Ecology

4.8.1

Marine Protected Areas and sensitive sites

As per the requirements of the TOR, Marine Protected Areas (MPAs) and ecologically
important or Environmentally Sensitive Sites (ESAs) such as breeding or nursery grounds for
protected or endangered species have been considered. There are no MPAs or ESAs within 5km
radius of the proposed project boundaries. Figure 4-9 shows the MPA and ESA designated by
EPA in the region of the project site. Of these, the closest MPAs (protected dive sites) are
Maaya Thila, at about 10km southwest of Ethere Madivaru and Beyru Kairi Thila, at about
16km from Ethere Madivaru, in the neighbouring Rasdhoo Atoll. The closest ESA is Bathalaa
Thila at about 6km from Ethere Madivaru.

Figure 4-9: MPAs (red) and ESAs (green) in the vicinity of the Project Site
4.8.2

Endangered species

The following endangered or protected species have been observed during the field visit.
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Green Turtle



White Tip Reef Shark

It is recommended that future monitoring and observations will keep a record of all encounters
with endangered, protected or threatened species.
4.8.3

Housereef of Ethere Madivaru

The house reef surrounding Ethere Madivaru, especially areas close to the proposed reclamation
area, has been studied during the recent field surveys. These are areas that would be directly
and indirectly affected by the project.
4.8.4

Marine Ecological Survey Results

Overall housereef of the island was found to be fairly healthy despite lack of species richness
and biodiversity of live corals. Majority of the live coral colonies recorded belong to Porites
genera with Pocilloporidae and Poritidae dominating the community. Few small colonies of
Acroporidae and Merulinidae were also observed from the surveyed sites.

Figure 4-10: Benthic substrate composition of surveyed marine sites
Similar to live coral on the house reef, fish community showed relatively low species richness;
however, total abundance of fish and diversity was high. The most abundant fish found on the
housereef was Pomacentridae and Acanthridae. Reef fish associated with healthy reefs such as
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Butterflyfish and Chromis were found at the surveyed sites in fairly high abundance at the time
of the survey.
4.8.4.1

Site 1

Figure 4-11: Photos of Site 1
Site 1 was located on the housereef southwest side of the island. Overall, the benthic substrate
was dominated by rubble (up to 67% of benthos) while live corals only made up 5% of total
transect. Massive and sub massive morphs of Poritidae made up majority of the live coral
colonies while few Merulinidae and corymbose morphs of Pocilloporidae can be accounted for
a small portion of the coral community.
The fish community was dominated by Ctenochaetus binotatus; a large aggregation of this
species was found on the Fore Reef at the time of this survey. Apart from this, huge groups of
Hemitaurichythys zoster and Caesio varilineata were also observed on the video transect. A
total of 10 different species of fish were recorded from this site.
Table 4-4: Fish Count at Site 1
Common Name
Power-Blue Surgeonfish
Blue-faced Angelfish
Lieutenant Surgeonfish
Highfin Rudderfish
Variable-lined Fusilier
Spotted Unicornfish
Twospot Bristletooth Surgeonfish
Lined Bristletooth Surgeonfish
Black Pyramid Butterflyfish
Six-barred Wrasse

Proponent: Mr. C. P. Ajith Wijeyesekera
Consultant: Sandcays

Scientific Name
Acanthurus Ieucosternon
Pomacanthus xanthometopon

Acanthurus tennenti
Kyphosus cinerascens
Caesio varilineata
Naso brachycentron
Ctenochaetus binotatus
Ctenochaetus striatus
Hemitaurichthys zoster
Thalassoma hardwicke

Abundance
9
1
5
25+
30+
2
90+
1
70+
6
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4.8.4.2

Site 2

Figure 4-12: Photos of Site 2
Site 2 is located on the south western side of the island, about 350m west of Site 1. This site
was dominated by rubble and sand and also recorded as having the least number of dead corals
out of all the sites. Live corals in the site made up to 12.50% of the total transect while algae
covered dead corals made up only 10% of the total transect. However, similar to Site 01,
majority of the live coral colonies belong to sub-massive morphs of Poritidae while very few
branching, encrusting and corymbose morphs of Pocilloporidae and Agariciidae were also
observed at this site.
Similar to Site 01, a large group of Ctenochaetus striatus was observed at this site during the
time of survey; making up 35% of total fish population. Additionally, four species of
Acanthridae and three species of Labridae were also recorded at this site; making up a total of
12 recorded species at the time of survey.
Table 4-5: Fish Count at Site 2
Common Name
Powder-blue Surgeonfish
Eyestripe Surgeonfish
Bullethead Parrotfish
Lined Bristletooth Surgeonfish
Twospot Bristletooth Surgeonfish
Bicolour Cleaner Wrasse
Regal Angelfish
Batu Wrasse
Dark banded Fusilier
Longnose Butterflyfish
Black Gregory
Six-barred Wrasse
Proponent: Mr. C. P. Ajith Wijeyesekera
Consultant: Sandcays

Scientific Name
Acanthurus leucosternon
Acanthurus nigricauda
Chlorurus sordidus
Ctenochaetus striatus
Ctenochaetus binotatus
Labroides bicolor
Pygoplites diacanthus
Coris batuensis
Pterocaesio Tile
Forcipiger longirostris
Stegastes nigricans
Thalassoma hardwicke

Abundance
16+
8
4
60+
40+
2
2
1
23
1
10+
1
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4.8.4.3

Site 3

Figure 4-13: Photos of Site 3
Site 3 is located south side of the island, about 210m south of the islands existing main jetty.
Out of all the sites, site 3 is considered to be have the smallest live coral cover percentage out
of all the sites. Live coral cover of the benthic substrate was estimated to be only about 1.25%
at this site. Algae covered dead coral and rubble made 41.67% and 51.67% of the benthos
respectively. Among the few live coral colonies, Poritidae and Pocilloporidae and Agariciidae
were recorded.
As far as the fish community at this site is concerned, a large aggregation of Hemitaurichthys
zoster (Black Pyramid Butterflyfish) was sighted at this location; in addition, aggregation of
Amblyglyphidodon leucogaster (White Belly Damselfish) were also observed at this site.
Individuals of these two species made up 63% of the total fish population at the time of survey.
Four species of Acanthridae were also recorded from this site during the survey, making a total
of 12 recorded species for this site.
Table 4-6: Fish Count at Site 3
Common Name
Lined Surgeonfish
Eyestripe Surgeonfish
Powder-blue Surgeonfish
Bicolour Cleaner Wrasse
White-belly Damselfish
Yellowbar Parrotfish
Moorish Idol
Buff Chromis
Six-barred Wrasse
Black Pyramid Butterflyfish
Proponent: Mr. C. P. Ajith Wijeyesekera
Consultant: Sandcays

Scientific Name
Acanthurus lineatus
Acanthurus nigricauda
Acanthurus leucosternon
Labroides bicolor
Amblyglyphidodon leucogaster
Scarus scaber
Zanclus cornutus
Chromis xutha
Thalassoma hardwicke
Hemitaurichthys zoster

Abundance
20+
40+
7
1
50+
3
4
1
1
100+
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Common Name
Kleins Butterflyfish
Spotted Unicornfish

4.8.4.4

Scientific Name
Chaetodon kleinii
Naso brevirostris

Abundance
2
5

Site 4

Figure 4-14: Photos of Site 4
This site was located northeast of the island inside the deep lagoon area near a coral patch.
Scattered patches of live coral were observed in the site. Live coral cover at this location was
found to be high with a cover percentage of 38, making it the site with the most live corals
recorded. Algae covered dead coral and rubble made up 47% and 1.88% of the benthos
respectively. Sand was accounted for 6.25% of the benthos. Submissive and massive morphs
of Poritidae were the most common live coral colonies at this site while a fair amount of
branching and digitate morphs of Acroporidae were also recorded. Species of soft corals were
also observed in the site.
Fish abundance and diversity at this site was found to be low compared to other examined sites.
A total of 5 species of fish were recorded at this site. A large shoal of Chromis atripectoralis
(Blackaxil Chromis) were sighted during the survey and is also the most abundant.
Table 4-7: Fish Count at Site 4
Common Name

Scientific Name

Lined Bristletooth Surgeonfish

Ctenochaetus Striatus

8

Philippine Damselfish

Pomacentrus philippinus

3

Blackaxil Chromis

Chromis atripectoralis

Dusky Wrasse

Halichoeres marginatus

3

Bird Wrasse

Gomphosus caeruleus

9

Proponent: Mr. C. P. Ajith Wijeyesekera
Consultant: Sandcays

Abundance

300+
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4.8.4.5

Site 5

Figure 4-15: Photos of Site 5
Site 5 was located on the eastern side of the island, near the existing jetty. Live coral cover at
this site was found to be roughly 17% of benthic substrate. Algae covered dead coral and rubble
made 35 % and 42% respectively. Corybose and branching morphs of Pocilloporidae dominated
the coral community at this site. A fair amount of small submassive and branching morphs of
Poritidae and Acroporidae were also recorded from this site. Additionally, a few colonies of
Merulinidae were observed at this site. Sand was found to cover only 1% of the benthos.
Fish abundance at this site was found to be relatively high; a total of 9 different fish species
were recorded at this site. Acanthurus lineatus was found to be the most abundant at the time
of survey, making up 37% of the population, followed by Chlorurus sordidus as 29% of the
population. Some species of triggerfish and wrasses were also observed during the time of the
survey. A white-tip reef shark was also recorded from this site at the time of the survey.
Table 4-8: Fish Count at Site 5
Common Name

Scientific Name

Convict Surgeonfish

Acanthurus triostegus

35+

Lined Surgeonfish

Acanthurus lineatus

50+

Eyestripe Surgeonfish

Acanthurus nigricauda

Bullethead Parrotfish

Chlorurus sordidus

Bridled Parrotfish

Scarus frenatus

2

Indian Triggerfish

Melichthys indicus

3

Six-barred Wrasse

Thalassoma hardwicke

1

Moorish Idol

Zanclus cornutus

2

White-tip Reef Shark

Triaenodon obesus

1

Proponent: Mr. C. P. Ajith Wijeyesekera
Consultant: Sandcays

Abundance

5
35+
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4.8.4.6

Site 6

Figure 4-16: Photos of Site 6
Site 6 was located northeast of the island. Live coral percentage of 33.34% was recorded. Algae
covered dead corals and rubble made 35% and 24% respectively. Sand was found to cover 5%.
Huge number of live sub-massive and massive morphs of Poritidae were observed here, making
it the most abundant of the coral species observed. A few smaller colonies of Pocilloporidae
and Merulinidae were also observed here.
Fish abundance and species richness was observed to be the highest in this site compared to
other sites examined during this EIA survey. The fish species was dominated by Thalassoma
amblycephalum (Blunthead Wrasse), followed by Pomacentrus philippinus and Stegastes
nigricans. A total of 16 fish species were recorded from this site.
Table 4-9: Fish Count at Site 6
Common Name
Lined Bristletooth Surgeonfish
Black Pyramid Butterflyfish
Red-toothed Triggerfish
Philippine Damselfish
Spotted Unicornfish
Black Gregory
Meyers Butterflyfish
Longnose Butterflyfish
Bridled Parrotfish
Bluestriped Sabertooth Blenny
Goldring Bristletooth Surgeonfish
Yellowbar Parrotfish
Blunthead Wrasse
Oval Butterflyfish
Chocolate-dip Chromis
Six-barred Wrasse
Lobster
Proponent: Mr. C. P. Ajith Wijeyesekera
Consultant: Sandcays

Scientific Name
Ctenochaetus striatus
Hermitaurichthys zoster
Odonus niger
Pomacentrus philippinus
Naso brevirostris
Stegastes nigricans
Chaetodon meyeri
Forcipiger longirostris
Scarus frenatus
Plagiotremus rhinorhynchos
Ctenochaetus truncatus
Scarus scaber
Thalassoma amblycephalum
Chaetodon trifasciatus
Chromis dimidiata
Thalassoma hardwicke
Nephropidae

Abundance
10+
1
30+
60+
3
35+
1
2
3
3
15+
1
90+
2
6
2
1
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4.8.4.7

Site 7

Figure 4-17: Photos of Site 7
Site 7 was located on the northern side of the island, north of the island’s main jetty. Live coral
cover at this site was found to be 19% of the benthic substrate while algae covered dead corals
dominated the coral cover by 62% of the substrate. Live coral colonies found at this site were
similar to other sites examined where Poritidae were the most common while Agariciidae and
Acroporidae colonies were sparse. Few species of Favidae were also recorded from this site.
Fish population was dominated by shoals of Black Pyramid Butterflyfish (Hemitaurichthys
zoster), followed by shoals of Ctenochaetus striatus (Lined Bristletooth Surgoenfish). A large
aggregation of Plectorhinchus vittatus (Oriental Sweetlips) was also observed in the site. 10
different species of fish were recorded at this site during the time of survey.
Table 4-10: Fish Count at Site 7
Common Name
Powder-blue Surgeonfish
Elongate Surgeonfish
Black Pyramid Butterflyfish
Lined Bristletooth Surgeonfish
Indian Triggerfish
Starry Rabbitfish
Coral Rabbitfish
Sabre Squirrelfish
Oriental Sweetlips
Regal Angelfish

Proponent: Mr. C. P. Ajith Wijeyesekera
Consultant: Sandcays

Scientific Name
Acanthurus leucosternon
Acanthurus mata
Hemitaurichthys zoster
Ctenochaetus striatus
Melichthys indicus
Siganus stellatus
Siganus corallinus
Sargocentron spiniferum
Plectorhinchus vittatus
Pygoplites diacanthus

Abundance
2
1
30+
20+
4
3
1
5
20+
1
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4.8.4.8

