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ސާދާ ޚުލާސާ:
މި ރިޕޯޓަކީ ބ .އަތޮޅު ހުޅުދޫގައި ހިންގުމަށް ގަސްދުކުރެވިފައިވާ ދަނޑުވެރިކަމުގެ ޕްރޮޖެކްޓްގެ ސަބަބުން ތިމާވެށްޓަށް ކުރާ
އަސަރު އަންގައި ދިނުމުގެ ގޮތުން ތައްޔާރުކުރެވިފައިވާ ރިޕޯޓެކެވެ.
ތިމާވެށްޓަށް ބަދަލު އަންނަ ކޮންމެ އިޤްތިސާދީ މަސައްކަތެއްކުރާނަމަ އެމަސައްކަތެއް ނުވަތަ ޕްރޮޖެކްޓެއްގެ ސަބަބުން
ތިމާވެއްޓަށް އަންނަ ނޭދެވޭ ބަދަލުތައް ބަލާ ވަޒަންކުރުމަކީ ތިމާވެއްޓަށް އަސަރު ފޯރާމިންވަރު އަންގައިދޭ ޤަވާއިދުގެ ދަށުން
ލާޒިމްކުރާ ކަމެކެވެ .ވީމާ މިރިޕޯޓް ލިޔެވިފައި މިވަނީ މިގަވާއިދުން މިކަން ޤާނޫނީގޮތުން ލާޒިމްކުރާތީއެވެ .
ބ.ހުޅުދޫއަކީ އަލްފާޟިލާ އާމިނަތު މުހައްމަދު ރަޝީދަށް  2015ވަނަ އަހަރު ދަނޑުވެރިކަންކުރުމަށް ކުއްޔަށް ދީފައިވާ
ރަށެކެވެ .އަދި މި ދަނޑުވެރިކަމުގެ ޕްރޮޖެކްޓްގެ އެދިޔާރަކީ އަލްފާޟިލާ މުނާ މުހައްމަދު ރަޝީދެވެ .
ބ .ހުޅުދޫގައި ކުރަން ގަސްދުކުރާ ދަނޑުވެރިކަމުގެ ޕްރޮޖެކްޓަކީ ފެންވަރު ރަނގަޅު ގޮތުގައި ފަތްކޭލުގެ (ދޮންކެޔޮ)
އުފެއްދުމާއި ރިޒޯޓްތަކަށް ސަޕްލައިކުރުމެވެ .މި ޕްރޮޖެކްޓަގައި ހިމެނޭބައިތަކުގެ ތެރޭގައި ހިމެނެނީ ކޮމާޝަލް ސްކޭލްގައި
ދޮންކެޔޮ އިންދާ ހެއްދުމާއި މަޝްރޫމް ކަލްޗަރކުރުމަށް ލެބޯޓަރީ ހެދުމާއި މަޝްރޫމްހެއްދުމަށް އިމާރާތްތައް ހެދުމާއި
ޕެކްކުރުމާއި ސްޓޯރޭޖް ހެދުމެވެ .މި ޕްރޮޖެކްޓުން އުފައްދާ މަޝްރޫމްވެސް ރިޒޯޓްތަކަށް ސަޕްލައި ކުރެވޭނެއެވެ .މި
ޕްރޮޖެކްޓްގެ މައިގަނޑު ބައިތައް ތިރީގައި މިވަނީއެވެ .
 .1އެގްރޯ-ފޮރެސްޓްރީ :މިއީ ދަނޑުވެރިކަމުގެ ބޭނުމުގައި އިންދޭ ބާވަތްތަކާއި އާއްމުކޮށް އެސަރަޙައްދުގައި ހިމެނޭ
ގަސްގަހާއި ގެއްސާއި އެކު ކުރެވޭ ދަނޑުވެރިކަމެކެވެ .
 .2ފަތްކެޔޮ ހެއްދުން (ދޮންކެޔޮ) 50 :ޕްލޮޓް(x150) 150އަކަފޫޓްގެ ސަރަޙައްދެއްގައި ފަތްކޮޔޮ (ދޮންކެޔޮ)
ހެއްދުމާއި އަދި ކަނޑައެޅޭ ސަރަޙައްދުތަކެއްގައި އެހެނިހެން މޭވާގެ ދަނޑުވެރިކަން ކުރެވޭނެއެވެ.
 .3މަޝްރޫމް ކަލްޗަރ :ދަރިމައިކޮށްފައިވާ މުޑުވަށް ބޭނުންކޮށްގެން މަޝްރޫމް އުފައްދާ ރިޒޯޓްތަކަށް ސަޕްލައި
ކުރެވޭނެއެވެ .
ބ .ހުޅުދޫ ދަނޑުވެރިކަމުގެ ޕްރޮޖެކްޓަކީ ކާބޯތަކެތީގެ އުފެއްދުންތެރިކަން އިތުރުކުރުމާއި އަމިއްލަ އުފެއްދުންތެރިކަން
އިތުރުކުރުމަށް ބިންބޭނުން ކުރުމުގައި އެންމެ އެކަށީގެންވާ ނަފާލިބޭ ބާވަތްތައްބޭނުން ކުރުމާއި ކޮމާޝަލް ސްކޭލްގައި
ދެމެހެއްޓެނިވިގޮތުގައި އަހަރުގެ ކޮންމެ މޫސުމަކަށް އެކަށީގެންވާ ދަނޑުވެރިކަން ކުރުމައްޓަކައި (ދޮންކެޔޮ އަދި މަޝްރޫމް
އުފައްދައިގެން) ސަރުކާރުން ގެންގުޅުއްވާ ތަސައްވުރާއި އެއްގޮތްވާގޮތުގެ މަތިން ހިންގޭ ޕްރޮޖެކްޓެކެވެ .
މި ޕްރޮޖެކްޓްގައި ހިމެނެނީ ޕްރޮޖެކްޓަށް ބޭނުންވާ އިމާރާތްތައް ކުރުމާއި ފަތްކެޔޮ ދަނޑުތައް ހެއްދުމަށް ބިން ސާފުކުރުމެވެ.
މި ޕްރޮޖެކްޓްގެ ދަށުން ކޮމާޝަލް ސްކޭލްގައި ފަތްކެޔޮ (ދޮންކެޔޮ) ހެއްދުމަށް ދަނޑުތައްކެއް ތައްޔާރުކުރުމާއި މަޝްރޫމް
ކަލްޗަރ ކުރުމަށް

އިމާރާތްކުރުމާއި ،ގްރޯ އައުޓް ހައުސް ހެދުމާއި ޕެކްކުރުމާއި އުފެއްދުންތައް ގުދަންކުރުމާއި ރަށުގައި

މަސައްކަތްކުރާ ސްޓާފުންގެ އެކޮމޮޑޭޝަން އިމާރާތް ހިމެނިގެން ދާނެއެވ
ޕްރޮޖެކްޓްގައި އިމާރާތްކުރުން ކުޑަކުރުމަށް ވިސްނާފައިވާނެއެވެ .މިގޮތުން ދަނޑުވެރިކަމުގައި މަސައްކަތްކުރާ  15ސްޓާފުނަށް
ތައްޔާރުކުރެވޭ ސްޓާފުން އެކޮމޮޑޭޝަންގައި ހިމެނެނީ ،ނިދާ ހެދުމަށް ބޭނުންކުރާ އިމާރާތަކާއި ،ބަދިގެ /ސްޓާފުން ކެއުމަށް
ހެދޭ އިމާތެވެ .ރަށުގެ ހުޅަނގު ފަރާތުން ރަށަށް އަރާ ފޭބުމަށާއި މުދާއަރުވާ ބޭލުމަށް ކުޑަ ޖެޓީއެއް ހެދިގެން ދާނެއެވެ .
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ޕްރޮޖެކްޓާއި ގުޅުންހުރި ތިމާވެށީގެ ބައިތައް އެސެސްކުރުމުގައި ބަލާފައިވަނީ އާއްމުކޮށް ބޭނުންކުރާ ސްޓޭންޑަރ ތަކެވެ.
މިގޮތުން ޕްރޮޖެކްޓްގެ ކޮންސްޓްރަކްޝަން އަދި އޮޕްރޭޝަން ފިޔަވަހީގައި ތިމާވެށީގެ ގޮތުންނާއި އިޖްތިމާޢީ އަދި އިޤްތިސާދީ
ގޮތުން އަންނާނެ ބަދަލުތަކާއި ކުރާނެ އެދެވޭ އަދި ނޭދެވޭ އަސަރުތަކަށް ބަލާލެވިފައިވާނެއެވެ .މިގޮތުން އިޤްތިސާދީ
ގޮތުންނާއި އިޖްތިމާޢީގޮތުން އެދެވޭ އަސަރުތަކެއް ކުރާނެކަމަށް ދިރާސާއިން ދައްކައެވެ .ވަޒީފާގެ ފުރުސަތު އިތުރުވުމާއި
އަތޮޅުގެ އިޤްތިސާދީ ޙާލަތު ރަނގަޅުވުމާއި ވިޔަފާރިއަށް ފުރުސަތު ހުޅުވިގެންދާނެ ކަން ފާހަގަކުރެވެއެވެ .މި ޕްރޮޖެކްޓްގެ
ސަބަބު ދިމާވެދާނެ ކަމަށް އަންދާޒާ ކުރެވޭ މައިގަނޑު ނޭދެވޭ އަސަރެއް ކަމުގައި ބެލެވެނީ އިމާރާތްކުރުމަށާއި ދަނޑުބިމަށް
ރަށުގެ ބިންސާފު ކުރުމުގެ ސަބަބުން ރަށުގެވެށްޓަށާއި ދިރުންތަކަށް ލިބިދާނެގެއެލުމެވެ .މިކަން ޙައްލު ކުރުމަށް ގަސްކަނޑާ
ބިންސާފު ކުރުމަށް ނިންމިފައިވަނީ ބޭނުންވާ މިންވަރަށެވެ .ރަށުގައި އުޅޭ މީހުންގެ މަދުކަމަށް ބަލާ އުފެދޭ ނަރުދަމާ
މެނޭޖްކުރުމަށް ހަމަޖެހިފައިވަނީ ސެޕްޓިކް ޓޭން ހަރުކޮށް ކަނޑަށް ބޭރުވާ ގޮތަށެވެ .މި ޕްރޮޖެކްޓްގެ އެދިޔާރު މޮނިޓަރ
ކުރުމަށް އެއްބަސްވެ އެކަމަށް ބޭނުންވާ ބަޖެޓްވަނީ ކަނޑައަޅާފައެވެ .
މި ޕްރޮޖެކްޓްގައި ކުރަން ކަނޑައެޅިފައިވާ ކަންކަމަކީ ދިވެހިރާއްޖޭގައި ހެދިފައިވާ ތިމާވެށީގެ ޤާނޫނުތަކާއި ޤަވާއިތަކާއި
އެއްގޮތައް

