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Executive Summary
This report discusses the findings of an environmental impact assessment undertaken for
the purpose of approval for commercial sand mining at Fushidhiggarufalhu in South Malé
Atoll. The project is proposed by Endheri and Sons, who are currently involved in manual
sand mining activities in Kaafu Atoll. The EIA is required because the Proponent wishes
to use pumps for sand mining to increase their productivity and subsequent sales.
The project involves the mining of sand by using sand pump at Fushidhiggarufalhu in
South Malé Atoll. This lagoon has been approved for sand mining by the government.
However, according to the Ministry of Fisheries and Agriculture, sand mining using sand
pumps or other machinery and mining of large volumes of sand for commercial purposes
would require EIA for approval. The Proponent wishes to use a 4 or 6-inch sand pump for
mining sand from Fushidhiggaru lagoon. The project does not cover the fill location but
pumping into containers and transporting the containers in dhoni or other vessel.
Appropriate locations have been identified at the edges of the deep lagoon areas. It is
estimated that if these areas are dredged to the same depth as the adjoining deep lagoon,
over 600,000m3/ of sand may be taken from these areas. This would be equal to about 3
years of continuous sand mining using a 6-inch sand pump.
Environmental impacts identified for the project are slightly positive overall due to the
socio-economic benefits from the project. The main positive impacts are revenue and
employment opportunities. The use of pumps will also reduce the safety concerns
associated with manual mining, which has added benefits. The use of pumps makes the
mining process less manual, therefore, safer for the workforce while increasing the
productivity. This does not necessarily mean reduced workforce as additional job
opportunities would be created. However, the socio-economic benefits of the project are
not so strong due to the scale of the project. There is the concern that other sand miners
will follow suit in which case it would be necessary to identify different locations for
different miners and geographic areas that can be mined and to make other arrangements
such as security posts. There is the potential for growth in the sand mining industry
especially with the growing construction industry and several resorts in Malé Atoll where
regular beach nourishment is a necessity but where there are no lagoon areas from which
sand can be pumped. However, there are very few places in Malé Atoll from where sand
Proponent: Endheri and Sons Pvt. Ltd.
Consultant: Sandcays
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can be mined as most of the lagoons have been leased for resort development. In fact,
Fushidhiggarufalhu was previously leased for resort development and would possibly be
leased again in the near future.
There are no positive environmental impacts related to the project although it may be
argued that sand mining would be an important activity that will reduce the dependence
on imported construction material, which has large environmental impacts related to
