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Non-Technical Summary
The proposed project is to undertake an Agricultural Project located in the island of
Funadhoo in North Huvadhoo Atoll at 0°33’42.85” N and 73°31’33.83”E. The nearest
airport is Koodoo airport approximately 20km north of Funadhoo. This Environmental
Impact Assessment (EIA) report has been prepared in order to meet the requirements of
Clause 5 of the Environmental Protection and Preservation Act of the Maldives to assess the
impacts of the proposed Agriculture Project in GA. Funadhoo. The main components of the
project include: creating accessibility to the island, Vegetation clearance, setting up utilities,
harvesting local produce, and livestock farming.
Currently, about 90% of fruits and vegetables are imported from overseas to the Maldives.
The majority of this food are transported to the tourist resorts and a major portion of the
remainder is used by the people of Male’, Hulhumale’, Villingili and nearby islands. The
quality of the fruits and vegetables which reaches the atolls is therefore, compromised and
not adequate for the population in terms of quality and volume. Therefore, there has always
been great need to improve on this condition. As such, one of the main objectives of this
project is to meet the needs of the local communities.
Interms of harvesting and growth, based on the available land, the growing area will be
allocated in a manner which has minimal effects on the natural habitat and trees to effect
minimum interruption. One hectare will be designed with net houses to grow most
vegetables, such as cucumber, chili, tomato, capsicum and sweet melon. In addition to that,
availability of affordable fruits and vegetables to the local communities in Huvadhoo Atoll
will be a priority. Goods will be produced using locally available fertilizers in order to
promote healthy vegetables and fruits. Another eight hectares will be used for open growing
such as coconut trees, banana, papaya, pumpkin, and sweet potatoes. A two hectare area
will be allocated for facility development as well as maintaining livestock. This will help to
maintain a naturally fertile land and make fresh meat available in the local area.
A 30kVA gensets will be established at the project site in the powerhouse, along with Two
5kVA gensets. A 10 ton RO plant will be placed in the island along with a 6 ton plant for
back up. 3 septic tank systems will be put in place as sewerage system. A rainwater
collection system for building roofs would be built to subsidize and support the water
production facility. A micro sprinkler system will be laid along the farm for irrigation
purposes. Disease control and quarantine facilities will be in place. The project is expected
to be completed in 12 months.
Regarding existing environment, there are no declared environmentally sensitive areas on
Funadhoo island. 9 different types of vegetation species were found on Funadho during the
survey. Majority of the mature trees in the island were Screw pines, typical coastal
vegetation and coconut palms. It is expected that about 30 to 40 percentage of vegetation
will be removed as part of the works. However, coastal vegetation will not be removed and
a 20m buffer area will be maintained. The island undergoes erosion on the eastern
oceanward side, although a substantial beach could be found on the western atollward side.
Proponent: Maritech Management Pvt. Ltd.
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Groundwater quality of the island was surprisingly poor, with large number of coliforms.
Eastern lagoon was covered with seagrass beds, while the seagrass beds were present only
near the coast on the Western side. It was observed that the Eastern lagoon was shallower
compared to the Western side, having less than 1m at low tide. The results of the surveys
show that 49.9% of the western reef was composed of rock with only 1.6% live corals, and
limited number of target fish were observed.
The legal framework for the project includes existing policy are regulation with respect to
any development sensitive to the environment such as the EIA regulation, regulation on
cutting and uprooting trees, Environment protection and preservation act, regulation on
coral mining, waste management regulation, dredging and reclamation regulation, etc. In
addition to these, there are agriculture specific regulation and guidelines, such as the
Agriculture policy, general regulation for food establishment, etc. One of the most
important set of guidelines with respect to the project is the Maldives Good Agriculture
Standards, which has been recently formulated. While it is not mandatory to conform to the
standards currently, the study strongly emphasises on its importance and recommends its
incorporation to the project.
Impact evaluation is undertaken by standard accepted methods. General impacts from
development in uninhabited islands exists for the development such as those including
vegetation removal and marine dredging, which has been noted among the more important
ones. General mobilisation and setup impacts are also there, in addition to establishing and
operating utilities in the island. Waste management in a secluded island such as this is
important. More specific impacts occur due to handling and using chemicals and fertilizers,
animal and pest control, and harvesting procedures.
Mitigation measures are given for each impact. Vegetation removal is unavoidable.
However, it is recommended to transplant larger trees as much as possible, and to utilise
green waste as compost for the facility. Marine dredging impacts are likewise unavoidable.
But the harbour is designed in such a way as to minimise the long term impacts. With
regards to agricultural practices, it is strongly recommended to follow the Maldives Good
Agricultural Practices.
Alternatives for the project includes assessment of the no project option as per usual where
the need for the project is discussed at length. It is concluded that the no project option is
not viable at this stage. Other alternatives such as those for the project site, harbour area,
water source, sewage options, and energy source has been discussed. The project has
proposed the most simple and commonly used sources and it is recommended to proceed
with these for the time being, while the harbour has been designed in the most environment
friendly manner possible.
Stakeholder consultations were carried out with different government authorities in addition
to respective councils. The councils were generally supportive of the project. However, they
all unanimously stated that they recommend more involvement of the island communities in
Proponent: Maritech Management Pvt. Ltd.
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development such as these. The government authorities expressed concern with respect to
projects such as these and the agricultural industry of the Maldives in general.
Monitoring program has been proposed as per usual. It is recommended to carry out annual
monitoring even after the construction works have been completed. Important monitoring
parameters include groundwater monitoring, marine water, marine life, shoreline, product
water, general health and safety at site, etc.
One of the key points with regards to impacts is, the scale/magnitude of works will be much
less compared to other types of development which takes place in uninhabited islands such
as airport developments or more typically, resort developments. The operation stage of the
project will also be much more environment friendly than other developments. However,
the main area of concern with regards to operation is apart from general good practices in
maintenance and waste management, the use of fertilizers and chemicals. This can be
regulated if it is ensured that the operation is in compliance with MGAP. In fact, the entire
operation can be made sustainable once the operation fully conforms to the guidelines as
provided by MGAP. Considering these factors and the great socio economic benefits the
project will bring to the regional community, the project can be regarded to be environment
friendly on a long term basis. With proper operating procedures as outlined in MGAP,
mitigation measures as given in this study, and subsequent monitoring, it is recommended
for the project to proceed as proposed.
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ސ ާދ ާ ޚ ުލ ާސ ާ
މި ރިޕޯޓަކީ ގއ .ފުނަދޫގައި ދަނޑުވެރިކަމުގެ މަޝްރޫޢުއެއް ހިންގުމުގެ މައްޗަށް ބިނާކޮށް ތައްޔާރު ކުރެވިފައިވާ
ރިޕޯޓެކެވެ .ތިމާވެށްޓަށް އަސަރު ފޯރާނެ މިންވަރު ބަޔާންކުރާ ރިޕޯޓް ނުވަތަ 'އީ.އައި.އޭ' މި މަޝްރޫޢަށް ހަދަން
ޖެހިފައިވަނީ މިމަޝްރޫޢަކީ ތިމާވެށްޓަށް އަސަރު ފޯރާނެ މިންވަރު ބަޔާންކުރާ ރިޕޯޓު ހެދުމާއި ބެހޭ ޤަވާއިދު  2012ގެ
'ޖަދުވަލު ރ'ގައި މިފަދަ ރިޕޯޓު ހަދަންޖެހޭ މަޝްރޫޢުގެ ލިސްޓުގައި ދަނޑުވެރިކަމުގެ ބޮޑެތި މަޝްރޫޢުތައް
އެކުލެވިފައިވާތީއެވެ .މިމަޝްރޫޢު ތިމާވެއްޓާއިބެހޭ ޤަވާއިދާއި ޤާނޫނަށް ފެއްތުމުގެ އިތުރުން ،މި އީ.އައި.އޭގެ ސަބަބުން
މިމަޝްރޫޢުގެ އެދިޔާރަށާއި ކަމާބެހޭ އެހެން ފަރާތްތަކަށް މަޝްރޫޢުއާއި ބެހޭ ނިންމުންތައް ނިންމުމަށް އެހީ އަކަށް
ވެގެންދާނެއެވެ .އަދި ދެމެހެއްޓެނިވި ގޮތަކަށް މިމަޝްރޫޢު ކުރިއަށް ގެންދިއަމަށް އޮތް ވަސީލަތަކަށް ވެގެންދާނެއެވެ.
މިމަޝްރޫޢުގެ ތެރެއިން ގޮވާންކޮށް އުފައްދަން ހަމަޖެހެފައިވާ ބާވަތްތަކުގެ ތެރެއިން ދިވެހި ރާއްޖޭގައި އާންމުކޮށް އުފައްދާ
ހުރިހާ ބާވަތެއްޖެ ތަރުކާރިއާއި މޭވާ ހިމެނެއެވެ .އަދި މީގެ އިތުރުން ރަށުތެރޭ ކުކުޅާއި ބަކަރި ގެންގުޅޭ ގޮތައްވެސް ވަނީ
ހަމަޖެހިފައެވެ .މިމަޝްރޫޢުގެ މަސައްކަތްތަކަށް ބަލާއިރު ،އެންމެ މައިގަނޑު މަސައްކަތަކީ ގަސްކޮށާ ބިން ސާފުކުރުމެވެ.
ތރެއިން ބަނދަރު ސަރަޙައްދެއް ހަދާގޮތަށްވެސްވަނީ ހަމަޖެހިފައެވެ .މީގެ އިތުރުން ،ބައެއް
އަދި މަޝްރޫޢުގެ ެ
އިމާރާތްކުރުމާއި ،ކަރަންޓާއި ފެނާއި ނަރުދަމާގެ ނިޒާމް ޤާއިމްު ކުރުމާއި ،ކުނި މެނޭޖްކުރާ ސަރަޙައްދަކާއި ކުއަރިންޓިންކުރާ
އމްކުރާގޮތަށްވަނީ ހަމަޖެހިފައެވެ.
ސަރަޙައްދެއް ޤާ ި
މި ރިޕޯޓުގެ ހޯދުންތައް ބިނާވެފައިވަނީ އޯގަސްޓް  2018ގައި މަޝްރޫޢުގެ ކޮންސަލްޓަންޓް ،ޢާމިރު މުޞްޠަފާގެ ޓީމުން މި
މަޝްރޫޢުގެ ސަރަޙައްދުގެ ތިމާވެށި ދެނެގަތުމަށް ކުރެވިފައިވާ ތަހުޤީޤުތަކަށް ބިނާކޮށެވެ .މީގެ އިތުރުން މިފަދަ
މަޝްރޫޢުތަކަށް ކުރިން މާލެގައާއި ދިވެހިރާއްޖޭގައި ކުރެވިފައިވާ ތަހުޤީޤުތަކަށް ވަނީ ރިޢާޔަތް ކުރެވިފައެވެ .އަދި
މަ ް
ޝރޫޢުގެ އެދިޔާރު މެރިޓެކް މެނޭޖްމަންޓްއިން ވަނީ ގިނަގުނަ މަޢުލޫމާތު ފޯރުކޮށްދީފައެވެ.
މިމަޝްރޫޢު ކުރިއަށްގެންދަން ހަމަޖެހިފައިވަނީ ގއ .އޮތޮޅުގައި ގއ .ދާންދޫއާއި ގއ .ކޮނޑޭއާއި ދެމެދުއޮތް ފަޅުރަށެއް
ކަމުގައިވާ ގއ .ފުނަދޫގައެވެ .ފުނަދޫއަކީ ރާއްޖޭގެ އެހެނިހެން ފަޅު ރަށްތަކެކޭ އެއްފަދައިން ގަސްބޯރަށެކެވެ .މިރަށުގައި
މިހާތަނަށް އެއްވެސް މުހިއްމު މަސައްކަތެއް ކޮށްފައެއްނުވެއެވެ .މިރަށަކީ އިހުޒަމާނުގައި ޖުޒާމްބަލި ޖެހިފައިވާ މީހުން
ކުއަރަންޓީންކުރުމަށް ބޭނުންކުރެވުނު ރަށެއްކަމުގައިވެއެވެ .މިރަށުގައި އީ.ޕީ.އޭ އިން ނާޒުކުވެށްޓެއްގެ ގޮތުގައި
ފާހަގަކޮށްފައިވާ އެއްވެސް ސަރަޙައްދެއްނުވެއެވެ .މިރަށުގެ މާހައުލު ދެނެގަތުމުގެ ގޮތުން ހުވަދޫ އަތޮޅުގެ މޫސުމާއި ،ރަށުގެ
ގަސްގަހާ ގެއްސާއި ،މޫދުގެ ދިރުން ހުރި މިންވަރާއި ،ފެނުގެ ކޮލިޓީ މި ތަހުޤީޤުތައްވަނީ ކުރެވިފައެވެ .މީގެ އިތުރުން
ރަށުގެ ގޮނޑުދޮށަށް އައިސްފައިވާ ބަދަލުތަކާއި ،ގިރާ ސަރަޙައްދުތަކާއި ވޮޑޭ ސަރަޙައްދުތައްވަނީ ހޯދިފައެވެ.
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މިހޯދުންތަކަށް ބަލާއިރު ،ރަށުތެރެއިން އެންމެ ގިނައިން އުފެދިފައިވާ ބާވަތެއް ކަމުގައި ބެލެވެނީ ކަށިކެޔޮ ،ބޯކެޔޮ ،އަދި
ރުއްގަހެވެ .އަދި ބަނދަރު ހަދަން ހަމަޖެހިފައިވާ ސަރަޙައްދުގެ މޫދުވިނަ ގިނަކަމާއި ،މޫދުގެ ދިރުން މަދުކަމުގައިވަނީ
ފާހަގަކުރެވިއެވެ.
މި މަޝްރޫޢުގެ ސަބަބުން ތިމާވެށްޓަށް ކޮށްފާނެ އަސަރުތަކުގެ ތެރޭގައި އަންނަނިވި ކަންކަން ފާހަގަ ކޮށްލެވެއެވެ.
އޭގެތެރެއިން ،ފުރަތަމަ މޮބިލައިޒް ކުރުމުގައި ކުރާނެ އަސަރުތަކާއި ،ސައިޓްސެޓަޕް މަސައްކަތުގެތެރޭ ކުރާނެ އަސަރުތައް
ތރައްޤީ މަސައްކަތްތަކެއް ކުރިއަށް ކުރާނެ
ހިމެނެއެވެ .މިއީ މީހުން ދިރިނޫޅޭ އެއްވެސް ރަށެއްގައި އެއްވެސް ބާވަތެއްގެ ަ
އަސަރުތަކެކެވެ .މިމަޝްރޫޢަށް ޙާއްސަ އަސަރުތަކުގެ ތެރޭގައި ،ގޮވާން ކުރުމުގައި ކުރާނެ އަސަރުތަކާއި ،ކެމިކަލް އަދި
ފާރޓިލައިޒަރ ބޭނުން ކުރުމުން ކުރާނެ އަސަރުތައް ހިމެނެއެވެ .ބަނދަރު ސަރަޙައްދު ހެދުމުން މޫދުގެ ހިމެނޭ
އެކިބާވަތްތަކުގެ ދިރުމަށް އަސަރު ކުރާނެކަމަށް ބެލެވެއެވެ .ނަމަވެސް މިއީ ކޮންމެގޮތެއްވިޔަސް ކުރާނެ އަސަރުތަކެއްކަމުގައި
ބެލެވެއެވެ .އަދި ދިގުމުއްދަތަކަށްކުރާނެ އަސަރުތައް ކުޑަކުރުމުގެ ގޮތުން ބަނދަރު ފަރުމާކުރެވިފައިވަނީ ގޮނޑުދޮށާއި
ދުރުންނެވެ .މަޝްރޫޢުގެ ބަދަލުގައި ކުރެވޭނެ ކަންކަމަށް އަލިއަޅުވާލައިފައިވަނީވެސް މިފަދަ އަސަރުތައް ކުޑަކުރެވޭނެ އިތުރު
ގޮތްތަކެއް ބެލުމަށްޓަކައެވެ .މިގޮތުން މަޝްރޫޢު އެއްވެސް ގޮތަކަށް ކުރިއަށް ނުގެންދުމާއި ބެހޭގޮތުން ،އަދި މިސަރަޙައްދަށް
ފެނާއި ކަރަންޓާއި ނަރުދަމާގެ ޙިދުމަތްތައް ފޯރުކޮށްދެވޭނެ ތަފާތު ގޮތްތަކަކަށްވަނީ އަލިއަޅުވާލެވިފައެވެ .ނަމަވެސް
މަޝްރޫޢުގައި ހުށަހަޅާފައިވާ ގޮތްތަކާއި ޚިލާފަށް އެއްވެސް އިތުރު ކަމެއްކުރުމަށް މިރިޕޯޓުގައި ހުށަހެއްނާޅައެވެ .މިމޭރުމުން
އެންމެ ބޮޑަށް ބާރުއަޅާފައިވަނީ މޯލްޑިވްސް ފުޑް އެންޑް ޑްރަގް އޮތޯރިޓީ ،އަދި މިނިސްޓްރީ އޮފް ފިޝަރީޒް އެންޑް
އެގްރިކަލްޗަރ އިން އެކުލަވާލައިފައިވާ 'މޯލްޑިވްސް ގުޑް އެގްރިކަލްޗަރަލް ޕްރެކްޓިސް' )އެމް.ގެޕް( ގެ ހިމެނޭ ކަންކަމާއި
އެއްގޮތަށް މަޝްރޫޢު ކުރިއަށްގެންދިއުމަށެވެ.
މިމަޝްރޫޢުގެ އެކި ކަންކަމާއި ބެހޭގޮތުން ސަރުކާރުގެ އެކި އިދާރާތަކާއިވަނީ މަޝްވަރާ ކުރެވިފައެވެ .މިގޮތުން މޯލްޑިވްސް
ފުޑް އެންޑް ޑްރަގް އޮތޯރިޓީ ،އަދި މިނިސްޓްރީ އޮފް ފިޝަރީޒް އެންޑް އެގްރިކަލްޗަރ ،ހެލްތު ޕްރޮޓެކްޝަން އެޖެންސީ
އާއިވަނީ މަޝްވަރާކުރެވިފައެވެ .އަދި ކައުންސިލްތަކާއިވެސްވަނީ މަޝްވަރާކުރެވިއެވެ .މިމަޝްވަރާތަކުގެ އަލީގައި ،އަދި
މަޝްރޫޢުގެ ހިމެނޭ އެކި ކަންކަމަށް ބަލާއިރު ،ޖުމްލަ ގޮތެއްގައި މިމަޝްރޫޢުގެ ސަބަބުން ތިމާވެށްޓަށް ލިބޭ ގެއްލުމަށްވުރެ،
ލިބޭނެ އިޖުތިމާޢީ އަދި އިޤްތިޞާދީ ފައިދާތައް ގިނަގުނައެވެ .މިރިޕޯޓުގައި ތިމާވެއްޓަށް އަސަރުކުރާ މިންވަރު ހޯދުމަށްޓަކައި
ހަދަންޖެހޭ 'އެންވަޔަރަމެންޓަލް މޮނިޓަރިންގ ޕްލޭނެއް' އެކުލެވިގެންވާނެއެވެ .މި ޕްލޭން ބެހިގެންދަނީ ކޮންސްޓްރަކްޝަން
މަސައްކަތް ކުރަމުންދާއިރަށާއި މަސައްކަތް ނިމުމަށްފަހު  5އަހަރު ވަންދެންނެވެ .މިމޮނީޓަރިންގެ މަސައްކަތަކީ
ދެމެހެއްޓެނިވި ގޮތެއްގައި މިމަޝްރޫޢު ތަރައްޤީ ކުރުމަށް އޮތް ވަރަށް މުހިއްމު ވަޞީލަތެކެވެ .އެހެން ކަމުން ،މިރިޕޯޓުގައި
މަޝްރޫޢުގެ އަސަރުތައް ު
ކޑަކުރުމަށް އެޅޭނެ ފިޔަވަޅުތައް އެޅުމަށްފަހު ،އަދި ހުށަހަޅާފައިވާ މޮނީޓަރިން މަސައްކަތްތައް
ކުރިއަށްގެންދާގޮތަށް ،މިމަޝްރޫޢު ހުށަހަޅާފައިވާގޮތަށް ކުރިއަށް ގެންދިއުން އެންމެ ރަނގަޅުކަމުގައި ފެނެއެވެ.
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Proponent: Maritech Management Pvt. Ltd.

Environmental Impact Assessment for GA.Funadhoo

1. Introduction
1.1

Background

This Environmental Impact Assessment (EIA) report has been prepared in order to meet the
requirements of Clause 5 of the Environmental Protection and Preservation Act of the
Maldives to assess the impacts of the proposed Agriculture Project in GA. Funadhoo.
The main components of the project include: creating accessibility to the island, Vegetation
clearance, setting up utilities, harvesting local produce, and livestock farming.
The report will look at the justifications for undertaking the proposed project and it will
identify and determine the significance of the potential impacts of the proposed works.
Alternatives to proposed components or activities in terms of location, design and
environmental considerations would be suggested along with measures to mitigate any
negative impact on the environment. The no project option will also be discussed in light of
the justification of the project.
Environmental monitoring programme is vital in order to demonstrate the long-term
sustainability of the proposed project as well as to undertake mitigation measures before any
impact leads to long-term significant effects. Long term monitoring helps to understand
uncertainties in impact analysis improving future impact predictions and project
implementation. Therefore, an environmental monitoring and management plan would be
suggested.
The major findings of this report are based on qualitative and quantitative assessments
undertaken during consultations; research and site during August 2017. Available long-term
data were collected from available sources, such as long-term data on meteorology and
climate from local and global databases.
It may be necessary to note that consistent, regular environmental data for the island is
lacking, as is the case for most of the islands in the Maldives. However, there have been
previous environmental study undertaken for the island for another agricultural project,
namely EIA for GA. Island for agricultural development (Naeem et al, 2007). Additionally,
there have been other agriculture projects of similar nature to which environmental studies
had been carried out.
These include: EIA for the proposed Poultry farm development project at N.
Ehdhufarumairah (Jameel & Faiz, 2016), EIA for the proposed agricultural development
project at GDh. Dhoonirehaa (Riyaz & Adam, 2016). These resources have been used
selectively in this report. Furthermore, information shared by the management and other
stakeholders has been used throughout the report.
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1.2

Aims and Objectives of the EIA

This report addresses the environmental concerns of the proposed agricultural works to be
undertaken in GA. Funadhoo. The report attempts to achieve the following objectives.


Describe the project components to the relevant authorities



Allow better project planning and decision-making based on sustainable
development.



Mitigating impacts caused due to the works outlined in the project



Outline an environmental management and monitoring plan



Promote informed and environmentally sound decision making



demonstrate the commitment by the proponent to protect and preserve sensitive
natural environments

1.3

Methodologies

This EIA has been prepared by Amir Musthafa, a registered permanent environmental
consultant with a number of years of experience in the environmental field in the Maldives.
Amir Musthafa has been assisted by Mahfooz Abdul Wahhab, a permanent environment
consultant, and Rashihu Adam, a temporary consultant.
The marine and vegetation surveying component of the project was undertaken by Rashihu
Adam and Ismail Giyas.
Internationally recognized and accepted methods have been used in this environmental
evaluation and assessment. This EIA is based mainly on data collected during a field
investigation mission on 18th to 19th August 2017. The data collection methods are described
in detail under the following Section.

1.4

Methods of data collection

Conditions of the existing environment of the study area were analysed by using various
surveying techniques and scientific methods. Field surveys were carried out to get a further
understanding of the existing environment of the island
The following investigations were carried out on site.
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Surveys of the existing structures on land and in the lagoon



Marine environment survey



Terrestrial survey



Current measurement



Depth measurement at harbour area



Marine water quality



Ground water quality



Socio-economic environmental survey

1.4.1 Water quality
Three marine water samples were collected (Refer to Figure 2 and Table 1 for sampling
locations and respective GPS coordinates). Samples were collected in 500 mL plastic bottles
by first rinsing the bottle with the sampling water three times. Marine water samples were
collected just below the surface. Ground water samples were collected from existing well
(G2) and by digging a well on the island (G1). All the water samples were collected on 18th
August 2017. The water samples were collected between 1500 to 1730 hours.
Samples were then sent to Maldives Water and Sewerage Company’s (MWSC) water quality
assurance laboratory for testing.
1.4.2 Terrestrial vegetation
A 30 meter long measuring tape was laid. The types of plants visible on both sides of the
measuring tape at every 5 meter intervals were recorded. To give an indication of the
maturity of the trees the height of the trees were recorded into 4 categories; ground: all small
plants, vines and shrubs growing at ground level, 1st storey: plants of height less than 2 m, 2nd
storey: plants of height between 2-4 m, 3rd storey: plant of height 4 m and above. To show the
abundance of observed plants, percentages were calculated for each tree height category. 3
transects were taken at different locations (Refer to Figure 2 and Table 1 for vegetation
survey locations and respective GPS coordinates).
1.4.3 Terrestrial animal frequency
To baseline the flora and fauna of the island, the frequency of species encountered during the
whole survey from 09:30 to 17:30 on 18th April 2017, while walking around the island was
recorded. Each time a species is found it was tallied to get the total frequency.
3

Environmental Impact Assessment for GA.Funadhoo

1.4.4 Land clearance
The number of mature trees that require removal could not be calculated as we were not able
to undertake quadrat surveys due to the dense undergrowth of vegetation on the island.
Therefore 8 transects were taken near and on the project footprint where most clearance
would take place. The idea is to have a rough estimate of the types of mature trees in the
terrestrial environment and their respective frequencies.
1.4.5 Current measurement
A drogue constructed from plastic plates joined together by bolts to make four fins (Figure 1)
to catch the currents, were used to measure currents. The drogue was deployed for five
minutes, the start and end location of the drogue was geo-referenced using a hand-held GPS
(Figure 1). The distance travelled was later calculated and the speed of currents determined.
Drogue runs were done at 3 different locations (the locations of current measurement are
shown on Figure 2 and respective GPS coordinates on Table 1.)