Site 8

Figure 4-18: Photos of Site 8
This site was located on the northern side of the island just northwest of Site 7. Live coral cover
was very low, recorded as only 3% of the total substrate; 39% of the benthic substrate was made
up of algae covered dead corals. Rubble accounted for 55% of the transect. Majority of the live
coral colonies belong to Poritidae genus while few live coral colonies of Favidae and
Pocilloporidae family were also observed at this site. A fair amount of Antipatharians were also
observed close to this site on the drop-off zone.
Total fish population and species richness was high in the site. Just like Site 7, a large
aggregation of Plectorhinchus vittatus (Oriental Sweetlips) was observed and is also the
dominating fish species in the site at the time of the survey. Other than the Sweetlips, huge
groups of Caesio xanthonota (Yellowback fusilier) and Lutjanus gibbus (Humpback red
snapper) were also observed from this site. A total of 14 different fish species were recorded
form this site at the time of the survey.
Table 4-11: Fish Count at Site 8
Common Name
Powder-blue Surgeonfish
Indian Triggerfish
Oval Butterflyfish
Bullethead Parrotfish
Spoted Unicornfish
Lined Bristletooth Surgeonfish
Highfin Rudder fish
Humpback red Snapper
Reef Bannerfish
Yellowback Fusilier
Philippine Damselfish

Proponent: Mr. C. P. Ajith Wijeyesekera
Consultant: Sandcays

Scientific Name
Acanthurus leucosternon
Melichthys indicus
Chaetodon trifasciatus
Chlorurus sordidus
Naso brachycentron
Ctenochaetus Striatus
Kyphosus cinearscens
Lutjanus gibbus
Heniochus acuminatus
Caesio xanthonota
Pomacentrus philippinus

Abundance
7
1
2
15+
2
3
25+
30+
2
35+
10+
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Common Name
Blunthead Wrasse
Moorish Idol
Oriental Sweetlips

4.8.5

Scientific Name
Thalassoma amblycephalum
Zanclus cornutus
Plectorhinchus vittatus

Abundance
10+
1
50+

Vegetation and terrestrial fauna

The existing 2-hectare island has lush tropical vegetation. All mature trees in the island have
been counted during the field visit. The results are given in the table below.
Table 4-12: Vegetation at Ethere Madivaru
Dhivehi name
Ruh
Dhiggaa
Funa
Kashikeyo
Kaani
Uni
Nika
Magoo

4.9

Common name
Coconut palm (mature)
Sea hibiscus
Alexander Laurelwood tree
Panadanus
Sea trumpet
Nit pitcha (s)
Banyan tree
Sea lettuce tree

Scientific name
Cocos nucifera
Hibiscus tiliaceus
Calophyllum inophyllum
Pandanus odoratissimus
Cordia subcordata
Guettarda speciosa
Ficus benghalensis
Scaevola taccada

Count
13
48
31
64
13
1
2
several

Socio-economic environment

Ari Atoll has the most tourism beds after Malé Atoll. It is administratively divided into two
atolls; North Ari Atoll and South Ari Atoll. Proposed project site is in North Ari Atoll, on the
north-eastern rim of North Ari Atoll. It is quite close to Malé, the capital of the Maldives. There
are 7 inhabited islands in North Aril Atoll and their populations are given in the table below.
Table 4-13: Population table for K. Atoll (Census 2014)
Total

locality

Thoddoo
Rasdhoo
Ukulhas
Mathiveri
Bodufolhudhoo
Feridhoo
Maalhos
Himandhoo

Resident population
Maldivians

Foreigners

Both sexes

Male

Female

Both sexes

Male

Female

1,534
1,067
1,005
662
608
441
434
724

834
578
534
338
311
237
235
389

700
489
471
324
297
204
199
335

1,347
943
921
623
584
413
408
666

669
478
469
308
292
217
216
342

678
465
452
315
292
196
192
324

Proponent: Mr. C. P. Ajith Wijeyesekera
Consultant: Sandcays

Both
sexes
187
124
84
39
24
28
26
58

Male

Female

165
100
65
30
19
20
19
47

22
24
19
9
5
8
7
11
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According to latest Census in 2014, the Maldives has a predominantly young population with
54% in the age group 18 to 34. In total, there are 87,000 people 15 years and older not in the
labour force (or 36 per cent). Of those, 34,000 are aged 18 to 34: 7,000 males and 27,000
females. Unemployment rate is at about 5% according to National Bureau of Statistics.
Due to the high percentage of tourist resorts in Ari Atoll and its proximity to Malé Atoll, most
of the people work in the tourism industry (resorts, hotels and restaurants) and construction
industry while least percentage of the working population is involved in extra-territorial
organization. The multi-billion US dollars tourism industry, which started in 1972, is the main
engine of the country’s economic growth and Ari Atoll has and still has the second largest share
of it.
The current socio-economic uses in and around the proposed development are as follows:


The existing island was previously used as a picnic island and facilities to cater for the
needs of visiting tourists have been established on the island including jetty, reception,
day rooms and utilities.



There are no existing users of the island except a couple of caretakers kept on the island
for the purpose of security.



Bathala and Mayafushi are the closest resorts and are on the south and southwest of
Ethere Madivaru respectively. Constance Halaveli, Cinnamon Ellaidhoo and
Mushimasmigili (Safari Island) are on the south with Fesdhoo (W Retreat) on the
southwest. On the West and Northwest of Ethere Madivaru are Nika Island Resort,
Velidhu Island Resort and Gangehi. Kuramathi and Veligandu are in Rasdhoo Atoll on
the north (which is part of Ari Atoll)



Hotels and guesthouses are on the rise in the inhabited islands of North Ari Atoll namely
Maalhos, Feridhoo, Bodufolhudhoo, Mathiveri, Ukulhas, Rasdhoo and Thoddoo.

4.10

Natural hazard vulnerability

Ethere Madivaru is on the eastern rim of North Ari Atoll and is subjected to weakened oceanic
swells traversing the Vaadhoo Kandu channel between North and South Malé Atolls. Therefore,
the island is not subject to severe wave conditions during the Northeast as well as the Southwest
Monsoons. However, constant wave activity, especially during the Northeast Monsoon can be
observed on the southeast side of the island during high tide, as a result of which this side lacks

Proponent: Mr. C. P. Ajith Wijeyesekera
Consultant: Sandcays
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beach and has exposed beach rock throughout the year. Hence, shore protection efforts shall
focus on this side of the island more than the western side.
The existing island is low lying with average elevations of about 1.2m above Mean Sea Level.
This is close to the natural elevations of most of the islands of the Maldives. Therefore, the
proposed 1.5m after filling and subsequent settlement is considered sufficient height given that
most of the islands of the Maldives are naturally less than 1.4m above MSL. The island is also
narrow, therefore, there is no risk of flooding.
Apart from the above concerns, there are no natural hazard concerns specific to the proposed
islands. The following paragraphs provide a general account of the vulnerability of the islands
of Maldives to natural hazards (UNDP 2006). They are taken from published literature such as
Developing a Disaster Risk Profile for Maldives by UNDP (2006).
According to the UNDP (2006), the disaster risk scenario for Maldives can be described as
moderate in general. Despite this, Maldives is among the most severely affected countries hit
by the Asian tsunami on December 26th, 2004. Maldives experiences moderate risk conditions
due to a low probability of hazard occurrence and high vulnerability from exposure due to
geographical, topographical and socio-economic factors. Following are some of the risks that
have been identified and potential areas that may be within the range of risks based on its
sensitivity, location, exposure, historic events, etc.

Figure 4-19: Tsunami hazard zones
Proponent: Mr. C. P. Ajith Wijeyesekera
Consultant: Sandcays
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Figure 4-19 show that Maldives faces tsunami threat largely from the east and relatively low
threat from the north and south. So, islands along the eastern fringe are more prone to tsunami
hazard than those along the northern and southern fringes. Islands along the western fringe
experience a relatively low tsunami hazard. This map is produced based on the experience of
the tsunami in 2004 and also occurrence of historic tsunami events in the greater region where
most of the events have identified to have occurred from the Sumatra Region (UNDP 2006).
Besides heavy rains and strong winds during monsoons, hazardous weather events which
regularly affect Maldives are tropical storms or ‘tropical cyclones’, and severe local storms. At
times, tropical cyclones hitting Maldives are destructive due to associated strong winds that
exceed a speed of 150 kilometres per hour, rainfall of above 30 to 40cm in 24 hours and storm
tides that often exceed four to five meters (UNDP 2006).
Cyclonic winds sometimes can cause a sudden rise in sea-level along the coast, leading to a
storm surge. The combined effect of surge and tide is known as ‘storm tide’. Storm tides can
cause catastrophe in low-lying areas, flat coasts and islands such as Maldives.
Maldives is also affected by severe local storms- thunder storms/ thunder squalls. Hazards
associated with thunder storms are strong winds, often exceeding a speed of 100 kilometres per
hour, heavy rainfall, lightning and hail; they also give rise to tornadoes in some regions. In
general, thunderstorms are more frequent in the equatorial region than elsewhere, and land areas
are more frequently hit by thunderstorms as compared to open oceans. However, thunder storms
close to the equator are less violent when compared with those in the tropical regions and
beyond. Maldives being close to the equator, thunder storms are quite frequent but less violent
here. Strong winds generated by severe local storms generate large wind-driven waves which
are hazardous for Maldives (UNDP 2006).
The islands of Maldives are less prone to tropical cyclones. The northern islands of the country
were affected by weak cyclones that formed in the southern part of the Bay of Bengal and the
Arabian Sea. Figure 4-20 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).

Proponent: Mr. C. P. Ajith Wijeyesekera
Consultant: Sandcays
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Figure 4-20: 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.
Based on the above information, Maldives is divided into zones with varying scales of cyclone
hazards based on a qualitative judgment of the gradient of the storm tracks from north to south.

Figure 4-21: Regions to capture Cyclones passing through Maldives for Hazard Zoning
Figure 4-21 shows the regions used to compute the highest wind speed of each cyclone captured
within the region. Majority of the cyclonic disturbances crossed the northern region. The
frequency and wind speed decreases from northern region to southern region. Region 1 is not
affected by any storm. Thus, Maldives can be divided into three cyclone hazard zones – the
northern zone with high cyclone hazard, central zone with moderate cyclone hazard and the
southern zone with very little cyclone hazard.

Proponent: Mr. C. P. Ajith Wijeyesekera
Consultant: Sandcays
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With regards to the storm surge potential, the bathymetry around the Maldives shows that the
ocean slope close to the east coast is steeper than the west coast, hence it can be generalized
that the eastern islands of the Maldives are vulnerable to higher surge hazard compared to the
western islands. Figure 4-23 shows the bathymetry around Maldives. Figure 4-24 shows storm
surge hazard zones based on computed model with maximum pressure drops for 100 year return
period and with historical data (UNDP 2006).

Figure 4-22: Three Dimensional View of Bathymetry of Maldives (depth in meters)

Figure 4-23: Storm Surge Hazard Zones with Cyclones Affected
Based on the above figure, it can be said that the north-eastern parts of the country are very
vulnerable to storm surges.
Based on historical catalogues of earthquakes in the region, identifying seismic sources based
on this historical information and based on numerical models, it was found that except for
Seenu, Gnaviyani and Gaafu Atolls, earthquake hazard is low across the country. The probable
Proponent: Mr. C. P. Ajith Wijeyesekera
Consultant: Sandcays
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maximum Modified Mercalli Intensity (MMI) is estimated between 7-8 in Zone 5 (Figure 4-23).
This level of MMI can cause moderate to high damages (UNDP 2006).

Figure 4-24: Maldives Seismic Hazard Zones
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.

Proponent: Mr. C. P. Ajith Wijeyesekera
Consultant: Sandcays
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5

Stakeholder Consultations

The key stakeholders of the project include the Ministry of Tourism, Ministry of Environment
and Energy, Environmental Protection Agency, Ministry of Housing and Infrastructure,
Proponent, Contractor, Project Engineers, Consultants and general public (represented by the
Atoll Council). There are no stakeholders that are directly impacted by the Project other than
the Ministry of Tourism on behalf of the government of Maldives and the Proponent. The
resorts in the vicinity of the project are at a considerable distance beyond the impact area of the
project. Hence, consultations were not considered necessary.
There are no local islands in the vicinity of the project site. Therefore, consultations with Island
Councils would not be required. However, consultations with Councils of islands from where
trees will be transplanted (parent sites) would be indirectly affected by the project and they
should be consulted during the transplanting process, if and when necessary.
The following have been identified during the Scoping Meeting as stakeholders with whom
consultations would be necessary.
1. Ministry of Tourism
2. Maldives Marine Research Institute
3. Atoll Council
4. National Disaster Management Authority
Below is a list of people who were consulted, and the outcomes of the consultations were given
in the sub-sections that follow. Consultations were based on consultations undertaken in early
2020 for other projects of similar nature after confirming with relevant parties that there are no
project specific comments.
Table 5-1: List of people consulted
Name

Designation

Office

Email/Phone No.

Nizam Ibrahim

Senior Research Officer

Marine Research Institute

332 2242

Ibrahim Fikree

Assistant Director

Ministry of Tourism

ibrahim.fikree@tourism.gov.mv

Hussain Fizah

EIA Consultant

Veshilab

9154902

Proponent: Mr. C. P. Ajith Wijeyesekera
Consultant: Sandcays
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5.1

Conflicting Users

There is no evidence to suggest that the reef is currently being used by fishermen for bait fishery
or recreational use by other resorts. There may be instances where fisherman would use this
reef for bait fishery, although there is no documented evidence. Although there may be concerns
of the previous user regarding the transfer of ownership, they are of no relevance. The sand
bank (rubble bank) on the east of the island is also not used nor would its use, if any, would be
affected due to the proposed development. Also, there are no unique reef habitats in this
lagoon/reef for which reason there is no specific interest in the reef areas surrounding the
lagoon. There are no inhabited islands with guesthouses in the vicinity of the project site who
may likely use the lagoon for recreational purposes. Therefore, such users would not be affected
by the proposed development.

