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Non-technical Summary
Outline of project
This EIA report is prepared in accordance with Environmental Impact Assessment Regulations,
2012 under the Environmental Protection and Preservation Act (Law No. 4/93). The purpose of
this EIA is to fulfil the requirement of the Law and to assess possible impacts on biophysical and
human environment arising from proposed development project of at Bomasdhoo island (in N.
Atoll, Maldives) as a farming and aquaculture island. The project is proposed by Siyaha Maldives
Pvt Ltd.
Bomasdhoo is one of the several islands leased by Government to develop agriculture
throughout the country. The island is leased for 21 years by Ministry of Fisheries, Marine
Resources and Agriculture. (Refer to Appendix 9)
The main construction activities of the proposed project involve development of a harbour and
a navigation channel in eastern side of the island, clearance of vegetation area of the island to
construct service buildings and allocate land for farming and eastern side shore protection by
filling in with materials taken from proposed harbour area. The construction activities will be
completed within two years from the start of the construction phase.
The main operation activities will be cultivation of vegetables, fruits, poultry farming, goat
farming, landscaping nurseries along with storage and transportation of these products to
nearby islands, Male’ and to the resorts that will be developed in the atoll in future.
Implementation of the proposed project will last for 20 years.

Location
The proposed development project is in the island of Bomasdhoo in South Miladhunmadulu
Atoll at 5°58’20.1880” N and 73°20’45.3532” E. The nearest airport are N. Maafaru
International Airport which is south of Bomasdhoo and Shaviyani Funadhoo Domestic Airport
which is north of Bomasdhoo having an approximate distance of 22km to both airports.
The closest islands to the project location are; inhabited islands of Hembadhoo (population
167) approximately 5km southeast, Kendhikulhudhoo (population 419) approximately 5.5km
southeast of Bomasdhoo. Other inhabited islands in the project area are; Maalhendhoo
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(population 337) approximately 14.5km southeast and Landhoo (population 596) approximately
16.5km southeast of Bomasdhoo.
The project location, Bomasdhoo Island is located on northern rim of Noonu Atoll which is part
of the Great Thiladhunmathi Atoll. Bomasdhoo is formed within a separate coral reef system.
Any part of Bomasdhoo Island or reef is not included in the list of sites requiring special
protection.

Alternative developments
Various alternative to the proposed development have been suggested in this study including
alternative location for a harbour, smaller scale project, alternative. The selected location
(island) for the project was based on overall development policy of the Government. The
proposed location was found to the most appropriate in terms of minimizing negative
environmental and maximizing socio-economic positive impacts. No development option can
have negative socio-economic impacts as the economic opportunities for the locals will not be
created if no development option was selected.

Key impacts
Key impacts of the preferred development option of the proposed project are related to a few
development activities. These include impacts to the lagoon area from construction of harbour
and operation of machinery such as excavators on land and in the lagoon. This activity was
found to impact the lagoon from turbidity increase and alteration of the lagoon bottom.
Approximately 10.5 % of the lagoon was found to be impacted due to the proposed
developments in the lagoon. The proposed channel clearance will impact less than 1% of the
reef. Approximate 21% of the beach and shoreline will be impacted due to coastal protection in
north-eastern side of the island. Partial and complete vegetation clearance will impact
approximately 54% of the vegetation. However, this impact is mainly related to the bushes as
larger trees will be kept intact when clearing land for farming areas. Main vegetation clearance
will impact approximately 3% of the island vegetation. This will have a significant impact as
many coconut palms and large trees will be removed. However, the impact will be minimized
through relocation of the large trees to areas where no development is planned. If there is no
space for the relocation within the islands, these trees will be relocated elsewhere in other
islands.
Long-term ecological impacts of the proposed project can be assessed through long-term
monitoring of the entire island environment in relation to the proposed development and
4
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operation. Thus an on-going monitoring programme will be conducted in order to assess the
long-term ecological impacts of the proposed project.

Mitigation measures
Mitigation measures were taken by conducting appropriate thorough field surveys and
environmental assessment of the proposed locations for development of structures such as
harbour, land clearing and operation of agri and mariculture activities with respect to the island
environment. The proposed project is based on extensive field surveys to identify the best
locations and scale of the proposed development work and scale of operation. Consultation
among the proponent, developers and the environmental consultants were conducted to find
the most appropriate development options, methods, scale and timing in order to mitigate and
minimize potential impacts due to the proposed development project. Optimum size of the
harbour, navigation channel were proposed based on consultations. Optimum area for land
clearance of vegetation was proposed for farming.
Specific measures will be taken during construction and development of proposed
infrastructures. These include mitigation measures in construction of harbour, agri-mariculture
activites and all building structures on land. During harbour excavation possible spreading of
fine sediment will be controlled by creating bund-walls around the area.
Construction activities will be monitored to minimize potential negative impacts to the marine
and terrestrial environment of the island. These include minimization of waste and proper
disposal and management of wastes. Continuous monitoring will be conducted to find possible
long-term and ecological impacts that may arise from the proposed project development and
operation.
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ް ެއވެޓް ލިމިޓ
ި ަސ ޕްރ
ް ްހ މޯލްޑިވ
ަ ާޤސަދަކީ ސިޔ
ް ަގ މ
ެ ު މި ރިޕޯޓ.ެއގޮތަށެވ
ް ެވ ހަމަތަކާ އ
ާ ްއ ބަޔާނ
ި ަގ
(ެގވާންކުރުމުގ
ޮ ުފޅ
ަ ) އކުއަ ކަލަޗާރ
ެ
5

ިވރި އަދ
ެ ުއ ހެދުމަށް ގަސްދުކުރާ ދަނޑ
ި ަ ބޮމަސްދޫގ.ނ
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ްކުންފުނިނ

.1

ވ
ޓށް ކޮށްފާނެ ނޭދެ ާ
ވއް ަ
އންސާނުން ދިރިއުޅޭ ތިމާ ެ
ސބަބުން ބަޔޯ ފިޒިކަލް އަދި ި
ތގެ ަ
ޔ މަސައްކަ ު
ގެ ސިނާ ީ
ސކޮށް ބެލުމަށާއި ޤާނޫނީ ގޮތުން ފުރިހަމަކުރަންޖެހޭ ޒިންމާ އަދާކުރުމެވެ.
އަސަރުތައް ދިރާ ާ

ރވުނު
ށ ދޫކު ެ
ރވުމަށް ކުއްޔަ ް
އ ދަނޑުވެރިކަން ކުރިއެ ު
ޖގަ ި
ގ ފަރާތުން ދިވެހި ރާއް ޭ
ރކާރު ެ
ނ .ބޮމަސްދޫއަކީ ސަ ު
ޑ
އފް ފިޝަރީސް ،މެރިން ރިސޯސެސް އެން ް
ޮ
ރަށްތަކުގެ ތެރެއިން ހިމެނޭ ރަށެކެވެ .މިނިސްޓްރީ
ކށްފައެވެ.
އޔަށް ދޫ ޮ
ރކަލްޗަރ އިން ވަނީ މިރަށް  21އަހަރަށް ކު ް
އެގް ި
ޑ މަސައްކަތްތަކަކީ؛
އގަނ ު
ރއިން ހުށަހަޅާފައިވާ މަ ި
 .2މިރަށް ތަރައްގީ ކުރުމުގެ ތެ ެ
ހ( .ބަނދަރު ހެދުން
ށ( .ރަށުގެ އިރުމަތިފަރާތުގެ ނެރު ހެދުން
ނ(.

ވ އިމާރަތް ހެދުމަށް
ދަނޑުވެރިކަމަށް ބޭނުންވާ ބިން ކަނޑައެޅުމަށާއި މަސައްކަތް ކުރުމަށް ބޭނުން ާ

ނގާ ސާފުކުރުން
ރަށުގެ ރުށް ގަސް ަ
ރ(.

އވާ ބަނދަރުން
ރވިފަ ި
އއްސޭރުފަށް ހިމާޔަތްކުރުމަށްޓަކައި ހަދަން ގަސްދުކު ެ
ރަށުގެ އިރުމަތިފަރާތުގެ ަ

ތއް ބޭނުންކުރުން
ނެގޭ ގާ ަ
ވއެވެ.
އ ެ
ރަށް ހެދުމުގެ މަސައްކަތް ފަށާތާ ދެ އަހަރު ތެރޭގައި މި މަސައްކަތް ނިންމުމަށް ކަނޑައަޅާފަ ި
ދ
ކކުޅު ހާ އަ ި
ހއްދުންު ،
އ ތަރުކާރީ ެ
މވާ ާ
ތކަކީ ޭ
ސއްކަތް ަ
ވ އޮޕަރޭޝަން މަ ަ
މިރަށުގައި ކުރުމަށް ހުށަހަޅާފައި ާ
ދ
މއި )ލޭންޑް ސްކޭޕިންގް( ،އަ ި
ރ ގަސް އާލާކުރު ާ
ނ ގަނޑު ފެހި ކުރުމާއި އިތު ު
ނގުޅުން ،ބި ް
ގެރި ބަކަރި ގެ ް
ދއުމެވެ.
ށތަކަށް ގެން ި
އ އެހެނިހެން ރަ ް
އކާތެރިކޮށް ގުދަން ކުރުމަށާއި ،މާލެ އަށާ ި
ރ ް
ދ ތަކެތި ަ
އ އުފައް ާ
ރަށުގަ ި
އހަރުގެ މުއްދަތަކަށެވެ.
ކރުމަށް ނިންމާފައިވަނީ ަ 20
ސއްކަތް ު
މިމަޝްރޫއުގައި މަ ަ
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ދ
ޅފައިވާ ސަރަހައް ު
ޑއެ ި
މަސައްކަތް ކުރުމަށް ކަނ ަ
ރށަކީ
ހުށަހަޅާ މަޝްރޫއު ކުރިޔަށް ގެންދިއުމަށް ހަމަޖެހިފައިވާ ަ

މިލަދުންމަޑުލު ދެކުނު ބުރި ބޮމަސްދޫއެވެ.

ގ
އ ެ
އންމެ ގާތް ވަ ި
ށއި ެ
ގއެވެ .މިރަ ާ
އެރަށް އޮންނަނީ ަ 5°58’20.1880” N 73°20’45.3532” E
ވ
ށ ާ
ބމަސްދޫގެ އުތުރަ ް
ޓނޭޝަނަލް އެއަރޕޯޓު އަދި ޮ
ބަނދަރު ތަކަކީ ބޮމަސްދޫގެ ދެކުނަށްވާ ނ .މާފަރު އިން ަ
ގ ބަނދަރަކާއި ރަށާއި ދެމެދު ގާތްގަނޑަކަށް 22
ވއި ެ
ށ .ފުނަދޫ ޑޮމެސްޓިކް އެއަރޕޯޓެވެ .މިއިން ކޮންމެ ަ
ކިލޯމީޓަރުގެ ދުރުމިން ހުރެއެވެ.

މަޝްރޫއު ކުރިޔަށް ގެންދިޔުމަށް ހަމަޖެހިފައިވާ ރަށާއި އެންމެ ގާތް ރަށްތަކަކީ:
ހ( .މީހުން ދިރިއުޅެމުންދާ ރަށެއްކަމަށްވާ ހެމްބަދޫ )އާބާދީ ގައި  167މީހުން ދިރިއުޅޭ މިރަށް އޮންނަނީ 5
ކިލޯމީޓަރު އިރުދެކުނަށް(
އރުދެކުނަށް(
އ  419މީހުން ދިރިއުޅޭ މިރަށް އޮންނަނީ  5.5ކިލޯމީޓަރު ި
ގ ި
ށ( .ކެނދިކުޅުދޫ )އާބާދީ ަ
ރގައި އެހެނިހެން ރަށްތަކަކީ
ކައި ީ
ނ( .މާޅެންދޫ ) އާބާދީ ގައި  337މީހުން ދިރިއުޅޭ މިރަށް އޮންނަނީ  14.5ކިލޯމީޓަރު އިރުދެކުނަށް(
ރ( .ލަންދޫ )އާބާދީ ގައި  596މީހުން ދިރިއުޅޭ މިރަށް އޮންނަނީ  16.5ކިލޯމީޓަރު އިރުދެކުނަށް(

އ ހިމެނޭ
ޅގަ ި
ރޔަށް ގެންދިޔުމަށް ހަމަޖެހިފައިވާ ބޮމަސްދޫ ހިމެނެނީ ބޮޑު ތިލަންދުންމަތީ އަތޮ ު
މަޝްރޫއު ކު ި
ގއެވެ.
ރއުތުރު ަ
ނޫނު އޮތުޅުގެ އި ު

ބޮމަސްދޫ

ވ.
ގއެ ެ
ވކީ ކޮރަލް ރީފް ސިސްޓަމެއް ަ
ހެދިފައިވަނީ ަ
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އ
އވެސް ސަރަހައްދެ ް
ގ ރަށުގެ ނުވަތަ ފަރުގެ އެ ް
އގައި ބޮމަސްދޫ ެ
ކގެ ލިސްޓެ ް
ސއިޓުތަ ު
ަ
ހިމާޔަތްކޮށްފައިވާ
ނުހިމެނެއެވެ.

އ
ރވިދާނެ އެހެނިހެން ގޮތްތަ ް
މަސައްކަތް ކު ެ
އ
ރން އެހެނިހެން ތަފާތު ގޮތްތައް މި ދިރާސާގަ ި
އކަތުގެ އިތު ު
ގގެ މަސަ ް
މި ރިޕޯޓުގައި ހިމެނޭ ތަރައް ީ
ދ
ޑކުރުން އަ ި
އޒް ކު ަ
ސ ި
ަ
އގެ
ހިމެނިފައިވާނެއެވެ .މިގޮތުން ،ބަނދަރު ހެދުމަށް ތަފާތު ތަނެއް ،މަޝްރޫ ު
ހދުމަށް
ނއެވެ .މި މަޝްރޫއު ެ
އެހެނިހެން ގޮތްތައް ހިމަނާފައިވާ ެ

ގ
ރކާރު ެ
ފއިވަނީ ސަ ު
މިރަށް ކަނޑައެޅި ަ

ރ
އސަ ު
ކރާ ނޭދެވޭ ަ
މވެއްޓަށް ު
ވ ސަރަހައްދަކީ ތި ާ
ގއި ހިމާނާފައި ާ
އންނެވެ .ރިޕޯޓު ަ
ތގެ ތެރެ ި
ތަރައްޤީގެ ސިޔާސަ ު
ވ
އ ާ
އ އަދި އިގުތިސާދީ ގޮތުން ލިބޭ ފައިދާ އިތުރުވާނެ ގޮތަށް ކަނޑައެޅިފަ ި
ރވި އިޖުތިމާ ީ
އެންމެ ކުޑަކު ެ
ތސާދީ ގޮތުން ނޭދެވޭ
ގނަމަ އިޖުތިމާއީ އަދި އިގު ި
ރއެއް ނުހިން ާ
އއްވެސް މަޝް ޫ
ގގެ ެ
ރއް ީ
ސަރަހައްދެކެވެ .ތަ ަ
އޔިތުންނަށް އިގުތިސާދީ ފުރުސަތު
އގީގެ މަޝްރޫއު ޚިޔާރުނުކުރާ ހާލަތެއްގައި ރަ ް
އއީ ތަރަ ް
ނއެވެެ .
އަސަރުކުރާ ެ
ފަހިވެގެން ނުދާނެތީއެވެ.

އ
ނ މައިގަނޑު އަސަރުތަ ް
މަޝްރޫއުގެ ސަބަބުން ކޮށްފާ ެ
އއް
ކއެވެ .މިފަދަ ބަ ެ
އއް ހަރަކާތްތަ ާ
ގޅިފައިވަނީ ބަ ެ
އސަރުތައް ު
ފނެ މައިގަނޑު ަ
މަޝްރޫއުގެ ސަބަބުން ކޮށް ާ
ގއި ބަނދަރު ކޮނުމާއި އަދި ރަށުތެރޭގައި ބޮޑެތި މެޝިނަރީތައް ދުއްވުމުން ކުރާނެ
ހަރަކާތްތަކުގެ ތެރޭ ަ
ބބުން އެސަރަހައްދުގެ
ޅ ފުން ކުރުމާއި ބަނދަރު ހެދުމުގެ މަސައްކަތުގެ ސަ ަ
އަސަރުތައް ހިމެނެއެވެ .ފަ ު
ނވާ ތަންތަނަށް
ވށައިގެ ް
ޑގެ ސަބަބުން މިސަރަހައްދާއި ަ
އ އައިސް އަދި ކިސަ ު
ކ ް
ވެއްޓަށް ބޮޑެތި ބަދަލުތަ ެ
ބބުން އަސަރުކުރާނެކަމަށް ބެލެވެނީ މުޅި ފަޅުގެ
އން ކުރާ މަސައްކަތުގެ ސަ ަ
ނއެވެ .ފަޅުތެރެ ި
އަސަރުކުރާ ެ
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ގ
ދ ެ
ގއްލުމުގެ އަސަރުކުރާނީ މުޅި ފަޅުގެ ސަރަހައް ު
ނރުކޮނުމުގެ ސަބަބުން ލިބޭ ެ
ށވެެ .
 %10.5ސަރަހައްދަ ެ
ގ
އކަތު ެ
ރމުގެ މަސަ ް
އއްސޭރިފަތް ހިމާޔަތްކު ު
ރވޭ ަ
ގއި ކު ެ
ށވެ .އިރުއުތުރުފަރާތު ަ
ރވެސް ކުޑަކޮ ެ
 %1އަށް ވު ެ
ނއެވެ .ބިން ސާފުކުރުމަށް ހިންގާ
ދށް އަސަރުކުރާ ެ
ސަބަބުން ރަށުގެ މޫދަށާއި ގޮނޑުދޮށުގެ  %21ސަރަހައް ަ
ކ
މ ު
އވެ .އެހެނެއްކަ ަ
ށ އަސަރުކުރާނެކަމަށް ބެލެވެ ެ
ހގެހީގެ  %54އަ ް
ތގެ ސަބަބުން ރަށުގެ ގަސްގަ ާ
މަސައްކަ ު
ކ
އސަށެވެ .ސަބަބަ ީ
ގ ް
އންމެ ބޮޑަށް ކުރާނީ ކުދިކޮށް ހެދިފައި ހުންނަ ގަސްގަހާ ެ
ބިން ސާފުކުރުމުގެ އަސަރު ެ
ހުރި

ބޮޑެތިކޮށް

އ
ގަސްތަ ް

ކަނޑަނުލާ

ބެހެއްޓުމަށް

އވެ.
ހަމަޖެހިފައިވާތީ ެ

ނމެ
އެ ް

ބޮޑަށް

ސާފުކުރާ

ސ ފާހަގަކުރެވޭ ފަދަ
ޔ ް
ގއި ވި ަ
އށެވެ %3 .ކަމު ަ
ޑކަށް ަ %3
އޅޭނީ ގާތްގަނ ަ
ސަރަހައްދުތަކުގެ ނިސްބަތް ު
ގމުގެ ސަބަބުން ކުރާ
ނ ު
އވެ .ރުށް ގަސް ެ
ށ ބެލެވެ ެ
ބަދަލެއް ރަށުގެ ރުއް ގަހާއި މަލަމަ◌ައްޗަށް އަންނާނެ ކަމަ ް
އ
ތގަ ި
ކން އެކި ތަން ާ
ރ ު
ޖގަ އޮތް މިންވަ ަ
ހގެ ތެރެއިން ރަށުގައި ާ
ގ ރުށްގަ ު
ކއި ނެ ޭ
ޑކުރުމަށްޓަ ަ
ރ ކު ަ
ނޭދެވޭ އަސަ ު
އގެ
ވނެއެވެ .މަޝްރޫ ު
އިންދޭނެ އަދި ރަށުގައި ޖާގަ ނެތްކަމަށް ވަންޏާ އެހެނިހެން ރަށްތަކަށް ރުށްގަސް ގެންދެ ޭ
ނވޭނީ ދިގު މުއްދަތަކަށް ހިންގޭ މޮނިޓަރިންގ
ސަބަބުން އަންނަ ދުރު ރާސްތާގެ ބަދަލުތައް ދެނެގަ ެ
މމަޝްރޫއުގެ ދަށުން
ވ .އެހެންކަމުން ދުރު ރާސްތާގެ މޮނިޓަރިންގ ޕްރޮގްރާމެއް ި
އގެ ތެރެއިންނެ ެ
ޕްރޮގްރާމެ ް
ހިންގާނެއެވެ.

އ
ވޅުތަ ް
ޓކައި އަޅާނެ ފިޔަ ަ
އަސަރުތައް ކުޑަކުރުމަށް ަ
ގއިވާ ބަނދަރު ހެދުމާއި ،ބިން ސާފުކުރުމާއި ،އަދި ރަށް ހަދާ
ކތްތައް ކަމު ަ
އ ަ
މަޝްރޫއުގެ ބޮޑެތި މަސަ ް
ނިމުމުން

ކުރަމުންދާނެ

ތއް
މަސައްކަތް ަ

ރވޭނީ
ކު ެ

ކގެ
އކަންތައްތަ ު
ެ

ސަބަބުން

ނ
ގެއްލު ް

ލިބިދާނެ

އ
ތކާ ި
އދުގެ ސަރވޭ ަ
ކށޭނެ ފިޔަވަޅުތައް އަޅަމުންނެވެ .މިކަން ކުރާނީ ސަރަހަ ް
އ ަ
ކއި އެންމެ ެ
ކުޑަކުރުމަށްޓަ ަ
ކ
އ ި
އ ެ
މގަ ި
ތއް ކުރު ު
ސއްކަތް ަ
އގެ މަ ަ
◌ވެ .މަޝްރޫ ު
ތކޮށްގެންން ެ
ރއާޔަ ް
ގ މައްޗަށް ި
ގއި ވާ ކަންކަމު ެ
އ ަ
އއިޭ .
އީަ .
އ
އއިޭ .
ކއި އީަ .
އވާ ސަރވޭތަ ާ
ރވިފަ ި
އޓަށް ބަލައި ،ކު ެ
ގ ވެ ް
އވާނީ ރަށު ެ
ރވިފަ ި
އސަ ކު ެ
ޚ ް
އެކި ކަންކަމަށް ތަންތަން ާ
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ތއް
ވ ތަންތަނާއި ގޮތް ަ
ށގެން ާ
ދގެން◌ެނެވެ .އެންމެ އެކަ ީ
ތންތަނަށް އިސްކަން ީ
ވ ަ
ފއި ާ
ރިޕޯޓުން ފާހަގަކުރެވި ަ
ށ
އޗަ ް
ކގެ މަ ް
މޝްވަރާތަ ު
ތކުގެ ަ
ޅން ހުރި ފަރާތްތަކާއި މަޝްވަރާ ކުރެވި އެފަރާތް ަ
އޅުމަށްޓަކައި ކަމާ ގު ު
އެކަށަ ެ
އ
ގ ި
އޓަށް އެކިހާލަތު ަ
އވަނީ މަޝްރޫއުގެ ސަބަބުން ތިމާވެ ް
އވެ .މިކަން މިގޮތަށް ކުރެވިފަ ި
އވާނެ ެ
ރވިފަ ި
ރިއާޔަތް ކު ެ
ދ
ޅ ތަން އަ ި
ދރު އަ ާ
ބޑުމިނާއި ،ބަނ ަ
ކޑަ ޮ
ނރުގެ ު
އވެ .ބަނދަރު އަދި ެ
ލިބިދާނެ ގެއްލުން ކުޑަ ކުރުމަށްޓަކަ ެ
ގއެވެ.
ކ ަ
ޅންހުރި ފަރާތް ތަކުގެ މަޝްވަރާއާ އެ ު
ގ ު
ދތައް ނިންމާފައިވާނީ ކަމާ ު
ބިން ސާފުކުރުމުގެ ސަރަހައް ު
ދ
މއި އަދި ފަޅުގޮވާން ކުރުން އަ ި
ތތައް ކަމަށްވާ ބަނދަރު ހެދުން ،ދަނޑުވެރިކަ ާ
އކަ ް
މަޝްރޫއުގެ ބޮޑެތި މަސަ ް
ސމާލުކަމެއް ދިނުމަށް
އސަ ަ
ކޑަ ކުރުމަށްޓަކައި ޚާ ް
ތއް ހެދުމުގައި ވެއްޓަށް ކުރާ އަސަރު ު
އގަމުގެ އިމާރާތް ަ
އެ ް
ވލިން ފަސްބާޑި ޖެހުމަށް ފަހުގައެވެ.
ދރު ހަދަމުންދާނީ ވަށައިގެން ެ
އވެ .މިގޮތުން ބަނ ަ
އވެ ެ
ރޭވިފަ ި

ކއި ރަށް ހެދުމަށް ކުރެވޭ
ކޑަ ކުރުމަށްޓަ ަ
އސަރުތައް ު
އޓަށް ކޮށްފާނެ ނޭދެވޭ ަ
އ ވެ ް
މ ި
އޑީގެ ދިރު ާ
ޑ ަ
ރަށުގެ ކަނ ު
އ
ޑކުރުމާ ި
ށގެންދާނީ މޮނިޓަރ ކުރަމުންނެވެ .އެގޮތުން ،ކުނިބުނި އުފެދޭ މިންވަރު ކު ަ
މަސައްކަތްތައް ކުރިޔަ ް
ވއްޓަށް އަންނަމުންދާ
ތރަށް މަޝްރޫއުގެ ސަބަބުން ެ
ގއި ނައްތާލުން ހިމެނެއެވެ .މީގެ އި ު
ތ ަ
އުފެދޭ ކުނި ހެޔު ގޮ ު
ބަދަލުތައް ދިގު މުއްދަތަކަށް ބެލުމަށްޓަކައި މޮނިޓަރ ކުރުމަށް ހަމަޖެހިފައިވެއެވެ.
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1.0 Introduction
1.1 Aims and Objectives
The project aims to contribute to national economy directly and indirectly through large scale
production of vegetables and fruits, poultry products, reduction of dependency on imports of
such products and creation of employments and employment opportunities especially for locals
in the atoll.
This EIA report is prepared to provide environmental clearance required by EIA Regulation for
the execution of the proposed project at N Bomasdhoo. The report is prepared to fulfil the
requirements set-out in the EIA Regulation 2012.

1.2 Need and Justification
Maldives heavily depend on the import of agricultural products many of which can be easily
cultivated in the islands of Maldives. Every year US $ 500 million are spent on the import of
these products. The growing industries and population increase the demand for agricultural
and fish products. Thus, the need for development of agriculture and maricultural is utmost
important for this country. This is particularly justified in terms of providing a food security in
an ear of travel restrictions due to Covid-19, where the country is facing shortage of agricultural
products due to existing travel restrictions.

1.3 Literature review
During the preparation of the EIA several other EIA reports where reviewed. Most of these
reports are on agriculture and mariculture development in the Maldives. Literature on the
cultivation of crops and fish were also reviewed. The outcome of the literature review is that
there is huge potential for agriculture and mariculture in the Maldives. With the advancement
of technology, these islands can be used to cultivate most of the frequently used fruits and
vegetables although the land is small and not so fertile. The literature also suggest that the
lagoons of Maldives are perfect places of mariculture due to the clean waters and flushing of
currents. Some of the important documents reviewed include:
1. HA. Madulu Island for Agricultural Development Environmental Impact Assessment
Report, 2008
2. Ga. Funadhoo Agricultural Development Project Environmental Impact Assessment
Report, 2007
11
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3. N. Karimmavattaru Agricultural Development Project Environmental Impact Assessment
Report, 2008
4. AA. Vihamaafaru Mariculture, Hydroponics, Aquaponics and Boatyard Development
Environmental Impact Assessment, 2015
5. Vaavu. Hulhidhoo, Agricultural Development Environmental Impact Assessment, 2017
6. Baa. Dhaandhoo Agricultural Development Environmental Impact Assessment, 2013
7. G.Dh. Hudhuvaarulaa, Methanhoo, Golhaalaa and Dhoonirehaa Agricultural
Development Environmental Impact Assessment, 2016
8. Lh.Lhohi Agricultural Development Environmental Impact Assessment, 2016
9. Thaa Dhururehaa Agricultural Development Environmental Impact Assesment, 2020
10. “Assessing and Predicting the Environmental Impact of Mariculture” by Prema D 2015
11. FAO. 2010. Aquaculture development. 4. Ecosystem approach to aquaculture. FAO
Technical Guidelines for Responsible Fisheries No.5, Suppl. 4

1.4 EIA implementation and Methodologies
The findings of this report associated with the environmental components of the project are
based on field visit on 26th October 2020. The data and information collected regarding the
project components and activities evaluated are likely to cause impacts due to the project.
The impact assessment methodology has been restricted to field data collected, professional
judgement and experience of similar settings and projects across the Maldives. Several projects
of this nature have been undertaken in the past. Long-term data relevant to this report on
specific aspects such as meteorology and climate were sourced from secondary data applicable
to project setting and published reports on the Maldives.

1.5 Limitation on Data Collection
As COVID-19 restrictions continue, data collection for such project is unbearably difficult and
hard task. Getting quarantine and travel restrictions are the major hindrances faced in data
collection due to the limited time allocated for travel in COVID-19 restrictions. And on the other
hand a very limited time is consumed in data collection as to complete the EIA compiling and
getting approval since clients need to implement the commission of project as soon as possible
for the feasibility of the project.

1.6 Background information of the project
Project Bomasdhoo aims to develop and promote agri-mariculture industry in the country
specifically in Noonu Atoll, by developing Bomasdhoo Island as an environment friendly and
sustainable agricultural, farming and mariculture centre. The project has two main
components: utilisation of traditional farming methods and appropriate farming technology in
12
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cultivation of vegetables and fruits in the island and development of infrastructure in the island
needed for the operation of the project.
Environment friendly and sustainable agriculture development in Noonu Bomasdhoo integrates
three main goals: environmental stewardship, agri-mariculture profitability, and contribution to
local and national economy. Sustainable agri-mariculture in the island will facilitate to grow
vegetables and fruits without causing irreversible damage to ecosystem health. Two key issues
are biophysical and socio-economic.
The project aims to contribute to national economy directly and indirectly through large scale
production of vegetables and fruits, poultry products, reduction of dependency on imports of
such products and creation of employments and employment opportunities especially for locals
in the atoll.
The project especially aims to generate commercial benefits by production and promotion of
locally produced vegetables, fruits, and poultry by organic farming. Organically grown
vegetables and fruits will be packed to high standards and marketed to upper-market tourist
resorts in the country and supermarkets in Male’. Organically grown vegetables and fruit
products have a high demand in tourist resorts in the country and worldwide.
Organic farming is a form of agriculture which avoids or largely excludes the use of synthetic
fertilizers and pesticides, plant growth regulators and livestock feed additives. Organic farming
relies on crop rotation, integrated pest management, animal manures and mechanical
cultivation to maintain soil productivity to supply plant nutrients, and to control weed, insects
and other pests. The role of organic agriculture is to sustain and enhance the health of
ecosystems and organisms from the smallest in the soil to human beings.
Infrastructure development needed for the project mainly involves creation of an access
(navigation) channel, a harbour, construction of a jetty, powerhouse, packing and storage
buildings, and staff accommodation buildings. In addition to this infrastructure development,
plots of land will be cleared of existing vegetation in order to create land for farming in the
central area of the island. The project also involves island shore protection on eastern side of
the island by filling in the shore area with material that will be taken from the proposed
harbour area.

1.7 Project costs
The value of investment during the first five years for the proposed project is Rf 15,000,000/(fifteen million Ruffiya) in addition to an average annual lease rent of Rf 275,000/-. This cost will
be related to development of structures and facilities namely harbour, jetty, additional
13
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accommodation and storage and renovation, powerhouse, power generators, and desalination
plant and waste management facility.
The human resource development plan will cost a significant amount as it involves cost of
adequate welfare including medical insurance, mental and physical well-being of the staff. Staff
accommodation and facilities will be to the highest standards that is equivalent to tourist
resorts in the country.

1.8 The proponent and its experience with similar projects
Bomasdhoo Agri-Mariculture Development project is proposed by Siyaha Maldives Pvt Ltd. The
proponent has over 15 years of experience in dealing with international suppliers and
producers of agriculture products, construction management, landscaping, dredging and
reclamation and coastal protection operations. In addition to the expertise of the proponent,
technical expertise needed for the project development and operation will be recruited.