transport. The negative environmental impacts related to mining of sand using sand
pumps include increased sedimentation during filling. The sediment as it flows from the
vessel and into the marine environment would have some degree of unwanted particles
including traces of oil and rust particles that would be on the vessel. Therefore, it would
be important to keep the top of the vessel, where the containers are filled, clean and tidy
at all times. The proposed borrow areas are several hundred metres from the reef areas,
therefore, the impacts of sedimentation are not expected to degrade the closest reef areas.
Yet, sediment control measures shall be in place in and outside the vessel.
Since the project has minor negative impacts, an assessment of alternatives was not
considered necessary. However, since the approved Terms of Reference requires
alternative borrow areas and methods to be identified, three alternative borrow areas in
Malé Atoll (near Malé) and alternative work methods of excavation including using of
excavator has been identified. The only possible alternative borrow locations in Malé
Atoll are Gulhee Falhu, Thilafalhu and the southwest end of Velassarufalhu. These
locations would have greater conflicts of interest than the Fushidhiggarufalhu at present.
However, Fushidhiggarufalhu will have conflicts in case it is leased for resort
development, which could be the case soon. The alternative of using excavator for mining
sand would not be acceptable due to the large degree of sedimentation that it would cause
followed by aesthetic impacts. It would also not be feasible due to depth limitations.
However, grab hoppers with large grab buckets may be considered a more feasible option
for sand mining using machinery.
In conclusion, it appears justified from a technical, administrative and environmental
point of view, to carry out the proposed project. While a strict monitoring programme is
not necessary, it is proposed to monitor and report to EPA the depths of the dredged areas
and marine transect from a fixed location in the closest marine areas every six months.
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ސާދާ ޚުލާސާ
މި ރިޕޯޓަކީ ކ .ފުށިދިއްގަރުފަޅުގައި ޕަމްޕު ބޭނުންކޮށްގެން ވެލި ނެގުމުގެ މަސައްކަތް ކުރުމުގެ
ސަބަބުން ތިމާވެށްޓަށް އަސަރު ފޯރާނެ މިންވަރު ބަޔާންކުރުމުގެ ގޮތުން ތައްޔާރުކުރެވިފައިވާ ރިޕޯޓެކެވެ .މި މަޝްރޫޢުގެ
އެދިޔާރަކީ އެންދެރި އެންޑް ސަންސް ޕްރައިވެޓް ލިމިޓެޑެވެ.
މި މަޝްރޫޢުގައި އެކުލެވިގެންވަނީ އެދިޔާރު މިހާރުވެސް ވެލިނަގަމުން ގެންދާ އަދި މިނިސްޓްރީ އޮފް
ފިޝަރީޒް އެންޑް އެގްރިކަލްޗަރުން ވެލި ނެގުމަށް ހުއްދަދީފައިވާ ފުށިދިއްގަރުފަޅުން  4ނުވަތަ  6އިންޗީގެ ޕަމްޕު
އ ހުންނަ ބަސްތާތަކަށް ވެލި ޕަމްޕުކޮށްގެން އެވެލި މިހާރުވެސް ވިއްކާ
ބޭނުންކޮށްގެން ދޯނި ނުވަތަ ބާޖު މަތީ ބަހައްޓާފަ ި
ފަދައިން ވިއްކުމެވެ .މިކަން ކުރުމަށް ޕަމްޕު ބޭނުންކުރާތީ ،މިކަން ކުރާނީ މިހާރު ބޭނުންކުރާ ވެލި ބަސްތާގެ ބަދަލުގައި
ބޮޑެތި ބަސްތާ ނުވަތަ އެފަދަ ބޮޑު އެއްޗަކަށް ޕަމްޕުކުރުމަށްފަހު އެވެލި ކުދި ބަސްތާ އަށް އަޅައިގެންނެވެ .މި ގޮތަށް
ޕަމްޕުކޮށްގެން ވެލި ނަގާނީ ވިލުދޮޅިން ފެށިގެން  50ނުވަތަ  60މ އެތެރެއަށް ވެލުގެ ފުންމިނާ އެއްވަރަށް ވެލި
ޕަމްޕުކޮށްގެންނެވެ .މި ގޮތުން ޖުމްލަ  6ލައްކަ ކޮޑިމީޓަރުގެ ވެލި