ފަރުމާކުރެވި

ސަރުކާރުގެ

އެހެނިހެން

ދާއިރާތަކުން

ތަންފީޒުކުރާ

ޤާނޫނުތަކާއި

ޤަވާއިތަކާއި

އެއްގޮތައް

ކަނޑައެޅިފައިވާ ޕްރޮޖެކްޓެކެވެ .
މި އީ.އައި .އޭ ރިޕޯޓަކީ ދެންނެވިފައިވާ ޕްރޮޖެކްޓްގެ އުމްރާނީ މަސައްކަތުގެ ފިޔަވަހީގައި އަދި ހިންގުމުގެ ފިޔަވަހީގައި
ދިމާވެދާނެ ކަންކަމަށް ތަފްސީލްކޮށް ބަލާލެވިފައިވާ ރިޕޯޓެކެވެ .އަޅުގަނޑު ގަބޫލުކުރާ ގޮތުގައި މި ޕްރޮޖެކްޓުން ރަށުގެ
ތިމާވެށްޓަށް ކޮންމެވެސް އަސަރެއް ކުރިކަމުގައި ވިޔަސް މި ޕްރޮޖެކްޓުން މުޅި ބ .އަތޮޅާއި ރައްޔިތުންނަށް ކުރާ އެދެވޭ
އަސަރު އިންތިހާއަށް އިތުރެވެ.
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2. NON-TECHNICAL SUMMARY
This report provides the finding of an environmental impact assessment conducted for the proposal of
an agricultural development at the island of Hulhudhoo, Baa Atoll.
Environment Impact Assessment is required before undertaking any developmental project such as
agriculture development that may have a significant negative impact on the natural environment of the
island under Environmental Impact Assessment Regulation 2012. Hence, this report is written to
fulfill the legal obligations under the EIA regulation.
The project is proposed by Ms. Aminath Muna and the island of B. Hulhudhoo is leased to Ms. Muna
in 2015 to develop agricultural activities.
The proposed agricultural project, at Hulhudhoo is based on production of high quality banana for
supplying produce to surrounding resort islands. This project also involves along with the
establishment of commercial farming plots for banana plantation, the establishment of mushroom
culture infrastructure such as a laboratory, grow-out houses for mushroom, packing and storage
facilities. The mushroom produced would also be supplied to resorts. The proposed project has the
following major components:
1. Agro-Forestry: The concept of growing agricultural crops alongside forest trees, for
integrated farming systems
2. Banana Plantation: Over 50 plots (150ft by 150 ft) is dedicated to growing banana, with some
areas allocated for fruit orchards.
3. Mushroom culture: producing fresh mushroom by using impregnated spawn and supply to
resorts
Hulhudhoo agriculture development project is part of the embodiment of the Government’s vision for
promoting food security and to increase yield and optimum land use through improved and high
yielding crops and hybrid varieties, cultivation designed for more sustainable and commercial scale
agricultural produce such as year round banana produce and mushroom culture.
The project would include infrastructure to support the project and land clearance for banana
plantation.This project involves the establishment of commercial farming plots for banana plantation
along with mushroom culture infrastructure such as a laboratory, grow-out houses for mushroom,
packing and storage facility and staff accommodation.
Construction of the buildings will be kept to a minimum; staff accommodation, kitchen / dining
facilities will be constructed to accommodate no more than 15 people for the agricultural works. A
small stilt-jetty is constructed on the western side of the island.
The baseline environmental conditions were assessed using standard methods. Environmental
impacts were identified and assessed for both construction phase and operational phase of the
project. Some of the environmental impacts of the project have been identified as positive resulting
mainly from improved socio-economic conditions, increased economic activities in Baa Atoll as a
whole, direct and indirect employment opportunities, and increased business opportunities. The main
negative environmental impact of the project is identified to be the changes to the islandecosystem
9|Page
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from clearance of vegetation.The main mitigation measures for the proposed project would be that
clearance takes place only where necessary. Septic tanks systems have been proposed for disposing
human waste and pose no long-termnegative environmental impact considering the small number of
people expected to bebased on the island.The Proponent, are committed to undertake monitoring
during all stages of the project and the cost monitoring programme has been endorsed.
The activities proposed in the project comply with the environmental laws of the Maldives,
its rules and regulations, including requirements of those agencies relevant to the agricultural
development works enforcement.
In conclusion, this EIA has looked into the key factors that needed to be looked in to during
construction and operational stage. In my opinion, even though this project does have significant
environmental impacts to the terrestrial environment, the significant positive impacts that would arise
from the agricultural development in Hulhudhoo would provide such as asset for the well-being of the
population and residents of Baa Atoll.
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3. INTRODUCTION
3.1 BACKGROUND
The uninhabited four hectare island of Hulhudhoo in Baa Atoll used to be leased on varuvaa for
minor agriculture and coconut plantation on the understanding to simply to 'look after' the island,
which otherwise left unattended would get vandalized or misused by the public. These type of islands
are leased on the understanding between the government and leaseholder that when the government
requires the island it has to be relinquished and nothing may be claimed for compensation or
otherwise.
With the Government’s new initiative to develop agricultural sector of the country, the proposal
submitted by the proponent to Ministry of Fisheries and Agriculture to lease the island of Hulhudhoo
for commercial agricultural development became successful and the island was leased to the
proponent for twenty one years. A large proportion of the agricultural products in Maldives are
imported from overseas. Local production is inadequate despite the demand for products from Male’
and resort islands. This leads to drain of valuable foreign currency on food imports and more
importantly to food insecurity. This project will partially address the issue by supplying quality local
agricultural products to resort islands and Male’. With the new resorts in Baa Atoll, it is expected that
produce from Hulhudhoo will contribute to the serve the demand from them.

However, before the commencement of any development on the island, the proponent need to obtain
environmental approvals from the Ministry of Environment and Energy based on successful
evaluation of an environmental impact assessment report of the project.
Hence, the EIA consultant prepared this document in accordance with the EIA regulations (2015).
This EIA provides a focused assessment of the proposed construction for the development of support
infrastructure on the island and the establishment of farming activities. These include the
establishment of commercial farming plots for banana plantation along with mushroom culture
infrastructure such as a laboratory, grow-out houses for mushroom, packing and storage facility and
staff accommodation facilities. The EIA Application Form for this agricultural development project
was submitted to EPA in late September 2015 and the scoping meeting was held on October 14, 2015.
The approved Terms of Reference (ToR) issued for this project from Environmental Protection
Agency, for the purpose of undertaking EIA for this project, is given as Annex 1 to this report.
Figure one shows the island of Hulhudhoo with respect to Baa Atoll. The area marked in red shows
the island of Hulhudhoo.
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Figure 1: Island of Hulhudhoo with respect to Baa Atoll
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3.2 PROJECT SETTING
The island of Hulhudhoo is located in Baa Atoll to the north of Male’. Hulhudhoo is a small island
with a surface area of 3.6ha. It is closest to the island inhabited island ofKendhoo, and is often used
for harboring by local fishermen in the area (Fig.1). Hulhudhoo is located on the eastern side of a reef
system located on the western side of Baa Atoll, extending in an east west direction. This reef system
is quite large; with an approximate length of 4.5km. Swell wave’s crash on the western rim of the
system, driving sediment transport from west to east. The island of Hulhudhoo is therefore a leeward
sand cay on which vegetation has grown over the years.The island is around 150 Km from Ibrahim
Nasir International Airport (INIA), and at a travel time of about 20 minutes by domestic airline from
INIA. The island is about 20 km from the domestic airport situated at B. Dharavandhoo. By speedboat
Hulhudhoo can be reached within about ten minutes from Kendhoo Island.
Its nearest resort island isAnantaraKihavah Island Resort. The nearest Marine Protected Area (MPA)
to this island is Hanifaru and Angafaru Region and DhigaliHaa. The atoll of Baa is also the first
UNESCO Biosphere Reserve in the country.
The total land area of the island being approximately 3.6 hectares. The land available for development
offers adequate space for banana plantation farming plots infrastructure and facilities which would
offer convenience. The proposed development aimed at commercial agriculture would:





To contribute to the national economy through import substitution, marketing of high value
produce such as banana and mushroom to high end resorts in the region;
To increase yield and optimum land use through improved and high yielding crops and hybrid
varieties, cultivation designed for more sustainable and commercial scale agricultural produce
To supply locally grown fruits to resorts and local markets on an year round basis;
To make a substantial investment that would provide additional employment opportunities for
locals in the region of Baa Atoll.

The banana farming plots as well as the infrastructure for mushroom culture have been designed
giving due consideration to preserving the natural environment as well as the natural processes that
influence the island setting. Figure 2 shows the proposed concept plan for the island.
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Figure 2: Proposed concept plan agricultural development in Hulhudhoo
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3.3. PROJECT JUSTIFICATION
Tourism and fishing industry are the main contributing sectors to the national Gross Domestic Product
(GDP) making impressive socio-economic progress when measured by improvements in socioeconomic indicators and poverty reduction.Developing agriculture isthe third pillar of the economy
and the sector is one of the fastest growing primary sectorsafter tourism and fishing, is one of the
priorities of the 7th National Development Plan and other policy documents of the country.
Food security in Maldives has unique features as the country depends on imports for most of its food
needs, including rice, which is the country’s staple grain. Outside of Malé, fishing and subsistence
agriculture are the main sources of food security and livelihoods for the vast majority of the people.
The agricultural sector of Maldives is based primarily on coconuts and other tree crops such as
bananas and mangoes as the main local produce. In response to the current food and fuel crisis,
Maldives is integrating food security into national planning. It has removed tariffs on imported food
items, agricultural inputs and fuel and is intensifying and diversifying agriculture and fisheries.
Maldives is also promoting and strengthening small and medium enterprises (SMEs) in both these
sectors, while providing financial support for small growers and fishers in rural areas.
Climate change is central to all discussions about food security in Maldives, because it is adversely
affecting crops and fish stocks and reducing land area as the sea level rises. The government is
working with FAO and IFAD as well as the private sector to develop agriculture by introducing new
and innovative techniques and technology that would make farming into a vehicle for commercially
viable sustainable rural development.
A large proportion of the agricultural products in Maldives are imported from overseas.
Localproduction is inadequate despite the demand for products from Male’ and resort islands. This
leads to drain of valuable foreign currency on food imports and more importantly to food insecurity.
With Government’s renewed initiatives to develop agricultural sector of the country, more islands are
being leased to commercial agriculture development with subsidies and insurance scheme for farmers.
In 2015, Ministry of Fisheries and Agriculture has introduced of the climate insurance program for
farmers. The Government is supporting the insurance program designed to assist the farmers to
reduce the loss of climate events such as excessive rain and flooding, salt intrusion, destruction of
farms due to heavy wind as well as disease outbreaks.
As part of developing B.Hulhudhoo Island as a commercial agricultural development, this project will
partially address the issue of food security as well as developing the agriculture industry by supplying
quality local agricultural products to resort islands.
The purpose of the project is to develop the island of Dh. Lhohi as an agricultural island. This will
increase the agricultural output of the country providing fresh farmed agricultural products to the
nearby resorts. This project will create jobs for the locals in the nearby islands. The proponent plans to
develop the island to undertake mainly banana cultivation and mushroom spawning and culture to
cater for the resort demands. As a result the land in Hulhudhoo will be better utilized to provide an
economic output for the economy. The inhabitants of Dhaalu atoll, especially the nearby islands will
benefit from the availability of jobs, access to agricultural know-how and technology and, increased
food security.
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4. DESCRIPTION OF THE PROJECT
4.1 PROJECT PROPONENT
The project is proposed by an individual business woman, Ms. Muna Mohamed Rasheed. She is an
woman who is interested in backyard farming and has obtained the right amount of financing to
venture into small and medium enterprises (SMEs) related to agriculture sector. The island has been
leased to Ms. Muna for a duration of 21 years to develop commercial scale agriculture. The lease
letter from MoFA is attached as Annex to this report.

4.2 MAIN DEVELOPMENTAL FEATURES OF THE PROJECT
The agricultural developmental concept plan of Hulhudhoo has been approved by the Ministry of
Fisheries in September 2015. Following the approval from MOFA, the Proponent assigned a
consultant to undertake the detailed design and engineering details of the major components of the
project. With the design works completed, the Proponent has already assigned a contractor for the
preparatory and construction works. The project mobilization would begin as soon the EIA decision
statement is issued by EPA.
The main objective ofdemonstrating the economic value of small-scale climate-smart type agriculture
linked to tourism sector, the development project is composed of the following major components:
1. Agro-Forestry: The concept of growing agricultural crops alongside forest trees, for integrated
farming systems
2. Banana Plantation: Over 50 plots (150ft by 150 ft) is dedicated to growing banana, with some
areas allocated for fruit orchards.
3. Mushroom culture: producing fresh mushroom by using impregnated spawn and supply to
resorts
The section below briefly describes the above developmental features of the project.

4.2.1 Design
Extensive environmental investigations were conducted and the information collected were applied in
developing the concept with a view to achieve the best design fit for the proposed banana plantation
and mushroom culture for the existing environment of the island. Infrastructures arelocated with
consideration to keep fertile land for farming and minimize clearing of vegetation. The major
components of the project are shown in the Site Plan in Figure 2.
The final concept also confirmed that it fully complies with the agriculture development standards
followed by Ministry of Agriculture as well as the Good Agricultural Practices (GAP) scheme
developed by Maldives Food and Drug Authority and MoFA.
Infrastructure development for staff accommodation and mushroom housesare standard buildings. A
small stilt-jetty is proposed on thewestern side where reef edge only about 15-20m from the beach.
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The island will be fully self-contained and as such water production and generation ofelectricity is
proposed. It is expected no more than 15 people will be permanently stationedon the island.