1.9 Terms of Reference
The agreed Terms of Reference for this EIA is attached in Appendix 1 of this report. This EIA has
been conducted in accordance with the agreed Terms of Reference.

14

N. BOMASDOO AGRICULTURE AND AQUACULTURE DEVELOPMENT PROJECT EIA STUDY

2.0 Policy and Legal Framework
The activities during both development and implantation stage of the proposed agrimariculture development project will be carried out in accordance with existing plans, policies,
guidelines, laws, and regulations of Maldives in addition to international conventions to which
Maldives is a party to.

2.1

Need for the EIA

This EIA is prepared to fulfil the requirement stipulated with the key regulations including
Environmental Protection and Preservation Act (No. 4/93) of Maldives. It must also satisfy the
EIA process and get approval before implementing of the project.

2.2

Environmental laws and regulations relevant to the project

Following are the two most important Acts and Regulations made under these Acts relevant to
the project.

2.3

Environmental Protection and Preservation Act (Law No. 4/93)

The Environmental Protection and Preservation Act of the Maldives, EPPA (Law No. 4/93)
provides the basic framework for the Environmental Impact Assessment (EIA) process in the
Maldives excluding all tourism related projects. The Act is being implemented by the Ministry of
Environment and Energy (MEE).
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.
1st Addendum to this law which was published on 24th April 2014 will also be complied within
the project.

2.4

EIA Regulation by ME

The Ministry of Environment has developed EIA Regulation on 2012, which to a great extent
emphasizes on how the EIA process in the Maldives will be implemented. The Schedule D of it
identified that all economic development projects that may have a potential impact on the
15
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environment or are likely to cause adverse effects on the environment should go ahead after an
EIA has been approved by the Ministry of Environment. The EIA Regulation outlines step by
step approach to implementing the EIA process in the Maldives.

2.5

Regulation on Uprooting, Cutting and Transportation of Palms and
Trees

The above-mentioned Regulation has been recently developed and started to be implemented
on 1st February 2006 by Ministry of Environment. 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,
uprooting and removal of 50 or more trees and palms are subject to environmental impact
assessment (EIA), which is required to be submitted to the Ministry of Environment and written
approval is required prior to implementation of the proposed project.

2.6

Hazardous substance Act

Under the Hazardous Substances Act, prior written consent is required from the Ministry of Defence and
National Security for import of chemicals to the country. The following information must be submitted
to the Ministry for approval of the chemical to be imported to the country: name of the chemical (in
English), common name and principal trade name of the chemical, use (as insecticide / fungicide /
rodenticide), country where it is being imported from, amount that needs to be imported, reason for the
import, and if the chemical is retailed, name of the retailer.
Import of Class A chemicals for Insecticides/Acaricides such as Aldrin, Chlrodane, Endvin, Dieldrin, DDT
(dichloro diphenyl trichloroethane), Heptachlore, Mirex, HCH (<99% gamma isomer),
Hexachlorobenzene, Camphechlor, Nitrofew, 1 & 2 Dibromethane, 1 & 1 Dichlorothane,
Monocrotophos, Bromochoromethane (CH2BrCl), Methylbromide (CH2Br) and for fungicides Mercury
Compound (Hg) and Selenium Compound (Si) and for Rodenticides Talium Compounds, Herbicides,
Brochfox, Decamine Veon (2,4,5 T) into the country are banned

2.7

Uninhabited Islands Act

The Uninhabited Islands Act, 1998 provides for allocation and releasing of islands for different needs as
well as releasing of public land for housing. The Act also states the conditions that govern the using of,
owning, selling, renting, and transferring of ownership of such islands. This includes islands such as
Bomasdhoo, which ownership of the island have been transferred to the proponent from the first leased
owner. In this regard a lease agreement has been already issued to the and project concept has already
been approved by MFMRA.
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2.8

Regulation on Uninhabited Islands

The regulation is powered from the Act 20/98, Clause 22. 1st Addendum to the regulation 2015/R-161
was published and gazetted on 19th August 2015. 2nd Addendum to the regulation 2016/R-89 was
established and gazetted on 19th October 2016. 3rd Addendum to the regulation 2016/R-99 was
established and gazetted on 19th December 2016.

2.9

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.

2.10 Regulation on dredging and reclamation
The Regulation on dredging and reclamation (R-15/2013) was published in the gazette on the 2nd of
April 2013 and came into effect on the day itself. The regulation was implemented to minimize the
impacts on the environment due to dredging and reclamation works carried out as part of a project. The
implementing agency for the regulation is the Environmental Protection Agency.
In addition to listing the circumstances where dredging and reclamation can be undertaken on inhabited
islands, the regulation also details the procedure to be followed prior to the dredging works. In this
project the dredging will be undertaken to develop a safe harbour for the vessels and loading and
unloading of the relevant items.
This EIA enlightens the requirement of a harbour basin and the required parameters for the
development of a harbour will be submitted to obtain a dredging permit and a decision note including
the harbour dredging.

2.11 Plant Protection Act
The act on protection of Trees (12/2011) which was published in the gazette on 12th December 2011,
must be regulated by Ministry of Environment with establishment of an organisation name National
Plant Protection Organisation (NPPO) and notifying to International Plant Protection Convention (IPPC).
Section 2, Part 5 states the duties and tasks to be conducted by the Organisation and NPPO is the
regulatory body to conduct the inspection of phytosanitary and controlling of pests and importing of
relevant items need to take permits from NPPO.
17

N. BOMASDOO AGRICULTURE AND AQUACULTURE DEVELOPMENT PROJECT EIA STUDY

2.12 Ozone layer protection Act
Act no 41/2015, published and gazetted on 6th December 2015. The purpose of this regulation is to
identifying the chemicals and substances which may be vulnerable to the ozone layer and taking proper
measures in minimizing or stopping the use of such.

2.13 National Fisheries Act
Act no: 14/2019, National Fisheries Act was published and gazetted on 16th September 2019. The
Fisheries Act was formulated with the high value of the fisheries sector as one of the key policy areas of
the government, both in terms of economic value and close identification with Maldivian culture and
traditions. The Maldives Fisheries Act aims to yield the most benefit from the fisheries industry to
Maldivian citizens. The act encompasses the formulation of effective management plans that reflect
Maldivian fisheries and help in reaching national fisheries targets.
The new act will govern the Maldivian seas and effectively ensure proper regulation and management of
activities, namely, banned fisheries activities, and unreported and unregulated fisheries within the
Maldivian waters. The Fisheries Act will enforce strict punitive measures and fines to vessels engaging in
illicit activities.
The act also reflects the administration’s policy of investing its resources to the fisher community,
ensuring better opportunities through engagement on a national scale. These policies ensure
opportunities relatively like those of other sectors, including social protection through pension,
education, and training opportunities as well.
In addition to the above policies, this administration will set up fish processing facilities to add value to
fisheries products and will also set up fish plants, and take steps that remove impediments to the
fisheries market.

2.14 Regulation on Quarantining Trees
This regulation which was taken effect from 2008 is within the mandate of Ministry of Fisheries and
Agriculture and to regulate and quarantine any such trees and its parts of importing and exporting for
the benefit of the existing natural environment of the country.

2.15 Regulation on Import / Export of Raw Fish
This regulation determines how fish can be bought from the fishermen in order to process as frozen or
other processed export quality products investments and their establishments.
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2.16 Regulation on fishing and selling for exporters, processing of fish
and marine food products for exports and obtaining licence for
aquaculture
The regulation was published and gazetted in 17th November 2009. This regulation is established from
the Act 5/87 Maldives Fisheries Act, Section 3. The governing institute of this regulation is Ministry of
Fisheries and Agriculture. The regulation is regulated to the fishermen who will be selling their fishes to
the export market and to the exporters who will export the raw fish or processed fish products and to
the processing businesses and to the aquaculture business. 1st addendum R-60/2013 was published and
gazetted on 21st August 2013.

2.17 Regulation on Grouper fishing and Exporting of Grouper
R-1145/2013 was published and gazetted on 9th December 2013 and R-376/2014 was published and
gazetted on 16th October 2014. The regulations comply with Fisheries Act 5/87, Section 3. This
regulation identifies the types, sizes and weights of groupers which can be caught and exported. The
regulation determines how the quota must be established for the export of groupers.

2.18 Regulation on Fisheries
R-75/2020, published and gazetted on 30th August 2020.

2.19 Regulation on Implementation of Fisheries Projects
R-91/2020, published and gazetted on 3rd October 2020.

2.20 Regulation on Aquaculture
R-94/2020, published and gazetted on 3rd October 2020. Under this regulation all the Aquaculture
establishment has to be registered.

2.21 Regulation on importing Birds
Regulation no R-4/2012, published and gazetted on 31st January 2012, highlights the process on how to
import any type of birds for the purpose of business and culturing of birds. The regulation was made in
conjunction with 6/2008, Section 2. A proper licence and a permit must be established before importing
of such birds and their eggs for business purposes.

2.22 National Biodiversity Strategy and Action Plan of the Maldives
2016- 2025
NBSAP is a 10-year plan with the vision of Maldives is to be “a nation of people that co-exists with
nature and has taken the right steps to fully appreciate, conserve, sustainably use, and equitably access
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and share benefits of biodiversity and ecosystem services.” by integration of biodiversity conservation
into all areas of national planning, policy development and administration (MEE, 2015).
Among these strategies, includes identifying ways to address threats to conserve biodiversity
conservation (Strategy 5) under which targets includes:
Target 17: By 2025 pressures on coral reefs and other vulnerable ecosystems due to anthropogenic
activities and climate change are minimized.
Target 19: By 2025, impacted ecosystems that provide essential services related to water, human health,
wellbeing, and livelihood are restored significantly.
Target 23: By 2020 pollution from waste and sewage has been brought to levels that are not detrimental
to ecosystem functions and biodiversity.
The project conforms to these policies, by carrying out the EIA prior to commencement of the project, to
minimize impact on the environment and to incorporate ways of environmental monitoring and
management during the project works.

2.23 Other Relevant Laws and Regulations
Other laws and regulations that have direct bearing to environmental protection include, the Act
relating to Uninhabited Islands (Law No. 20/89) and the Act relating to Coconut Palms and Trees of
Inhabited Islands (Law No. 21/89), both define the policy with respect to conservation and use of
terrestrial flora and living resources in the Maldives. The Law on Uninhabited Islands provides that trees
and plants on uninhabited islands must be planted, cared for and protected by the party entrusted with
the management of the island. Both these Acts regulate protection of vegetation, removal of trees and
sustainable use of timber. The Law on Uninhabited Islands is implemented by Ministry of Fisheries and
Agriculture. Coral and sand mining in the Maldives is regulated through Regulation of Sand and Coral
Mining issued and implemented by Ministry of Fisheries and Agriculture. The Regulation restricts and
prohibits mining of sand and coral from certain areas in the Maldives. It also identifies areas where
mining of coral and sand is permitted through approval.

2.24 Institutional arrangement and environmental administration
Ministry of Fisheries, Marine Resources and Agriculture (MFMRA) - is responsible for the protection,
conservation and management of the coral reefs and associated environments in the Maldives. The
Fisheries Law is implemented and enforced by the Fisheries Ministry. Under this Law, policies,
regulations, and guidelines have been developed in order to protect the coral reefs as well as other
marine resources of the Maldives. The Maldives Marine Research Institute (MMRI) is the research arm
of MFMRA and is primarily responsible for ensuring the sustainability of the marine environment and
marine resources through undertaking various research activities.
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Ministry of Environment (ME) - is mandated with formulating policies and strategies on environment,
implementing Environmental Protection and Preservation Act (4/93) and regulations developed under
the Act. In addition to environment, the ME is also responsible for regulating energy and water supply
throughout the Maldives. Minister of Environment or a designated institute (currently EPA) gives the
environmental approval or clearance to EIA by an Environmental Decision Statement.
Environmental Protection Agency (EPA) attached to the ME is the lead Agency for protection of the
environment. EPA administers all EIA matters excluding those for the tourism related projects. EPA is
mandated to regulate water and sanitation services in the country. It ensures that and plans for
sustainable and safe use of the underground water reserves of the islands, ensures that the water
consumed by the people is safe and sanitary, and formulates and implements guidelines as well as
regulations pertaining to proper disposal of sewage. EPA also issues licenses to private parties for
provision of water and sewage disposal services.
Maldives Meteorological Services (MMS) also comes under the umbrella of the ME, and is the main
government agency responsible for the collection and dissemination of information relating to climate,
meteorology, oceanography of the Maldives.
Atoll / Local Councils - Under the Maldives Decentralization Act, elected Atoll Councils, City Councils,
and Island Councils have been formed as regulatory entities dealing directly with atoll, cities, and
islands. In this regard, some of the development projects are subject to approval of these councils
through a public consultation process. For the proposed project, a copy of the final draft of the EIA
Report be submitted to Noonu Atoll Council and evidence provided to EPA or attached to the EIA report
as per Decentralization Act.
Ministry Economic Development – is mandated to ensure that ports, airports, and harbour are
adequate and free from pollution and implements the National Oil Contingency Plan and National
transport Master Plan.
Ministry of Defence and National Security – is entrusted with guarding the country and its resources in
order to prevent illegal activities illegal fishing within the economic zone and illegal trafficking.
Ministry of Foreign Affairs – co-ordinate activities relating to international conventions and treaties as
well as bilateral agreements between Maldives and other countries.

2.25 International Context
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;
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1. UN Convention on the Law of the Sea – UNCLOS (1982)
2. International Convention for the Prevention of Pollution of the Sea by Oil (1982)
3. Vienna Convention for the Protection of the Ozone Layer (1985)
4. Montreal Protocol on Substances that Deplete the Ozone Layer (1987)
5. Basel Convention on the Control of Trans-boundary Movement of Hazardous Wastes
and their Disposal (1989)
6. The London Amendment to the Montreal Protocol on Substances that Deplete the
Ozone Layer (1990)
7. Agenda 21 and the Rio Declaration of the United Nations Conference on Environment
and Development (1992)
8. Convention on Biological Diversity (1992)
9. United Nations Framework Convention on Climate Change (1992)
10. The Copenhagen Amendment to the Montreal Protocol on Substances that Deplete the
Ozone Layer (1992)
11. The Montreal Amendment to the Montreal Protocol on Substances that Deplete the
Ozone Layer (1997)
12. The Beijing Amendment to the Montreal Protocol on Substances that Deplete the Ozone
Layer (1999)
13. Washington Declaration on Protection of the Marine Environment from Land- Based
Activities
14. Kyoto Protocol to the United Nations Framework Convention on Climate Change (1998)
15. Cartagena Protocol on Biosafety (Maldives acceded on 2 September 2002)
16. United Nation Convention to Combat Desertification (2002).

2.26 National Strategic Action Plan 2019-2023
The Strategic Action Program (SAP) of the current government is the main document which
identifies the development paths from 2019 t0 2023. Under the “Blue Economy” agriculture
was identified as an important sector to be developed.
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The broad goals set-out in the SAP 2019-2023 in the agricultural sectors are:
•
•
•
•

40 potential major agricultural islands to be developed
At least 20% of commercial farms are M – GAP (Good Agricultural Practices) Certified
IPM (integrated Pest Management) Guidelines are fully implemented in at least 50
agricultural islands
At least 1500 farmers and 10 agricultural enterprises including 300 women farmers
benefited from the loan scheme.

The SAP2019-2023, highlighted the bottlenecks IV developing mariculture in the Maldives.
These as mentioned in the SAP includes:
•
•
•
•

limited access to finance,
lack of demonstration of economically viable aquaculture,
lack of attractive financing packages available for investors,
Long duration for and riskier financial returns compared to other potential economic
sectors.

To prosper in terms of agriculture and mariculture several policies, strategies and actions are
out-lined in the SAP.
The government of Maldives recognizes that the agriculture industry is an important sector for
the economy of the country. In this respect a 15-year Agriculture Development Master Plan has
been formulated. Under the 15-year Agriculture Development Master Plan the Government is
facilitating the private sector to develop of agriculture industry in the country. In this regard the
Government has started leasing uninhabited islands on long-term basis for the development of
agriculture in the country. In response to this initiative by the Government, the proponent has
bided for four islands out of the eleven islands recently announced for leasing for the purpose
of agriculture development in the country.
Ministry of Fisheries, Agriculture and Marine Resources is the leading Government Agency
having mandates for management of uninhabited islands hence formulates Laws and
regulations with respect to leasing of uninhabited islands on long-term basis for such
developments. An important Law in this regard is Law No. 20/98 on uninhabited islands of
Maldives. Under this Law uninhabited islands shall be leased for a maximum period of 21 years
to eligible individuals or parties for the best proposals of development. However, if the initial
investment for such development is more than US$10 million, the lease period shall be 35
years. Several regulations have been formulated and enforced under this Law, including felling
of trees for timber, and sand and aggregate collection. Permission shall be obtained from the
relevant Government authorities prior to such actions in leased (on Varuvaa) islands.
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According to the Lease Agreement between the Government and the lessee of Islands leased
on long-term basis for major economic development such as agriculture development, trees
shall not be damaged and a written permission shall be obtained from Government prior to
felling of trees and collection of sand and aggregate in such islands. Also, lessee is responsible
for looking after the island in terms of beach and coastal erosion and measures shall be taken
by the lessee in protection the island from such events. Therefore, the Lease Agreement
between Government and lessee is an important regulatory document for management of
islands leased on long-term basis for economic development including Bomasdhoo.
Ministry of Environment, has the mandates for protection and preservation of environment. In
this respect Ministry of Environment, formulates policies, Laws and regulations on
environmental protection and conservation.
The most important regulation is Environment Impact Regulations, 2012 enforced under
Environment Protection and Preservation Act (Law No. 4/93). The Clauses of Environment
Protection and Preservation Act address the following that relate to the proposed project
development and implementation.
•

An impact assessment study shall be submitted to the relevant Government authority
before implementing any development project that may have a potential impact on the
environment

•

The relevant Authority of Government shall formulate the guidelines for environmental
impact assessment and shall determine the projects that need such assessment as
mentioned in above

•

The Termination of projects. The relevant Government Agency has authority to terminate
any project that has any undesirable impact on the environment. A project so terminated
shall not receive any compensation

•

Waste Disposal, Oil and Poisonous Substances. Any type of waste, oil, poisonous gases, or
any substance that may have a harmful effect on the environment shall not be disposed
within the territory of the Maldives

•

Government of Maldives reserves right to claim compensation for all the damages that area
caused by the activities that are detrimental to the environment.

In addition to EIA regulations, other relevant regulation will be followed in development and
implementation of the proposed project. These regulations include ban on coral mining. Coral
mining from house reef and atoll rim reef has been banned since 1990. Sand mining from any
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island has also been banned since March 2000. Coral or sand will not be used for any purpose
for the proposed project.
An important regulation relevant to the proposed project is also the regulation on uninhabited
island with respect to felling trees for the purpose of timber resources. According to this
regulation no tree shall be fell without prior permission of relevant Government authorities and
trees that need to be fell shall be replaced or replanted elsewhere.
The proponent is committed for huge investments in the development of the agriculture
industry in accordance with these existing policies and plans while strictly following all relevant
laws and regulation related to the proposed project activities.
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3.0 Project Description
3.1

Introduction

The Bomasdhoo Agri-mariculture Development project is primarily a medium size project. The
project is focused on cultivation and production of mainly vegetables and fruits and poultry in
N. Bomasdhoo Island. The lagoon and a portion of land will be used for mariculture works of
groupers and ornamental fishes. In order to facilitate production and distribution of vegetables,
fruits and mariculture products, the project involves development of necessary infrastructure in
the island. The main infrastructure development in the island involves development of a
harbour, entrance (navigation) channel to the harbour, building of hatcheries and labs,
construction of staff quarters, storage buildings and powerhouse. In addition to these land
areas allocated to cultivation and farming of vegetables and fruits will be cleared of the existing
natural vegetation of the island.
The project is targeted to develop the island as a medium size sustainable agri-mariculture
centre in the atoll. Production of vegetables, fruits, poultry and fish products by using
established farming methods and distribution of these products to the tourist resorts, locals
and Male’ will be the main operational activity of the project.
The project aims to develop the agri-mariculture industry, specifically in the atoll and within the
country in general. It also aims to contribute to national economy by creating direct and
indirect job opportunities related to the project and by reducing dependency on imports of
agricultural products therefore saving foreign currency.
The project also aims to; ensure sustainable development of agri-mariculture, strengthen
human resource capacity for the sectors, and develop networks and physical infrastructure,
strengthen marketing and trading, and set an example for commercial agri-mariculture in the
country.

3.2

The Proponent
Siyaha Maldives Private Limited
Reg No: C-58/98
Ma. Heeraage, 1st Floor, Dhilbahaaru Magu,
Male’ 20233, Maldives
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3.3

Intended duration of the project

The intended duration of the proposed agriculture development project in Bomasdhoo Island is
a total of 21 years. Out of these 21 years, 2 years is proposed for the project construction
period. Proposed periods of different work activities of the development stage are given in the
work schedule below (Table 1).
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Table 1 Work schedule
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3.4

Need and justification of the project

The average value for the Maldives during the period from 2003 to 2019 was 5.75 percent with
a minimum of 5.19 percent in 2012 and a maximum of 7.73 percent in 2005. The latest value
from 2019 is 5.23 percent.
The contribution to the agriculture sector to GDP has continued to decline in the recent years
(refer to Figure 1). However, the agriculture sector plays an important role to the island
communities in terms of employment opportunities, source of food and nutrition.

Figure 1 Maldives GDP share of Agriculture

At present lack of development of the agriculture sector resulted in heavy dependency of
imports of agriculture products to the country. About 90 percent of the country’s demand for
food is met from imports making the national food security situation vulnerable.
Import of agriculture products has continued to increase. There has been a 9.4 percent increase
in imports of agriculture products from 2017 to 2018. And a decrease of -12.23 percent on year
2019. As seen from the Figure 2 the demand of importing of agricultural products to the
country increase drastically. This has been resulting in a significant loss of country’s foreign
exchange. In this regard it is of strategic importance that agriculture industry to be developed in
the country to save foreign exchange, ensure food security and to create job opportunities.
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Figure 2 Maldives Agricultural product imports

For development of country’s agriculture sector, the Government has started leasing
uninhabited islands on long-term basis to carry out agriculture activities on commercial scale.
Bomasdhoo Island in South Miladhunmadulu Atoll is one of the islands leased for development
of agri-mariculture.
The island had been used for small scale cultivation of vegetables and fruits in the recent past
however, abandoned now due to unsustainability of small-scale farming. The proposed
developments in the island are targeted to medium scale industrial agri-mariculture so that the
project can be sustained. The proposed infrastructure developments in the island are minimal,
necessary for medium scale industrial agriculture activities. The project is designed to make the
project economically feasible as well as to minimize negative environmental impacts due to the
project by minimizing infrastructure development.

3.5

Project Location and Boundary

The proposed development project is in the island of Bomasdhoo in South Miladhunmadul Atoll
(Noonu Atoll) at 5°58’20.1880” N and 73°20’45.3532” E. The nearest airports are N. Maafaru
International Airport which is south of Bomasdhoo and Shaviyani Funadhoo Domestic Airport
which is north of Bomasdhoo having an approximate distance of 22km to both airports.
The closest islands to the project location are; inhabited islands of Hembadhoo (population
763) approximately 5km and Kendhikulhudhoo (population 1894) approximately 6.2km
southeast of Bomasdhoo. Other inhabited islands in the project area are; Maalhendhoo
(population 919) approximately 14.5km southeast and Landhoo (population 1079)
approximately 16.5km southeast of Bomasdhoo.
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The closest uninhabited islands to the project location are Burehifasdhoo approximately 2.2km
southeast and Kalaidhoo approximately 2.2km northwest of Bomasdhoo.
The project location, Bomasdhoo Island is located on northern rim of Noonu Atoll which is part
of the Great Thiladhunmathi Atoll. Bomasdhoo is formed within a separate coral reef system.
No part of Bomasdhoo Island or reef is not included in the list of sites requiring special
protection. (see Figure 3)

Figure 4 Location of the Project
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Figure 5 Site Plan
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3.6

Environmentally Significant Project Components

The proposed project involves two stages. The first stage will be infrastructure development
stage and the second stage will be operation of the proposed activities. During the first stage
development of infrastructure needed for operation of the proposed project will be carried out.
The infrastructure development stage will have seven main components. These will include; a)
construction of structures on land including accommodation houses and service facilities
including powerhouse, stores, garage and mosque, b) development of a harbour, c)
construction of shore protection, d) creation of an entrance channel, e) construction of green
houses, hatchery and cages, f) vegetation clearance to make farming area.

3.7

Structures and farms on land

The proposed project will involve building labs and hatchery and accommodation houses on
land for staff. Appropriate number of buildings for staff and senior staff will be built mostly at
the centre of the island. In addition to these a total of service facility buildings will be
constructed on land. These are staff kitchen/store, mess, office, clinic, lab, packaging building,
toilet, laundry, carpentry, vehicle garage, stores, water tank, powerhouse/workshop, oil tank,
mosque, shop, classroom and café’. These building will be all single storey building lower than
the canopy of the island vegetation. Conventional materials and methods will be used in
construction of these structures. Most of the existing buildings will be used after making
necessary changes. (See Appendix 6)

3.8

Harbour

As shown in Figure 5 (Site plan of the project) a harbour for safe anchoring of vessels, loading
and unloading of goods will be developed in eastern side of the island. The dimensions of the
harbour are 60m x 50m. The harbour basin will be excavated to a depth of 3m to 3.5m at mean
tide. Excavation will be carried out by adopting conventional method using standard excavator.
The materials generated by excavation will be used for back filling and coastal protection in
eastern side of the island and if excess sand is available, the sand will be used to produce
manured sand for the use of agricultural planting. Harbour walls and protection walls will be
constructed around the deepened area. Harbour walls will be constructed by deploying prefabricated re-enforced concrete blocks in the front and breakwater in the rear by deploying
imported rock boulders. Entrance to the harbour will be towards south-eastern corner of the
harbour so that it will be safest for the vessels against the waves to enter the harbour. Harbour
details with engineering section drawings to be provided here (see Appendix 7)
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3.9

Entrance channel

An entrance channel will be cleared through the reef in eastern side of the island. The
dimensions of this channel will be 400m long and 10m to 12m wide. Depth of the channel will
same as the harbour basin (3m to 3.5m at mean tide). The channel will be cleared by using
excavator. The field surveys revealed that the reef in this area consisted of sparsely distributed
boulders, rubble, and sandy areas. Therefore, blasting of the reef will not be needed. The
channel will be protected by deploying imported rock boulders on both sides of the channel.
(See Appendix 7 and 8)

3.10 Land clearance
Partial and total land clearance will be carried out for building structures and to make land for
cultivation of vegetables and fruits, poultry farming and goat rearing. Partial clearance will be
carried out as much as possible rather than total clearance of vegetation. Total clearance will be
needed for building structures on land mostly in northern side of the island. Partial clearance
will be carried out for cultivation of vegetables and fruits in the central area of the island as
shown in the site plan. Partial clearance is only clearing the bushes and leave large trees. Total
clearance will involve cutting down of some large trees. However, as many large trees as
possible, those are in the proposed site for buildings will be relocated.
For cultivation of vegetables and fruits, plot sizes of different sizes are identified as shown in
the
Figure 5. Crop rotation will be practiced to avoid mono cropping and to minimize incidences of
pest and diseases. Special consideration will be taken in crops that are suitable for the agro
climate condition of the country will be selected for cultivation. (Refer Figure 13)

3.11 Coastal protection
Coastal protection measures will be taken in eastern side of the island where there is
permanent erosion of the island. Materials taken from the proposed harbour basin and access
channel deepening will be used to fill in the coastal and beach area in the eroding area.
Approximately 200m long and 15m wide area is needed to be filled in to protect the eroding
area. The filled in area of the beach will be sheltered by the proposed harbour. (Refer to
Appendix 8)
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3.12 Banana Cultivation from imported tissue culture plants
Tissue culture is a process of micropropagation and cloning of tissues of selected quality of
plants and this is the modern technology used for mass production in achieving superior grade
quality products or crops.

Plate 1 Tissue culture Cavendish Banana plants

In this project the cultivation will be planned in a way to produce consistent amount of banana
every month. An area of about 6 acres is divided into equal 12 plots to ensure the monthly
supply. Each plot will contain plants in different monthly development stages. However, the
irrigation will be done for all 12 plots initially and controlled individually by plot by plot, through
the automation or by manual handling.
Roughly about 500 to 600 plants will be planted in each plot with about 1.8 to 2m grid. Not
limited to but to name some, Cavendish, Gros Michel, lady finger, Manzano, Gold Finger,
Orinoco, and Macho are some of the types of bananas which can be harvested within this
gridding and properly managed irrigation system. But in this agricultural development at
N.Bomasdhoo Cavendish banana (Plate 1 Tissue culture Cavendish Banana plants) will be used for
cultivation and no mix variety will be used for the purpose of easy farming and the consistency
of the harvest. In this way the pests and diseases will be minimized and controlled easily. See
below Figure 6.
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Figure 6 Separation of the plots in 12 equal areas and schematic diagram of distance between crops

Special considerations will be taken in choosing the plots to start the initial cultivation as to
tackle the monsoon heavy winds and water salinity.
An expected of about 6 to 9 tons of Cavendish banana will be produce per month on this
harvesting methodology. The expected harvesting time is expected to be within a year. The
purpose of using tissue cultured banana plants is to have same aged bunch of trees for monthly
production and it won’t be easy to cultivate otherwise for commercial productions. Proper drip
irrigation will be installed along with the RO water storage tanks with pumps for watering the
plants regularly.
Soil and water samples have been tested at 2 laboratories in Sri Lanka for this specific banana
cultivation and the analysis shows, the soil is alkali therefore it doesn’t need to add any external
soil amendments, but fertilizer mixture must be specially formulated to be slightly acidic to
bring down the pH to the acceptable level of 5.5 - 6.5. This range enables plant to absorb the
optimum level of nutrients from the soil. The available ground water source is slightly acidic and
Electrical Conductivity (EC) is slightly high may be the high level of sodium, potassium, and
chloride level, but will not affect nutrient availability of the medium.
It was recommended that the plots are progressively cleared from all the trees and root system
according to the plot phasing out plan. The selected useful trees to be root balled to be used as
the wind barrier and take cuttings for the nursery as and when there is a requirement for
landscaping assignments.
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Adequate level of EC for Banana production is 150 but soil samples indicate low level of EC. This
is mainly due to the vegetation having been absorbing all the nutrients in the field. This is one
of the reasons for containing low level of N/P/K/Mg in the soil samples. This can be manageable
through fertilizer program.

3.12.1 Cultivation techniques
o Plant Supply
Approximately a quantity of 500 to 600 nos having height of 10-15cm Cavendish acclimatized
tissue culture raised, disease free plants will be purchased from specialized laboratories in
monthly basis (Error! Reference source not found.).