5.2

Inter-Agency Coordination

As per the ToR, it was considered necessary to identify appropriate mechanisms for providing
information on the development proposal and its progress to all stakeholders.
All communication by the Proponent would be via the Ministry of Tourism. Therefore, the
Ministry will be the coordinating body for the project. The development concept, the EIA and
the detailed design for the project shall be submitted to the Ministry of Tourism for approval.
The Ministry has approved the reclamation and shore protection concept proposed and provided
approval stating environmental clearance as a condition of approval prior to reclamation.
During the design stage, electrical network details, sewerage system details, fire safety details
will be submitted to the Ministry of Tourism (MOT) and MOT will get coordinate with the
relevant Ministries. Registration of desalination plant and power system approval will be from
the Environmental Protection Agency and the Maldives Energy Authority respectively.
Upon completion of reclamation and prior to operation of the resort, the land area of each island
has to be registered with the Maldives Land and Survey Authority. Currently, this registration
process is also coordinated by the Ministry of Tourism and relevant documents shall be
submitted to the Ministry of Tourism.
Approvals from the Agriculture Ministry would be required under the Plant Quarantine
Regulation, if any plants were to be imported. However, this is not expected under the project
Proponent: Mr. C. P. Ajith Wijeyesekera
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as locally transplanted local species will be used in the project. Consultations have to be done
with respective Island Councils regarding the transplantation of palms and trees from local
islands.
During the construction and operational phase, environmental monitoring reports shall be
submitted to the Environmental Protection Agency. The EPA will make such documents
available to Ministry of Tourism and relevant government agencies on request. In case of noncompliance with environmental laws and regulations, the Minister of Environment or his/her
Designate may intervene in collaboration with the Ministry of Tourism.
The Proponent shall, therefore, ensure that all relevant regulations are complied with during the
construction and operation of the proposed project. Furthermore, the Proponent shall make sure
that environmental impacts are minimized and there is regular data to support the efforts.
Environmental compliance monitoring reports shall be regularly submitted to the EPA and the
Ministry of Tourism to assure compliance in all matters relating to the project.

5.3

Consultations with Responsible Agencies

Consultations have been undertaken with the Marine Research Institute of the Ministry of
Fisheries and Agriculture as well as the Ministry of Tourism over the past two years regarding
reclamation projects. Specific consultations for this project were also requested for this project
and where comments are pending it has been assumed that comments for similar project in 2020
are valid for this project. Below is a summary of the findings from the consultations including
consultations with Ministry of Environment in 2020.
Ministry of Tourism responded officially by email and the following points have been made.


Development concept was approved by MoT letter number 88-DS/PRIV/2020/731
dated 10th March 2020.



All the issues highlighted in the approved TOR shall be addressed.



To minimize environmental damage, special care and protection measures need be to
undertaken during the development phase especially during construction of coastal
works and dredging/reclamation.



All possible information shall be provided, if landscaping materials are sourced locally.



Proper waste management mechanism should be in place during construction.
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Should fulfill all regulatory requirements prior to the construction and operation of the
resort.

Maldives Marine Research Institute (MMRI) was consulted on 19 April 2021. MRC identified
the following points.


Recommended carrying out dredging after May in order to give time for recovery
following possible bleaching which is currently ongoing. Bleaching signs are being
observed across the country.



Stressed on carrying out marine surveys prior to start of works and ensuring safety of
live corals in impacted areas.



Recommended implementing mitigation measures such as silt screens during
reclamation to reduce sedimentation on reef.

An online consultation meeting was held with the Ministry of Environment and Energy on 5
March 2020 for another EIA of a reclamation project. The following points have been
highlighted during this meeting.


Ministry identified that any reclamation project would affect the surrounding marine
environment. Therefore, EIA report should focus on the sedimentation and other
impacts related to reclamation of land and propose measures to reduce sedimentation.



For the landscaping, it was suggested to use locally available plants instead of imported
plants as the imported ones may not grow well due to the change in their environment
conditions.



It was suggested to contact the local nurseries and make arrangements in advance for
the required number of plants as they may have difficulties providing large number of
trees in a short period of time.



If plants are to be taken from local islands, get necessary permission from the related
government offices.



Noted the coral bleaching period from December to May and highlighted the importance
of starting the reclamation works during June.
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6
6.1

Environmental Impacts
Introduction

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

6.2

Methods and Limitations

The methods used to predict and evaluate the environmental impacts that may be associated
with the proposed resort 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 development.
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6.3

Impact Identification

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


A consultative process within the EIA team and the Proponent



Purpose-built checklist



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

Proponent: Mr. C. P. Ajith Wijeyesekera
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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)
Long-term/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
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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 6-3. The impact potential index table
represents a product of the magnitude (M), significance (S), duration (D) and extent/spatial
distribution (E) given in the above table. The sum of all key component specific indexes for
one activity (i.e. sum by rows) provides the Activity Potential Impact Index (API) and the sum
of all activity specific indexes for one key component (i.e. sum by column) provides the
Component Potential Vulnerability Index (CPVI) which gives an indication of the vulnerability
of each key component to activity related impacts. Table 6-3 represent the impact potential
indices for the proposed project.

6.4

Overall Impacts of the Proposed Project

The overall impact of the proposed project would be negative if the development and operation
of resort on the reclaimed land would not be taken into consideration. When the development
and operation of resort on the reclaimed land is taken into consideration, the net project impacts
are largely positive due to the strong socio-economic potential of the proposed project. The
direct and project specific negative impacts of the proposed reclamation are due to changes in
hydrodynamics and water quality within and around the lagoon (minor to moderate),
sedimentation and sediment re-suspension in the water column as a result of dredging and
reclamation (moderate), and impact on marine biodiversity and habitats in the borrow and fill
areas (moderate to major). The negative impacts of landscaping or planting trees include loss
of vegetation from parent site (direct, moderate negative), 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) and holes created at parent site after removal (minor negative).
Most of the impacts are direct given that the area is in its pristine state and had not been
previously subjected to major anthropogenic impacts. However, some are indirect and also
cumulative including those of resort development and operation and waste and wastewater
management during the construction phase.
The creation of additional land, improved landscape and additional vegetation in host site
(direct) continuation of carbon sequestration after replanting (cumulative), employment
opportunities (direct and indirect) and related economic ventures/opportunities (direct and
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indirect), government revenue as well as the value of property associated with the development
are considered as major positive socio-economic impacts of the project. For this reason, the
relevant activities of the operational phase of the project (or follow up activities, as mentioned
in the TOR) need to be considered. Taking these into consideration, the socio-economic impacts
are largely positive and include several favourable employment and income opportunities (both
during construction and operation phases), and positive impacts on access to transportation of
goods and services and diversification of the tourism product and customer base. Hence, the
overall impacts of the project shall be measured in its totality including the proposed
reclamation and landscaping phase as well as the development and operation of resort on the
reclaimed land since the objective of the reclamation is to develop tourist resort on the
reclaimed island.
There would be no negative impacts on nearby resorts and dive sites due to the proposed
reclamation, landscaping or even resort development project. No disturbance to natural resource
users such and fishing areas or tourism ventures are expected due to the proposed project.
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Table 6-2: Impact matrix for the proposed project
KEY COMPONENTS

Removing/transporting trees from parent site

-1
1
-1
1

1
1
0
1

-1
1
-1
1

0
1
0
1

-1
1
0

0
1
0
3
1
3
0
1
0
1
0
2
0
1

-1
3
-1
3
-1
1
-1
3
-1
3
-1
3
-1
3

0
1
1
3
0
3
0
1
0
1
0
2
0
1

-1
3
-1
3
-1
1
-1
1
-1
1
-1
3
-1
3

0
1
1
3
0
3
0
1
0
1
0
2
1
2

-1
3
-1
3
-1
1
-1
1
0

0
1
1
3
0
3
0
1

0

-1
3
-1
3

0
2
1
2

-1
1
-1
1

1
1
1
1

-1
3
-1
3
-1
3
-1
3
-1
3
-1
3
-1
3

0
1
1
3
0
3
1
1
0
1
0
2
0
1

-1
3
-1
3
-1
3
-1
3
-1
3
-1
3
-1
3

Post reclamation works (resort construction)

0

1
1
1
1
1
1
1
1
0
1

0

-1
1
-1
1
-2
1
-1
1
-1
1
0

0
1
0
1
1
1
0
1
0
1

0

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

0
1
1
1
1
1
1
1
1
1

0

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

0
1
1
1
1
1
1
1
1
1

0
0
1

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

0
1
1
1
2
2
1
1
0
1

0

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

0
1
1
1
1
1
1
1
1
1
1
1

-1
1
-1
1

0
1
0
1

-1
1
-1
1

1
1
0
1

-1
1
0

1
1

0
1
1
2
0
1

0

-1
3
-1
3
-1
3
0

0

0

0

-1
3
1
3

-1
3
-1
3
-1
3
-1
3
-1
3
-1
3
-1
3

0
1
1
2
0
3
0
2
0
2
0
2
0
2

-1
3
-1
3
-1
3
-1
3
-1
3
-1
3
-1
3

0
1
1
2
0
1
0
1
0
1
1
2
1
2

0

1
2
-1
2
1
3
-1
1
-1
1

1
1
0
1
1
1
1
1
0
1

-1
3
-1
3
-1
3
0

0
1
1
1
1
1

-1
3
-1
3
-1
3

0
1
0
1
0
1

1
2
-1
1
-1
1
-1
1
-1
1

0
1
0
1
0
1
0
1
0
1

-1
3
-1
3
-1
3
0

0
1
0
1
1
1

-1
3
0

0
1

0
0
0
0
0

-1
1
1
3
-1
2
1
3
-1
1
-1
1

0
1
0
1
1
1
1
1
0
1
0
1

-1
3
-1
3
-1
3
-1
3
-1
3
-1
3
-1
3

0
1
0
3
0
1
0
1
0
1
0
2
0
2

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

0
1
1
1
1
1
0
1
0
1

-1
1
-1
1
-1
1
-1
1
-1
1
-1
1
1
3
-1
1
-1
1

0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1

2
3
2
1
2
1
2
1
2
1
2
1
2
1
2
3
1
1

2
2
2
2
1
2
2
2
1
2
1
2
1
2
2
1
1
2

-1
3
-1
3
-1
3
0

0
1
0
1
1
3

-1
3
-1
3
-1
3
0

0
1
0
1
1
1

0
1
0
2
0
3

-1
3
-1
3
-1
3

0
1
0
2
0
1

1
3
1
3
1
3
1
3
2
3
1
3
1
3

1
2
1
2
1
2
1
2
2
2
1
2
1
2

-1
3
-1
3
-1
3

0
0
0
0
0
-1
1
0

0
1

0
-2
1

0
1

-1
1
-1
1
-1
1
-1
1
-1
1
-1
1
-1
1
-1
1
-1
1

1
1
0
1
0
1
0
1
0
1
0
1
0
1
1
1
1
1

2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1

1
2
1
2
1
2
1
2
1
2
1
2
1
2
2
3
2
3

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

2
3
1
3
1
3
1
3
1
3
1
3
1
3
2
3
2
3

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

-1
3
-1
3
-1
3
-1
3
3
3
-1
3
1
3

0
1
0
1
0
3
0
1
3
3
0
2
1
2

1
3
1
3
1
3
1
3
3
3
1
3
1
3

1
2
2
2
2
2
2
2
2
2
1
2
1
2

1
3
1
3
1
3
1
3
3
3
1
3
1
3

1
3
1
3
1
3
1
3
2
3
2
3
1
3

1
3
-1
3
1
3
1
3
1
3
1
3
1
3

Costs to consumer/tax payer

1
1

0

-2
1
0

0
1
0
1
0
1
0
1
0
1
2
1
2
1
1
1

Revenue (state/private)

0

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

Property Value

0

0
1

Health and Safety

0

1
3
0

Cultural assets/values

0

0
1
0
1

Services and Infrastructure

0

1
3
-1
1
0

Noise

0

Air

0

Terrestrial flora/fauna

0

Avian fauna

Visual aesthetics

Marine water

Beach/coastal landscape

Coastal hydrodynamics

0
1
0
1

Transport of trees and materials

-1
1
-1
1
-1
1

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

Protected marine area/species

-1
1
-1
1

0

0
1
0
1
1
1
0
1
0
1

Lagoon habitats/seagrass

0
1
0
1
0
1

Transplanting/landscaping at project site

-1
1
-2
1
-1
1
-2
1
-1
1
0

Employment - foreign

Coastal protection

0
1
0
1
0
2
0
1
0
1

Employment - local

Reclamation

-1
1
-2
2
-1
2
-2
2
-1
1
0

Soil/land

Dredging

1
1
1
1
0
1
1
1
0
1

Other terrestrial waters

Bunding of reclamation area

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

Socio-Economic

Groundwater

Temporary facilities, machinery and workforce

Baitfish/fishery

PROJECT ACTIVITIES
Construction

Marine biodiversity

Coral and reef benthos

Environment

2
1
2
2
0
1
2
2
2
1
1
1
2
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
2
1
2
1
3
1
2
1
2
1
2
1
2
1
2
1
2

-1
1
-1
1
-1
1
-1
1
-1
1
-1
1
-1
1
-1
1
-1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
0
1
1
1
1
1
1
1
1
1
1
1

-2
3
-2
3
-2
3
2
3
2
3
2
3
-2
3

1
2
1
2
1
2
2
2
3
2
1
2
1
2

-2
3
-2
3
-2
3
2
3
2
3
2
3
-2
3

1
2
1
2
1
2
2
2
3
2
1
2
1
2

0

Operation (resort operation phase)
Brine and wastewater effluent/sludge
Solid waste
Resource use (energy, water, etc.)
Guest/staff activities (snorkelling, diving, etc.)
Accommodation and facilities
Transfers and transport
Regular beach nourishment

KEY: M S
D E
Proponent: Mr. C. P. Ajith Wijeyesekera
Consultant: Sandcays

Magnitude
Duration

0
0

-1
3

0
2

0
2
1
2

0

0
0
0
0
0
0
0

0
-1
3
-1
3
-1
3
-1
3
-1
3
0

0
1
0
1
0
1
0
1
0
2

0
-1
3
-1
3
-1
3
-1
3
-1
3
0

0
2
0
3
0
1
0
2
0
2

Significance
Extent (spatial)
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Table 6‑3: Impact potential indices for the proposed project
KEY COMPONENTS
Socio-economic