4.2.2 Banana Plantation
The banana is the world's largest herb, and a member of the lily family and is indigenous to tropical
regions. After nine months, it produces fruit throughout the entire year. No external inputs are
required for successful banana growth, however, for competitive export chemical inputs are required.
Companies must produce cash crops and intensive mono-cultural systems to be successful in global
markets. The worldwide production of bananas in 1996 was estimated to be 56 million tons. This
makes bananas one of the most important cash crops in the world, particularly for developing
countries.
The banana plant in B.Hulhudhoo is specifically targeted for local markets such as resort islands in
Baa Atoll. This reduces the need for competitive export market and the need for chemical fertilizers to
increase the yield.
Once the land is cleared, the compact soil would be loosed through ploughing and the topsoil would
be tuned up. After harrowing the soil, to ensure soil aeration and tilth, the bananas are then planted in
6m x 6m squares at the onset of the rainy season in December. The planting involves placing leaf
suckers, growths from the roots of mature plants, in holes 30cm deep. The banana plants are then
ready to bear fruit within 9 months.
These plantations would require intensive human labor inputs for attention from de-leafing, desuckering, and maintenance. Irrigation ditches and underground piping systems for water transport
would be placed.
Bananas has been grown in backyards of every household in almost all inhabited islands of Maldives
and are grown without any chemical fertilizers and completely organic. The same methods would be
used in Hulhudhoo. With the use of organic fertilizers, soil fertility is maintained and enhanced. Fish
bones, coconut husks, green litter and seaweed would be used as organic fertilizers. And crop residues
would also returned to the soil. Pest problems would be dealt with using a variety of non-chemical
methods. These methods can include proper spacing and manually eliminating infected banana plants.
There is hope for the future of bananas, but to ensure this future, the consumer must support the
organic trade
From the time of planting it wouldtake10-12 months to produce the first bunch, with subsequent
bunches every 8-10 months thereafter. Because commercial banana plants cannot produce seeds, they
are predominately propagated from their underground rhizomes called corms or tissue culture. The
plants for Hulhudhoo would be grown from both seeds and underground rhizomes borrowed from
abroad with permission from MoFA.
Within 12 to 15 weeks of flowering, bunches would matured enough to be ready for harvest. A bunch
averages 150 to 200 bananas and would weigh approximately 35-50 kilograms. Once the bunch is
harvested, the parent or mother plant is cut down and becomes organic plantation matter. It is
expected to produce 200 bunches per every two months from Hulhudhoo.
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Figure 3: Banana fields and banana bunches harvested
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Figure 4: Irrigation plan for banana plantation
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4.2.3 Mushroom Culture Facilities

Traditionally Maldivians don't consume mushrooms, so it may take some time for people to
appreciate them in their diet. In fact the Dhivehi/Maldivian word for mushroom is "Ghost Umbrella",
which does not sound very edible.
Currently Paddy straw mushrooms –VolvariellaVolvacea, Wood ear mushrooms and Reishi
mushrooms are edible mushrooms that are found in Maldives. Paddy straw Straw mushroom could be
grown all year round provided you could find suitable substrate.
However there are over 150 resorts in this country, and all import all their mushrooms from Thailand,
Sri Lanka, Dubaietc except at SonevaFushi resort, wherethey grow their own mushroom. The current
practice in Maldives where mushrooms are cultured such as in Sonevafushi Resort is to import spawn
from Sri Lanka. The substrate material used to grow mushroom (such as sawdust etc) are
alsoimported Sri Lanka.
To start with the process of culturing mushroom in Hulhudhoo, as soon as EIA clearance is given, the
process will start with permission from MOFA, of purchasing of mother cultures of tropical
mushroom varieties for spawning in the laboratory. The first varieties would be American Oyster'
(Pleurotusostreatusvar) and Abalone (Pleurotuscystidiosus) imported from Sri Lanka.The substrate to
grow mushroom would be imported.
There would be two mushroom houses in the island and one mushroom laboratory. Two houses would
be concrete mushroom hut for cultivation and a positive pressure laboratory. Laboratory would be
used to spawn mushroom in the island itself. When the laboratory is finished, in the island these
varieties would be spawned from pure imported mother culture.
After harvesting, mushrooms would be packed at the packing facility and distributed to resorts. The
substrate that is used to grow much room would be stored at the storage facility. There would be no
waste water from mushroom culture. The used substrate would be used in compost making and as
organic fertilizer for banana fields.
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Figure 5: Mushroom production in Sonevafushi Resort
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4.2.4 Power Generation

The Powerhouse building will house a 25kW prime fuel oil generation sets. Power generator will be
installed early in the development.Fuel will be stored on site about 30m from the power house and in
appropriatelybunded storage tanksto avoid any spill leaking into the ground. The tank will have a
capacity of 1000 litres. After the first three years the energy production will largely depend on solar
systems installed on the island. Details of the solar panels and system is not yet finalized at this stage
of the project. To reduce the consumption of fossil fuel, lead lightwill be used as much as possible in
the island.

4.2.5 Water Plant
Ground water will not be extracted for irrigation. Therefore an RO plant with 50 cubic meters per day
will be installed andcommissioned at very early stages of the development works. It is proposed that
intake will be placed in the northern side and outleton the easternside.Sea water intake for
desalination will be using intake pipelines on the northern side. The effect of discharge of brine is
unlikely to have a visible impact to theenvironment. The effects if any would be immediately diluted
to insignificant levels by thecurrents. RO product water and rain waterwill be mixed and stored. RO
production will only be done when required. Rain water will beharvested from every possible roof
available and tanks with capacity of 100 tons connected to the storage tanks. Care will betaken for
safer harvest and storage of rain water.
An irrigation system will be installed across the island to supply water to the banana fields.
Watersupply to the irrigation system will be a combination of desalinated water and rainwater
whereavailable.Groundwater will not be extracted forirrigation. It will be utilized only for flush tanks.

4.2.6Waste Management
The banana industry produces a significant amount of waste that can have a detrimental effect on the
environment.Waste from the banana plants themselves, such as stems, leaves, stems, and discarded
fruit, make up a huge component of waste generated. Thewastageby-products from banana fieldwould
be used as fertilizer, providing a cheap, environmentally friendly alternative to chemical fertilizers.
As it would be very expensive to transfer the waste on a daily basis to nearest landfill either in
Thilafushi or Vandhoo when it becomes operational, a waste management site would be established
on the western side of the island. The site will be equipped with basic waste management
equipmentsand all compostable waste would be composted. Non-biodegradable waste would be taken
to Thilafushi once in a month.
The sewage system will include septic tanks in the island. For only 12-15 based at Hulhudhoo, septic
tank systems are considered to be effective and safe, and can avoid contaminating ground water lens
with proper designing and maintenance.
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4.2.7 Access Jetty

The major access facility for the island would be the construction of a jetty. The jetty will be standing
on pillars or stilts, whichwill have negligible impact on the coastal processes of the island and
dynamic sediment transport regimes. The jetty has a length of 24 meters and a width of 5 meters.

Figure 7: Cross section of the jetty
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4.3 PROJECT DURATION AND SCHEDULE
The proposed project is planned to be carried out in ten (10) months. This project is expected to be
awarded to a contractor by the end of October 2015. The mobilization work would start in end of
October 2015 and the project is expected to be completed in August 2016. The preparatory work is
expected to take one month and the construction of jetty is expected to take two months. The land
clearance and making the fields for banana plantation is expected to take two months. The mushroom
culture rooms and laboratory would be completed later in the developmental phase. A detail work
plan would be available after the tendering process. A tentative schedule of the work is found in Table
1.
Table 1: Work Plan for Hulhudhoo agrocultural works

Months
No Activity
1

Detailed design and approval

2

Mobilization of equipments

3

Recruitment of staff

4

Construction of power plant and RO
plant

6

Construction of jetty

7

Construction of infrastructure

8

Land Clearance and making the field for
banana plantation

9

Infrastructure for mushroom culture

10

Demobilization

1

2

3

4

5

6

7

8

9

10
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4.4 PROJECT INPUTS AND OUTPUTS
The list of major inputs and outputs from both the construction and operational phase of the project is
given table 2 and 3. The main inputs into the project would be human resources required and the
machinery, machinery costs (fuel) and water. The major outputs would be the newlydevelopedbanana
fields, the mushroom laboratory and mushroom houses and the jetty in the island. The Table 2 and 3
list out the major inputs and outputs of the project. The project would bring in direct and indirect
benefits to the Baa Atoll community in general.

Table 2: List of major inputs into the project

Inputs
Machinery and Equipment

Source

Method of Obtaining

Fuel

excavators, bull dozer,wheel loader Hiring a Contractor
and dumper trucks, construction
materials
Diesel and Petrol
Local suppliers

Construction workers

Maldivians and Expatriates

Contractor

Farm workers

Maldivians and Expatriates

Hired on a permanent basis

Transport vehicles

One vessel and ne lorry

Imported or purchased locally

Electricity and Water

From generator installed and RO Contractor
plant

Table 3: List of major outputs from the project

Outputs

Quantities

Method of Disposal/Outcome

Jetty

20 meter by 5 meter

For transport

waste

Approximately 10kg/person/day

To be disposed in the waste
management facility

New banana fields and
For agriculture development
mushroom laboratory and
houses
Noise
Noise from site mobilization and use It would have minimal impact
of machinery
since there are few residents of
the island
Waste water and sewerage
20kg/person/day
To be used disposed via the
septic tank system
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4.5 RISKS
There are some limited risk factors associated with this project that may have both financial and
environmental implications. However, in order to avoid unnecessary delays, it is important to identify
the risks at the planning stage. Proper analysis of the potential risks can also eliminate unnecessary
conflicts with local population.
As a foremost step, proper information regarding the project needs to be provided to the Atoll Council
and the previous varuvaaholder of the island. In fact when the surveys for this report were carried,
varuvaa holder was present on the island and had no clue of the island being leased for commercial
agriculture.
There is also the risk of project delays caused by bad weather. Proper planning and work scheduling is
important to avoid weather related delays. It is also necessary to undertake stockpile all necessary
materials, spare parts, fuel etc on site to avoid delays that may have been otherwise caused by
unavailability of such materials.
While employing foreign workers attention should be given not to recruit illegal workers. In addition,
worker safety measures will have to be in place to avoid accidents. In addition to providing safety
gears, safety measures will have to be displayed with appropriate signs. Basic first aid services shall
be made available at the site at all times.

5. REGULATORY AND ADMINISTRATIVE CONSIDERATIONS
5.1 REGULATORY CONSIDERATIONS
The proposed agricultural development works in B. Hulhudhoo is governed by national legislative
frameworks, administrative frameworks and mandates. Due to the nature of activities that take place
during the development of commercial scale agriculture on an island a number of laws, bi-laws and
regulations that fall under the mandates of various government agencies comes into play. This section
highlights relevant national legislative framework applicable to the proposed project. The relevant
national legislative framework provides guidance on several aspects related to planning, development
and operation of anagricultural facility. The legal framework pertaining to the proposed Project is also
aimed at sustainable development, impact mitigation and conservation of the country’s natural
resources. The main national legislative frameworks relevant to this proposed project and proposed
compliance arrangements are summarized in Table 4.
According to Environmental Impact Assessment Regulations 2015 of the Ministry of Environment, an
Environmental Impact Assessment is required for agricultural development projects. Hence, this
report has been based on theToRthat has been adopted for the purpose of writing this report. To set
the scope for the report, discussions were held between stakeholders such as Environmental
Protection Agency, Baa Atoll Council, Project Proponent and Ministry of Fisheries and Agriculture.
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Table 4: Relevant laws and regulations pertaining to the project and measures put in place to assure compliance

Law/Regulations

Measures to comply with the laws/regulation

The Environmental Protection and Preservation Act of the Maldives, EPPA (Law No. 4/93)
Article 5 (a) of the Act, an Environmental Impact Assessment shall be submitted to the MHE.

EIA prepared

Clause 7 of the EPPA refers to the disposal of oil, wastes and poisonous substances in to the Fully complied to
Maldivian territory. According to this clause, any type of waste, oil, toxic gas or any substance
that may have harmful effects on the environment should not be disposed within the Maldivian
territory. If, however,
the disposal of such substances becomes absolutely necessary, the clause states that they should
be disposed only within the areas designated for that purpose and if incinerated, appropriate
precautions should be taken to avoid harm to the health of the population.

Environment Impact Assessment (EIA) Regulations (2012)

All processes followed, EIA has been conducted and
produced as per the guidance given in the Regulations.