Figure 1. Drogue deployed at sea for current measurement (left) and hand-held GPS
used to geo-reference sampling locations
1.4.6 Depth measurements
Depth measurements were undertaken using a handheld echo sounder and GPS, with the
depth later corrected using tide data from Kaadedhoo weather station. Depth measurements
were taken in 25m grids around the harbour basin and entrance channel area.
1.4.7 Benthic substrate analysis
CPCe software was used to assess the benthic substrate, which is one of the most widely used
tools for marine assessments. 15 pictures were taken at each respective site from which 10
photos are chosen for analysis (Refer to Figure 2 and Table 1 for sampling locations and
respective GPS coordinates). CPCe used 25 points on each photograph to point out the
4
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substrate found at each point. The software calculates the percentage of each substrate for the
10 photographs. The method is repeated to take 3 transects at different locations.
1.4.8 Fish census
The frequency of fish (indicator species of fish watch Maldives developed by MRC)
encountered while swimming for 5 minutes in a straight line on the reef were tallied to get the
total frequency. Fish census were carried out at the 3 locations where benthic substrate
analysis were undertaken (Refer to Figure 2 and Table 1 for sampling locations and
respective GPS coordinates).
1.4.9 Stakeholder consultations
Stakeholder consultations were carried out in meetings held between 16th August to 6th
September. The EIA scoping meeting gave the opportunity to consult with the Environmental
Protection Agency, the proponent, and the GA. Atoll council in one sitting. Subsequent
meetings with the relevant island councils, government institutions were held both in person
and via telephone.
1.4.10 Study Area, Impact Area and Geo-referencing
All the sampling locations were geo-referenced using a hand-held GPS. The geo-coordinates
for each sampling locations is shown in Table 1 and the locations are given along with the
study area in Figure 2 below.
Table 1: Geo-coordinates for all sampling locations at Funadhoo
GPS Coordinates
Code

Type

Location

Longitude

Latitude

T1

Vegetation Sampling point
1 for transect 1

North of
island

73°31'28.28777"E

0°33'52.39131"N

T2

Vegetation Sampling point
1 for transect 2

North of
island

73°31'30.58667"E

0°33'49.16726"N

T3

Vegetation Sampling point
3 for transect 3

NE of island

73°31'34.40204"E

0°33'50.54070"N

Vegetation Sampling point

North of

73°31'28.90996"E

0°33'47.47551"N

T4
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4 for transect 4

island

T5

Vegetation Sampling point
5 for transect 5

North of
island

73°31'27.13142"E

0°33'51.71889"N

T6

Vegetation Sampling point
6 for transect 6

Middle of
the island

73°31'34.35720"E

0°33'45.14400"N

T7

Vegetation Sampling point
7 for transect 7

SW of island

73°31'36.02779"E

0°33'36.64033"N

T8

Vegetation Sampling point
8 for transect 8

SE of island

73°31'41.38617"E

0°33'40.81994"N

DR1

Drogue run 1

Near Eastern
Beach

73°31'24.59955"E

0°33'52.44179"N

DR2

Drogue run 2

Near
Northern tip

73°31'23.23222"E

0°33'56.87546"N

DR3

Drogue run 3

Near
Southern Tip

73°31'36.21090"E

0°33'30.28574"N

Drogue run 4

Near
Proposed
Channel
Area

73°31'23.65794"E

0°33'45.19716"N

MWS3

Water Quality Sample 3

Near
Proposed
Channel
Area

73°31'23.78395"E

0°33'51.73382"N

M4

Marine sampling point 1 for
Transect 1, Water Quality
Near
sample 1, Fish census 1
Southern Tip

73°31'34.12"E

0°33'29.63"N

M5

Near
Marine sampling point 2 for Proposed
Channel
Transect 2, Water Quality
Area
sample 2, Fish census 2

73°31'24.98"E

0°33'45.00"N

DR4
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M6

Near
Proposed
Marine sampling point 3 for Channel
Area
Transect 3, Fish census 3

G1

Ground water sample 1

Ground water sample 2

G2

73°31'21.83"E

0°33'44.08"N

North tip of
island

73°31'38.58564"E

0°33'34.02132"N

South of
island

73°31'30.43318"E

0°33'42.85954"N

Study area for the project and the location at which surveys were carried out in Figure 2
below. The impact area is illustrated in Figure 3.
As can be seen, the expected impact area is the entire island as the project will take place
through out the island. The direct impacts will be on the vegetation removal areas. Beyond
this, indirect impacts will be felt in the whole island. However, these impacts are not
expected to be significant. Beyond the island, impacts are further expected to occur at the
harbour area and the entrance channel area as shown below. Impacts from dredging is
expected to occur about 50 – 100m area surrounding the dredge area.
Other islands or lagoons are not expected to endure any notable impact from the project.
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Figure 2: Study Area and Sampling locations at Funadhoo
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Figure 3 Impact area from the project
9

EIA for Agricultural Project in GA. Funadhoo

1.5

The Proponent

Maritech Management Pvt Ltd (Maritech) was established in 2000, and has grown
consistently over the years, specializing in technical consultancy and the maritime sector.
The company is mostly engaged in marine survey and supporting maritime logistics.
However, Maritech have invested in real estate and engaged in different business activities
in the medium scale. In 2006, Maritech leased the island of Maamutaa for a period of 2
years and conducted agricultural activities on the island.

1.6

The Project Location

The proposed development project is located in the island of Funadhoo in North Huvadhoo
Atoll at 0°33’42.85” N and 73°31’33.83”E. The nearest airport is Koodoo airport
approximately 20km north of Funadhoo.
The closest island to the project location is a very small uninhabited island named Funadhoo
vilingili less than 1km north. The closest inhabited islands to the project location are
Kondey (7km), Dhiyadhoo (9km) and Gemanafushi (13km) south of the project location
and Dhaandhoo (9km) north of the project location.
The project location, Funadhoo island is located on eastern rim of Huvadhoo Atoll within a
separate coral reef system (within a separate Falhu). Any part of Funadhoo island or reef is
not included in the list of sites requiring special protection.
The study area for this EIA encompasses the entire island, which is about 21 Ha big, and
surrounding lagoon as shown in the following image.
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Figure 4. Location of Funadhoo in Gaafu Alif Atoll

1.7

Need and Justification

Currently, about 90% of fruits and vegetables are imported from overseas to the Maldives.
The majority of this food are transported to the tourist resorts and a major portion of the
remainder is used by the people of Male’, Hulhumale’, Villingili and nearby islands. The
quality of the fruits and vegetables which reaches the atolls is therefore, compromised and
not adequate for the population in terms of volume. All the transportation adds to the cost
while the quality of the product is reduced. Therefore, there has always been great need to
improve on this condition. As such, the objective of this project is to meet the needs of the
local communities by ensuring:




Availability of required produce
fresh produce
at affordable prices

It is understood that the environment is critical to the natural and cultural heritage of the
Maldives in terms of the diversity of plants and animals. It is fundamental to the sustainable
development of the country, to provide food and a range of other products, which reduce the
dependency on imports. This is also the way forward in establishing food security for the
Maldives.

11

Environmental Impact Assessment for GA.Funadhoo

Maldives has very insignificant production of eggs and poultry products compared to the
demand. In the past 5 years, it has been importing more than 100 million eggs. Imports in
the year 2013 are estimated at 115 million eggs at a value of US Dollars 9.6 million. For all
its requirements, the country is totally reliant on import of eggs. Use of poultry farming
will reduce the dependency on imported dietary products and also increase the food
security.

2. Project Description
The agriculture project is divided into 5 main components.






Creating safe marine accessibility to the island
Vegetation clearance
Establishment and use of utilities
Agricultural works
Livestock farming

All infrastructure and utilities will be land based works, and the only coastal related works
is regarding providing accessibility to the island. These are all environmentally sensitive
activities albeit with varying degrees of sensitivity.

2.1

Land use and operation of farm

Based on the available land, the growing area will be allocated in a manner which has
minimal effects on the natural habitat and trees to effect minimum interruption. One hectare
will be designed with net houses to grow most vegetables, such as cucumber, chili, tomato,
capsicum and sweet melon. In addition to that, availability of affordable fruits and
vegetables to the local communities in Huvadhoo Atoll will be a priority. The land use plan
is given in Annex 3.
Goods will be produced using locally available fertilizers in order to promote healthy
vegetables and fruits. Another eight hectares will be used for open growing such as coconut
trees, banana, papaya, pumpkin, and sweet potatoes.
A two hectare area will be allocated for facility development as well as maintaining
livestock. This will help to maintain a naturally fertile land and make fresh meat available in
the local area.
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Figure 5 Sample images of Malaysian King Coconuts

Malaysia king coconut trees sourced locally will be planted on the roadside. These trees
will take approximately 5 years to get established start producing fruit.
In the first year, open air fields of banana will be planted along with papaya, pumpkin and
sweet potato. Watermelon, okra and brinjal will be introduced in the second year. Net green
housing areas will be developed for fruits and vegetables to grow safely

Figure 6 Sample images of farm area

A harbour area will be dedicated for safe harbouring of vessels for transportation of goods.
The initial livestock of chicken will be introduced to the island, which will be sourced
locally. A layer chicken poultry production and operation facility will be developed on the
island. The facility developed at the island would be able to cater for three poultry houses.
Layer-type chicks would be reared in cages. The cages would be fitted at a height of about
75 cm above floor level with feeders and drinkers fitted on the sides, running along the
length and width of the cages. Cage houses meant for chicks will not have sidewalls, and
weld-mesh cover will be provided up to the bottom floor level.
13
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The facility would have exhaust systems to remove hot air by and fresh air introduced
through inlets. Air temperature, relative humidity, lighting, ammonia level, ventilation
rate, etc., will be monitored and controlled automatically. Chicken enduring the best microenvironment will grow faster with better feed efficiency. A minimum distance of 30 m
between brooder and layer houses would be maintained. The number of buildings required
varies according to the length of intervals between receiving each batch of chicks.
In phase two, goat farming will be introduced. Goat population is not expected to exceed
chicken. Only a limited stock will be maintained in the island. They will be kept in open
areas with barbed wire fencing around the premise. Goats will be sourced locally as well.

Figure 7 Sample images of livestock

The target customers include those demanding organic and semi-organic fruits and
vegetables, and free-range chicken and eggs as well as goats. The priority is the local
islands in GA. and GDh. Atoll in addition to resort islands in the region. The developer
plans to associate directly with local market and tourism industry and use the internet as one
of its marketing channels, in the future

2.2

Initial mobilisation and site setup

Site mobilization of construction equipment, materials and workforce to the islands can be
brought in after the completion of the entrance clearance work, and completion of the
temporary jetty construction. A sand bund will not be constructed as part of the works.
The equipment and machinery will be brought in on a landing craft. Equipment will include
cement mixers, batching plant excavator, loader, bull dozer, bob cat, etc. Equipment,
machinery and tools.
In the construction phase key activities based on the proposed concept include site
preparation, mobilization of materials and equipment, temporary accommodation and
14
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services for labour force, development of water supply, sewerage and power generation
facilities, and construction of arrival and service jetties, landscaping and demobilization.
Machinery and tools used for these activities would be in good condition and used under
strict supervision. Heavy vehicles such as excavators, bulldozers and trucks would be kept
in designated areas and existing or project specific paths would be used. Temporary sheds
will be built on the island to house equipment and tools.

2.3

Temporary facility

Temporary facilities will be developed on areas where permanent structures are to be
developed. Therefore, utilities such as powerhouse, fuel tanks, desalination plant and waste
management center will be developed at the early stages of the construction of the island.
Once temporary Jetty is completed site setup works will commence. The temporary facility
can accommodate up to 70 workers. Containers will be retrofitted and used as the site
office.
The utilities used at the temporary site will be the same as used for the project site, which
will be set up early. More details on the utilities are given in the following sections.

2.4

Waste management

A waste management area will be set up using a steel structure. The area will beopen and
shaded. During the construction phase, the main waste stream including kitchen waste,
waste from temporary accommodation blocks, hazardous waste and waste from office
blocks will be collected in designated bins for different groups of wastes. All constructional
waste will be taken to this area, and segregated into 5 types; green waste, biodegradables,
steel, plastics & paper, hazardous.
With respect to household type wastes, recyclables from non-recyclables will be segregated
at the collection point. Staff will be informed on the type of waste that are regarded as
recyclables and non recyclables. They would be informed on how the waste are to be
collected in their accommodation areas. The waste would be collected on a daily basis and
transported to the designated waste management site, and placed in appropriately labelled
bins for recyclables and non-recyclables. Images such as given in the Figure below would
be used. This will reduce the total no. of waste produced and the system will be easier to
manage ensuring sustainability
Waste will be collected and sent to Thilafushi once a month on a dedicated vessel.
Transferring of waste may be outsourced. At the conclusion of the construction stage, a full
cleanup of the entire island will occur, and the site will be entirely cleaned and waste
transferred to Thilafushi. The waste management site in the island will be developed into
the permanent structure for the facility operations.
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Hazardous wastes such as grease, waste oil from generator and machinery, empty paint and
varnish cans, batteries, water proofing and other finishing chemicals will be generated
during the construction phase. They will be collected in separate areas and send for
appropriate disposal at Thilafushi or other designated landfill in separate and appropriate
packaging.
Manure from the hens is collected on a separate plastic conveyer belt at the poultry house
and transported to the far end of the house (opposite to the eggs). This ensures that the risk
of contact between the eggs and manure is as low as possible. The manure is collected at the
rear end of the house and loaded onto trucks to be transported to crop farms.

2.5

Access to the island

The initial works will be to dredge an 65ft wide entrance channel and create a 150ft wide
250ft long harbour basin. A temporary jetty 100ft long with concrete piles and wooden deck
will then be built towards this basin. The Jetty will allow for water circulation along the
islands natural shoreline.
Dredging will be carried out by using a dredging set which includes an excavator deployed
on top of a barge. The excavator bucket is approximately 1.5m3. The excavated material
will be put on top of the barge until disposed of and deposited on the material pilling area
on the islands.

Figure 8 Sketch of the initial jetty in the harbour area
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A temporary sand bed may need be constructed on the excavation area, for excavator
movement Sand required for construction of the bed will be obtained by excavation from
the adjacent shallow areas. These temporary sand beds if constructed will be dismantled
once the excavation/ ground leveling work is finished. Sand obtained from the entrance will
be used for the land for site setup. The location of the channel and harbor basin area is
shown in the Figure below.
The area was chosen as it was regarded as the ideal location considering the wave and
current energy in the area, and if properly designed and built will provide a safe shelter to
vessels.
A harbour will be built later at the same exact footprint as the jetty. The main components
of the harbour will include breakwater structures, and the quaywall area. Breakwater will be
constructed using rock boulder of unit weight 600 – 800 kg. Alternatively concrete geo bags
of 600 – 1000 kg can be used. Quaywall will be constructed using concrete caisson blocks,
which will be cast off site.

Figure 9 Proposed Harbour area

The harbour will be detached from the islands shoreline with the help of a jetty structure
from the harbour to the island. The jetty will be made with concrete piles with a concrete
slab and timber deck on the surface. The structure will allow for water circulation and
17
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therefore cumulative impact from the harbour will be minimal.
The harbor basin had been located central part of the island. Depth of the basin is -3m
from low water level. The harbour basin will be fully dredged, and therefore the sea
grass in the area will be removed. The area may require maintenance dredging every
7-10 years to maintain depths if so required. The dredged material, which is expected
to be 1000 cbm will be used for levelling and compaction of the ground inland.
Initially only the jetty component will be built., which allows for water circulation and
sediment transport underneath.

2.6

Vegetation Clearance

There will be significant vegetation clearance as part of the project. While bush type
areas will be completely cleared, larger trees, most of which is pine trees in the island
will be utilised in the island as much as possible. Most large trees will be replanted at
other locations. As part of the project about 40% of the land area will be cleared.
However, coastal vegetation belt area will not be cleared except for only the harbour
area location, which is mainly to provide access.
Removal of vegetation (all trees, stumps, roots, logs, rubbish and shrubs) from the
development foot print and disposing will be done as efficiently as possible.
Site clearing will be carried out, unless otherwise required, palms, large trees and
other necessary vegetation will only be removed which will be used for landscaping at
required areas at a later stage. The site clearing will conform to the EIA and Regulation
on Uprooting and Transport of Palms.
Any roots, stumps, etc., that could potentially be required to be moved shall be
removed to a depth of approximately 400 to 600 mm below the lower elevation of the
excavation with a 3ft width from the base of the tree. All holes remaining after
clearing will be backfilled and compacted.

2.7

Building Construction

Numerous buildings will be constructed as part of this project to develop a functioning
facility. As such the following structures are proposed.
Building

Area (sqm)

General Accommodation

508.1
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Mosque

100.6

Workshop

81.2

Staff kitchen/mess room

110.8

Packing / General store

400.0

Cold Store

241.5

Powerhouse

495.2

Desalination plant

112.7

Fuel Storage tank bund

130.0

Senior staff accommodation

34.4

Quarantine area

20.0

Water tank bund

142.0

Conventional buildings types will be used with Concrete structures for all structure,
with masonry blocks. Dewatering is expected to occur at a very small scale, if at all, as
there will not be any high rise buildings. All buildings will be one storey buildings.
There will not be any basement built in any of the buildings.
All land-based structures will be constructed after an offset of 20m from the shoreline.
This area is designated as a buffer area by the island council, and the only disruption to
the vegetation in this area is in order to make about 10 pathways to the beach along the
project site vegetation line. These pathways had existing previously and therefore no
additional disruption of this buffer area will take place as part of the project.
Excavation dewatering and foundation construction works would occur for all
significant land based structures. Shallow raft or beam foundation will generally be in
use. Beam foundations are most common and probably most cost effective foundation
type being adopted in the Maldives, since low rise buildings do not require
withstanding heavy loads. There will not be any high rise buildings as part of the
project. All buildings would consist of masonry work, reinforced concrete and
structural steel work using manual labours and minor excavation works.
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All materials will be imported and local rocks and/or sand will not be used for
construction. For single storey buildings, the general practice had been to excavate
about 0.3 – 1.2 meter for foundation, which will not require any significant dewatering.
Power cables, sewer, drainage and water pipe grids will be connected through
underground trenches. Small excavators will be used for trenching work.

2.8

Utilities

The island will be self - sufficient in terms of power, water and utilities. It will have its own
powerhouse, desalination plant, and options to handle sewage.
2.8.1 Powerhouse
A 30kVA gensets will be established at the project site in the powerhouse, along with Two
5kVA gensets. Day tanks will be located right outside the powerhouse building and will be
inside containment bunds. Thick insulated walls will be constructed to ensure minimum
noise pollution.
Diesel fuel will be stored in 2 - 3 tanks of 1000 litre capacity outside the powerhouse. Fuel
will be stored in the fuel farm in above ground HDPE tanks enclosed in a concrete bund.
The area flooring will be concrete as well. The tanks will be built on reinforced concrete
foundations.
Energy efficient synchronized diesel power plants will be setup in the island, which
automatically changes the load based on usage requirements. The electrical supply will be
of phase and high voltage cable. Powerhouse and all related facilities will be installed
according to the requirements of Maldives Energy Authority
The noise level outside the powerhouse building at the facility shall not exceed 55dB(A).
Noise insulation will be done inside the powerhouse to ensure this standard is met. As such
thick walls insulated walls, and attenuators will be in place. Generator sets will be placed on
anti-vibration mounts and noise insulation baffle walls will be used. Control room would be
entirely sound proofed. During emergencies, backup 5 kW generator will be used.
Exhaust stacks will be connected to each generator set. Each exhaust stack will be above 6m
from the ground level. All building will have an offset of 7m from the oil storage bund as
per the Fire and Safety Regulation. Electricity will be distributed through low voltage
underground cables. Underground distribution system also consists of distribution
substations, distribution feeder boxes, and service cables. Fuel storage tanks will be built
using steel plates.
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Fuel will be transported to site by registered local fuel suppliers. Fuel will be transported
from the harbor/jetty to the powerhouse in steel barrels transported on 2 ton lorry.
High energy rating appliances will used in all the island, while LED lights and inverts will
be in place. Outdoor lights will be solar. Awareness program will be carried for operational
staff on the importance of conservation of energy
2.8.2 Desalination plant
A 10 ton RO plant will be placed in the island along with a 6 ton plant for back up.
Desalinated water produced on the islands will be supplied for other basic needs such as
bathing, laundry, washing, gardening etc. Desalinated water would also be provided for
staff consumption as well. Therefore, the quality of the water will be maintained within
drinking water standards. acceptable to the EPA
Five 2000 litre HDPE tanks will be placed for water storage. Water storage will be away
from the designated fuel storage area. Water intake will be via a pipe laid on the lagoon near
the harbor channel area, while brine discharge will be close to the shoreline in the same
area. The same location was chosen to minimize environmental impact. The pipes will be
kept in place with the help of concrete blocks.

Figure 10 Water Intake and Brine discharge location

Desalination plants will be installed according to the requirements of the Maldives
Desalination Regulation. Personnel working inside the RO plant premise will only be
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subjected to noise levels exceeding 70dB(A) at intermittent periods. This is acceptable by
all international standards. Ear muffs would be provided on site for personnel to use. Fire
extinguishers will be kept on site and other such safety procedures will be followed as per
the requirement.
Groundwater will be conserved as the quality of water was observed to be poor. It will not
be used for purposes such as laundry, gardening, toilet flushing, etc. Groundwater will not
be used during construction purposes as well. Groundwater monitoring will be undertaken
to ensure that the water quality improves. In times of emergencies, water will be transported
from Koodoo water bottling plant.
2.8.3 Septic tanks
It is proposed to use septic tanks as a sewerage mechanism. Sewage will be discharged into
open pits with underground septic tanks. Septic tanks will be integrated with soak pits.
100mm diameter foul drainage pipes will be laid for the septic tank system and 100mm
diameter liquid disposal pipe will be laid for the soak pit. 3 septic tank systems will be put
in place and 10 inspection chambers will be constructed. Every 5 years, septic tanks will be
emptied and the sludge would be treated by drying under the sun and treated sludge would
be used as fertilizer. A proper sewerage network may be established at a later stage but is
not included as part of this project.
2.8.4 Rainwater harvesting
A rainwater collection system for building roofs would be built to subsidize and support the
water production facility, and introduce saving for the wet months of the year. The rain
water collection system consists of collection from all building roofs, by gravity fed
pipeline to a rain water holding tank at the treatment facility.
Rainwater shall provide a backup to the sea water desalination plant during the wet season.
The SWRO plants have to be operated only for 4 – 5 hours per day during this period, and
this even can be minimized depending on the manufacturer’s recommendations.
Key activities of the component include; Preparation of catchment area, temporary storage
of water, establishing the rainwater treatment system. Rain water storage capacity of
5,000m3 will be developed in the island. 2 rainwater storage 2500 litre HDPE tanks will be
kept in place.
2.8.5 Irrigation infrastructure
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A micro sprinkler system will be laid along the farm for irrigation purposes. Water is piped
to one or more central locations within the field and distributed by overhead high-pressure
sprinklers
Irrigation shall be based on crop water requirements, availability of water and soil moisture
levels. The irrigation system shall be checked and maintained in good condition to ensure its
efficiency during irrigation and to minimize wastage of water.
The water used for irrigation will be ensured to be free from harmful contaminants.
Assessment of the source of water used for irrigation, application of chemicals or handling,
washing, treating the produce or cleaning and sanitation shall be done at least annually to
minimize the risks of chemical and biological contamination and records shall be kept.

2.9

Harvesting and Processing

All harvesting will be undertaken manually by facility staff. Simple and effective steps will
be followed to get quality harvest such as crop rotation in the same area based on yeild.
Vegetables and fruits will be collected at calculated times, handling them carefully after
harvesting. Processes as outlined in MGAP will be followed for packaging procedures.
There will not be much packaging carried out at the initial phase of the development.
Artificial fertilizer use will be minimal and during the operational phase of the project. If
unavoidable, general fertilizers locally available will be used to complement organic
fertilizers made at site.
A standard operating procedure will be developed which would tabulate the harvesting time
and processes for each produce. Harvesting will generally be carried out daily in the
mornings. The fruits and leafy vegetables will have had time to recover during the night
from the hot dry sun during the day time. Excess harvest will be stored in their warehouse.
Handling and packaging food is an important process to keep the produce fresh for longer
periods. The perishable products will be stored at the cool storage at the desired
temperature. Fruits that are on the verge of expiry will be frozen and stored. Fruits will be
sealed with proper labelling and transported to the market. Products will generally be
dispatched within 4 days of harvesting or stored in a cold room. Good agricultural practices
as outlined in MGAP will be followed.

2.10 Disease control
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Crop rotation will be practiced to avoid mono cropping and to minimize incidents relating
to pest and diseases. Integrated pest management systems will be in place. Use of pesticides
will be discouraged and any pesticide use will be in accordance to MGAP. Dedicated
quarantine facility will be developed as part of the project.
The Farm will be fenced separated area with a single entrance. Natural vegetation will
provide a buffer zone within this fenced area. The single entry point to the site would have
vehicular spray disinfection that provides sufficient spray for the undercarriage of any
vehicle entering onto the premises.
During the process of importing live chickens into the island, every importance will be
given to minimize the risk of any disease transfers and cautionary practice will be taken in
accordance with the guidelines provided by MFDA and Ministry of Fisheries and
Agriculture. Animals destined for transfer will be placed in the quarantine facility for health
examination, certification and disease testing as required. All livestock will be screened for
diseases regularly by selecting random samples. If any disease is detected, immediate
actions will be taken to inhibit the further spreading of the disease. As prevention, layer
chicken chicks will be vaccinated against several different diseases. Vaccines will be
provided via spraying or drinking water.
Disease prevention strategies includes use of antibiotics when required on the chickens
and/or goats, use of medication, drugs added to feed for disease prevention, serological
testing, drinking water chlorination, strict entry at the main gate to facility, including
spraying of vehicles.
Further measures include personnel walk through treated water bath and use of PPE, no
poultry from outside is allowed into the farm, personnel living on-site are not allowed to
rear chickens, quarantine facility, sterilized canned foods and vehicle, regular flushing of
drinking lines, etc.

2.11 Emergency Response Plan
A hazard/risk scenario risk assessment for the staff is given in the following table along
with recommended preventive measures and emergency response plans.
Table 2 Hazard/risk assessment for construction staff

Risks

Risk Level

Risk
Probability

Presence of hazardous
substances, which impact on

High

Low

Preventive Measure

Prior to material storage, check to
ensure all substances are
compatible and can be stored
24
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Project Manager,
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construction work

together without fire risk

Site Engineer

Containers should be sealed,
labelled and stored
Sufficient access / space
around new sections and
dredging areas

Moderate

Pre plan machinery movement
beforehand.

Low

Site Engineer

Heavy machinery should not
encroach into a new area without
initial reconnaissance on foot
Exposure to HV electrical,
high risk energy sources

High

Wear insulation clothing

Low

Experienced personnel should
handle electric wires/sources

Facility Manager
Site Engineer

Ensure electrical work is dry before
commencing
Manual handling of heavy
materials including lifting,
lowering, pulling, pushing,
carrying such materials

Moderate

Moderate

Reduce manual handling as much
as possible.
Ensure lifting belts are used for
excess weight lifting

Project Manager
Facility Manager
Site Engineer

Inform all staff on use of correct
posture during manual handling
works
Over exposure to UV

Moderate

Moderate

Radiation / Heat stress

Ensure drinking water is available
to all staff at all times to avoid
dehydration.