Soil/land

Avian fauna

Terrestrial flora/fauna

Services and Infrastructure

Cultural assets

Health and Safety

Employment - foreign

Property Value

Revenue (state/private)

Costs to consumer/tax payer

TOTAL API

Air

0

0

0

0

0

0

0

0

0

0.3

0

-0.01

0.05

0.07

0.15

0.02

-0.01

0.55

Bunding of reclamation area

-0.04

-0.01

0

0

0

0

0

0

0

0.1

0

0

0.05

0.04

0.3

0.02

-0.01

0.28

Reclamation

-0.07

0

0

-0.07

0

-0.07

0.04

-0.04

-0.01

0

0

0

0

0

0

0

0.1

0

0

0.05

0.04

0.3

0.02

-0.01

0.28

Coastal protection

0

0

0

0

0

0.04

0.04

0

-0.04

0

0

0.02

0

0

0

0

0.05

0

0

0.05

0.04

0.15

0.02

-0.01

0.36

Removing/transporting trees from parent site

0

0

0

0

0

0

0

0

-0.05

0

0

0

-0.02

-0.02

-0.05

0

0.05

0

0

0.05

0.04

-0.05

0.02

-0.01

-0.04

Employment - local

Other terrestrial waters

0
0.04

Noise

Groundwater

0
-0.07

Marine water

0
0

Beach/coastal landscape

-0.01
-0.07

Coastal hydrodynamics

0
0

Lagoon habitats/seagrass

0
0

Baitfish/fishery

-0.01
-0.07

Marine biodiversity

Temporary facilities, machinery and workforce

PROJECT ACTIVITIES

Reef benthos

Visual aesthetics

Protected marine area/species

Environment

Construction

Transplanting/landscaping at project site

0

0

0

0

0

0

0

0

0

0

0

0.04

0.04

0.02

0.07

0

0.05

0

0

0.05

0.04

0.15

0.02

-0.01

0.47

Transport of trees and materials

-0.01

0

0

-0.01

0

0

0

-0.01

-0.01

0

0

-0.01

0

0

-0.01

0

0.15

0

-0.01

0.15

0.07

0

0.02

-0.01

0.31

Post reclamation works (resort construction)

-0.01

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0.02

0

-0.01

0.15

0.07

0

0.02

-0.01

0.23

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0.07

0

0

0.07

0.11

0.04

-0.15

-0.15

-0.01

-0.11

0

-0.11

-0.11

-0.11

0

-0.07

-0.07

-0.07

0

0

-0.04

0

0

0

0

0.07

0

0

0.15

0.11

0

-0.15

-0.15

-0.66

0

-0.11

0

0

0

0

0

0

0

-0.04

0

-0.04

0

0

-0.11

-0.04

0.07

0

0

0.15

0.11

0.04

-0.15

-0.15

-0.27

-0.04

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0.07

0

0

0.15

0.11

0.04

0.3

0.3

0.93

Accommodation and facilities

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0.3

0

1

0.44

0.67

0.04

0.44

0.44

3.33

Transfers and transport

0

0

0

0

0

0

0

0

-0.07

0

0

0

0

0

0

0

0.07

0

0

0.07

0.22

0.04

0.15

0.15

0.63

Regular beach nourishment

0

0

0

-0.07

-0.07

0

0.07

0

-0.07

0

0

0

0

0

0

0

0.07

0

0.07

0.07

0.11

0.04

-0.15

-0.15

-0.08

-0.32

-0.11

-0.11

-0.34

-0.18

-0.1

0.12

-0.16

-0.33

-0.04

0

-0.03

0.02

0

-0.1

-0.04

1.54

0

1.04

1.7

1.85

1.24

0.45

0.21

6.31

Operation
Brine and wastewater effluent/sludge
Solid waste
Resource use (energy, water, etc.)
Guest/staff activities (snorkelling, diving, etc.)

TOTAL CPVI
API = Activity Potential Impact Index

CPVI = Component Potential Vulnerability Index
Note: The impact matrices cover the impacts of resort development and post development (operation) phase in order to address the overall long-term impacts of the reclamation phase
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6.5

Project Specific Impacts

As the scope of this EIA covers mainly the reclamation phase of the project, majority of the
impacts of the project are expected during the construction stage. The construction phase of the
proposed project involves dredging and minor excavations, reclamation of land, coastal
protection works and landscaping. This phase does not have major construction works and
therefore the workforce is limited to less than 50 persons on site at any given time.
The associated negative environmental impacts due to all these construction activities have been
discussed in the following sections. The main positive impact due to the construction activities
is the economic benefits to local and foreign contractors and consultants and job opportunities
for locals and foreigners. Amongst the potential negative environmental impacts include loss
of valuable habitat for various marine life forms in addition to increased pollution due to
sedimentation.
6.5.1

Temporary facilities, constructional material
machinery and workforce

Based on the experience of several projects of this nature that has been undertaken in the
Maldives, this project is expected to have minor to moderate negative impacts on the physical
and biological environment. During the construction phase, sedimentation and suspended
particulate matter (SPM) is expected to be the critical pollutants associated with the
construction activity and hauling of material. However, this impact is going to be minor
negative due to the scale of the project and absence of sensitive habitats and receptors. Yet,
Ethere Madivaru is a habitat subjected to minimal human activities and air pollution and a clean
environment is targeted during the operational phase, every effort must be made to minimize
pollution and clean up.
The use of diesel as well as petrol in vehicular engines and operation of machines such as trucks
and excavators cause emissions of carbon dioxide, sulphur dioxide and nitrogen oxides with
fine particulate matter. For the proposed project, carbon emissions are considered to be
negligible. However, carbon dioxide being the primary greenhouse gas and the main contributor
to global warming, likely future carbon emissions would be a cause for concern, as the impact
cumulatively adds to the global burden of carbon emissions.
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There is an unlikely risk of major pollution given that the hazards are well controlled. Usually,
in projects involving heavy machinery, fuelling of excavators and other machinery is
undertaken manually and it carries the risk of spills. Such spills are not a cause for concern in
the case of the construction equipment as fuel prevention measures are in place. The impact on
the quality of soil and groundwater is not going to be significant as proper storage facilities will
be maintained for construction materials, construction waste and oil and grease.
Construction materials such as cement and fuel for machineries have the potential to damage
the marine and terrestrial environment. Both terrestrial and coastal activities can pollute the
environment including soil, groundwater aquifer and coastal water due to accidental spill of oil
and chemicals. Sometimes these materials are thrown into the environment due to absence of
appropriate supervision at work sites.
Waste from the construction and work force will be sorted and separated on site and sent to
Thilafushi on a weekly basis. Pollution of the lagoon and reef system can be caused by
waterborne and windblown debris escaping from the construction. Reefs also get damaged due
to boating activities including mooring, loading and unloading of materials.
The reclamation of the islands and dredging activities will have noise levels of less importance
and are insignificant considering the daily schedule of work. As the proposed project occurs
quite a distance away from the closest island, noise levels would not be of significance.
The project would not affect social values, norms and beliefs due to the workforce. In fact, there
will be very little mixing of the workforce with local populace and workforce would be mainly
constrained to the worksite. Duration of the construction phase being fairly short, the
significance of any such impacts would be negligible.
6.5.2

Health and Safety

Construction of large development projects such as resorts will involve a large number of
construction workforce and a number of risks related to construction activities. However, the
number of workers for the dredging and reclamation as well as landscaping components are
small. Key impacts predicted for the construction workforce is related to health and safety
issues. Often in such construction environments, workers are prone to injuries and diseases.
Injuries and diseases can result from:


Lack of or inadequate safety, ventilation and cleanliness in work areas
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Inadequate safety procedures and gear/equipment



Poor safety training prior to start of construction



Lack of proper waste management at site



Lack of good sanitation facilities at the onset of the project



Improper handling of hazardous materials/substances



Lack of or inadequate supervision at worksites

Also, if precautionary measures on health and safety are not taken into serious consideration,
the entire operation may be affected due to incidents and injuries. Such effects would have
negative socio-economic impacts.
6.5.3

Dredging

Dredging from the borrow areas proposed (within Ethere Madivaru lagoon) would have direct
and indirect short-term impacts on the marine environment. These will be mainly due to the
release of very fine sediments in the process of dredging from the lagoon floor and its
suspension in the water column in the deep water. It can have negative impacts to the sea floor
or lagoon bottom inhabitants of the marine environment. This impact is categorized as shortterm as sediments can be dispersed relatively quickly and as the impact areas will be relatively
small compared to the vast areas of the sea bottom. Many of the dredged lagoon bottoms with
relatively coarse material were found recolonized by the bottom dwelling marine life within a
short period of less that few months as observed. However, disturbance for instance by dredging
of sea floor with more silt can have a longer lasting negative impact.
Short-term negative impact of the proposed dredging is considered not significant given its
relative scale, intensity, severity and reversibility. The long-term impact of the proposed
dredging is considered even less significant given the high reversibility of the impacts.
6.5.4

Bunding of reclamation area

The bunds around the reclamation area would be constructed by using excavators. This will
cause fine sediments in the area, which may flow towards the reef flat of the lagoon (if the
works were undertaken during the Southwest Monsoon) but the sediment is expected to settle
below the reef or within the lagoon with mostly movement towards the deep lagoon (settling
on the edge of the deep lagoon). So, this impact is considered to be minor negative.
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The eastern reef is not expected to be severely affected due to bund works, if the process is well
managed taking into consideration all mitigation measures proposed in this report. In the
unlikely event of a delay in reclamation after bunding, the bunds should have sufficient
openings to prevent water inside the bunds getting algal blooms. This has been observed in a
few reclamation projects in the past and shall not be allowed to happen.
6.5.5

Reclamation/filling

The reclamation of the island will produce sediment plumes which will flow towards the eastern
reef mainly during the Southwest Monsoon but also to some extent during the Northeast
monsoon. However, sediment is expected to generally flow towards the deep lagoon. There
would be very little sedimentation on the reef flat and especially on the housereef, if adequate
mitigation measures are in place. Without mitigation measures, however, there would be a
moderate to major level of sedimentation depending on meteorological conditions. If the works
were undertaken during the southwest monsoon, the flow will be easterly and there will be
sedimentation on the reef during the reclamation. If the works were undertaken during the
northeast monsoon, the flow would be westerly and the magnitude of the westerly flow would
be higher than that of the easterly flow during the Southwest Monsoon.
The reclamation of land would have greater negative impacts in the short term than the proposed
dredging from the proposed borrow areas. Short-term negative impacts on the marine
environment from the reclamation, i.e. filling up the reef top with the dredged material, will be
more significant as it is carried out in water and surrounded by coral reef. Most species of corals
especially the massive type corals are the most susceptible to smothering by fine sediment. The
other short-term negative impact on the coral reef will be loss of potential coral recruitment reef
substrate. Settlement of fine sediment resulting from the reclamation can reduce the availability
of suitable substrate for coral recruitment and thus reduce coral reef regeneration. As over 10%
of the reef top is proposed to be filled up with sand, a significant area of the coral reef will be
impacted by fine sediment release around the waters. Coral reefs smothered by fine sediment
may take very long time to return to its natural status. Hence reversibility of the impact is low.
A significantly large area of the reef top will undergo a permanent change from an aquatic
environment to dry land, while areas smothered by sedimentation on coral reef environment
would have a significant long term negative impact.
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Another long-term negative impact of the proposed reclamation maybe long-term
sedimentation and smothering of surrounding corals due to the possibility of constant erosion
of the reclaimed land and beach maintenance by regular beach replenishment. Patterns of
erosion of the reclaimed land can be very unpredictable and difficult to manage which will
involve borrowing sand usually from the same reef, meaning long-term disturbance to the
lagoon bottom and release of fine material and its suspension in the water column which may
smother the corals and negatively impact pelagic reef organisms on a long-term basis. This
impact can be highly reversible, however, severity and intensity are highly dependent on several
factors such as nature of the material used for reclamation, hydrodynamics of the area which
are highly unpredictable and needs long-term data which can only be acquired after the project
is completed.
As discussed earlier, these impacts are considered to be of low to moderate significance. The
significance is determined by the absence of unique ecological habitats in the impact areas and
the overall socio-economic benefits of the project. However, if the process is well managed,
taking into consideration all mitigation measures proposed in this report, the impact can be very
much minimized. The impact can be further assessed by monitoring water quality in the area
up to more than 100m of the visible sediment plume until the water quality returns to normal.
This has been included in the recommended monitoring programme.
The proposed land reclamation will would also significantly alter patterns and speed of water
movement around and over the reef top of the coral reef. Potential long-term negative impacts
of changes of natural hydrodynamics within and around the reef system could lead to fine
sediment release from the reef top areas to the coral reef slope areas resulting in poor coral
growth and reduced natural status of the coral reef. This potential impact would be low for the
proposed project since there is a considerable distance between the reef and the proposed islands
except for the buffer island, which may have greater negative impacts.
The most significant negative impact of the proposed reclamation which is impact on coral reef
by suspended fine materials settling of corals and other benthic sessile organisms is reversible
over time as had been observed in other coral reef where similar reclamation was carried out.
However, reversibility of the negative impact on the coral reef from the proposed reclamation
is long-term and depend on several factors including intensity and severity of the impacts.
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6.5.6

Shore Protection

The shore protection structures proposed at this stage are groynes and nearshore breakwaters.
Groynes are onshore structures and have longterm aesthetic impacts, therefore, they have been
minimized by keeping the western side free of any structures. The eastern side has a
combination of groynes and nearshore breakwaters thereby minimizing aesthetic impact. The
crest height of the nearshore breakwaters is kept low (at about 0.8 to 1m) while increasing the
crest width to help minimize aesthetic impacts. The structures are also proposed to be made
using granite rock boulders, which naturally integrates with the reef flat. Furthermore, rock
boulders are durable and can be reused in case of a design change in future.
Some of the proposed breakwater structures are on the reef flat area. Therefore, there would be
some degree of direct impact on corals including a few live corals in the area and sedimentation
during the construction of the structures using excavators. This impact is short-lived and have
small spatial extent and the area is almost entirely devoid of live corals.
6.5.7