Regulation on Uprooting, Cutting and Transportation of Palms and Trees, 2006
Prohibited to remove from island trees that are:
 The coastal vegetation growing around the islands extending to about 15m into the
island
 All trees and palms growing in mangroves and wetlands spreading to 15m of land area
 All trees in Government protected areas
 Trees that are being protected by the Government in order to protect species of
animal/organisms that inhabit on such trees

Fully complied to
N/A since no mangroves on the island
N/A since no protected area on the island
N/A
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Trees / palms those are unusual in nature

N/A no trees of unusual nature found on the island

Approximately 36 mature palms will be required removal
The regulation states that prior permission must be obtained for removal and/or during land clearance for construction works. This EIA is
relocation of10 or more trees or palms. For indiscriminate removal and land clearances expected to fulfil this requirement
and EIA and Decision Note is required. The size of the trees and palms that are allowed
to be relocated should have more 15feet from lowest point to the crown spread for
palms and 8 feet from the lowest point to the trunk to tip of the highest branch for trees
other than palms. The law also states that cutting down and uprooting of the trees shall
be made under supervision of the island / atoll offices (in the current context Atoll /
Island Councils).

Regulation on Dredging and Reclamation (2013/R-15)
No reclamation or dredging in this project
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.

Regulation on Sand and Aggregate Mining (2000)

No locally mined sand or aggregate will be used for
harbour and causeway construction purposes.

Waste Management Regulation, (No. 2013/R-58)
Will be fully complied to
The regulation is provides set of comprehensive guidelines and on collecting, storing,
transporting and managing solid 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
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of islands, coral reefs, sand banks, beaches of islands, coastal vegetated areas of islands,
harbour, parks and roads. Additionally, waste management regulation states that those involved
in waste management must be permitted by the Environmental Protection Agency.

Agricultural legislations

Regulation on importing animals and plants into the Maldives

MoFA has prohibited logging of 20 species of plants (such
as arolhi gas, rabaru gas, haivakaru gas, etc) and no such
trees would be cut down in this project.
Any seed or seedling, or any mushroom motherplant that
needs to be imported has to be quarantined by the Anmal
and Plant Quarantine Unit of MoFA in Hulhule. This
project will fully comply with this regulation.

Uninhabited Islands for commercial lease Act 2015


Will be fully complied with
This Act provides for allocation and releasing of islands for commercial purposes as
well as releasing of public land for housing. The Act also states the conditions that
govern the using of, owning, selling, renting and transferring of ownership of such
islands. This includes islands such as Hulhudhoo, which has been leased to the
proponent.

Dredging, Reclamation and Other Coastal Activities
Will be fully complied with


Not encouraged to install hard engineering solutions such as heavy breakwater
structures, groynes, solid jetties, seawalls and revetments on tourist resorts of the
Maldives in order to ensure the natural environmental qualities of the island are
maintained. Clause 15 of the Tourism Regulation requires that such activities shall only
be undertaken after approval from the concerned government agencies.
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Hazardous Substances Act

Under the Hazardous Substances Act, prior written consent is required from the
Ministry of Defence and National Security for import of chemicals to the country.

Will be fully complied with and the Proponent shall obtain
prior written consent of the Ministry for the import of
chemicals.

Construction Practices


All infrastructure development areas in the islands designated for agricultural
developments have to be clearly demarcated and these areas will be inspected by the
planning officials of MoFA. The number of mature trees that need to be felled and the
vegetation that needs clearing will have to be noted and prior permission is required for
any vegetation clearance.
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5.2 ADMINISTRATIVE CONSIDERATIONS
Due to the nature of the proposed development, and as can be seen from the legal framework as
described above, a number of government agencies have a stake in the Project. The most of important
government stakeholders of the Project are the Ministry of Fisheries and Agriculture as the project is
going to improve the food security and agriculture sector of the country. The Environmental
Protection Agency (EPA) of the Ministry of Environment and Energy also has a stake since EIA
permits are issued by EPA. EPA is given the broad responsibility to assess development projects that
may have a significant impact to the natural environment.

5.2.1 Ministry of Environment and Energy and Environmental Protection Agency
The Ministry of Environment and Energy (MEE) is key Ministry in the government mandated with
the protection of the environment. Environmental responsibilities assigned to MEE includes
formulating environmental policies, coordinating, preservation and management of the environment
throughout the country, and enforcing Environmental Protection and Preservation Act (EPPA)
(04/93). Under Article 5(a) of EPPA, Environmental Impact Assessment (EIA) is mandatory for
projects that may cause potential harm to the environment. The EIA report has to be submitted to the
EPA for approval before commencement of a project. As per this legislation, any project that has any
undesirable impact on the environment can be terminated without compensation by MEE. However a
recent amendment to the Tourism Law has seen the environment related matters pertaining to tourist
resorts being transferred to the mandate of Ministry of Tourism instead of EPA.

5.2.2 Ministry of Fisheries and Agriculture
The Ministry of Fisheries and Agriculture is responsible for the regulating the developmental aspects
of islands leased for commercial purposes other than tourism. MoFA is responsible for ensuring that
the relevant regulations of the line ministries are adhered to during construction and operation of such
facilities. Hence the Ministry has been duly consulted and necessary approval has been sought prior to
the commencement of the Project. The concept for the agricultural development need to be approved
by the Ministry of Fisheries and Agriculture.

5.2.5 Island and Atoll Councils
The Baa Atoll Council was established under the Act on Decentralization of the Administrative
Divisions of the Maldives (Law Number 7/2010). The Council has specific responsibilities with
regards to the governing the all projects and activities that fall within the jurisdiction of Baa Atoll.
Since the Council shall be accountable to the people of the Atoll, the Council has been involved in the
preparation of the EIA report. A copy of the EIA report was submitted to the Atoll Council and their
acknowledgement of the receipt of the report is given in Annex 2.
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6. EXISTING ENVIRONMENT
6.1 METHODOLOGIES
Baseline environment of the study area were analysed by using standard scientific methods. The
environmental components of the study area were divided into marine, coastal and terrestrial
environment. The marine environment of the island covered the lagoon habitats including coral
patches and marine water quality particularly emphasis was given to those areas near and along the
project areas. The coastal environment covered the beaches, tides and wave climate. Particular
attention was placed in detailed surveys on the terrestrial environment life, as this component is likely
to involve the most significant environmental impacts. The different methods used in assessing and
presenting the conditions of the existing environment of the island are given in the following
subsections.

6.1.1 Marine and Ground Water Quality
Water sample was obtained from the lagoon and ground from randomly selected locations. Samples
were taken in a plastic bottle after washing it with seawater and ground water obtained from the same
location. The samples were kept in low temperature and were delivered to the MWSC lab with 24hrs
of collection. Analysis was carried out at MWSC laboratory using certified methodology.

6.1.2 Reef Survey
The equipments used for reef survey are:
 Fiberglass tape 20m
 Handheld Global Positioning System (GPS)
 Still photograph camera
 Writing sheets
The reef community is characterized using life form categories which provide a morphological
description of the reef community. These categories were recorded on data sheets by snorkelling
along a 20m long line which was placed roughly parallel to the reef crest at two randomly selected
locations on the reef-flat at a depth of about less than 1m. GPS location of the starting point of the line
was recorded for future reference and monitoring. Series of photographs were taken along the transect
to capture all the information. Fifteen images from each transect were selected at random. By careful
observations an estimate of the cover was made. Assuming absolute area of visual field was captured
on image is roughly the same (assuming camera was kept at the same plan and same depth), the
average cover of the 15 slide was taken as the average conditions. Observation on physical formation
of the reef structures were also made at both sites.

6.1.3 Coastal Processes
Five beach profiles were taken from designated locations around the island using standard levelling
techniques. These profile locations are marked in Appendix D. The measurement of beach profiles
involves standard practice of surveying with a staff and a dumpy level.
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6.2 DESCRIPTION OF THE EXISTING ENVIRONMENT
This Section highlights the findings on the assessment of the status of the existing environment at
Hulhudhoo Island in Baa Atoll, the Maldives. This description has been produced based on data
collected during field investigations, literature review and interviews with the stakeholders. The
findings are expected to recognize the developmental constraints and opportunities of the island’s
environment for better environmental planning and design for the planned agricultural development in
the island.

6.2.1 Baa Atoll
Baa Atoll consists of three separate natural atolls, is now a UNESCO designated Biosphere Reserve
located in the central western part of the Maldives. The atoll has 75 islands and of which 13 are
inhabited and is home to a globally significant biodiversity among its numerous reefs and
demonstrates a long history of human interaction with the environment. The main habitat types found
in the reserve are coral reefs, islands, sea grass beds and mangroves. Coral reefs are the most
important habitat type in terms of area as well as biodiversity.
Six islands have been developed as resorts in the atoll. Whilst resorts have become the main economic
driver, tuna and reef fishing remains an important activity. Production of handicrafts and other
materials for the tourist industry is also significant.
Figure 8: Map of Baa Atoll
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6.2.2 Meteorology and Climate
6.2.2.1 Temperature
The daily average temperatures of Baa Atoll rarely go above 32°C. The mean daily maximum
temperature is of 30.9°C and the mean minimum temperature for this area is 24.7°C. The warm
period of the year is from March to May with an average daily high temperature above 31°C. The
hottest month of the year is usually April reaching a peak around the last week of April.
The cool periods lasts from October/November to January with an average daily high temperature
below 30ºC. The coldest day of the year is around mid-December, with an average low of 26°C and
high of 30ºC. The sea surface temperature in the Indian Ocean in July 2014 is recorded to be around
29-30°C.

Figure 9: Variations in mean monthly temperature in Baa Atoll

6.2.2.2 Monsoons

The climate of Maldives is characterised by the monsoons of Indian Ocean. Monsoon wind reversal
significantly affects weather patterns. Two monsoons seasons are observed in Maldives: the Northeast
(Iruvai) and the Southwest (Hulhangu) monsoon. The parameters that best distinguish the two
monsoons are wind and rainfall patterns. The southwest monsoon is the rainy season while the
northeast monsoon is from December to February. The transition period of southwest monsoon occurs
between March and April while that of northeast monsoon occurs from October to November.

6.2.2.3 Rainfall
Rainfall data for Hulhudhoo was obtained from the nearest meteorological station which is at Hulhule.
Analysis of the rainfall data for an annualyearfrom January to December shows high variability with a
high precipitation from September to December. The annual average rainfall in the northern atolls is
lower than the southern atolls.
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Figure 10: Annual rainfall data

6.2.2.4 Winds
The wind conditions for the islands are dominated by monsoons. These winds approach with great
constancy, primarily from the northeast and southwest directions. Some seasonal changes occur
within this pattern, as a result of the relative position of the sun and the earth’s surface. Strong winds
and gales are infrequent although storms and line squalls can occur, usually in the period May to
October. During stormy conditions gusts of up to 50-60 knots have been recorded at Hulhule (data
from Maldives Meteorological Services). Wind has been shown to be an important indirect process
affecting formation development and seasonal dynamics of the islands in the Maldives. Annual
averages shows that wind directions are mostly in W (32%) and E (11%) and NW (10%).

Figure 11: Summary of Wind Data for the Maldives showing A)30-year mean percent frequency wind direction B)30-year
mean monthly percent frequency wind direction; C) 30-year mean monthly wind speed. Climate data from Department of
Meteorology, Maldives, 1995 adapted from Kench et al; (2009)
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6.2.3Tides, Currents and Waves
6.2.3.1 Waves
The swell and wind waves experienced on the Maldives are governed mainly by the two monsoon
periods. Swell caused by cyclonic storms in the area west of Australia may also reach the southern
atolls of the Maldives on occasion. The swells and wind waves experienced by the Maldives are
conditioned by the prevailing biannual monsoon wind directions, and are typically strongest during
April – July in the south west monsoon period. During this season, swells generated north of the
equator with heights of 2 3m with periods of 1820 seconds have been reported in the region.