Plate 2 Picture of single banana plant in coir substrate and way they packed in boxes

o Field Establishment (Preparation and Planting)
Existing trees and shrubs must be removed by uprooting and thereby expects to remove all the
root competition and the high shade level. Even though Noonu Bomasdhoo soil structure is
loose, but ploughing should be performed both direction in depth of 2 feet by disk plough to
segregate root mesh and should be left in the open sun for 4 weeks to kill the pest, and diseasecausing organism in the soil. Then demarcate the planting holes as per the cultivation plan.
Each planting hole should fill with 3 cubic feet of well decomposed cow dung or compost mixed
with soil in order to increase Cation Exchange Capacity, Anion Exchange Capacity, thereby
nutrition holding capacity is increased.
Imported Cavendish plants will be acclimatized for 3-4 weeks in the local condition. Thereafter
each plant should be planted in the pits accordingly. Ensure the stem of the banana is not under
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the soil level. Weeding around the banana plants should not be done for the first 4 weeks to
favour the establishment of young banana plants.

o Applications
Banana is short duration plantation crop and flower initiate 6-7 months stage in short duration
variety, therefore absorption of necessary nutrients should complete before. Slow releasing
manures and fertilizer won’t be effective after this period thus it will affect the yield. Fertilizer
should be in water soluble type and should be completed by month 7. Remaining doses should
be applied as foliar spray. Banana roots are usually spread in all direction up to three feet in the
upper layer of the soil. Fertilizer should be applied in shallow ring in one foot away from the
plant base and cover it up with soil. Moisture should be maintained to facilitate the absorption.
Or water-soluble fertilizer given through drip irrigation to minimize the manual handling.

o De-sucking
Removal of surplus and unwanted suckers from banana plant is known as de-suckering. Suckers
are removed from the mother either by cutting the sucker at ground level or by destroying the
heart of the suckers without detaching the sucker from the plant.

o Pruning of Leaves
Removal of dead leaves is practiced to reduce disease spread, to prevent senescent leaves from
hanging over suckers and reducing light and to prevent fruit scarring. Plants with severe leaf
removal or damage will have low bunch weight. The green life of the harvested banana is also
reduced by leaf loss.

o Propping
At the time of bunch emergence, pseudo stem requires support from props. Varieties which
produce heavy bunches need propping.

o Mulching
Mulching is useful in conserving the soil moisture increasing the number of feeder roots and
thereby improving the nutrient and water use efficiency, suppression of weed growth and
thereby enhances the banana yield by 30-40%.
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o Bunch Thinning
In a bunch there can be some incomplete bananas which should be removed which can
improve the weight of other bananas. One to two small bottom combs should be removed from
the bunch in order to facilitate uniform bunch development.

o Removal of Withered Styles and Perianth
In some varieties the styles are persistent hence they remain in bunch till maturity. They can be
easily removed by a light brushing movement of the hand a few days after flowering and if it is
delayed, it is difficult to remove. Later they become brown and shrivelled. This process reduces
the quality of the banana. Also, this operation eliminates saprophyte fungi infection in the
bunch which causes fingertip disease.

o Denavelling
Removal of male bud after completion of female phase is known as denavelling. Removal of
male buds helps fruit development and increases bunch weight.

o Bunch Covering
Bunch covering is another important activity where the bunch covered with blue plastic sleeve.
This protects fruits against dust, spray residues, insects, and birds. This avoids direct sunlight
exposure too.

o Peduncle Wrapping
The peduncle is the main nutrient, photosynthate, water conducting bridge between the
developing bunch and the plant. During bunch maturation period, due to bright sunshine, there
are possibilities of scorching injury on peduncle.

3.12.2 Pest and diseases
Two major threats in banana cultivation are Panama and Bunchy top diseases.

o Panama
This is soil borne fungal disease and gets entry in the plant body through roots. It is most
serious in poorly drained soil. Refer to Plate 3, Plate 4, and Plate 5.
Other common fungal diseases include, Sigatoka, Anthracnose, and Crown rot.
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Plate 3 Panama Infected stem

Plate 4 Panama infected tree

Plate 5 Panama attacked banana

o Banana Bunchy Top virus
Banana bunchy top is caused by banana bunchy top virus (BBTV), a plant virus transmitted by a
small black insect called the banana aphid (Pentalonianigronervosa). Refer to Plate 6.
Other common viral diseases include, Banana streak virus and Mosaic virus.

Plate 6 Expression of the bunchy top viral infection

Within this production of banana, proper post harvesting techniques such as bunch
transportation, preparation and processing, and packaging will be done before supplying to the
desirable market within the country.
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3.13 Greenhouse Farming
Greenhouse Farming is the process of cultivating crops and vegetable in a greenhouse
ecosystems environment which can be controlled according to crops requirements. It can
increase the performance, while improving the quality of products, isolating them in microecosystems that have the ideal conditions for plants to grow healthy, strong, and beautiful in
cultivating the crops in greenhouses (Plate 7).

Plate 7 greenhouse farming

As for producing the demand of vegetables and fruits within the country and for commercial
use, new technologies and innovative methods are required and green house cultivation is one
of the proven technologies in which all kinds of fruits and vegetables, no matter what the
climate and seasons are or external risks from insect pests, a low-cost solution is achieved. It
will help to grow more dainty plants and improve fruit quality.
The green houses which will be setup and installed at Noonu Bomasdhoo on the plots allocated
in the land use plan, will be taken in consideration for the plants and cultivations to deliver
sufficient light and moisture. At least six to eight hours of light a day and at least 45% to 60%
humidity in the air and to accommodate an average temperature not exceeding 20ºC during
the day and not falling below 7ºC at night.
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Plate 8 Greenhouse with lettuce farming

A proper selection of vegetables and fruits such as carrots, tomatoes, green onion, asparagus,
spinach, egg plants, Turnips, Kale, Zucchini, Okra, Salad greens, Berries, cucumbers, Peppers,
chillies, cantaloupe, chillies, lemons, Mint, cilantro, Thyme and Bay laurel will be taken under
consideration initially to cultivate with in the greenhouses which will be installed at Noonu
Bomasdhoo. It will not be limited to the mentioned fruits and vegetables above but other fruits
and vegetables which may have high demands within the country from time to time will be also
be cultivated with in the green houses. A very high attention will also be taken in producing
organic fruits and vegetables, even though the cultivations are taken place in green houses and
elsewhere in this island. Refer to Plate 8.
An agricultural manufacturing company specializing in the development of high-quality
greenhouses, listed the main benefits and advantages of growing using greenhouses.
Production

For a fruitful business reason. Cultivation in greenhouses, by allowing
the farmer to plant under optimal conditions, ensures the good
development of the crop and all year around production. A plant that
grows well is a plant that bears good fruit that can be sold on the
market at a good price.

Risk

The risk is reduced in the face of possible random setbacks, such as
some kind of extreme rise in temperature or a period of wet season or
monsoon with heavy rainfalls. Reducing the risk of pests and insects’
attack. After all, nature is extremely unpredictable!
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Efficiency

Most people think it is a matter of, basically, making the best of things.
But no, efficiency goes far beyond that. It’s about using resources in
the right amount and in the right way to exploit them to the limit and
to get the best results.
When growing using greenhouses it is much easier to keep track of
how resources are used and to manage them correctly. For example,
easy to monitor the growth of the plants more carefully, and use the
necessary fertilizers at each stage of development. The same goes for
water. Many of the most advanced greenhouses have irrigation
systems – which can work automatically or manually – that not only
preserve the planet’s most valuable resource, but also save us time and
money.

Pest control

In the case of pests, we must be very careful. To deal with them, the
farmer must use pesticides. While these are designed to affect plants
as little as possible, nothing changes the fact that pesticides are, in fact,
poison.
For this reason, they must be applied with great care and in specific
places, to avoid any possible damage to the crop.
This is where micro-ecosystems make their triumphal entrance. A
good properly designed and built greenhouse makes it much easier to
control pests and diseases by keeping plants isolated from the
environment, it becomes easier to identify where the problem is (focus
of infection) and how to control the situation.

Crops all year
round

One of the commercial activities most subject to possible changes in
the environment is, for better or for worse, agriculture. The correct
development of this activity depends on the land, the climate, the
water… it is not something that can be 100% controlled.
However, when growing with greenhouses, since the farmer works
with controlled micro-ecosystems that can be changed at will, it is
much easier to deal with – or ignore – external agents.
No matter how heavy the rain is or how low the temperatures have
fallen, the plants remain protected in the oasis. No matter how strong
the sun or how dry the environment, the crops remain moist. So, there
is no need to worry about seasonal changes, as the crops can continue
to be grown all year round.

Today, many of the most advanced systems are being incorporated into agriculture to make
processes more efficient, faster, and environmentally friendly. In this agricultural development
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project at Noonu Bomasdhoo, a provision for solar and wind energy will considered as it will
bring incredible results to greenhouse farming.

3.14 Landscaping Nursery
Since lot of reclamation projects are taken place with in the country in making new islands for
resort developments, there is a high demand for shrubs, accent plants and trees. Most of the
time these projects landscaping plants are supplied from unregistered individuals and due to
this lot of existing vegetation have been damaged in the country. The main purpose of having
landscape nursery in this project is to properly regulate according to the concerned authorities’
norms, and to supply different types of plants and trees, including local native trees to
imported plants to required market.

Plate 9 echo controlled shaded nursey plants

There will be two types of nursery in the island. The eco controlled shaded nurseries (Plate 9)
will be set up on location shown in the land use plan, and small plants and newly plants will be
kept under proper supervision for the growth. In this way it will be easy to control the humidity
and temperature for the plants by using proper irrigation systems such as sprinkler and dripping
and can protect the plants from unreliable seasonal rain falls and winds. It will also be very easy
to deal in controlling any pests and insects. Proper disinfecting of virus and bacterial attacks to
the plants can also be achieved.

45

N. BOMASDOO AGRICULTURE AND AQUACULTURE DEVELOPMENT PROJECT EIA STUDY

Plate 10 air layered branches on mother plants

The second type of the nurseries will be the island existing plants, which will be used as mother
plants to produce more plants from its branches. Doing this way, the major of the existing
plants in the island can be used to produce small plants according to client’s requirements. Air
layering is an asexual or vegetative method of propagating trees without planting seeds or
taking cuttings (Plate 10). Roots form while the potential cutting is still on the tree. By remaining
attached to the tree during root formation, the air-layered branch receives sunlight and a
natural environment. Another advantage of air layering over rooting cuttings is less frequent
monitoring.
Steps involved to root a tree branch without cutting from mother plants.
Prepare the peat Place a handful of sphagnum peat moss for each intended air layer in
a sealable plastic bag, pour water into the bag and seal. Sphagnum
moss
peat moss used for air layers must be thoroughly moistened, which
can take an hour or more.
Select the branch

Select a branch approximately the diameter of client’s requirement
and locate a node – a leaf bud

Girdle the branch

Cut a ring around the circumference of the branch – a girdling cut –
approximately 1/4 inch below the selected node, cutting through the
cambium, or bark, but avoid cutting into the wood.

Girdle below
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cut.

first cut

Loosen the girdled Slit the band of bark between the two girdling cuts with a vertical cut
and loosen the band.
band
Remove the girdled Remove the band of bark and scrape any remaining cambium off the
exposed wood.
bark
Apply
hormone

rooting Dip a cotton swab into the rooting hormone and apply the hormone
to the exposed wood on the branch so that the rooting hormone
clings to the surface of the exposed band.

Wrap the branch in Open the sealed bag of sphagnum peat moss and take out a handful
of moss. Hold the moss in place around the exposed band on the
moss
branch while covering the moss with polyethylene plastic wrap.
Secure the plastic wrap with twine or electrical tape.
Monitor
layer

the

Sever the branch

air Check the air layer every few weeks to maintain adequate moisture in
the peat moss and to monitor rooting progress.
Sever the branch below the rooted band after roots fill the peat moss.

To integrate a nursery gives the opportunity unparalleled quality control of the product. It can
manage the health, hardiness, and appearance of the plants that will be used, providing the
clients with nothing but the best.

3.15 Layer Poultry Farming
Layer poultry farming is the term used for raising egg laying poultry birds for the purpose of
commercial egg production. Layer chickens are a special species of hens, which need to be
raised from when they are one day old. They laying of eggs starts from 18-19 weeks of its age.
They remain laying eggs continuously till their 72-78 weeks of age. They rate of production per
layer chicken is about 1 kg of eggs by consuming about 2.25 kg of food during their egg laying
period. For the purpose of producing these eggs, day old chicks will be imported from famous
and popular hatchery with in the region so that the environment for the chickens remain
almost same in order to have a good production capacity. Proper and strict considerations will
be taken for disease prevention when importing the layer chicks. (Plate 11)
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Plate 11 Layers Poultry Farming

As for the start day old chicks will be imported but once the layer poultry farming is well
established in the country, provisions will be made to operate a hatchery for producing the
layer hens.
The chosen layer breeds for this project will be Brown egg laying hens. It is not limited to the
brown egg laying hens, but provisions will be made for white egg laying hens with having
separate sheds for both types controlling the cross contamination of Hens which will minimize
the diseases which may spread.
o White Egg Laying Hens: This type of hen is comparatively smaller in size. Relatively
eat less food, and the color of egg shell is white. Isa White, Lehman White, Nikchik,
Bab Cock BV-300, Havard White, Hi Sex White, Sever White, Hi line White, Bovanch
White etc. are some popular white egg laying chickens. (Plate 12)
o Brown Egg Laying Hens: Brown egg laying hens are relatively larger in size. They eat
more foods, compared to white egg layers. Lay bigger eggs than other laying breeds.
Egg shell is brown colored. There are many types of brown layer available. Among
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those Isa Brown, Hi Sex Brown, Sever 579, Lehman Brown, Hi Line Brown, Bab Cock
BV-380, Gold Line, Bablona Tetro, Bablona Harko, Havard Brown etc. are very
suitable for commercial layer poultry farming. (Plate 13)

Plate 12 White Egg Laying Hens

Plate 13 Brown Egg Laying Hens

Once the day-old chicks are imported and transported to Noonu Bomasdhoo poultry farming,
the following stages take place in producing eggs to the demanding market in the country:
o Keeping Chicks for Layer Poultry Farming.
o Timely Vaccination.
o Keeping Growing Chicks.
o Egg Production for Layer Poultry Farming.
o Lip Cutting.
o Feed preparation and Feeding for Layer Poultry Farming.
o Water Management for Layer Poultry Farming.
o Layer Farm Sequence – Rearing.
o Brooding for Layer Poultry Farming (Day-old to 6 weeks).
o Growing Layer Birds (6 to 20 weeks).
o Moving the Layer Birds (16 to 18 weeks).
49

N. BOMASDOO AGRICULTURE AND AQUACULTURE DEVELOPMENT PROJECT EIA STUDY

o Adult Layer Birds (20 to/up to 78 weeks).
o Egg Collecting and Grading.
o Marketing of Eggs.
It takes about 26 hours for each egg to develop and each hen lays an egg a little later each day.
This is not an exact thing and most eggs are laid in the morning. Eggs should be collected
regularly and transferred from the hen house to an egg room where they are graded or checked
for weight and for damaged shells. A sample of eggs is often broken open to check internal
quality. Eggs are packed into cartons for 12 eggs or trays of 30 eggs for sale.
Eggs are stored in a cool room at about 13 degree Celsius and transported with precautions.
Unfortunately, many shops selling eggs do not store them under ideal conditions. But by
starting this layer poultry farming in the country, it will be ensured that the eggs provided to
the buyer will be in the best condition. (Plate 14)

Plate 14 Storing and Handling of Eggs

3.16 Goat Rearing
Goat is a multi-use animal which is commonly reared for its meat (chevon). In Maldives goat
demands rise on Eid al-Adha where Muslims sacrifice an animal on this special day as a religious
and ritualistic importance and even though most of them wants to sacrifice a goat, the demand
is not catered for the reason of unavailability and the higher price of importing weighted goats
from abroad. Due to this reason and to manage the waste generated from the green waste or
biological waste from Banana farming and domestic waste. Even though goats are in demand
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on Eid al-Adha, supermarkets and resorts have a high demand on goat meat for preparation of
specialty food. (Plate 15)

Plate 15 Goat Rearing

Goat meat is accepted by all the caste and ethnic people; day by day; goat farming has become
a popular business. Similarly, the amount of feed and feeder necessary for one cow is similar as
rearing of 5-6 goats and farmers having less and easily raise goats. Some of the namely breeds
include Black Bengal Goat, Jamunapari, Barbari, Ajmeri/Sirohi, and Beetal. Body color varies
from pure white to pure black with mixed patches of different colors. Its compact body weight
is around 30 kg with 60 cm body length, 65 cm chest girth, and 58 cm wither height. Body
weight varies from 30 to 35 kg for male and 25–30 kg for female.
The Black Bengal Goat will be used for rearing in this project and is a large breed of goat that
has good quality tasty meat production. They are a prized goat in some Asian countries. From
this project the main objectives are:
o To generate income and employment opportunity.
o To make easy access of quality Goat meat with a reasonable pricing to
the people of Maldives.
o To make this farm a good breeding center.
51

N. BOMASDOO AGRICULTURE AND AQUACULTURE DEVELOPMENT PROJECT EIA STUDY

They are prolific breeders and attain sexual maturity at the age of 10-12 months. Gestation
period in goat is short and twinning is much commanded small body size and docile nature,
housing requirements and management problems with goats are less. As shown in the land use
plan, a contained fenced area is allocated for the goat rearing farm. No trees will be removed
from the allocated area and the trees can be used as mother plants for the landscaping nursery
and these trees will give the goat a natural environment giving proper shading from the
daylight sun. Additional sheds will be made for goats to get covered from rainy season and
separate shaded area for female goats undergoing labour. Proper water tanks will be allocated
for drinking and washing their bodies when required. A proper scheduling of managing the goat
rearing will be followed to keep the goats healthy and free from diseases.
The goat meat is more lean (low cholesterol) and relatively good for people who prefer low
energy diet. It has higher level of iron, high potassium content and low sodium content when
compared to the similar serving size of beef, pork, lamb, and chicken. So, the meat is preferable
for anaemic patient. It is also packed with proteins and vitamin B12, which is prior to get
healthy skin.
Despite all the religious and nutritional importance of goat and its product, the farm will be
imposed with proper technology in rearing housing and processing, whereas on the other hand
the storage facility, clean slaughter houses and proper distribution methodology. It will set an
example for other and people having interest in rearing goats in the country.
The main propose of this project is to produced meat but also to start a breeding center for
goats. This farm can be a center for production of improved breeds and kids are ultimately
provided to the farmers which will be livelihood opportunity to them to create subsidiary
income and employment in lower capital. Besides, New integrated technologies on rearing,
housing, and processing can be built up by this farm. This farm will be opened for farmers and
students for internship and extension visit.
Even though there are so many health benefits from goat meats, there are risks and uncertainty
on goat rearing. Some of the risks and uncertainty are:
Disease outbreak: Goats are susceptible to some parasites and common goat viral diseases and
initially diagnosing them is very difficult. Viral diseases like Pest des petit Ruminant (PPR) and
Foot and Mouth disease (FMD) are common, acute, highly contagious, and infectious epidemic
disease. Refer to Table 2.
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Table 2 Goat Rearing Vaccination Calendar

Robbery problem: The site needs to be surveillance for any thieves and robberies.
Market problem: No easy access to market information on price, volume traded, market
context of live goat/meat to farmers and traders.

3.17 Grouper Aquaculture
In recent years culturing "Groupers" of the genus Epinephelus have become a commercial
importance for excellent marine food. Most of them inhabit coral reefs and rocky habitats,
while others sea grass beds, muddy and sandy bottoms. The estuarine groupers and Brownmarbled groupers (Plate 16), Epinephelus tauvina, Epinephelus malabaricus and Epinephelus
fuscoguttatus are most important for aquaculture.
Groupers are hardy species which can tolerate wide fluctuations of salinity and spawn
throughout the year probably with a peak in monsoon seasons. For large scale commercial
production of groupers, the major constraint is the shortage off fingerlings either from the
hatchery or from the wild.
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Plate 16 Brown Marbled Grouper (Epinephelus fuscoguttatus) from the Wild

Due to the high market value and insufficiency of groupers from the wild (Error! Reference
source not found.) with having the shortage of seed, aquaculture specialist with investors
taking initiation for research and development programme on grouper breeding and seed
productions.
In the same manner the main purpose of grouper aquaculture in this project apart from the
business perspective it will be given consideration in seed productions and culturing fingerlings
which can be distributed to farmers who have interest in breeding groupers and can contribute
to the market.
In this project groupers will be cultured in floating and fixed net cages on the reef crest of the
island lagoon. The location will be decided by closely monitoring both monsoon and studying
the current behaviours around the island.
To start the breeding the fingerlings supplied from the government seeding hatchery will be
used until a well-established hatchery along with relevant laboratory installed. The seeds of
groupers are collected using seine nets in the coastal water by the government hatchery. The
fingerlings are stocked in small nursery ponds and cages before selling or distributed to
farmers.
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Most groupers are hermaphrodites, the fish maturing at first as a female, and becoming a male
with advancing age, and size. Mature spawners caught from the wild can be used to spawned in
captivity. Successful rearing of fingerlings to more than 3 cm in length can be achieved. Induced
spawning of 3-year-old females and sex reversal to males have also been achieved by injecting
human chorionic gonadotropin (HGG) and pituitary gland extract from chum salmon or white
snapper is a proven fact. It is reported that induced spawning can be carried out throughout the
year, depending upon the stage of gonadial development. Ovulation can also be achieved by a
single injection of 500 I.U. of HCG. The fertilized eggs can be hatched in tanks within 23-25
hours at a temperature of 27 deg Celsius. Advanced sex reversal at an earlier age and size has
been achieved through oral administration of male sex hormone androgen.

Plate 17 HCG Injecting and hypophysation techniques

The males are injected with HCG for stripping and the females are induced to ovulate by
hypophysation (Plate 17). Of about 0.2 million eggs spawned, 78% gets fertilized and 69%
hatched with an ultimate survival of 38,400 seed. The 96 hours old postlarvae are fed with
oyster trochophore larvae and later with rotifers, copepods, Artemia nauplii, eel meat and
frozen mysids. Roughly in about a month's time, the postlarvae reach a length about 1.5 cm and
in 3 months’ time these reach about 8 cm with an average survival of 14%.
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2.5 mm NL (notochord length) early yolk-sac 2.9 mm NL preflexion larva, 5 days old;
larva, 1 day old;

6.8 mm SL (standard length) postflexion larva, 13.5 mm SL, 40 days old.
25 days old;
Figure 7 Life cycle of Grouper

The early fingerlings will be first stocked in the small tanks in the nursery. These ponds can be in
any sizes depending of the scale of the culturing with a depth of about 1m. For a healthy
culturing the rate of stocking for fingerlings of sizes 5 to 8 cm will not be more than 100 per m2
and will be fed on a diet of frozen fish. With a survival rate of 90% these fingerlings will grow in
a size of 9 to 12cm within 2 to 4 weeks. This is a good size for stocking in the fixed and floating
cages in the ocean near Bomasdhoo. (Refer to Figure 7)
Floating nursery net cages ’Hapa cages’ of about 1 to 2 m3 with mesh sizes not more than 1.5
to 2.5 cm which are made of polyethylene will be framed by using either plastic, rope, or wood.
The cages will be kept afloat with using plastic barrels or anything which can hold the buoyancy
of the cages which will be anchored with proper anchoring system to the roof bed with
concrete blocks. Each cage will be stocked with about 200 to 600 number of fry or fingerlings.
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Plate 18 Groper collection from farming cages

In the beginning for this size of fry and fingerlings mysids and small shrimps can be fed, and
later with minced trashed fish items. Fish meals and other meals such as chicken feed, vitamins,
minerals, and wheat flour can also be used as a replacement for the initial feed, but it will be
introduced gradually as the binder at about 10% of the body weight. When the fingerlings reach
to a size of about 15 to 20cm in total length, it will be transferred to the net cages installed on
the reef crest of Bomasdhoo lagoon.

o Arrangements of marine cages

Plate 19 Rectangular Flexy Type Floating Fish Cage
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Plate 20 Algae growth stages

Algae were grown in four growth stages: 1) flasks 2) seven indoor photobioreactors (L1 – L4
shown, ~100 L each) 3) four greenhouse tanks (G1 and G2 shown, ~1000 L each) and 4) two
covered outdoor ponds (shown without the cover, ~2400 L each)

Plate 21 Grouper farming production cycle
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Plate 22 Grouper farming inland tanks setup

The locations around Bomasdhoo island are ideal for grouper farming with taking distinct
measures as the water test results shows likewise environment as same as for such farming.
Table 3 Sea Water comparison of Bomasdhoo with Ideal grouper farming Range

Parameters

Bomasdhoo Island
(East and West)

Temperature
Salinity
pH

Ideal Grouper farming
Range

24.6 and 24.8

27 to 31 deg C

34.56

26 to 31 0/00

8.07 and 8.5

7.8 to 8.3 Co

Special considerations will be taken in culturing healthy groupers and about the net floating
cages will be designed and sizes of 12 to 15 cm in total length will be stocked in these cages at a
rate of not more than 40 to 50 groupers per m2 and will be fed with trashed fish. The feeding
will be done once or twice a day with a rate of 3 to 5% of the body weight. As grouper is a fastgrowing reef fish and can attain demand market size of 600 to 800 g within 6 to 8 months from
the initial weight of 60 to 100g. Based on the estimated 600g weight for the fish to harvest, net
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cages or 5m x 5m x 3m height will be installed. In about 6 to 8 months from each net cage a
yielding of about 600kg can be achieved.
Artificial production of seeds will be achieved followed by culturing in floating net cages. The
brood stock of groupers will be kept in a separate net cage for seed production. This brood
stock can be collected either from the wild sea or by raising from young stages in floating net
cages in the sea.
The results of net cage culture and seed production of groupers carried out in many Southeast
Asian countries are encouraging. There is a high demand in export markets due to the high
price in other countries. Hence it is high time that technology developed in other countries is
transferred to suit local conditions for utilization in our country.

3.18 Powerhouse and fuel storage
Two numbers of generator sets of 25kW and 50kW, 3 phase, 50 Hz will generate electricity with
Maldives Energy Authority specifications will supply to various facilities on the island. The fuel
storage tank and power house allocation is shown in the land use site map (see Appendix 6). A
day tank will be used within the power house to feed the generators as per the daily
requirement of the power generated. The location of the power house and the storage tank has
been selected due to the convenience of the operation and also to minimizing the cabling
within the island. This area was selected as this will reduce the noise emission near the
administrative and accommodation facilities. A proper power gridding system will be
established in distributing power throughout the island using distribution boxes to different
zones.

3.19 Sewerage Systems and Disposal
During the construction and operational phase, soak pits connected to septic tanks will be used
to dispose. This is to recycle the wastewater and replenish the island groundwater through
seepage as the groundwater will not be used for potable use.

3.20 Waste Management
The policy will be to reduce, re-use and to recycle the waste as much as possible. As shown on
Land use site map (Appendix 6) H1 is the designated location for waste disposal. Wastes that
can be reused will be used in making organic fertilizers and the rest which cannot be reused will
be separated and sorted by its kind and will be stored and kept ready for disposal accordingly.
Wastes that will not produce any toxic or harmful gases will be burnt in the island and others
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will be disposed to regional waste management centre or bring to Thilafushi. No waste will be
dumped into the sea.

3.21 Emergency Response Plans
Fire hazards and Tsunami can be major 2 hazards which need to be addressed but not limited to
by establishing proper equipment according to the appropriate codes such as National Fire
Code and National Disaster Management SOPs. Proper measures in constructing building and
structures will be taken into account for Tsunami and Fire accidents. Heights of buildings and
structures, equipment such as fire hydrants, fire extinguishers. Services of rescue with all
necessary equipment will be made available. An emergency response plan will be developed
with details of equipment, human resource and procedures. Proper training in conducting the
ERP will be given to key personnel’s and from time to time special drills will be taken in place
according to SOP for awareness of these response plans to all the staffs who are working at site.

3.22 Equipment and Machineries
Since the project island main infrastructure buildings are constructed no heavy equipment will
be used, however, for the construction of harbour and access channel proper heavy vehicles
such as excavators, dump trucks, bulldozers, and other equipment will be deployed and when
not working the vehicles and equipment will be kept on designated areas. Designated Pathways
will also be used in the movement of the vehicles and limitation and restrictions of beach
movement will be adopted in operating such vehicles. Vehicle such as buggies or tractors for
transportation of the harvests and fertilizers and mini excavators for ground preparation for
gardening will be used in the operational phase. Desalination plants and generator sets would
be energy efficient.

3.23 Transport
The main transportation mean between island to island is trough marine transportation in the
Maldives, this project transportation of necessary items to the island and harvested agricultural
products and landscaping plants and trees from the island will be transported using Dhonis and
marine vessels. As Maldives depend on this marine transportation system and due to the
proposed agricultural project it is considered to be one of the activities that would cause direct
impact to environment similar to other such settings across the country. A carbon footprint
plan will be considered and executed for the island and planned transportation would be a
main focus of the carbon neutral plan for the agricultural island. The proponent will join with
the national efforts to minimize country wide carbon emissions policies.
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4.0 Existing Environment
4.1

General Setting

Bomasdhoo is a relatively small island formed within a small separate coral reef system in
northern rim of N. Atoll. Noonu atoll is a geographically the southern part of Bodu
Thiladhunmathi.
As the island is located on eastern rim of the atoll, northern side of the island faces open Deep
Ocean. Western side of the island faces the atoll lagoon. As usual the oceanward reef is
structurally well developed and gets exposed during low tides thus provide shelter to the island.
Western side reef is deeper and provide less protection to the island.
The natural environment of the island consists of terrestrial and marine environment. These
environments can be categorized into four distinctive components. They are the coral reef
system, the lagoon, the beach, and the vegetation. Different sub-categories within each of
these components are also found. The coral reef system consisted of the windward reef, the
leeward reef and patch reef within the lagoon area. The lagoon environment consists of the
more exposed shallower windward lagoon and deeper leeward lagoon.

Plate 23 Birds eye view (left) North eastern side (right)

The beach consisted of more sandy areas in western side and more beach-rock and boulders in
eastern and northern side of the island. Very dynamic beach area is found in south-western end
of the island. The vegetation consisted of peripheral coastal vegetation having more salt
tolerant plants with low canopy and the inner vegetation where larger trees are found. All
these components of the island functions and interacts each other both physically and
ecologically making the island as a system.
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4.2

Marine Environment

The marine environment of the island consisted of two main components; they are the coral
reef system and the lagoon system. The coral reef and the lagoon cover more than 74.36% of
the entire island system (100.63 Hectares). The coral reef area covers approximately 42.89
Hectares which is about 42.62% along with the reef slope and the lagoon area covers
approximately 31.32 Hectares which is about 31.12% of the island system. Refer to Figure 8

Figure 8 Marine Environment coral reef and lagoon system

Distinctive reef areas exist within the reef system. They are the reef-slope, reef-flat and patch
reefs within the shallow lagoon. Geomorphology and biodiversity of each of these reef areas
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are significantly different. The lagoon surrounding the island also consists of two distinctive
areas in terms of bottom substrate. They are sandy bottom lagoon area close to the island and
patch reef areas of the lagoon further from the shore.

Plate 24 Hard corals in Bomasdhoo reef

4.3

Coral reef

The coral reef area covers approximately 42.89 Hectares along with the reef slope. The coral
reef and the island are in ovular shape. The island is formed more on western side within the
reef system. This formation makes the lagoon on northern and western side narrower. Eastern
side of the island is more exposed to more wave energy than the western side. A strong surf
zone is found at the edge of the reef on entire eastern side of the island. The coral reef of the
island has a linear length and width of 1222m and 1000m respectively.

4.4

Lagoon

The lagoon area covers approximately 31.32 Hectares. The average depth of the western side
lagoon close to the shore is approximately 1m at mean tide and gets gradually deeper further
from the island. Lagoon bottom consisted of mostly sand, rubble and patch reefs and individual
coral heads. Wave in the western side lagoon is more and larger as the reef on western side is
deep and poorly formed. During southwest monsoon the western side lagoon is extremely
rough especially in windy conditions.
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NW side lagoon

Lagoon environment

Plate 25 Bomasdhoo Lagoon environment

The eastern side lagoon is wider and shallow having less than 1m at mean tide and the depth is
more uniform compared to western side lagoon. The substrate cover on eastern side lagoon
consisted of mostly rubble and boulders. Western side lagoon is more sheltered from the
waves. During southwest monsoon the eastern side lagoon is also protected by the island itself.

4.5

Terrestrial Environment

The terrestrial environment of the island consisted of two main components; they are the beach
environment and the vegetation. The vegetation consisted of coastal vegetation and the inner
vegetation. Grass areas due to vegetation clearance are found in the central areas of the island. The
beach environment consisted of sandy beach areas, boulders and rubble area and beach-rock areas.

4.6

Beach

The southern and south western side sandy beach covers approximately 3.24 Ha. The sandy beach area
is only found on southern and south western side of the island whereas the entire northern and eastern
side consisted of rubble and boulder beach. The south western side beach is approximately 40m wide in
average and 320m long and the south eastern side beach is approximately 40m wide in average and
650m long. The southern side beach is the sand spit of the island and moves east and west with the
changing monsoon wind and currents. Beach-rock is found on northern and north-western side of the
island.
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Sandy beach on western side

Rocky beach on northern and eastern side
Plate 26 Bomasdhoo Beach

4.7

Vegetation

The vegetated area of the island was calculated as approximately 24.1 hectares (240,950m²).
The coastal vegetation is mostly intact all-around western side of the island however, sparse
areas are found on eastern side of the island. Part of western side coastal vegetation consisted
of mangroves where sparse areas are found. The main vegetation type found inside the island
are coconut palms. Major coastal vegetation consisted of sea lettuce.