Project Manager

Instruct staff to check skin regularly
for unusual moles or spots or any
rashes.

Site Engineer

Facility Manager

Determine if there are any heat
sensitive personnel among staff
Over exposure to noise

Low

Staff to wear ear muffs during noise
intensive activity.

Low

Determine if there are any noise
sensitive personnel among staff
Accidents related to diving
procedures and equipment

High

Moderate

Check all diving gear before use.
Log all diving activities to ensure
lone dives should not be allowed
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and divers should always be
accompanied

Facility Manager

Diving areas should be marked by
floating bouys to prevent any
machinery intrusion in the area
Lone working

Accidents related to lifting
operations and other heavy
machinery work

Moderate

Moderate

Moderate

Moderate

Discourage lone working.

Project Manager

If unavoidable, should have
communication devices on
personnel at all times

Facility Manager

Only experienced personnel shall
use machinery for any purpose

Project Manager

Personnel on foot shall wear clearly
visible flourecent clothing, hard
hats, and safety shoes near heavy
machinery

Site Engineer

Site Engineer

Machinery should not make sudden
moves
Accidents near excavated
areas

High

Moderate

Excavated areas to be demarcated
by easily apparent materials.

Site Engineer

Daily brief for all personnel
regarding excavated areas to make
everyone aware of such locations.
Fire hazards and accidents

High

Moderate

Prior to material storage, check to
ensure all substances are
compatible and can be stored
together without fire risk

Project Manager
Facility Manager

Hot works such as any possible
welding or burning will need to
take place furthest away from Fuel
tanks.
Follow the site no smoking policy
In case of accident, follow the site
emergency plan

In general, responsible personnel will be the Project Manager during construction activities
and the Facility Manager during operations.
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An emergency response plan to any type of hazard, firefighting equipment that meets the
requirements of National Fire Code will be developed with all necessary equipment
including fire extinguishers. Fire evacuation drills will be held. Staff would be trained in
fire fighting in employment orientations.
A speed boat will be available in the island at all times for quick transport of victims of
hazards.
Contact will be established with GA. Dhaandhoo health facility and also with GA. Koodoo
on quick transport of victims to Male’.
First point of contact for any hazards in the island will be designated as the project/facility
manager.

2.12 Project Management
The project will be managed by the main developer, Maritech Management Pvt. Ltd.
Construction works will be contracted to local groups in the Atoll, with experience in
construction and construction management.
Environmental monitoring has been highlighted in the TOR to be discussed in the EIA.
Having an efficient emergency plan during spillages is an important component of
sustainable development of the project and an environmental monitoring plan during the
construction phase is a compulsory requirement to ensure avoidable damages are not
inflicted to the environment. The environmental monitoring plan is discussed in greater
detail in the last Section.
The work schedule of the project including target dates is given in greater detail in the
following section.
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2.13 Work Schedule
The project is expected to start soon after the approval of this EIA report, which should take approximately 3 weeks from submission.
Based on the current timeline, and expected date of EIA approval, the following work schedules have been formulated. The total project
duration is expected to be 12 months.
Physical works will commence once the EPA has approved the EIA and issued the decision statement. Works will need to commence within one
year from when the EIA Decision Statement has been issued, in order to avoid further environmental clearance. If project commencement is
delayed, it would be necessary to request to the Environmental Protection Agency for an extension of the approval and Decision Statement.
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Figure 11 Work Schedule

Activity

Month
1

Month
2

Month
3

Month
4

Conduct Environmental
Impact Assessment
Construction of
Mobilisation and site
setup, Dredging and Jetty
works
Clearing of land for
planting
Construction of buildings
Setting up utilities
Setting up irrigation
Supplying farming
equipment
Livestock farming areas
Planting
First Harvest *
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Month
5

Month
6

Month
7

Month
8

Month
9

Month
10

Month
11

Month
12
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2.14 Project Inputs and Outputs
Each component of the project has many inputs and outputs based on resources, equipment,
economics, and the environment. The major inputs and outputs associated with the project
as a whole, encompassing all the components, are tabulated below. Table 1 highlights the
main inputs, while Table 2 highlights the major outputs.
Table 3 Main inputs from the proposed project
Input resource(s)

Main sources of resource

Workers

Local contractors from GA. Atoll

Operational staff

Agricultural experts from abroad.

Machinery

From local contractors

Building materials: Aggregate, timber, rock boulder, Majority of the materials to be imported.
river sand, geotextile etc.
Plants
Chemicals

Obtained locally from existing farms.
including:

TBS

powder,

antibiotic Sourced from local agent

powder, Chlorine, Cleaning agents, fertilizers, pest
control
Fire fighting equipment: smoke detectors, carbon Sourced from local supplier
dioxide and foam fire extinguishers, fire pumps, etc.
Water

Rainwater and RO water

Power

Diesel generators

Sewerage

Septic tanks

Fuel: Diesel, Kerosene and LPG

Sourced from local supplier in GA. Atoll

Food and Beverages

Locally sourced from GA. Dhaandhoo
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Table 4 Major outputs from the proposed project
Products and waste materials

Anticipated quantities

Method of disposal

Green waste (construction)

~40,000 sqm

Use to make compost. Some will
be burnt on site

Removed trees

~35,000 sqm

Transplanted

within

island.

Replacement trees will be planted
for those that will be discarded
Sand

16,000 cbm

Sand will be initially stockpiled
in the island and will be later used
for

road

levelling,

filling

caissons, geo bags, etc.
Electricity

30 kVA

Utilised at site

RO Water

16 m3/day

Used for staff and irrigation.
Used grey water will be used for
groundwater recharge

House hold waste from staff

No. of workers x 95l/c/d

Collected and sorted at the waste
management site at the project
location.

Scrap metals/cans

<1kg/day

Collected and stored at site to be
sent to Thilafushi later

Green wastes (operation)

<30 kg/day

Used to make compost to be used
at site.

Atmospheric emissions

Minute quantity

Will be allowed to disperse
naturally.

Brine Discharge

Minute quantity

Discharged into the open lagoon

Waste oil

Minute quantity

Stored in barrels and later used as
lubricants
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3. Description of the Existing Environment
3.1

The Maldivian setting

Maldives, officially known as the Republic of Maldives and sometimes referred to as the
Maldive Islands, is an island nation (Zahid, 2011) consisting of nearly 1192 islands on a
double chain of 26 natural atolls (administratively divided into 20 atolls), 80-120 km wide, in
the Laccadive Sea in the Indian Ocean (Ministry of Environment & Construction [MEC],
2004). Elevating less than 3 meters above mean sea level, with 80% of land area less than 1
m, Maldives is the flattest country in the world. The total area is about 107,500 km2 of which
roughly 300 km2 of landmass (Zahid, 2011), with a population of about 338, 434 (as per
September 2014 census) (UNFPA, 2016) spread over 194 inhabited islands (Department of
National Planning [DNP], 2010). Stretching 860 km from latitude 7°6”35”N, crosses the
Equator to 0°42”24”S, and lies between 72°32”19”E and 73°46”13”E longitude (Zahid,
2011). These coral Atolls are located on the 1600 km long Laccadives-Chagos submarine
ridge extending into the central Indian Ocean from the SW coast of the Indian sub-continent
(MEC, 2004).
The Atolls vary greatly in shape and size as well as the characteristics of the Atolls, reefs and
reef islands vary considerably from north to south. The northern atolls are broad banks,
discontinuously fringed by reefs with small reef islands and with numerous patch reefs and
faros in the Lagoon whereas in the southern atolls, faros and patch reef are rarer in the
Lagoon, continuity of the atoll rim is greater and a larger proportion of the perimeter of the
Atolls is occupied by islands. The islands also differ depending on location, form and
topography. The islands vary in size from 0.5 km2 to around 5.0 km2 and in shape from small
sandbanks with sparse vegetation to elongated strip islands. Many have storm ridges at the
seaward edges and a few are characterized by swampy depressions in the center (MEC,
2004).
Located on the equator, Maldives experiences a warm, humid tropical climate or a monsoonal
climate with two distinct seasons known as the northeast monsoon (dry season) from January
to March and southwest monsoon (wet season) from May to November (MEC, 2004). The
southwest season brings in torrential rain (Zahid, 2011) and rainfall varies from north to
south along the atoll chain, with a drier north and wetter south (MEC 2004). Rainfall varied
from 1,407 mm to 2,707 mm interannually over the last 30 years. May, August, September
and December are the wettest months and January to April the driest (MEC, 2004).
The annual and seasonal temperatures vary very little with a mean annual temperature of
28°C (MEC, 2004); however, the diurnal temperature fluctuates from 31°C during the day to
23°C at night. This is associated with the small size of the islands and the tempering of the
hot days by cooling sea breezes surrounding the islands (Zahid, 2011). The highest and
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lowest temperatures on record are 36.8°C on May 1991 and 17.2°C on April 1978
respectively (MEC, 2004).
Ocean currents are driven by the monsoon winds with the westerly flowing currents
dominating the northeast monsoon and easterly currents dominating the southwest monsoon.
Changes in current flow patterns occur in April and December corresponding to the transition
periods of the southwest and northeast monsoons respectively. Currents near the shoreline
slightly differ from oceanic currents depending on the location, orientation and morphology
of the reefs and underwater topography (Zahid, 2011).
Sea surface temperature (SST) is reasonably constant throughout the year and ranges between
28 to 29 °C. Mean monthly SST rises from December/January to April/May. However, May
1998 experienced a mean monthly SST of 30.3 °C which is expected to occur every 20 years.
Furthermore, temperature drops rapidly to below 20 °C at a depth of 90-100 m (MEC, 2004).

3.2

Climatic conditions

The Bureau of Meteorology of Maldives has compiled a range of climate variables since
1975 from five different meteorological stations located across the Maldives. Since the
nearest station to Funadhoo is Kaadedhoo, the data from this station is used to analyse the
climate variables at the study area.
3.2.1 Temperature
Analysis of temperature data shows that the variation in temperature throughout the year is
very minimal, however, daily temperature ranges from 31°C during the day to 24 °C at night.
Looking at monthly variation in temperature, the highest temperature was recorded for the
month of April with a temperature of 32.1 °C. With regards to the mean minimum
temperature, the lowest temperature at Kaadehdhoo, 24.3 °C, was recorded for August and
October (Figure 12).
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Figure 12. Mean, minimum and maximum monthly temperatures (°C) for Hulhule from
1994 to 2015 (Data obtained from the Bureau of Meteorology, Maldives)
3.2.2 Rainfall
The rainfall pattern at Kaadehdhoo region and for the rest of the Maldives is driven by the
monsoonal cycles. Rainfall data for the period between 1994 and 2015 from the
meteorological station in Hulhule’ were used to study the rainfall patterns at Kaadehdhoo.
The average annual rainfall for Kaadehdhoo was found to be 2210.2 mm and the heaviest
rainfall recorded over the 21 year period was 3059.1 mm in 1994. Looking at the changes in
the intensity of the total annual rainfall, it would seem that the intensity of the rainfall follows
an 8-10 cycle where heavy rainfalls are experienced.
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Figure 13: Total annual rainfall (mm) for Kaadedhoo from 1994 to 2015 (Data
obtained from the Bureau of Meteorology, Maldives)
Monthly mean rainfall shows that the driest months are February to March and the wettest
months are May, October and November. (Figure 14).
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Figure 14. Mean monthly rainfall (mm) for Kaadedhoo from 1994 to 2015 (Data
obtained from the Bureau of Meteorology, Maldives)

3.2.3 Wind
Climate in the Maldives is dominated by the Indian monsoon climate South West (SW)
monsoon and North East (NE) monsoon. The Indian monsoon system is one of the major
climate systems of the world, impacting large portions of both Africa and Asia.
The period of the year during which prevailing winds are from south to westerly direction is
known as the SW monsoon (Kench, P.S., Parnell, K.E. & Brander, R.W., 2009). The period
during which prevailing winds are from north-easterly directions is known as NE monsoon.
Transitions from NE to SW monsoon and vice versa are distinctly different from SW or NE
monsoon. During these transition periods the wind becomes more variable.
The SW monsoon lasts between May and September while the NE monsoon lasts between
December and February. The period between March and April is the transition period from
the NE monsoon to SW monsoon known locally as the Hulhangu Halha, while the transition
period from SW monsoon to NE monsoon is known as Iruvai Halha. Iruvai Halha is from
October to November (Table 3). SW monsoon is generally rough and wetter than the NE
monsoon. Storms and gales are infrequent in this part of the globe and cyclones do not reach
as far south as the Maldivian archipelago.
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Table 5: The four seasons in the Maldives. Source DHI (1999).
Season

Month
December
January

NE-Monsoon

February
March
Transition Period 1
April
May
June
July

SW-Monsoon

August
September
October
Transition Period 2
November

By analyzing the available wind data from the meteorological station a windrose was drawn
(Figure 6-13).
Looking at the wind direction distribution diagrams and wind rose plots, it was observed that
the mean wind speed had gone as high as 8.6 kn towards the NW direction. In general, the
strongest winds occur from WSW, W and WNW directions. Winds from the South and SE as
well as north were less prevalent and with comparatively low speeds. Majority of the times,
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winds occur at a speed of 4 to 10 kn which is generally known as light to moderate breeze.
Wind speeds above 10 kn occurred from the Western quadrant (W, WNW, NW).
Wind Rose
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Figure 15. Mean wind speeds for Kaadehdhoo from 1994 to 2015 (Data obtained from
the Bureau of Meteorology, Maldives)
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Figure 16: Mean average wind speeds for Kaadehdhoo from 1994 to 2015 (Data
obtained from the Bureau of Meteorology, Maldives)
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Distribution of wind directions
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Figure 17: Distribution of mean wind speeds directions for Kaadehdhoo from 1994 to
2015 (Data obtained from the Bureau of Meteorology, Maldives)
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Distribution of wind speed classes
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Figure 18: Distribution of mean wind speeds classes for Kaadehdhoo from 1994 to 2015
(Data obtained from the Bureau of Meteorology, Maldives)
With respect to maximum wind speeds, visual inspection of the wind rose plot coincides with
that of the mean wind speeds. Approximately 1% of the times, wind speeds had gone as high
as > 40 kn at this region. The highest recorded maximum wind speed for the region was 51
kn in the month of July during the data collection period. The most common maximum wind
speed is between 10-20 kn.
Wind rose plots for both maximum and mean wind speeds show that winds from the West are
dominant (about 14.7 % of the times).
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Figure 19: Maximum wind speeds for Kaadehdhoo from 1994 to 2015 (Data obtained
from the Bureau of Meteorology, Maldives)
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Figure 20: Maximum average wind speeds for Kaadehdhoo from 1994 to 2015 (Data
obtained from the Bureau of Meteorology, Maldives)
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Distribution of wind directions
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Figure 21: Distribution of maximum wind speeds directions for Kaadehdhoo from 1994
to 2015 (Data obtained from the Bureau of Meteorology, Maldives)
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Distribution of wind speed classes
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Figure 22: Distribution of maximum wind speeds classes for Kaadehdhoo from 1994 to
2015 (Data obtained from the Bureau of Meteorology, Maldives)
3.2.4 Waves
Hydrodynamics features in Maldives have been very poorly studied. Young (1999) shows
wave climate data for a ten-year period for each world regional zone. Wave height was
measured by satellite (Radar Altimeter), whereas a global wave model was used to precise
wave directions. It indicates that the dominant swell approaches from southerly directions
(Figure 8). On a seasonal basis, swell is from the south-southwest from April to November
(SW monsoon) with a peak significant wave height (Hs) of 1.8m in June, and from the south
to southeast directions from November to March (NE monsoon) with minimum Hs of 0.75m
in March.
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Figure 23: Ten year mean monthly wave height and direction for the central Maldives.
Source: Young (1999).
The work of Contestabile, Lauro, Galli, Corselli, & Vicinanza in a report published in 2017
regarding wave energy in the Maldives showed that Young’s findings were accurate. They
showed that the wave energy in the South (average significant wave height 1.5 m) is higher
and diminishing towards the Northern islands (average significant wave height 1.3 m).
Furthermore there is a change in wave energy in the Eastern and Western side of the
Maldives which are much more evident for extreme events. The maximum significant wave
height in the West is 3.59 m and 3.05 in the East. The main reason for these difference in
wave energy is because the majority of the swell waves approach the Maldives from the SSW direction.
In addition to the swell waves Maldivian islands are impacted by local wind generated waves.
Wind waves are generated due to monsoonal winds in the Maldives. Therefore the strength
and direction of wind waves is dictated by the strength and direction of the winds. Since the
monsoonal winds are strongest in the SW monsoon between April-July, it is during this
period the strongest wind waves would be generated (CDE Consulting, 2017).
3.2.5 Currents
In the Indian Ocean the Maldivian archipelago has relatively stronger currents (Riyaz, 2016).
Current speeds in the channels between the atolls can vary between 0.51-0.77 m/s while the
currents in the channels within the atolls are stronger and the E-W oriented channels having
the strongest currents between 1.5-2.6 m/s (Rober Gordon Univeristy, 2011).
In the Maldives currents are predominantly caused by the complex interaction of oceanic
currents, tidal currents and local wind induced currents. The major current that flows through
the Maldives is caused by the monsoonal winds. During the SW monsoon the currents flow
from W-E and during the NE monsoon from E-W (Rober Gordon Univeristy, 2011). Other
factors which influence the currents are waves, local bathymetry and topography. The
resultant currents at a specific location in the Maldives is determined by the complex
interaction among the aforementioned factors.
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Tidal currents are caused by the horizontal movement of water which is caused by the regular
rise and fall of the sea level due to tides (Riyaz, 2016). The strength of the tidal currents are
determined by the tidal ranges and follow the same periodicities as the tide meaning the tidal
currents would be weaker during low tide and vice versa. In general the tidal currents flow
eastward during flood and westward during ebb.
3.2.6 Tides
The tides in the Maldives are semi-diurnal with diurnal inequalities meaning there are two
high and two lows everyday with different heights (Rober Gordon Univeristy, 2011). In
addition to the daily variation in tides, there are variations in tides due to the lunar cycle
which are caused by the varying gravitation pull of the moon due to the position of the moon.
When the moon and the sun is aligned in a straight line the gravitational pull is greatest and
this causes a spring tide. When the moon and the sun are aligned at 900 their combined
gravitational pull is at the minimum and this causes a neap tide.
With reference to mean sea level (MSL) the mean higher high water is +0.34 m and mean
lower low water is -0.36 m (Riyaz, 2016). However it has been reported that the highest
astronomical tide was at +0.64 and lowest astronomical tide at -0.56.

Tide Level

Referred to MSL

hi h t t
i l tid (HAT)
mean higher high water (MHHW)
mean lower high water (MLHW)
mean sea level (MSL)
mean higher low water (MHLW)
mean lower low water (MHLW)
lowest astronomical tide (LAT)

+0 64
+0 34
+0.14
0.00
-0.16
-0.36
-0.56

Figure 24: mean tidal variations in the Maldives (Riyaz, 2016).

3.3

Environmentally sensitive areas

There are no declared environmentally sensitive areas on Funadhoo island but the channel in
between Funadhoo and Funadhoo Villingili called Shigalla Kandu is a declared
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environmentally sensitive site (ESA) as the channel bottom has a combination of small
plateues which are covered with corals (EPA, 2009). There is another ESA North of
Funadhoo at approximately 1.8 Km which is called Mahandhoo Dhekunu Kandu which is a
permanent habitat and breeding ground for sharks (EPA, 2009).

Figure 25: Environmentally sensitive sites of Gaafu Alif Atoll

3.4

Terrestrial vegetation

9 different types of vegetation species were found on Funadhoo, the scientific name and
Dhivehi names of these are listed in Table 14. The vegetation type found could be described
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as typical of Maldivian islands dominated by mature Cocos nucifera L., Hibiscus tiliaceus,
Guettarda Speciosa L., Pandanus tectoru. Mature trees were encountered in almost every
sampling location.
The transects were taken inland wherever possible to get a better understanding of plant types
in the central region. When analysed in terms of frequency higher number of pants were
found in ground storey level. Pandanus tectoru was present in almost every transect. Transect
5 had the highest percentage for 3rd storey level covers among the 8 transects taken. The
types, percentage and number of vegetation found on the transects are detailed in the
following tables.
Transect 1
Table 6: Types of vegetation observed at Transect 1
Storey floors cover /cm

No

Species

4

Pandanus tectorus

1

Pandanus tectorus

1

Pandanus
odoratissimus

1

Cocos nucifera L.

1

Scaevolo
Roxb.

Ground

1st (02m)
2nd (2-4m)

3rd (4>m)

50%
12.5%

12.5%
12.5%

taccada
12.5%

Transect 2
Table 7: Types of vegetation observed at Transect 2
Storey floors cover /cm
No

Species

Ground

1st (0-2m)
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2nd (2-4m)

3rd (4>m)
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Pandanus tectorus

2

Pandanus tectorus

1

Pandanus tectorus

4

Guettarda Speciosa L.

1

Guettarda Speciosa L.

3

Pandanus tectorus

87.6%
2.2%
1.1%
4.5%
1.1%
3.4%

Transect 3
Table 8: Types of vegetation observed at Transect 3
Storey floors cover /cm
No

Species

4

Pandanus
odoratissimus

4

Pandanus tectorus

3

Pandanus tectorus

3

Pandanus tectorus

5

Pandanus tectorus

3

Pandanus
odoratissimus

12%

2

Guettarda Speciosa L.

8%

Ground

1st (0-2m)

2nd (2-4m)

3rd (4>m)

16%
16%
12%
12%
20%
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1

Guettarda Speciosa L.

4%

Transect 4
Table 9: Types of vegetation observed at Transect 4
Storey floors cover /cm
No

Species

2

Cocos nucifera L.

1

Scaevolo
Roxb.

2

Cyperus polystachyos

11.1%

6

Pandanus tectorus

33.3%

2

Pandanus tectorus

1

Guettarda Speciosa L.

2

Pandanus
odoratissimus

1

Cordia subcordata

1

Cordia subcordata

Ground

1st (0-2m)

2nd (2-4m)

3rd (4>m)
11.1%

taccada
5.6%

11.1%
5.6%

11.1%
5.6%
5.6%

Transect 5
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Table 10: Types of vegetation observed at Transect 5
Storey floors cover /cm
No

Species

3

Pandanus tectorus

1

Guettarda Speciosa L.

10%

3

Pandanus tectorus

30%

2

Pandanus
odoratissimus

20%

1

Guettarda Speciosa L.

10%

Ground

1st (0-2m)

2nd (2-4m)

3rd (4>m)

30%

Transect 6
Table 11: Types of vegetation observed at Transect 6
Storey floors cover /m
No

Species

Ground

17

Pandanus tectorus

32.1%

9

Guettarda Speciosa L.

8

Cocos nucifera L.

15.1%

2

Hibiscus tiliaceus

3.8%

1

Hibiscus tiliaceus

1st (0-2m)

2nd (2-4m)

3rd (4>m)

17%

1.9%
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2

Cocos nucifera L.

3.8%

8

Pandanus tectorus

1

Pandanus
odoratissimus

1.9%

4

Cocos nucifera L.

7.5%

1

Pandanus
odoratissimus

15.1%

1.9%

Transect 7
Table 12: Types of vegetation observed at Transect 7
Storey floors cover /m
No

Species

2

Scaevolo
Roxb.

6

Guettarda Speciosa L.

4

Pandanus tectorus

8

Pandanus tectorus

12

Cocos nucifera L.

2

Hibiscus tiliaceus

5.1%

2

Guettarda Speciosa L.

5.1%

Ground

1st (0-2m)

2nd (2-4m)

3rd (4>m)

taccada
5.1%
15.4%
10.3%
20.5%
30.8%
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2

Hibiscus tiliaceus

5.1%

1

Pandanus
odoratissimus

2.6%

Transect 8
Table 13: Types of vegetation observed at Transect 8
Storey floors cover /m
No

Species

Ground

6

Cocos nucifera L.

16.7%

2

Guettarda Speciosa L.

5.6%

1

Scaevolo
Roxb.

2.8%

8

Pandanus tectorus

2

Hibiscus tiliaceus

6

Pandanus tectorus

6

Pandanus tectorus

1

Ochrosia oppositifolia

2

Guettarda Speciosa L.

2

Hibiscus tiliaceus

1st (0-2m)

2nd (2-4m)

3rd (4>m)

taccada

22.2%
5.6%
16.7%
16.7%
2.8%
5.6%
5.6%
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The following figure shows photo representation of the vegetation in Funadhoo.
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Figure 26: Vegetation found in given locations..
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Dhivehi and scientific names for vegetation
Table 14 shows the different species of trees which were encountered during the field surveys
throughout the entire island. it was determined that the number of types encountered were
moderate for an uninhabited island with 9 different types.

Table 14: scientific names and dhivehi name for vegetation species found on
GA.Funadhoo
Dhivehi Name

Scientific Name

Kaani

Cordia subcordata

Ruh

Cocos nucifera L.

Magoo

Scaevolo taccada Roxb.

Uni

Guettarda Speciosa L.

Boa Kashi Keyo

Pandanus tectorus

Maa Kashi Keyo

Pandanus odoratissimus

kiruthundi / kunaa
hai
Cyperus polystachyos
Dhiggaa

Hibiscus tiliaceus

Dhuburi

Ochrosia oppositifolia
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Figure 27: Vegetation found at the development area of Funadhoo, A is Scaevolo
taccada Roxb., B is Pandanus tectorus and C is Cocos nucifera L.

3.5

Beach

As previously mentioned in the First EIA done on 2007, the Eastern beach area was mostly
covered by extensive beach rock, boulders, pebble and rubble. A good portion of the beach
rock is covered on the eastern side of the island and it was observed that beach is holding on
the western shoreline. While the western beach was holding, the island was experiencing
seasonal severe erosion near southern tip and the eastern side of the island.
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Figure 28: erosion near southern tip of the island

3.6

Land clearance

The types of mature trees found during the course of the survey, near and on the development
area were highlighted. As a quadrat survey was not possible due to the dense vegetation, only
types of vegetation found were determined.
Using aerial photos we were able to determine that approximately 30 Cocos nucifera L.
(Coconut Palm tree) would be removed from the development area. As most of the Cocos
nucifera L were found near the coast and away from the project footprint they will not be
removed for this current project. The mature trees of all types were found near the area
proposed for development area and is listed previously on table 11.