Local wave periods are generally in the range 24 seconds and are easily distinguished from the swell
waves. Due to the shallow depths on the reef flat, significant wave breaking (energy dissipation) will
take place at the reef’s edge, reducing the wave height of waves, which pass over the reef
flat. A general swell forecast and swell periods are available from various weather related websites.
These forecasts are very general and it does not reflect local variations in wave period and
wave height.
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Figure 12: Ten year monthly ocean swell for the Maldives showing (A) Wave direction from April to November, (B)
Wave Height, (C) Wave period and (D) Wave direction. Adapted from Young (1999) and Kench and Brander (2006)

6.2.3.2 Tides

Tides experienced in Maldives are mixed and semidiurnal/diurnal. Typical spring and neap tidal
ranges are approximately 1.0m and 0.3m, respectively. Maximum spring tidal range in the southern
atolls is approximately 1.1m. There is also a 0.2m seasonal fluctuation in regional mean sea
level, with an increase of about 0.1m during February to April and a decrease of 0.1m during
September to November. Like in most other atolls, semidiurnal tides are experienced in Baa Atoll is
two high tides and two low tides a day. The tide varies from place to place, depending on the location
and on the shape and depth of the basin, channels and reefs and also time of the year. Tidal variations
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in Maldives are presented in Table 5. In the Maldives, tides may have significantly important
influence on the formation, development, and sediment movement process around the island.
Table 4: Tidal variations in Maldives with respect to mean sea level

6.2.3.3 Currents
Currents which affect the sea area around the Maldives are caused by one or more of the following
system:





Oceanic currents
Tidal currents
Wind-induced currents
Wave-induced currents

The oceanic currents flowing across the Maldives are notorious for their strength. The exposure of the
Maldives to the vast Indian Ocean ensures that an immense body of water is constantly flowing across
the plateau on which the atolls are built. Currents in the channels near Male have been recorded at 4
knots or more. Inside an atoll, current speeds are more settled. Oceanographic currents are driven by
two monsoonal winds, namely the westerly and north easterly wind. The westerly flowing current
tend to dominate from January to March while the easterly currents dominate from May to November.
The changes in current flow patterns occur in April and December. The current velocities are about
0.5m/s, only in may values may increase to 0.8m/s.
6.2.4 Natural Hazard and Vulnerability
In 2009, through DIRAM Project by UNDP (2006), the natural vulnerability of the islands and atolls
of the country to potential hazards have been modeled to understand the risk factors of the country.
The disaster risk scenario for Maldives can be described as moderate in general. Despite this,
Maldives is among the most severely affected countries hit by the Asian tsunami on December 2004.
The report identified the existing vulnerabilities and identified mitigation measures with costing. This
section would look into the published literature from UNDP.
Natural hazards that may occur at the project location can be broadly classified into geological and
meteorological hazards. Based on the different types of hazards identified in DIRAM, the following
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hazards have been predicted to be particularly relevant to the project site in relation to the project
components:





Wind storms;
Flooding due to heavy rainfall/storms;
Gravity waves (swell waves and udha); and
Tsunami

DIRAM report has stated that major natural hazards in the Maldives are strictly controlled by the
geophysical and climatic settings and show quite different patterns in their distribution.

Hazards, frequencies, and damage potential for the Maldives is summarized in Table 5 (UNDP, 2009)
Table 5: Hazards, frequencies and damage potential for the Maldives

Hazard
frequency

Tsunami
Once in 200 years

Swell waves
Once in 10 years

Rainfall flooding
Once in 1 year

Potential damage

Very high

high

moderate

Strong wind
Several times a
year
low

6.2.5 Island Morphology
Hulhudhoo is a fairly small island having a total surface area of approximately 3.6 ha. The islands in
the northern atolls are typically low lying and flat, at an altitude around 1 m above MSL (Kan et al,
2007). It is often used for harboring by local fishermen in the area. Hulhudhoo is located on the
eastern side of a reef system located on the western side of Baa Atoll, extending in an east west
direction. This reef system is quite large; with an approximate length of 4.5km. Swell wave’s crash on
the western rim of the system, driving sediment transport from west to east. The island of Hulhudhoo
is therefore a leeward sand cay on which vegetation has grown over the years.
The reef system on the island is round shaped which can be commonly seen in the central atolls of
Maldives. The island is located in the central part of the atoll which makes it less vulnerable to
oceanic waves, which explains why the island has two beaches on the Eastern and western side of the
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during the mid of the westerly monsoon. The island occupies more than 65% of the reef system which
shows the sign of a much matured island.
6.2.5.1 Topography and Bathymetry

Topographic survey was done by using a Total station. All data taken by the station was corrected to
MSL and transposed in AutoCAD. Bathymetric data was taken using a handheld Echo sounder and a
GPS. All the data were corrected to a minimum error of 0.300m and processed in AutoCAD.
The following section gives the quantitative results of the survey conducted on Hulhudhoo. Line
charts were generated to show the levels of the island and the lagoon in Fig.3 and figure Fig.4 shows
the transect points location.
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T14
1.000
0.500
0.000
-0.5000.000

5.000

10.000 15.000 20.000 25.000 30.000 35.000 40.000 45.000

Height

-1.000
-1.500
-2.000

Table 6: Line Charts of B. Holhudhoo and its lagoon, processed by AutoCAD and Microsoft Excel.

The island is on average 1.2m above mean sea level. The shoreline on the island is relatively high at
an average 1.6m from mean sea level and it descends towards the island making it more bowl-shaped.
The vegetation is mature inland, and coastal vegetation was observed to be matured all along the
shore line.
The levels of the lagoon basin are very consistent. Near shore, the depths are from 0.6 to 1.8m until
about 85m from the shore. On the reef top the depth is about 1m. There is a significant drop in the reef
slope all around the island which reaches 30m on average around the island.
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Figure 13: Transect point locations, B. Holhudhoo, processed by AutoCAD
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6.2.6 Terrestrial Environment
6.2.6.1 Vegetation

Four vegetation transects were taken to identify the species and frequency of occurrence of plants in
the area. Much consideration was given to:


Move in the straightest possible direction from the point of initiation of transect,



Move through an existing path complying with the previous direction,



Move around obstructions (Large trees or dense vegetation particularly in
Boa’Kashikeyoarea); and



Minimize unnecessary disturbance and damage to trees and plants.

A measuring tape was laid out at every 5m interval, and the general and dominant species recorded
and highlighted according to 4 categories of height or storey are given below:


Ground – 0 – 0.25m in height



First – 0.25 – 2m in height



Second – 2 – 8m in height



Third – > 8m in height

Each transect is 50m long and were all taken within the allocated area for the project. All vegetation
falling within 2.5m on either side of the measuring tape was also included in the transect. Figure 14
display vegetation transects in the proposed area for development. Figure 6 shows the location of the
transects.

Various species of crabs, garden lizards and common garden ants were observed on the study area. A
flying bat was also seen on the island. There were no visible signs of turtle nesting around the
beaches.
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Figure 14: Vegetation transects, B. Hulhudhoo, processed by AutoCAD and Microsoft Excel
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Figure 15: Vegetation transects, B. Holhudhoo, processed by AutoCAD and Microsoft Excel.

The vegetation dispersion in the island gives a clear picture of a much matured island. The main
species on the island is Cocos nucifera (Dhivehi Ru’h). The diversity of plant species and other large
trees in Hulhudhoo was very high compared to other islands of similar size. The vegetation was very
thick in most parts of the island. The coastal area was mainly dominated by Dhihgaa (Hibiscus
tiliaceus) and Hirundhu (Thespesiapopulnea), though there were some parts where a lot of
Magoo,(Scaevolataccada) was present on the western shore of the island. In the mainland Coconut
trees (Cocos nucifera) dominated most of the area, and in some parts Uni (Guettardaspeciosa), Boa
Kashikeyo (Pandanus tectorus / P. zeylanicus), Dhihgaa (Hibiscus tiliaceus) and Hirundhu
(Thespesiapopulnea) were found. Funa (Alexander Laurelwood Tree, Calophylluminophyllum) was
dominant specie on the island. Another rare species in the Maldives, Kashikunburu (Molluca Bean)
CaesalpiniacristaFigure 7 was found abundantly along the coast of the island. Figure
8,9,10,11,12shows vegetation along the coast and inland.
In this report the plants have been referred to by their common Dhivehi names.
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Figure 16: Kashikunburu (Molluca Bean) Caesalpinia crista fund in Hulhudhoo

Figure 17: mature coconut palms found in Hulhudhoo
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Figure 18: Existing clearance for farming

Figure 19: Mature coastal vegetation
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Figure 20: Mature vegetation in Hulhudhoo

6.2.7 Reef Environment
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The reef survey was carried out on the north eastern side of the island, where developments
(construction of the jetty) are to take place.Transects were taken at an average of 1m depth, 5m in
from the reef edge.
For each transect, 10 high resolution pictures were selected to assess the benthic cover of each site.
Photos are taken approximately 1.5 metres from the seabed and each transect (10 photos) covers about
25 metres distance in length. Each picture is analyzed on CPCesoftware(Coral point count with excel
extensions) using 25 points grids to characterise each site with a sample of 250 points per transect.
Quantitative substrate cover data of the morphological characteristics of the reef community was
obtained using the above method and can be repeated as part of a monitoring plan to assess variations.
6.2.7.1 Results and discussion

A total of 3 transects were made along the reef on the northern eastern side of the island (Fig. 13;
Table 1).The area surveyed covers a length of approximately 150m, and reef morphology is relatively
homogenous beyond the furthest transect (T1) from the island within 400m distance from the beach
line. Beyond this area, the reef is more developed and conditions for the required development are
less favorable. The results show an average of 37% live coral cover and 3.63% dead coral. In general,
there is more coral coverage closer to the island than further down the reef, whereas there is more
abiotic substrate (Pavement, rubble and sand) further down the reef, as can be seen clearly in Figure
7.The peak in coral cover in T2 (40.63%), is accounted for by a large patch of Poritesrus, which
spreads on the reef floor with limited vertical growth. The percentage cover of recorded substrate for
each transect is displayed below in Table 2 and in Figure 7. Averages for substrate composition can
be seen in Figure 8. Pie charts for coral and substrate compositions for each transect are attached in
the Appendix for reference.

Figure 21: Satellite image of B. Holhudhoo, with transect locations marked
Table 7: Geocoordinates of transect locations

TRANSECT

Decimal degrees
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Lat N

Long E

T1

5°16'33.10"

73° 1'33.74"

T2

5°23’8.44

72°54’6.92

T3

5°23’7.95

72°54’7.40

Table 8: Main substrate categories and recorded percentages across all transects

TRANSECT NAME

T1

T2

T3

MEAN

CORAL

24.10

40.63

19.28

32.14

OTHERS

0.40

0.00

0.40

0.45

ALGAE

28.92

8.48

12.05

9.82

SAND, PAVEMENT, RUBBLE

43.78

46.43

66.27

55.36

DEAD CORAL

2.81

4.46

2.01

2.23

SEAGRASS

0.00

0.00

0.00

0.00

6.2.7.2 Substrate Composition

Results show that the reef is dominated by submissive and massive forms of coral (Table 8; Fig. 22).
Large areas of Poritesrus were observed, which account for most of the recorded submissive species.
The presence of rubble indicates that the reef may have supported more branching and digitate forms
of coral previously, although Poritesspecieswill also contribute to this.Massive and submissive
growth forms are generally more able to withstand environmental pressures such as fluctuating
temperatures and wave dynamics.

4%

CORAL
37%

OTHERS
ALGAE

41%

SAND, PAVEMENT, RUBBLE
DEAD CORAL
SEAGRASS

16%

2%

Figure 22: Main substrate categories and recorded percentages across all transects in pie chart form
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Table 9: Coral composition across all transects. Values represent percentage cover

TRANSECT NAME

T1

T2

T3

MEAN

Coral Branching

0.00

0.00

0.00

0.00

Coral Digitate

0.40

0.00

0.40

0.14

Coral Foliose

0.00

0.00

0.00

0.22

Coral Massive

4.02

1.34

12.45

11.05

Coral Mushroom

0.00

0.00

0.00

0.08

Coral Submassive

13.25

38.39

2.81

23.15

Coral Tabular

0.00

0.00

0.00

0.04

Coral encrusting

6.43

0.89

3.61

2.35

Coral composition
survey averages

1%
6%

Coral Branching
Coral Digitate

30%

Coral Foliose
Coral Massive
Coral Mushroom
Coral Submassive

63%

Coral Tabular
Coral encrusting

Figure 23: Coral composition averages across all transects
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Figure 24: Large areas of Poritesrus, a submassive form of coral.
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Abiotic substrate
survey averages

6%

Pavement

34%

25%
Rubble

Sand

Silt

35%

Figure 25: The average cover of abiotic substrate across all transects

Fish life is abundant on the reef flat and slope, where juveniles, herbivores and top predators were
seen. Several schooling shoals were also observed. There are large numbers of parrotfishes (Scaridae)
and a high amount of grazing is evident on many corals (Fig. 26). A low number of bleached and
diseased corals were also detected.
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Figure 26: Massive Porites corals show distinctive bite marks by parrotfishes

There are also instances of what appear to be an infestation of the spongeTerpioshishinota, covering
and smothering different types of coral (Fig. 27). Terpios is a cyanobacteria sponge that spreads over
and kills coral. They feed on excess nutrients and organic matter in the water, thus it is important that
the fish cages be at an adequate distance from the affected areas to prevent chances of severe
outbreak. The Terpios was mostly observed at transects closer to the island.
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Figure 27: Live coral being smothered by Terpios sp. sponge, an ash-grey coloured cyanobacteria sponge that covers
and kills coral

The island of B. Holhudhoo is facing moderate erosion on the north western shore line. This
is due to the movement of sand around the island during both monsoons. The sand bank on
the eastern tip is growing towards the reef.
It is important to protect and preserve the natural reef of the island, and works should be
carried out with least amount of damage to the living reef. Taking coral cover and abiotic
substrate cover into account. Movable live coral colonies can be relocated from the direct
area of development. It is also recommended that a monitoring plan be implemented, as
human activity on the island such as agriculture, can unload excess nutrients into the water
column and offset the balance in the ecosystem.