Vegetation of Bomasdhoo

Mangrove area on western side of Bomasdhoo
Plate 27 Bomasdhoo Vegetation

4.8

Description of Existing Terrestrial Environment

Terrestrial environment of Bomasdhoo can be categorized into four main components; they are
the i) beach, ii) soil, iii) flora (vegetation) and iv) fauna. Among these terrestrial components of
the island’s environment, the vegetation and the beach of the island will be most affected by
the proposed development. The vegetation will be affected due to the proposed clearance of
the bushes. The beach on eastern side is the windward side beach and receives enormous wave
energy and has been having seasonal erosion causing loss of some of the bushes. No
development is planned on southern beach. The beach is also very dynamic especially the south
sand-spit.
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4.9

Beach environment

Bomasdhoo has a very dynamic beach area in terms of seasonal erosion and accretion and sand
movement especially on southern side of the island where the sand-spit of the island is found.
The beach area around the island can be categorized into 5 different sections A, B, C, D, and E in
terms of beach characteristics and beach dynamics as shown in Figure 9. Each of these sections
is significantly different in terms of sediment dynamics and sediment compositions.
South western side of the island corresponding Sections A consisted of more fine sand and less
rubble, cobble, and boulders and this section is the atoll ward side where beach is relatively
sheltered and stable. South eastern side of the island, corresponding Sections B is the sand-spit
of the island where sand movement is most pronounced. North Eastern side corresponding
Section C is intersection of most sand movement and due to this movement more erosion takes
place on this section. Northern side of the island corresponding Section D and North Western
side of the island corresponding Section E are exposed to transitional monsoon wind and
waves. No significant sandy beaches are found on these two sections.
Given this nature of the island’s beach, the beach area around the island can be categorized
into three sections in general with respect to sediment dynamics. Sediment dynamics on
eastern side beach area is less frequent compared to western side however; more in terms of
energetic as it is the windward side and the beach materials consists of larger sizes.
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Figure 9 Beach sediment dynamics and characteristics
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The sand-spit on south eastern side of the island covering a very large area
Plate 28 Beach Section A

Section A is the south western side of the island where the sand-spit of the beach is found. The
beach material in this section is mainly fine sand with a small beach perimeter consisting mix of
rubbles and pebbles. This section of the beach has a length of approximately 600m of the
island’s beach perimeter. The average width of this section of the beach is 50m. The average
height of the beach in this section is approximately 1.7m.

Extensive seasonal erosion found on SW. side of the island beach.
Plate 29 Beach Section B

Section B is the south eastern side of the island where sediment dynamics is most pronounced
as this area is the intersection of sand most dynamic beach area and the stable beach area.
Therefore most frequent seasonal beach erosion and accretion is found in this area. This
section of the beach measures approximately 530m of beach perimeter and the beach with in
this area varies significantly with the monsoons currents. This section’s beach materials
consisted of fine sand.
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Western side beach consisted of mostly boulders and sand in between on few areas
Plate 30 Beach Section D and E

Section D and Section E corresponds Northern side and North Eastern side respectively. This
section of the beach materials are dominated by boulders followed by cobble, rubble and
pebble and few sand within them. The larger size beach material on this section of the beach is
originated from the ocean ward reef-flat on Northern and North Western of the island. Section
D and E measures approximately 850m of the beach perimeter. The average width of the beach
area in this section is 3m. Approximate average height of the beach above mean sea level is 1m.
As this section of the beach faces the open sea on eastern and western side of the atoll the
beach is exposed to constant wave energy and wind generated and tidal currents.

Beach rock and rubble found on NE side of the island beach elsewhere erosion and patches of sandy beaches
Plate 31 Beach Section C

Section C is the North Eastern side of the island where the beach receives high wave energy
especially during the transitional period of monsoon from southwest to northeast monsoon.
The beach length of this section is 400m of the perimeter of the island beach. The beach
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materials in this section are dominated by cobbles followed by rubble and sand. Beach rock
further form the beach found is in northern area of this section of the beach.

4.10 Beach erosion
Beach all around Bomasdhoo receives very high wave energy, especially in northern, north
eastern and north western sides and due to this permanent beach erosion is found on the
beach in north eastern side of the island. Some of the coastal vegetation in these areas,
especially in north eastern areas corresponding Section C in figure 8 are being lost due to the
erosion in these areas. However, due to the high wave energy, larger size materials had
accumulated in these regions. As a result of accumulation of larger size beach materials beach
erosion is minimized to some extent so the erosion is relatively slow.

Continuous beach erosion on NE side of the island.
Plate 32 Beach erosion in NE
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Seasonal beach erosion during SW monsoon was observed to be severe and is not serious in
south western side of the island but quite severe in north eastern side. Roots of the coastal
vegetation in this section of the beach are being exposed due to erosion in this section of the
beach.

Seasonal beach erosion on SW side of the island
Plate 33 Seasonal beach erosion in SW

Historic beach erosion assessed by comparing scale aerial photos show that there has been
significant beach erosion in eastern side within the last 20 years. This assessment also showed
that erosion in this area had taken place faster within 2001 to 2010. The more recent aerial
photos and the field surveys showed that this area continues to erode relatively slowly
compared to some of the islands undergoing erosion. Due to this deformation of the shape the
island tends to have grown bigger in size during the past 20 years. Other area of the beach was
found to be relatively stable in terms of permanent beach erosion as shown by the historic
aerial photos and the recent field surveys.
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Aerial photo June 2001

Aerial photo April 2002

Aerial photo March 2010

Aerial photo Feb 2014

Aerial photo June 2016

Aerial photo Jan 2019

Plate 34 Aerial photos of Bomasdhoo
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Aerial photo April 2002

Aerial photo March 2010

Aerial photo Feb 2014

Aerial photo Jan 2019

Figure 10 Beach erosion

4.11 Beach accretion
Comparison and analysis of aerial photos taken in in the past and field data and observations
demonstrated that there is beach accretion in western and southern side of the island
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corresponding. This accretion is partly due to erosion in eastern areas of the beach and partly
due to natural accumulation of beach sediment from the lagoon on western side.

Aerial photo April 2002

Aerial photo March 2010

Aerial photo Feb 2014

Aerial photo Jan 2019

Figure 11 Beach accretion

Beach has been growing due to sediment accretion on southern side of the island as shown in
Figure 11. The surveys and observations also showed that the vegetation has also extended
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westward during the last 30 to 40 years meaning that the island is growing on western side but
eroding in eastern side.

Plate 35 Accretion on South eastern and south western side

Accretion of large size beach materials i.e. boulders and cobble during occasional extreme
weather condition especially in NE monsoon are also found in eastern side of the island.
However, this is different from the gradual natural accretion of fine sand, forming beach found
in southern side of the island.

4.12

Beach sediment dynamics

Beach dynamics is the movement of beach materials within the coastal environment with the
alternating current regimes and waves caused by monsoon winds. Other factors involved in
beach dynamics are shape and orientation of the island, location of the island within the atoll
with respect to alternating monsoon current regimes location of other islands and reefs.
Bomasdhoo is an oval island system on northern rim of the atoll, therefore northern and
eastern side of the island is very exposed to the NE monsoon wind generated waves and
currents. Western side of the island is more sheltered as the atolls relatively small and
extensive western side atoll rim reef. Wave generated currents are also felt strongly on the
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entire eastern, south eastern and north-western sides due to surf generated by the extensive
reef slope especially on south eastern and north eastern sides. Beach sediment dynamic
pattern around the island are set most evidently by these factors.

4.13 Beach profiles
Beach profiles gives useful data on beach dynamics over long-term by providing beach height,
beach width and estimated amount of beach materials in a given location at any given time.
Beach profiles were taken in 13 locations as shown in Figure 12 around the beach as a baseline
for monitoring the beach sediment dynamics over long-term. Beach profiles showed that beach
height, beach width and beach materials are more in Section BC compared to other section. For
details of the beach profiles refer to Appendix 3.

Figure 12 Beach profile map
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4.14 Vegetation
Vegetation of Bomasdhoo can be categorized into different three main types; they are the
coastal or the peripheral vegetation, the inner vegetation or the vegetation inside the island,
vegetation cleared area and the mangrove vegetation. The coastal vegetation is a belt of
vegetation about 15m wide around the island that consists of more salt tolerant and bushy
plants that are more adopted to coastal environment and plays an important role in protecting
the island from beach and soil erosion. Coastal vegetation covers approximately 3.2 hectares
(14%) of the vegetated area. The inside vegetation consisted of larger and older trees that area
more adapted to less salty water and covers approximately 19.5 hectares (86%). The mangrove
area covering approximately 0.55 hectares, 2.5% of the vegetation is found in western and
north eastern side of the island and covers a part of the coastal vegetation and inside
vegetation. About 11 hectares of vegetation as shown in Figure 13 will be cleared in this project
which is about 48% of the total vegetated area.
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Figure 13 Vegetation Clearance Map

As shown in Figure 14, Bomasdhoo Island vegetation density categorizes to existing coconut palm trees
(Area 1) of approximately 4 hectares, dense vegetation (Area 2) of approximately 10.7 hectare and less
vegetation (Area 3 and 4) with an approximate area of 7.8 hectares.
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Figure 14 Vegetation map

4.15 Coastal vegetation
Coastal vegetation around the island is intact consisting of the usual species of plants that are
found around the islands in the country. The dominant coastal plant species included Screw
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pine (Pendanus tectoris), Sea lettuce (Scaveola taccada), Ironwood (Penphis sp.), Seahibicus
(Hibiscus tilaceous), Nit pitcha (Guettarda speciosa) and mangrove species. Composition of
these species of plants varied from eastern and western sides and northern and southern sides.
The coastal vegetation around the island were assessed using line intersect transects. Transect
surveys were conducted at western, southern, and eastern side coastal vegetation of the island.
A total of 5 transects were taken around the island covering the coastal vegetation. Each
transect was 150m long and covered a coastal perimeter of 750m. A total of 4 transects were
taken inside the island covering 600m of inner vegetation. At the two mangroves 2 transects
were done. Each transect is 150m in length. Distribution of vegetation types of the island and
transects locations are shown in Figure 15.

Figure 15 Vegetation transects Survey Location
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West Coastal vegetation
The following figure shows the coastal vegetation covered by different species of plant as
relative percentages, assessed by transects conducted on western side coastal vegetation.

Figure 16 Western side coastal vegetation cover

The pooled data of transects taken at western side of the island showed that the coastal
vegetation is dimonated by S. taccada covering approximatley 64% followed by Magoo P.
tecoris covering approximately 4% of the coastal vegetation in western side. Approximately 27%
of the coastal vegetation on western side is bare area.

S. taccada is the dominant species of plant on W. side of the island
Plate 36 Western side coastal vegetation
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South Coastal vegetation
The following figure shows the coastal vegetation covered by different species of plant as
relative percentages, assessed by transects conducted on southern side coastal vegetation.

Figure 17 Southern side coastal vegetation cover

The pooled data of taken at southern side of the island showed that the coastal vegetation is
dimonated by S. taccada covering approximatley 64% followed by C. nucifera, P. seratifoli and
P. acidula. Approximately 33% of the coastal vegetation on southern side is bare area,

Southern side vegetation transects
Plate 37 Southern side coastal vegetation
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West Coastal vegetation
The following figure shows the coastal vegetation covered by different species of plant as
relative percentages, assessed by transects conducted on eastern side coastal vegetation.

Figure 18 Western side coastal vegetation cover

The pooled data of 3 transects taken at eastern side of the island shows that the coastal
vegetation is dimonated by Kuredhi (P. acidula) covering approximatley 29% followed by
Boakashikeyo (P. tectoris) covering approximately 8% of the coastal vegetation in eastern side.
Approxiamtely 2% of the eastern side vegetation is covered by Uni (G. speciosa) and another
2% coverered by Boashi (H. foertherianum). Approximately 58% of the coastal vegetation area this
side is bare as a result of severe erosion on eastern side of the island.

Mangrove (Kandhoo) on W. side
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Ironwood (Kuredhi) on NE side
Plate 38 Eastern side coastal vegetation

North Coastal vegetation
The following figure shows the coastal vegetation covered by different species of plant as
relative percentages, assessed by transects conducted on northern side coastal vegetation.

Figure 19 Northern side coastal vegetation cover
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The pooled data of 3 transects taken at northen side of the island shows that the coastal
vegetation is dimonated by Uni (G. speciosa) covering approximatley 26% followed by Magoo
(S. taccada) covering approximately 16% of the coastal vegetation in northen side.
Approxiamtely 15% of the vegetation is covered by Boakashikeyo (P. tectoris) and 9% Funa (C.
innophylum). Approximately 12% of the coastal vegetation area on this side is bare.

S. taccada and G. speciose on North Coastal
Plate 39 Northern side coastal vegetation

Northeast Coastal vegetation
The following figure shows the coastal vegetation covered by different species of plant as
relative percentages, assessed by transects conducted on north western side coastal
vegetation.
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Figure 20 Northwestrn side coastal vegetation cover

The pooled data of 3 transects taken at this side of the island shows that the coastal vegetation
is dimonated by kuredhi (P. acidula) covering approximatley 38% followed by Kandoo (B.
cylindrica) covering approximately 9% of the coastal vegetation in this side. Approxiamtely 3%
of the vegetation is covered by Magoo (S. taccada). Approximately 50% of the coastal vegetation on
this side is bare.

Plate 40 North-eastern side coastal vegetation
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4.16 Inner Vegetation
Inner vegetation survey included larger trees that are significant in terms of species, canopy
size and age. Significant large tree inside the island included Nika (Ficus bengalensis), Uni
(Guettarda speciosa), Kaani (Cordia subcordata), Funa (Calophyllum inophylum), Midhili
(Terminalia catappa) and Kim’bi (Barringtonia asiatica (L.) Kurz).

Funa (Calophyllum inophylum) and Coconut Trees (Cocoas Nucifera)

Nika (Ficus bengalensis)
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Kaani (Cordia subcordata)

Midhili (Terminalia catappa)

89

N. BOMASDOO AGRICULTURE AND AQUACULTURE DEVELOPMENT PROJECT EIA STUDY

Ruh (Cocoas Nucifera) inside the island
Plate 41 Large trees inside the island

Inland Vegetation – North-central
Transects surveys were conducted inside the island to assess the vegetation cover of the island.
The following figure shows the inside vegetation covered by different species of plant as
relative percentages, assessed by transects.
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Figure 21 inside vegetation cover at North Central

The pooled data of 3 transects taken on this area of the island showed that the vegetation in
the area is dimonated by Coconut palms (C. nucifera) covering approximatley 49% followed by
Uni (G. speciosa) and Dhigga (T. tilaceum) accounting 9% each. Other plants included Magoo (S.
taccada) 9%, Ginaveli (P. seratifolia) 5%, Midhili (T. catappa) 5%. Mirihi is grown extensively in
the cleared area. 7% of the surveyed area is devoid of trees.

Plate 42 Inside vegetation at north-central
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Inland Vegetation – West

The following figure shows the inside vegetation covered by different species of plant as
relative percentages, assessed by transects at western side.

Figure 22 inside vegetation cover at West

The pooled data of 3 transects taken on this area showed that the vegetation in the area is
dimonated by Magoo (S. taccada) covering approximatley 22% followed by Uni (G. speciosa)
18%, and Ginaveli (P. seratifolia) accounting 16%. Other plants included Ruh (C. nucifera) 6%,
Kuredhi (P. acidula) 5%, Boakashikeyo (P. tectoris) 4%. About 14% of the surveyed area is
devoid of trees.

Plate 43 Inside vegetation at west
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Inland Vegetation – East

The following figure shows the inside vegetation covered by different species of plant as
relative percentages, assessed by transects at eastern side.

Figure 23 inside vegetation cover at East

The pooled data of 3 transects taken on this area showed that the vegetation in the area is
dimonated by Ruh (C. nucifera) covering approximatley 19% followed by Dhigga (T. tiliaceum)
18%, and Magoo (S. taccada) accounting 13%. Other plants included Boakashikeyo (P. tectoris)
8%, and Ginaveli (P. seratifolia) 7%. About 27% of the surveyed area is devoid of trees.

Plate 44 Inside vegetation at east
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Inland Vegetation – South

The following figure shows the inside vegetation covered by different species of plant as
relative percentages, assessed by transects at southern side.

Figure 24 inside vegetation cover at South

The pooled data of 3 transects taken on this area showed that the vegetation in the area is
dimonated by Magoo (S. taccada) covering approximatley 20% followed by Boakashikeyo (P.
tectoris) 19%, and Uni (G. speciosa) accounting 8%. Other plants included Ginaveli (P.
seratifolia) 1%. About 51% of the surveyed area is devoid of trees.

Plate 45 Inside vegetation at South
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4.17 Mangrove areas
Two distinct patches of mangrove areas are found. One close to the eastern periphery more to the NE
area of the island. The other much larger patch is found on the western rim of the island as shown in
Figure 14 Vegetation map.

Plate 46 Kandoo (Bruguiera cylindrica)

The eastern mangrove patch on the eastern periphery was narrow and elongated. The area is
completely dry during the survey period. The mangrove area is approximately 40m in length and 20m in
width, covers approximately 500m² and consisted of a single species of plant Bruguiera cylindrica

(Kandoo) which is the edible species of mangrove. The cover of the magrove plants in this area
consisted of different age categories including seedling and fully grown plants, however plant
cover density is relatively sparse in most part exept at the edge. The magrove area in
Bomasdhoo is insignificant in relation to the size of the island and age of most of the individual
plants as they are fully grown and fruit bearing. Sings of mangrove dye-off visible in this small
ptch of mangrove. The cause of death is unclear. Leaves of the palnts have holes punched by a
potential predator. Ecological significant of this mangrove patch can be said as relatively low as
threre is no divers habitat types and divesity of flora and fauna is low.
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Fully grown mangrove plants

Mangrove dye-off

Kandoo (Bruguiera cylindrica)

Leaves eaten by a parasite

Plate 47 Mangrove area on the East

The following figure shows the inside vegetation covered by different species of plant as
relative percentages, assessed by transects at eastern side mangrove.

Figure 25 Vegetation cover at Eastern side mangrove
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The pooled data of 3 transects taken on this area showed that the vegetation in the area is
dimonated by Kandoo (B. cylindrica) covering approximatley 62% followed by Kuredhi (P.
acidula) 38%. No bare areas were encountered at the transects which was done on the
periphery of the mangrove.

Mangrove canopy cover was good at the edge of the area.
Figure 26 Mangrove vegetation at East

The western mangrove on the western periphery was oval and water logged. The periphery of this
mangrove is muddy. The mangrove area is approximately 90m in length and 25m in width, covers
approximately 1,500m² and consisted of a single species of plant Bruguiera cylindrica (Kandoo) which

is the edible species of mangrove. The cover of the magrove plants in this area consisted of
different age categories including seedling and fully grown plants, however canopy cover is
relatively sparse in most part except at the eastern rim. The magrove areas in Bomasdhoo is
insignificant in relation to the size of the island and age of most of the individual plants as they
are fully grown and fruit bearing. Sings of mangrove dye-off visible in this small ptch of
mangrove. The cause of death is unclear. Large mangrove trees in this mangrove patch has
been cut recentrly. Leaves of the palnts have holes punched by a potential predator. Ecological
significant of this mangrove patch can be said as relatively low as threre is no divers habitat
types and divesity of flora and fauna is low. Mangrove crab was observed during the survey.
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Mangrove plants on western rim

Mangrove plants on eastern rim

Young mangroves on southern rim

Mangrove crab

Plate 48 Mangrove area on the West

The following figure shows the inside vegetation covered by different species of plant as
relative percentages, assessed by transects at western side mangrove.

Figure 27 Vegetation cover at western side mangrove
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The pooled data of 3 transects taken on this area showed that the vegetation in the area is
dimonated by Kandoo (B. cylindrica) covering approximatley 83% followed by Ruh (C. nucifera)
3%. Bare areas accounted for about 11% of the mangrove patch.

Large mangrove trees have been cut in this area
Plate 49 Mangrove felling at West

4.18

Soil

Bomasdhoo is a relatively small island in terms of size, geology and vegetation. The island can be divided
into two parts in terms of amounts of fertile soil contents. The soil profiles taken from two locations
(periphery and inside) of the island shows that the contents of the soil varied from periphery to the
central areas.
To determine the soil profiling of the island, 2 soil profiles are taken on the locations shown in Figure 29.
Profile 1: Soil inside the island consisted of thicker layer of dark soil measuring 50cm and a humus layer
on top of the soil. Soil profile 2: the periphery of the island is less fertile having thin layer of dark soil but
the sample pit was near to the mangrove and the soil consists of muddy soil with dark soil which is less
fertile due to the water content and the water table is shallow in this area. Refer to Figure 28 for more
details.

The soil profiles taken from two locations of the island showed that the soil is relatively fertile
in terms of fertile soil and humus contents in the central areas whereas less fertile in periphery
of the island as in other similar islands in the country. The waterlogged area of the island has
considerable amount of muddy soil, more humus and water contents. In general the soil of the
island can be said as fertile and suitable for crop cultivation along with the usage of fertilizers as
well.
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Soil profile 1 (inside)

Soil profile 2 (periphery) near west Mangrove

Figure 28 soil profiles
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Figure 29 Soil profiles, Groundwater and Seawater sampled locations map

101

N. BOMASDOO AGRICULTURE AND AQUACULTURE DEVELOPMENT PROJECT EIA STUDY

4.19 Groundwater and Seawater
Groundwater samples were taken from five locations and additional two locations were taken
from the western mangrove of the island as shown in Figure 29. Water samples FW1, FW2, FW3,
FW4, and FW5 were taken from different locations of the island by digging water pits and also
existing wells. SK is the water sample taken from the western mangrove. Water samples were
tested at Water Quality Assurance Laboratory, Male’ Water and Sewerage Company Pvt Ltd for
parameters that can be used for analysis of impacts due to the proposed infrastructure
development for agriculture and farming activities. The tested parameters were physical
appearance, conductivity, pH, salinity, temperature, nitrogen ammonia, sulphate, phosphate, T.
Coliforms, and faecal coliforms. Table 4 shows the results of the water tests and the original
report is attached in Appendix 4.
Table 4 Groundwater test results

Parameters
Sample

tested

FW1

FW2

FW3

FW4

FW5

SK

Physical appearance

Pale
yellow
with
particles

Clear with
particles

Yellow
with
particles

Pale yellow
with
particles

Clear with
particles

Yellow
with
particles

Conductivity (µS/cm)

1786

1442

5430

386

721

11610

pH

7.62

7.19

7.49

7.37

7.45

7.20

Salinity (%)

0.90

0.72

2.93

0.19

0.35

6.61

Temperature (deg C)

24.5

25.1

25.3

25.4

25.4

23.9

Nitrogen Ammonia
(mg/L)

0.43

0.06

0.92

0.15

0.06

2.20

65

60

285

<10

22

570

Phosphate (mg/L)

0.16

0.17

0.40

0.35

0.26

0.12

T. Coliforms
(MPN/100ml)

548

291

>2420

137

320

>2420

Faecal Coliforms
(MPN/100ml)

137

Not
detected

>2420

Not
detected

Not
detected

1986

Sulphate (mg/L)
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Groundwater tests showed that the groundwater of Bomasdhoo is very similar to other such
islands when compared to the same parameters tested from other islands groundwater
samples. As the island is uninhabited the groundwater of the island has not been used very
much for any purpose therefore at natural status. The depth of the groundwater lens is 1.0m
during high tide as shown by the soil profiles taken.
The status of the groundwater varied from periphery to the central areas of the island as found
in other similar islands in the country. The groundwater in center of the island has more salt
content (higher salinity) than in peripheral area as shown in Table 4. This is due to the sample
(FW3) is taken from an existing well which is used for staff usage and because of the high
consumption from the well the salt content is high. Sulphate concentration in the groundwater
is also higher in the sample (FW3) of the island, due to the same reason mentioned above. No
particular such pattern of concentration of other contents tested was found in the groundwater
as shown in Table 4.
Two samples were taken from sea as shown in Error! Reference source not found.Figure 29. The two
locations were chosen as the sample (SWE) is the located on east side of the island where the proposed
harbour access channel is located, and sample (SWE) is located on western side of the island where the
proposed sewerage discharge is located. Table 4 shows the results of the water tests and the

original report is attached in Appendix 4.
Table 5 Seawater test results

Parameters tested Sample

SWE (EAST)

SWE (WEST)

Clear with particles

Clear with particles

pH

8.07

8.50

Salinity (%)

34.56

34.56

Temperature (deg C)

24.6

24.8

Turbidity (NTU)

0.452

0.611

Nitrate (mg/L)

7.2

6.6

Physical appearance
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Nitrogen Ammonia (mg/L)

0.13

0.16

Sulphate (mg/L)

3000

2950

Phosphate (mg/L)

0.08

0.07

4.20

Description of existing marine environment

Marine environment of Bomasdhoo can be categorized into two main components; the coral
reef environment and the lagoon environment. Different habitats are found within each of
these categories of marine environment. The coral reef environment has the leeward or the
atoll side reef on western side of the island and the windward or the ocean side reef on eastern
side of the island, reef-flat and reef slope having distinctive habitat characteristics. The total
reef area covers approximately 42.89 hectares along with the reef slope.

Figure 30 Marine environment of Bomasdhoo
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The lagoon environment also has the leeward or the atoll side lagoon on western side of the
island and the windward or the ocean side lagoon on eastern side of the island, shallow and
deep lagoon having distinctive habitat characteristics. The total lagoon area covers
approximately 28 hectares
The marine environment, including the coral reef and the lagoon of Bomasdhoo covers
approximately 31.32 hectares. The most significant component of the marine environment of
Bomasdhoo can be said as the coral reef system in terms of biodiversity and area.
The marine environment around Bomasdhoo is in almost near pristine condition as the island is
uninhabited. However there was evidence of a human settlements and interactions with island
environment. Vegetation has been cleared for agriculture. The impact of anthropogenic factor
on the marine environment can be considered negligible. It is also important to note that
environmental impacts of human interaction are not well documented since there was no
systematic monitoring of the effects of these interactions in the Maldives (Kench et al. 2006).
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4.21 Coral Reef System
The coral reef system of Bomasdhoo was quantitatively, semi-quantitatively and qualitatively
surveyed using standard marine environmental survey methodologies. The surveyed sites are
shown in Figure 31.

Figure 31 Map of marine environment and surveys sites

The reef around Bomasdhoo is not very well developed and has less than 10 percent live coral
cover on all sides reef slope except the south-western side. The bottom of reef edge was
dominated by coral rock followed by sand and rubble. The reef slope on the eastern side was
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somewhat steep with a lower live coral cover. Most commonly encountered genera of hard
corals are:
•
•
•
•
•
•
•
•

Acropora
Echinopora
Platygyra
Favia
Goniopora
Laptoria
Porites
Pocillopora

On the eastern and south northern sides the reef-slope is rather steep and adjoins the Indian
Ocean.

Plate 50 Manta tow observations

The coral reef system of Bomasdhoo is poor in terms of diversity and percentage live coral
cover. Live coral cover was also observed to be even lower at the atoll rim reef’s slope as well
as on the reef-flat. The visual survey (manta tow) results for sites at east and north east showed
that the live coral cover to be about 5 to 7 percent. A few soft coral species were encountered
during the visual observations. Species richness and diversity of corals and fish were very low at
these sites. A large number of grazers (scarids, acanthurids and labrids) were seen at these
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sites. This according to Reef Check was an indicator of the poor health of the reef since most of
these fishes feed on algae that grow on dead or dying portions of the reef.

Porites on southwestern side

Pocillopora on eastern side

Rock on eastern side

intake pipe on western side

Plate 51 Benthic cover at Sites of reef-slope

Quantitative surveys were conducted on all sides of the reef-flat using a 0.5X0.5 m quadrat. A
total of 5 sites were asses using the quadrat.
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Figure 32 Percentage of benthic cover at Sites 5 sites on reef-flat

The dominant forms of benthic cover are rock, rubble and sand. Branching forms of Acropora
spp. (staghorn) corals predominates the live benthic cover. Massive types of corals namely
Porites spp., Favites spp. Favia spp., and encrusting type Pavona and Echinopora were also
present. The benthic covers are given in percentages of the bottom area surveyed. LC = live
corals, RK = rock, RL = rubble, OT = others and S = sand
The photographs below shows some of the benthic cover at the survey sites on reef-flat.

Massive type corals and rock on west
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Pocilloprra and Porites

Pocillopora on turbid East

Plate 52 Benthic cover at reef-flat Sites

4.22 Reef fish communities
The result of 15 minutes swim for fish count along surveyed sites revealed that the abundance
and diversity of fish is poor on the reef-flat. This may be due to the presence of a few number
of live coral colonies and other low rugosity of the areas. Since most of the area was covered
with rubble and sand, fishes associated with this type of environment were encountered. The
dominant fish taxa observed in the surveyed area included surgeon fishes and wrasses. The
presence of Acropora coral colonies was associated with the occurrence of number butterfly
fishes at site 3. These fishes are an indicator of reef health. Variety of commercially important
fish and food fish such as snappers, groupers and goatfishes were observed at these sites on
few numbers.
Table 6 List of fishes found in Bomasdhoo reef-flat Sites
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Texa
Family

Species

Acanthuridae
Acanthuridae
Acanthuridae
Acanthuridae
Acanthuridae
Acanthuridae
Carangidae
Chaetodontidae

Acanthurus lineatus
Acanthurus leucosternon
Acanthurus triostegus
Naso hexacanthus
Ctenochaetus sp.
Zebrasoma scopas
Caranx melampygus
Chaetodon auriga

S1A
A
A
R
R
-

Abundance
S1B
S2
S3
C
R
C
R
R
R

N. BOMASDOO AGRICULTURE AND AQUACULTURE DEVELOPMENT PROJECT EIA STUDY

R
R
R
-

R
R
R
C
C

S4
C
C
R
A
C
C
R
R

Chaetodontidae
Chaetodontidae
Chaetodontidae
Chaetodontidae
Chaetodontidae
Chaetodontidae
Caesionidae
Labridae
Labridae
Labridae
Labridae
Labridae
Lutjanidae
Mullidae
Mullidae
Nemipteridae
Pinguipedidae
Pomacentridae
Pomacentridae
Pomacentridae
Scaridae
Scaridae

Chaetodon citrinellus
Chaetodon collare
Chaetodon falculs
Chaetodon trifasciatus
Forcipiger flavissimus
Hemitauricthys zoster
Caseio lunaris
Helichoeres cosmetus
Helichoeres hortulanus
Ghomphosus caeruleus
Labroides dimidiatus
Thalassoma hardwicke
Lutjanus bohar
Parupeneus macronema
Parupeneus bifasciatum
Scolopsis bilineatus
Parapercis
hexophthalama
Abudefduf sp.
Dacyllus aruanus
Plectroglyphidodon
dickii
Scarus frenatus
Scarus sordidus

C
R
R
A
R

A
C
C
R
-

R
R
R
R
R

R
R
R
R
A
C
A
C
R
R
C
-

R
R
A
C
R
R
C
R
R
R
R

-

R

R

-

-

C
C

A
-

-

-

C
R

R

-

-

-

-

C
C

R
R

R

-

R

Fish diversity was also assessed for the visual observation (Manta tow) sites. The result of 15
minutes swim for fish count along surveyed sites revealed that the abundance and diversity of
fish was not very good on the reef-edge and reef-slope of these sites. This may be due to the
presence of an only a smaller number of live coral colonies. Since most of the area was covered
with rock rubble and sand, fishes associated with this type of environment were encountered.
The dominant fish taxa observed in the surveyed area included acanthurids (surgeon fishes)
scarids (parrot fishes) and balistids (trigger fishes) (see Plate 53). The presence of Acropora
coral colonies was associated with the occurrence of some butterfly fishes. Variety of
commercially important fish and food fish such as lutjanid (snappers), serranid (groupers) and
mullids (goatfishes) were observed at these two sites. Large schools of scarids (parrot fishes),
balistids (trigger fishes), kyhosids (rudderfishes) and caesionids (fusiliers) were seen at these
sites. Some of the conspicuous fish encountered are shown in Plate 53.
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Acanthurus leucosternon

Chaetodon trifasciatus

Chaetodon spp.

Forcipiger flavissimus

Parupaneus bifaciatus.