3.7

Terrestrial Animals

While walking in and along the coast of the island, not many terrestrial animals were
encountered. The most commonly encountered terrestrial animal was Corvus splendens. Two
other bird species found were Bubulcu ibis and Eudynamys scolopacea. Species encountered
during the survey duration is provided below.
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Table 15: Frequency of species encountered at the time of field surveys on Funadhoo
Species

Frequency

Bubulcu ibis (Iruvaahudhu)

4

Eudynamys scolopacea (Koveli)

2

Corvus splendens (Kaalhu)

8

3.8

Ground water quality

Groundwater test results were compared with the EPA standards for the parameters with a
specified guideline value as follows:Table 16: ground water quality optimal ranges
Location

Optimal Range

Reference

pH

6.5-8.5

EPA

Turbidity (NTU)

<5

EPA

BOD (mg/L)

NA

EPA

Total coliforms (MPN/100ml)

0

EPA

Fecal coliforms (MPN/100ml)

0

EPA

Groundwater test results from MWSC water quality assurance laboratory is attached in
Appendix F of this report.
Among all the parameters tested, only one parameter were within optimal range which is pH.
Turbidity of all samples were higher because the samples were taken from open well (G2)
which had debris fallen into it and dug well (G1). High BOD and coliforms indicate that the
groundwater maybe already contaminated.
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Table 17: Groundwater quality test results (parameters exceeding EPA standards are
highlighted in red)
Parameter

3.9

Locations
G1

G2

pH

7.16

7.14

Salinity (%0)

0.52

0.56

TSS (mg/L)

3295

2850

Turbidity (NTU)

3226

1178

BOD (mg/L)

34

12

Total coliforms (MPN/100ml)

>2420

>2420

Fecal coliforms (MPN/100ml)

86

60

Marine water quality

Marine water quality was compared with a set of internationally agreed optimal ranges as
follows;
Table 18: marine water quality optimal ranges
Location
pH

Optimal Range

Reference

8.0-8.3

EPA

*Levels below 7.4 pH cause
stress

61

Environmental Impact Assessment for GA.Funadhoo

Turbidity (NTU)

3-5 NTU
>5 NTU causes stress

Cooper et al. 2008

Marine water test results from MWSC water quality assurance laboratory is attached in
Appendix F of this report.
Almost all the parameters in all the samples were within the optimal range except for pH at
M3 which was just above the optimal range.
Table 19: marine water quality test results (parameters exceeding optimal ranges are
highlighted in red)
Location

M1

M2

M3

pH

8.20

8.27

8.32

51900

51600

52100

0.203

0.663

0.524

26000

26000

26000

Conductivity (microsiemens/cm)
Turbidity (NTU)
TDS (mg/L)

3.10 Marine environment
During the snorkeling sessions, it was observed that majority of Eastern lagoon was covered
with seagrass beds, while the seagrass beds were present only near the coast on the Western
side. It was observed that the Eastern lagoon was shallower compared to the Western side,
having less than 1m at low tide.
Majority of the lagoon area is dominated by rock, sand, rubble and seagrass beds.

3.11 Benthic substrate
The results show that 49.9% of the western reef was composed of rock with only 1.6% live
corals. The second major benthic category occurring in the transects were sand with 36.7%.
Below are the tables and figures highlighting major and subcategories results used to analyse
the benthic composition of reef.
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Major coral categories
Table 20: Shows results for Major Category.
MAJOR CATEGORY (% of
transect)
T4

T5

T6

Mean

CI
95%+

CI
95%-

CORAL (HC)

3.2

1.2

0.4

1.6

2.4

0.8

SOFT CORAL (SC)

0.0

0.0

0.0

0.0

0.0

0.0

OTHERS (OT)

0.0

0.4

0.4

0.3

0.4

0.1

ROCK (RC)

46.8

38.8

64.0

49.9

57.3

42.4

RUBBLE (RB)

14.4

9.2

11.2

11.6

13.1

10.1

SAND (SD)

35.6

50.4

24.0

36.7

44.3

29.0

Looking at individual transects, Sand was dominant in Transect 5. This is because Transect 5
was taken near and parallel to the coast. On this lagoon there was a percentage (11.6%) of
rubble present as well. Highest percentage of rock was found in transect 6 with 64%.

Mean
2%

0%

0%
CORAL (HC)
SOFT CORAL (SC)

37%

OTHERS (OT)
ROCK (RC)

50%

RUBBLE (RB)
SAND (SD)

11%

Figure 29: mean major coral categories.
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Figure 30: mean major categories of transects
Sub categories
The only Subcategory of live corals found within the line of the transects was coral massives
(CM). The Acropora Branching (ACB) observed were recruits. The rest was dominated by
Sand (S), Turf Algae (TA) and Rock (RCK) with 36.7%, 28.4% and 21.3% respectively.
Table 21: Shows results for Subcategory

SUBCATEGORIES
transect)

(%

of
T4

T5

T6

Mean

CI
95%+

Acropora Branching (ACB)

0.0

0.0

0.4

0.1

0.3

0.0

Acropora Digitate (ACD)

0.0

0.0

0.0

0.0

0.0

0.0

Acropora Submassive (ACS)

0.0

0.0

0.0

0.0

0.0

0.0

Acropora Tabular (ACT)

0.0

0.0

0.0

0.0

0.0

0.0

Acropora encrusting (ACE)

0.0

0.0

0.0

0.0

0.0

0.0

Coral Branching (CB)

0.0

0.0

0.0

0.0

0.0

0.0
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Coral Foliose (CF)

0.0

0.0

0.0

0.0

0.0

0.0

Coral Massive (CM)

3.2

0.8

0.0

1.3

2.3

0.4

Coral Mushroom (CMR)

0.0

0.0

0.0

0.0

0.0

0.0

Coral Submassive (CS)

0.0

0.0

0.0

0.0

0.0

0.0

Coral encrusting (CE)

0.0

0.4

0.0

0.1

0.3

0.0

Heliopora (CHL)

0.0

0.0

0.0

0.0

0.0

0.0

Millepora (CME)

0.0

0.0

0.0

0.0

0.0

0.0

Soft Coral (SC)

0.0

0.0

0.0

0.0

0.0

0.0

Zoanthid (ZO)

0.0

0.0

0.0

0.0

0.0

0.0

Halimeda (HA)

0.0

0.0

0.0

0.0

0.0

0.0

Other (OT)

0.0

0.4

0.4

0.3

0.4

0.1

Sponges (SP)

0.0

0.0

0.0

0.0

0.0

0.0

Coralline Algae (CA)

0.4

0.0

0.0

0.1

0.3

0.0

Dead coral with Algae (DCA)

0.0

0.0

0.0

0.0

0.0

0.0

Rock (RCK)

25.6

15.6

22.8

21.3

24.3

18.4

Turf Algae (TA)

20.8

23.2

41.2

28.4

34.8

22.0

Rubble (RB)

14.4

9.2

11.2

11.6

13.1

10.1

Sand (S)

35.6

50.4

24.0

36.7

44.3

29.0

65

Environmental Impact Assessment for GA.Funadhoo

Silt (SL)

0.0

0.0

0.0
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Figure 31: mean and subcategories of transects
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Figure 32: Shows the condition of the reef at different surveyed locations on Funadhoo
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3.12 Fish census
Out of the 41 genus of fish from the target fish, only 2 genus was found on the Western reef of
Funadhoo. Therefore, the diversity of the fish is low. The following table (Table 15) shows the
relative abundance of the species found. The genus with the highest abundance was Chaetodon at
90.48% followed by Apolemichthys 9.52%).
During the survey, small groups of juvenile Carcharhinus limbatus (Black tip sharks) were seen
near the eastern coast of the island.
Table 22. Abundance of fish at different sites

Genus

Relative
abundance

Chaetodon

90.48%

Apolemichthys 9.52%
Total

100.00%

The most abundant genus Chaetodon mostly feed on coral polyps and coral mucus and can act as
an indicator for recovering coral reefs (Lasker, 1985) whereas Apolemichthys feeds on
zoobenthos (Konow & Bellwood, 2011). Therefore the high percentage of Chaetodon indicates
that the reef maybe recovering.
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Relative abundance
10%

Chaetodon
Apolemichthys

90%

Figure 33: relative abundance of fish in Western reef of Funadhoo
Looking at the frequency of fish at the surveyed sites, the fish diversity seems higher at M4.
Table 23: frequency of fish in Western reef of Funadhoo
Frequency
Genus

M4

M5

M6

Chaetodon

3

7

9

Apolemichthys 2

0

0
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10
9
8
Frequency

7
6
5

Frequency M4

4

Frequency M5

3

Frequency M6

2
1
0
Chaetodon

Apolemichthys
Genus

Figure 34:frequency of fish in Western reef of Funadhoo
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3.13 Island movement
Aerial pictures reveal there have been erosion around the entire island which had significantly
reduced the size of beach around the island. Most severe erosion has happened at SE area of the
island (Naeem, et al., 2007).

Figure 35. Aerials pictures of Funadhoo over the past years (adopted from google earth)
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Figure 36 Shoreline and Vegetation line

3.14 Current and Coastal dynamics
Funadhoo is located on the Eastern rim of GA. Atoll and hence is exposed to the NE swells
which mostly comes from the SE direction. Furthermore the winds during NE monsoon will
blow predominantly from the NE generating wind waves. Therefore during the NE monsoon the
wave energy on the Eastern side of Funadhoo will be very high.
During North East the diffracted swell waves combined with wind waves generates an along
shore current that flows from North to the East at the NE tip of the island. It is this alongshore
currents that causes the seasonal erosion of the island on the NE tip of the island.

73

Environmental Impact Assessment for GA.Funadhoo

The average depth of the channel and harbour area is at -1.0m from MSL. There are rocky areas
with depths as low as -0.3m while the deepest area is about -1.5m. The depth measurements are
given in the following images.

Figure 37 depth measurements at the harbour and entrance chanenl location
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Figure 38 Figure 28 depth measurements with harbour layout
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Figure 39: wave patterns around Funadhoo in NE monsoon
Since there are many islands and extensive reefs SW of Funadhoo, the majority of the SW swells
having to pass through the atoll would diminish before reaching the island. However since Gaafu
Atoll is a very large atoll and there is few islands in the middle of the atoll, when the winds blow
from the SW it would generate strong wind waves inside the atoll which would reach Funadhoo.
Hence during SW monsoon, wind waves would be dominating.
The waves from the SW breaks onto the reef crest, and this influx of water generates a strong
alongshore current from the West to towards the Northern tip of the island taking the sand with
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it.

Figure 40: wave patterns around Funadhoo in SW monsoon
The currents measured during the survey time showed that the currents flows in this pattern on
the Southern side of the island during SW monsoon. Schematic diagrams showing the current
patterns on the Western side of Funadhoo is shown in Figure 41 below.
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Figure 41. Current patterns on the Western side of Funadhoo
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3.15 Hazard Vulnerability
In addition to monsoonal heavy rains and strong winds, hazardous weather events which
regularly affect the Maldives are tropical storms or tropical cyclones and severe local storms
(thunder storms/thunder squalls) (UNDP, 2006).
Every so often, tropical cyclones hitting the Maldives are highly destructive due to
associated strong winds that exceed a speed of 150 km/hr, heavy rainfall of above 30-40 cm
in 24 hrs and storm tides that often exceed 4-5 m. Strong winds often damage vegetation,
houses, communication networks and roads. Heavy rainfall is associated with serious
flooding. Cyclonic winds can sometimes cause a sudden rise in sea level along the coast,
leading to a storm surge. The combined effect of surge and tide, which is known as ‘storm
tide’, can cause catastrophic events in low lying areas, flat coasts and islands such as the
Maldives (UNDP, 2006).
Hazards associated with thunder storms include strong winds often exceeding a speed of
100 km/hr, heavy rainfall, lightning and hail. Such thunder storms are very frequent in the
equatorial region, which is where the Maldives lie, however, they are less violent at this
region. Moreover, land areas are more frequently hit by thunder storms than the open ocean.
Strong winds generated by severe local storms generate large wind-driven waves which are
hazardous for the Maldives (UNDP, 2006).
3.15.1 Cyclonic wind hazard
Studies of historic data suggests that even though the northern islands of the country were
affected by weak cyclones which formed in the southern part of Bay of Bengal and the
Arabian Sea, in general the Maldive islands were less prone to tropical cyclones. According
to the cyclonic wind hazard zone classification, the north most islands represent the highest
risk region and the hazard risk decreases moving down south (UNDP, 2006).
On a scale of 1-5, with 5 being the highest risk zone, Funadhoo falls within very low risk
zone (Figure 42) (UNDP, 2006), it should be noted that only 11 cyclones have been
recorded across the Maldives since 1877.
3.15.2 Storm surge hazard
According to the bathymetric surveys of the entire Maldives, the ocean slope towards the
eastern side is steeper than the west coast which indicates that the eastern islands of the
Maldives are more vulnerable to higher surge hazard compared to the western islands.
Accordingly, the country has been divided into 5 broad storm surge hazard zones from 1-5,
with 5 being the highest risk category. According to this zoning, Funadhoo falls into the
very low risk zone of storm surge hazard (UNDP, 2006) (Figure 42).
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Figure 42. Cyclonic wind hazard map (left) and storm hazard map (right) of the;
category 5 is the highest risk zone and category 1 is the lowest (Adapted from UNDP,
2006)
3.15.3 Flooding
Rainfall data from Kaadedhoo meteorological station have been used to analyze the flood
and drought years across Funadhoo. Data has been standardized against the overall mean
from each station. Deducing from standard deviation of rainfall from long-term mean, it can
be concluded that if the difference between long-term mean and standard deviation is >1,
that corresponding year is a flood year whereas if this difference is <-1 it may be considered
a drought year.
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As such, analysis of rainfall data at Kaadehdhoo region showed that 4 years had
experienced rainfall >1 standard deviation from long term mean (Figure 43) indicating that
flooding is a rare occurrence at this part of the Maldives.
However there are other factors that greatly influence risk of flooding for instance
alterations to the islands size, width and topography, an islands risk to flooding may vary
despite similar rainfall patterns. Since Funadhoo is an uninhabited island with dense
vegetation and with higher than average elevation (Naeem, et al., 2007), the risk of flooding
is low.
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Figure 43. Rainfall anomalies for Kaadehdhoo from 1994 to 2015 with the 10 year
moving average. Red lines indicate +1 and -1 standard deviations from the mean.
(Data obtained from the Bureau of Meteorology, Maldives).

3.16 Socioeconomic status of GA Atoll
3.16.1 Main economic activities
The main economic activities of the islands in F. Atoll are fisheries which include grouper
fishery, Skip Jack tuna fishery, Yellow fin tuna fishery, and sea cucumber fishery. A large
percentage of the youth population works in resorts.
3.16.2 Demography
Viligili has the biggest island population in G.DH. Atoll (with a living population of 2,900)
according to census 2014, followed by Gemanafushi (1,233) and Maamendhoo (1,138).
Kodey is the least populated island in the atoll with a population of 220. The demographic
details of the island are given on table 16 below. Dhaandhoo and Kodey are the nearest
81

Environmental Impact Assessment for GA.Funadhoo

inhabitat islands to Funadhoo. Kodey have an annual growing population rate of 0.33 while
Dhaandhoo is declining at a rate of -0.82 according to census 2014 report.

Table 24.demographics of G.A Atoll (adopted from census 2014)

82

Environmental Impact Assessment for GA.Funadhoo

4. Legislative and Regulatory Considerations
The legislative and regulatory consideration the project adheres to are mostly at a national
level, since it takes place within the Maldives context. The extent to which the project
conforms to existing plans, policies, guidelines, regulations and laws of the Maldives are
considered in this Section. Some of the more important regulations are stated within the
context of this project scope. The regulatory setting in which the project activities take place
and the legal and policy aspects relevant to those activities will be discussed in the Section.

4.1

Applicable Policies, Laws and Regulations

There are few environmental policies; regulations and standards of specific relevance to
coastal protection or environmental protection related to coastal protection activities. The
major legal instrument relating to environmental protection is the Environmental Protection
and Preservation Act (Law No. 4/93) of the Maldives passed by the Citizen’s Majlis in April
1993. This Act provides the Ministry of Environment with wide statutory powers of
environmental regulation and enforcement. This umbrella law covers issues such as
environmental impact assessment, protected areas management and pollution prevention. The
following clauses of the Environmental Protection and Preservation Act (Law No. 4/93) are
relevant to the project:
Clause 5a: An impact assessment study shall be submitted to the Ministry of
Environment, Energy and Water before implementing any development project that
may have a potentially detrimental impact on the environment.
Clause 5b: The Ministry of Environment, Energy and Water shall formulate the
guidelines for EIA and shall determine the projects that need such assessment as
mentioned in paragraph (a) of this clause.
Clause 6: The Ministry of Environment, Energy and Water has the authority to
terminate any project that has an undesirable impact on the environment. A project so
terminated shall not receive any compensation.
Clause 9a: The penalty for minor offences in breach of this law or any regulations
made under this law, shall be a fine ranging between Rf5.00 (five Rufiyaa) and
Rf500.00 (five hundred Rufiyaa), depending on the actual gravity of the offence. The
fine shall be levied by the Ministry of Environment, Energy and Water or by any other
government authority designated by that Ministry.
Clause 9b: Except for those offences that are stated in (a) of this clause, all major
offences under this law shall carry a fine of not more than Rf100,000,000.00 (one
hundred million Rufiyaa), depending on the seriousness of the offence. The fine shall
be levied by the Ministry of Environment, Energy and Water.
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Clause 10: The government of the Maldives reserves the right to claim compensation
for all damages that are caused by activities that are detrimental to the environment.
This includes all activities mentioned in Clause No. 7 of this law as well as those
activities that take place outside the projects that are identified here as
environmentally damaging.

4.2

Agriculture Policy

The Ministry of Fisheries and Agriculture is responsible for agriculture related policy
development in the Maldives. The government identifies the significance of agriculture as a
viable means to diversify the economy. The key agriculture development policies include:

3
4
5
6
7
8
9

1. Creating awareness among individuals, groups, small to medium enterprises on the
agricultural sector and provide technical, technological and financial assistance to
farmers, especially women who grow crops in their homes as a livelihood
Establish systems that would assist to eliminate the possibility of a countrywide famine.
Encourage and assist farmers to identify crops that can be grown and cultivated at low
cost and grow these in a manner that will help them to achieve financial self-sufficiency.
Facilitate the production of fertilizers using locally available materials.
Inform farmers on sustainable energy sources, minimal usage of pesticides and chemicals
as well as establish facilities to diagnose various plants and crop infections.
Provide the required assistance in marketing agricultural products
Facilitate for the availability of seed and fertilizer at affordable prices in the agricultural
regions of the country.
Expand the use of technology, in the agricultural sector to help develop and diversify the
sector.

4.3

Employment Act (2/2008)

The Employment Act governs the rights and responsibilities of the migrant workers in the
Maldives. This is included in the Employment Act (2/2008) that was ratified and signed into
law in May 2008. The Employment Act provides for the creation of a Labour Relations
Authority, an Employment Tribunal and an Advisory Board on wages. The act was revised
with 4 amendments.
All contractors shall be required to undertake ethical recruitment and responsible employment
of workers during the construction and operation stage of the project.

4.4

EIA Regulations

The EIA Regulations, which initially came into force in May 2007 has been amended and republished in May 2012 based on the Environmental Protection and Preservation Act. The EIA
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Regulations have been the basis for Environmental Impact Assessment in the Maldives and
since its inception; it had helped to improve the quality of EIAs undertaken in the country.
Today, registered consultants are required to sign EIAs and the reports are subsequently
reviewed by two independent reviewers and a final decision is made by EPA based on the
reviews. Likewise, this EIA report would also be subject to these requirements and review
criteria.
‘Jadhuvalu Raa’ of the new EIA Regulations lists the different environmental projects that
require an Environmental Impact Assessment study. High rise building construction works is
among this list and thus a full Environmental Impact Assessment was needed to be carried out
for this project. It is specifically stated that buildings with foundation deeper than 5ft / 1.5m
will require Environment Impact Assessments to be carried out. This project proposes a
foundation 2.77m deep.
The EIA Regulations sets out the requirements for the contents of Environmental Impact
Assessment reports in ‘Jadhuvalu Baa’ and format for monitoring reports have been given in
‘Jadhuvalu Laamu’. Therefore, these requirements have been taken into consideration in
preparing this EIA report.
On 9th April 2013, a further amendment to the EIA Regulation 2012 has been published,
which deals with repeated offenders of the regulation. Under Clause 20 of the regulation, the
amendment proposes a new Schedule. ‘Jadhuvalu Taviyani, which lists penalties for repeated
offenders. Under ‘Jadhuvalu Taviyani’, repeated offenders of the regulation will be fined
based on the following criteria


For Initial offence: 20,000 MVR



If an offence is repeated for the 2nd time: 60,000 MVR



If an offence is repeated for the 3rd time: 120,000 MVR



If an offence is repeated for more than 3 times: 200,000 MVR for each offence.

On 11th August 2016, a third amendment was published, which mainly deals with revised
criteria for EIA evaluators, environmental consultants and their performance evaluations.
On 19th January 2017, a 4th amendment to the EIA regulation was published. The
amendment lists additional types of project which can be implemented without the need of an
EIA, with only a confirmation/assurance from the developer/proponent affirming that
mitigation measures required for the project will be undertaken during project
implementation. These types of projects include the following
1. Harbour and entrance channel maintenance dredging.
2. Removal of vegetation in plots allocated for housing development by the owner of the plot
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3. Removal of vegetation from roads in areas allocated for housing development.
4. Making boreholes for water intake
5. Projects that are undertaken within 3 years in newly reclaimed areas in which the
reclamation has been alongside existing natural island.
6. Projects that are undertaken within 5 years in newly reclaimed areas in which the
reclamation has been in a lagoon separate from existing island.

The amendment gives an exemption to the types of projects mentioned in 5 and 6, if the
project has the following characteristics
1. use of hazardous chemicals
2. any type of fuel storage
3. use of an incinerator
4. release of poisonous emissions
5. involves fibre work

4.5

Regulation on Coral, Sand and Aggregate Mining

This regulation addresses sand mining from uninhabited islands that have been leased; sand
mining from the coastal zone of other uninhabited islands; and aggregate mining from
uninhabited islands that have been leased and from the coastal zone of other uninhabited
islands.
Coral mining from the house reef and the atoll rim has been banned through a directive from
the President’s Office dated 26th September 1990. Under Article 7 (c) of the Regulation on
Sand and Coral Mining issued by the Ministry of Fisheries, Agriculture and Marine Resources
(MOFAMR) on the 13th of March 2000, it is an offence to mine sand or coral from the beach,
lagoon or reef of any inhabited island and islands leased for the purpose of building a tourist
resort.
Based on this, and as a general good environmental practice, such coral mining would not
take place at any part of this project. Granite to be used for the revetment will be imported
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from India and used for the construction. Sand mining is allowed for beach nourishment
projects, provided that an EIA is carried out.

4.6

Dredging and Reclamation Regulation, 2013

Regulation on Reclamation and Dredging of islands lagoons (Regulation 2013/R-15) came
into effect in April 2013. The regulation requires having permission of EPA on projects
requiring alternation of the island, either by reclamation or dredging. Specifically the
regulation requires producing scaled-maps of the island before and after the proposed
intervention. Special provisions have been made on protected and sensitive area restricting
changes to the environment of the islands.
According to the new enforcement arrangement made since November application for
Dredging and Reclamation Permit for the projects has to be submitted along with the
EIA/Addendums to the Environmental Protection Agency. Therefore, the application for
Dredging and Reclamation Permit for this project is submitted together with the EIA report.
The following limits are set under the regulation:


Beach replenishment is restricted from 10 m of the natural/registered shoreline



Dredging is restricted 500 m from the ocean side reef edge



Dredging is restricted 50 m from any island vegetation line



Dredging is restricted an environmentally sensitive site



Land reclamation is restricted within 200 m of a sensitive area.



Land reclamation cannot exceed 30% of the house reef area

The only dredging activity proposed for this project is that of the harbor. The works will
conform to the clauses as stipulated under this regulation.

4.7

Practices on Protected areas and Sensitive Areas

Under Article 4 of the Environment Protection and Preservation Act, the Ministry of
Environment is vested with the responsibility of identifying and registering protected areas
and natural reserves and drawing up of rules and regulations for their protection and
preservation.
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As part of the Environmental Regulation, EPA has established list of sensitive sites in the
Maldives. The sensitive list is mentioned in the recent Regulation on Dredging and
Reclamation (Regulation number 2014/R-13, see Section 5.7, page34). GA. Funadhoo is not a
protected island and the island is not included in an environmentally sensitive area list
maintained by EPA. Moreoever, there are no environmentally sensitive areas in any
significant proximity to the project site.

4.8

Water and Wastewater Regulations, and Guidelines

In the past decade or so, as regulator of water and wastewater, Maldives Water and Sanitation
Authority (MWSA) has mainly focused on regulating the service provider, Malé Water and
Sewerage Company, MWSC and environmental controls have not been given adequate
emphasis. With the functions MWSA incorporated into the functions of Environment
Protection Agency formed in early 2009, it is believed that much will be done in improving
the regulatory framework for water and sewage disposal.
Although several attempts have been made to introduce regulations and standards, they are
still at a draft stage. Consequently, upon increasing requests from donors under the tsunami
relief assistance programmes, the Maldives Water and Sanitation Authority drafted the
General Guidelines for Domestic Wastewater Disposal in the Maldives. Recently, with
assistance from JICA, these Guidelines have been improved and a final draft has been sent for
comments from all concerned.
The Maldives adheres to WHO guidelines for its drinking water standards. However, due to
the small size of the islands and the time water remains within the waterworks, free chlorine
levels have been set below WHO guideline values. This adjustment has been mainly due to
public complaints of chlorine levels in their drinking water but has not been technically
justified.
Currently, there are no surface water quality standards for the Maldives, but this issue has
been addressed to some extent in the “Guidelines for Domestic Wastewater Disposal” in the
Maldives. The pristine nature of the Maldivian waters requires high standards to be met.
Given the existing concerns of raw sewage disposal and wastewater disposal within the
coastal zone, there should be surface water quality standards that ensure that the pristine state
of the coastal waters of the country as a whole is not affected. There are standards set by the
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Ministry of Tourism for the tourist resorts. These are derived from stringent international
standards.
Effluent quality standards are also non-existent in the Maldives. Therefore, for reference, the
range given in Table 4-1 is generally considered for the purpose of EIA reports. These
effluent quality parameters are based on standards of some developed countries and,
especially WHO standards. Effluent water will not be discharged other than that of brine
discharge as part of this project.
“General Guidelines for Domestic Wastewater Disposal 2006” was a result of a series of
questions raised by donors following the tsunami of December 2004 due to the absence of any
regulations or guidelines to follow in the design of sewerage systems. Although the
Guidelines were the first public document demanding the application for a permit and
subsequent approval before installation of a sewerage system in the Maldives, the guidelines
lack legal backing. The guidelines require all wastewater management systems to meet
prescribed criteria for the use of groundwater, design for easy access for maintenance and
durability and undertake monitoring and provide facilities for sampling final effluent.
Monitoring requirements have been set for monthly monitoring and annual monitoring of
groundwater quality.
It is evident from the guidelines that the guidelines have been set for domestic wastewater
since it is stated that industrial effluents require special permits from the Authority. Also, the
guidelines have been set specifically for wastewater disposal into the groundwater aquifer as
receiving water quality objectives have been set only for groundwater and analysis schedule is
also for groundwater. The guidelines also focus mainly on on-site wastewater disposal
systems, with specific reference to septic tanks. However, it is stated that:
“Where a sea outfall is used it should be placed away from areas such as commercial harbours
or areas designated for recreational purposes. The sea outfall must be placed in such a way
that the effluent will be flushed out into the deep sea, where it can be diluted and dispersed so
that the impact on the marine environment is reduced. Untreated wastewater shall not be
disposed into the near shore lagoon.”
The proposed project is in line with the requirements set forth in these Guidelines. However,
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since these are a set of Guidelines, the Proponent is not legally binding by these Guidelines or
the requirements set forth in the document. It is also specifically for domestic wastewater and
is of little relevance to the proposed project.