6.2.8 Water Quality

Marine and ground water quality has been sampled and analysed in the laboratory to establish the
baseline for future monitoring during the field work. Seawater samples were obtained from two
loations in the lagoon. Water quality was assessed at the Male Water and Sewerage Company’s Water
Quality Assurance Laboratory using standard methodologies. The comparison of sea and ground
water samples from various islands shows no significant variation with regards to the existing
seawater quality around Hulhudhoo. It is recommended to use the monitoring data during the
project implementation against the baseline information in assessing the environmental impacts.
10 show the summary of the marine water quality analysis.
Table 10: Marine Water Quality results
:

Parameters

Sampling I

Sampling II

Temperature ̊C

13.8

13.7

pH

8.62

9.22

TurbidityNTU

0.163

0.568

Salinity ‰

32.75

32.48

Nitrate mg/L

2.1

1.8

Phosphate mg/L

0.12

0.19

BOD mg/L

1

1

TDS mg/L

0.163

0.568

Table 11: Ground water quality results
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Parameters

Sampling I

Sampling II

Temperature ̊C

13.8

13.7

pH

7.79

8.26

Conductivity

2690

14270

Salinity ‰

1.39

8.37

Nitrate mg/L

1.2

1.3

Nitrate mg/L

7.79

8.26

Alkalinity

109

146

TDS mg/L

18

5

7. STAKEHOLDER CONSULTATION
The key stakeholders of the project are the community of Baa Atoll, Baa Atoll Council, Ministry of
Fisheries and Agriculture, Environmental Protection Agency, Proponent, Contractor and Project
Engineers, Consultants and general public. The stakeholders that participated in the Scoping Meeting
held at EPA had discussed on the various aspects and issues relating to the project. An extensive
consultation was held to gather public opinions during the field visit to Kamadhoo.

7.1 SCOPING MEETING
The scoping meeting was held to set the scope for the project. However, discussions were also held
with the following stakeholders for the purpose of writing this report.





Ministry of Fisheries and Agriculture
Baa Atoll Biosphere Reserve
Environmental Protection Agency
Consultant

After a brief overview of the project given by the EIA Consultant, the discussions were carried out
mainly on the farming crop of choice (banana plantation) and issues and impacts of the proposed
project. The consultant and the proponent explained the need to develop the agriculture sector in Baa
Atoll to cater for the demands of the resorts.
Baa Atoll Council was positive regarding the utcomes of the project, as it would bring in more job
opportunities for the communities. EPA noted the need to identify the impacts as early as possible and
implement sound mitigation measures as Baa Atoll is a Biosphere Reserve where significant rich
biodiversity exists.
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7.2 MEETING WITH BIODIVERSITY UNIT OF EPA
A separate meeting was held with the Assistant Director of Biodiversity and Conservation Unit of
EPA, Ms. AishathFarhath Ali. The important points highlighted in this meeting was that Baa Atoll is a
UNESCO designated Biosphere Reserve and the atoll is zoned into 3 main zones; namely core area,
buffer area and transitional areas. The proposed project site is in transitional area where any
sustainable economic activities can be carried out. Ms. Ali further emphasized on following the Laws
and regulation in carrying out the project in proposed island and to take extra measures to minimize
the impact on environment. She also stated that EPA has no reservation on the island itself since the
area is not among the core areas of the biosphere reserve and if such a project is carried out it would
be preferable to employ extra environment friendly measures to reduce the impact from the additional
pressures of development. She advised to minimize the vegetation removal and as far as possible to
replant the removed vegetation especially unique species.
Furthermore she highlighted the issue of waste dumping into the sea and advised to manage the waste
properly and refrain from disposing it off to the ocean. The meeting was very fruitful and resulted in
very positive outcomes.

8. POTENTIAL IMPACT ASSESSMENT
All developmental projects which are design to bring alterations to the surrounding environment have
potential positive and negative impacts on the social, economical and environmental settings of the
project locality. Impacts from such projects can sometimes be felt immediately on the surrounding
environment while others can be felt continually for a longer period of time. Some major
environmental concerns under this project include issues related to vegetation clearing, which has
direct impact on the terrestrial flora and fauna. The project will have minimal impact on the marine
environment especially coral reef since major alterations will not be brought to the surrounding
marine environment. The impacts are identified and significance of each identified impact is assessed
in this section. Potential impacts in construction and operational phase are assessed separately.

8.1 UNCERTAINTY
Environmental impact prediction itself involves a certain degree of uncertainty, as the predicted
impacts may vary according to weather, ecological conditions and social conditions in the atoll or
island. However, the level of uncertainty, in the proposed project is considered to be low, as the
project scope is small and experience of similar work carried out in many islands and resorts.

8.2 IMPACT ASSESSMENT METHODOLOGY
The impacts from various proposed activities of the project including the construction and operational
phase have been identified through: i) findings from baseline environmental conditions of the island,
ii) experts opinion and consultations within the EIA team and with the proponent, iii) Literature
review through similar developmental projects conducted in Maldives, iv) Consultants professional
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understandings and experiences projects of similar nature and similar setting and (v) Impacts
identification matrix build for the purpose of the project.Impact matrix for the proposed project is
build based on the following criteria and components:
Table 12: Impact assessment criteria

Criteria
Magnitude/Intensity

Description
the sum or degree of
change that will be
experienced as result
from the impact

Duration

Duration/ frequency
over which impact is
felt.

Reversibility:

Refers to the degree of
reversibility of an
impact.

Extent/ Distribution

The spatial extent over
which the impact can
be felt
Implications of the
impact

Significance

Scale& attribute
-3 Major negative change
-2 Moderate negative change
-1 Minor negative change
0 No change
1 Minor positive change
2 Moderate positive change
3 Major positive change
0 Immediate
1 Short term (construction period only)
2 Medium term
3 Long-term
0 Negligible
1 Easily reversible in the short term
2 Reversible with costly implications/ in the long term
3 Practically irreversible
1 Immediate vicinity/ Localized to site
2 Specific to Island and surrounding waters
3 Atoll/Nation
0 Low
1 Medium
2 High

Based on the above scale, an impact matrix below was developed for the proposed developmental
project to determine the overall impacts on environmental and socio economic setting of the proposed
project.
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Table 13: Impact Identification Matrix (x-no impact, + positive impact, - negative impact)

Climate
Conditions

Socio economic
Conditions

Ecological Conditions

Physical Environmental Conditions

Operational
workforce

Packaging

Pesticide use

Fertilizer Usage

Irrigation

Utility setup and
network
installation

Crop cultivation

Operational Phase

Land
based
constructions

Jetty
Construction

Land Clearance

Activity

Onsite workforce

Site preparation
& Mobilization

Construction Phase

Noise Pollution

-

-

x

x

-

-

x

x

x

x

x

x

Air quality

-

x

x

x

-

-

x

x

x

x

x

x

Ground water

x

-

x

x

-

-

-

-

-

-

x

-

Soil Condition

x

x

-

x

-

x

-

-

-

-

x

x

Marine Water

x

x

x

-

x

-

x

x

x

x

x

-

Landscape

-

-

-

x

-

-

-

-

-

x

x

-

Coastal Processes
Terrestrial Flora
Fauna

x

x

x

-

x

x

x

x

x

x

x

x

-

-

-

x

-

-

-

x

x

-

x

-

Marine Flora & Fauna
Protected/Unique
Species
Protected/Sensitive
Habitats

x

x

x

-

x

-

x

x

x

x

x

-

-

-

-

x

x

x

x

x

x

-

x

-

x

-

-

x

x

x

x

x

x

x

x

-

Social Well-being

x

+

x

x

x

x

x

x

+

x

x

+

Economy

x

x

x

x

x

x

x

x

+

x

+

+
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CONSTRUCTION PHASE IMPACTS

Environment Aspect

Magnitu
de
Site
Preparation, Certain level of impacts will be experienced during -2
mobilization
& mobilization stage where all the equipments and
temporary storage
materials will be transferred to the proposed project
location.
Sewage & Waste Water Sewage and Waste water generated by the -1
discharge
workforce during the construction phase would be
discharged which would have an impact on the
surrounding environment. If it is disposed off
improperly to the ground it would have negative
effect on the quality of ground water.
Freshwater
Ground water will be used for potable uses of the -1
workforce during construction stage and rain water
would be used as drinking water at this stage. The
extraction of ground water will have some impact
though the extraction is kept to only potable uses
impacts would be comparatively less.
Energy Generation
Energy generation will result in emission of gasses -1
tto the atmosphere through burning of fuels.

Duration

Waste Management

Terrestrial
Fauna

Flora

Potential Environmental Impact

Most of the waste generated during construction -2
phase would be green waste, which is generated by
land clearance activities. Construction waste and
hazardous waste such as empty paint cans,
chemicals and batteries would have significant
adverse effect on the environment if not properly
disposed. Waste generated by workforce would
include organic food waste, plastics and paper
wrappers. If the waste generated is disposed to the
marine environment marine flora and fauna would
be impacted significantly.
& The land clearance for construction of buildings, -2
utilities and farm land would have an impact on the
flora and fauna of the proposed project site.

1

Reversibil Extent
ity
1
2

Significanc
e
0 ( Low)

1

1

2

0 (Low)

1

1

2

0 (Low)

1

1

2

0 (Low)

1

1

2

2 (High)

2

2

2

2( High)
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OPERATIONAL PHASE IMPACTS

Environment Aspect

Potential Environmental Impact

Magnitu
de
Jetty Construction
Jetty construction would result Impact on the -1
lagoon
bottom
and
sedimentation.
The
hydrodynamics and sand movement will be
impacted due to this.
Outfall Construction
The Outfall pipe and RO pipe construction would -1
have minor but reversible impact on the lagoon
bottom.
Noise & Air Pollution
The project is set in an uninhabited island where the 0
noise will be localized to the island itself. The
limited exhaust gasses released from the vehicles
would have minor effect for a short period of time.
Hence the impact is quiet insignificant.
Waste Management
Waste generated during operational phase would be -2
organic waste such as green waste and food waste
and inorganic waste such as plastic, paper
packaging, plastic/glass bottles and cans, fertilizer
and pesticide packaging and hazardous waste such
as oil and chemicals. In addition to that, a
significant amount of paddy straw will be generated
by mushroom cultivation. The amount and type of
waste generated would have a significant impact on
the environment if not properly managed and
disposed. If oil and pesticides leach in to the water
table the impact would result is ground water
pollution, and if the waste is disposed off to the
marine environment, this would result in major
impact to the coral reef and marine flora and fauna.
Waste Water & Sewage Waste water generated by the workforce and -1
Discharge
operation stage would have greater impact on
ground water and soil if it is spilled or discharged
directly to ground.

Duration
1

Reversibil Extent
ity
1
2

Significanc
e
1( Medium)

1

1

2

1( Medium)

1

0

1

0( Low)

2

2

2

2 (High)

1

1

2

0 (Low)
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Environment Aspect
Ground water quality

Soil Condition

Rainwater storage

Power generation

Marine Water quality

Employment
Opportunity
Food Market

Local Economy

Potential Environmental Impact

Magnitu
de
The irrigation and use of fertilizers and pesticides -2
would have impact on ground water quality. The
leaching of the pesticides and fertilizers will
contaminate the ground water lens.
The use of excessive fertilizers will deteriorate the -2
soil condition and its nutrient content hence the
impact on soil condition would be high.
If rain water storage is not properly maintained, -1
there is a high chance of mosquito breeding and
health problems due to water born diseases.
The power plant established in the project location 0
would have indirect impact on the environment
through burning of fuel.
The project would not have significant adverse 0
effect on the marine environment around the island,
since the project is setup within the island itself. But
discharge of waste water will have minor impact
due to the dilution factors.
Employment opportunity is one of the positive 3
impacts from the proposed project.
The cultivation of banana and mushroom would be 3
a positive impact on the food market, where by
providing local produce at lower price.
The proposed project will have positive impact on 3
the local economy. The agricultural produce will be
supplied to the resorts and locals in turn improving
the local economy.