Acanthurus triostegos
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Naso hexacanthus

Hemitauricthys zoster

Plate 53 Some of reef fishes in Bomasdhoo reef

4.23 Reef invertebrates
Only a few species invertebrates were encountered in these sites which area shown in Plate 54.
This may be due to the nocturnal nature of these organisms. What was observed during the
timed swims is presented in the table below.
Common name

Count 1A

Count1B

Count S2

Count S3

Count S4

Giant clams

1

3

2

2

4

Sea cucumbers

4

0

1

4

1

Starfishes

3

1

3

2

2

Shells

1

0

1

1

2

Urchins

3

2

0

3

5

Sponges

0

0

2

1

1

Lobsters

0

0

2

1

3

Table 7 Result of invertebrate survey at Reef-flat Sites
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Giant clam

Lobsters

Sea cucumber

Sponge

Plate 54 some of invertebrates in Bomasdhoo reef

4.24 Bathymetry
Bathymetric surveys were conducted on the proposed harbour basin and access channel along
with the area on which beach replenishment will take place on the eastern side lagoon. The
bathymetric surveys results are shown in Figure 33. The average depth in eastern side lagoon
where the bathymetric survey was carried out is -1.3m during medium tide.
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Figure 33 Bathymetry of Bomasdhoo lagoon
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4.25

Currents

Both monsoonal and tidal currents were found around the island. Monsoonal water current
around the island is northerly during SW monsoon with an average speed of 8m/m and
southerly during NE monsoon an average speed of 6m/m. Monsoonal currents varies with the
monsoon twice a year. Tidal currents changes daily with the fluctuating low and high tides. Tidal
currents around the island was found to be predominantly northerly due to the narrower
channel on northern side of the island and the longer reef system on south of Bomasdhoo reef
system.

4.26 Waves
An extensive surf zone is found in eastern side especially in north eastern corner of the island
where the reef system forms an extensive reef slope. The eastern side of the island is the
windward side hence wave action is more on eastern side compared to western side. However,
western side is also exposed to tremendous wave action during SW monsoon bad weather
conditions. Eastern side of the island is very sheltered by the island itself during SW monsoon.
However, eastern side of the island faces severs wave conditions during NE monsoon bad
weather conditions.

4.27

Tides

Like most of the places semidiurnal tides are experienced in the atoll, that is two high tides and
two low tides a day. The tide varies from place to place, depending on the location and on the
shape and depth of the basin, channels and reefs and also time of the year.

(cm)

Tidal Change
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0
-0.1
-0.2
-0.3
-0.4
-0.5
-0.6
-0.7

Reference to mean sea level

Mean Sea Level

Tide levels
Highest
Astronomical
Tide
0.64

Mean Higher
High Water

Mean Lower
High Water

Mean Sea
Level

Mean Higher
Low Water

Mean Lower
Low Water

0.34

0.14

0.00

-0.16

-0.36

Figure 34 Tidal change
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Lowest
Astronomical
Tide
-0.56

The above chart shows the astronomical tidal variation recorded in the country with respect to
the mean sea level. Astronomical tides are related to the motion of the earth-moon-sun
system, and have a range of periodicities. The highest astronomical tide was recorded as 0.64
cm above the mean sea level and the lowest astronomical tide was recorded as 0.56 below the
mean sea level. Tidal variation of 1.2m from lowest to the highest tide levels were recorded in
the country.
Tidal variation of approximately 1.5m was recorded in Noonu Atoll. The variation in tidal
changes has a profound effect size of the beach area in the islands. In some of the islands
surveyed in N. Atoll, more than half of the beach is flooded during the highest tides. In
Bomasdhoo for instant, approximately over 4% of the area of the beach is flooded during high
tides as given by the surveyed high and low tide lines.

4.28 Socio-economic and population
According to the registered population as of 31st December 2018 of Maldives, the total number
is 374,775 out of which 191,830 are Males and 182,945 are Females. South Miladhunmadulu
atoll is one of the northern most atoll of the country furthest from economic centers of the
country.
Bomasdhoo is in Noonu Atoll. The atoll capital is Manadhoo about 24km and 199km away from
Bomasdhoo and Capital City Male’ respectively. Manadhoo has a registered population of
about 1963 and very limited economic activities. Other main populations within the atoll are
Kedhikolhudhoo, Landhoo, Maafaru, Miladhoo, Holhudhoo, and Velidhoo with populations of
1894, 1079, 1212, 1499, 2100 and 2668 respectively. The nearest airports are Noonu Maafaru
Airport and Shaviyani Funadhoo Airport which are about 21km away.
The main economic activity in the atoll is Tourism. Noonu Atoll is home to six luxury resorts:
NOKU Maldives (Kudafunafaru), Soneva Jani (Medhufaru), Cheval Blanc (Randheli), The Sun
Siyam (Irufushi), Robinson Club Noonu (Orivaru) and Velaa Private Island (Fushivelavaru). The
atoll is becoming another tourism hub as the newly developed international airport (Noonu
Maafaru) has started the operation on 1st of December 2019. Tourism is being introduced to
the atoll recently and direct benefits of tourism to the locals are becoming significant within the
atoll as some of them are hired from these resorts as staffs.
Given the limited economic activities in the atoll the job opportunities and means of income
generation in the atoll is very limited. The socio-economic assessment showed that there is an
urgent need for income generation opportunities.
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In this respect the proposed project will have significant positive impact to the atoll community
especially within the locality of the project, through development of agriculture and
opportunities for direct jobs and income generation opportunities.

4.29 Atoll population
The total registered population of Noonu atoll as of 31st December 2018 is 16,789, which is
about 4.48% of the country population. Male and female of the population is almost equal with
little higher number of males than females. The atoll also has relatively fewer inhabited islands
of 13. The population census shows that the population of the atoll has decreased 37.13% from
Census 2014 to 31st December 2018 as shown in
Table 8.
Census 2014

31-12-2018
Registered Population as of
31st Dec 2018

(Enumerated) ( Sept 30)

Locality

Republic
South Miladhunmadulu
(Noonu Atoll)
Hen'badhoo
Ken'dhikulhudhoo
Maalhendhoo
Kudafari
Landhoo
Maafaru
Lhohi
Miladhoo
Magoodhoo
Manadhoo
Holhudhoo
Fodhdhoo
Velidhoo

Both Sexes

Male

Female

344,023

174,666

169,357

10,556

4,825

478
1,288
633
415
652
697
576
799
255
1,311
1,515
215
1,722

182
564
305
195
284
319
278
338
125
629
658
100
848

Annual
growth

Both Sexes

Male

Female

1.65

374,775

191,830

182,945

5,731

0.62

16,789

8,471

8,318

296
724
328
220
368
378
298
461
130
682
857
115
874

2.21
0.79
1.42
1.26
1.34
-0.22
0.50
0.22
2.34
1.03
-0.09
0.85
0.04

763
1,894
919
857
1,079
1,212
928
1,499
425
1,963
2,100
482
2,668

381
953
463
457
528
583
479
747
223
1,021
1,021
244
1,371

382
941
456
400
551
629
449
752
202
942
1,079
238
1,297

Table 8 Total Maldivian Population by islands, cencus 2014 and registered population 2018
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4.30 Population distribution

Figure 35 Populations of island in Noonu Atoll

The population of the atoll is concentrated in south western and eastern areas of the atoll
which is about 12 to 30km away from the proposed project location, the north eastern side of
the administrative atoll. The proposed project area covers the eastern side of Miladhunmadulu
Dhekunuburi (Noonu Atoll) and has a population of 5,512 in five island combined (Hen'badhoo,
Ken'dhikulhudhoo, Maalhendhoo, Kudafariand and Landhoo). However, the atoll is relatively
small thus transportation between other population within the atoll is relatively easier,
therefore the project is expected to have a significantly positive impact to all the inhabited
islands in the atoll.
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Figure 36 Proportion distribution of Unemployed population (15 years and above) by sex and locality, 2014

Figure 36 shows the gender distribution of unemployed population by Atolls. The data shows

that Noonu atoll have just above 4.00% in year 2014 as it is a reduction from year 2006. The
resident labour force enumerated during Census 2014 is 213,792 and of which 153,762 are
resident Maldivians. Although 60,030 are resident foreign nationals and is 28% of the total
labour force. 8,005 have been enumerated during Census 2014 of the country. Unemployment
is more in islands with larger populations. Interviews with locals of the proposed project area
suggested that the unemployment in the atoll will be minimized with the start of the project.
Below figure shows the unemployment rate from 1999 to 2020, and it is shown that in year
2020 it have been raised to 6.43% from 1.7% recorded on year 1999.
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Figure 37 Unemployment rate from 1999 to 2020

4.31 Environmental issues
The significance of small population is the impacts on the environment as a result of increased
resource exploitation such as agriculture and fisheries, development activities in the atoll such
as land reclamation, harbour development and various other impacts from population
pressures such as solid waste and sewage disposal.
The environmental issues are related to population pressures and environmental
mismanagement in terms of economic development in the atoll that are found to be increasing.
Some of the issues are coastal erosion, waste management and transportation. Developments
such as harbours have been developed with proper designs which have led less pollution in the
harbours and minimising coastal erosion.

4.32 Hazard vulnerability of Bomasdhoo region
Hazard vulnerability of Bomasdhoo is assessed based on the literature available and field data collection.
The report prepared by the UNDP on disaster risk assessment of Maldives states that the Bomasdhoo
region falls in to high risk category in terms of tsunami risk (see Figure 38). The Bomasdhoo falls in to
category 5, which is the highest scale given in the risk assessment. Although this may be the case the
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impact on Bomasdhoo during the 2004 tsunami event is not confirmed due to lack of data. Public
consultations with the close by islands does not conclued anything significant regarding Bomasdhoo if it
was over-washed during the 2004 tsunami.

Figure 38: Tsunami hazard zones, category 5 is the highest risk zone while 1 is the lowest (UNDP 2006)

Hazardous weather systems, other than general monsoons that affect Maldives are Tropical Storms
(tropical cyclone) and Severe Local Storms. Tropical cyclones are extreme weather events with positive
and negative consequences. At times, these are very destructive due to associated strong winds (often
exceeding 150 kmph), heavy rainfall (often exceeding 30 to 40 cm in 24 hours) and storm tides (often
exceeding 4 to 5 meters) (UNDP 2006). Strong winds can damage structures, houses, communication
systems, roads, bridges and vegetation. Heavy rainfall can cause serious flooding.
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Storm surge is a sudden rise of sea level elevation along the coast caused by cyclonic winds. The
combined effect of surge and tide is knows as storm tide. Storm tides can cause catastrophe in low lying
areas, flat coast and island territories such as Maldives. Islands of Maldives are also affected by severe
local storms (thunder storms/thunder squalls). Hazards associated with thunderstorms are strong winds
(often exceeding 100kmph), heavy rainfall, and lightning. They give birth to tornadoes in some preferred
regions (other than equatorial regions). In general thunderstorms are more frequent in equatorial region
compared to other areas. Land areas get more thunder storms compared to open ocean areas.
However, thunderstorms close to the equator are less violent compared to those of other parts of
tropics and extra-tropics. Maldives being close to the equator thunderstorms are quite frequent here
but are less violent. Strong winds generated by severe local storms consequently generate larger wind
driven waves, which are hazardous to the islands of the Maldives (UNDP 2006).

Figure 39: Track of cyclones affecting Maldives during 1877-2004 (Source: UNDP 2006)

The Bomasdhoo region in general has high risk of cyclones or storms (see Figure 39). The major zones
affecting are the mid and northern parts of the Maldives. Bomasdhoo region (South Miladhunmadulu
atoll) falls in to zone four of the cyclone wind hazard zones (one being the lowest risk and five being the
highest).
Bathymetry around Maldives shows that the ocean slope close to east coast is steep compared to the
same on the west coast. This led us to conclude that eastern islands of Maldives are vulnerable to higher
surge hazard compared to western islands. Bomasdhoo region is in to zone 5 (high risk zone) in the
cyclone hazard zoning categories.
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Figure 40: Surge hazard zones (UNDP 2006)

Based on land survey finding, Bomasdhoo has probability of high impact tsunami, and also weather
related affects (storm surge and cyclones) are also being high (see Figure 40). Therefore proper
procedures should be in place (disaster management program).

124

N. BOMASDOO AGRICULTURE AND AQUACULTURE DEVELOPMENT PROJECT EIA STUDY

Figure 41: Earthquake Epicentres around Maldives (data from UNDP, 2006)

UNDP (2006) identified that hazard risk from earthquake is low for the Maldives and considered as a
disaster risk for only islands located in the south of the country (see Figure 41). Maldives faces tsunami
threat mostly from the east, and lower threat from the north and south. Islands along the eastern rim of
the atolls are more vulnerable to tsunami hazard than those along the northern and southern rims.
Islands along the western fringe experience a relatively low tsunami hazard. Historically, Maldives has
been affected by three earthquakes which had their sources in the Indian Ocean. Of the 85 tsunamis
generated since 1816, 67 originated from the Sumatra Subduction zone in the east and 13 from the
Makran Coast Zone in the north and Carlsburg Transform Fault Zone in the south. The probable
maximum tsunami wave height is estimated at 4.5 meters.
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5.0 Methodology
5.1

Physical Surveys
5.1.1 Topographic and beach dynamic survey

Topographic and beach surveys were conducted by adapting qualitative visual methods and
quantitative methods using DGPS surveying along with the shore line and vegetation line all
around the island. A total of 13 beach profiles were taken around the island for assessing the
beach slope profiles and amount of beach materials in different areas of the beach. Two
benchmarks are installed at Bomasdhoo for the surveying carried out for this study and for
future use.

Benchmark 1 (BM1)
(316926.963 mE 660448.634 mN, +1.400 MSL)
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Benchmark 2 (BM2)
(316849.586 mE 660302.383 mN, +1.421 MSL)
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Base station fixed at Benchmark 1 for RTK surveying
Plate 55 Benchmark establishments of Noonu Bomasdhoo

5.1.2 Bathymetry survey
Bathymetry surveys were conducted by using GPS interfaced eco-sounder and position
corrections made using RTK. Data where presented using a computer software known as Surfer.
Computer aided design software is also used in presentation of the bathymetry data collected.
A bathymetry map is given in Figure 33.
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Plate 56 carrying out of bathymetry survey

5.2

Terrestrial Surveys
5.2.1 Vegetation survey

Coastal vegetation were surveyed using line intercept transect method. A total of 4 transects of
each 150m long were conducted on northern, southern, eastern and western coastal
vegetation and a total of 4 transects of 150m each were also conducted in northern, southern,
eastern and western inside of the island (see Figure 15). Qualitative visual observations of the
coastal vegetation were also conducted. A total of 2 transects were taken near both mangrove.
Inside vegetation surveys were mainly conducted using qualitative methods to assess the
overall status of the vegetation in terms of species and maturity of trees.
Data for assessment of environmental impact that may arise due to the proposed project were
collected using methods most appropriate for specific environmental, social and economic
conditions of the island and atoll environment. Quantitative, semi-quantitative and qualitative
data were collected for this EIA study.
Assessment of the existing environment was conducted using standard methods that are
internationally accepted and locally practiced.
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5.2.2 Soil surveys
Semi-quantitative assessment of soil of the island was conducted by taking soil profiles at 2
locations of the islands. Humus contents and depth of dark soil was assessed using visual
assessment and taking measurement from the soil profiles. (See Figure 29 and Figure 28)

5.2.3 Groundwater and seawater surveys
Groundwater and seawater surveys were conducted by taking samples from various locations
of the island. The samples were taken to the Water Quality Assurance Laboratory, Male’ Water
and Sewerage Company Pvt Ltd and quantitatively analysed using laboratory equipment.
Proper measures need to be followed in taking the samples to achieve accurate results from
the samples taken. In this project the sampling measures taken were according to the guideline
attached on Appendix 4.

5.3

Marine surveys
5.3.1 Reef Aesthetic Survey – using Mata Tow Technique

This is a subjective attribute based on the observer's judgment and experience of the relative
merits of a reef. This value judgment should incorporate coral cover, diversity of life forms, fish
life, reef structure and general appeal. Observers should take care not to allow the present
weather conditions to bias their judgment when assigning this category as poor visibility will
impair this judgment. The following categories can be used to determine reef aesthetic.
1.
2.
3.
4.
5.
6.

Very poor
Poor
Average
Good
Very good
Excellent

Dominant benthic form

When determining percentage cover of hard coral during a manta tow survey the observer
should note if a particular benthic form dominates an area. The dominant benthic form
categories used to describe a reef are:
1. Hard coral - Scleractinia coral species
2. Soft coral - Alcyonaria species
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3.
4.
5.
6.

Macro algae - Large, non-filamentous algae with a well-developed stems
Coralline/turf algae - All forms of encrusting algae and filamentous turf algae
Sand/Rubble - All unconsolidated substrate such as sand and broken fragments of coral and rock
Sponge - Porifera species

Dominant hard coral genus

If hard coral is the dominant benthic form in a zone, then it is broadly categorised as Acropora
or non-Acropora. If hard coral is not dominant, or there appears to be equal dominance of
Acropora and non-Acropora, then it is classified as 'no one coral genus dominant'.
A. Acropora genus
C. non-Acropora genus
N. No one coral genus dominant
Dominant hard coral form
There are eight coral life forms, which commonly dominate a reef slope. If there is no one dominant
coral form, or if hard coral is not dominant, then it is recorded as 'no dominant form.
Live hard coral cover
Coral cover is determined from the median cover category estimate recorded by manta tow over the
given reef zone.
Structural complexity
This is a subjective category designed to indicate the topography of the reef slope.
1. Uniform - a consistent, featureless area of reef, such as reef pavement, vertical drop-offs, flat,
sandy, back reef areas or an area of staghorn coral.
2. Mixed - a variable reef slope that may be a solid edge interspersed with occasional grooves.
3. Complex - a very diverse slope that may consist of "spur and grooves," caves, holes, overhangs
or bommies.
Fish abundance
This attribute is an estimate of the total fish abundance over the zone. The categories are subjective and
rely on the observer's perception and experience.
1.Low
2.Moderate
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3.High
4. Very high
Coral bleaching
Coral bleaching looks similar to scars caused by COTS, as the corals appear brilliant white. A close
inspection of bleached coral will reveal that the polyps are still visible, although colourless. Bleaching
should be recorded only if it is unambiguous. It is recorded as a percent cover category.

5.3.2 Manta Tow Survey
The manta tow technique is used to assess broad changes in the benthic communities of coral reefs
where the unit of interest is often an entire reef, or large portion thereof. It enables visual assessment of
large areas of reef within a short time and is highly recommended for determining the effects of largescale disturbances such as those caused by coral bleaching, outbreaks of Acanthaster (crown-of-thorn
starfish) and storm damage. The technique is useful for selecting sites that are representative of the
large areas of the reef.
The technique involves towing of an observer, using a rope and a manta board, behind a small boat
powered by an outboard motor. Tows are carried out at a constant speed around the perimeter of a
reef and are broken into units of 2 minute duration. During each 2 minute tow, observations are made
on several variables (e.g. percent cover of live coral, dead coral and soft coral). These are recorded onto
data sheets as categories of integer values. Additional information can be collected, depending on the
survey objectives, e.g. percent cover of sand and rubble, and the number of Tridacnid clams, Diadema or
Acanthaster. However, Fernandes (1989), caution against recording data on too many variables, and the
technique is not recommended for fish counts.
The method described in this manual is not useful in assessing the distribution and abundance of corals,
but is also widely used for the study of Acanthaster. Details of Acanthaster assessment have been
included because of the extensive destruction to many reefs in Indo-Pacific which have been caused by
these starfish. The technique may also be used to assess other organisms of particular interest to a
survey region. However, it should be noted that estimates of accuracy and precision of the technique
have only been in relation to coral cover and Acanthaster
Background
In general, the manta tow technique has been used to investigate issues at broad level to assess the
effects of Acanthaster on coral reefs in Micronesia, similar surveys have been conducted on the reefs
within the Red Sea and the Great Barrier Reef The technique has also been used for more general, broad
scale surveys of coral reef systems. While manta tow techniques have been used extensively since the
early 1970’s, the details of the method have varied between the different studies. Work by Moran et al.
(1988, 1989) to assess the broad scale distribution and abundance of Acanthaster and their effect on the
Great Barrier Reef has greatly refined the technique.
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More recently, studies have focused on the precision of manta tow techniques for estimating coral
cover and Acanthaster abundance. These studies have shown the technique to be particularly useful
from assessing broad changes in the distribution and abundance coral cover (especially live coral) and
Acnathater. For example, a typical manta tow survey (of approximately 50-60 tows) is capable of
detecting a 20% change in the abundance of an outbreaking population of Acanthaster. The studies also
show that, despite underestimating the number of Acanthaster, manta tow counts can be calibrated to
predict estimates obtained from SCUBA swim. Hence, the combined information from a relatively large
number of tows can give more accurate estimates of abundance when the spatial distribution of the
target organism is highly variable (e.g. Acanthater), and the unit of interest is whole reef.
Advantages








Large are of a reef can be surveyed in a relatively short time. This reduces the possibility
of overlooking population changes or disturbances which can be variable in space and
time (bleaching, storm damage, Acanthaster).
It is relatively simple to perform after some training.
It does not use expensive or specialized equipment which would require the observer to
have special qualifications. (e.g. SCUBA apparatus).
It can be performed in remote locations with minimal support.
The observer can cover great distances without fatigue.

Disadvantages







The survey may be conducted over inappropriate sections of the reef (e.g. large areas of
sand or deep water) because the tow path is controlled by the driver who views the reef
from above the water.
If animals are not obvious they may be overlooked.
The observer may have too much information to remember, particularly if many
variables are being recorded.
The method is not suitable for areas with poor visibility (less than 6m).

Logistics - Personnel




Manta tow surveys are conducted by teams of one or more pairs of trained personnel.
The duties of the teams are divided between the boat driver and the observer.
Each series of manta tows is coordinated by a leader who is responsible for the safety of
personnel and for ensuring that the technique is conducted in a standardized way, and
for determining when conditions are appropriate for surveying.

Equipment



A small boat with an outboard motor is used for towing observers. The boat should be
fitted with towing bridle.
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A 17m tow rope connects the manta board to the boat. The rope should be braided and
approximately 10mm in diameter (polyethene ski-rope is recommended). Two buoys
are placed on the rope, one at 6m from the manta board, and the other at 12m. These
buoys allow the observer to estimate visibility in a standard manner.
The dimensions of the manta board are 600 x 400 x 20 mm (length x breadth x
thickness). It is recommended that the board be made from marine ply and painted
white. Two indented handle grips are positioned towards each corner of the front of the
board. A single hand hold is located centrally at the back of the board.
A data sheet (A4 underwater paper is recommended) is held in position within a recess
on the centre of the board. The data sheets should be preprinted to assist the observer
record a set of biological variables and other significant observations.
Diagrammatic representations of coral cover categories are attached to the board for
observer reference. Any other list which may assist the observer may also be attached
e.g. if survey will include Acanthaster, then categories used to record feeding scars and
Acanthaster size should be provided.
A pencil is attached with light twine to the board.
The observer wear snorkeling equipment (mask, snorkel and fins) and preferably a full
length dive suite or nylon (‘stinger’) suite.
The driver should be protected from the sun and should have the following equipment
in the boat:
Waterproof watch for timing the duration of tows.
An image of the reef sealed in plastic and attached with rubber bands to a plastic board.
An aerial photograph of the reef is recommended however, a map or copy can be
substituted if this is not available.
A waterproof pen for marking the position of the tows.

Site Selection









Whole (unbroken) reef perimeter are surveyed where possible. Shoals and ill-defined
areas of reef, separated by deeper water, are not usually surveyed.
Tows are begun from an easily identifiable point on the reef. This is particularly
important when resurveys are intended. A GPS if available, can be very useful for
relocating sites.
For long sections of coastline with fringing reefs, allocate a section of the length as a
reef.
If there are two teams conducting the survey, the teams should start from the same
point and then proceed in the opposite directions. Tows are continued until the boats
meet again. In situation where the reef is not circular, teams should start in the opposite
ends of the reef and proceed towards one another, repeating the tows until the boats
meet. Hence, each reef will consist of consecutive tows which will vary in number
according to the size of the reef to be surveyed.
If it is possible to complete a survey in a single set of consecutive tows, marker buoys
are left to denote where the next set of tows will begin.
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General procedure

















The survey of the reef is broken into manta tows of 2 minute duration. At the end of
each 2 minute tow, the boat is stopped to allow the observer to record the data on the
printed sheet attached to the manta board. At this time, the driver marks the tow
number and position of the boat on the aerial photograph. When the observer is ready
to continue, he signals the driver to start another 2 minute tow. This procedure is
repeated until the entire perimeter or length, of the reef has been surveyed.
The observer is towed parallel to the reef crest so that the maximum amount of the reef
can be seen, i.e. tow path should be close to the reef crest. The tow speed should be
constant. During calm weather the speed should be between 3 to 5 km per hour (1 to
1.5 knots, the equivalent to a slow walk). Factors such as currents and sea conditions
may vary the tow speed.
Since the boat driver may not be able to position the boat on an ideal tow path, the
observer may have to vary the search relative to their position on the reef slope. The
width of search is variable, but a scan of a 10 to 12 m strip of the reef is recommended.
The search path and width will also vary according to the visibility, reef gradient,
distance from the substratum, and the distribution and density of the organisms being
counted.
The direction of the reef is determined by factors such as wind, currents and angle of
sun. When weather conditions allow, it is advised to standardize the direction in which
tows are conducted (e.g. clockwise on circular reef; north to south, or east to west,
along a length of fringing reef) so that comparison of resurveyed reefs require less
correction.
Observations should be discontinued where visibility is less than 6m. This distance is
determined using the buoys located along the tow rope. If the back of the boat can be
seen, the visibility is judged to greater than 18m.
Standard hand signals should be used between the observer and the boat driver to
allow effective communication. For instance, observer should signal the driver to move
closer to the reef when being towed over deep water.
The maximum number of consecutive tows conducted by an observer is 15. Once a
series of 15 tows have been completed, the observer and the driver (or a fresh
observer) exchange roles. During this change over a briefing should occur. This includes
discussions about general conditions, state of the reef and anything else of note seen by
the observer during the tows.
Observations are generally made from the surface. Manta towing below the surface
may be necessary when the substratum is not clearly visible or closer inspection is
required. Prolong diving should be avoided.

5.3.3 Coral Reef Fish Visual Census
Coral reef fish populations are assessed by visual census of the fishes along 50m transects. The transects
are censused during day light hours using SCUBA and should be done in conjunction with Line Intercept
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Transect (LIT) method. The method used for the assessment and monitoring of fish is a combination of 2
techniques. The first detects differences in assemblages of reef fishes at different sites using abundance
categories. It provides baseline data for zoning, management and monitoring of coral reefs. The second
technique counts individual fish and estimates their total lengths in order to determine the standing
stock and population size and structure of specific species (those that are favoured by fishermen). The
method is one of the most common quantitative and qualitative sampling methods used in coral reef
surveys.
Background
Fish communities are a major resource of coral reefs. They play an important role in coral reef
ecosystem (e.g. the role of grazers controlling algal growth), and are commercially important for both
fisheries, and more recently, tourism.
Visual census techniques have been used in coral reefs around the world to assess and monitor reef fish
abundance and diversity. Combination of fish visual census and Line Intercept Transect are also used to
examine the influence of substrate structure on reef fish community structure.
Advantages







Visual census of fishes is one of the most quantitative and qualitative sampling methods
used in coral reef surveys.
It is rapid, non-destructive and inexpensive.
It utilizes a minimum of manpower and specialized equipment.
It can be used to survey the same area through time.
It has the potential to produce large databases rapidly for management and stock
assessment purposes.

Disadvantages








The observers must be very well-trained and experienced.
There may be repulsion and / or attraction of fishes to the divers.
Observer’s error and bias occur in estimating numbers and sizes.
There is low statistical power to detect change in rare species.
The use of abundance categories reduces the power to detect small changes.
The techniques are restricted to shallow depth due to decompression constraints.

Logistics -Personnel




The fish survey team consists of 2 or 3 divers. The observer (fish counter) must be able
to identify the fish species of the area.
One diver is designated as the observer to reduce the bias.
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In areas of high fish abundance, the technique could be divided between the 2 divers:
undertaking the census using abundance categories; while the other counts and
estimates the lengths of specific ‘target’ species.

Equipment








Small boat with outboard engine and safety equipment.
SCUBA equipment.
Pencil and slates, with prepared data sheets (pre-printed A4 underwater paper is
recommended). Prepare data sheets after a list of fish species from the area has been
compiled.
Fiberglass measuring tape – 50m long.
Fish models or ‘fiddle sticks’ to practice estimating total lengths of fishes while diving.

Site selection













Select the sites after a general survey of the reef slope so that the sites are
representative of the reef. All sites should be similar with respect to physical
characteristics, slope and coral cover.
Where possible, the site for visual censuses of fishes should include those selected for
collection of benthic lifeform data using LIT. This will provide the fish team with detailed
description of the reef being censused.
Select at least two sites (replicates) on the windward slope to estimate between the site
variability within the one habitat. Each site within the habited (windward slope) must be
similar to the other windward sites.
If distinct windward and leeward habitat exist, select at least 1, preferably 2, sites in
each zone. In regions where reversing monsoon winds prevail, selects sites from areas
of the reef exposed to the different monsoons.
The sites within habitats should be separated from each other by a reasonable distance
(100 to 200m).
Avoid variable habitats such as spur formation, which are likely to include sand and
fissures.
Record the exact positions of all replicates. If available, a GPS can be very useful for
relocating the sites.

General procedure - Selection of species





Reconnaissance dives at each must be done to list dominant species for inclusion on
prepared data sheets before the actual census begins. This minimizes the time needed
to write species names on the sheets, thereby improving observer’s ability to record
fishes continually.
Select species to be censused using the following criteria:
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The species should be visually and numerically dominant, without cryptic behaviour.
They should be easily identified underwater.
They must be associated with reef-slope habitats.
A core group of species appropriate for coral reef assessment should be made to:
Quantitatively estimate density and size structure of species that are favoured
(targeted) by fishermen (e.g. Serranids, Ludjanids, Lethrinids, Haemulids, siganids).
Quantitatively estimate the abundance of ‘indicator’ species (e.g. Chaetodontids).
Semi-quantitatively estimate the relative abundance of other species belonging to major
trophic categories (planktivores, algal grazers, fish and coral feeders) such as
Pomacanthids, Acanthurids, Caesionids, Scarids, Siganids, Labrids, Mullids and other
species that are ‘visually obvious’.
With experience, observers may be able to count each fish encountered along the
transect. Where this is possible, actual counts should be done since they give greater
power to data analysis.
Sample data sheets of species should be prepared for both abundance estimates, and
for density and size estimates. These data sheets should be attached to the slate.

Laying of the transect










At each site on the reef, lay at least 3 transect lines of 50m lengths at each of the two
lengths (3-5m and 8-10m)
The transect line should include the benthic lifeform transects (LIT) whenever both fish
and benthic lifeforms are surveyed at the same reef.
The fish transect and LIT are different lengths but may use the same transect line (tape)
– 50m is the lengths for individual fish census, while for the LIT, a shorter transect length
(20m) is used. Count the fish first using the same transect.
The fish transect lines are straight and follow a depth contour.
The replicate transect lines (at least 3) at each depth are located haphazardly and
should not overlap. Each transect must be separated by 10 to 20m .
The basic unit of data collection for fish visual census is 50m x 5m. Thus, 3 replicate
provide a total census area of 750m2 at each depth.
For greater safety work from the deeper transects to the shallow.

Census technique







Wait for 5 to 15 minutes after laying the transect before counting, to allow the fishes to
resume normal behaviour.
Each transect is censused as a complete 50x5m belt. Transects should not be broken
into smaller units as this will underestimate the abundance of more mobile species.
The observer swims slowly along the transect (using the SCUBA), recording the fishes
encountered within 2.5m either side of the transect, and 5m above, the transect Always
verify the diver’s ability to estimate 5m before beginning the census.
If visibility is poor, it may be reduce the width of the transect belt to 2.5m wide, 2.5m
above, the transect. This should be clearly noted on the data sheet.