4.9

National Waste Management Policy

Although solid waste has been one of the most pressing environmental problems of the
Maldives for a long time, a National Waste Management Policy was drafted in 2007 and
published in 2008. The aim of the waste management policy is to formulate and implement
guidelines and means for solid waste management in order to maintain a healthy environment.
The following policies have been laid down.


Establish proper governance structure for solid waste management



All waste producers shall be responsible for the management of the wastes they
generate



Wastes will be managed and disposed as close to the place of their generation



Accommodate the specific requirements of special wastes (hazardous, MARPOL and
WEEE)



Planning based on verifiable facts and known and effective strategies



Create a financially viable waste management system using polluter pays principles



Development of a legal framework for waste management



Facilitate private sector participation



Pursue financial incentives and disincentives to support good waste management
practices



Products such as plastic bags that are harmful to the environment or cause public
nuisance would be discouraged



Increase community participation and awareness

The project design includes waste management mechanisms that ensure safe disposal of the
general, chemical and hazardous waste that is generated.

4.10 Waste Management Regulation, 2013
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Waste management Regulation (No. 2013/R-58) came into effect on 6 February 2014.
The regulation is provide set of comprehensive guidelines on collecting, storing, transporting
and managing waste as well as management of hazardous waste. The waste management
regulation identifies the following areas prohibited from dumping of waste; protected areas
under the Environmental Protection and Preservation Act, mangroves, lagoons of islands,
coral reefs, sand banks, beaches of islands, coastal vegetated areas of islands, harbours, parks
and roads. Additionally, waste management regulation states that those involved in waste
management must be permitted by the Environmental Protection Agency and waste can only
transported on a vehicle that has obtained waste transportation licence and registered in EPA.
The following clauses are important to be considered for this project
Clause 11 of the regulation deals with terrestrial wastes and states that waste should be
deposited and managed only at sites allocated by the relevant authority.
Clause 26 of the regulation deals with the transportation of wastes.
Clause 34 of the regulation states the procedure for penalties for those that do not abide by the
regulation.
The project will conform to the guidelines and restrictions as given in the regulation.

4.11 National Biodiversity Strategy and Action Plan
Maldives was one of the first nations to ratify the United Nations Convention on Biological
Diversity (UNCBD). The objectives of the Convention is “the conservation of biological
diversity, the sustainable use of its components and the fair and equitable sharing of the
benefits arising out of the utilization of genetic resources, including by appropriate access to
genetic resources and by appropriate transfer of relevant technologies, taking into account all
rights over those resources and to technologies, and by appropriate funding”.
Based on the requirements under this framework convention, the Maldives has developed the
National Biodiversity Strategy and Action Plan (NBSAP) in 2002, which was recently
revised. The goals of the National Biodiversity Strategy and Action Plan are:


Conserve biological diversity and sustainably utilize biological resources.



Build capacity for biodiversity conservation through a strong governance framework,
and improved Knowledge and understanding.
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Foster community participation, ownership and support for biodiversity conservation.

In implementing the proposed project activities due to care has to be given to ensure that the
national biodiversity strategies are adhered to. The project is in line with the spirit of the
UNCBD and NBSAP by helping to protect wild fish stock.

4.12 Regulation on Uprooting, Cutting and Transportation of
Palms and Trees, 2006
Enforcement of regulation on tree felling and vegetation removal started on 01 February
2006. This regulation has several clauses that will be binding on the developer during the
construction and operation phases of this development. These include:
Article 2: Planting of two coconut trees for each coconut tree felled and planting of two trees
for each tree felled in the island.
Article 3: Prohibition on the removal of any vegetation within 15 meters from beach.
Article 5: Requires an environment impact study before clearing of land for agriculture
development.
This study is being undertaken in part to conform to this regulation. Furthermore, the project
will adhere to the clauses as stated in Article 3 and 5.

4.13 Hazardous substances act
Hazardous Substances Act is under the Ministry of Defence and National security. Prior
written consent is required from the Ministry for import of chemicals into the country. Import
of Class A chemicals into the country is banned and is listed in Table 7 of the Act.
The project will utilize chemical fertilizers. However, it has been planned to source from local
suppliers. Therefore, the developer need not get MNDF approval, unless they themselves are
directly importing.

4.14 General Regulation for Food Establishment and Services 2012
The regulation was formulated in 2012 by the Maldives Food and Drug Authority. The
regulation provides guidelines and regulates preparation, sale, transport, storage, and handling
92

Environmental Impact Assessment for GA.Funadhoo

food products. It encapsulates minimum standards required of food establishment and
services. Clause 2 of the regulation is in particular interest to this project. Clause 2 states the
following sub clauses.
Clause 2.1 Food establishments should be established at location away from industrial activity
and those that generates pollution
Clause 2.2 Food establishments should be located at areas that are not prone to flooding and
in areas that has sufficient protection from flooding events
Clause 2.3 Food establishments should be at a considerable distance away from livestock
areas such that livestock will not cause any disturbance to the food products or compromise
its quality
Clause 2.4 Food establishments should be at a considerable distance away from waste
management sites.
The regulation further specifies some qualitative requirements regarding the structure of food
establishments, equipment used, general operational requirements, health and hygiene, and
penalties imposed on developers in the event of non-compliance. Penalties are in the range of
5,000 MVR to 10,000 MVR for first offenders, and 10,000 MVR to 20,000 MVR for repeated
offences, after which MFDA reserves the right to revoke approval for processing or
packaging food.
The regulation does not specify and/or give any quantitative limits to the required distance.
The regulation will have a greater impact on the project if food processing is part of the
works. Therefore, most of the clauses stated in the regulation does not apply to this project.
However, only food packaging will be part of the project, which can be regarded as a form of
processing. Therefore, general requirements for site location as given under Clause 2 will
apply. The project will conform to the regulation where necessary.

4.15 Maldives Standard for Good Agriculture Practices: Fruits
and Vegetables
Maldives Food and Drug Authority (MFDA) along with the Ministry of Fisheries and
Agriculture has formulated a Maldives Standard for Good Agriculture Practices for Fruits and
Vegetables in 2015.
Good Agricultural Practices (GAP), as defined by Food and Agriculture Organization of the
United Nations (FAO), are a “Collection of principles to apply for on-farm production and
post-production processes, resulting in safe and healthy food and non-food agricultural
products, while taking into account economic, social and environmental sustainability”.
93

Environmental Impact Assessment for GA.Funadhoo

Many importing countries as well as domestic buyers especially organized retail are requiring
producers to implement GAP as a pre-requisite for procurement to ensure quality and safety
of their produce. In addition, implementing GAP also helps promote sustainable agriculture
and contributes to meeting national and international environment and social development
objectives. It has been documented that implementation of GAP encourages promotion of
optimum use of resources such as pesticides, fertilizers, and water, and ecofriendly
agriculture. Its social dimension would be to protect the agricultural workers‟ health from
improper use of chemicals and pesticides
Conformance to MGAP is currently not mandatory. However, it is highly encouraged for
existing and especially new agricultural facilities such as the proposed project conform to the
standards. The developer has not given a commitment to conform at the time of compiling the
report. However, the developer view the standards favorably and will likely incorporate the
guidelines.

4.16 Permits required for the Project
4.16.1 EIA Decision Statement
The only environmental permit to initiate proposed works at this stage would be a decision
regarding this EIA from the Environmental Protection Agency (EPA). The EIA Decision
Statement, as it is referred to, shall govern the manner in which the project activities must be
undertaken. This EIA report assists decision makers in understanding the existing
environment and potential impacts of the project.
Therefore, the Decision Statement may only be given to the Proponent after a review of this
document following which the EPA may request for further information or provide a decision
if further information is not required. In some cases, where there are no major environmental
impacts associated with the project, the EPA may provide the Decision Statement while at the
same time requesting for further clarifications.
4.16.2 Approval from the Ministry of Fisheries and Agriculture
The Fisheries Ministry is required to approve the project before the EIA can be submitted to
the EPA. The EIA would not be reviewed if such an approved drawing is not present at the
time of submission.
The approval is in the form of a conditional approval letter from the Ministry.
The project scope needs to be approved by the Ministry to ensure that it is a sustainable
project which would benefit the Fisheries and/or agricultural industry of the country.
The approval is attached in Annex.
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4.16.3 Health Certificate from Maldives Food and Drug Authority
If the food products produced from the island is packaged and used for export, it will require a
certification from MFDA. However, this is not a requirement for products that are used
locally. Additionally, MFDA is on the verge of giving MGAP licence/certification for
facilities that incorporates the good agricultural practices. However, this is not mandatory yet,
although MFDA highly encourages to participate in this program.

5. Impacts and Mitigation Measures
Infrastructure development project in island environments are believed to generate a series of
environmental impacts, of different magnitudes and occur at different scales. The most
significant environmental impacts are those that are felt on the immediate environment and
have long term effects. For this project, marine environment in the lagoon and terrestrial
environment on the island are the 2 general vulnerable receptors. Human environment is not a
significant receptor as the island is uninhabited, although impact on project staff would also
need to be considered. Terrestrial environment is directly affected during vegetation removal,
building construction, and establishment of utilities. Significant marine environment impacts
are felt on coral reef environments during dredging and reclamation activities. There are many
socio economic benefits from the project for the region due to convenience and food safety
the project provides to the regional community.
Below are some of the methodology used to identify impacts and their significance. A lot of
work has already been done by environmental consultants in the Maldives to provide the best
methodology to assess impacts. Therefore, knowledge from these studies are used.
Identification is done qualitatively based on previous experience and studies already
undertaken, while significance is determined quantitatively so that decision makers can be
aware of the particular activities which cause the most impacts and how they are offset by
other positive impacts.

5.1

Limitations and Uncertainty

The methods used to predict and evaluate the environmental impacts are mainly from
experience. It is not entirely subjective, as experiences from other consultants in similar
projects have been considered. The impact assessment for the previously proposed agriculture
project in the island has been studied. Moreover, assessment undertaken for agricultural
projects in other uninhabited islands have also been considered.
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These are compared to the consultant’s judgment in order to reduce errors. However, it should
be noted that follow up monitoring reports from the studies are not available and this could
have provided empirical data to further reduce limitations and uncertainty.
Furthermore, the degrees at which these impacts are either accurate or inaccurate as well as
uncertainties and natural variability are the key factors that affect the accuracy of these
methods. Nonetheless, the methods used are concise and provide a general overview as well
as the range of impacts that can affect the environment.
Environmental impact assessment always involves a certain degree of uncertainty as the
natural and anthropogenic impacts can vary from place to place due to even slight differences
in ecological, geomorphological or social conditions in a particular place. The level of
uncertainty, in the case of the proposed development, may be expected to be low as this
project has previously been analysed as well and also due to the experience of similar projects
in similar settings in the Maldives. Nevertheless, it is important to consider that there are
elements that are new and that there will be uncertainties and to undertake monitoring as
described in the monitoring program given in the EIA report. These uncertainties apply to the
determination of existing environment as well.

5.2

Methodology

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


A consultative process within the EIA team and important stakeholders including the
proponent and potential contractors.



Purpose-built checklist



Existing literature on GA. Funadhoo and reports on similar developments



Baseline environmental conditions described in Chapter 4

In order to assess the significance of the impacts identified through the above methods, 2
separate methodology has been adapted and amalgamated.
The impacts of the project activities have been loosely based on the framework proposed by
Posford Haskoning (2004). The decision framework is illustrated in following Figure. This
lets decision makers view each project activity that may cause impacts individually and
determine what type of impact they have on the environment, and whether they are of
significant concern.
The main factors used to evaluate impacts under the framework are as follows:
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Sensitivity of Receptor



Recoverability of Receptor



Importance of Receptor



Spatial Distribution of impact

Criteria

Scale Attribute

Sensitivity

-1

Positive Effect

How sensitive the receptor is to the impact

0

Not sensitive

1

Low

2

Medium

3

High

Recoverability

1

Short

How long it would take for the receptor to recover from the impact

2

Medium

3

Non-recoverable

Importance

1

Low

The importance of the receptor to the environment

2

Medium

3

High

Spatial Distribution

1

local scale

Distribution of impact

2

regional scale

3

global scale

Table 25 Impact Evaluation

97

Environmental Impact Assessment for GA.Funadhoo

If the impact receives a -1, it deems the impact to have a positive effect on the receptor and
the other criteria is then not applied. The impact is referred to as a beneficial impact.
The significance of the negative impacts will be given based on the following range:


1–5:

Minor Impact



6–9:

Moderate Impact



10 – 12:

Major Impact
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Step 1

Step 2

Description of the resource
(receptor)

Predicted environmental change
(impact)

Step 3

Vulnerability of Receptor

Is the Resource vulnerable to the impact

YES

NO

Not Sensitive

Low

Medium

HIgh

Positive Effect

Step 4
Sensitivity of Receptor

High
(0 – 6 months)

Low

Step 5

(>5 years or not at all)

Recoverability of Receptor

Medium
(6 months – 5 years)

Step 6
Low

Not Impact

Minor Impact

Figure 44 Impact Assesment Diagram (Haskoning 2004)

HIgh

Moderate Impact

Major Impact
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5.3

Identification of Impacts & Mitigation Measures

Construction Phase
5.3.1 Equipment Mobilization and material transport
Impacts from the activity include;






Generation of noise
Reduction of sea water quality
Deterioration of visual amenity
Direct impact on reef

Based on the experience of several projects of this nature that has been undertaken in the
region and elsewhere in the Maldives, this project is expected to have virtually negligible
negative impacts due to noise pollution. During mobilization, noise is expected to rise in the
range of 60 – 80 dbA. However, this will be for a very short time, expected to be 3 - 5 hours
during each mobilization round. As it is an uninhabited island, there will not be any local
human receptors of this impact, while the fauna can generally withstand the short bursts in
noise.
Sea water quality can deteriorate locally due to mobilization activities. During the unloading
of materials and equipment, Suspended Particulate Matter is expected to be the critical
pollutant and may increase due to leaks and potential impact on sea bed. Usually, in projects
involving heavy machinery, it carries the risk of spills. Such spills are not a cause for concern
in the case of the construction equipment as fuel prevention measures are in place. The impact
on the quality of soil and groundwater is not going to be significant as proper storage facilities
will be maintained for construction materials, construction waste and oil and grease.
Significant impact may occur due to unforeseen conditions where the materials are not able to
be unloaded using the newly constructed temporary jetty area.
The sudden influx of machineries will have negligible temporary impact on visual amenity as
the island is uninhabited.
Reefs also get damaged due to boating activities including mooring, loading and unloading of
materials. Recently, there have been several incidents of boats and barges getting wrecked and
grounded due to direct impact on reefs. This causes huge financial losses in addition to the
environmental damage to all parties concerned, including the developer, contractor and the
community. Additionally, the project gets significantly delayed. The damage to reef is
irreversible, as it leads to immediate mortality of the corals in the impact zone. The sudden
change in the environment also has negative effects on other organisms dependent on the
corals directly and indirectly. The impact is regarded as major, however the probability of
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occurrence can be greatly reduced with proper planning. Moreover, the probability of impact
on Funadhoo reef will be very low after the channel is created.
Mitigation measures for the discussed impacts are the following:











Finalize all arrangement for the unloading point, and material and equipment storage
at least 1 week before mobilization commences
Ensure mobilization is completed with as few trips as possible. This can be done by
having a large barge/landing craft carry all the required machinery in one or two
attempts. However, it has to be ensured that the barge/landing craft is small enough to
access the channel and temporary jetty area created.
Ensure all equipment and machinery are mobilized to site during day time to ensure
reef lines, and any possible shallow rocky areas are visually apparent.
Arrange mobilization in such a way that equipment and material are unloaded as soon
as possible.
The route from the location in which material and equipment are gathered (possibly
Thilafushu) to Funadhoo should be mapped and bathymetry charts should be studied
beforehand to ensure the vessel does not encounter any shallow reefs on the way to the
site. Extra precaution should be taken during inner atoll travelling.
Ensure the mobilization vessel and the equipment and material are insured
Have an emergency plan in place in the event of an impact on the reef.
Inform these mitigation measures to all suppliers that may mobilise to site
independently from the developer/contractor.

5.3.2 Temporary site set up, waste management, health and safety
Impacts from the activity include;





Generation of wastes
Health and safety impacts
Generation of noise
Loss of visual amenity

Significant amount of waste will be produced, both during the initial setup and once the
work force is settled. Type of waste produced includes building and construction waste, green
waste and household wastes. Household waste types produced at the temporary site will
include:





Paper
Plastic
Wood
Food waste
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Glass and metallic waste.
Hazardous waste along with waste oil.

The impact of the waste will be confined to the site under normal circumstances. However, if
the waste is not managed and not removed from site periodically, there is potential for waste
to accumulate in other areas of the island.
Construction materials stored at the site such as cement and fuel for machineries have the
potential to damage the marine and terrestrial environment. Both terrestrial and coastal
activities can pollute the environment including soil, aquifer and coastal water due to
accidental spill of oil and chemicals. Sometimes these materials are thrown into the
environment due to absence of appropriate supervision at work sites. Waste disposal also has
the potential to cause contamination of groundwater from leachate while waste is stockpiled.
Construction of development projects require a large number of construction workforce and a
number of risks related to construction activities. Key impacts predicted for the construction
workforce is related to health and safety issues. Often in such construction environments,
workers are prone to injuries and diseases. Also, if precautionary measures on health and
safety are not taken into serious consideration, the entire operation may be affected as a result
of accidents and subsequent injuries.
Noise will be continuously generated at the site due to equipment and machineries including
cement mixers, excavators, dump trucks, etc. Power generator at site will also be usually
noisy, emitting noise in the range of 60 – 80 dbA. If workers are exposed to noise
consistently, it will have an impact on their health and well-being.
Temporary sites such as proposed for this project are usually set up rapidly without much
concern for visual amenity. The location of the proposed site is far away from residential
areas and the general community. Therefore the impact will be negligible.
Mitigation measures for the discussed impacts are the following:






Establish a temporary waste management site which segregates wastes to at least the
following categories; organic food wastes, metal/steel, plastics, green wastes,
hazardous wastes, waste oil.
Waste site to have a concrete base to ensure there is no ground water impact at the site
due to leachates.
Place large bins for biodegradable and non-biodegradable wastes at different locations
of the site, especially near the staff accommodation and/or canteen.
Pre-inform all the staff on importance of waste management and inform on penalties
that will be informed for poor practice. Increase the penalties if any waste is disposed
off site.
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Establish contact with the health facility in GA. Dhaandhoo before mobilization.
Make an emergency plan on how a staff with serious injury can be transported within
minimum amount of time. Emergency plans should be discussed with speed boat
operators in the island and GA. Koodoo airport operators.
Have sufficient quantities of first aid kits available on site, especially at the staff
accommodation.
Have about 2-5 staff trained in first aid techniques before mobilization to site.
Have protective equipment and cloths for all staff available on site. Including life
jackets.
Although the site will not be at the highest standards, ensure basic hygiene is
followed, especially with regards to open wastes and sewage.
Enforce hand washing at the canteen, and make drying towels and hand sterilizers
available.
If any member of the community or council is to visit the site, have a setup such that
they will require permission beforehand and they should wear safety shoes and helmet
at the project site location.

5.3.3 Operation of Heavy duty vehicles and Machinery
Impacts from the activity include;





Health and safety impacts
Generation of noise
Air pollution

Health and safety impacts need to be considered for workers. Excessive driving on uneven
terrain will cause chronic pain to drivers. There are other similar minor cumulative impacts.
More direct impact are accidents that may occur.
The machinery is expected to generate noise well in excess of 75 dbA at the height of their
work. Cement mixers, batching plants, and even dump trucks will inevitably create such
noise. While mobile machinery will create noise over a larger area, the noise will be
distributed and not concentrated to a particular location and therefore the impact would be
less. Static equipment such as cement mixers will generate significant noise at point locations.
As the project location will be away from residential areas, this impact should be negligible.
The use of fuel in vehicular engines and operation of machines such as trucks cause emissions
of carbon dioxide, sulphur dioxide and nitrogen oxides with fine particulate matter causing
air pollution. For the proposed project, carbon emissions are considered to be negligible, as
the amount generated from vehicles from a project of such scale will be minute. However, at a
local level, thick smoke generated from incomplete combustion from poorly serviced vehicles
will be an issue.
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Mitigation measures for the discussed impacts are the following:










Establish main routes for the machinery before mobilization.
Provide back support aids to drivers and heavy lifters
Enforce protective clothing to be worn during work hours. These include fluorescent
vest, safety helmets, and safety shoes. Staff operating loud equipment should wear ear
muffs.
Speed limit of 30 km/hr should be maintained in uneven terrains.
Ensure the vehicles are in good working order before mobilization. All back mirrors
and side mirrors, lights, brake should be in excellent condition.
Ensure all the equipment and machinery are serviced before mobilization to site.
Undertake all maintenance indoors in paved areas to eliminate possibility of storm
water contamination.
Ensure spare is taken during mobilization including excavator hydraulic pipes.

5.3.4 Building Construction
Impacts from the activity include;





Groundwater quality degradation.
Generation of noise
Air pollution
Water pollution

Groundwater quality is impacted due to dewatering and spills and leakages during building
construction. The islands groundwater aquifer will endure minor to moderate impact due the
dewatering works as salt water intrusion would occur to a small extent.
Air pollution is mainly from dust and emissions from machinery engaged in construction and from concrete
works. Machinery exhausts may degrade the air quality leading to long term health risks to the community.
However, due to relatively small size of islands that allow rapid turnover and flushing of harmful emissions,
impacts from air pollution due to operation of machinery and construction works is minor
Noise impact from building construction works is inevitable. Noise in excess of 75 dbA is expected, however
intermittently. Moreover, the works will be undertaken at distance over rom the residential areas, and therefore
there will not be any significant impact on the community. Likewise, as there are no threatened/endangered
species in the area, receptors of noise impact is minimum.
Water pollution of the lagoon and reef system can be caused by waterborne and windblown debris escaping
from the construction. However, the likelihood of this occurring at a significant level is very low as construction
takes in more central parts of the reclaimed land..

Mitigation measures for the discussed impacts are the following:



Dust screens should be placed around heavy construction areas
Building wastes should not be placed along the coast line.
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Any hazardous liquids including paint to be stored in concealed locations
Work during late hours beyond 9pm should be discouraged
The buildings should adhere to guidelines provided for Building and Structures as
given under Clause 7.7 Harvesting and Handling produce in MGAP.

5.3.5 Construction of Brine discharge
Impacts from the activity include;



Sea water quality degradation

There will not be direct impact on the corals and benthic organisms due to the outfall pipe
works, as it will be laid on the dredged channel area.
Regarding water quality, sedimentation will occur at a very minute level during the pipe
works. Considering the main impacts from dredging works, this will be virtually negligible.
The impact is therefore negligible.
5.3.6 Vegetation Clearance
Impacts identified include:


Destruction of habitat



Loss of visual amenity



Generation of green waste

Green belt at the shoreline will not be removed, and therefore there will be minimum
impact in this area.
Funadhoo has not been noted for having unique habitats and significant animal and
bird life, nonetheless, removal of trees may affect some of the animals and visiting
birds in terms of permanently losing their habitats.
Also, generally removal of vegetation creates apertures on the ground where the
vegetations are removed and if these are left unattended, it may be used as waste
disposal sites during construction. This will not be an impact from this project as the
area will be immediately filled. Currently how the removed vegetation will be handled
is a concern as this would create a large quantity of green waste.
Mitigation measures include the following:
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Seek parties who could utilize the removed plantation as this is sought after in newly
reclaimed resort development projects as vegetation required for the initial phase of
landscaping works.



Maximize the opportunity for reusing/ recycling/ recovering vegetation from within
the island



Try to utilize the green waste as compost to be used for landscaping and agricultural
works in the island.



Clearing works should be undertaken during day time to minimize disturbances to
nocturnal fauna such as birds and bats.



Plant 2 trees for each tree removed. This can be done within the project sites.

5.3.7 Harbour Construction
Due to the dredging, the coastal hydrodynamics in the area will be permanently altered. It is
difficult to fully appreciate and understand the extent of change without undertaking any
monitoring. Therefore, the monitoring program given in this report will enable developers and
decision makers to better understand the changes, and if it leads to any impacts and how to
mitigate them. Currently, it is anticipated the following minor to negligible impacts will
occur.




There may be some form of erosion on the western shoreline due to the new sediment
sink that has been created. However, due to the considerable distance away from the
shoreline, this is not expected to have a significant impact.
The channel will also allow incoming waves towards the island. However, most of this
energy will be absorbed by the harbour structure and therefore a direct impact on the
shoreline is not anticipated.

Harbour construction will also have impact on marine life. Impacts include




Direct removal of marine habitats due to dredging basin
Smothering of corals due to sedimentation
Direct removal of corals in reef edge

Concerning Mitigation measures:
Schedule dredging works at low tide where possible to reduce dispersion by current.
Pre plan dredging areas, and ensure the area is clearly pegged before commencing dredging to
ensure dredging does not occur beyond designated boundary.
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As the harbour basin area predominantly consist of sea grass, removal of this area is not
regarded as causing significant environment impact as sea grass is not regarded as a
vulnerable receptor.
There is no significant live coral cover found at the reef edge and therefore transplanting
corals is not recommended either.
The impacts that will occur after such mitigative steps are taken in project planning will be
unavoidable. Therefore, there are no other mitigation measures recommended. However,
monitoring of the shoreline is required.

Operational Phase
5.3.8 Waste generation and management
Impacts identified include:


Contamination of soil and groundwater from oil and chemical spill from agricultural
fields, vehicle and equipment.