Landscaping/vegetating reclaimed land

It is estimated that a total of about 900 coconut palms would be required to be transported from
other island/s in addition to bushes and other mature trees. There will be carbon emission
impacts associated with the transport of trees from its origin to project site. If trees were to be
removed from project sites which need to be cleared and used at the proposed site, the benefits
outweigh any negative impacts. The benefits include saving of the tree, which would otherwise
be burnt at disposal site or may be rarely used for other purposes such as boat building.
These emissions due to transport of trees can be further 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 in the newly reclaimed areas
in Ethere Madivaru would reduce carbon emissions by helping to conserve energy required for
cooling or air-conditioning due to shade from the coconut palms. Coconut palms 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.
The main adverse impact from the proposed project would be the emissions related to
movement of the landing craft between the loading site and receiving site (Ethere Madivaru).
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It is estimated that to transport the 900 coconut trees, about 25 trips would have to be made by
a landing craft. For an average sized landing craft, it is estimated that this would be equivalent
to less than 40 tonnes of CO2 emissions. This is small by itself and in comparison with other
similar resort projects in the Maldives. It also 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.
Compared to deforestation impacts of such a development on an island with thick vegetation,
the impacts of transplanting palms and trees from areas of other islands where vegetation
clearance is required for development projects, the transplanting may be considered to have
some advantages except for the cost of transplanting trees. However, if trees removed from a
natural island with thick vegetation were to be transplanted, the costs will offset to a large
extent.
6.5.8

Coastal hydrodynamics

The reclamation of the islands within the lagoon will divert some of the currents and cause a
slightly increased current in the channels between the islands. However, the current flow is
minimized by way of design in ensuring that 3 islands instead of one whole island has been
proposed. This further minimizes erosion and keeps the beaches clean due to tidal flushing. To
further minimize or control erosion, shore protection measures have been proposed. Shore
protection measures, however, can have negative visual issues.
Some of the impacts that may arise from the interruptions of the coastal processes due to the
proposed structures (based on Kench 2010) are stated below:


Direct interference with long shore current patterns (deflection of currents,
interruptions)



Changes in current velocity



Changes in sediment layout along the coast

While the coastal design is done to ensure that the beaches are retained well, it is also essential
to minimize aesthetic impacts. Retaining beach material particularly during extreme storm
events will, however, minimise erosion and the need for beach nourishment thus avoiding long
term sedimentation on to the reef and resulting negative impact on the marine wildlife in the
area. Therefore, an optimal degree of shore protection shall be ensured.
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6.5.9

Transport Related Impacts

The use of diesel as well as petrol in vehicular engines and operation of machines cause
emissions of carbon dioxide, sulphur dioxide and nitrogen oxides with fine particular matter.
Carbon dioxide being the primary greenhouse gas and the main contributor to global warming,
likely future carbon emissions would be a cause for concern, as the impact cumulatively adds
to the global burden of carbon emissions.
For the proposed reclamation for resort development at Ethere Madivaru, the impacts related to
transport are of low significance due to proximity to Greater Malè Region. Therefore,
mobilization and other transportation would have low impact, especially if they are planned.
6.5.10

Socio‐Economic Impacts

The socio-economic impacts from the proposed project are positive, in terms of job
opportunities and other income generating opportunities for the local populace. These include
jobs in various areas and levels of expertise from consultancy to contract management and being
involved as semi or unskilled labours. There are several direct and indirect job opportunities
related to projects of this nature.
It would also help to save several trees that would be cut or felled for other development projects
such as housing, road and airport projects. There are several such projects proposed in the
Maldives involving large scale vegetation clearance. Recently, some agriculture projects have
also been proposed which would require vegetation clearance of large areas. Yet, there may be
more demand for trees given that there are several recently reclaimed land including reclaimed
land in several inhabited islands in Malé Atoll such as Himmafushi, Thulusdhoo, Maafushi and
Huraa. These projects may not require as much trees as the proposed resort projects in Malé
Atoll where several islands are reclaimed.
The overall resort project also helps in opening new market(s) for agricultural products, thatch,
handicrafts and fishery products required for the construction, operation and maintenance of
the resort.

6.6

Likely hazard and accident scenarios

Accidents and hazards in the workplace will arise mainly during the construction phase.
Workers would be susceptible to injuries due to workplace hazards arising from improper
Proponent: Mr. C. P. Ajith Wijeyesekera
Consultant: Sandcays

P a g e | 97

EIA for the Proposed Reclamation Phase of Resort Development at Ethere Madivaru, North Ari Atoll

management of workplace and unavailability of safety gear. For the proposed project, the likely
incidents/accidents and hazard scenarios include possible use of inappropriate or poor handling
of tools and chemicals and injuries due to fallen objects in the work areas or untidy work areas.
These can be during the construction phase mainly. During the operational phase, poor handling
of chemicals would be the main hazard scenario that may have to be taken into consideration
for the safety of staff. Oil spills are one of the hazards that need to be taken into consideration.
Hence, oil spill prevention measures would be discussed under mitigation.
There would be potential hazards that relate to staff and guest activities including snorkeling
and diving. These hazards would have to be understood and clearly communicated.

6.7

Uncertainties in Impact Prediction

Environmental impact assessment involves a certain degree of uncertainty as the natural and
anthropogenic impacts can vary from place to place. This can be due to even slight differences
in ecological, geomorphological or social conditions in a particular place.
The methods used to predict and evaluate the environmental impacts associated with the
proposed project 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.
There are uncertainties in data due to the short duration of field specific data collected. These
mainly include wave and current data for the project area. This, however, has been the case for
all projects given that EIA is undertaken at the initial planning and preparatory stages of the
project and detailed design of structures and changes to structures are often based on long-term
monitoring or long-term data collection. Such data gaps and uncertainties, in the case of the
proposed project have been minimized.
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. Nevertheless, it is
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important to consider that there are elements that relate to social aspects and social acceptability
in a highly evolving political and social landscape. Hence, there will be uncertainties and to
undertake voluntary monitoring as described in the monitoring programme given in the EIA
report.

6.8

Summary of Environmental Impacts

The table below provides a brief summary of the environmental impacts discussed in this
chapter for the proposed project.
Table 6-4: Summary of environmental impacts of the proposed project
Activity

Causal Factors

Site mobilization and
demobilization

Reduced number of trees on
the island

Dredging of entrance
channel

Sedimentation on the reef and
removal of reef substrate

Creation of temporary land
and temporary jetty

Sedimentation

Dredging

Borrow material from atoll
lagoon and move to fill
location

Reclamation (for extension
of existing 2-hectare island)

Sedimentation and changes in
hydrodynamics around the
island

Removal and transport of
trees (coconut palms mainly)
from parent site to host site

Loss of wooded area

Creation of holes in the
ground
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Impact
 Loss of a few vegetation
 Loss of habitats for birds and
animals
 Loss of CO2 sinks
 Direct impact on the corals in
the channel
 Sedimentation and sediment
resuspension in the water
column
 Indirect impact on corals in
the vicinity
 Sedimentation and sediment
resuspension in the water
column
 Impacts on bottom dwellers
including shells and clamps
 Material is generally
homogeneous with poor
compaction of reclaimed land
 Sedimentation in the trail of
the hopper dredger spreading
to nearby reefs
 Direct impacts on coral
patches in the borrow areas
 Direct impact on benthos in
fill areas
 Sedimentation and sediment
resuspension in the water
column
 Increased ground heat and dry
soil conditions
 Carbon sequestration affected
 Loss of habitat for terrestrial
fauna
 Safety concerns

Impact
Significance
Low to
negligible
negative
Moderate
negative

Minor
negative

Minor
negative to
negligible
Minor
negative
Minor
negative
Moderate
negative

Moderate
negative
Moderately
negative
Minor
negative
Minor
negative
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Activity

Causal Factors

Transplanting coconut palms
at project site

Vegetation at the project site

Shore protection

Coral damage and
sedimentation

Longshore and cross-shore
sediment transport

Machinery and equipment
for construction

Handling and transport of
goods and materials

Heavy machinery operation
and construction
Accidental damage from
operation of barges, etc.

Impact
 New habitat for terrestrial
flora and fauna
 Increased carbon
sequestration
 Provision of shade
 Minimizing cooling needs
 Damage to corals due to
excavator movements
 Sedimentation due to
excavator movement
 Protected, more stable
beaches
 Reduced sediment
resuspension
Local noise and air pollution

Minor
negative

Positive

Insignificant

Accidents during machinery
and material transport to site

Oil and waste spillages to
oceans/reefs

Loading/unloading/movement
of goods
Transport

Dust and air emissions

Low to
moderate
negative
Low to
moderate
negative
Insignificant

 Increased risk of accidents
 Cumulative emission

Low negative
Low negative
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Local damage to live corals

Impact
Significance
Moderate
positive
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7

Project Alternatives

7.1

Introduction

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

7.2

No project option

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


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



The lagoon shall be kept in its natural state for the benefit of future generations
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Reclamation may be avoided and other less intrusive and low impact methods adopted
for the development of the resort in future.

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

Lagoon 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 can be
minimized in the short term
 Impacts of reclamation can be
avoided

Use the island as it is for resort
or picnic island/keep as it is for
development using less
intrusive and low impact
methods later

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 no-project option also needs to be discussed in light of the proposed project. It is believed
that a number of environmental impacts will be generated from the proposed development.
Although there will be no impacts on the environment if the proposed development of the resort
does not go ahead, this will eliminate a significant development that has direct linkages with
the development of the socio-economic conditions around the project area.
In terms of socio-economic benefits, the proposed resort will create job opportunities and
various small business opportunities to the local populace. This will help to improve the
standards of living in North Ari Atoll while creating opportunities for the working population
of Ari Atoll bringing them closer to home and thereby reducing the burden of migration to Malè
for the purpose of employment.
Also, there will be few environmental benefits with the proposed resort since environmental
matters will be given important status such as environment-friendly design, technology and
practices for environmental protection.
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Given the range of benefits that the proposed development of the resort will bring, the
consultants find it would be better to go ahead with the project than not; given appropriate
mitigation and management practices are incorporated in the development.

7.3

Alternative Reclamation Options

The shape of the island has been deduced based on available space and keeping adequate
distance between the reef flat/deep lagoon and the island. The shapes are also based on minimal
widths required for appropriate design while allowing for minor adjustments by the architect
during the design stage. Furthermore, the orientation was based on existing current and
sediment deposition patterns in the lagoon. Therefore, there are not many better alternatives
that may be considered at a conceptual level. However, other options that may be considered
include reclamation to extend the existing island by 3 hectares and development of additional
5 hectares on the shallow area on the opposite side. However, this is not feasible at the present
as recent changes to the boundary regulation states that the boundary of the resort would be
500m from the existing land. Hence, this option is not further discussed.

7.4

Alternative dredging methods

There is one alternative dredging method, that is to use a hopper dredger borrowing sand from
approved areas within the deep atoll lagoon. The hopper dredger will be suitable in some
circumstances where dredge material is not available from the island lagoon. Also, the main
disadvantages would be the cost and the greater impact on the coral reef due to higher levels of
sedimentation as sand is pumped ashore compared to proposed method unless expensive
mitigation measures are taken.
A trailing suction hopper dredger (TSHD) such as MTCC’s Mahaa Jarraafa may also be used
in the proposed area(s). In the Maldives, TSHD has been used for several projects including
ongoing Gulhifalhu reclamation project. The project at Kudavattarufalhu in Malè Atoll was
reclaimed using MTCC’s Mahaa Jarraafaa from sediment deposits on the east of
Kudavattarufalhu. If areas in the atoll lagoon were to be considered, the same area or areas close
to Ethere Madivaru may have sufficient sand.
In a TSHD, the ship is equipped with one or two suction pipes at the end of each is a drag head,
which can be lowered into the seabed while the TSHD navigates at reduced speed. The loosened
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material is sucked by a centrifugal pump and subsequently placed in the hopper. The dredged
material is dragged by about 1m depth of the atoll lagoon, therefore, the impact of the dredge
process is negligible on nearby reefs as well as the seabed. However, the dredge material in the
hopper is pumped ashore, during which fines will be dispersed to the surrounding. For that
reason, it is important to bund the area in which sand will be pumped prior to filling. Even then,
there will be sediment movement, which can be controlled by creating different cells or
compartments for collecting the dredge water that moves away from the location of the fill.

Figure 7-1: Illustration of a trailer suction hopper dredger
In this method of dredging sand has been pumped by rainbowing sand directly on to the required
site. The name rainbowing comes from the arch created during pumping. Environmental impact
is generally higher in this method as it has to pass over the reef slope and the dredge flow
volumes are very high forcing sediments to greater distances. However, in the recent project at
Kudavattarufalhu, the rainbowing was reduced to pumping to enclosed fill areas, which has
minimized the negative impacts greatly.

7.5

Alternative borrow areas

The proposed borrow area is the entire available borrow area within the project boundary.
However, only a third of the proposed borrow area would be used. Therefore, no alternative
borrow area within the project site need to be identified for this project. The recommended
borrow area within the identified borrow area is shown in Figure 2-6.
The other alternative is identified in the case of dredging from the atoll lagoon using hopper
dredger. The area shown in Figure 7-2 may be used by hopper dredgers as it is away from the
500m buffer identified by the EPA for any of the MPAs in the region.
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Figure 7-2: Possible borrow area near Ethere Madivaru (marked red) for hopper dredger
In addition, the recently approved borrow sites for Kudavattarufalhu and Gulheefalhu
reclamation may be considered as a potential borrow areas.