137

N. BOMASDOO AGRICULTURE AND AQUACULTURE DEVELOPMENT PROJECT EIA STUDY





Count the actual number of ‘target’ species seen within the transect strip and estimate
the size (in cm) of each of these fish.
Count actual number of ‘indicator’ species.
Estimate the abundances of ‘visually obvious’ species on a cumulative log 4, abundance
scale from 1 to 8 (Russ 1985).

Logarithmic abundance categories used in estimates of abundance of numerically dominant fish species
(Russ 1985).
Table 9 Log 4 abundance category for fish count

Log 4 Abundance Category
1
2
3
4
5
6
7
8







Number of Fishes
1
2-4
5-16
17-64
65-256
257-1024
1025-4096
4097-16384

Rare (R)
Rare (R)

Experienced observers can count actual numbers of ‘visually obvious’ species to provide
superior data to the abundance categories. For species where fish are particularly
numerous, however, abundance categories are the best estimate.
Do not compromise getting a good overview of the community by trying to count all
individual of some taxta, while not getting reliable estimates of abundance for others.
One diver makes the census dive within the transect area while the other serves as a
dive buddy swimming behind the observer and making general observations of the reef
environment and the fish assemblages.
In areas of high fish diversity and abundance, it is recommended that the tasks be
separated. This can be done either by counting in 2 passes (different species each pass);
or by having one diver concentrate on the ‘target’ species, while the second counts
other species.
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6.0 Public Consultation
6.1

INTRODUCTION

It is a very important aspect to identify the main public concerns with regard to any development
project proposal and giving them the opportunity in various stages to express their views and
concerns and also to involve them as much as possible since they are the communities which will
be affected due to the development of the project.
Since it is believed that the communities will be greatly affected by the proposed agrimariculture development on Bomasdhoo Island, it is important to identify how they will be
affected, to what extent they will be affected, how the community perceives the project
development within their community, what are their main concerns, beliefs, and expectations
towards the development and how these concerns are taken on-board throughout the
development process.

6.2

WHO ARE THE PUBLIC?

The public in this context of EIA are those community groups who are most likely to be affected
by the proposed development, those who wish to have an input into the process, or those who
simply would like to be kept informed of the development.

6.3

KEY STAKEHOLDERS

Before public and community views can be taken on-board, it is important to identify what are
the key stakeholders that play a major part within the community. Once the stakeholders are
identified, it will be easy to identify what stakeholder groups will be mostly affected positively
and negatively. The process of community consultation can only be initiated once the key
stakeholders are identified from the project development area. In this regard, the key
stakeholders that have been identified from Noonu Atoll that have a direct relationship with the
project mainly include the Noonu Atoll Council, Fishermen, Farmers, Transport Vessel owners,
Youth groups, School, Construction groups, Small business groups and NGOs.
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6.4

PROJECT- STAKEHOLDER RELATIONSHIP

The following stakeholder relationships have been identified with the proposed agri-mariculture
development within project development area in Noonu Atoll.
1. Atoll Council – The atoll council role has been identified to have a direct link with the project
and they play an important role in the overall development process of an island within the atoll
and are represented by various community groups such as fishermen, farmers, vessel owners,
youth groups, construction groups, women’s groups, businesses, elders, etc. As this project will
be developed on a leased island for agricultural purpose, atoll council role is more involved than
a specific island council.
2. Fishermen – the fishermen from Noonu atoll and atolls from south of Maldives and have a
significant link with the project since they play a key role in the whole atoll community as well
as local economy within the island. Bomasdhoo agri-mariculture development involves grouper
farming and due to this mariculture development, fishermen have the opportunity to diversify
their business prospectus and have an opportunity in diversifying their business to this industry.
3. Farmers – the farmers may have a long-term interest in achieving the new technological
support from Bomasdhoo project. As the project will also have a component of making fertilizers
for own use and distribution to the nearby atoll communities who have interest in agricultural
farming. Bomasdhoo project involves innovative environment friendly technologies in agrimariculture farming and this same will be thought to people who have interest in this field.
4. Transport Vessel owners – the vessel owners mainly mechanized supply dhonis owners may
have interest in transporting and supplying goods and materials in both construction and
operational stages.
5. Youth Groups – youth groups particularly school leavers have been identified to be always
looking for employment and the development of the agri-mariculture on Bomasdhoo Island will
open new employment opportunities for them.
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6. Construction Groups – these groups involving carpenters, plumbers, welders, etc may be
looking for temporary employment during the construction period of the resort on Bomasdhoo
Island.
7. Small Business Groups – small business groups such as traders and entrepreneurs are also an
important community group that play a major role in the economy of islands where their goods
particularly food, clothing, utensils, and various other items are being traded within the island
and atoll. Their main interest has also been identified to be selling their goods and improving
their services to the Bomasdhoo island project and as a result of improvement of the social
condition of the islands in the atoll.
8. NGOs – there are some NGOs working towards the general improvement of social condition
of the islands. Some of them are closely linked with improving the environmental condition of
the islands, while others are social clubs actively engaged in organizing social events and
functions to raise funds for their activities. Thus, the NGOs have also been identified to have an
opportunity to raise funds to undertake various social and environmental activities with the
development of the agri-mariculture project.

6.5

METHODOLOGY USED TO ASSESS PUBLIC VIEWS

Bomasdhoo is not the first agricultural development project in the atoll, the community and stake
holders have fairly a good view for the development in the atoll. Even though no formal public
consultations have been undertaken to assess the community and stakeholder views with regard
to the project, interviews and informal discussions have been held to identify their concerns
particularly in Kendhikulhuhulhdhoo.
In general, informal discussions particularly with individual fishermen, farmers, youth and
various other groups have been identified to be more effective than formal sessions of
consultation where many groups will have difficulty in expressing their views and raising their
concerns due to the presence of various other interest groups. Thus, in order to get genuine views
from various interest groups, a number of discussions have been held.
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6.6

MAIN PUBLIC VIEWS EXPRESSED

Following is a list of the main public views expressed at various informal meetings, some of
which have already been discussed under the Environmental Impacts Section.
1. The proposed project is believed to have a number of benefits including contribution towards
the improvement of the socio-economic condition of the Atoll.
2. Opportunity for greater employment within the Atoll during construction and operation of the
agri-mariculture project.
3. A major market for locally grown agricultural products as well as a potential market for
fisheries.
4. Potential implication on the fisheries of the Atoll due to the establishment and operation of
more tourist resorts within the Atoll.
5. A waste disposal procedures to be established.
6. A number of people are dissatisfied that the previous similar development established within
the atoll promised a number of things is relation with the social responsibility in improvement of
socio-economic, but until today no promises have been fulfilled and taken to consideration.

6.7

INCORPORATING PUBLIC VIEWS

The Developer fully recognizes the views expressed and concerns raised by various interest
groups and ensures that these are taken into consideration during construction and operation of
the agri-mariculture project. In order to ensure that the community expectations are met, various
measures will be undertaken. These include;
1. Establish a good relationship with the communities of the Atoll.
2. Greater community involvement at all stages of the development of the agri-mariculture at
Bomasdhoo Island, such as involvement of local personnel as much as possible at various
construction and operational activities.
3. Purchase as much of locally available during the construction and operational phase.
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4. Providing other local island farmers fertilizers with a minimum cost and to develop the
knowhow and new innovative technologies in their farming methodologies.
5. Employment of local personnel from the Atoll for various jobs at the new agri-mariculture
development of Bomasdhoo Island both in construction and operational phases.
6. Assist the communities to improve general socio-economic condition of the Atoll.
7. Assist in easing the tension of those who are not satisfied with developing an agri-mariculture
project at Bomasdhoo.
The public consultation revealed that the expectation of the public from the project is jobs and
job opportunities from the project both in the construction and operation stage of the project.
In the consultation the general public including fishermen and farmers, did not raise any
conflicting issues in terms of economic, social or environmental.
In near future tourism will be developed in the area as some of the resorts in the locality are
under construction whereas now also there are a handful of resorts in operation. The
consultation with the tourism operators revealed that the proposed project in Bomasdhoo will
be a bonus for future tourism operators in the area as the project would provide locally grown
fresh vegetables, fruits and egg which area produced using environment friendly organic
method.
The public consultation concluded that the public is looking forward for the start of the project
construction and operation in order to maximize the benefits of the project to the atoll
community.
In reference to the TOR the below mentioned stakeholder meetings have been consulted and
the outcome of the consultations and attendances are attached in Appendix 5. These meetings
are held online due to the restrictions taken place during the COVID-19 Pandemic.
o Health Protection Agency
o Maldives food and drug authority
o Maldives Marine Research Institute
o Ministry of Environment
o Environmental Protection Agency (waste department)
o National Disaster Management Authority
143

N. BOMASDOO AGRICULTURE AND AQUACULTURE DEVELOPMENT PROJECT EIA STUDY

7.0 Environmental Impacts
7.1

Introduction

The Maldives has a very fragile environment: small volcanic islands, rising just a couple of
meters above sea level, surrounded by clear, lucid waters over white coral sandy bottom and
protected by corals reefs: the back born of the country.
The importance of healthy coral reefs for the country cannot be over emphasized. The islands
on which we live are constructed of coral. Reefs protect islands and habitation from destruction
by storm waves. Houses were built using coral. Tuna, the mainstay of the Maldivian diet
depends on reef ecosystems. Reef-oriented tourism is the largest source of income for the
Maldives. Therefore, protection of the natural resources should be a component of any
development project.
The growth in the agriculture, tourism and fisheries sectors and related industries and services
has posed threats to the quality of the environment and the natural resource stock of the
country. This situation has presented serious challenges in ensuring minimal damage to the
very environment on which the sustainable development of the Maldives depends.

7.2

Limitations and Impact Identifications

Methods used worldwide in environmental impact identification are summarized in the table below
with its associated advantages and dis-advantages. The assessment of the identified impacts requires
interpretation of the importance or significance of the impacts to provide a conclusion, which can
ultimately be used by decision-makers in determining the fate of the project application. This EIA uses
checklists as it is simple and easy to use.
Limitations of checklists are that it is not as effective in identifying higher order impacts. The interrelationships between the impacts are also difficult to identify using checklists. The limited time
available in the field to collect data is another limitation in impact identification.

7.3

Methodology used for Impact Identification

The environmental impacts of the proposed project have been investigated separately as
follows:
a. Existing natural and anthropogenic impacts. Extensive field surveys and assessment of
the existing environment of Bomasdhoo have been conducted to establish the historic
and current status.
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b. Negative and positive environmental impacts in construction and operation phase of the
proposed project work. Extensive field surveys and assessment identified potential
negative impacts that may result from the work activities of the proposed project.
c. Potential environmental impacts during the operation or post-construction phase of the
proposed project. A rigorous long-term monitoring programme will be implemented to
identify positive and negative operation and post-construction work of the proposed
project.
Impacts on environment of the island system from various activities of the proposed project
work and operation of the island as an agriculture island, have been identified through analysis
of the proposed project, discussions with the project proponent, extensive field surveys,
observations and assessment as well as based on field experience of similar other work in the
country. Quantitative, semi-quantitative and qualitative methods were used to collect data and
information on the island environment and the proposed project by field work and
consultations. These data and information were analysed to predict significance and extent of
impacts that may arise from the proposed project activities. Analogous project data have been
used wherever possible since the use of such data is applicable and less time consuming and
makes the impact prediction and analysis more accurate.
The problem in data collection imposed by the time constraint, unavailability of data, and gaps
in knowledge did not allow for the quantification of impacts on the environment from the
proposed work fully and very thoroughly. In addition lack of guidelines on, for instance set
standards and acceptable values of turbidity, siltation or sedimentation on the reef and the
lagoon during construction and operation, complicated identification of potential impacts due
to the project. So this assessment did not compare how much the proposed work could cause
siltation/sedimentation on the reef and siltation on lagoon bottom to depart from the standard
set values. Consequently it was not possible to use predictive analysis to fully determine the
nature, magnitude, extent, significance of the impacts critically. Therefore, it was opted for
describing these impacts as determined by expert judgment, in addition to the acquired data
and information from the field surveys.
This assessment identified and quantified the significance of possible negative impacts of the
proposed work on the environment. Impacts were identified and described according to their
type, extent, short-term or long term, reversible or irreversible and assessed in terms of their
significance according to the following categories:
1. Negligible – the impact is too small to be of any significance (category I);
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2. Minor negative – the impact is undesirable but acceptable (category II);
3. Moderate negative – the impact give rise to some concern but is likely to be tolerable in
short-term or will require judgment as to its acceptability category III);
4. Major negative – the impact is large scale, give rise to great concern, it should be
considered unacceptable and requires a significant change to the proposal (category IV).

7.4

Existing Natural and Anthropogenic Impacts

The field surveys and assessment revealed that environment of the island system have been
impacted both by natural and anthropogenic causes to varying degrees. Impact due to the
tsunami in 26 December 2004 was identified not significant in general. Field surveys of the reef,
beach, coastal and inland vegetation and groundwater showed that there was no significant
impact due to the tsunami. Natural impact identified were significant beach erosion especially
in north-western side of the island beach. Major anthropogenic negative impacts included
clearance of significant area of vegetation in the central area of the island and path through the
vegetation. Approximately 1.5 hectares (10%) of vegetation were cleared in the central area of
the island for agriculture use in the past. Analysis of aerial photos taken in 1969 and interviews
with the locals in the locality revealed that Bomasdhoo had been used for agriculture for over
forty years. At present bushes and weeds are grown in the previously cleared area of the
vegetation.

7.5

Impacts during construction

Major negative impacts on environment of the island would be associated mainly with the work
activities of the proposed project. Significant negative impacts due to the proposed work
activities would be on the vegetation from partial and total vegetation clearance for farming
and on marine environment from construction of jetty to a lesser extent. Negative impacts of
proposed work activities on other attributes i.e. beach and coastal vegetation would be not
significant in terms of nature, extent and magnitude as shown by the assessment of the
proposed project work activities and existing environment.
Significant direct and indirect negative impacts arising from the proposed work activities would
be attributed to the following activities of the project
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7.5.1 Structures on land
Development of proposed structures on land will impact the vegetation of the island in northern area of
the island. Approximately 5000m² is the designed built-up area for the project and a total of about
10000m² (5%) area of vegetation will be permanently removed for the proposed development of
accommodation and service building structures. This impact is not considered to be a significant impact
to the vegetation as the total area of the vegetation.

7.5.2 Harbour
The size of the proposed harbour is 60m x 50m. An area of 3000m² in the lagoon north east of
the island will be excavated so that the harbour area will have a depth of 2m at low tide. Actual
depth of the excavation of the lagoon floor will be approximately 1m as the average depth of
the lagoon in the area is 1m during low tide. Approximately 3000m² area of the lagoon bottom
will be removed. With this fauna in the lagoon bottom in this area will be removed. Direct
impacts of habour development will be felt in an area of approximately 6600m² as during
excavation materials will be piled in the lagoon to create a bed of sand on which the excavator
to carry out excavation. Excavated materials will also be used to put a bund-wall around the
excavation area to retain fine sediment within the area so that spreading of sediment plumes
will be minimized. All the excavated materials will be taken out when the excavator rolls back
after excavation work is completed. The materials will be used to fill in the eroded area in
northwest of the island. As Bathymetry of the lagoon will be altered after excavation in the
harbour area, hydrodynamic in the lagoon maybe changed however, as it is approximately
100m away from the shoreline possible impacts to the island beach will be minimum. After
installation of the harbour walls and the breakwater hydrodynamics will be further altered due
to these solid structures. However, as it is a detached harbour impacts to the shoreline and the
beach will be minimum.

7.5.3 Entrance channel
A 400m long and 10m wide entrance channel will be cleared to create an access channel
through the reef in eastern side of the island. Since the reef in the area is deep the actual reef
clearance will be removal of boulders and coral bomies in the area. Approximately 10,000m² of
the reef in western side of the island maybe impacted due to the proposed channel clearance.
Impact to the reef due to channel clearance will not be significant in terms of living reef
benthos as the proposed area has coral rock consisting of 48%, sand consisting of 28%, rubble
consisting of 20%. Only 5% of the reef consisted of live corals in the area.
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7.5.4 Coastal protection
The proposed coastal protection is in north-western side of the island where there is severe
permanent erosion. It is proposed that materials taken from the proposed harbour excavation
will be used to fill in the eroding area. Part of the filling will fall into the lagoon adjacent to the
filling area therefore the lagoon in this area maybe impacted due to spreading of sediment
plumes from the filling material. Approximately 2000m² of the lagoon may in indirectly
impacted during filling period.
The following table summarizes the extent of direct physical impacts on various attribute of the
island environment from various project activities.
Table 10 Extent of predicted physical impacts
Shore /
Attribute impacted

Reef

Lagoon

beach

Vegetation

Structures on land

0

0

0

10000m²

Harbour

0

6600m²

0

0

750m²

10000 m²

0

0

access roads

0

0

0

110000m²

Coastal protection

0

2000m²

3000m²

0

300 m²

200m²

0

0

Animal farming (poultry)

0

0

0

5000m²

Animal farming (goat rearing)

0

0

0

7200m²

1,050m²

18,800m²

3,000m²

132,200m²

(0.68%)

(12.13%)

(0.02%)

(85.26%)

Entrance channel
Land clearance -Nursery and
Plant farming along with

Aquaculture

Total impacts from all activities

7.5.5 Vegetation clearance for Nursery and Plant farming along
with access roads
Vegetation clearance to prepare land for cultivation of vegetables and fruit and poultry farming
and goat rearing will have a significant impact on the islands vegetation in terms of area of
vegetation loss. However, plots used for cultivation will be either fully or partially cleared
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depending on the cultivation. Partial clearance will only remove bushes and weeds leaving large
and significant trees. Approximately 110,000m² of vegetation (46%) will be cleared either fully
or partially along with the access roads.

7.5.6 Aquaculture
For aquaculture not a significant physical impact will occur to the lagoon or the reef system, as
the grouper farming will be done in floating cages. An approximate of about 200m² of the
lagoon area and about 300m² of reef may have an impact on the lagoon and reef as some of
the anchoring blocks for the floating cages will be laid.

7.5.7 Animal farming (poultry and goat rearing)
For poultry farming of layers about 3000m² of layer cages will be established and about 5000m²
of vegetation need to be cleared. And for goat rearing approximately about 7200m² of
vegetation need to be partially cleared. The big trees will be left for natural shading for the
goats. These big trees can be used as mother plants for landscaping.

7.5.8 Ecological Impacts in Construction Stage
Potential negative ecological impacts on the terrestrial and the marine environment from the
proposed work are more variable and difficult to predict as the long-term data are not
available. It is predicted that the following impacts maybe felt due to the proposed work
activities.
•

Turbidity increase in the water column from spreading of silt plumes.

When lagoon floor is disturbed by excavation, fine sediment and silt may be released into the water
column. Lagoon sediments consisting of varying sizes of particles may be suspended for hours in the
water column cutting down light to photosynthetic reef benthos. The magnitude of this impact will
depend on various factors such as size of particles; hydrodynamic conditions; and reef and lagoon
topography. In addition to this, infauna and their habitats will be lost. However, it found that lagoon
infauna re-establishes sometime after excavation of the lagoon bottom.
•

Possible siltation and excessive sedimentation on coral reef

Excessive sedimentation and siltation on coral reefs is detrimental to corals and other reef benthic
organisms as it cuts down necessary light and physically smothers corals. This may reduce coral growth
and more importantly coral recruitment. Sediment free reef substrate is needed for coral larvae to settle
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and grow and continue the reef building process. In addition to this some of the coral colonies will be
physically removed that may result in loss of other important reef benthic organisms.
•

Direct disturbance of the lagoon bottom by excavation and filling lagoon bottom with sand may
result loss of habited for some lagoon infauna such as polychaete worms and amphipods which
inhabit in the lagoon bottom.

Lagoon bottom is an important habitat for certain organisms such as worms, mollusks, amphipod etc.
which are important food sources for bottom feeders such as certain species of fishes. By removing sand
from the lagoon bottom would disturb habitats of these organisms.
Long-term ecological impact arising from the proposed work activities is not predicted to be significant
as the proposed work is limited and localized in a small part of the island system. However, long-term
monitoring is required to identify ecological impacts more completely and thoroughly.
The following table shows magnitude, duration and significance of predicted impacts to the island
environment due to the proposed project work activities.
Table 11 Impact significance
Structure on
Land

Harbour and
channel
development

Veg / Land
Clearance

Agriculture
and Animal
Husbandry

Aqua
Culture

Category I

Category I

Category II

Category III

Category II

Category II

Category II

Major negative

Major negative

Minor
negative

Negative

Minor
negative

Minor
negative

Minor
negative

Duration of
impact

Long-term

Long-term

Short-term

Reversibility

Irreversible

Irreversible

Reversible

Reversible

Reversible

Reversible

Reversible

Impact
significance

Significant

Significant

Significant

Significant

Significant

Significant

insignificant

Magnitude
of impact /
Impact
category

7.6

Coastal
protection

Long-term

Short-term

Long-term

Equipment
operation

Short-term

Impacts during operation

The operation or using of the proposed channel and mooring area will not have significant negative
physical impacts on the environment of the island system. Based on other similar projects potential
operation impacts maybe related to periodic maintenance of the deepened channel through the lagoon
and the mooring area. This maintenance impacts is related to periodic deepening that maybe require
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maintaining the depth of the channel and the mooring area. Magnitude of this impact will depend on
the rate of filling up of the area by natural sedimentation. This impact however, small and limited to few
activities will be long-term and therefore will be assessed through long-term monitoring. Positive
impacts as a result of this project will be safeguarding the island environment from negative impacts
such as illegal sand extraction from the beach by the locals Potential operation negative impacts will be
as follows;
•

Turbidity increase in the lagoon water from the boat activities in the channel and the mooring
area.

Propellers of the boats can disturb lagoon bottom and increase turbidity of the lagoon water as the
boats come into the mooring area and leave from the mooring area. Aesthetic value of the lagoon
maybe reduced in addition to negative impacts of disturbance to the lagoon bottom organisms. Certain
pelagic species especially fishes inhabiting in the lagoon maybe negatively impacted due to increase of
turbidity above the natural level.
•

Turbidity increase in the lagoon water of the surrounding as a result of periodic maintenance
deepening of the channel and mooring area.

Deepening by excavation of the lagoon bottom will increase turbidity of the lagoon water resulting in
similar consequences as mentioned above.
•

Alteration of lagoon bottom community as a result of periodic maintenance deepening of the
channel and the mooring area

Periodic excavation to maintain the needed depth of the mooring area may not allow for the lagoon
bottom organisms to establish after and thus benthic community may change. This change maybe
decrease abundance and diversity
•

Impact of the wake produced by the vessels on the beach

Vessels that come to the mooring area may produce wake that can lead to coastal modification over
long-term. This may result in beach erosion depending on rate and extent of the use of the mooring
area.
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7.6.1 Ecological Impacts of Operation Stage
Biological and ecological impacts related to the proposed development can be long-term and difficult to
identify and assess in short-term. These impacts maybe related to chronic turbidity increase in the
lagoon water and its consequences to the ecology of the lagoon and the reef. Biodiversity in the area
maybe reduced over long-term and community structure of the lagoon bottom may also be changed
from the natural status to a different one. Lagoon bottom and pelagic species composition maybe
changes to species that is more resilient to changing environmental conditions due to high water
turbidity.
Ecological impacts of the operation of proposed project will be assessed in detail through
implementation of the monitoring programme given in the report.

7.6.2 Socio-economic impact
The proposed project will be investing Rf20 million for infrastructure development including the
proposed work activities. A significant amount of this will be distributed within the atoll community. In
addition to this a significant amount of money per year will be spent as salary for the permanent
employees. Also revenue for the Government from this project will be the lease rent of Rf 13 million
over a period of 5 years.
One of the most important positive impacts of the proposed project will be both short-term and longterm positive socio-impacts to the atoll community. Direct positive short-term socio-economic impacts
will be creation of jobs and job opportunities within the atoll during the project work activities. It is
estimated that the proposed project work activities will create over 200 jobs directly related to the
proposed work activities. In addition to this local people from the atoll and other regions will be trained
for cultivation of vegetables and fruits in sustainable manner and permanent jobs will also be created in
the island in long term. Agriculture sector in the atoll will be developed and expanded to meet the
demand for agriculture products for the local people as well as for the upcoming tourist resort islands in
the atoll as well as nearby atoll.
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7.7

Impact Analysis

The following summarizes most commonly used impact analysis technics used. The advantages and disadvantages of each of these technics are also given below. In this study due to the limitation of time and
resources we have used the checklist for the analysis of impacts.
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8.0 Project Alternatives
Alternatives developments including no development option for the proposed development have been
evaluated. Alternative developments are evaluated based on physical and biological environment of the
island as well as the costs and feasibility of the proposed project development components. These are;

8.1

No project or development option

The no project development option can avoid all the negative impacts to the environment. However, no
project development option can also have the risk of the island environment being neglected of
environmental protection in long-term. For instance the coastal erosion can lead to loss of a significant
amount of coconut palms and loss of land causing adverse natural environmental impacts in long-term.
No project option will also result in loss of the socio-economic opportunities to the locals and to the
country as a whole.

8.2

Alternative location for harbour

Harbour can be created only in eastern side of the island as the western side lagoon is too narrow.
Hence the only alternative location for a harbour is north-eastern side. However, the lagoon in north
eastern side of the island is not so deep hence breakwater for the harbour can be constructed to
provide shelter for the harbour. In addition the harbour is designed with the minimum required size.

8.3

Scale of the Project and allocation of land area

Land area needed for cultivation and poultry farming was evaluated based on the scale, duration, lease
rent and investment of the project in order to make the project profitable. Less land area than proposed
area of land for agriculture development was found to be not feasible for the project in terms of
sustainability of the project.

8.4

Alternative location (island) for the project

The project location (Bomasdhoo Island) has been identified and allocated by high level consultation
within the concerned Government agencies. These consultations involved technical as well as overall
development policy currently being implemented. In terms of minimizing environmental impacts and
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maximizing economic benefits Bomasdhoo will be the best location for the proposed project.
Bomasdhoo had been used for agriculture purposes from long time ago until recently. Large part of the
vegetation is already cleared for farming and the access to the island is easy as the deep lagoon is close
to the island in southwestern side of the island. The island is also close to the considerable population of
the atoll.
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9.0 Mitigation measures
9.1

Mitigation Measures in Construction Stage

Early planning is the key to minimise the impacts on the marine and coastal environment from the
proposed development in Bomasdhoo Island. If environmental concerns are considered concurrently
with technical and logistical planning of the proposed work and precautions are applied from the outset
of the planning process it will not be difficult to mitigate and minimise the negative impact from the
proposed development on the environment of the island.
In all development projects, it is essential to identify possible impacts to the natural environment and
suggest best possible ways of minimising or overcoming those impacts. In this regard, there is a number
of mitigation measures that are taken can be taken to minimise the impacts identified in the previous
section of this report. Therefore, it is important to take the following mitigation measures to minimise
the impacts form the proposed development in Bomasdhoo Island.
1. Locations of the proposed structures are selected based on extensive field surveys and
assessment of the terrestrial and the marine environment of the island.
2. Two locations most suitable for the proposed jetty construction and harbour development in
terms of feasibility and least impact has been assessed in detail to select most appropriate
location.
3. The proposed development was assessed to decide the minimum required infrastructure
development.
4. The jetty and harbour are in the most sheltered location with no reef area so that no reef
clearance or blasting will be needed
5. The proposed development in Bomasdhoo will be completed in as short period as possible
and the work in marine environment will be carried out during outward drift of current so
that potential sediment settling on the reef would be minimised. Therefore, the proposed
work of channel clearance and lagoon deepening will be conducted when the current
direction is away from the reef.
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6. Possible spreading of sediment plumes due to the excavation of lagoon will be controlled and
minimised by use appropriate retention methods. Conventional method used for retention of
sediment plume due to the lagoon excavation is by enclosing the area with bund wall prior to
excavation.
7. Vessels and equipment used for the work will be properly maintained at all times during the
operation to avoid possible damage to the environment from them.
8. The project manager, and the work force involved during the operation of the work will be
briefed of environment friendly practices.
9. The work will be properly supervised and monitored to minimise negative effect on the
environment.
10. The terrestrial and the marine environment will be monitored for potential impacts on the
biological and ecological aspects of the environment.
11. Littering and accidental disposal of any construction wastes will be avoided by pre-planning
modalities for waste disposal or re-use wherever possible. Careful planning of the work activities
will be carried out to reduce the amount of waste generated.
12. Whenever heavy equipment and vessels are mobilized closer to the reef care will be taken to
avoid accidents and damage to the reef
The following table summarizes the general measures that will be taken to minimize impacts during the
main work activities of construction stage of the project.
Table 12 Mitigation measures in construction stage
Construction of harbour
Mitigation
measures

Use silt screen or other
appropriate methods to
prevent spreading of
sediment plumes
Conduct work during low
tides and calm conditions
Use environmentally
friendly materials and
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Channel
clearance
Avoid damage to
reef and relocate
any coral colony
in the channel
area to other
location where
there will be no
development

Equipment
operation

Harbour
development

Veg / Land
Clearance

Maintain
equipment in
beast condition

Avoid damage to
reef and relocate
any coral colony in
the harbour area to
other location
where there will be
no development

Relocate all the
trees that are
significant in age
and species to
other locations
where there will
be no
development or
do root balls and
when required

Conduct work
during low tides
and calm
conditions

Use bund walls to
prevent sediment
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methods

Conduct work
during low tides
and calm
conditions

Complete the
work in
shortest time
period

Complete the work
in shortest time
period

Complete the
work in shortest
time period

Use manual methods as
much as possible

Complete the
work in shortest
time period

Use manual
methods as
much as
possible

Use manual
methods as much
as possible

Use manual
methods as much
as possible

Organize and inspect the
work to minimize impacts

Use manual
methods as much
as possible

Organize and
inspect the
work to
minimize
impacts

Organize and
inspect the work to
minimize impacts

Organize and
inspect the work
to minimize
impacts

Create awareness and brief
the workforce how to
minimize impacts

Organize and
inspect the work
to minimize
impacts

Create
awareness and
brief the
workforce how
to minimize
impacts

Create awareness
and brief the
workforce how to
minimize impacts

Create
awareness and
brief the
workforce how to
minimize impacts

Minimize waste generation

Create awareness
and brief the
workforce how to
minimize impacts

Erect
signboards on
environmental
protection

Minimize waste
generation

Minimize waste
generation

Erect signboards on
environmental protection

Erect signboards
on environmental
protection

Erect signboards on
environmental
protection

Erect signboards
on environmental
protection

Use proper safety
measures in construction.
Minimise land clearance as
much as possible
Use environmentally
friendly materials and
methods
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Conduct work
during low tides and
calm conditions

the trees can be
transferred to the
permitted islands
for landscaping
purpose.

Complete the work in
shortest time period

Structures on Land

Mitigation
measures

plumes

Land clearance Nursery and Plant
farming along with
access roads

Aquaculture

Animal farming
(poultry)

Animal farming
(goat rearing)

Relocate all the
trees that are
significant in age
and species to other
locations where
there will be no
development or do
root balls and when
required the trees
can be transferred
to the permitted
islands for
landscaping

Avoid
damage to
reef and
relocate any
coral colony
in the
proposed
caging areas
to other
location
where there
will be no
development.

Relocate all the
trees that are
significant in age
and species to
other locations
where there will be
no development or
do root balls and
when required the
trees can be
transferred to the
permitted islands
for landscaping

Partial cleaning
of the area and
leaving the trees
that’s are
significant in age
and species on
the allocated
areas, and can
be used as
mother plants for
landscaping.
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purpose.
Use proper safety
measures in
construction.

9.2

When placing
the anchor
blocks take
extra
precautions
to minimize
the damage
to live corals.

purpose.
Use proper safety
measures in
construction.