Generation of solid waste from site, including house hold wastes, from Kitchen, staff
accommodation, etc. public nuisance and/or health impacts



Generation of hazardous type waste such as worn out equipment and materials such as
storage containers, RO membrane, filter membrane, etc, causing health hazards.



Generation of liquid waste from plant site, including hazardous chemicals. Leaching to
the ground, causing groundwater pollution, and leaching to the marine environment.

Likely oil and chemical spills from operation of desalination plant and powerhouse will
pollute the groundwater and soil. This pollution usually occurs either due to accidental spill or
unregulated emissions into atmosphere due to absence of proper measures to manage such
operations.
Inappropriate handling of solid waste and garbage and its disposal into the surrounding
environment can have impacts on the terrestrial and marine environment including pollution
of coastal waters. As this is an uninhabited island, there will be less receptors of the impacts
from improper waste management practices. However, if left unsupervised, the cumulative
impact after some years will be major.
Solid wastes can have adverse impacts on the terrestrial and marine environment ranging from
reduced aesthetic beauty of the surrounding area to degraded water quality as well as potential
ecological disturbances and impact on human health. Environmental impacts associated with
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solid waste disposal into the marine environment include reductions in fish populations due to
water pollution, as well as killing corals and other marine organisms by smothering by plastic
bags and other such items.
Mitigation measures include the following:


Minimize waste generation. Ensure materials are re-used as much as possible. Setup a
collection and recycling program. Waste should be collected from operational areas
and office space



Designate an area for large metal/steel wastes. Arrange for transportation to Thilafushi
to be reexported as scrap metal.



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



Designate a waste management area and segregate waste materials according to types
to facilitate re-use;



Co-ordinate material deliveries to minimize storage times on site to avoid damage



Provide training to site staff in waste minimization practices



Waste oil can be used as lubricants on the island or neighboring island.



Make compost from green waste and use it for agricultural works



Other waste types such as hazardous wastes, are to be segregated, kept in sealed
containers and transported to Thilafushi



Hazardous wastes should not mixed or be stored with non-hazardous waste



Create and maintain a waste management plan as stipulated under the Waste
Management Regulation and Clause 8.7 Waste Management in MGAP.

5.3.9 Harvesting and handling produce
Impacts include


Contamination of the produce leading to illness among consumers, thereby incurring
health impacts

Mitigation measures include
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Adherance to clause 7.7 Harvesting and handling produce in MGAP. Under the clause
the following subsections are provided with guidelines on best practices; Equipment,
containers and materials, building and structures, cleaning and sanitation, animal and
pest control, personal hygiene, produce treatment, and storage and transport.

Once the guidelines provided under MGAP are incorporated, there is not expected to be any
significant contamination of the agricultural produce.
5.3.10 Handling Chemicals and Fertilizers
Impacts include:




Nutrient run off or leaching, leading to groundwater and marine water pollution
May lead to allergies and diseases among facility staff
Abnormality in food products leading to illness among consumers

Mitigation measures include:




Fertilizers and soil additives shall be handled in accordance with Clause 7.4 and 7.12
Fertilizers and soil additives (Plant nutrient management and fertilizer use) and 8.4
Fertilizers and soil additives of MGAP.
Chemicals should be handled in accordance with Clause 8.6 Chemicals, Clause 7.6
and Clause 7.13 Chemicals (Plant protection products or other agro and non agro
chemicals) of MGAP

5.3.11 Animal and Pest Control
Impacts include:




Livestock may contaminate agricultural produce
Pests may contaminate agricultural produce and decrease production
Disease spread among livestock

Mitigation measures include:






Pest control methods should avoid practices that does not adhere to general animal
rights. As such cruel treatment of invading animals should not be practiced, especially
with respect to migratory birds.
Pest control procedure should adhere to Animal and pest control guidelines given
under Clause 7.7 Harvesting and handling produce of MGAP.
Livestock that are undergoing diseases should be quarantined at a dedicated facility
The facility should be away from the agricultural plots.
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5.3.12 General operations of the utilities
Possible impacts include:






Air pollution
Noise pollution
Light pollution
Groundwater pollution

The proposed method of using diesel generators for production water and energy will release
pollutants such as carbon dioxide, sulfur dioxide and nitrogen oxides to the atmosphere,
creation air pollution. These emissions will not be significant; even considering the
cumulative nature, this impact is considered minor to negligible.
The RO plant facility and powerhouse will continue to generate noise during operation.
However, the impact would be minimal as the plant would be concealed in a building.
Generally, the plant noise outside of such buildings are within the acceptable range of 50 – 60
dbA. As there are no residential areas proposed, this will not have any significant impact.
Groundwater impacts are discussed under subsequent sections.
There will not be any significant light pollution due the existence and operation of the
facility.
Mitigation measures include the following:














Operation staff should wear ear muffs inside the plant house.
Plant house should be made using thick insulated walls to prevent noise and heat.
Attenuators will need to be fixed at the commissioning stage.
Adhere to Clause 8.8 Energy efficiency under MGAP.
Ensure powerhouse fuel storage area is properly bunded to hold 110% of the storage
volume
Ensure attenuators are working properly and ensure the powerhouse door is shut at all
times.
Maintain logs at the powerhouse and RO plant
Periodically monitor and maintain all powerhouse and RO plant equipment
Do not top tanks while pumping fuel to tanks
Fuel only in designated areas
Regularly monitor and maintain fuel nozzles
Use paved areas when overhauling gensets or undertaking any maintenance
Have spill response plans in place. This includes having trained response personnel
and having written procedures at the facility at all times.
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5.3.13 Feed water intake
Feed water intake pipe would be laid along the dredged area and water will be pumped from the lagoon. It is not
anticipated that this will cause any further disruption to marine life. The intake pipe will be used as a substrate
for marine growth.
There may be impact during rough seas, during which the pipe may be vulnerable to damage. However, with the
pipe being laid in the deeper area rather than the shallow flat, this is also not expected to occur.

5.3.14 Brine Discharge
Brine discharge pipe will also be laid under the jetty towards the dredged area. The
intermittent increase in salination of that area from the relatively small plant is not expected to
cause any significant impact.
5.3.15 RO Product water
Impacts include



Degradation of water quality
Causing staff unrest and illness

It is important that the plant and network is properly supervised and maintained. Drop in
product water quality will lead to initial aesthetic issues, which may further worsen to an
outbreak of disease within the public.
Decrease in product water quality is an indication of plant systems not working according to
design. This is usually due to failure of some component of the plant. The membranes or
filters for examples will deteriorate gradually and thus it is important continuously monitor
the product water quality.
Mitigation measures include the following:







All chemicals to be stored in a locked area with concrete floors and walls
Ensure daily supervision of RO plant including checking for vibration and leaks
Follow membrane back washing schedule as given in the RO plant manual
Ensure sedimentation tank, and water storage tanks are sealed
Clean water storage tanks at least biannually.
Pressure vessel membranes to be serviced regularly

5.3.16 Rainwater harvesting
Impacts include


Degradation of water quality
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Health impact on staff

Open gutters at the rainwater harvesting locations will welcome foreign particles and
sometimes even organisms such as mice to enter the gutter and the water network. This would
lead to a degradation of the product water quality. Likewise, the rainwater holding tank
condition may also lead to contamination of the collected rainwater. This would initially
cause stress to the filters and if the situation continuous may damage the filters rapidly,
thereby leading to water quality degradation.
Mitigation measures include the following:


Roofs in structures chosen for rainwater harvesting to undergo scheduled cleaning at
least once a month. Weekly or fortnightly during heavy rainy seasons.



Gutter openings should be covered with a mesh to prevent foreign particles and
organisms entering the gutter. The mesh should be supervised and maintained.



Rainwater collecting tanks should be periodically cleaned.

5.3.17 Septic tanks
The proposed plan for sewerage system in the island is to discharge the sewage into open pits
integrated with soak pits, with a underground septic tanks. This practice could result in
localized and or distributed pollution of the groundwater in the island. The release and spread
of pollutants could potentially be more noticeable in rainy season although percolation due to
rain minimizes rapid salinization of the groundwater. As the scale of operation is very small,
there is not expected to be any significant impact from the use of septic tanks if properly
managed and maintained.
There are no further mitigation measures recommended. However, alternatives as provided
under the following Section can be considered to reduce the impact. It has to be considered
use of septic tanks is beneficial for such a project as it would retain a large amount of water
which otherwise may have been discharged.
5.3.18 Health and Safety
Health and safety standards of the facility should be maintained. Impacts are generally
relevant to facility staff. As there are no residences nearby, impact on general
community is non-existent. Major impacts occur due to accidents and health hazards.
Other impacts are minor to moderate in nature, which can be avoided by having good
standard operating protocol setup in the island.
Mitigation measures include:
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Appropriate health and safety measures for all workers at the facility will be
provided.



Health and safety procedural manual will be prepared and made available for all
operations in the facility



Operation of an agricultural facility requires a vast range of safety measures to be
considered in accordance with MGAP guidelines. Specifically, the facility should
comply with Clause 9 of the MGAP which outlines the best practices on handling
chemicals, working conditions, personal hygiene, workers welfare, and keeping
documents and records.

5.3.19 Socio-Economic Impacts
The socio-economic impacts from the proposed project are positive in general, in terms of job opportunities and
other income generating opportunities for local island communities and the nations economy as a whole.
Moreover, it provides the great benefit of facilitating regular availability of locally grown agricultural products
to the regional community. The project is expected to have positive impacts in the following areas.


Agriculture: Opportunities for neighbouring communities to gain expertise and for
knowledge/technology transfer between the proposed facility. This would help to increase production
and yield in smaller agriculture setups in the islands.



Tourism: Will enable a more consistent supply of agricultural produce to the resort islands in the region.
This would greatly assist the resort operations to maintain their standards, and thereby provide quality
services to tourists.



Local businesses: Local businesses in islands can engage with the new facility and assist in retailing
agricultural produce in islands. This would help the local economy to grow without greater dependence
from resources outside the region. Moreover, transport of produce will be easier and therefore
businesses will be able to provide goods to their customers on a more consistent basis



Job opportunities at the area: At the height of the operation, it is expected that the facility will employ
about 50 staff. It is intended a good percentage of this to be locals. Therefore, it will open more doors
for local employment. In addition to being based in the island directly, it would indirectly create
additional jobs for support services such as transport and logistics.

Apart from these, one the greatest soecio economic input is the greater food security such projects will provide
for local regions.
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5.4

Assessment of significance of impact

Table 26 Analysis of potential impacts during the construction phase of the project

Activity

Potential Impact

Impact Area

Impact Nature

Significance Evaluation

Significance

Sensitivity

Recoverability

Importance Distribution

2

1

2

1

6 Moderate

2

2

2

1

7 Moderate

CONSTRUCTION PHASE

Mobilisation,
Generation of noise
operation and
transport of machinery Reduction of sea water
quality

Marine/water
quality,

Indirect/Direct
Cumulative

Construction staff
Local

Direct impact on reef

Flora and Fauna

Air pollution

Oil spill and leakages
into the marine

Marine / Flora
Direct
and Fauna, Water
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environment can

Quality

Local

Marine/Water
Quality, Bottom
Substrates, Reef
structure

Direct

Terrestrial

Direct, Indirect

ground water
quality

Immediate,
Cumulative

decrease the water
quality, effect the light
penetration properties,
and also come into direct
contact with marine
species such as turtles
and dolphin. Also birds
can come into contact
with the disperse oil
plumes.

Movements of the
machinery can result in
turbidity of waters and
effect the bottom
substrates. It can also
cause abrasions to the
reef structure of the
island

Temporary site setup. Generation of waste
Material handling and
Health and safety
storage, waste
impacts
management

2

2

2

1

7 Moderate

2

1

1

1

5 Minor

Local

Marine/water
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Generation of noise

quality

Local

Construction staff
Flora and Fauna

Improper handling and
storage of materials can
cause damage terrestrial
ecosystem of the island

Terrestrial /Flora
and Fauna

Packaging covers of the
materials if not properly
collected and disposed
can result in litter.

Terrestrial /Flora
and Fauna

Direct

2

2

2

1

7 Moderate

1

1

2

1

5 Minor

Cumulative
Local

Direct
Local

Marine/ Flora &
Packaging covers, If
Fauna
blown away to the
waters, can block the
light of corals and have
direct detrimental effects
such as entanglement and
ingestion in case of other
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species

Building construction Generation of noise
and dewatering
Air pollution

Terrestrial

Direct

ground water
quality

Immediate

Change to
hydrodynamics

1

1

1

4 Minor

2

1

2

1

6 Moderate

2

2

2

1

7 Moderate

Local

Water pollution

Harbour construction

1

Marine
environment

Direct

Immediate/Cumulative
Direct removal of marine Sea water quality
Local
habitats
Smothering of corals
Direct removal of corals
in reef edge

Vegetation clearance

Destruction of habitat

Terrestrial

Direct

Loss of visual amenity

ground water
quality

Immediate/Cumulative

Generation of green
waste

Local
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Loss of bottom
Marine &
substrates. Not much life Intertidal / Flora
was observed in the
and Fauna
direct vicinity of the reef
flat

Direct

Contamination of soil
and groundwater

Terrestrial

Direct/Indirect

Groundwater

Cumulative

1

2

2

1

6 Moderate

2

1

2

1

6 Moderate

2

1

3

2

8 Moderate

Local

OPERATIONAL
PHASE

Waste generation and
management

Generation of excess
solid waste

Sea water quality Local

Generation of hazardous Human
environment
wastes
Generation of liquid
wastes

Harvesting and
handling produce

Contamination of
produce

Terrestrial

Direct

Human
environment

Cumulative
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Local

Handling chemicals
and fertilizers

Nutrient run off leading Terrestrial
to groundwater pollution
Human
environment
Allergies and diseases
among staff

Direct/Indirect

2

2

3

2

9 Moderate

2

2

3

2

9 Moderate

2

1

2

2

7 Moderate

Cumulative
Local

Abnormality or defects in
food produce

Animal and Pest
Control

Contaminate agricultural Terrestrial
produce
Human
Decrease food
environment
production

Direct/Indirect
Cumulative
Local

Disease among livestock

General operation of
utilities

Air Pollution

Terrestrial

Noise pollution

Groundwater

Light pollution

Natural habitats

Indirect/Direct
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Groundwater degradation

RO Product water

Degradation of water
quality

Human
environment

Direct

2

2

3

2

9 Moderate

2

1

2

1

6 Moderate

Cumulative
Unrest and illness among
staff

Rainwater harvesting

Degradation of water
quality
Health impact on staff

Local

Water quality

Indirect

Human
environment

Cumulative
Local

Socio economic
impacts

Human environment
(neighbouring
communities)

-1

Agriculture

Direct/Indirect

Livelihood

Cumulative/Immediate

Tourism
Local businesses
Job opportunities
at facility
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5.5

Mitigation management plan

Table 27 Details of Mitigation measures

Activity

Potential Impact

Mitigation of adverse Impacts

Measure

Mobilisation, operation and Generation of noise
transport of machinery
Reduction of sea water quality
Deterioration of visual
amenity






Direct impact on reef
Air pollution



Project Phase Estimated Responsible
cost
Party

Finalize all arrangement for the unloading
point, and material and equipment storage at
least 1 week before mobilization commences
Ensure mobilization is completed with as few
trips as possible
Arrange mobilization in such a way that
equipment and material are unloaded as soon
as possible.
The route from the location in which material
and equipment are gathered (possibly
Thilafushu) to GA. Funadhoo should be
mapped and bathymetric charts should be
121

Before
~ 10,000
construction
USD
phase
commencement

Project
Manager
(Contractor)
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Oil spill and leakages into the
marine environment can
decrease the water quality,
effect the light penetration
properties, and also come into
direct contact with marine
species such as turtles and
dolphin. Also birds can come
into contact with the disperse
oil plumes.



studied beforehand
Ensure the mobilization vessel and the
equipment and material are insured
Have an emergency plan in place in the event
of an impact on the reef. Establish contact
with vessel salvage groups operating in the
Maldives beforehand. Inform the authorities
immediately upon such an incident.
Inform these mitigation measures to all
suppliers that may mobilize to site
independently from the developer/contractor

The vessels/ vehicles and machinery should
be checked routinely to ensure that no
leakages are occurring and if any leakage is
detected it should be addressed at the earliest
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Before
mobilization
Construction
stage

In project
cost

Project
Manager
(contractor)
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Movements of the machinery
can result in turbidity of
waters and effect the bottom
substrates. It can also cause
abrasions to the reef structure
of the island



Noise Pollution. Noise at the
construction area would be in
excess of 75 dBA.

Temporary site setup.
Generation of waste
Material handling and
storage , waste management Generation of noise

Construction
stage

No cost

Project
Manager +
Site Engineer
(contractor)



Complete the project in the shortest possible
time
Vessel transport is recommended during high
tide
Work in low tide



Use of ear muffs at the project site

Construction
stage

~1000
USD

Project
Manager
(contractor)



Establish a temporary waste management site
which segregates wastes to at least the
following categories; organic food wastes,
metal/steel, plastics, green wastes, hazardous
wastes, waste oil
Waste site to have a concrete base to ensure
there is no ground water impact at the site due
to leachates.
Place bins for biodegradable and non
biodegradable wastes at different locations of
the site, especially near the staff
accommodation and/or canteen
Pre-inform all the staff on importance of

Before
mobilization

~1000
USD (for
bins)

Project
Manager
(proponent) +
Site Engineer
(contractor)



Loss of visual amenity







123

Construction
stage

Environmental Impact Assessment for GA.Funadhoo

waste management and inform on penalties
that will be informed for poor practice.
Increase the penalties if any waste is disposed
off site.

Health and safety impacts










Establish contact with the health facility on
nearby GA. Dhaandhoo before mobilization.
Make an emergency plan on how a staff with
serious injury can be transported within
minimum amount of time
Have sufficient quantities of first aid kits
available on site, especially at the staff
accommodation.
Have about 2-5 staff trained in first aid
techniques before mobilization to site.
Although the site will not be at the highest
standards, ensure basic hygiene is followed,
especially with regards to open wastes and
sewage.
Enforce hand washing at the canteen, and
make drying towels and hand sterilizers
available.
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Before
mobilization
Construction
stage

~3500
USD

Project
Manager
(proponent) +
Project
Manager
(contractor)
+ Site
Engineer
(contractor)
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Improper handling and storage
of materials can cause damage
terrestrial ecosystem of the
island



Ensure all materials are within the site area.
Loose wastes shouldn’t be deposited around
the island

Construction
stage

No cost

Site Engineer
(contractor)

Packaging covers of the
materials if not properly
collected and disposed can
result in litter.



Construction
Ensure that all relevant staff are alerted that
stage
the packaging covers should be carefully
collected and properly disposed within the site
waste management mechanism

No cost

Site Engineer
(contractor)



Construction
Ensure that good waste collection, disposal
stage
and transfer practices are observed
Take measures such as covering the waste
during transportation to avoid it being blown
by the wind
Ensure that all workers are aware that littering
is prohibited on land and marine waters and

No cost

Project
Manager +
Site Engineer
(contractor)

Packaging covers, If blown
away to the waters, can block
the light of corals and have
direct detrimental effects such
as entanglement and ingestion
in case of other species

Waste collection, disposal and
transfer practices can
influence the level of potential
adverse impacts it can inflict
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brief on them on on-site waste collection
measures

Building construction and
dewatering

Vegetation clearance

Generation of noise



Air pollution



Water pollution



Destruction of habitat
Loss of visual amenity
Generation of green waste







Harbour Construction

1. Dredging a new

Increase turbidity can lead to
reduced water quality through




sedimentation,
re-suspended

Dust screens should be placed around heavy
construction areas
Building wastes should not be placed along
the coast line.
Any hazardous liquids including paint to be
stored in concealed locations

Construction
stage

Utilise waste as compost to be used for
Construction
landscaping works
stage
Utilise excess compost in the island
Take care not to remove additional vegetation
than is required for project
Replant 2 trees for each major plant removed
Ensure big trees are transplanted as much as
possible rather than being discarded



Ensure dredging works are undertaken during
low tide.



Avoid unnecessary spill of dredge material in
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Construction
stage

No cost

Project
Manager +
Site Engineer
(contractor)

~4000
USD

Project
Manager +
Site Engineer
(contractor)

~2000
USD
(quarterly
for
shoreline

Project
Manager +
Site Engineer
(contractor)
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channel and
basin

2. Construction of
breakwater



contaminants
and re-suspended
nutrients (high
nutrient levels can
lead to algal
blooms)

monitoring)

the lagoon.


Machinery should be restricted to operation
only at the dredged areas and should not
trespass into other areas causing any further
damages.

which can adversely impact
the corals and other marine
life.



Use of silt screens are not recommended.



Coral transplantation is not required.

The area will however
undergo intense flushing, and
therefore sediments will not
remain on the reef area for
long.



Monitor the shoreline profiles near the
jetty/harbor area. If there is any significant
erosion (which is unexpected), then it is
recommended to construct groynes on either
side of the dredged basin



Minimize waste generation. Ensure materials
are re-used as much as possible.



Designate an area for large metal/steel wastes.
Arrange for transportation to thilafushi to be

OPERATIONAL PHASE

Waste generation and
management

Contamination of soil and
groundwater
Generation of excess solid
waste

Operational
stage

~5000
USD (for
annual
trainings)
~2000
USD for

Generation of hazardous
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(Operator)
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wastes
Generation of liquid wastes

reexported as scrap metal.


Maximize the opportunity for reusing/
recycling/ recovering materials



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



Designate a waste management area and
segregate waste materials according to types
to facilitate re-use;



Co-ordinate material deliveries to minimize
storage times on site to avoid damage



Provide training to site staff in waste
minimization practices



Waste oil can be used as lubricants for nearby
islands. Make such an arrangement with GA.
Dhaandhoo or GA. Kondey



Make compost from green waste and use it for
landscaping works.



Other waste types such as waste oil,
128
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hazardous wastes, plastics is to be segregated
and transported to Thilafushi

Harvesting and Handling
Produce

Contamination of food
produce

Handling Chemicals and
Fertilizers

Nutrient run off – water
pollution



Adherance to clause 7.7 Harvesting and
handling produce in MGAP.



Alergies and diseases
Abnormaility in food produce



Animal and Pest control

Contaminate agricultural
produce



Operational
Stage

3,000Project
5,000 USD Manager

Fertilizers and soil additives shall be handled
in accordance with Clause 7.4 and 7.12
Fertilizers and soil additives (Plant nutrient
management and fertilizer use) and 8.4
Fertilizers and soil additives of MGAP.
Chemicals should be handled in accordance
with Clause 8.6 Chemicals, Clause 7.6 and
Clause 7.13 Chemicals (Plant protection
products or other agro and non agro
chemicals) of MGAP

Operational
stage

In project
costs

Project
Manager

Adhere to Animal and pest control guidelines
given under Clause 7.7 Harvesting and

Construction
stage

7,500 –
10,000

Project
Manager
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Decrease production
Diseases to livestock




General operation of utilities Air Pollution
Noise pollution

Operational
stage

USD

Site
supervisor

In project
cost

Project
Engineer +
Site Engineer
(contractor)



Avoid cruel treatment of invasive migratory
birds



Quarantine sick livestock at dedicated facility



Operation staff should wear ear muffs inside
the plant house.

Construction
Stage



Plant house should be made using thick
insulated walls to prevent noise and heat.

Operational
stage

Light pollution
Groundwater degradation

handling produce of MGAP.
Closely inspect all coconut palms that will be
imported to the area.
Follow pest control guidelines for coconut
hispid beetle, if detected, as provided by
MOFA brochures



Attenuators will need to be fixed at the
commissioning stage.



Power gensets should be regularly maintained
and overhauled
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RO Product water

Degradation of water quality



Unrest and illness among staff







Rainwater harvesting

Degradation of water quality








All chemicals to be stored in a locked area
with concrete floors and walls
Ensure daily supervision of RO plant
including checking for vibration and leaks
Follow membrane back washing schedule as
given in the RO plant manual
Ensure sedimentation tank, and water storage
tanks are sealed
Clean water storage tanks at least biannually.
Pressure vessel membranes to be serviced
regularly
Roofs in structures chosen for rainwater
harvesting to undergo scheduled cleaning at
least once a month. Weekly or fortnightly
during heavy rainy seasons.
Gutter openings should be covered with a
mesh to prevent foreign particles and
organisms entering the gutter. The mesh
should be supervised and maintained.
Rainwater collecting tanks should be cleaned.
Rainwater collecting tanks should be separate
from desalinated water collecting tanks.
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The impacts from the project are generally direct and cumulative. However, most of
the impacts are localized to the island environment, apart from those impacts that may
result from bad quality food produce. Since the island is an uninhabited island, with
no native population, human receptors are non existent apart from the construction
team, and later operational staff. The impacts on human environment is therefore at a
minimum.
Moreover, since the island does not consist of any known threatened or endangered
species, there are no vulnerable receptors to the various impacts of the project both
during and after construction stage.
However, the natural environment would be changed forever, and there would be
ecological impacts especially during construction stage.
One of the main impacts in such an uninhabited island would be that of vegetation
clearance and marine dredging works. A typical harbor with a sediment sink is not
proposed for this project, but a more environment friendly ‘detached harbour’ is
proposed instead.
One of the key points with regards to impacts is, the scale/magnitude of works will be
much less. The operation stage of the project will also be much more environment
friendly than other developments. However, the main area of concern with regards to
operation is apart from general good practices in maintenance and waste management,
the use of fertilizers and chemicals. This can be regulated if it is ensured that the
operation is in compliance with MGAP. In fact, the entire operation can be made
sustainable once the operation fully conforms to the guidelines as provided by
MGAP.
Therefore, considering these factors, this project can be regarded as environmentally
favourable despite the range of minor to moderate impacts that would inevitably
result from the project. Most of these impacts can be managed, often without
incurring great costs. Furthermore, undertaking monitoring works rigorously would
result in a better understanding of the impacts and subsequently more effective means
of mitigation.
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6 Alternatives
This section looks at different alternatives for the proposed project. The main
alternative is the no project option. Once this alternative is discussed, then alternatives
for the main project components are investigated. Alternatives are given for each
component based on location and design. Each alternative is discussed based on
economic, social, and environmental factors. Finally the recommended alternatives
are suggested to assist in the project decision-making process.
These alternatives are not as intensively investigated as the original scope of the
project. However, investigating and discussion of alternatives is important so that it is
ensured that the best available option(s) is/are chosen to solve any potential issues of
the project.