7.6

Alternatives to sediment control

It was identified that the largest and most severe marine environmental impact that will be
associated with the proposed project will be from dredging and reclamation. Sedimentation
impacts on coral reefs will be difficult to avoid. Three particular methods that are economically
feasible have been considered for the project. These include:
1. Sand bed (at least 5m wide) at the edges of the reclamation area during low tide and
filling the enclosed space during high tide (proposed). This can be done using excavator.
This would generally be easily washed away with high sediment resuspension.
2. Create a bund with jumbo bags wrapped in geotextile around the periphery of the
proposed areas to reclaim (proposed). Such bunds have been recently done in a few
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projects and are found to be very effective as they are strong and remain intact while
there is no sediment resuspension after construction.
3. Instead of jumbo bags and geotextile wrapping proposed above, a similar arrangement
with geotextile tubes would be quite effective but slightly more expensive. These bunds
will help to retain the shape of the fill until shore protection structures have been done
and can also be kept in some areas as primary protection. This kind of bunds have also
been done in the Maldives in some of the recent projects.
Since the fill areas are about 1m from MSL, the second and third options given above may be
considered as the most practicable options for the project. In this option, the sediment
movement out of the water column is naturally restricted. Since the marine environment shall
be protected and preserved to the greatest possible extent, the creation of sand bunds may result
in increased sedimentation and sediment resuspension, and delays in filling due to loss of
containment bund as a result of wave activity in a given location. Therefore, filling jumbo bags
or geotextile tubes using excavator or pump may be more appropriate.
In case these methods are not practical, alternative methods for reducing the impacts of
sedimentation that may be considered are further discussed here.
The alternative method for reducing the impacts of sedimentation and minimizing siltation from
dredging include placement of silt screens and sediment nets around the dredging area to
confine sediments and silt to a certain area. These methods are more expensive and
sophisticated in nature. The main problem is the difficulties in anchoring and appropriate
material that can withstand the strong currents in coastal environments especially at the location
of the effluent flow towards the reef where eddies are strongest.
Table 7-2: Comparison of sediment control measures
Measure
Direct placement at edges
during low tide

Sand bund
Silt screen/silt curtain

Advantages
 Cost effective
 Part of the ongoing process
 Minimize further sedimentation
due to use of excavators
 Cost effective
 Easy to construct
 Durable
 No or very little sedimentation
during installation
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Sediment nets and silt screens are curtains of plastic, fibreglass or other fabric material
vertically suspended from the surface using a system of floats and anchors. These nets and
screens are placed in the surface of the near dredging site largely covering the area. This
mechanism will trap and stop sediments overflowing into the surrounding environment beyond
these barriers. Sediment nets and silt screens are most effective where wave action is low and
water current is less.

7.7

Shore protection options

Structural protection shall be avoided to the greatest possible extent as it affects the aesthetic
natural beauty and subsequently the quality of the tourism experience. However, due to seasonal
erosion, structural protection would be necessary to retain beach, which is the primary tourist
attraction in the Maldives. Therefore, soft shore protection is the best means to achieve shore
protection in island resorts. Where regular beach nourishment is possible due to availability of
locations from which sand can be pumped, it is ideal to consider periodic sand pumping if
required. It is recommended to consider a geophysical survey to assess potential areas with fine
sand from which sand can be pumped during the operational phase.
Where structural protection is necessary, it should be designed to have minimal aesthetic
impact. A submerged or semi-submerged breakwater to enhance the protection afforded by the
reef would be quite suitable where it can be incorporated while groyne fields may be minimized.
Groynes are also a considerably cheaper and quite effective option compared to other options.
However, they should be properly designed. Shore protection shall be considered with caution
based on long term data on hydrodynamics. Revetments and seawalls shall not be considered,
except unless necessary.
There are several shore protection materials to choose from and these include proposed rock
boulders, geotextile containers (tubes or bags), sheet piling, concrete blocks or tetrapods
including core-loc armour units. All these materials are similar in terms of their cost except for
geotextile tubes. Geotextile containers involve filling of the containers which create further
sedimentation and also are less durable. Sheet piling has been observed to have scour behind
the structure leading to distortion of land and possible erosion of backshore areas and resultant
flooding owing to wave overtopping during rough weather. Tetrapods and rock boulders have
shown to be more practicable because they tend to absorb wave energy into the cavities
minimizing wave overtopping and scour behind the structure.
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7.8

Preferred alternatives

Due to the small size of the island, reclamation is a requirement for the proposed resort
development. The proposed shape and size are considered to be adequate and, therefore, no
alternatives have been suggested.
For shore protection, a semi-submerged breakwater to enhance the protection afforded by the
reef would be quite suitable and would help to minimize groynes on the eastern side. This semisubmerged breakwater is to be designed to a height not exceeding 1m above MSL and the crest
width shall be less than 2m and varied according to the crest height. Furthermore, geotextile
bags may be used as core in nearshore breakwaters. This would help to reduce the cost,
however, the use must be minimized in areas near the wave breaking zone where wave energy
absorption of utmost importance. For the proposed nearshore breakwaters, tetrapods may be
used instead of rock boulders. Both have similar advantages except that rock is readily available
whereas tetrapods would involve on-site construction with some negative impacts.
As recommended by the Ministry of Environment, it is important to transplant coconut palms
from inhabited islands where approved projects require their clearance or from approved
nurseries in the country. This will help to minimize costs and environmental impacts especially
those associated with import of invasive species such as hispid beetle.
Alternative borrow areas, alternative shore protection plan, alternative/potential locations of
jetties and alternative locations of temporary jetty are shown in Figure 7-3.
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8

Mitigation Measures

8.1

Introduction

It is evident that island and coral reef environments are highly susceptible to changes and
implications that will bring about from the development of the proposed resort. As described
earlier, some impacts are felt largely while others are localized. However, most of the
environmental impacts associated with the development of the resort cannot be either reduced
or minimized unless effective environmental management and mitigation as well remediation
process are well placed accordingly.
The following section describes key environmental mitigation measures that will be undertaken
during the construction and operation of the proposed domestic aerodrome.

8.2

Mitigation Measures – Construction Phase

8.2.1

Staff awareness on environmental protection

It is important to make the labour force aware of the fragile environment in which they would
be working before the start of the project. They shall be informed of what they can and cannot
do. Boards should be kept on-site to remind personnel at site of the importance of environmental
protection. Workforce shall be supervised adequately.
8.2.2

Transplant live corals

During excavation of the proposed reef entrance channel and bunding of reclamation areas, any
live corals that may be directly impacted shall be transplanted to a safe location. The
transplantation is proposed to be done under the guidance of the EIA consultants or trained
personnel such as a marine biologist. Coral transplantation areas shall be identified in advance
by the consultant. The process of transplantation is briefly described below.
Corals will be manually removed and immediately transferred to a submerged container. The
submerged container will be transported to the desired site by using buoys. Large corals will be
fixed to hard substrate by using epoxy cement while smaller corals will be fixed to a coral
frame. Regular cleaning of sediments and growth will be monitored.
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8.2.3

Reducing sedimentation

As described earlier, the greatest impacts that will generate from dredging and, especially,
reclamation operations will be sedimentation and its consequential effects. The most common
impacts generated from sedimentation as described earlier include habitat destruction,
decreased abundance and diversity of organisms, loss of corals and fish, turbidity and water
quality deterioration. Therefore, effective measures to minimize and mitigate adverse impacts
of sedimentation will be required by use of appropriate equipment and by practice of effective
procedures.
One of the most effective means of reducing sediment overflow into the surrounding marine
environment is by using physical barriers in which sediments will be only confined to a certain
location in the operation area. In this regard, the dredging area will be covered by an earthen
berm, so that suspended sediment will be only confined to that particular area.
A bund will be created at the initiation of reclamation. The bund can be a sand bund made by
excavation of the proposed fill area(s) but due to the closeness of the housereef to the fill areas
or most of the fill areas, it is highly recommended to use jumbo bags wrapped in geotextile in
order to minimize sedimentation as well as to keep the bund intact during the period of filling.
These bunds may be removed after the fill works or kept as primary shore protection in case of
erosion.

Figure 8-1: Proposed layout of bund with jumbo bags wrapped with geotextile
The above arrangement is considered the best available technology at the lowest price. In
comparison with the counterpart method of creating a 5m wide sand bed, this method is
considered to be cheaper and less environmentally damaging. The bags shall be filled in an area
away from reef and moved in barge to minimize sedimentation. The bund can also be left as
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primary protection for the shoreline after removing the jumbo bag at the top upon completion
of beach fill. This measure is suitable for the proposed island.
8.2.4

Reducing sediment release from hopper

The following measures will be taken to minimize and mitigate the negative impacts that would
result from the use of hopper dredgers for the project, if they were to be used.


Bathymetric and/or geophysical surveys were to be carried out on a large area of the sea
floor to identify most appropriate areas for sand extraction.



The dredging operations shall be carried out to coincide with north-east monsoon
periods when the ocean currents will be kept away from the nearby reefs.



The hopper dredger will be operated in manner that would ensure spillage of dredged
material would always be avoided when transported to the proposed reclamation area.
This includes avoiding full load of the hopper each time it is operated from the dredge
site to the reclamation site.



Monitoring and evaluation of the entire dredging operation shall be conducted and
reported in a timely manner.

8.2.5

Care in Release of Dredge Waters

As described earlier, wet dredge material will be pumped from the dredger after bunding to
contain the sediment within the area and minimize them oozing into the marine environment.
A number of settling ponds may be built inside the bund to allow sediment settling within the
reclamation area before the water is released into the surrounding area. To increase the filtering
further, material which would be used for the revetments after the reclamation could be used at
the end of the bund and a silt screen after that. This would greatly reduce sedimentation around
the reclamation area.
8.2.6

Timing and Scheduling of Dredging and Reclamation

To minimize sediment impact on the reef during excavation of the proposed reef entrance, it is
best to undertake the dredging works based on seasonal conditions and as quickly as possible.
Reclamation can be undertaken during both northeast as well as southwest monsoons since the
dominant flow on average is westerly (towards the deep lagoon). However, bunding works
undertaken during the latter part of northeast monsoon and works undertaken during southwest
monsoon (May to December) would be more favourable.
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Dredging and reclamation operations undertaken during low tides and on calm weather can
reduce sediment transport. Movement of personnel and equipment over the reef will be
restricted to a very narrow corridor to minimize physical damage to the corals. Some of the
areas are best suited for reclamation during the southwest monsoon while most areas are best
suited for reclamation during the northeast monsoon.
Additionally, at the beginning of reclamation, it should be started slowly to allow mobile fauna
in the area to move out of the way. This would reduce fatalities by a considerable number.
8.2.7

Landscaping/vegetating

It is important to minimize the number of trips and identifying appropriate sites which are close
to the project site from which plants can be transplanted. Therefore, appropriate planning and
organization would be required during this exercise. A landscape plan shall be developed, and
the exact locations identified and staked out.


All coconut palms can and shall be transplanted from parent sites within the shortest
possible time frame.



Clear areas approved for clearing and according to landuse plans



At least 90% of mature trees removed are transplanted



Protect and preserve important habitats, large mature trees and cultural heritage



Minimize landing craft movement and that of other vessels/vehicles used in the project
by planning and using large vessels.



Plant 2 coconut palms for each tree removed. This can be done at the parent site at
already cleared areas and areas that needs vegetation.



For transplanting coconut palms, the fronds may be trimmed while the roots shall be
kept intact with parent material.

8.2.8

Shore protection and other coastal works

The following mitigation measures are proposed during the installation of shore protection
structures and water villa and jetty columns.


Shore/beach protection structures may need to be designed that is adaptable to the
seasonal changes of the hydrodynamics of the surrounding water



It is highly discouraged to use any sand beds for the installation of the breakwater as it
would further increase sedimentation on the reef.
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Excavator movements on reef/reef flat shall be minimized. If the breakwater is close to
the reef edge, the works may be undertaken from the shoreward side of the breakwater
preferably using a barge.



Dredge or excavate for foundations at the same time as excavation from the borrow or
dredge areas.



Precast footings and columns shall be used.



Excavators shall move as far from coral reef flat areas as possible.



Monitoring and reporting of changes to shorelines including beach erosion patterns and
effectiveness of shore protection measures based on hydrodynamic changes and
longterm current and wave measurements during construction as well as operational
phase of the project.

8.2.9

Mitigating impacts from machineries

Measures that can be adopted to mitigate impacts due to machineries include the following.


Bring machineries on-site in a clean, washed condition



Maintain machineries free of oil leaks



Wash/refuel and service machineries in an appropriate area with appropriate lining or
flooring



Store fuels and other materials for the machinery away from water sources 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.

8.2.10

Mitigating impacts from shore protection and fill

The effects of construction of coastal protection structures and beach fill are mainly involved
with sedimentation due to excavator movement in the lagoon. The most common impacts
generated from sedimentation include habitat destruction, decreased abundance and diversity
of organisms, loss of corals and fish, turbidity and water quality deterioration. Therefore,
effective measures to minimize and mitigate adverse impacts of sedimentation will be required
by use of appropriate equipment and by practice of effective procedures.
Shore protection structures shall be constructed according to design. Any changes that needs to
be brought at site shall be determined in consultation with the Consultant and the Client. It has
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been observed in many instances that failure of shore protection structures are due to not
constructing as per the design.
To reduce impacts from shore protection and beach replenishment activities, the following
mitigation measures could be undertaken;
• Undertake shore protection and replenishment activities simultaneously to minimize
impact on longshore sediment transport regime as well as the sedimentation impact on
the marine environment.
• Undertake activities at low tide and calm weather.
• Reduce movement of heavy vehicles on the beach to allow for natural compaction and
settlement.
8.2.11

Managing Waste

The recommended waste management plan is aimed to reduce the amount of waste for disposal
through the development of outline plans for waste avoidance, material re-use and recycling.
Mitigation measures are proposed to alleviate the impacts caused by the excavated materials
and residual wastes during their handling, temporary storage on site, transportation and final
disposal. Waste management procedures will be implemented to minimize potential impacts to
the environment. This may be achieved by consideration and application of the following:


Avoid and/or minimize waste generation wherever practical by altering the site
procedures



Maximize the opportunity for reusing/ recycling/ recovering materials and thereby
negate/minimize the disposal requirements (e.g. by waste segregation according to
type, separation of recyclable materials such as metal, maximize reuse of timber
framework wherever possible, utilization of excavated material for filling or
landscaping); and



Ensure that all treatment and disposal options comply with all relevant guidelines
and standards.