Complete the work in
shortest time period

Complete the work
in shortest time
period

Conduct work
during low
tides and
calm
conditions

Complete the work
in shortest time
period

Complete the
work in shortest
time period

Use manual methods as
much as possible

Use manual
methods as much
as possible

Complete the
work in
shortest time
period

Use manual
methods as much
as possible

Use manual
methods as much
as possible

Organize and inspect the
work to minimize impacts

Organize and
inspect the work to
minimize impacts

Use manual
methods as
much as
possible

Organize and
inspect the work to
minimize impacts

Organize and
inspect the work
to minimize
impacts

Create awareness and brief
the workforce how to
minimize impacts

Create awareness
and brief the
workforce how to
minimize impacts

Organize and
inspect the
work to
minimize
impacts

Create awareness
and brief the
workforce how to
minimize impacts

Create
awareness and
brief the
workforce how to
minimize impacts

Minimize waste generation

Minimize waste
generation

Create
awareness
and brief the
workforce
how to
minimize
impacts

Minimize waste
generation

Minimize waste
generation

Erect signboards on
environmental protection

Erect signboards on
environmental
protection

Erect signboards on
environmental
protection

Erect signboards
on environmental
protection

Mitigation Measures in Operation Stage

Most of the impacts of operation will be identified during operation of the project hence
mitigation measures during the operation of the proposed project will be subject to rigorous
and continuous environmental monitoring that is presented in this report. Some of the
predicted operation impacts are waste, boat activities and general impacts from human
habitation.
159

N. BOMASDOO AGRICULTURE AND AQUACULTURE DEVELOPMENT PROJECT EIA STUDY

Waste management will be included in the overall environment management plan of the
project. Waste generation will be minimized through use of appropriate operational methods.
Packaging of goods brought into the island will be controlled and minimized. Usable materials
such as cardboard, timber and other materials will be reused in packing of products that will be
taken out of the island. Biodegradable wastes such as kitchen wastes, plant wastes and waste
produced by poultry farm will be used for composting to make fertilizers that will be used for
cultivation of vegetables and fruits.
Use of groundwater will be minimized through recycling of water and waste water from the
toilets and kitchen. Rainwater will be collected and stored as much as possible to be used for
bathrooms and watering plants. Mostly desalinated water will be used for all purposes of the
operation of the project.
Energy used will be minimized through use of energy efficient tools and equipment. Minimum
electric lightings will be used for buildings and utilities. Energy efficient light bulbs will be used
throughout all the facilities. Solar energy will be used as much as possible as appropriate.
Potential impacts to the coral reef will be minimized through proper coral reef and fish
monitoring and evaluation. Beach and shoreline will be monitored for erosion and measures
will be taken to mitigate and minimize impacts. Groundwater samples will be tested
periodically to keep check of potential contamination due activities of the project operation.
Vegetation including bushes, plants and large trees will be monitored for pest and insect
infestation.
Environmental awareness among the staff and laborers will be created through awareness
campaign and programmes to mitigate impacts of workforce and the senior staff working in the
island. Environmental monitoring reports will be evaluated by competent environmental
specialist in addition to submitting them to the Government authorities.
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10.0

Impact Monitoring

Since most environmental changes occur over long period of time, it is important to implement a
specific long-term monitoring programme for the marine and coastal environment. the coastal zone
irrespective of the options chosen because no method or option particularly guarantees a stable
coastline. It is important to monitor the effects of development prior to, during and after project
implementation. It will also be important to ensure that environmental design criteria are met during
construction. This can be achieved by inspections at appropriate intervals during the construction phase.
Environmental supervision or inspection during project implementation was not practiced in the
Maldives until recently. Recent environmental supervision or inspection has proven to be an effective
tool in minimising the impacts and in ensuring that appropriate precaution and care is employed.

10.1 Monitoring of coastal and beach environment
Coastal and beach monitoring, must focus on both construction and operation stages of the proposed
project. Coastal and beach monitoring should also consider monsoonal changes and the transitional
period and therefore long-term coastal monitoring shall be carried out at least in every three month
intervals. The following monitoring requirements may be adequate for the purpose of evaluating
potential environmental effects from the proposed development in order to implement more effective
mitigation measures.
1. Beach profiles will be taken at designated locations at not more than 50m distance from one
another to provide enough data to establish changes in coastline at designated locations and around
the island.
2. Currents will be monitored using current meters or drogues.
3. Wind and tide data will be obtained from the meteorological records. However, it would be useful
to measure wind speed and directions at the site
4. If available, periodic aerial photos may also be used to assess long-term changes to the
hydrodynamic and littoral regimes.
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10.2

Monitoring programme for the beach and coastal zone

Following table shows coastal and beach monitoring programme suggested for the proposed
development project in Bomasdhoo Island, Cost and who is responsible.
Table 13 Beach & coastal monitoring programme

Parameters / Method
Beach/erosion & accretion

Frequency of monitoring
Before and after project

Purpose
Understand the changes to the

Beach profiles

implementation and every three

beach profile of the island and

months afterwards

how sand moves around the
island

Sediment dynamics

Before and after project

Understand how currents vary in

Currents (using drogue or

implementation and every three

the coastal system and assess its

current meter)

months afterwards

relation to sand movement
around the island

Sediment dynamics

Every six months before and

To monitor the effects of

Bathymetry

after project implementation

shoaling

Sediment dynamics

Once or twice a year

Understand effects on coastal

Waves and tides

environment including erosion &
accretion

10.3 Monitoring programme for the terrestrial environment
Table 14 Terrestrial environment monitoring programme

Parameters / Method
Vegetation

Frequency of monitoring
Twice a year

Purpose
Understand the changes to the

Transects and visual

vegetation and vegetation cover

observations

as percentage of the island

Fauna

Every month

Visual observation

To monitor pests such as rats
and insects that may cause
impact to the vegetation

Groundwater – physical

Every three months

To take mitigation measures in

appearance, pH, salinity,

case of increasing salinity due to

phosphate, nitrate, sulphate

water extraction, o deviation of

Laboratory test of groundwater

phosphate, nitrate and sulphate

samples

from the natural (baseline)levels.
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10.4

Monitoring programme fort the marine environment

Suggested marine environmental monitoring programme to assess and mitigate possible major negative
impact on the marine environment is given below. The impacts predicted above and the effectiveness of
the control and mitigatory measures proposed must be evaluated during the work and changes brought
if necessary.
The parameters that are most relevant for monitoring the impacts that may arise from the proposed
project activities and operation are included in the monitoring plan. These include turbidity and nutrient
contents of lagoon water, sedimentation and live coral cover and coral recruitment. Monitoring will be
carried out as part of the environmental impact assessment and mitigation of possible negative impacts
from the proposed project of the resort redevelopment.

10.5 Aim of Monitoring
The primary aim 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.

10.6 Objectives of Monitoring
The following monitoring plan is used to measure impacts that occur during the proposed project
activities and determine the accuracy of impacts that are predicted and the effectiveness of mitigation
measures. The objectives of the monitoring plan are to measure:
•

the amount of sedimentation on the reef

•

water quality and visibility

•

coral cover and recruitment and

•

beach erosion

•

to ensure that these measurements are kept within the baseline limits and predicted
impacts are accurate and mitigation measures taken are effective.

The following table shows methods, parameters monitoring, frequency and purpose of the marine
environmental monitoring programme.
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Table 15 Marine environment monitoring programme

Methods / Parameter

Frequency of Monitoring

Ambient Environmental

Twice a month during the work

Temperature,Salinity,Turbidity/light
penetration, Currents

And once every two months
thereafter

Coral reef

Once after the work is
completed

Manta Tow Technique or Time
Swim

And once every year thereafter

Purpose
Important to the ‘health’ of
living marine resources, reefs
and fish populations and other
benthos
Broad scale qualitative and
Semi-quantitative assessment
of general status of the reef
system / coral and other
benthic organisms

Marine Environmental Aesthetic
Survey using Time Swim and Manta
Tow Technique

Once after the work is
completed

Broad scale semi quantitative
assessment of anthropogenic
activities e.g. wastes disposal,
amount of rubbish on the reef
and general appeal of the reef
system

Fish populations

Once after the work is
completed

Quantitative assessment of fish
population of selected species

Underwater Fish Census
Coral cover/recruitment
Permanent Photo Quadrates
Sedimentation
Sediment traps
deployment/collection
Water quality
Water quality test

And one every year thereafter
Once after the work is
completed
And twice every year thereafter

Quantitative assessment of
temporal changes in the reef
system e.g. coral growth rates

Twice a month during work and
Once every 3 months thereafter

Quantitative assessment of
sediment loading on the reef
benthos.

Once every month

Quantitative assessment of
Nitrogen and Phosphorous
contents and other parameters:
Assess total Dissolved Solids

The objectives of this monitoring program are to detect and document the changes occurring to the reef
system due to the proposed project. The purpose will be to 1) assess the magnitude of the impacts
resulting from the various stages of the proposed work and 2) to take mitigation measures to minimize
the negative impacts and protect the reef and the lagoon system of the island.
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10.7 Breakdown of Monitoring Yearly Monitoring Cost
Table 16 Estimated cost of environmental monitoring

Activity

Quantity

Cost

USD

Establishment of baseline environmental status for monitoring

1

8,000/-

Field work

3

15,000/-

Document preparation

3

4,500/-

Travel and accommodation for a team of four (No. of trips)

3

20,000/-

Total
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11.0

Conclusions

This environmental impact assessment study depicted that the proposed development project
will cause a short-term significant impact to the marine and terrestrial environment of the
island. The impact to the marine environment arising from the proposed development will be
felt on the lagoon environment on north east of the island that would arise from construction
of the proposed harbour. This impact will be the loss of the natural habitat for lagoon infauna
of the lagoon environment due excavation of the harbour basin and access channel along with
the placing of the key walls and break waters. However, in terms of area this impact can be said
insignificant as it will impact less than 2% of the island lagoon. Short-term impacts of this
development activity will be spreading of fine sediment in the lagoon water which will be
minimized through appropriate mitigation measures.
Most significant impact on the terrestrial environment will be felt on the island vegetation from
the proposed vegetation clearance for farming activities. However, vegetation clearance is
proposed in two levels to minimize the impacts. Partial clearance of the vegetation will remove
only the bushes and leave the large trees intact. Total clearance will involve removal of large
trees and these trees will be re-located as much as possible either in the island and also
transporting to other landscaping project across the country.
Socio-economic impact of the proposed project will be creation of job opportunities in the atoll
and development of the agriculture industry in the country. The project will create enormous
economic opportunities both in the construction and operation stage through creation of both
short-term and permanent jobs and business opportunities especially for the locals. The project
will also provide better dietary products for the locals and tourist resorts through production of
fresh fruits and vegetables.
In terms of long-term benefits, the project will help to sustain the existing environment through
consistent monitoring, evaluation and taking appropriate action to protect and preserve the
ecology of the island.
This assessment showed that negative impacts to the island environment system arising from
the proposed project is relatively low and the benefits of the project is justified in terms of
benefits to the socio-economic environment and conservation of natural environment as the
developer is taking responsibility for environmental protection and conservation of the island
system.
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12.0

Appendices

Appendix 1. Terms of reference
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ީއެންވަޔަރަމަންޓަލް ޕްރޮޓެކްޝަން އެޖެންސ
Environmental Protection Agency
No: 203-ECA/PRIV/2021/124

Extended Terms of Reference for Environmental
Impact Assessment for an Agriculture and Aquaculture
Project at Bomasdhoo, Noonu Atoll
The following is the Terms of Reference (ToR) following the scoping meeting held on 8th September 2020 issued
for undertaking the Environmental Impact Assessment for an Agriculture and Aquaculture Project at
Bomasdhoo, Noonu Atoll. The proponent of the project is Siyaha Maldives Private Limited. The EIA consultant
of this project is Mr. Mohamed Musthafaa (EIA P20/2016).
While every attempt has been made to ensure that this ToR addresses all of the major issues associated with
development proposal, they are not necessarily exhaustive. They should not be interpreted as excluding from
consideration matters deemed to be significant but not incorporated in them, or matters currently unforeseen, that
emerge as important or significant from environmental studies, or otherwise, during the course of preparation of
the EIA report
1. Introduction to the project – Describe the purpose of the project and, if applicable, the background information
of the project/activity and the tasks already completed. Objectives of the development activities should be specific
and if possible quantified. Define the arrangements required for the environmental assessment including how work
carried out under this contract is linked to other activities that are carried out or that is being carried out within the
project boundary. Identify the donors and the institutional arrangements relevant to this project.
2. Study area – Submit a 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 site 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. Describe the type of crops cultured. The following
should be provided (all inputs and outputs related to the proposed activities shall be justified):
The main activities of the project are:
 Land clearance/preparation;
 Water supply plan for irrigation including irrigation infrastructure;
 Access to island and site including channel dredging and harbour construction, if required;
 Operational plan including transport, pest control, water quality monitoring;
 Project management: Include communication of construction details, progress, target dates and duration
of works, construction/operation/closure of labor camps, access to site, safety, equipment and material
storage, water supply, waste management from construction operations (mainly dredged materials), power
and fuel supply.

Environmental Protection Agency
Green Building, 3rd Floor, Handhuvaree Hingun
Male', Rep. of Maldives, 20392
+960 333 5949
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Land preparation and storage facility construction
 Irrigation infrastructure;
 Storage and packaging facilities;
 Equipment required for operational phase;
 Access to facility via land.
Type of culture
 Identify species to be cultured, brood stock source (wild caught, hatchery produced), water quality
requirements, weekly waste generation, time required for optimum growth, monsoon season (if specific);
 Identify and describe stages of brood stock maintenance, larval rearing /culture and grow-out phase of the
seeds of fingerlings;
 Describe, the process of the algal culture, and how it is set up in relation to other processes;
 Type of feed.
Agricultural Activities
 Types of crops planned for cultivation;
 Extent of crop fields, sizes of cultivation infrastructure;
 Fertilizer and chemicals planned for use, quantity, fertilizers required, costs;
 Volume of culture and, time required to grow full sized product.
If land-based aquaculture:
 Total land area required for facility: describe land clearance requirements activities;
 Describe culturing process from receiving brood stock to packaging;
 Describe tanks: size, depth, water quality requirements, construction methods, equipment (water pumps
and sanitation system), materials, waste disposal system, etc.;
 Water supply system including volume of water required, pipeline installation methods and pipeline
drawings, ground water protection;
 Water intake pipeline location site justification (include map) and construction methods;
 Storm water drainage.
If marine-based aquaculture:
 Details and justification of total area of ocean required, cage location, size, number of cages; material,
installation methods, equipment;
 Justification of distance to shore, water depth required, anchoring system;
 Water pumping system, sanitation and solid waste removal;
 Access to cages from shore and transportation method.
Storage facility, other infrastructure, site maintenance and decommissioning plan
 Storage and packaging facility construction: size, methods, machinery required (freezers, fish processing
equipment), imported materials required;
 Power supply plan including construction and operational plan (man power, generator size, land clearance
activities, accessibility;
 Access to facility activities including land clearance, channel dredging (see following paragraph for details
required), harbour construction and road access;
 Operational procedures for dispatching goods including type of transportation vessels;
 Infrastructure for staff including sewerage treatment plan;
 Distance for commuting staff;
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Operational plan including transport, pest control, water quality monitoring;
Maintenance plan during operational phase, decommissioning plan.

Harbour and Channel dredging
 Size of Harbour, channel, location and type on benthos destruction (coral reef, seagrass beds, rubble, sand);
 Justification for the selection of these location;
 Method and equipment used for dredging, including description of positioning system, depth control
system and operational control procedures;
 Justification for selecting the methods and equipment;
 Duration of dredging activity;
 What will be the use of the dredged materials including excess after use?
 Labour requirements and (local) labour availability;
 Housing of temporary labour;
 Emergency plan in case of spills (diesel, grease, oil).
Water supply plan A: ground water usage
 Pump installation system, methodology;
 Water requirements including changes with season and type of crop;
 Emergency supply plan.
Water supply plan B: desalination plant
 Location, desalination capacity, technology and water quality monitoring system;
 Pipeline construction methods, scheduling and drawings;
 Location, justification for the location of the water intake and brine outfall pipelines;
 Emergency water supply plan.
Sewerage
 Method to deal with sewerage on the island.
Power supply plant and oil storage
 Location and size of generators and facility;
 Fuel transportation technique and volume required;
 Cooling water system including cooling pipe location (if any) and justification;
 Emergency supply;
 Low energy consumption ventures and awareness.
Vegetation clearance
 Location to clear vegetation marked on an A-3 size map;
 Information on the areas to replant 02 plants for each plant removed;
 Source of plants to be replanted;
 Schedule of implementation;
 What would be done with the removed vegetation?
 Total vegetation removed.
Waste management plan
 Composting methodology if practiced;
 Incineration construction and operational plan;
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Management of Green Waste.

Task 2. Description of the environment – Assemble, evaluate and present the environmental baseline study/data
regarding the study area and timing of the project (e.g. monsoon season). Identify baseline data gaps and identify
studies and the level of detail to be carried out by consultant. Consideration of likely monitoring requirements
should be borne in mind during survey planning, so that data collected is suitable for use as a baseline. As such all
baseline data must be presented in such a way that they will be usefully applied to future monitoring. The report
should outline detailed methodology of data collection utilized.
The baseline data will be collected before construction and from at least two benchmarks. All survey
locations shall be referenced with Geographic Positioning System (GPS) including water sampling points, reef
transects, vegetation transects and manta tows sites for posterior data comparison. Information should be divided
into the categories shown below:
Climate
 Temperature, rainfall, wind, waves, evaporation rates (including extreme conditions);
 Risk of hurricanes and storm surges.
Physical parameters (use maps where appropriate)
 Tidal ranges and tidal currents;
 Wave climate and wave induced currents;
 Wind induced (seasonal) currents;
 Bathymetry (bottom morphology) (use maps);
 (Seasonal) patterns of coastal erosion and accretion;
 Characteristics of seabed sediments to assess direct habitat destruction and turbidity impacts during
construction;
 Ground water (from 5 locations) measuring these parameters: Temperature, pH, Salinity, Electrical
Conductivity, nitrates, phosphates, ammonia, sulphates, faecal coliform and total coliform;
 Sea water quality measuring these parameters: temperature, pH, salinity, turbidity, sedimentation rate,
phosphate, nitrate, ammonia, sulphate, BOD and COD.
Biological parameters: Land-water run-off could affect the marine environment:
 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;
 Benthic and fish community monitoring around the island (see appendix for monitoring guidelines);
 Quantitative marine assessments: Marine habitat status including coral reef health, sea grass beds and
benthic and fish community description at outfall location and a control site. Select a control site far from
the outfall location and a test site at representative distance from the outfall discharge site;
 Assessment of terrestrial vegetation from areas that need to be cleared for the purpose of the project to
include, area, number, and type of trees to be cleared. The vegetation names shall be given in terms of
local, common and scientific;
 Identify locations where any uprooted trees are to be transplanted.
Socio-economic environment
 Accessibility for commuting workers from neighbouring islands;
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Demography: total population, sex ratio, density, growth and pressure on land and marine resources;
Income situation and distribution;
Economic activities of both men and women (e.g. fisheries, home gardening, fish processing, employment
in industry, government);
Seasonal changes in activities;
Land use planning, natural resource use and zoning of activities at sea;
Accessibility and (public) transport to another island;
Services quality and accessibility if in inhabited island (water supply, waste/water disposal, energy supply,
social services like health and education);
Community needs, if in inhabited island;
Sites with historical or cultural interest or sacred places (mosques, graveyard), if in inhabited island.

Hazard vulnerability:
 Vulnerability of area to flooding and storm surge.
Absence of facilities in the country to carry out the water quality tests will not exempt the proponent from the
obligation to provide necessary data. The report should outline the detailed methodology of data collection utilized
to describe the existing environment.
Task 3. Legislative and regulatory considerations – Identify the pertinent legislation, regulations and standards,
and environmental policies that are relevant and applicable to the proposed project, and identify the
appropriate authority jurisdictions that will specifically apply to the project. Legal requirements:
 If it the project is focussed on an uninhabited island, the Law of Leased Islands ought to be consulted;
 All pesticides and fertilizers ought to be approved by the Ministry of Fisheries, Marine Resources and
Agriculture;
 Species crop ought to be approved by the Ministry of Fisheries, Marine Resources and Agriculture;
 Approval from the Ministry of National Planning, Housing and Infrastructure, and Ministry of
Environment;
 Approval from Ministry of Fisheries, Marine Resources and Agriculture;
 No objection letter from Ministry of Fisheries, Marine Resources and Agriculture for the Aquaculture
component of the project.
Task 4. Potential impacts (environmental and socio-cultural) of proposed project, incl. all stages – The EIA
report should identify all the impacts, direct and indirect, during and after construction, and evaluate the magnitude
and significance of each. Particular attention shall be given to impacts associated with the following:
Impacts on the natural environment
 Water run-off impacts from pesticides and fertilizers on marine environment: include changes in seawater
quality assessments especially water turbidity and sedimentation and changes in benthic and fish
community structures;
 Changes in flow velocities/directions, resulting in changes in erosion/sedimentation patterns, which may
impact shore zone configuration/coastal morphology;
 Loss of vegetation and fauna from land clearance activities;
 Equipment, technical and spillage impacts during construction;
 Impacts of noise, vibration and disturbance;
 Impacts on ground water quality;
 Impacts on unique or threatened habitats or species (coral reefs, sea turtles etc.);
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Impacts on landscape integrity/scenery;
Impacts on soil.

Impacts on the socio-economic environment
 Impacts on food prices and availability;
 Impacts of the dredging on natural resource users (land and sea) e.g. fisheries and tourism industry (nearby
resorts and dive sites);
 Impacts on island employment, income and economy diversification;
 Impacts of increased demands on natural resources and services especially water supply, land availability,
waste management, energy supply, harbour capacity;
 Level of protection against hazards like sea level rise, storm surges, etc.;
 Impact equity (economic activities, employment, income);
 Social destabilization of the island community.
Construction related hazards and risks
 Pollution of the natural environment (e.g. oil spills, discharge of untreated waste water and solid waste,
including construction waste);
 Risk of accidents and pollution on workers and local population;
 Impacts on social values, norms and belief due to presence of workers of dredging company on local
population.
The methods used to identify the significance of the impacts shall be outlined. One or more of the following
methods must be utilized in determining impacts; checklists, matrices, overlays, networks, expert systems and
professional judgment. Justification must be provided to the selected methodologies. The report should outline
the uncertainties in impact prediction and also outline all positive and negative/short and long-term impacts.
Identify impacts that are cumulative and unavoidable. Use interaction matrices (E.g. Leopold Matrix) to assess the
magnitude and significance of the impacts.
Task 5. Alternatives to proposed project – Describe alternatives including the “no action option” should be
presented. Determine the best practical environmental options. Alternatives examined for the proposed project that
would achieve the same objective including the “no action alternative”. This should include alternative
location/island, irrigation technologies, taking into account environmental, social and economic factors. The report
should highlight how the location was determined. All alternatives must be compared according to international
standards and commonly accepted standards as much as possible. The comparison should yield the preferred
alternative for implementation. Mitigation options should be specified for each component of the proposed project.
Task 6. Mitigation and management of negative impacts – Identify possible measures to prevent or reduce
significant negative impacts to acceptable levels. These will include both environmental and socio-economic
mitigation measures with particular attention paid to sedimentation control and future changes in coastal processes.
Mitigation measures to avoid or compensate habitat destruction caused by dredging will have to be considered.
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. An Environmental management plan for the
proposed project, identifying responsible persons, their duties and commitments shall also be given. In cases where
impacts are unavoidable arrangements to compensate for the environmental effect shall be given.
Task 7. Development of monitoring plan– Identify the critical issues requiring monitoring to ensure compliance
to mitigation measures and present impact management and monitoring plan for ground water and sea water quality
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as well as marine ecosystem monitoring due to land water run-off. Coastal erosion should be monitored especially
if the crops are close to the vegetation line. Ecological monitoring will be submitted to the EPA to evaluate the
damages during construction, after project completion and every three months thereafter, up to one year and then
on a yearly basis for five years after. The baseline study described in task 2 of section 2 of this document is required
for data comparison. Detail of the monitoring program including the physical and biological parameters for
monitoring, cost commitment from responsible person to conduct monitoring in the form of a commitment letter,
detailed reporting scheduling, costs and methods of undertaking the monitoring program must be provided.
Task 8. Stakeholder consultation, Inter-Agency coordination and public/NGO participation) – EIA report
should include a list of people/groups consulted and what were the major outcomes. Identify appropriate
mechanisms to supply stakeholders and the public with information about the development proposal and its
progress. Major stakeholder consultation shall include relevant government ministries, government agencies,
engineers/designers, Atoll Council and Utility service providers. The following parties should be consulted;










Health Protection Agency;
Noonu Atoll Council;
Ministry of Fisheries, Marine Resources and Agriculture;
Maldives food and drug authority;
Maldives Marine Research Institute;
Ministry of Environment (Environment Department);
Environmental Protection Agency (ERC and Waste Section);
Utilities Regulatory Authority
National Disaster Management Authority (Can include the general points given by the authority in
general for all projects).

If the surveys are undertaken at a time where public health emergency is declared due to COVID 19, consultation
with stakeholders can be undertaken via conference calls. Public consultations instead of community gatherings
can be undertaken as one on one surveys in person, through telephone or through online surveys (evidence and
records of this need to be presented). The EIA report needs to be submitted to island council and atoll council and
evidence of submission needs to be included in the report. EIA report needs to include a list of those who are
consulted, moreover, the report needs annex minutes of any meetings held.
Presentation- The environmental impact assessment report, to be presented in digital format, will be concise and
focus on significant environmental issues. It will contain the findings, conclusions and recommended actions
supported by summaries of the data collected and citations f or any references used in interpreting those data. The
environmental assessment report will be organized according to, but not necessarily limited by, the outline given
in the Environmental Impact Assessment Regulations 2012 and subsequent amendments.
Timeframe for submitting the EIA report – The developer must submit the completed EIA report within 03
months from the date of this Term of Reference.
………………………………
18th March 2021
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Appendix 2. Additional technical information and baseline data
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3000

40

0

2120

2120

Bare

2120

2470

350

Kaani

2470

2880

410

Kuredhi

2880

3000

120

3000
Kuredhi

3000

Coral cover data
Bomasdhoo

Site 1

0

1180

POR

50

RK

1195

RK

60

RL

1205

P.VAR

70

POR

1207

RK

120

RK

1210

ACR

125

S

1240

RK

130

FUNGI

1245

P.VAR

150

RK

1280

RK

153

P.VAR

1305

S

180

RK

1340

RK

190

POR

1345

ACT

247

RK

1460

RK
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303

RL

1465

ACR

345

RK

1472

RK

445

RL

1480

ACR

480

RK

1500

RK

490

P.VERU

common genera

618

RK

Acropora

625

P.VAR

Astreopora

630

RK

Echinopora

635

ACB

Favia

654

RK

Fungia

660

POR

Galaxea

702

RK

Goniopora

706

P.VAR

Laptoria

712

RK

Porites

718

POR

Pocillopora

810

RK

Soft Coral

815

ACB

860

RK

865

P.VERU

1023

RK

1027

P.VAR

1050

RK

1080

S

1090

POR

1130

RK

1140

POR

Bomasdhoo

Site 2

0
72

rl

160

rk

190

s

230

rk

260

act

364

rl

410

rk

450

rl

460

Porites

475

rk

480

Porites
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500

rk

510

s

528

rk

535

P.var

603

rk

620

rl

650

rk

690

rl

941

rk

980

rl

1010

rk

1018

dc

1022

Porites

1085

rk

1460

s

1470

rk

1475

rl

1478

acr

1500

rk

VOS 3

VOS 4

VOS 5

RK

80

70

RL

VOS 6
20

40

13

12

9

19

S

5

15

70

40

LC

2

3

1

1

100

100

100

100

Fish survey data
Family

Species

VOS 3

VOS 4

VOS 5

VOS 6

Acanthuridae

Acanthurus leucosternon

2

7

-

2

Acanthuridae

Acanthurus tennenti

-

4

4

-

Acanthuridae

Acanthurus lineatus

13

3

-

-

Acanthuridae

Acanthurus xanthopterus

-

-

4

-

Acanthuridae

Ctenochaetus sp.

12

5

-

-

Acanthuridae

Naso brevirostris

2

-

-

-

Acanthuridae

Naso hexacanthus

3

-

3

10
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Acanthuridae

Naso lituratus

-

3

-

3

Acanthuridae

Naso unicornis

-

3

-

-

Acanthuridae

Naso vlamingi

-

-

1

-

Balistidae

Balistoides conspicillum

-

-

-

1

Balistidae

Balistspus undulatus

1

3

1

-

Balistidae

Melicthys indicus

8

4

-

-

Balistidae

Odonus niger

2

-

sch>100

sch>100

Balistidae

Sufflamen sp.

3

3

-

-

Carcharhinidae

Carcharhinus amblyrhynchos

-

1

-

-

Chaetodontidae

Chaetodon auriga

-

-

2

-

Chaetodontidae
Chaetodontidae

Chaetodon collare

4

2

-

4

Chaetodon falcula

-

-

-

1

Chaetodontidae

Chaetodon lunula

-

1

-

-

Chaetodontidae

Chaetodon meyeri

1

-

-

-

Chaetodontidae

Chaetodon trifascialis

1

-

-

-

Chaetodontidae

Chaetodon trifasciatus

2

-

-

1

Chaetodontidae

Chaetodon xanthocephalus

1

-

1

-

Chaetodontidae

Forcipiger flavissimus

-

3

-

2

Chaetodontidae

Hemitaurichthys zoster

3

6

-

-

Dasyatidae

Dasyatis sp.

-

1

-

-

Haemulidae

Plectorhinchus gibbosus

-

-

1

-

Haemulidae

Plectorhinchus vittatus

-

2

-

-

Kyphosidae

Kyphosus sp.

-

-

sch>50

-

Labridae

Helichoeres hortulanus

2

1

-

3

Labridae

Labroides dimidiatus

1

3

-

-

Labridae

Thalassoma hardwicke

-

-

1

-

Labridae

Thalassoma janseni

-

-

-

1

Lethrinidae

Gnathodentex aurolineatus

-

-

-

1
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Lethrinidae

Lethrinus sp.

-

-

1

-

Lethrinidae

Monotaxis grandoculis

1

2

-

20

Lutjanidae

Aphareus furca

-

-

-

1

Lutjanidae

Aprion virescens

-

-

2

-

Lutjanidae

Caesio sp.

-

sch>30

-

-

Lutjanidae

Lutjanus bohar

1

-

3

3

Lutjanidae

Lutjanus gibbus

-

2

-

12

Lutjanidae

Lutjanus kasmira

-

-

-

20

Lutjanidae

Lutjanus monostigma

-

-

3

Mullidae

Parupeneus barberinus

-

-

-

1

Mullidae

Parupeneus bifasciatus

-

2

-

3

Pomacanthidae

Apolemicthys trimaculatus

2

2

-

-

Pomacanthidae

Pomacanthus imperator

-

1

-

1

Pomacentridae

Abudefdufsp.

2

3

-

10

Pomacentridae

Chromis dimidiatus

2

3

-

-

Pomacentridae

Chromis ternatensis

-

3

-

-

Pomacentridae

Chromis viridis

sch>30

-

-

-

Scaridae

Cetoscarus bicolor

2

3

-

-

Scaridae

Scarus sp1

1

3

4

4

Scaridae

Scarus sp2

4

2

4

4

Scaridae

Scarus sp3

4

-

-

-

Serranidae

Aethaloperca rogaa

1

-

-

3

Serranidae

Cephalopholis argus

-

1

-

3

Serranidae

Cephalopholis leopardus

1

-

-

-

Serranidae

Epinephelus merra

1

1

-

-

Serranidae

Variola louti

1

1

1

1

Zanclidae

Zanclus cornutus

1

-

-

2
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Appendix 3. Beach Profile Details
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660735.8831mN
316962.6501mE

PROFILE 1

660368.4431mN
316624.0608mE

PROFILE 2

659967.6367mN
316825.8467mE

PROFILE 7

660021.9320mN
316850.3418mE

PROFILE 9

PROFILE 10

PROFILE 10 (CONT.)