6.1

No project option

Initially the no project option is discussed to hypothesise whether the project should
be taking place at all. Sometimes, projects are proposed at a whim without much
thought given to the socio-economic motivation of such development and the
unnecessary impacts it may have on the environment. Therefore, carrying out this
practice is important to avoid such a scenario and to ensure that undertaking this
project at this stage makes good socio-economic sense without much impact on the
environment.
Looking at the project components of this proposed development, it can be argued
that all the components described in the EIA are not basic necessities and the
developer could be better off investing in existing agricultural practices in inhabited
islands in the region. Likewise, the investment could made in another industry such as
tourism. Environmental impacts from tourism related projects will be greater as
greater development will take place. Agricultural projects by comparison are much
smaller in scope and will disrupt the environment to a smaller extent.
If the project is not undertaken, there would be no disturbances or any impacts to the
environment. The environment will continue to exist in its present state, except for the
minor damages caused by rare picnic goers. There will be no loading of nutrients
and/or other substances to the ocean. Costs of the proposed investment can also be
avoided. However, from an environmental point of view, the no project option would
mean without ownership or supervision of the island, exploitation of the reef and
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practices such as mining of sand may take place.
One of the main justifications for the project is to provide locally farmed goods to
communities and establishments within GA. And GDh. Atoll, thereby making
products cheaper and more readily accessible. If the no project option is entertained, It
would also mean the region will have to endure scarcity in agricultural products and
have to depend on goods imported from outside the atoll, with its high costs and long
transport routes.
In conclusion, the no project option is understandably more environment friendly as
even though the project will not have major adverse environmental impacts on the
islan, such developments always have hidden long term impacts which may be
difficult to understand and quantify by a single study. Moreoever, the project does
propose to alter the natural environment of the island, which can be avoided.
However, on the other side, undertaking the project at this time makes a lot of
economic sense due to the ailing agricultural industry of the country and due to the
continued over dependence food products imported from abroad.

6.2

Project Alternatives

The Proponent initially decided that the best option not encompassing excessive costs
would be adopted after evaluating different options. Therefore, the different
alternatives for the project components were considered before finalising a particular
option. Alternative options include location and design for the project site,
alternatives to the proposed harbour, harvesting techniques, use and discharge of
water and sewage, waste handling techniques, and source of energy to maintain
operations of the island.
6.2.1 Project Site
Alternatives for the project site is plenty based on a regional scale. However, since the
project has been approved for this particular island, alternative locations will only be
considered hypothetically.
Regarding location, one major advantage of this island is it is at a considerable
distance away from any inhabited island, and does not share the same lagoon as an
inhabited island. Therefore impacts from the project will be highly localised with
minimum receptors exposed to the impacts. Moreover, from a social point of view,
this island has the advantage of not being used for any consistent purposes by any
local community, and therefore development on the island will not deprive any
community of much amenity. Most other islands in the Atoll are closer to inhabited
islands, and therefore changing the location of the project to any of these islands will
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incur a greater social impact, as the islanders will be deprived of continuing their use
of the island for either industrial or recreational purposes.
6.2.2 Harbour
The proposed harbour for this project is designed with a significant difference from
most other harbours in the Maldives. The current harbour design allows for water
circulation along the shoreline and therefore allows for the natural sediment transport
mechanism to continue, while providing all the benefits of a fully sheltered harbour.
Other alternatives to the proposed harbour with their potential impacts are discussed
below.


Construction of Jetty only.
Advantages include minimum impact on the environment as the engineering
structures will be less.
Disadvantage is that the jetty area cannot be used, especially throughout the
year as a shelter due to its exposed nature to incoming waves.



Construction of a typical harbor along the shoreline
Advantage is that it will provide additional land area on either side of the
harbor, which can be used for some industrial purposes.
Disadvantage is that such a design will very likely result is erosion of the
island updrift or downdrift from the harbor location



Use of locally sourced material with gunny bags for the structures
Advantage is that the project costs will significantly decrease with the change
in materials.
Disadvantage is that the life of the harbor facility will be considerably reduced
by using locally available materials.

6.2.3 Water source
The project proposes to mainly use RO plant to produce water and use of ground
water for irrigation purposes, although rainwater harvesting is also proposed in the
project to an extent. There are alternatives which can be used for both.


Use of Rainwater as the main water source
Advantage is that less amount of energy will need to be expended to obtain
good quality water. Use of rainwater is also generally regarded as more
135

Environmental Impact Assessment for GA.Funadhoo

environmentally friendly and is seen to be more beneficial for both plant and
people that will reside on the island.
Disadvantage is that large land area will be required to store water. The
resource cannot be fully dependent upon as at times of drought main source of
water would be cut off. It is also logistically difficult to maintain a good
rainwater harvesting system as frequent cleaning will be required.


Production of condensate water or other state of the art technologies
Advantage is that this system can provide water to the farms, which cannot be
facilitated by the rainwater system. It is also a
Disadvantage is that such technologies have not yet been tried and tested in
the Maldives and cannot be fully relied upon at this stage. Therefore there is
probability of enduring breakdowns more often with such a system in place.



Use of boreholes as the source water instead of lagoon
Advantage is that the facility management will have more control over the
source water and ensure its stability from changes to weather and instruction
of marine organisms. Moreover, depending on the type of water obtained,
generally the water obtained from borewells are better suited for the RO plant
systems.
Disadvantage is that it will be more costly to construct. Moreover, if under any
event the borewell collapses, or any other such event occurs, putting the
system back in operation will be much more difficult than taking water from
the lagoon, which is a much simpler system.

6.2.4 Sewage
Currently proposed system of septic tanks is the most basic and simple way sewage
can be dealt with. The main alternative is to establish a sewage treatment plant (STP)
in the island.
The main advantage is that all bacterial content will be removed by the system, and
the groundwater will not be potentially exposed to harmful infectious organisms.
Additionally, an STP with a dry bed would potentially provide natural fertilizer
options which could be used in the island.
The main disadvantage is that the capital costs of the project will be very high than
compared to use of septic tanks. Additionally, flushing the water out of the system as
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proposed in most STP would result in the island losing some of its water, which could
have been retained. Such systems, where water is flushed back into groundwater after
treatment are also available and can be implemented to avoid this issue.
6.2.5 Energy Source
Alternative energy sources that can be considered include wind power, hydropower
and solar power. Among these solar power has proven to be most successfully
implemented in the Maldives thus far. The project could also investigate the use of
concentrated solar thermal technology (based on the use of mirrors to concentrate heat
from the sun to produce solar energy more efficient). Such an alternative source of
energy can be also be utilized for desalinating salt water so that the water
requirements of the island can be met in addition to providing water for on site
activities. Moreover, the structures construction will provide a sufficient amount of
roof area for some type of solar energy alternative to be established.
Although solar energy need not be the primary source of energy for the project
activities, implementing this alternative in some form as a secondary energy source
will assist in achieving environmental sustainability.
The main disadvantage include the initial increase in capital costs to implement this
alternative. Moreover, due to potential high costs, it will likely not be feasible for an
operation as proposed in this project.
Other practical alternatives include use of biogas which can be generated on site using
the organic waste that will be continuously produced within the island. There are
compact biogas systems now available which could produce about 35kg of LPG with
0.5 tons of organic waste. The main advantage is that in this case, it would provide an
alternative to dealing with the organic waste management issue as well. However,
maintaining such a plant will generally be difficult and technical expertise will be
required. Moreover, as always, capital costs of implementing such a system would be
high.
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7 Stakeholder Consultations
Stakeholder consultations were carried out extensively with both government
institutions and local councils. Meeting were held with the relevant people of the
government institutions at their offices at their convenient times. Consultations were
carried out with the most relevant personnel from the councils via telephone.
Below is the list of people consulted and their contact details. Findings from each
consultation is given separately below.
Table 28 Important stakeholders met in the EIA scoping meeting
Name

Office

Designation

Ismail
Mohamed

Secretariat of Council President
Dhaandhoo
Council

7576823

Naseer Nasir

Secretariat
Kondey
Council

of Council President

7930890

Nazmeen

Secretariat of Vice President
Gaafu
Alifu
Atoll Council

Mariyam
Sheeza

HPA

Public
health Sheeza@health.gov.mv
program manager

Moosa Haneef

HPA

Senior
health
officer

Sajidha
Mohamed

MFDA

Senior Scientific sajidha@health.gov.mv
Officer

Asifa Luthfee

MFDA

Scientific Officer
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Khadheeja
Nashwa

MFDA

Ali Amir

Ministry
of Director
Fisheries and
Agriculture

7.1

Scientific Officer

nashva@health.gov.mv

ali.amir@fishagri.gov.mv

Consultations with Health Protection Agency (HPA)

Meeting was held with HPA on 22nd August 2017. HPA informed they do not have a
direct stake in the project, however had some areas of concern. The areas they
informed includes those regarding diseases due to chemicals used at the facility,
including fertilizers and pesticides, and occupational safety with regards to the
workers.
HPA informed that they do receive complaints with respect to farmlands in inhabited
islands regarding use of chemicals at these facilities leading to diseases, including
mostly skin allergies. However, they informed that direct correlation between the
fertilizers/pesticides and the particular allergies have not been made. In such
situations, HPA informs the island communities on best practices on using such
chemicals at site.
HPA further informed that they do not have any regulation/standards/guidelines with
respect to farming practices including those related to allergies and health related
issues due to use of chemicals. They informed that statistics of such complaints that
they receive has not been compiled either. However, they were on the verge of
drafting an occupational health standard/guideline, which is likely to be published
next year, 2018.
With regards to the project specifically, they did not have any particular issue or
concern. They recommended that agricultural and occupational best practices should
be used at the site. They also informed to be aware of worker conditions at all times
and that any outbreak of diseases should be informed and should be managed in the
island.

7.2

Consultation with Maldives Food and Drug Authority
(MFDA)

Meeting was held with the food control division of MFDA on 23rd August 2017.
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They informed that their stake in agriculture projects is generally only after the
product stage. They have limited input during the planning stage of agricultural
projects. MFDA is the certification body for the food products that will be eventually
produced in the island. There are certain standards the products must be in to attain
this certification.
Under the certification program, there will be regular audits undertaken of the facility.
This all fall under the recently published Maldives Good Agricultural Practice
standards, which was formulated jointly with the Ministry of Fisheries and
Agriculture. The standards include different components in an agricultural facility
such as Food quality, safety, environment, health. However, MFDA informed that this
certification process is currently not mandatory but is highly recommended and would
advise this project also to follow the standards. They informed that this will have
numerous benefits to the developer as well.
MFDA informed that if the products are intended to be exported at any stage, then
MFDA certification will be mandatory. Codex standards for general principles of
Food Hygiene will be followed for this certification. MFDA auditors will undertake
inspections at the site and ensure that the standards are followed by the facility.
It was also discussed on the issue of RO plant registration. MFDA requires RO plants
to be registered at the authority. However, as RO plants are already registered at EPA,
then the process could be redundant. MFDA argued that drinking water comes under
food safety, and should be viewed as such and MFDA should have a bigger stake in
this process so that it can be regulated better. This is a general issue and is not
particular for this project. However, it is one that needs to be resolved.

7.3

Consultation with Ministry of Fisheries and Agriculture

Meeting was held with the agricultural department of Ministry of Fisheries and
Agriculture (MOFA) on 6th September 2017.
MOFA expressed their approval for projects of this nature which helps to increase
food security for the inhabitants in the local region. They informed that they do not
have any set guidelines for the construction stage of the project. Even with regards to
uprooting trees for land clearance, they refer to EPA guidelines and regulations.
MOFA is more product focused and is more concerned with the operation stage of the
facility. They propagate sustainable agricultural practices and does not want to
necessarily restrict developers. Therefore their standards and regulations are very
flexible.
They informed there are certain best practices which they recommend the developer
to follow during the operational stage of the project. This includes using the same
areas for crop rotation, shifting livestock within to different areas within the same
140

Environmental Impact Assessment for GA.Funadhoo

region such that natural grazing can be facilitated. Also, the areas can be used to
vegetate certain products.
Furthermore, they informed on the dangers of pests in the farm area. As such, they
specifically highlited on the Coconut Hispid Beetle, which was first reported to infest
local coconut palms back in early 2000. It is believe that this was imported from
Coconut palms from either Indonesia or Malaysia. And since this project also
proposes to bring in Malaysian king coconuts, they informed to be aware on this and
provided a leaflet which highlights important information with respect to the pest.
With regards to pesticides or any chemicals, they informed that all should be clearly
labelled with instructions on how to use them. In addition to this, they had also
refered to MGAP and recommended the project to adhere to it. They informed that
MGAP is not very strict and very accommodating to developers currently with the
main intention at this stage being nationwide incorporation of the guidelines to all
agricultural practices.

7.4

Consultation with GA. Atoll Council

GA. Atoll council was met during the scoping meeting held in EPA on 10th August
2017. The atoll council vice president expressed his satisfaction on the project
proposal which had given emphasis on Corporate Social Responsibility (CSR)
programs, and plans to offer job opportunities to locals. However, he was skeptic on
whether the developer which actually follow through on these statements that were
made in the proposal. The developer in turn informed that it is their intention to have
the island communities engaged as much as possible without any disruption to the
operation of the island. The counciler also inquire on whether any part of the island
will be available for local visitors, which the developer was not encouraging at this
stage. The counciler informed that as the island is being developed in GA. Atoll, the
development should bring benefits to the local communities. He did accept that once
the island is fully operational, if the local communities are able to get a steady supply
of fruits and vegetables, that will be of great benefit.
The council also informed that GA. Funadhoo had been previously used in the past as
a quarantine island for leprosy patients and that there may be some structures that
were built in that time. This was later observed during the field visit, although much
of it has been disintegrated.
The council generally expressed support for the project.

7.5

Consultation with GA. Dhaandhoo Council
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GA. Dhaandhoo council was consulted via telephone on 29th August 2017. The
council president gave insightful information on the situation of development of
uninhabited islands in the Atoll. The councillor expressed general disastication on
how such islands are developed and particularly on how little involvement and stake
is given to the neighbouring inhabited islands.
The council also informed that as many islands in the Atoll are undergoing
development, Dhaandhoo island is used by a lot of developers and contractors as a
transit point. However, the council expressed frustration on the fact that the island has
not received much benefits for the services it provides, including harbour facilities for
large goods and supplies.
However, the council informed that GA. Funadhoo is not an island the community use
in any significant manner. The council expressed hope that an agricultural project
close to Dhaandhoo would result in agricultural products being more accessible to the
community. He informed that currently lots of difficulties exists in ensuring
consistent supply of fruits and vegetables to the community.

7.6

Consultation with GA. Kondey Council

GA. Kondey council was consulted via telephone on 29th August 2017. The council
president informed that the island is not currently used in any significant manner by
the Kondey island community,. The council informed that they were not very sure if
they had no particular concerns or issues with regards to development in the island.
They stated that they will later inform if any such issues are there, which had not been
forthcoming at the time of report compilation.

8 Environmental Monitoring
This section deals with the Environmental Management and Monitoring plan for the
Agriculture project at GA. Funadhoo. The proposed monitoring plan is for the
construction and operational phase of the project components including; construction
of marine and land based infrastructure, establishment and use of utilities, and
harvesting and handling proposed fruits, vegetables, and livestock.
The data collected for this assessment will be used as baseline data while undertaking
the monitoring plan. Undertaking environmental monitoring is essential for several
reasons including:



To ensure the project adheres to the environmental regulations of the Maldives
To ensure that potential impacts to the environment are minimized and to
mitigate impacts
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To aid in environmental management
To gather long term data to minimise uncertainty
To improve impact prediction and mitigation methods
To ensure sustainable development

Environmental monitoring has traditionally been a component that has been
overlooked by most proponents. This may be due to the difficulty in making
arrangements with environmental consultants on a long-term basis. Since monitoring
plans are given for the long term, sometimes for the entire life cycle of the project,
ensuring consistency in carrying out the program becomes a difficult task. Currently,
environmental monitoring does not appear to be cost effective from the proponent’s
point of view and is generally viewed as a burden. However, in order to make the best
use of this study and for the aforementioned reasons, carrying out the monitoring plan
as outlined is vital.
The proposed monitoring programme will yield beneficial results if it is undertaken
for a long period. The monitoring is to take place in 2 Phases, during construction,
and after project completion during operational stage. Phase 1 monitoring during
construction is to be undertaken quarterly and post construction monitoring is to be
undertaken annually for a period of 5 years. It is recommended to continue the
program beyond this period as well, which will yield greater benefits to the
proponent.
The proponent expressed their full commitment to carry out the monitoring program
outlined in this report. The proponent’s commitment to undertake the environmental
monitoring and mitigation measures is given with the Proponents Declaration.

8.1

Monitoring Methodology and Costs

The methodology used for monitoring will be similar if not the same as those used in
this environmental assessment. However, field water quality testing equipment can be
employed to decrease the uncertainties of the results as they can be compared to those
obtained from MWSC or National Health Laboratory. To carry out field water testing,
such equipment needs to be procured. Procurement of such equipment makes
economic sense for such a project regular water monitoring is required to ensure the
project is successful even from an economical perspective.
Cost estimates for environmental monitoring were usually given in previous EIAs
based on the components that require monitoring. However, this was not seen as an
efficient method and it tended to give high overall cost estimates to proponents and
how much the proponent is required to spend to generate an annual monitoring report
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was sometimes not clear. As a result, more often than not, it discourages the
proponent from attending to the program. Generally, the components that require
monitoring can be done simultaneously and therefore estimated costs are given based
on the activities that need to be carried out to compile an effective monitoring report.
The costs given in following tables are calculated for monitoring to be undertaken by
hiring environmental consultants for each monitoring program. However, field data
collected for the proposed environmental monitoring program can be carried out by
an in house team of engineers and/or technical assistants since most of the parameters
are to be investigated monthly and quarterly, and therefore hiring a consultant for
each occasion may not be feasible.
Nevertheless, if the client does not employ an environmental expert among its staff, it
is highly recommended that an arrangement is made with a senior environmental
consultant on a long term basis to carry out and supervise the execution of the
monitoring program.
The parameters that are most relevant for monitoring the impacts that may arise from
the proposed project are included in the monitoring plan. Therefore, the monitoring
programme will cover the following aspects of the proposed project:

8.2



Vegetation survey



Waste survey



marine water quality



ground water quality



benthic and fish community monitoring
Recommended Monitoring Programme

The monitoring programme will be divided into 2 main stages.

• Construction stage. quarterly
during construction period
Phase 1

Phase 2

• Operational stage. annually 5 years
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Before commencing dredging activities for the entrance channel and harbour basin, it
is recommended to carry out a pre monitoring to assess the conditions of the marine
environment at the reef slope of the entrance area. As such following monitoring is
recommended.


Marine water quality tests for pH, Conductivity, turbidity, temperature, total
dissolved solids at reef entrance area and control area as identified in EIA



Marine environment survey for fish count and coral cover at reef entrance area
and control area as identified in EIA

Stage 1 (during construction)


Marine water quality from 3 locations as identified in EIA for pH,
Conductivity, turbidity, temperature, total dissolved solids.



Shoreline monitoring



Changes to the vegetation cover by assessing the different types and number
of plants on site.



Observation and monitoring waste generation and oil spillage.



Observation of maintenance and management of health and safety hazards



Noise measurement



Ground water quality from 2 locations as identified in EIA for pH,
temperature, salinity, turbidity, total suspended solids, BOD, Feacal coliform,
and total coliform.

Stage 2 (1 year after construction phase annually for 5 years)


Marine water quality from 3 locations as identified in EIA for pH,
Conductivity, turbidity, temperature, total dissolved solids.



Shoreline monitoring
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Marine environment survey for fish count and coral cover at reef entrance area
and control area as identified in EIA



Changes to the vegetation cover by assessing the different types and number
of plants on site.



Observation and monitoring waste generation and oil spillage.



Observation and recording health related issues among staff including allergy
symptoms



Noise measurement



Ground water quality from 2 locations as identified in EIA for pH,
temperature, salinity, turbidity, total suspended solids, BOD, Feacal coliform,
and total coliform.

8.3

Cost of monitoring

The following tables outline the cost estimate for each stage of the monitoring plan
given. The costs are calculated assuming the monitoring will be undertaken by hiring
environmental consultants on a project basis.
Table 29 Estimated costs of Stage 1 of the Monitoring Programme
Item

Details

Unit

No.
1

cost Frequency

(US$)
Field allowance for 2 consultants for 2 200.00

Total
(US$)

4

800.00

4

400.00

day
2

Surveying and monitoring equipment 100.00
depreciation

3

Laboratory charges

150.00

4

600.00

4

Compliance reporting

1000.00

1

1000.00
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Total

2,800.00

The monitoring is for the duration of the construction phase. Monitoring is to take
place once a month. The costs are given for the entire monitoring program during the
construction phase. Travel, accommodation and food costs are not included.
Table 30 Estimated costs of Stage 3 of the Monitoring Programme
Item

Details

Unit

No.
1

cost Frequency

(US$)
Field allowance for 2 consultants for 2 200.00

Total
(US$)

5

1000.00

5

2500.00

days
2

Surveying and monitoring equipment 500.00
depreciation

3

Laboratory charges

300.00

5

1500.00

4

Compliance reporting (annual report)

1000.00

5

5000.00

Total for 5 years

10,00.00

This monitoring is for a period of 5 years, where data is collected annually. Therefore
for each year the cost will be USD 2,000.00. The proponent has to endure the greatest
cost during the first year, as frequency of monitoring is greater.
It is important to note that the given costs are subjective. It may vary depending on
the consultant and also due to changes in price with time. Also, in the case that a longterm arrangement is made with a consultant firm, the prices may decrease and could
potentially be more feasible for the proponent.
8.4

Monitoring Report

Monitoring report should be compiled based on the baseline data collected. This
report should be submitted to the EPA and any other relevant government agencies
for compliance, if requested. The report structure may include but not limited to;
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Introduction



Details of the site at the time of investigation,



Data collection and analysis,



Details of methodologies and protocols followed



Quality control measures,



Sampling frequency and monitoring analysis



Conclusion and recommendations
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9 Conclusion
The island is an uninhabited island, with no native population and as such human
receptors are non-existent apart from the construction team, and later operational
staff. The impacts on human environment are therefore at a minimum. The island
does not consist of any known threatened or endangered species, and remarkable
fauna was not observed during the study and thus there are no vulnerable receptors to
the various impacts of the project both during and after construction stage. However,
the natural environment would be changed forever, and there would be ecological
impacts especially during construction stage during vegetation clearance. One of the
main impacts in such an uninhabited island would be that of vegetation removal and
marine dredging works. Large trees uprooted will be transplanted as much as
possible. Discarded trees will be replaced in other more convenient areas. However,
large bushy areas will be cleared. Moreover, a typical harbor with a sediment sink is
not proposed for this project, but a more environment friendly ‘detached harbour’ is
proposed instead.
One of the key points with regards to impacts is, the scale/magnitude of works will be
much less compared to other types of development which takes place in uninhabited
islands such as airport developments or more typically, resort developments. The
operation stage of the project will also be much more environment friendly than other
developments. However, the main area of concern with regards to operation is apart
from general good practices in maintenance and waste management, the use of
fertilizers and chemicals. This can be regulated if it is ensured that the operation is in
compliance with MGAP and general guidelines from the Ministry. In fact, the entire
operation can be made more sustainable and successful once the operation fully
conforms to the guidelines as provided by MGAP.
Additionally, the environmental monitoring as outlined in this study should be carried
out to determine the real nature of impacts on a long term basis. Depending on the
results of the monitoring, mitigation measures can be adapted.
Considering these factors and the great socio economic benefits the project will bring
to the regional community, the project can be regarded to be environment friendly on
a long term basis. With proper operating procedures as outlined in MGAP, mitigation
measures as given in this study, and subsequent monitoring, it is recommended for the
project to proceed as proposed.
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Terms of Reference for Environmental
lmpact Assessment for Agricultura! Project in GA.

Funadhoo
The following is the Terms of Reference (ToR) issued following the scoping meeting held on I0'h
August 2017 for the EIA for the pmpned rgriculrure pmject ir Furadhoo, Graf Alif Atoll The
proponent ofthe project is Meritech Mrnagem€nt h/t Ltd.
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environmental assessment including how work carried out under this contract is linked to other
activities thal arc caried out or that is being carried out within the project boundary. ldentiry rhe
donors and the institutionalarrangements relevant to this project.
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Submit a minimumA3 size scaled plan with indicalions of the proposed scope. Speciry
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ldentiry the exiling literature regarding the vulnerability and the condition of the current
environment for Ca, Funadhoo.
Review similar ElAs, EMPS, and other research carried out for Ga. Funadhoo.
The consultant shall also explain the mitigation measures proposed for any potenlial impacts
from proposed project related to the vulnerability discussed in the literature

Tesk2, Description ofrhe propBed pmject
Provide a full descriplion and juslificalion of the relevant parts of the agricuhural works, using
maps at appropriate scales where necessary. Describe the type ofcrops that would be cultivated.
The following should be provided including all inputs and outputs related lo the proposed
activities shall
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Methodolos/ to be us€d foa disease prevention and control
MethodoloB/ to be used in c6se ofdise4se outbre{k
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Tssk 2. DBcriptiotr of the etrvironment This component will be based on the exislinS
environment thal is significanl due to the change in pmjecl scope. Assemble, evaluate and present the
environmental baseline sludy/data regardrng the study area and timing of the proje€t (e.9. monsoon
season). Identiry baseline data Saps and idendry $udies and the level of detail to be carried out by
consullant,

planninq. so that dala collected is suitable for use as a baseline- As such all baseline data must be
presented in such a way thal they will be usefully applied to future monitoring- The repo( should
outline detailed methodoloSy of data collection utilized.
The baseline data will be oollecled before construction and from at least two benchmarks. All survcy
locations shall be reterenced with Geographic Positioning System (GPS) including water sampling
points, reef transecls. vegelation transects and maflta tows sites for posterior data comparis,)[,
Infbrmation should be divided in(o the categories shown below:

All dala coll€rtion rnd rerrros€ntrlion should follow fPA'EIA datr coll€ctbn suid€line'
'There is a rlescription of the specafic data collection require ents attached in the oppendir of this
TOR lenplate.

Clim.te

.
.

Temporature, rainfall, wind, waves
Risk of storm events

Pblsicsl prrsm€lers
. Tidal ranSes and currents

.
o
.
.
.

Wave climate and wave induced curren6
Shoreline and ve8etation line ofthe island
Depth profile ofthe entrance chamcl area that

will be dredged
Ground waler quality assessment for parameters including: tempemture. pH. salinity.
turbidity. and Total Suspended Solids, BOD, total coliform, and faecal coliform
Maximum ground waler yield must be calculated ifground water to be used for any activity

EcoloS/

r

ldentiry marine protected areas (MPAS) and sensitive sites such as breeding or nurser;

.

grounds for protected or endangered species
Marine environment survey including fish count and determining coml cover at the entrance
channel area

.