ނެގޭނެއެވެ .އެއީ 6 ،އިންޗީގެ ޕަމްޕަކުން ކޮންމެ

ދުވަހަކު ވެލި ޕަމްޕުކުރާނަމަ  3އަހަރު ދުވަހު ޕަމްޕުކުރެވޭނެހާ ވެއްޔެވެ.
މި މަޝްރޫޢުގެ ސަބަބުން ތިމާވެށްޓަށް ފައިދާ ތަކެއް ނުކުރިކަމުގައިވިޔަސް ތިމާވެށްޓަށް މާ ބޮޑު ނޭދެވޭ
އދި އިޤުތިޞާދީ ފައިދާތަކެއް ހުރުމުން
އަސަރެއް ނުކުރާނެއެވެ .ނަމަވެސް ،މަޝްރޫޢުގެ ސަބަބުން ލިބޭ އިޖުތިމާއީ ަ
މައިގަޑުގޮތެއްގައި މަސްރޫޢުގެ ސަބަބުން ކުރާނީ ފައިދާއެވެ .އޭގެ ތެރޭގައި އާމްދަނީ އިތުރުވުމާއި ވަޒީފާގެ ފުރުޞަތުތައް
ހިމެނެއެވެ .އަދި މިހާރު ވެލިނެގުމަށް ހޭދަކުރާ ވަގުތާއި ވެލި ނެގުމުގެ މަސައްކަތުގެ ސަބަބުން އެކަމުގައި އުޅޭ މީހުންގެ
ޞިއްޙަތަށް ހުރި ނުރައްކާތައް ކުޑަކުރެވޭނެއެވެ .އަދި މި މައްކަތް ކުރާ އެހެން ޕާޓީތަކުންވެސް މިގޮތަށް މަސައްކަތް
ކުރަން ބޭނުންވެ ޕަމްޕުން ވެލިނެގުމުގެ ޑިމާންޑު އިތުރުވެއްޖެނަމަ ،އެ ފަރާތްތަކަށް އެކަކު އަނެކަކަށް އުނދަގޫ ނުވާނެ
ޖހެއެވެ .ވެލި
ގޮތަކަށް އަދި ދިގު މުއްދަތެއްގައި މިކަން ދެމެހެއްޓެނިވި ގޮތެއްގައި ކުރެވޭނެ ގޮތްތައް ހަމަޖައްސައިދެން ެ
ނެގުމުގެ މަސައްކަތަކީ އޭގެ ސަބަބުން އިމާރާތްކުރުމުގެ ދާއިރާ އާއި ފަޅުން ވެލި ނުނެގޭފަދަ ގޮތަކަށް ފަޅު ހުރި ނުވަތަ
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ފަޅުނެތް ގިނަ ރިސޯޓުތަކުގެ ގޮނޑުދޮށް ވެލިން މުއްސަދިކުރުން ފަދަ ކަންކަމަށް މުސްތަޤުބަލުގައި ބޮޑު ޑިމާންޑެއް
އޮވެދާނެކަމަކަށް ވާތީ ،މިކަމަށް މަގުފަހިވާފަދަ ގޮތަކަށް ކަންކަން ރޭވިގެން ދިއުމަކީ ބޭނުންތެރިކަމެކެވެ.
ތިމާވެށްޓަށް މި މަޝްރޫޢުގެ ސަބަބުން ކޮށްފާނެ އެދެވޭ އަސަރެއް ނެތްކަމަށް ފެނެއެވެ .ނަމަވެސް،
ޢިމާރާތްކުރުމަށް ބޭނުންވާ ވެލި ބޭރުން އެތެރެކުރުން މަދުކުރެވޭ ގޮތް ވުމަކީ އަދި އޭގެ ސަބަބުން އެ ތަކެތި
އެތެރެކުރުމަށް ކުރާ ދަތުރުފަތުރުގެ ސަބަބުން ތިމާވެށްޓަސް ކުރާނެ ނޭދެވޭ އަސަރު ކުޑަ ކުރެވޭނެ ކަމެކެވެ .ވެލި
ޕކުރުމުގެ ސަބަބުން ކޮށްފާނެ އެންމެ ބޮޑު ނޭދެވޭ އަސަރަކަށް ވާނީ ކޮންމެވެސް ވަރަކަށް ފެންގަޑުގައި
ޕަމް ު
މށް ނޭދެވޭ އަސަރެއް
ކިލަނބުކަމެއް ހުރުމެވެ .ނަމަވެސް ،މި މަޝްރޫޢުގައި މި ފަދަ ކިލަނބުގެ ސަބަބުން ފަރުގެ ދިރު ަ
ކުރާނެ ކަމަކަށް ނުފެނެއެވެ .އެއީ ،ފަރާއި ވެލި ޕަމްޕުކުރާ ސަރަޙައްދާއި ދުރުކަމުންނެވެ .ނަމަވެސް ،ދޯނި ނުވަތަ
ބާޖްމަތީ ހުރި ބަސްތާ ފަދަ އެއްޗަކަށް ޕަމްޕުކުރާއިރު ދޯނި ނުވަތަ ބާޖުމަތީގައި ހުރެދާނެ ކުނިބުނި އަދި ތެލުގެ އަސަރު
އޮހޮރިގެންދާ ފެނާއި އެކު މޫދަށް ކުރުމަކީ އެކަށީގެންވާ ކަމެކެވެ .ވީމާ ،ކިލަނބުގެ އަސަރުކުޑަކުރުމަށް އަދި ދޯނި/ބާޖުގެ
މަތި ސާފުކޮށް ބޭއްވުމަށް އަހައްމިއްޔަތުކަން ދޭންވާނެއެވެ.
މަޝްރޫޢުގެ