PROFILE 11

660143.3744mN
316900.4575mE

660676.4288mN
317156.0436mE

PROFILE 3

PROFILE 4

660712.4034mN
316782.0632mE

660627.3020mN
316683.9110mE

PROFILE 8

660220.7497mN
316708.5167mE

660615.0950mN
317180.1706mE

PROFILE 5

PROFILE 6

PROFILE 13

PROFILE 12

660332.8653mN
316965.8591mE

660368.4431mN
316624.0608mE

660492.5346mN
316635.7135mE

Appendix 4. Ground Water and Sear Water Sampling Test Report
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Male' Water & Sewerage Company Pvt Ltd
Water Quality Assurance Laboratory

Quality Assurance Building, 1st Floor, Male' Hingun, Vilimale', Male' City, Maldives
Tel: +9603323209, Fax: +9603324306, Email: wqa@mwsc.com.mv

WATER QUALITY TEST REPORT
Report No: 500185589

Customer Information:
Siyah Maldives Pvt Ltd
MA.Heeraage/1st Floor

Sample Description ~
Sample Type ~
Sample No
Sampled Date ~

Report date: 08/12/2020
Test Requisition Form No: 900190792
Sample(s) Recieved Date: 06/12/2020
Date of Analysis: 06/12/2020 - 07/12/2020
N.Bomasdhoo FW1

N.Bomasdhoo FW2

N.Bomasdhoo FW3

Ground Water

Ground Water

Ground Water

83215205

83215206

83215207

29/12/2020 04:00

29/12/2020 04:00

29/12/2020 04:00

PARAMETER
Physical Appearance

TEST METHOD

UNIT

µS/cm

ANALYSIS RESULT
Pale yellow with particles

Clear with particles

Yellow with particles

Conductivity *

1786

1442

5430

Method 2510 B. (adapted from Standard methods for the examination of water and waste water, 23rd edition)

pH *

7.62

7.19

7.49

Method 4500-H+ B. (adapted from Standard methods for the examination of water and waste water, 23rd edition)

-

Salinity

0.90

0.72

2.93

Method 2520 B. (adapted from Standard methods for the examination of water and waste water, 23rd edition)

‰

Temperature

24.5

25.1

25.3

Electrometry

°C

Nitrogen Ammonia

0.43

0.06

0.92

HACH Method 8038

mg/L

Sulphate *
Phosphate *

65

60

285

HACH Method 8051

mg/L

0.16

0.17

0.40

HACH Method 8048

mg/L

Total Coliforms

548 (06/12/2020 15:00)

291 (06/12/2020 15:00)

>2420 (06/12/2020 15:00)

Colilert®-18/Quanti-Tray®2000

MPN/100ml

Faecal Coliforms

137 (06/12/2020 15:00)

Not detected (06/12/2020
15:00)

>2420 (06/12/2020 15:00)

Colilert®-18/Quanti-Tray®2000

MPN/100ml

Keys: µS/cm : Micro Seimen per Centimeter, ‰ : Parts Per Thousand, °C : Degree Celcius, mg/L : Milligram Per Liter, MPN/100ml : Most Probable Number
Checked by

Approved by

Aminath Sofa
Laboratory Executive

Mohamed Eyman
Manager, Quality

Notes: Sampling Authority: Sampling was not done by MWSC Laboratory
This report shall not be reproduced except in full, without written approval of MWSC
This test report is ONLY FOR THE SAMPLES TESTED.
~ Information provided by the customer
*Parameters accredited by EIAC under ISO/IEC 17025:2017

Page 1 of 2
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Male' Water & Sewerage Company Pvt Ltd
Water Quality Assurance Laboratory

Quality Assurance Building, 1st Floor, Male' Hingun, Vilimale', Male' City, Maldives
Tel: +9603323209, Fax: +9603324306, Email: wqa@mwsc.com.mv

WATER QUALITY TEST REPORT
Report No: 500185589

Customer Information:
Siyah Maldives Pvt Ltd
MA.Heeraage/1st Floor

Sample Description ~
Sample Type ~
Sample No
Sampled Date ~

Report date: 08/12/2020
Test Requisition Form No: 900190792
Sample(s) Recieved Date: 06/12/2020
Date of Analysis: 06/12/2020 - 07/12/2020
N.Bomasdhoo FW4

N.Bomasdhoo FW5

N.Bomadhoo SK

Ground Water

Ground Water

Ground Water

83215208

83215209

83215210

29/12/2020 04:00

29/11/2020 04:00

29/12/2020 04:00

PARAMETER
Physical Appearance

TEST METHOD

UNIT

µS/cm

ANALYSIS RESULT
Pale yellow with particles

Clear with particles

Yellow with particles

Conductivity *

386

721

11610

Method 2510 B. (adapted from Standard methods for the examination of water and waste water, 23rd edition)

pH *

7.37

7.45

7.20

Method 4500-H+ B. (adapted from Standard methods for the examination of water and waste water, 23rd edition)

-

Salinity

0.19

0.35

6.61

Method 2520 B. (adapted from Standard methods for the examination of water and waste water, 23rd edition)

‰

Temperature

25.4

25.4

23.9

Electrometry

°C

0.15

0.06

2.20

HACH Method 8038

mg/L

<10 (LoQ 10 mg/L )

22

570

HACH Method 8051

mg/L

Nitrogen Ammonia
Sulphate *
Phosphate *
Total Coliforms
Faecal Coliforms

0.35

0.26

0.12

HACH Method 8048

mg/L

137 (06/12/2020 15:00)

320 (06/12/2020 15:00)

>2420 (06/12/2020 15:00)

Colilert®-18/Quanti-Tray®2000

MPN/100ml

Not detected (06/12/2020
15:00)

Not detected (06/12/2020
15:00)

1986 (06/12/2020 15:00)

Colilert®-18/Quanti-Tray®2000

MPN/100ml

Keys: µS/cm : Micro Seimen per Centimeter, ‰ : Parts Per Thousand, °C : Degree Celcius, mg/L : Milligram Per Liter, MPN/100ml : Most Probable Number
Checked by

Approved by

Aminath Sofa
Laboratory Executive

Mohamed Eyman
Manager, Quality

Notes: Sampling Authority: Sampling was not done by MWSC Laboratory
This report shall not be reproduced except in full, without written approval of MWSC
This test report is ONLY FOR THE SAMPLES TESTED.
~ Information provided by the customer
*Parameters accredited by EIAC under ISO/IEC 17025:2017

************************* END OF REPORT *************************
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Male' Water & Sewerage Company Pvt Ltd
Water Quality Assurance Laboratory

Quality Assurance Building, 1st Floor, Male' Hingun, Vilimale', Male' City, Maldives
Tel: +9603323209, Fax: +9603324306, Email: wqa@mwsc.com.mv

WATER QUALITY TEST REPORT
Report No: 500185590

Customer Information:
Siyah Maldives Pvt Ltd
MA.Heeraage/1st Floor

Sample Description ~
Sample Type ~
Sample No
Sampled Date ~

Report date: 08/12/2020
Test Requisition Form No: 900190792
Sample(s) Recieved Date: 06/12/2020
Date of Analysis: 06/12/2020 - 06/12/2020
N.Bomasdhoo SWE (EAST)

N.Bomasdhoo SWE (WEST)

Sea Water

Sea Water

83215211

83215212

29/11/2020 04:00

29/11/2020 04:00

PARAMETER
Physical Appearance

TEST METHOD

UNIT

-

ANALYSIS RESULT
Clear with particles

Clear with particles

pH *

8.07

8.5

Method 4500-H+ B. (adapted from Standard methods for the examination of water and waste water, 23rd edition)

Salinity

34.56

34.56

Method 2520 B. (adapted from Standard methods for the examination of water and waste water, 23rd edition)

‰

Temperature

24.6

24.8

Electrometry

°C

Turbidity *

0.452

0.611

HACH Nephelometric Method (adapted from HACH 2100N Turbidimeter User Manual)

NTU

7.2

6.6

HACH Method 8171

mg/L

Nitrate *
Nitrogen Ammonia

0.13

0.16

HACH Method 8038

mg/L

Sulphate *

3000

2950

HACH Method 8051

mg/L

Phosphate *

0.08

0.07

HACH Method 8048

mg/L

Keys: ‰ : Parts Per Thousand, °C : Degree Celcius, NTU : Nephelometric Turbidity Unit, mg/L : Milligram Per Liter
Checked by

Approved by

Aminath Sofa
Laboratory Executive

Mohamed Eyman
Manager, Quality

Notes: Sampling Authority: Sampling was not done by MWSC Laboratory
This report shall not be reproduced except in full, without written approval of MWSC
This test report is ONLY FOR THE SAMPLES TESTED.
~ Information provided by the customer
*Parameters accredited by EIAC under ISO/IEC 17025:2017

************************* END OF REPORT *************************

Page 1 of 1
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Appendix 5. Stake Holders Meetings

Health Protection Agency
Re: Fwd: Stakeholders Consultation Meetings Request

Inbox
Siyaha Maldives <siyahamaldives@gmail.com>

Dear Mariyam,
Greetings of the day,
Thank your your mail,
Attached herewith please find the Project Summary for your kind perusal.
Look forward to hearing from you soon.
Thankyou,

Kind Regards
Ibrahim Ali
_______________________________________________

Please consider the environment before printing this mail;
Ma. Heeraage | 1st Floor Dhilbahaaru Magu, Male,

20233 Maldives

Mobile: +960 7782350,viber ,Tel:+960 333 1682,+960 330 1682. Reg.

No: C-58/98

On Thu, Dec 3, 2020 at 11:23 AM Mariyam Sheeza <mariyam_shyz@health.gov.mv> wrote:
Dear Ibrahim Ali,
If the proposed meeting
to mariyam_shyz@health.gov.mv

is

regarding

an

EIA,

please send

Regards
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your

project

details

Sheeza
Mariyam Sheeza
Public Health Program Manager
Occupational Health and Chemical Safety
Health Protection Agency
Ministry of Health
Tel 3014416

-----Original
From:
To:
Date:
Subject:

"Health
"Mariyam
Mon,

Message----Protectin
Agency"
<hpa@health.gov.mv>
Sheeza"
<mariyam_shyz@health.gov.mv>
30
Nov
2020
12:03:10
+0500
Fwd: Stakeholders Consultation Meetings
Request

Health Protection Agency
Ministry of Health
Male', Republic of Maldives
Phone:3014494
Fax:3014484
Email:hpa@health.gov.mv

Website:www.hpa.gov.mv

-----Original
From:
Siyaha
Maldives
To: hpa@health.gov.mv
Date:
Thu,
26
Nov
2020
Subject:
Fwd: Stakeholders Consultation Meetings
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Message----<siyahamaldives@gmail.com>
10:16:40

+0500
Request

Kind Regards
_______________________________________________

Please consider the environment before printing this mail;
Ma. Heeraage | 1st Floor Dhilbahaaru Magu, Male,

20233 Maldives

Mobile: +960 7782350,viber ,Tel:+960 333 1682,+960 330 1682. Reg.

No: C-58/98

---------Forwarded
message
--------From: Siyaha
Maldives <siyahamaldives@gmail.com>
Date:
Thu,
Nov
26,
2020
at
10:07
AM
Subject: Stakeholders Consultation Meetings
Request
To:
<hpa@health.gov.mv>
Cc: Saudulla Ahmed <saud@saseconstruction.com>, haazim@gmail.com <haazim@gmail.com>

Dear Sir/Madam
Greetings from Siyaha Maldives
THIRD REMINDER for a meeting request on September 17, 2020.
Kindly consider and allocate a date and time for a virtual the meeting via Zoom or Google meet
and confirm date and time convenient to you at your earliest.
Thank you,

Kind Regards
Ibrahim Ali
Manager
_______________________________________________

Please consider the environment before printing this mail;
Ma. Heeraage | 1st Floor Dhilbahaaru Magu, Male,

20233 Maldives

Mobile: +960 7782350,viber ,Tel:+960 333 1682,+960 330 1682. Reg.

No: C-58/98

Maldives Food and Drugs authority
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Maldives Marine Research Institute
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Hana Amir <f.hanaamir@gmail.com>
to hana.amir, aminath.zana, me, Siyaha, info, Saudulla

Dear Hazim,
Thanks very much for passing on the project proposal. Below are some initial comments
towards the project:
When is the project expected to commence? We strongly recommend keeping an eye on the
bleaching alert map and delaying work if there is warning above "watch" at the work area. The
link
to
the
bleaching
alert
map
is
as
follows: https://coralreefwatch.noaa.gov/product/vs/gauges/maldives.php
Further, as the project has a total 24 months to completion, we strongly urge keeping an eye on
the bleaching alert map in the area for the whole duration and if a warning above "watch" is
alerted that project work that affects the marine environment be slowed down or delayed. If
bleaching
is
observed
during
this
project,
kindly
report
to
us
at: https://forms.gle/ZUhshNDziaCxdR2j8
Page 1 of the project summary states that fish farming is a goal. Will this take place? and if so
what type of fish farming is expected to take place at this island? Please provide as much
further detail as possible if this is to take place.
Do you expect there to be any agricultural runoff to the sea/reef from this project? Do you
expect it to affect any nearby reefs/lagoons based on ocean currents?
If runoff is expected, how much runoff do you expect? What are the expected impacts from such
an intense project?
If there are impacts from runoff, what are the mitigation and monitoring measures for any impact
this could have on the environment?
Is there any reclamation associated with this project?
If there is reclamation associated with this project, where will the reclamation take place and
where are the borrow sites for the material?
Will there be dredging associated with the jetty construction?
If so where will the discards of the dredging be used or dumped to?
With either dredging or reclamation what are the expected impacts and what are mitigation
measures.
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Has any marine surveys been carried out at the project site? Marine surveys must include
benthic, fish, invert and water quality assessments for this project. Further, we strongly urge that
primary, secondary and tertiary impact zones be identified and that a minimum of four locations
within each habitat type in each zone of impact be surveyed to the highest resolution possible.
We strongly urge that the lagoon, reef flat/crest/slope be surveyed properly.
Further we recommend that monitoring of these locations take place before, during and after the
project.
If there is any live coral in the project impact zones, are there any plans to transplant the corals?
if so has a location/method been identified?
We'd appreciate it if you could respond to our inquiries either through a meeting or via email so
that we can mark the consultation as complete. I'm currently available to meet on Monday
(30/11) at 0900am or Tuesday (01/12) 11:30am if a meeting is required.

Regards,
-Fathimath Hana Amir

Marine Biologist
Maldives Marine Research Institute,
H. Whitewaves, Moonlight Higun,
Male’, 20025, Maldives
Contact number: (+960)3028708
Email: hana.amir@mmri.gov.mv*

*Kindly note that my personal email address, (f.hanaamir@gmail.com), is currently being used for replies due to ongoing issues with
email servers.

Hazim Rasheed <haazim@gmail.com>
to Hana, Siyaha, info, hana.amir, aminath.zana, Saudulla

Dear Hana,
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As for the comments towards the project, kindly please find below:
The expected date of commencement is December 24. or as soon as the EIA approval is
granted. The developer will keep an eye on the bleaching alert map and will delay or halt any or
all activities that may aggravate coral bleaching.
All marine works will be conducted keeping eyes on the bleaching alert map. The developer will
keep an eye on the bleaching alert map and will slow or halt any or all activities that may
aggravate coral bleaching. The developer will inform MMRI of any signs of coral bleaching if
observed during the construction and operational phase of the project.
Fish farming will take place on the island and lagoon as soon as the approval fisheries ministry
is granted. The developer aims to culture commercially valuable and tested species such as
groupers (E. fuscoguttatus), Maldive clownfish (A. nigripes), Milk fish (C. chanos). Microalgae
Chaetoceros and Chlorella etc) and larval feed (Rotifer and Artemia) will also be cultured. Labs,
inland culture facilities, and marine cages will be constructed. Feed for grow-out will be obtained
from local sources and to some extent will be imported from reputed feed producers. Both
natural and artificial spawning methods will be used depending on the species. No
introduction of any alien species will take place. extreme care will be given to prevent
disease outbreaks. Any sick or dead fish will be sterilized and discarded according to
established safety protocols. The proponent will ensure that no disease from the farms will go
into the wild. Effluents from the farm that requires treatments and disinfection will be released
only after doing so. When feeding the fish kept at cages in a marine environment extreme care
will be given to avoid eutrophication. any leftover food will be removed.
The proponent will keep a buffer of at least 20m around the island. any run-off from the farms
will be absorbed by this 20m vegetation belt. The developer does not anticipate a problem from
the run-off from the farms in this project. Thus does not anticipate the effects of run-off on the
reefs or marine environment. However, the developer will closely monitor the marine
environment for the signs of eutrophication and other chemical-induced impacts.
The developer does not anticipate much of a run-off from this project. In case of any run-off, the
developer expects it to be minimal with not much of an impact on the corals and marine life. The
project is not an intense one. if there is a run-off, that may induce and enhance seagrass
growth, decrease coral cover, and potentially alter the tropic structure of the impacted
environment.
If there are impacts from run-off decontamination pits will be established. any effluent before
entering into the marine environment will be kept at decontamination pits and the quality of the
effluents will be tested to ensure it is at acceptable limits. Regular testing is essential to keep
the run-off and effluents within the acceptable limits.
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No reclamation in that sense. However, during the construction of the harbour and entrance
channel, a fair amount of sand will be taken. This material will be used to backfill the area
between the harbour and existing shoreline.
That will take place near the proposed harbour area. borrow sites are the harbour basin and
entrance channel.
There is a need for a harbor basin (of 2-3m depth from MSL) and entrance channel since there
is no natural access to the island. The waters around the island are about a meter at MSL,
making it necessary for dredging the harbor basin and entrance channel.
Dredged material will be used to backfill the area between the harbor and the existing shoreline
of the island. any excess material will be used to back fill the roads and building.
Impacts related to dredging and reclamation involve permanent and irreversible damage to the
dredged and reclaimed area. mitigation measures to minimize the impacts include making bund
to prevent the spread of sentiments associated with dredging and reclamation. carrying out the
work during low-tide and calm weather is also an important thing. Shortening the impact
duration is also a useful mitigation tool.
Marine surveys were conducted at the site. This included benthic, fish, invert, and water quality.
Primary, secondary, and tertiary impact zones will be identified and mapped. More than 4 sites
were surveyed using manta-tow and quadrats.
These areas were surveyed using manta-tow and quadrats. Fish and invertebrates were also
assessed.
The developer is committed to carry out monitoring of these locations before, during, and after
the project as stated in the EIA report.
Major large and healthy colonies will be relocated to the western side of the island
before commencing dredging and reclamation. Hand-picking and fixing on to hard substrate
using marine cement, concrete nails, and biodegradable ties will be used. extreme care will be
given to place the transplanted corals at an environment similar to where it was before in terms
of current, wave energy, and depth.
I hope the above is upto your satisfaction and thanking you in advance.
Kind regards

Hazim Rasheed
7774111
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Hazim Rasheed
777-4-111
Hana Amir <f.hanaamir@gmail.com>
to me, Siyaha, info, Saudulla, Zana

Dear Hazim.

Thanks very much for your responses. With regard to questions 12 and 13, would you be able
to tell us what the condition of the environment and the results of the marine surveys were?
Were there specific areas of note that were healthy or very deteriorated?

Regards,
-Fathimath Hana Amir

Marine Biologist
Maldives Marine Research Institute,
H. Whitewaves, Moonlight Higun,
Male’, 20025, Maldives

Contact number: (+960)3028708
Email: hana.amir@mmri.gov.mv*

*Kindly note that my personal email address, (f.hanaamir@gmail.com), is currently being used for replies due to ongoing issues with
email servers.

Hazim Rasheed <haazim@gmail.com>
to Hana, Siyaha, info, Saudulla, Zana
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Dear Hana,

As you know the purpose of the stakeholder meetings in developing the EIA is to discuss the
work which we plan to conduct in these specific projects and to identify the concerns and other
parameters from the relevant authorities.
We are working in developing the EIA right now and once completed then it can be shared. Do
you want us to share the asked details before submitting the EIA to EPA?
The EIA will have a detailed study of the findings.

Please advice.

kind regards
Hazim
-Hazim Rasheed
777-4-111
Hana Amir <f.hanaamir@gmail.com>
to Zana, me, Siyaha, info, Saudulla

Dear Hazim,
I was asking about the results of your survey, as in the case where surveys have already been
completed (as happens with some EIAs we have had consultations with), if said surveys have
found that a particular area has been identified to be in very good or very poor condition we
advise to monitor those areas more closely so as to assess the impacts the project may have.
Hence, if your survey results have found any such area, we would advise strong monitoring
through and post this project. Where there is significant deterioration as a result of the project
works in such an area, we either recommend the project be halted at least until better mitigation
measures have been implemented.
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Regards,
Hana
-Fathimath Hana Amir

Marine Biologist
Maldives Marine Research Institute,
H. Whitewaves, Moonlight Higun,
Male’, 20025, Maldives

Contact number: (+960)3028708
Email: hana.amir@mmri.gov.mv*
*Kindly note that my personal email address, (f.hanaamir@gmail.com), is currently being used for replies due to ongoing issues with
email servers.

Hazim Rasheed <haazim@gmail.com>
to Hana, Siyaha, info, Saudulla, Zana

Dear Hana,

Thank you for your feedback. Well noted and the same will be reflected on the EIA report.
Thanks and regards

Hazim
-Hazim Rasheed
777-4-111
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Ministry of Environment
Environmental Protection Agency (waste department)
Meeting Minutes

Inbox

Suma Mohamed <suma.mohamed@environment.gov.mv>
to Siyaha, Ahmed, Ahmed, me

Greetings,

Please find below a summary of key points discussed during today's stakeholder meeting.

Participants : Ahmed Murthaza (Director General, WMPCD
Hassaan Zuhair (Environment and Safeguard specialist, MCEP)
Saudhulla Ahmed (MD, Siyaha Maldives)
Hazim Rasheed (Consultant, Siyaha Maldives)

The consultant highlighted that all the biodegradable waste generated will be managed within
the island itself, by making compost, which will be intern used as fertilizer for agricultural and
farming purposes, while an incinerator is proposed to be used to manage non-biodegradable
waste. Any remaining waste that cannot be managed within the island will be transferred to
Thilafushi.
Murthaza recommended to explore the option of transferring unmanageable waste to R.
Vandhoo, since this is the subject RWMF and to consult WAMCO further regarding the matter.
He mentioned that an agreement has to be signed between WAMCO and the proponent for this
purpose.
Hassaan highlighted that only some types of waste are accepted at R. Vandhoo RWMF, with
the facility not accepting food waste, leafy green waste, hazardous chemical waste or C&D
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waste, but there is potential opportunity for them to take wood waste (such as the trunks of the
removed vegetation generated during site clearance) subject to it being packed according to the
required standard. He referred to the resort waste segregation guideline of WAMCO, which
contains details of the types of waste accepted and not accepted at the facility, as well as the
required standard for packing different types of waste. He mentioned that this guideline is likely
to be applicable to industrial islands as well, but recommended to consult WAMCO for further
clarification.
In response to this, the consultant mentioned that only minor civil works are intended to be
undertaken within the scope of the project owing to the island being semi developed, while any
significant vegetation that may require removal will be translocated to other parts of the island
as much as possible.
As a further action, Murthaza recommended for the proponent to prepare a waste management
plan and submit to EPA for approval, which could be completed at a later stage prior to bringing
the island into operating conditions.
-Regards,

Suma Mohamed
Assistant Project Officer
Waste Management and Pollution Control Department

 Please consider the environment before printing this email.
DISCLAIMER: This email and any files transmitted with it may contain privileged and/or confidential material and is intended solely for the
individual(s) or entity to whom they are addressed. If you are not the named addressee you should not disseminate, distribute or copy this email. If you have received this email by mistake please notify the sender immediately. E-mail transmission cannot be guaranteed to be
secure or error-free as information could be intercepted, corrupted, lost, destroyed, arrive late or incomplete, or contain viruses. The recipient
should check this email and any attachments for the presence of viruses. The sender nor the Ministry of Environment accepts liability for any
damage caused by virus(es) that may have been transmitted with this email or for errors or omissions in the contents of this message.

Suma Mohamed <suma.mohamed@environment.gov.mv>
to Siyaha, Ahmed, Ahmed, me

Greetings,
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Please disregard my previous email and find below summary of the revised key points discussed during
today's stakeholder meeting

Participants : Ahmed Murthaza (Director General, WMPCD
Hassaan Zuhair(Environmental and social safeguard specialist, MCEP)
Saudhulla Ahmed (MD, Siyaha Maldives)
Hazim Rasheed (Consultant, Siyaha Maldives)

The consultant highlighted that all the biodegradable waste generated will be managed within
the island itself, by making compost, which will be intern used as fertilizer for agricultural and
farming purposes, while an incinerator is proposed to be used to manage non-biodegradable
waste. Any remaining waste that cannot be managed within the island will be transferred to
Thilafushi.
Murthaza recommended to explore the option of transferring unmanageable waste to R.
Vandhoo, since this is the subject RWMF and to consult WAMCO further regarding the matter.
He mentioned that an agreement has to be signed between WAMCO and the proponent for this
purpose.
Hassaan highlighted that only some types of waste are accepted at R. Vandhoo RWMF, with
the facility not accepting food waste, leafy green waste, hazardous chemical waste or C&D
waste, but there is potential opportunity for them to take wood waste (such as the trunks of the
removed vegetation generated during site clearance) subject to it being packed according to the
required standard. He referred to the resort waste segregation guideline of WAMCO, which
contains details of the types of waste accepted and not accepted at the facility, as well as the
required standard for packing different types of waste. He mentioned that this guideline is likely
to be applicable to industrial islands as well, but recommended to consult WAMCO for further
clarification.
In response to this, the consultant mentioned that only minor civil works are intended to be
undertaken within the scope of the project owing to the island being semi developed, while any
significant vegetation that may require removal will be translocated to other parts of the island
as much as possible.
As a further action, Murthaza recommended for the proponent to prepare a waste management
plan and submit to EPA for approval, which could be completed at a later stage prior to bringing
the island into operating conditions.
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On Tue, Sep 22, 2020 at 2:34 PM Suma Mohamed <suma.mohamed@environment.gov.mv>
wrote:
Greetings,

Please find below a summary of key points discussed during today's stakeholder meeting.

Participants : Ahmed Murthaza (Director General, WMPCD
Hassaan Zuhair (Environment and Safeguard specialist, MCEP)
Saudhulla Ahmed (MD, Siyaha Maldives)
Hazim Rasheed (Consultant, Siyaha Maldives)

The consultant highlighted that all the biodegradable waste generated will be managed within
the island itself, by making compost, which will be intern used as fertilizer for agricultural and
farming purposes, while an incinerator is proposed to be used to manage non-biodegradable
waste. Any remaining waste that cannot be managed within the island will be transferred to
Thilafushi.
Murthaza recommended to explore the option of transferring unmanageable waste to R.
Vandhoo, since this is the subject RWMF and to consult WAMCO further regarding the matter.
He mentioned that an agreement has to be signed between WAMCO and the proponent for this
purpose.
Hassaan highlighted that only some types of waste are accepted at R. Vandhoo RWMF, with
the facility not accepting food waste, leafy green waste, hazardous chemical waste or C&D
waste, but there is potential opportunity for them to take wood waste (such as the trunks of the
removed vegetation generated during site clearance) subject to it being packed according to the
required standard. He referred to the resort waste segregation guideline of WAMCO, which
contains details of the types of waste accepted and not accepted at the facility, as well as the
required standard for packing different types of waste. He mentioned that this guideline is likely
to be applicable to industrial islands as well, but recommended to consult WAMCO for further
clarification.
In response to this, the consultant mentioned that only minor civil works are intended to be
undertaken within the scope of the project owing to the island being semi developed, while any
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significant vegetation that may require removal will be translocated to other parts of the island
as much as possible.
As a further action, Murthaza recommended for the proponent to prepare a waste management
plan and submit to EPA for approval, which could be completed at a later stage prior to bringing
the island into operating conditions.
-Regards,

Suma Mohamed
Assistant Project Officer
Waste Management and Pollution Control Department

-Regards,

Suma Mohamed
Assistant Project Officer
Waste Management and Pollution Control Department

 Please consider the environment before printing this email.

DISCLAIMER: This email and any files transmitted with it may contain privileged and/or confidential material and is intended solely for the
individual(s) or entity to whom they are addressed. If you are not the named addressee you should not disseminate, distribute or copy this email. If you have received this email by mistake please notify the sender immediately. E-mail transmission cannot be guaranteed to be
secure or error-free as information could be intercepted, corrupted, lost, destroyed, arrive late or incomplete, or contain viruses. The recipient
should check this email and any attachments for the presence of viruses. The sender nor the Ministry of Environment accepts liability for any
damage caused by virus(es) that may have been transmitted with this email or for errors or omissions in the contents of this message.

Siyaha Maldives <siyahamaldives@gmail.com>
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to Suma, Ahmed, Ahmed, me

Noted

with

thanks.

Kind Regards
Ibrahim Ali
Manager
_______________________________________________

Please consider the environment before printing this mail;
Ma. Heeraage | 1st Floor Dhilbahaaru Magu, Male,

20233 Maldives

Mobile: +960 7782350,viber ,Tel:+960 333 1682,+960 330 1682. Reg.
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Appendix 6. Land Use Site Plan
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- HARBOUR/HARBOUR CHANNEL
- CLINIC
- STAFF KITCHEN / STORE AND MESS
- OFFICE / PUBLIC TOILETS
- SHOP
- CARPENTRY
- LAUNDRY
- POWER HOUSE / RO PLANT
& MECHANICAL WORKSHOP
H1 - WASTE DISPOSAL UNIT
I - VEHICLE GARAGE
J - WATER TANKS FOR RO PLANT
K - OIL TANKS FOR GEN SETS
L - AGRICULTURE YIELD STORE
M - FERTILIZER STORE
N - MOSQUE
O - MULTI-FUNCTION HALL
P - GUARD HOUSE
Q - STAFF CAFE'
R - HATCHERY
S - EGGS & MEAT PROCESS UNIT
T - VEG & FRUITS PROCESS UNIT
U - JUNIOR STAFF ACCOMMODATION
V - SENIOR STAFF ACCOMMODATION
W - MANAGER ACCOMMODATION
X - OWNERS HOUSE (TYPE 1)
Y - OWNERS HOUSE (TYPE 2)
Z - FEED PROCESS UNIT
PLANTED ALONG ROAD SIDE
MANGO TREES
DWARF COCONUT PALMS (760 nos @ 3m distance)
BREADFRUIT TREES

ESTIMATED PRODUCTION:

AREAS (hectare)
POULTRY & ANIMAL HUSBANDRY
1 - CHICKEN BREEDING
1,200 SQM
2 - LAYERS
3,375 SQM
3 - GOAT REARING
7,200 SQM

4
5
6
7

VEGETABLES & FRUITS
- BANANAS
- VEGETABLES
- FRUITS
- AUTO POT SYSTEM

24,000 SQM
8,500 SQM
9,500 SQM
8,700 SQM

LANDSCAPING NURSERY
8 - PROPAGATING NURSERY 14,000 SQM
9 - MOTHER PLANTS
33,000 SQM
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Appendix 7. Harbour and Access Channel
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Appendix 8. Harbour and Break Water Details
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Appendix 9. Lease Agreement
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Appendix 10. Consultants who participated in preparation of EIA report
CHAPTER

NAME OF
CONSULTANT(s)

Introduction

Hazim Rasheed

Policy and Legal
Framework

Hazim Rasheed

Project
Description

Hazim Rasheed

Existing
Environment

Mohamed Musthafa

REGISTRATION NUMBER OF
CONSULTANT(s)

Saudullah Ahmed
EIA P20/2016

Hazim Rasheed
Saudullah Ahmed
Ismail Sharaaf

Methodology

Mohamed Musthafa

EIA P20/2016

Hazim Rasheed
Public
Consultation

Mohamed Musthafa

EIA P20/2016

Hazim Rasheed
Saudullah Ahmed
Ismail Sharaaf

Environmental
Impacts

Mohamed Musthafa

Project
Alternatives

Hazim Rasheed

Mitigation
Measures

Mohamed Musthafa

Conclusions

Mohamed Musthafa

EIA P20/2016

Hazim Rasheed

EIA P20/2016

Hazim Rasheed
EIA P20/2016

Hazim Rasheed
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Commercial goat farming, Central Sheep and Goat Promotion Office, Ministry of Livestock Development,
Department of Livestock Development, Livestock production Directorate, Lalitpur, Fifth Edition
Dr. Swayam Prakash Shrestha, Dr. Meera Prajapati, Dr. Denusha Shrestha, General Information on
Diseases of Animal, 2073, Animal Health Division, National Animal Science Research Institute, Nepal
https://www.agric.wa.gov.au/pests-weeds-diseases/diseases/crop-diseases
https://www.nal.usda.gov/awic/farm-animal-diseases
https://www.teagasc.ie/animals/beef/animal-health/diseases/
https://ausveg.com.au/biosecurity-agrichemical/crop-protection/overview-pests-diseasesdisorders/fungal-diseases/
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