Marine water quality testing for the following pammeters: pH, electronic conductivity.
turbidity, tempe.ature, tobl dissolved solids at brine discharge location, entrance channel
area, and a

controlarea

/
tdiro,lllldrPitubn Aali.y
Gis 8urdr.! ,n tr6.r, H.ndhwGr.aun
Md., n l. ol M.ldrr..,20392

r.t

lrg6ot

:8, r9.9lr$ol at3 t9t I

Iisot ,3r

5e6,

UP
Environmental Protecnon

Age".v PA

Vegetation cover of the island. The vegelation survey must provide details of the types and
numb€r of trees that require to be cleaJ€d
Socio-economic environm€nt

.

Ceneral socio economic environment

ofGA Atoll

Vuher.bility

.

Vulnerability ofthe area to flooding end storm su.gc

carry out the water quality tests will not exempt the proponent
from the ohligation to provide necessary data. The report should oulline lhe detailed methodology of
dala collccrion ulili/ed ro describe the exisring en\ironment
Absence of facilities in the country

10

Trsk 3. Lgislrtiye rnd Ragulotory cotrsiderations
Idenriry the pe(inent legislation. regulation and standards, and environmental policies that are
relevant and applicable to lhe proposed project, and identiry thc appropriate authority j urisd iction
that will sp€cifically apply to the project. LeSal requirementsi
Approval fiom the Ministry ofFisheries and Agriculture
Any relevant regulalions and intemational agreements related to agriculhfe
Dredgrng and reclamation re8ulation
EIA regulation

.
.
.
.

Task 4. Polcntial impacb (crvirolmental and socio{ultural) of proposed project, incl. ell stages

The EIA report should identifo all the impacts, direct and indirect, during and after
construction. and evaluale the magnitude and significance of each due to the change in scope.
Particular aflention shall be given to impacts associated with the follo*ing:
Imoacts on the natural environfient
Changes in flow velocities/directions, resulting in changes in erosior/sedimentation pa ems,
which may impact shore zone configuration/coastal mo.pholog;
Loss ofmarine boftom habitat. in cntrance channel area

.
.
.

in weter column (turbidity a1 the dredging site) possibly rcsulting in
in visibility. smothering of coral reefs and benthic communities and affecting fish

Sedimenl dispersal
changes

and shellfish erc.:

.
.
.
.
.
.

Impacts on unique or threatened habitats or sp€cies (coral reefs. s€a lurtles etc.),
Water runoflimpacls from pesticides and fertilizers
lmpact on ground water quality
Impacts on unique or threatened habilats or species (ifany)
Impacts on terresEial environment
Impacls on landscap€ inlegrity/scenery

Impacts on thc socro-economic cnvironment
. lmpacts on food prices and availability
. Impacts bas€d on ernployment atthe facilily
. Impacts on workers durin8 construction phase

Eeronftd.l Prordbn At i.y
c
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Envtonmental Prorecnon

Agency A

Construction related

haza rds and risks
Pollulion ofthe natuml environment (eg. oil spills. discharge of untreated waste water and
solid waste, including construction waste)l
Risk ofaccidents and pollution on workers md local population, and

.
.

The methods used to identiry the significance of the impacts shall be outlined. one or morc of the
following methods must be utilized in determininS impacls; checklisls, matrices, overlays, networks,

expcn systems and professional judgment. Justificarion must be provided

to the

selected

methodologies. The report should outline the uncertainties in impact prediction and also outline all

positive and negative/shon and long-term impacts- ldentiR impacts that are cumulalive and
unavoidable-

Trsk 5. Alt€rnativ6 to proposed prciecr Describ€ altemarivcs including the "no aLlion optnn
should be presented Determine the best practical environmental options. Allematives examrned
for the proposed project that would achieve the same objective including the "no action

altemative". This should include but not limited to alternalive borrow srtes. altemative
equipmeny'rnachinery for dredging, altemative disposal sires and akemative conrainment
measures. The reporl shonld highlight how the new borrow area was derermined. All alematives
musl be compared according to intemational standards and corhmonly accepted standards as
much as possible The comparison should yield the prefer.ed alternalive for implementation
MitiSahon options should be specified for each component ofrhe proposed project.

Trsk 6. Mitigatiotr rnd mrnegemert of degstive impocB

-

ldentiry possible new measures ro
prevent or reduce significant negative impacts to acceptable levels due to the chan8e in scope.
These will include both environmental ard socio-economic mitigation measures with panicular
attention paid to sedimentetion control and future changes in coaslal processes Cost any such
mitigation rheasures, equipment and resources required to implemenr those measures. The
confirmation of commitment of the dcveloper to implement the proposed mitigation measures
shall also be included. An Environmenlal management plan for the proposed projecr, identifying
responsible persons, their duties and commitments shall also be given. ln cases where impacb
are unavoidable arrangements to compensate for the environmental effect shall be gi!en.

Tesk 7. DevelopmeDt of monitoring plen (sec eppendirF Identiry rhe crirical issues requiring
monitoring wirh regards to the change in scope to ensure compliance to mitigation measures and
present impact management and monitoring plan.

Tssk t, Strkeholder corsuhrtion, Irter-Agency coordiDatior aDd publicnlco parriciprtion) Identily appropriate mechanisms for providing information on the development proposal ard its
progress to relevant stakeholde.s, and govemment authorities. Consultation need to be caflied
out with:
- Ministry ofFisheries and Agriculture
- Ga. AtollCouncil

-

Ca. Dhaandhoo and Kondey island council
Health Protection Agency
Maldives Food and DruS Authority

tz,

tlMonrud.lProtdhi^..rq
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Environm€ntal Protection Agency

PA

The environmental impact assessment r€port, to be prescnted in digilal forma! will be
concise and focus on significanl environmental issues. lt will contain the findings, cooclusions and
recommended actions suppoded by summaries ofthe data col,ected and ciutions f or any references
used in interpreting those data. The environmental assessment report will b€ orSanized according to,
but not necessarily limited by. the outline Siven in the Environmental Impact Ass€ssment Reg!lations.
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Gmail - GA Funadhoo agriculture project

amir musthafa <amir.musthafa@gmail.com>

GA Funadhoo agriculture project
amir musthafa <amir.musthafa@gmail.com>
To: info@gaafalif.gov.mv

Sat, Sep 9, 2017 at 12:58 PM

Dear Sir/Ma'am,
Please find attached completed EIA for GA. Funadhoo Agriculture project.
Please acknowledge receipt of the document.
Thank you.

-Salaam,

Amir Musthafa
Environmental Engineer
Mobile: +(960) 7981711
Email: amir.musthafa@gmail.com

EIAreport GA. Funadhoo for Agricultural Development.pdf
8415K

https://mail.google.com/mail/u/0/?ui=2&ik=6016e4278a&jsver=2MFkQXfel-Q.en.&view=pt&msg=15e65a6143481332&search=sent&siml=15e65a6143…
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Annex 8 Participants of the EIA
Chapter

Page No.

Participants

EIA no.

Introduction

3

Amir Musthafa EIA 01/13

Project
Description

14

Amir Musthafa EIA 01/13

Legislative
and
Regulatory
considerations

85

Amir Musthafa EIA 01/13

Existing
Environment

34

Amir Musthafa EIA 01/13

Ibrahim
Rashihu Adam

EIA T04/15

Mahfooz
EIA P22/16
Abdul Wahhab

Stakeholder
consultation

140

Amir Musthafa EIA 01/13

Environmental
Impacts and
Mitigation

97

Amir Musthafa EIA 01/13

Project
Alternatives

135

Amir Musthafa EIA 01/13

Environmental
Monitoring

145

Amir Musthafa EIA 01/13

Conclusion

151

Amir Musthafa EIA 01/13

159

Signature

CURRICULUM VITAE
1. Personal information
Name:

Amir Musthafa

Date of Birth:

24 August 1984

Permanent Address:

Dhashukubaige, Gn. Fuvahmulah, Republic of Maldives

Contact Address:

Flat 11-2-03, Hulhumale’, 23000, Republic of Maldives

Marital Status:

Married

E-mail:

amir.musthafa@gmail.com

Cell phone:

+960 7981711

2. Key Qualifications
2010 Bachelor of Engineering (Hons) in Environmental Engineering – University of New
South Wales
Courses undertaken include but not limited to the following:
- Ecology, Sustainability and Environmental Science
- Transport Engineering and Environmental Sustainability
- Engineering surveying and GIS
- Environmental Principles and Systems
- Water and Atmospheric Chemistry
- Environmental Frameworks, Law and Economics
- Environmental Engineering Practice
- Coastal Resource Management
- Coastal Engineering (post-grad module)
- Coastal Management (post-grad module)
3. Other Certificates and Licences
1. EIA Licence. No. (2013 – 2018)
2. International English Language Learning Systems (IELTS)
Listening 8.0. Reading 8.5. Writing 7.0. Speaking 8.0 Overall Band 8.0.
3. Project Management online course (2014) via www.udemy.com
4. Programming for Everybody – Python online course (2014) via www.coursera.org
5. GCE Advanced Level, Cambridge

4. Work Experience
1

1. Environmental Impact Assessment Consultant : 2009 – to date
Freelance
Have provided consultancy and involved in EIA documentation for the following projects
as an assistant and as a registered consultant:

























EIA addendum for ADh. Thundufushi Redevelopment (2009)
EIA for the ADh. Athuruga Redevelopment (2009)
EIA for K. Olhahali Redevelopment (2010)
IEE for beach nourishment works at Dh. Velavaru (2011)
IEE for powerhouse expansion works at K. Kudahuraa (2011)
EIA for K. Kudahuraa Reef Club Development and Coastal Works (2012)
EIA for the Coastal Protection Works at K. Ihuru (2012)
EIA for Mariculture project for Sea cucumber harvesting in HDh. Makunudhoo
(2013)
EIA for B. Kihavah Beach nourishment project (2013)
EIA for Sewerage systems project in HDh. Hanimaadhoo (2013)
EIA for shore protection project at Emboodhoo Island (2014)
EIA for R. Lundhufushi Resort Development Project (2015)
EIA for K. Dhiyaneru Mooring Area Development Project (2015)
EIA for Male’ West Area Redevelopment Project (2015)
EIA for Dh. Maagau Resort Development Project (2015)
EIA for HA. Filladhoo Sewerage System Development Project (2015)
EIA for Th. Dhiyamigili Sewerage System Development Project (2015)
EIA for Building Construction at Manaage, Male’ (2015)
EIA for Building Construction at Andalus, Male’ (2016)
EIA for Borehole Construction for desalination plant at Helengeli Island Resort
(2016)
EIA Addendum for Maadhoo Resort Development (2016)
EIA for the proposed project to Reclaim and Develop 3 Resort Islands on the lagoon
located at North Male’ Atoll (4o40’28.8”N 73o32’02.2”E and 4o40’18.4”N
73o32’24.6”E) (2016)
EIA for deep sea dredging for proposed project to Reclaim and Develop 3 Resort
Islands on the lagoon located at North Male’ Atoll (4o40’28.8”N 73o32’02.2”E and
4o40’18.4”N 73o32’24.6”E) (2016)
EIA for Thimarafushi Water Supply Project (2017)

Have provided consultancy for Environmental Audits for Desalination plant registrations
and Environmental Screening for several more projects including for;


Fourseasons Kudahuraa Island Resort



M. Medhufushi Island Resort



The Beach house at Iruveli



Viceroy Hotels at Sh. Vagaru Island resort



F. Filitheyo Island Resort
2



K. Fihalhohi Island Resort



Jumeirah Medhufushi at Meradhoo island resort



Jumeirah Vittaveli at Bolifushi Island Resort



Ozen by Atmosphere at Maadhoo Island Resort



Ozone by Atmosphere at Helengeli Island Resort



Malahini Island Resort at Kudabandos

2. Environmental Impact Assessment Evaluator : 2011 – to date
Freelance
Have evaluated Environmental Impact Assessment reports for over 20 projects.
Including;
-

Coastal Protection Projects

-

Sewerage and Water network projects

-

Agriculture Projects

-

Building Construction Projects

-

Resort Development Projects

-

Beach Nourishment Projects

-

Airport Development Projects

3. Project Engineer : July 2015 – to date
Islamic Development Bank: Tsunami Harbour Reconstruction Project Phase II – 10
Harbours
 Environmental Management of Projects
 Evaluate Environment Impact Assessments and ensure the environmental
performance of the projects
 Coordinate with project management team
 Project status follow up
 Provide engineering solutions in coordination with Project Consultants
4. Engineer : December 2013 – July 2015
Ministry of Housing and Infrastructure
 Developing project plan,
 Preparing tender documents,
 Managing communication between project stakeholders,
 Managing project team,
 Monitoring and reporting progress,
 Undertake site visits to monitor quality of work,
 Environmental management of projects
 Evaluate Environment Impact Assessments and environmental performance of
3

projects
5. Assistant Engineer: 2011 – 2013
Ministry of Housing and Infrastructure
Responsibilities:
Developing project plan, making cost estimations, preparing tender documents, managing
communication between project stakeholders, managing project team, managing project
schedule, managing project budget, monitoring and reporting progress, undertake site
visits to monitor quality of work, maintain documentation, Evaluate Environmental
Impact Assessments and environmental performance of projects.
6. Environmental Engineer (intern) : 2009
Water Solutions Pvt. Ltd.
7. Computer Technician : 2006 - 2007
Faculty of Engineering Technology
8. Major Trainings/Workshops and Meetings attended
1. WODCON XX – The Art of Dredging (2013), Brussels, Belgium.
2. Training workshop on Maintenance of Infrastructure (2011), Hyderabad, India.
9. Referees
Mr. Abdullah Muththalib
Deputy Minister
Ministry of Housing and Infrastructure
Maldives, Male’
Mobile: +960 7958100
E-mail: abdullah.mutholib@housing.gov.mv

Dr. Stuart Khan
Bsc (Hons), PhD
Senior Lecturer
University of New South Wales
Kensington, NSW, Australia
E-mail: s.khan@unsw.edu.au
10. Certification
Certification
I, the undersigned, certify that to the best of my knowledge and belief, the information given
above correctly describes my qualifications and experience:
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CURRICULUM VITAE of MAHFOOZ ABDULL WAHHAB
PERSONAL DETAILS
Name:
Nationality:
Gender:
Date of Birth:

Mahfooz Abdull Wahhab
Maldivian
Male
10th December 1992

Present address for communication: No Chance
K. Villingili
Malé
Republic of Maldives
Tel: (960) 9994467 (M)
Email: mahfoozabdullwahhab@gmail.com

EDUCATIONAL QUALIFICATION
SECONDARY EDUCATION:
High School Diploma
2008-2010 Centre for Higher Secondary Education, Male’, Maldives
Subjects
English
Maths
Physics
Biology
Chemistry
Islam
Dhivehi

Grade
B
A
A
A*
A
B
B

GCE O' level
2005-2007 Dharumavantha School, Malé, Republic of Maldives
Subjects
Maths
Physics
Biology
Chemistry
Islam
Dhivehi

Grade
A
A
A*
A
A
C

TERTIARY EDUCATION:
Bachelor of Environmental Management
2012-2014 Maldives National University, Male’, Maldives
Modules
ENV103
ENV105
ENV107
STA11
BIO103

Grade
CR
PP
DN
DN
DN

ENV101
ENV109
STA103
BIO205
CHE201
ENV201
ENV203
BIO203
BIO207
ENV205
ENV207
ENV301
ENV303
ENV305
ENV307
ENV309
ENV311
ENV313
ENV315
ENV317

DN
DN
DN
DN
DN
DN
DN
DN
DN
DN
DN
DN
CR
DN
HD
CR
CR
DN
HD
SA

ACHIEVEMENTS
 GCE O’Level 7th place in national top ten.
 GCE A’level 3rd place in national top ten.

OTHER QUALIFICATIONS


PADI Advance Open Water Diver



Certificate II in Information Technology



Registered EIA consultant



Certificate III in draftsman with autoCAD

SKILLS


GPS



CPCe



Corel Draw



autoCAD



Microsoft Map Info Professional

EMPLOYMENT HISTORY
31.07.16 – ongoing

Volunteer

Maldives Red Crescent (MRC),
Villimale’ Unit

24.11.15 – Ongoing

Deputy Manager

FENAKA Corporation Limited

24.11.15 – Ongoing

Environment Consultant

Seamarc Pvt Ltd

01.01.15 – 23.11.15

Marine Research Officer

Seamarc Pvt. Ltd.

01.06.14 – 31.12.14

Trainee Marine Research
Officer

Seamarc Pvt Ltd

01.11.11 – 01.01.12

Administrative Officer

Local Government Authority

01.03.11 – 01.07.11

Assistant Librarian

Maldives National University

01.08.10 – 18.10.10

Sales Executive

01.02.09 – 01.06.09

Sales Executive

Boat show Organizing Committee
Maldives
National
Chamber
Commerce and Industry (MNCCI)

of
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PROFESSIONAL EXPERIENCE
Construction of sewerage system to 120 housing units in G.DH Thinadhoo, May 2016. The project is
ongoing and I am involved in monitoring and reporting of the project progress to Managers and resolving
any issues.
Construction of water supplying system to 120 housing units in G.DH Thinadhoo, May 2016. The project
is ongoing and I am involved in monitoring and reporting of the project progress to Managers and
resolving any issues.
Repairing of the Sewerage system in the new-settlement area of H.DH Maavaidhoo, Kunburudhoo and
Faridhoo people in H.DH Nolhivaranfaru, May 2016. The project is ongoing and I was involved in the
initial inspection of the sewerage system. Further I drafted the upgrade works to pump station according
to the engineer. Further I am involved in monitoring and reporting of the project progress to Managers
and resolving any issues.
Design and construction of sewerage system in L. Maamendhoo, August 2014. The project is ongoing
and I am involved monitoring and reporting of the project progress to Managers and resolving any issues.
Provision of well water connections for 25 raw house in GA. Kolamaafushi, April 2015. The project is
ongoing and I am involved monitoring and reporting of the project progress to Managers and resolving
any issues.
Completion of water supply network, household connections and allied works of Adducity, December
2014. The project is ongoing and I am involved monitoring and reporting of the project progress to
Managers and resolving any issues.
Establishment of Adducity Hithadhoo central area sewer system, June 2014. The project is ongoing and I
am involved monitoring and reporting of the project progress to Managers and resolving any issues.

Survey of Sewer System in R. Ungoofaaru, May 2016. I was involved in the inspection of the sewer
system in Ungoofaaru which involved the inspection of Interface Units, Vacuum station, panel boards etc.
I compiled the report for this inspection.
Coral Frame Project at Cocoa Island by Como. Monitoring of coral frames in April 2016 under the
project.
EIA for the partial renovation and upgrade works of SRL Kanuhuraa, May 2016. The project was to
determine the environmental impacts arising from the renovation works at LH. Kanuhuraa; construction
of new swimming pool and lounge. I was involved in the survey and the formulation of the EIA report to
assess the environmental impacts arising from the project.
EIA for Poultry Farm Development at G.DH Havodigala, May 2016. The project was to determine the
environmental impacts arising from the construction of a poultry farm, agro-tourism and its associated
structures on Havodigala. I was involved in the survey and the formulation of the EIA report to assess the
environmental impacts arising from the project. The development proposal was rejected from EPA at
scoping stage as Havodigala is a very environmentally sensitive island.
EIA for Development of new Powerhouse at B. Hithaadhoo, April 2016. The project was to determine the
environmental impacts arising from the development of new powerhouse. I was involved in the survey
and the formulation of the EIA report to assess the environmental impacts arising from the project.
EIA for Development of new Powerhouse at G.Dh Nadella, April 2016. The project was to determine the
environmental impacts arising from the development of new powerhouse. I was involved in the survey
and the formulation of the EIA report to assess the environmental impacts arising from the project.
EIA for Development of new Powerhouse at G.Dh Thinadhoo, April 2016. The project was to determine
the environmental impacts arising from the development of new powerhouse. I was involved in the
survey and the formulation of the EIA report to assess the environmental impacts arising from the project.
EIA for Poultry Farm Development at M. Maahura, April 2016. The project was to determine the
environmental impacts arising from the construction of a poultry farm and its associated structures on
Maahura. I was involved in the survey and the formulation of the EIA report to assess the environmental
impacts arising from the project.
EIA for Submarine Platform Development, March 2016. The project was to determine the environmental
impacts arising from the development of submarine platform with walkway, 2 docks and pavilion at a
falhu in North Male’ atoll. I was involved in the survey and the formulation of the EIA report to assess
the environmental impacts arising from the project.
EIA for construction of 300m3/day desalination plant at G.Dh Thinadhoo, March 2016. The project was
to determine the environmental impacts arising from the installation of the desalination plant. I was
involved in the survey and the formulation of the EIA report to assess the environmental impacts arising
from the project.

Survey of Sewer System in H.Dh Nolhivaranfaru, December 2015. I was involved in the inspection of the
sewer system in Nolhivaranfaru which involved the inspection of manholes, pump station, panel boards
etc. I compiled the report for this inspection.
EIA for the partial renovation and upgrade works of Six Senses Laamu, October 2015. The project was to
determine the environmental impacts arising from the renovation works at L. Olhuveli; construction of
pools at existing water villas and extending dive and arrival jetties. I was involved in the survey and the
formulation of the EIA report to assess the environmental impacts arising from the project.
Coral Frame Project at Maalifushi, Thaa Atoll. I was involved in the launching of the project in
September 2015.
NOAH Eco-Volunteers Field experience from August to September 2015. The field experience involved
getting the diving certificate for the volunteers and how to rehabilitate coral reefs by coral transplantation.
I coordinated the entire trip and conducted the coral transplantation training for the volunteers.
EIA for the partial renovation and upgrade works of Four Seasons Kuda Huraa, August 2015. The project
was to determine the environmental impacts arising from the renovation works at Kuda Huraa water villas
and walkway jetties. I was involved in the survey and the formulation of the EIA report to assess the
environmental impacts arising from the project.
EIA for the relocation of Trees from B.Kihaadhoo to B.Voavah, August 2015. The project was to relocate
50 trees from B.Kihaadhoo housing plots to B.Voavah which is going to be developed as a Luxury
Tourist Resort. I was involved in the survey and the formulation of the EIA report to assess the
environmental impacts arising from the project.
EIA for the development of B.Voavah as a Luxury Tourist resort, July 2015. The project was to
determine the environmental Impact arising from the development of B.Voavah as a tourist. I was
involved in the survey and the formulation of the EIA report to assess the environmental impacts arising
from the project.
EIA for Coral Frame Project at Maalifushi, Thaa Atoll, May 2015. The project aims to rehabilitate the
coral reef of Maalifushi by deploying coral frames around the reef. I was involved in the survey and the
formulation of the EIA report to assess the environmental impacts arising from the project.
Coral Frame Project at Kanifushi, Kaafu Atoll. Monitoring of the coral frames in April 2015 under the
project.
Coral Frame Project at Kuda Huraa, Kaafu Atoll. Monitoring of the coral frames in March 2015 under
the project.
EIA for Coral Frame Project at Kanuhuraa, Lhaviyani Atoll, October 2014. The project aims to
rehabilitate the coral reef of Kanuhuraa by deploying coral frames around the reef. I was involved in the
survey and the formulation of the EIA report to assess the environmental impacts arising from the project.

Coral Frame Project at Kanuhuraa, Lhaviyani Atoll. I was involved in the launching of the project in
August 2014. This involved transplantation of corals to the frames and its consecutive deployment in
Kanuhuraa reef. In addition, the initial monitoring of the frames after transplantation.
Coral Frame Project at Landaa Giraavaru, Baa Atoll. Monitoring of the coral frames in August 2014
under the project.

WORKSHOPS AND SEMINARS ATTENDED
Managed Aquifer Recharge (MAR) Training conducted by conducted Dr. Mushtaque Ahmed from 19th to
21st June 2016. The training was arranged jointly by UNOPS, USAID and MEE.
IUCN Public Seminar on Environment Economics held on 1st August 2015 at Maldives National
University, Male’, Maldives.
IUCN Coral Bleaching monitoring protocol workshop held on 25th June 2015 at Maldives National
University, Male’, Maldives.
Climate Change Adaption Investment Forum, April 2015 at JEN Hotel, Male’, Maldives.
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EXPERIENCE
EIA for Submarine Platform Development, March 2016. The project was to determine the environmental
impacts arising from submarine platform which was composed with a walkway, 2 docks and a pavilion. I was

involved in the survey and the formulation of the EIA report to assess the environmental impacts that can
surface from the project.
EIA for partial renovation and upgrade works for Six Senses Laamu, Octorber 2015. The project was to
determine the environmental impacts arising from the renovation and upgrade works at Six Senses which
involves construction of pools at existing villas and extending dive and arrival jetties. I was involved in the
survey and the formulation of the EIA report to assess the environmental impacts that can surface from the
project.
EIA for the partial renovation and upgrade works of Four Seasons Kuda Huraa, August 2015. The project
was to determine the environmental impacts arising from the renovation works at Kuda Huraa water villas
and walkway jetties. I was involved in the survey and the formulation of the EIA report to assess the
environmental impacts that can surface from the project.
EIA for the relocation of Trees from B.Kihaadhoo to B.Voavah, August 2015. The project was to relocate 50
trees from B.Kihaadhoo housing plots to B.Voavah which is going to be developed as a Luxury Tourist
Resort. I was involved in the survey and the formulation of the EIA report to assess the environmental
impacts that could arise from the project.
EIA for the development of B.Voavah as a Luxury Tourist resort in July 2015. The project was to determine
the environmental Impact arising from the development of B.Voavah as a tourist resort. I was involved in the
survey and the formulation of the EIA report to assess the environmental impacts arising from the project.
EIA for Coral Frame Project at Maalifushi, Thaa Atoll in May 2015. The project aims to rehabilitate the coral
reef of Maalifushi by deploying coral frames around the reef. I was involved in the survey and the formulation
of the EIA report to evaluate the environmental impacts arising from the project.
Coral Frame Project at Cocoa Island by Como. Monitoring of the coral frames in April 2015 under the
project.
Coral Frame Project at Kanifushi, Kaafu Atoll. Monitoring of the coral frames in April 2015 under the
project.
Coral Frame Project at Kuda Huraa, Kaafu Atoll. Monitoring of the coral frames in March 2015 under the
project.
EIA for Coral Frame Project at Kanuhuraa, Lhaviyani Atoll, October 2014. The project aims to rehabilitate
the coral reef of Kanuhuraa by deploying coral frames around the reef. I was involved in the survey and the
formulation of the EIA report to evaluate the environmental impacts that can arise from the project.
Coral Frame Project at Kanuhuraa, Lhaviyani Atoll. I was involved in the launching of the project in August
2014. This involved transplantation of corals to the frames and its consecutive deployment in Kanuhuraa
reef. In addition, the initial monitoring of the frames after transplantation.
Coral Frame Project at Landaa Giraavaru, Baa Atoll. Monitoring of the coral frames in August 2014 under the project.