The following practices will be followed to minimize waste generated from construction
activities;


Segregate waste materials according to types to facilitate re-use;



Segregate different materials at source as far as practical;
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Co-ordinate material deliveries to minimize storage times on site to avoid damage
and



Provide training to site staff in waste minimization practices



It will be ensured that construction debris will be reused on site to the maximum
extent possible.

The following measures will be implemented to mitigate the likely adverse impacts to the
environment.


Stockpile material and sites will be covered to prevent washout and erosion during
heavy rainfall.



Dust suppression techniques will be adopted;



Designated areas for stockpiling will be fenced.

A temporary refuse collection facility will be set-up by the contractor and wastes will be stored
in appropriate containers prior to collection and disposal.
The waste management plan shall take the following into consideration.


Minimize waste generation for disposal (via reduction/ re-use onsite);



Segregate waste materials according to type to facilitate re-use;



Separate inert construction materials;



Coordinate material deliveries to site;



Train site staff on waste minimization practices;



Transport of wastes off site as soon as possible;



Maintenance of comprehensive and accurate waste records;



Use of re-useable metal boarding / signboards;

8.2.12

Minimizing Health and Occupational Safety Issues

Considering the nature of work, proper equipment and safety gears will be provided to the
workers. To minimise the risks associated with health and safety issues, the project proponent
will be responsible to ensure that adequate health care arrangements will be available at the site
throughout the construction period.
In order to address all issues relating to health and safety during construction of the proposed
project, the following measures will be undertaken,
• Provide standard operational procedures to all management and operational staff.
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• Make available several first aid kits.
• Attend and report accidents and incidents immediately.
• Necessary barriers, warnings, signs demarcating unsafe areas should be followed
according to standard construction practices.
• Where relevant, safety nets should be used to cover buildings and prevent injury to
others.
• Aluminum and woodworks at site shall be supervised and workers informed of the
necessity to take care when using tools such as electric cut-offs.
• Contractor shall be required to comply with all the precautions as required for the safety
of the workers.
• Provide necessary safety appliances such as protective footwear, cloth gloves, safety
goggles for welders, helmets, masks, etc. to the workers and staff.
• In order to guarantee construction safety, efficient lighting and safety signs shall be
installed during construction.
• If the project were to proceed during an epidemic/pandemic situation such as prevailing
COVID-19, all necessary protocols shall be adhered to. The Proponent shall have a plan
to manage outbreak within the work environment through necessary protocols such as
contact tracing, isolation, quarantine and travel restrictions.
There are no islands in the vicinity that would be affected by noise. Therefore, noise would not
be a cause for concern during the construction phase. Also, lights are not expected to be of
concern and floodlights may be used while working at night.
8.2.13

Reducing Air Pollution

Mitigation measures to minimize emissions from machinery and vehicles related to the project
including mobilisation and operational phase include:


Use light fuel (with low sulphur content) as much as possible.



Avoid unnecessary operation of vehicles, machines and boats.



Keep in place appropriate transport management system.



Minimize mobilisation by planning the mobilisation. In most of the projects undertaken
near cities, several mobilisations happen to not only increase the cost of the project but
also the environmental impact. Appropriate planning is the key.
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Keep in place appropriate logistic management system during construction and
operation phase.

8.2.14

Stopping or abandoning the project

In the unlikely event of the project being stopped or abandoned after commencing the
reclamation work, it is recommended to undertake the following mitigation measures.


Carefully open enclosed unfilled spaces which could become stagnant and cause
degradation of water quality.



Remove any temporary coastal structures such as temporary jetty or temporary bunds
made of dredge material and place the dredge material in fill areas



Remove temporary bunds made of jumbo bags or geotubes that are not along the
shoreline of the reclaimed land or does not provide protection to the reclaimed land.

8.3

Mitigation measures for the alternatives

Mitigation measures for the preferred alternative(s) are similar to that of the proposed option.
These include type of bunds, dredger options, type of shore protection material and so on. It is
only the costs of mitigation that would be different.
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8.4

Summary of Mitigation Measures

The table below provides a summary of the important mitigation measures of the significant
impacts of the project discussed in this report.
Table 8-1: Summary of mitigation measures
Mitigation measures for minimizing dredging and
reclamation impacts
Design
 Identify exact reclamation areas
Phase
 Clearly identify the areas from which
trees will be imported and plan the
transplant process well
 Design all development on the
principle of cleaner production
Construction  Undertake appropriate bunding of
phase
reclamation areas and use silt screens
in areas where corals may be affected
due to dredging/reclamation
 Develop an Environmental
Management Plan for the construction
phase with specific focus on dredging
and reclamation
 Selection of appropriate development
windows (e.g. execute coastal and
marine work in low tide)
 Undertake environmental monitoring
during construction, as recommended
 Contain marine and coastal work sites
to avoid sediment flow away from
work site
 Minimize transport of trees from
parent site to project site
 Minimize clearing of vegetation from
parent location
 Avoid spillages into the ground that
can contaminate soil and groundwater
 Keep sensitive areas protected from
damage (e.g. graves, bird nests)
 Minimize removal or destruction of
corals for any purpose
Post
 Undertake regular environmental
reclamation
monitoring
phase
 Ensure environmental performance
and compliance at all times
Mitigation measures for mitigating impacts of
machinery and equipment
Design
 Plan for the use of appropriate
Phase
equipment.
 Provide appropriate working windows
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Implementing
responsibility
Project
engineer/design
engineer/
consultant

Technology/
equipment
Identify
clean
technologies
such as solar

Proponent/ EIA
Consultant,
Contractor

Choose
appropriate
technologies
and
equipment

$1000

$80,000 to
100,000

$5,000

Developer/
Proponent, Min.
of Tourism
Implementing
responsibility
Project engineer

Cost (est.)

Technology/
equipment

Cost est.
$1,000
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 Ensure proper monitoring and
supervision of construction activities
 Establish strict regulations and safety
measures for machinery operation
 Locate storage area on the island
 Effective management of fuel and
other dangerous substances
Mitigation measures for mitigating impacts of waste
and wastewater disposal
Design
 Design for the appropriate use of
Phase
existing facilities
 Establish appropriate mechanism for
waste and wastewater management
employed with trained and informed
personnel
Reclamation  Construction waste must be disposed
phase
of appropriately
 Construction debris shall not be
disposed in the marine environment
Mitigation measures for mitigating impacts of goods/
material handling and health and safety
Design
 Raising awareness and utilizing
Phase
environmental best practice
 Careful planning to ensure minimal
disturbance to access the island
Reclamation  Development shall be carried out in a
phase
manner it will not affect or minimize
the effects on the existing ecological
system
 Enforce health and safety procedures
including COVID-19 control
procedures.
 Follow HPA guidelines on COVID-19
including isolation and contact
tracing.
Reclamation
phase
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Contractor,
Consultants/
Proponent

Implementing
responsibility
Project
engineer/
developer

N/A

Technology/
equipment
Choose
appropriate
technologies

Contractor/
developer

Implementing
responsibility
Project
engineer/
Consultant/
developer
Contractor/
developer

Cost est.
$1,500

N/A

Technology/
equipment

Cost est.
N/A

N/A
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9

Environmental Monitoring

9.1

Introduction

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


live coral cover and nektonic fauna



the amount of sedimentation on the reef



water quality and visibility



beach profile and hydrodynamic changes



records of transplants of trees and coral



impacts are accurate and mitigation measures taken are effective and



the thresholds are kept within the baseline limits predicted.

9.2

Recommended Monitoring Program

The annual monitoring program targeted at monitoring the terrestrial and marine environment
of Ethere Madivaru is given in Table 9-1. This program starts from the onset of the project. In
addition, if the project were to be delayed by more than six months from the approval of the
EIA report, it is proposed to undertake further assessment of all baseline components covered
in this EIA report.
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Monitoring of turbidity and total suspended solids as well as currents (drogue studies or current
meters) in the dredge and fill areas during the construction phase would be important. This may
be done weekly or twice a month although monthly monitoring is recommended in the
monitoring programme given. Water quality shall cover as many sampling points as possible
within 100m of the dredging and reclamation areas plus the water quality locations given in the
EIA report for pH, dissolved oxygen, turbidity and total suspended solids during the dredging
and reclamation activities. Other monitoring requirements are similar to other resort projects.
The proponent’s commitment to undertake this monitoring programme for at least three years
forms part of this report.

9.3

Monitoring Report

A detailed environmental monitoring report is required to be compiled and submitted to the
Ministry of Tourism yearly based on the data collected for monitoring the parameters included
in the monitoring program given in this report. The Ministry may submit the report to the
relevant Government agencies such as EPA in order to demonstrate compliance of the
Proponent.
The monitoring report shall be submitted in accordance with the requirements of the EIA
Regulations for the Tourism Sector. As per Schedule 13 (Jadhuvalu 13) 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. In this
regard for this project, it is recommended to continue to monitor as per schedule and submit a
detailed monitoring report every six months during construction and post construction phase
monitoring report at the end of the construction phase.
The report will include details of the site, strategy of data collection and analysis, quality control
measures, sampling frequency and monitoring analysis and details of methodologies and
protocols followed. The report will also include fuel and water consumption data and
greenhouse gas emission calculations.
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Table 9-1: Proposed annual monitoring programme (reclamation phase)
No.
1

2

Indicator/locations

Parameters to be monitored

Frequency and
duration
Every three months

Marine water quality (100m within Water quality: temperature,
the sedimentation impact zone)
conductivity/salinity, DO, pH,
Turbidity, TSS
Marine life/biodiversity (baseline Live coral cover and fish survey Every six months
locations)
Photo quadrates/LIT and fish survey

32

Rate
(USD)
25.00

Total
(USD)
800.00

16

200.00

3,200.00

M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 Total
8

8

8

8

8

8

3

Currents/hydrodynamics (baseline Ocean currents
and additional)

Every three months

4

4

4

4

16

75.00

1,200.00

4

Shoreline changes (baseline and
additional)

Every three months

2

2

2

2

8

75.00

600.00

5

End of construction stage
monitoring report

1

1

1,000.00

1,000.00

6

Logistics (travel and accommodation for monitoring visits)

TOTAL

High tide line, low tide line

Construction phase only

2,000.00
8,800.00

Note:
M = Month
USD = United States Dollars
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10 Conclusions
In conclusion, it appears justified from a technical and environmental point of view, to carry
out the proposed reclamation phase for the purpose of developing a tourist resort on Ethere
Madivaru, North Ari Atoll. The main negative impacts of the proposed project are
sedimentation from dredging and reclamation of proposed island and vegetating of reclaimed
land. Both of these components are necessary in order to carry out the proposed development.
The project has huge socio-economic benefits in terms of employment and state revenue and
economic opportunities, which are expected to offset negative impacts of the proposed project.
The most adverse impact is the direct impact on the reef flat areas due to reclamation and works
in the marine environment. It can be minimized by undertaking works during low tide (where
appropriate), use of sediment control measures including construction of bunds around fill areas
combined with some sediment barriers and transplanting all live coral in the affected area(s)
prior to excavation. It is recommended to bund the reclamation areas using jumbo bags covered
with geotextile or geotextile tubes. The primary impact of sedimentation in the area needs to be
minimized. It is also recommended to undertake dredging at low tide and when the current is
towards the shore or away from reef.
Transplanting trees may have a negative effect on the parent site from where the trees are
removed. However, it is recommended to transplant trees from areas where development
projects require the removal of trees. This helps to save the trees while improving on their
carbon sequestration potential. As per relevant regulations, in order to further minimize the
impact, two coconut palms will be planted for every tree removed. This would be done by
establishing a nursery at the onset of the project.
Rigorous environmental monitoring including regular measurement of turbidity and total
suspended solids and currents in the area during the reclamation phase is recommended in
addition to a comprehensive long term monitoring programme. Long term monitoring involves
monitoring of shorelines, beach profiles, currents, water and energy/fuel consumption, waste
management and water quality including groundwater quality. The Proponent commits to
undertake environmental monitoring as well as proposed mitigation measures in the EIA.
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No: 203-ECA/INDIV/2020/81

Extended Terms of Reference for the Environmental
Impact Assessment for the Proposed Reclamation Phase at
Ethere Madivaru, Alif Alif Atoll
The following is the Terms of Reference (ToR) for undertaking the EIA of the proposed reclamation
phase under the resort development project at Ethere Madivaru, North Ari Atoll. This ToR has
been based on generic TORs adopted for reclamation projects. The proponent of the project is Mr.
Chithrupa Premala Ajith Wijeyesekera. The EIA consultants of this project are Mr. Hussain Fizah
(License No. EIAP01/2014) and Mr. Ahmed Zahid (License No. EIAP-7/2007).
While every attempt has been made to ensure that this ToR addresses all of the major issues associated
with development proposal, they are not necessarily exhaustive. They should not be interpreted as
excluding from consideration matters deemed to be significant but not incorporated in them, or matters
currently unforeseen, that emerge as important or significant from environmental studies, or otherwise,
during the course of preparation of the EIA report.
1. Introduction and rationale – Describe the purpose of the project and, if applicable, the background
information of the project/activity and the tasks already completed. Objectives of the development
activities should be specific and if possible quantified. Define the arrangements required for the
environmental assessment including how work carried out under this contract is linked to other activities
that are carried out or that is being carried out within the project boundary. Identify the institutional
arrangements relevant to this project.
2. Study area – Submit a minimum A3-size scaled plan with indications of all the proposed infrastructures.
Specify the agreed boundaries of the study area for the environmental impact assessment highlighting
the proposed development location and size. The study area should include adjacent or remote areas, such
as relevant developments and nearby environmentally sensitive sites (e.g. coral reef, sea grass,
mangroves, marine protected areas, special birds site, sensitive species’ nursery and feeding grounds).
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 preparation, construction and
decommissioning phases.
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 justified):
The main activities of the proposed project are:
 Dredging entrance channel for dredger entry into borrow areas and future access channel;
 Construction of bunds;
Environmental Protection Agency
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Dredge from the proposed borrow areas within the deep lagoon using dredger;
Pump dredged material to reclaim proposed island;
Levelling the reclamation area to required level;
Installation of shore protection structures;
Landscaping of reclaimed land by transplanting palms and trees (depending on whether the parent
sites have been identified by the time the EIA is completed);
Temporary setup and facilities;
Environmental monitoring during construction activities.