Duration
1

Reversibil Extent
ity
1
2

Significanc
e
2(high)

1

1

2

2(high)

1

1

2

0 (Low)

1

0

1

0 (Low)

1

0

1

0 (Low)

3

0

3

2(high)

3

0

3

1 (medium)

3

0

3

1 (medium)

Table 14: Potential Impact Evaluation
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8.3 MAIN IMPACTS AND MITIGATION MEASURES
The impacts from any developmental project could be minimized through mitigation measures that
are effective and if conducted in timely manner. The proposed project will follow the mitigation plan
described below to compensate for the changes/alterations that will be brought during the course of
the project. The cost of the mitigation work is included in the project.

8.3.1 Construction Phase Impacts and Mitigation
8.3.1.2 Impacts from Mobilization and Workforce
Vegetation clearance is an essential part during this stage of the project. A small workforce of about
10 -15 workers will be in the island at a given time. Proper measures need to be taken to ensure that
the workers do not disturb the unnecessary terrestrial flora and fauna of the island during the duration
of the work. Domestic waste and sewage has the potential of degrading the marine and terrestrial
habitats, especially the ground water and coral reefs if not properly disposed. Hazardous waste
including empty paint cans, oil and chemicals would have rather detrimental effect if leached into the
aquifer, due to inappropriate handling and disposal. Noise & Air pollution would not be a factor due
to location and the degree of the construction work carried under the proposed project.
The jetty construction would have minor impact on the marine habitat and lagoon bottoms, since the
construction does not involve major coastal modifications.
Mitigation Measures:
 Construction area needs to be clearly demarcated and communicated to contractors and
workforce.
 Loading and unloading must be carried out in a designated area and must be transported with
care.
 The roads must be clearly defined and communicated to the contractor and construction
workers.
 Potable desalination plant should be installed for potable use of workers.
 Sign boards should be in place for proper environmental conduct with in the island.
 Compliance of workers to the environmental guidelines of the project should be
checkedregularly and workers must be supervised for their conduct.
 Special attention should be given to avoid any unnecessary vegetation removal, to proper
waste management and to prevent marine and ground water pollution.
7.3.1.2 Vegetation Clearance
Significant area of vegetation must be removed in order to accommodate the components of the
project, namely Office buildings, staff accommodation, mosque, utilities, rainwater storage tanks,
farm plots,mushroom laboratory, mushroom culture house, mushroom packing facility,storage facility
for agricultural produce, stock and spare parts storage and roads and pathways. Removal of vegetation
would have a significant impact on the flora and fauna of the island, including the native bird species.
The removal of vegetation would also have a significant impact on soil condition due to the exposure
and nutrient loss and aesthetic value of the island due to empty spaces.
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Mitigation measures for loss of species:
 Vegetation clearing should be conducted in phases and will be cleared if necessary.
 Native plants that can be replanted will be planted elsewhere in the island and rest of the
green waste will be converted to compost which will be used during operational phase.
 In order to prevent introduction of alien species exotic plants species will not be planted in the
island and use of cow dung manure or inorganic fertilizers for landscaping purposes.
 Targeted educational program should be conducted to the workers to refrain from damaging
vegetation needlessly, catching/mistreating protected species such as turtles, birds, and proper
management of waste and sewage.
 Strict guidelines must be implemented to prohibit catching/mistreating protected marine and
terrestrial species among workers to refrain from damaging vegetation.
 Most of the large and mature trees removed will be made available for replantingelsewhere in
the island.
 All clearing works will be carried out during day time to minimizedisturbancescaused to
nocturnal fauna such as birds and fruit bats.

8.3.1.3 Coastal alteration Works
Jetty: The proposed project will have installation of the solid coastal structure such as a jetty that has
the potential to adversely modify the coastal environment. However, it would be only one jetty
standing on pillars or stilts, whichwill have negligible impact on the coastal processes of the island
and dynamic sediment transport regimes.
Mitigation measures for loss of species:
 The works of jetty will be conducted in calmer conditions at low tide.
 The construction work must be completed within a short frame of time.

8.3.1.4 Noise, Vibrations and Air Pollution
During the mobilization of equipment’s and operation of heavy machinery for vegetation removal and
construction it is anticipated that significant noise will be generated for a shorter period of time. In
addition, dust and emissions from vehicle and machinery exhausts will reduce the air quality, during
the construction phase of the project.It is unlikely to cause long term effects such as human health
risks, due locality of the project and shorter duration of the construction work. Although monitoring
of impacts on significant species and its behavior should be taken into account in this case.
Mitigation measures:
• Construction works will be carried out during day time to reduce disturbances to the nesting and
nocturnal species such as birds, turtles and bats.
• All vehicles and machinery will be tuned and well maintained to reduce air pollution
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.3.1. 5 Solid waste and waste water management
Significant amount of solid waste and waste water will be generated during the construction phase.
The main types of solid waste are construction waste, hazardous waste such as oils, chemicals, paint
residues and chemicals and domestic organic and inorganic waste generated by workers. If the waste
generated is not properly managed and disposed it will have a significant impact on the soil, ground
water and surrounding marine habitats. The general construction waste will be segregated from the
hazardous waste and both will be transported to Thilafushi and theorganic waste generated by the
workers will be converted into compost and remaining domestic inorganic solid waste will be
managed in the island.
The waste water and sewage will have a severe impact on the ground water if it is disposed of to the
surface, which will result in ground water pollution.
Mitigation Measures:
 A separate area will be allocated and demarcated in the island for the waste collections where
waste will be segregated; later this area will be converted into the waste management site
during the operational phase with proper facilities.
 General construction waste will be segregated from hazardous waste created during
construction and hazardous waste will be labeled and sign will be attached.
 Domestic waste will be segregated on site and organic waste will be utilized for the process of
composting. The inorganic waste will be managed with general construction waste. The roads
must be clearly defined and communicated to the contractor and construction workers.
 Temporary septic tank will be constructed and waste water and sewage will be properly
disposed off to the sea.

8.3.2 Operational Phase Impacts and Mitigation
8.3.2.1 Impacts from Irrigation
Plantation land is altered enough through drainage, watering systems to ensure the growth of the crop.
Naturally banana plantation requires large amount of water, irrigation system will be build in-order to
facilitate the process. The required amount of water will be collected from ground as well as the
desalinated water. Due to the humid condition, large amount of water is essential for plantation. This
will reduce the ground water quality, resulting salinization and contamination of ground water.The top
soil is altered to make shallow canal systems and drainage ditches which greatly impacts soil quality
as well.Because the banana plant requires high humidity and temperatures, and diverse nutrients, the
soil is quickly depleted of minerals such as calcium, iron, magnesium, nitrogen, phosphorus,
potassium, and zinc.
Mitigation measures:
 Maintaining the quality of soil through organic farming practices.
 Introduction of infiltration pits which would facilitate the runoff to infilterate to the ground
hence enriching the ground water.
 Avoid over extraction of ground water and minimize the wasting to water.
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Train the operational work force to conserve water and effective usage of water in farming
practices.

8.3.2.2 Impacts from Crop Cultivation, Fertilizer & Pesticide Use
Banana cash-crop plantations require intensive land, labour, and chemical inputs to grow. Bananas are
indigenous to tropical regions, and require large amounts of rich tropical soil. Use of excessive
inorganic fertilizers to enrich the soil for a long period of time would result in the loss of soil fertility
hence impacting greatly on soil condition of the island. Improper use of various herbicides, fungicides
for pest control in agriculturalland would have would result in health issues, impact the terrestrial
flora and fauna and results in depletion of the ground water quality. The inexperienced workers may
not be aware of how to handle such chemicals and quantity to use in farming practices which would
result in health issues among the workers and consumers as well.
The effects of pesticides can be devastating to those that work with them. Often workers on banana
plantations are given insufficient training for the use of pesticides.
This insufficient training most likely leads to the large number of workers who fail to wear the
protective equipment provided because of the warm weather.

Mitigation measures:
 The operational workforce will be properly trained and equipped to carry out the task of
agricultural activities in the island.
 Training programs will be conducted to the recruited staffs and their work and skills will be
supervised.
 Manuals for usage of fertilizers and pesticides will be made available and protocols will be
followed through.
 Organic fertilizers (compost) will be produced in the island, which would in turn be used in
place of inorganic fertilizers.
 To enrich the soil native legume plants will be planted in alternating rows in between banana
plantation, to ensure the soil fertility is maintained.

8.3.2.3 Waste & Waste Water
At this stage a large amount of organic solid waste will be produced, and a significant amount of
domestic organic and inorganic waste will be produced. The cultivation, processing and packaging
will also produce considerable amount of waste, including hazardous waste such as pesticides and
fertilizer packaging/cans and chemicals from the mushroom laboratory and oil from power generation.
Inappropriate handling of waste and disposal of waste would result in significant adverse impact on
the terrestrial flora and fauna, ground water, soil condition and marine environment if discharged into
the sea. The mishandling of waste and insufficiently trained workers working in the disposal could be
the main concerning factor in any such projects. If the waste generated is not properly managed and
disposed it will have a significant impact on the soil, ground water and surrounding marine habitats.
The general operational waste will be segregated on site from the hazardous waste and both will be
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transported to Thilafushi and theorganic waste generated will be converted into compost and
remaining domestic inorganic solid waste will be managed in the island.
In addition, a very significant amount of utilized mushroom substrate (paddy straw) will be generated
from mushroom grow-out houses. Since the imported paddy straw variety is not found in native
environment, the waste generated needs to be carefully disposed off.
The waste water and sewage will have a severe impact on the ground water if it is disposed of to the
surface, which will result in ground water pollution.
Mitigation Measures:
 A separate area will be allocated and demarcated in the island for the waste collections where
waste will be segregated; later this area will be converted into the waste management site
during the operational phase with proper facilities.
 General operational waste will be segregated on site from the hazardous waste and hazardous
waste will be labeled and sign will be attached, later this will be transported to Thilafushi.
 Domestic waste will be segregated on site and organic waste will be utilized for the process of
composting.
 Utilities such as sewage septic tank will be constructed and waste water and sewage will be
properly disposed of to the sea.

8.3.4 Limitations in Impact prediction
The methods used to predict and evaluate the environmental impacts involve a distinctuncertainty.In
order to identify the impacts assumptions have been made which might not be accurate. Given the
circumstances, the impact predicted may vary from island to island, due to natural variability and
social, environmental and economic status. Limited data availability of projects of such nature is one
of the key factors that affect the accuracy of these methods. Also, the EIA report has taken into
consideration expert judgment in identifying the main environmentalimpacts that may be associated
with the proposed agricultural development. In conclusion the report provides a general overview and
potential impacts that can affect the environment.
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9. ALTERNATIVES
9.1 “No Project” Alternative
In considering the“No project” scenario the result would be no implementation of the project, hence
the environmental impacts that were predicted by the project would not take place. This would result
in social and economic impacts such as increased cost of imported fruits and vegetables for resorts
and locals, no additional employment opportunities and reduced chances of locals being exposed to
agricultural industry.
The proposed project has socio-economic benefit to the local community and well as the private
sector and provides extensive opportunities for the community. If such a project is not implemented
the resulting consequences are related to social &economic well-being. In order to harmonize the
socio-economic and environment “no- project” option is not preferred in this case. The negative
environmental impacts can be minimized and managed through proper implementation of mitigation
measures presented in the report.

9.2 Alternatives for Banana Plantation
The main agricultural crop planned to be cultivated under the project is banana. The type of crop was
identified and selected based on market demand, type of island, climatic condition and frequency and
success of harvest and the yield. The project is based on monoculture, but to increase the soil fertility
crop rotation can be an alternative method that could be employed in this project.

9.3 Alternative Irrigation Techniques
Precision farming would help to obtain uniform banana bunches with even ripening and save as much
as 50 per cent water compared with the conventional system where water was allowed to flow in
furrows in the fields. The furrow/flood method of irrigation would increase the cost of water
production hence increasing the cost of desalination. The irrigation alternatives are discussed below;
Method
Furrow
Irrigation

Drip/trickl
e
Irrigation

Description
Furrows are small, parallel channels, made to
carry water in order to irrigate the crop. The
crop is usually grown on the ridges between
the furrows.
Drip irrigation/ trickle irrigation involves
dripping water onto the soil at very low rates
(2-20 litres/hour) from a system of small
diameter plastic pipes fitted with outlets
called emitters/drippers. Water is applied
close to plants so that only part of the soil in
which the roots grow is wetted, unlike surface
and sprinkler irrigation, which involves
wetting the whole soil profile.