Construction requirements and 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 and (local) labour availability;
 Housing of temporary labour;
 Emergency plan in case of spills (diesel, grease, oil).
Dredging (including channel and harbour areas)
 Location and size of dredge/borrow areas (s) on a scaled map;
 Justification for the selection of the proposed location;
 Quantity, quality and characteristics of fill material;
 Indication of guarantees for sufficient availability of fill material; including the measures to be
taken if it turns out that the quantity is not sufficient;
 Method and equipment used for dredging, including description of positioning system, depth
control system and operational control procedures;
 Justification for selecting the methods and equipment;
 Way of operation; from which side and how will the dredging equipment be positioned in the
designated borrow area (including depth of access channel, anchoring);
 Duration of dredging activity.
Shore protection
 Protection structure size, location, number and type including oceanographic justification and
concept plans/maps;
 Beach nourishment technique (sand pumping, excavated sand after sieving, etc.), volume and type
of sand required, frequency, etc.
Existing utility Services
 Will the proposed reclamation affect any utility outfalls?
Planned Developments
 Describe the planned developments in the reclaimed land;
 What additional capacity in terms of utility services are required for these additional
developments?
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Landscaping Plan
 Number and type of trees required;
 Timelines for implementation of the plan;
 Sources from which vegetation will be attained;
 Procedure to follow to ensure legality of the vegetation attained.
Task 2. Legislative and regulatory considerations – Identify the pertinent legislation, regulations and
standards, and environmental policies that are relevant and applicable to the proposed project, and
identify the appropriate authority jurisdictions that will specifically apply to the project. Include permits
and approvals in the EIA document.
Task 3. Description of the environment – Assemble, evaluate and present the environmental baseline
study/data regarding the study area and timing of the project (e.g. monsoon season). Identify baseline
data gaps and identify studies and the level of detail to be carried out by consultant. Consideration of
likely monitoring requirements should be borne in mind during survey planning, so that data collected is
suitable for use as a baseline. As such all baseline data must be presented in such a way that they will be
usefully applied to future monitoring. The report should outline detailed methodology of data collection
utilized.
The baseline data will be collected before construction and from at least two benchmarks. All survey
locations shall be referenced with Geographic Positioning System (GPS) including water sampling
points, reef transects, vegetation transects and manta tows sites for posterior data comparison.
Information should be divided into the categories given below.
General Climatic Conditions
 Seasonal climatic variations;
 Temperature, rainfall, wind, waves, current patterns.
Hazard vulnerability:
 Vulnerability to extreme weather conditions, storm surge, etc.;
 Risk storm surges.
Geology and geomorphology
 Offshore/coastal geology and geomorphology (use maps);
 Bathymetry (use maps) (of all dredging and reclamation sites and alternative sites);
 Characteristics of seabed sediments (to assess direct habitat destruction and turbidity impacts
during construction).
Hydrography/hydrodynamics at site
 Climatic conditions on the day of the field visit;
 Currents at site;
 Waves at site;
 Erosion patterns around the existing island (using satellite imagery and baseline data);
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Baseline shoreline data (high tide line, low tide line and vegetation line);
Beach profiles from around the island.

Water quality
 Sea water quality measuring these parameters: temperature, pH, dissolved oxygen, electrical
conductivity, salinity, turbidity and total suspended solids. The water quality data shall be
presented for any locations where excavation/dredging and filling is proposed, from any outfall
locations and from at least one control site;
 Groundwater quality of the existing island from one or two locations measuring electrical
conductivity/TDS, pH, nitrates, phosphates and dissolved oxygen.
Ecology
 Identify marine protected areas (MPAs) and sensitive sites such as breeding or nursery grounds
for protected or endangered species (e.g. coral reefs, spawning fish sites, nurseries for crustaceans
or specific sites for marine mammals, sharks and turtles). Include description of commercial
species, species with potential to become nuisances or vector;
 Quantitative benthic and fish community monitoring at project impact sites, and at locations
covering the whole house reef of the island (see EPA monitoring guidelines);
 Vegetation cover of the existing island identifying the type and number of vegetation;
 Landscape integrity.
Socio-economic environment
 Current economic uses in and around the lagoon;
 Existing users of the lagoon (if any);
 Need and justification for various project components.
Hazard vulnerability
 Risk of hurricanes and storm surges;
 Vulnerability of the area to flooding and storm surges.
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 marine habitats including damages to coral reefs and sea grass communities, fish
stocks, protected areas and protected species;
 Changes in erosion/sedimentation patterns, which may impact shore zone configuration/coastal
morphology;
 Loss of marine bottom habitat, both in the borrow area as well as fill area, resulting in (temporary)
loss of bottom life, which may impact fish stocks and species diversity and density of crabs,
shellfish etc.;
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Temporary sediment dispersal in water column (turbidity due to dredging and dredge spoil
disposal related to harbor development and shore protection activities), possibly resulting in
changes in visibility, smothering of coral reefs and benthic communities and affecting fish and
shellfish etc.;
Impacts of noise, vibration and disturbance;
Impacts on unique or threatened habitats or species (coral reefs, sea turtles etc.);
Impacts on landscape integrity/scenery;
Impacts of tree transplantation;
Impacts due to period at which project is undertaken, coral bleaching is predicted to be server
within the next one or two months.

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 fishing areas, tourism ventures;
 Impacts to nearby resorts and dive sites;
 Impacts on accessibility and transportation of goods and services;
 Employment and economic opportunities and diversification.
Construction related hazards and risks
 Pollution of the natural environment (e.g. oil spills, discharge of untreated wastewater and solid
waste, including construction waste);
 Risk of accidents and pollution on workers;
 Impacts of noise, risks (accidents) on workers.
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”. This should
include but not limited to alternative borrow sites, alternative equipment/machinery for dredging,
alternative disposal sites and alternative containment measures. All alternatives must be compared
according to international standards and commonly accepted standards as much as possible. The
comparison should yield the preferred alternative for implementation. Mitigation options should be
specified for each component of the proposed project. The comparison should yield the preferred
alternative for implementation. The EIA report may focus on alternatives such as:
 Alternative dredging methods;
 Alternative borrow areas: have these been considered and if so, give arguments why these
alternative locations were not selected;
 Alternatives for the design of coastal protection structures, including materials used;
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Alternative locations for jetties/harbours.

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. Mitigation measures to avoid or compensate habitat destruction,
e.g. coastal protection structures to reduce erosion, coral reconstruction and MPA replacement areas.
Measures for both construction and operation phase shall be identified. Cost the mitigation measures,
equipment and resources required to implement those measures. The confirmation of commitment of the
developer to implement the proposed mitigation measures shall also be included.
Task 7. Development of monitoring plan – Identify the critical issues requiring monitoring to ensure
compliance to mitigation measures and present impact management and monitoring plan for coastal
modification, beach morphology, sediment movement around the island. Monitoring reports will be
submitted to the EPA to evaluate the damages during construction, after project completion and every
three months thereafter, up to one year and then on a yearly basis for five years after, if necessary or by
incorporation within the EIA for the resort development. The baseline study described in task 4 of section
4 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. The following shall be considered in the
monitoring programme proposed.
 Water quality, especially turbidity, during dredging and reclamation;
 Current patterns and velocities;
 Erosion and accretion changes;
 Temporal sedimentation rates on nearby coral reefs, benthic system and sea grass beds;
 Condition of the sensitive ecosystems and marine resources;
 Re-colonization of the benthic organisms in the borrow areas;
 Environmentally sound site clearance;
 Environmentally sound removal of construction equipment and materials;
 Employment of available local labour force.
Task 8. Stakeholder consultation, Inter-Agency coordination and public/NGO participation) –
Identify appropriate mechanisms for providing information on the development proposal and its progress
to all stakeholders. The following stakeholders need to be consulted:
1. Atoll Council.
2. Maldives Marine Research Institute, particularly with respect to timing of the project and potential
coral bleaching predicted.
3. National Disaster Management Authority (general points highlighted by the authority in the
guidance document provided to consultants can be highlighted).
4. Ministry of Tourism.
In light of Covid 19 consultations maybe undertaken through telephone or through e-conference. The
EIA report should include list of those who are consulted and their contacts.
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Presentation- The Environmental Impact Assessment report shall be concise and focus on significant
environmental issues. It shall contain the findings, conclusions and recommended actions supported by
summaries of the data collected and citations for any references used in interpreting those data. The
environmental assessment report shall be organized according to, but not necessarily limited by, the
outline given in the Environmental Impact Assessment Regulations and subsequent amendments.
Timeframe for submitting the EIA report – The developer must submit the completed EIA report
within 6 months from the date of this Term of Reference.

…………………………………
20th October 2020

Environmental Protection Agency
Green Building, 3rd Floor, Handhuvaree Hingun
Male', Rep. of Maldives, 20392
+960 333 5949

+960 798 0379

secretariat@epa.gov.mv
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BLUE WATER RESORTS PVT LTD

M.Faamudheyrige (6A), Orchid
Magu,K.Male’20209,Maldives
REG NO: C10732019

18th April 2021

Mr. Ibrahim Naeem
Director General
Environmental Protection Agency
Malé
Maldives.

Dear Sir,
This is in reference to the Environmental Impact Assessment (EIA) report for the Proposed
Reclamation Phase of Ethere Madivaru, North Ari Atoll.
As the Proponent of the project, we assure you our commitment to undertake the proposed
mitigation measures and carry out the monitoring programme given in the EIA Report.

Sincerely,

C.P.A.Wijeyesekera
Managing Director

AA. Ethere Madivaru Project
Proposed Reclamation Phase
Work programme
#

ACTIVITY

19/5

1 Preliminaries
Order/purchase geotextiles/geotubes
Order/purchase rock boulders
Order machinery
2 Reclamation and shore protection
Mobilization to site
Initial surveys and setout
Dredging entrance channel
Bund works
Install and fill geotubes
Reclamation
Mobilize dredge equipment
Pump sand (start from S side)
Fill south end
Fill north end
Shore protection
Receive rock to site
Move rock to locations
Construct structures
3 Landscaping/seascaping
Nourish beaches
Coral transplantation
Setup and establish recruits
Monitor growth
Vegetating reclaimed land
Site clearance
4 Demobilization
Out survey
Demobilize

20/5

21/5

15/6

16/6

17/6

18/6

19/6

20/6

21/6

22/6

23/6

24/6

25/6

26/6

27/6

28/6

29/6

30/6

01/7 02/7 03/7 04/7 05/7 06/7 07/7 08/7 09/7 10/7 11/7 12/7 13/7 14/7 15/7 16/7 17/7 18/7 19/7 20/7 21/7 22/7

AA. Ethere Madivaru Project
Proposed Reclamation Phase
Work programme
#

ACTIVITY

23/7 24/7 25/7 26/7 27/7 28/7 29/7 30/7 31/7 01/8 02/8 03/8 04/8 05/8 06/8 07/8 08/8 09/8 10/8 11/8 12/8 13/8 14/8 15/8 16/8 17/8 18/8 19/8 20/8 21/8 22/8 23/8 24/8 25/8 26/8 27/8 28/8 29/8 30/8 31/8 01/9 02/9 03/9 04/9 05/9 06/9 07/9

1 Preliminaries
Order/purchase geotextiles/geotube
Order/purchase rock boulders
Order machinery
2 Reclamation and shore protection
Mobilization to site
Initial surveys and setout
Dredging entrance channel
Bund works
Install and fill geotubes
Reclamation
Mobilize dredge equipment
Pump sand (start from S side)
Fill south end
Fill north end
Shore protection
Receive rock to site
Move rock to locations
Construct structures
3 Landscaping/seascaping
Nourish beaches
Coral transplantation
Setup and establish recruits
Monitor growth
Vegetating reclaimed land
Site clearance
4 Demobilization
Out survey
Demobilize
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AA. Ethere Madivaru Project
Proposed Reclamation Phase
Work programme
#

ACTIVITY

08/9 09/9 10/9 11/9 12/9 13/9 14/9 15/9 16/9 17/9 18/9 19/9 20/9 21/9 22/9 23/9 24/9 25/9 26/9 27/9 28/9 29/9 30/9 01/10 02/10 03/10 04/10 05/10 06/10 07/10 08/10 09/10 10/10 11/10 12/10 13/10 14/10 15/10 16/10 17/10 18/10 19/10 20/10 21/10 22/10 23/10

1 Preliminaries
Order/purchase geotextiles/geotube
Order/purchase rock boulders
Order machinery
2 Reclamation and shore protection
Mobilization to site
Initial surveys and setout
Dredging entrance channel
Bund works
Install and fill geotubes
Reclamation
Mobilize dredge equipment
Pump sand (start from S side)
Fill south end
Fill north end
Shore protection
Receive rock to site
Move rock to locations
Construct structures
3 Landscaping/seascaping
Nourish beaches
Coral transplantation
Setup and establish recruits
Monitor growth
Vegetating reclaimed land
Site clearance
4 Demobilization
Out survey
Demobilize
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zahid@sandcays.com
From:
Sent:
To:
Cc:
Subject:
Attachments:

zahid@sandcays.com
20 April 2021 11:02
'secretariat@alifalif.gov.mv'
'Hussain Fizah'
EIA for Ethere Madivaru resort project reclamation phase
Ethere Madivaru EIA_final draft.pdf

Dear Madam/Sir,
Attached please find the final draft of the EIA report for your kind information.
Kind regards,
Ahmed Zahid
EIA Consultant
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