Positive
-Minimal
Installation Cost

Negative
-Large quantity of
water is required
and much of the
water is wasted.
-Optimal use of Installation
and
water
&
less operation cost high.
wastage.
-favorable in any
land types.

Table 15: Alternatives for irrigation

Drip Irrigation System: A typical drip irrigation system is shown in figure 28and consists of the
following components:
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-

Pump unit:takes water from the source and provides the right pressure for delivery into the
pipe system.
Control head: consists of valves to control the discharge and pressure in the entire system. It
may also have filters to clear the water. Some control head units contain a fertilizer or nutrient
tank. These slowly add a measured dose of fertilizer into the water during irrigation. This is
one of the major advantages of drip irrigation over other methods.
- Main and sub main lines: supply water from the control head into the fields. They are
usually made from PVC or polyethylene hose and should be buried below ground because
they easily degrade when exposed to direct solar radiation. Lateral pipes are usually 13-32
mm
diameter.
- Emitters or drippers: are devices used to control the discharge of water from the lateral to
the plants. They are usually spaced more than 1 meter apart with one or more emitters used
for a single plant.

Figure 28: Typical Drip Irrigation Method
The positive impacts from drip irrigation method out ways the positive impacts from furrow
irrigation, hence drip irrigation method is preferred for irrigation for the proposed project.
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10. ENVIRONMENTAL MONITORING
The Environmental Monitoring plan is vital to ensure the mitigation and minimization of potential
impacts and unforeseen impacts from the proposed project activities. Main purpose of monitoring is to
ensure the proposed activities of the project are carried out with caution and appropriate measures are
taken for the maintenance of environmental integrity of the proposed site and areas in proximity to the
site. While the negative environmental impacts may be severe than the predicted impacts, the regular
monitoring will ensure the effective mitigation measures for any unforeseen circumstances.

10.1 OBJECTIVES OF MONITORING PLAN
-

To ensure the mitigation measures are carried out effectively and accurately for the
potential impacts assessed in the EIA report.
To recognize any unexpected impacts and to effectively mitigate the impact during
implementation phase of the project.
To have a check and balance system, where environmental costs are reduced.

10.2 PARAMETERS FOR MONITORING
The monitoring plan consists of physical, chemical and biological parameters which are
relevant for monitoring the predicted impacts of the proposed project. The parameters,
methodology of measurement, frequency and estimated cost are evaluated below;
Table 16: Parameter and schedule for Environmental Monitoring

Environment
al Aspect

Indicator

Groundwater

Groundwater
quality

Marine
Ecosystem

Terrestrial
Ecosystem
Coastal
Changes

Parameters

pH,
salinity,
temperature,
ammonia, nitrates,
DO, Hydro carbon
Marine water pH,
salinity,
quality
temperature,
ammonia, nitrates,
DO, turbidity
Species
live coral
abundance
cover, and fish
species
abundance and
composition
Vegetation
Canopy
cover
cover
survey, vegetation
survey,
Beach Profile

Methodology

Frequency

Sampled
analyzed
laboratory

and Every
in months

Sampled
analyzed
laboratory

and Annually
in

Cost/year
6 MVR10,00
0

MVR
4,500

Line transect
Annually
MVR
survey;
3,500
Fish census
Manta tow
survey
Qualitative
& Every
2 MVR
quantitative survey years
3,500
using level,
staff, compass
& GPS tracks

Just
after MVR
construction 1,000
phase and
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Environment
al Aspect

Water
Consumption

Indicator

Amount
Desalinated
Water

Parameters

Methodology

Frequency

along the
beach

Annually

Volume of water Production
data Annually
produced
from desalination
plant

Waste
Generated

Amount of Weight of waste Collection
data Annually
waste
produced
from
waste
produced
management/collect
ion site
Pesticides and Amount of Weight/volume of Data from crop Annually
Fertilizer Use
inorganic
fertilizer
Cultivation site
fertilizer and &pesticides
pesticide
used.

Cost/year

Included in
the
operational
budget
Included in
the
operational
budget
Included in
the
operational
budget

Amount of
organic
fertilizers
used

10.3 MONITORING REPORT
A thorough environmental monitoring report will be submitted to the Environmental Protection
Agency annually based on the monitoring data which is collected at construction phase and
operational phase. The preliminary monitoring report during the construction phase will be compiled
and submitted every 4 months after commencement of the project activities and annual monitoring
reports will be submitted during operational phase of the project. The report will follow the format
given below:
- Summary
- Introduction
- Monitoring Parameters & Methodology
- Data Analysis
- Result and Discussion
- Uncertainties & Limitations
- Recommendation
- Conclusion

10.4 Proponent’s Commitment to Monitoring
The proponent is fully aware and is willing to commit to conduct the monitoring protocol as
prescribed in this chapter. The commitment letter is included in the annex of the EIA report.
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11. SOCIO-ECONOMIC CONDITION
Baa Atoll is comprised of 75 natural islands, 12 of these are inhabited and 55 are uninhabited and 6
islands are resorts. Baa Atoll is also known as a UNESCO Biosphere Reserve and the administrative
capital is located in Eydhafushi Island. Baa Atoll forms the southern limit of northern Maldives.
Daravandhoo Domestic Airport is located in Dharavandhoo Island.

11.1 POPULATION
According to the preliminary census (2014) results, the atoll has a resident population of 12,313
people. The 12 administrative islands of the atoll have a population of 7860 people of which 4,641
are males and 4,689 are females. The population growth rate for the atoll is 0.50.The most populous
island of Eydhafushi hosts 25 % resident population.

11.2 EMPLOYMENT
In Baa Atoll, six islands have been developed as tourist resorts and some are under construction.
Whilst tourism is going to become the main economic driver, agriculture and tuna and reef fishing
remains the main economic activity in the Atoll. People of Goidhoo is renowned for their agricultural
farming. In most islands not much job opportunities are available on the island itself. School, Health
Centre, Magistrate Court, Island Council Secretariat are the only State institutions offering a few jobs
in islands. Shops and small cafes mostly employ foreign workers. Building and carpentry works
within the islands are also mostly undertaken by foreign workers.

11.3 TRANSPORT
Small boat harbours are found in almost all inhabited islands. Domestic airport at Dharavandhoo
located within very close proximity to Hulhudhooas been in operation for almost 2 years. Since
opening of the airport most tourists arrive in the atoll via this airport. Transport services are relatively
well developed in the atoll. Ferry launches operate to most islands on a regular basis.

11.4 HEALTH
Basic health services are available in most islands. Other than Eydhafushi, where the Regional
Hospital provides 24 hrs services, the remaining islands have Heath Centres where at least one
resident doctor and 1-3 nurse work provide basic health services to the people. Although not all
islands have laboratory services some Health Centres provide limited diagnostic service. Pharmacies
are also established in all inhabited islands. For those treatments that are not available on islands those
in need either travel to the Atoll Hospital or Male’. In addition to modern medicine, traditional
medicine is also practiced in the Atoll.

11.5 EDUCATION
All inhabited islands have functioning schools providing education up to GCSE O’ Level. The Higher
Secondary Education School is located in Eydhafushi teaches up to GCSE A’ Level exam.

11.6 ELECTRICITY
24 hour electricity and telecommunication services are available on islands.

12. CONCLUSION
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The proposed project has significant potential positive and negative impacts on the
environment and the socio-economic components. The main potential adverse impacts caused
during the construction phase of the proposed project are loss of habitat from vegetation
clearance, accumulation of solid waste and alteration to the soil conditions.The impact on
marine environment is comparatively insignificant, due to the nature of the project. There are
no major coastal modifications, other than construction of a simple jetty for loading and
unloading. The impact is not adverse due to the type of jetty, method of construction and
duration of construction. The sewage out fall will be beyond reef edge and will be diluted
into the sea; hence the impact to the coral reef due to nutrient enrichment is not a likely
scenario in this case.
Vegetation clearance is the most significant impact, which would result in loss of terrestrial
flora and fauna. This is compensated with proper mitigation measures such as, demarcating
areas for clearance, training the workers, applying strict supervision and guidelines on
unnecessary vegetation removal.
Significant amount of waste will be generated during construction phase and most of it would
be green waste, general construction waste, considerably few quantities of hazardous waste,
and domestic organic and inorganic waste. The construction waste will be transported to
nearest waste management center, preferably with in the atoll, if not to Thilafushi. Organic
waste such as green waste and kitchen waste will be used to make compost which will be
later used in the farms as fertilizers. The fertilizers will improve the condition of the soil
hence serves the purpose if enriching the soil which has been altered during construction
phase.
The operational phase proposed project has potential negative as well as positive impacts.
Positive impacts of the project arise as the socio economic impacts project, such income
generation, new employment opportunities, availability of local produce at a reduced rate and
overall improvement of local economy.
The assessment showed that the potential negative impactsduring operational phase to have
relatively significant impact on the environment of the island. The impacts from irrigation,
use of inorganic fertilizers and pesticides and waste generated are the main impacts which
need to be dealt. The use of better irrigation method such as drip irrigation will optimize the
use of water and prevent wastage of water hence reducing the cost. The use of inorganic
fertilizers can be significantly reduced by using the organic compost. Use of sustainable
agricultural practices such as crop rotation and using biological controls for pest management
would minimize adverse impacts.
The proposed developmental project follows the existing laws and regulations of the
Maldives and relevant permits and approvals have been obtained for the project. And key
relevant stakeholders have been consulted and their concerns and suggestions have been
included as part of the project.
The proposed monitoring plan is design to monitor the overall environmental condition of the
island during construction and operational phase of the project. The monitoring plan will
ensure the implementation of mitigation measures for the impacts identified by the EIA.
In conclusion the project has social and economic positive outcomes which will be achieved
through sustainable agricultural practices, without compromising the environmental integrity
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of the island and focusing on minimizing the impact on the environmental resources of the
island.

80 | P a g e

EIA for the Development of an Agricultural Island in Baa. Hulhudhoo

13. REFERENCES
Das, R., Granat,L., Leck,C., Praveen, P.S., Rodhe,H. (2011) Chemical Composition of Rainwater at
Maldives Climate Observatory at Hanimaadhoo (MCOH). Atmos.Chem.Phys., 11, 3743-3755
Kench, P. S (2012). The Geomorphology of Baa (South Maalhosmadulu) Atoll and Its Reef Islands
Kench, P. S., McLean, R.F. (1996). Hydraulic characteristics of bioclastic deposits: new
possibilitiesfor environmental interpretation using settling velocity fractions. Sedimentology 43, 561 –
570.
Kench, P. S; and Brander, W.R. (2006). Response of reef island shorelines to seasonal
climateoscillations: South Maalhosmadulu atoll, Maldives. Journal of Geophysical Research, vol. 111.
Ramanathan et al. (2007). Atmospheric Brown Clouds: Regional Assessment Report. United Nations
Environment Program: Nairobi Kenya
Richards, P.W (1996). The tropical rain forest, Syndicate of the University of Cambridge: Cambridge
Waisel, Y. (1972). Biology of halophytes, Academic press: New York
Walter, H (1971). Ecology of tropical and sub-tropical vegetation (English translation by Oliver and
Boyd). T and A constable Ltd: Edinburgh
UNDP (2006), Developing a Disaster Risk Profile for Maldives, UNDP Maldives
Young, I.R. (1991). Seasonal variability of the global ocean wind and wave climate.
InternationalJournal of Climatology, 19, 931 – 950
Shaiq (2013), EIA for the proposed agricultural development at Dh. Lhohi, Maldives
Shiham and Riyaz (2013), EIA for the agricultural development in B.Dhaandhoo, Maldives

81 | P a g e

EIA for the Development of an Agricultural Island in Baa. Hulhudhoo

82 | P a g e

EIA for the Development of an Agricultural Island in Baa. Hulhudhoo

83 | P a g e

EIA for the Development of an Agricultural Island in Baa. Hulhudhoo

Annex 3: Approved Concept Plan by MoFA
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Annex 4
List of Stakeholders Consulted
Name
AishathFarhath Ali
AbdullaFairooz
Ibrahim Naeem
MunaMohamed
Rasheed

Office
EPA
MoFA
Baa Biosphere Reserve
Office
G.Gaskara

Designation
Assistant Director
Legal Officer
Director General

Contact Number
3335949
3322625
6608300

Project Proponent
3322113
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Annex 5: Terms of Reference
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Annex 6: Island Award Letter from MoFA
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Annex 7: Monitoring and Mitigation Commitment Letter
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Annex 8: Concept Drawings
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