ސަބަބުން

ތިމާވެށްޓަށް

ކުރާނެ

ނޭދެވޭ

އަސަރުކުޑަކަމަށް

ބެލެވޭތީ،

މަޝްރޫޢުގެ

އޯލްޓަނޭޓިވްސް އަށް ތަފްޞީލުކޮށް ބަލައިލުމުގެ މުހިއްމުކަން ކުޑައެވެ .ނަމަވެސް ،ވެލިނަގަން އެކަށީގެންވާ އެހެން
ސަރަޙައްދުތަކާއި މަސައްކަތް ކުރުމުގައި ތަފާތު ގޮތްތަކަކަށް ކުރެވިދާނެ ކަންކަމަށް ކޮންމެވެސް މިންވަރަކަށް
ބަލައިލެވިފައިވާނެއެވެ .އެގޮތުން ގުޅީފަޅު ،ތިލަފަޅު އަދި ވެލައްސަރުފަޅުގެ ހުޅަނގު ދެކުނު ކޮޅުންނޫނީ ވެލިނަގާނެ
އެހެން ތަންތަނެއް މާލެ ކައިރީގައި ނެތެވެ .އަދި ޕަމްޕުގެ ބަދަލުގައި އެކްސްކަވޭޓަރު ބޭނުންކުރާނަމަ ކިސަޑު ނުވަތަ
ކިލަނބުވާ މިންވަރު އިތުރުވުމާއި ،ބޭނުންވާ ފުން މިނަށް ނުކޮނެވުމާއި ޚަރަދުބޮޑުވުން އަދި މަންޒަރު ހަޑިވުން ފަދަ
އންމެ އެކަށީގެންވާ ގޮތެވެ.
ނޭދެވޭ އަސަރުތައް ކުރާނެއެވެ .ވީމާ ،ޕަމްޕުބޭނުންކުރުން އެއީ ެ
މި މަޝްރޫޢުގެ ސަބަބުން ތިމާވެށްޓަށް ކޮށްފާނެ މާބޮޑު ނޭދެވޭ އަސަރެއް އޮތް ކަމަށް ކަނޑަނާޅާ
ތ ،މި މަޝްރޫޢު ހުށަހަޅާފައިވާ ގޮތަށް ކުރިއަށް ގެންދިއުން އެންމެ ރަގަޅު ކަމަށް
ދޫކޮށްލެވިދާނެ ކަމަށް ފެންނާ ީ
އދުގެ ފުންމިނާއި
ފެނެއެވެ .އަދި ވެށްޓަށް އަންނަމުންދާ ބަދަލުތައް ދެނެގަތުމަށް ކޮންމެ  6މަހަކުން ކޮންނަ ސަރަޙަ ް
އެންމެ ކައިރި ފަރުގެ ސަރަޙައްދުތަކުން ފަރުގެ ދިރުން ދިރާސާކުރަމުން ގެންދަންވަނީ ހުށަހަޅަމެވެ.
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1
1.1

Introduction
Introduction

The Environmental Protection and Preservation Act (Law No. 4/93) of the Maldives
emphasizes on preparation of Environmental Impact Assessment report for any development
project that may cause impacts on the fragile environment of the Maldives. Particularly,
clause 5 of the Act highlights the importance of Environmental Impact Assessment (EIA).
This EIA report is prepared as per the requirements of the National Environmental Protection
and Preservation Act of the Maldives and the EIA Regulations of the Maldives.
This EIA report will identify the potential impacts of the proposed sand mining project at
Fushidhiggarufalhu using 4 or 6-inch sand pumps. Emphasis has been placed on the
recommendations for mitigating the impacts that arise during the project period and after
completion of the project. This EIA will also discuss the need/justification for the project and
any alternatives there may be. The report will further provide a mitigation plan and a
monitoring programme which can be implemented during and after completion of the
proposed works or project activities.
The EIA was compiled based on qualitative and quantitative data collected from
Fushidhiggarufalhu during the site inspections and assessments carried out in September and
October 2017. It has to be noted that the limitation on collecting and compiling the data on a
very short period due to logistical and other issues such as unavailability of long-term
baseline data has made the consultants to restrict the report on data collected recently from the
field, personal judgments and experiences gained from similar projects. Similarly, long-term
data on some aspects such as meteorology and climate were collected from secondary sources
through previously published reports and global databases.
This report has been compiled in accordance with the EIA Regulations 2012, which is
enforced by Environmental Protection Agency (EPA) of the Maldives.
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1.2

Background to the EIA

This EIA is prepared in accordance with the Terms of Reference (TOR) approved by the
Environmental Protection Agency (EPA) on 1 October 2017. It is a legal requirement that
new projects having potential for environmental impacts gain environmental clearance or
approval prior to construction and operation of such projects.
The principal environmental institution that implements EIA process in the country is
Environmental Protection Agency. Additionally, the Ministry of Environment and Energy
provides policy guidance and directions while Atoll Councils and Island Councils could also
provide approvals for some small-scale projects.

1.3

Scope of the EIA and Approach

The main scope of this EIA report as per the approved TOR is to broadly assess, identify,
predict and document potential environmental impacts from the proposed project for sand
mining using sand pumps at Fushidhiggarufalhu, South Malé Atoll. The Proponent is
involved in manual sand mining at Fushidhiggarufalhu, which is one of the few sites from
which sand mining is approved. However, the use of sand pumps for sand mining require EIA
in order to understand the potential impacts and approvals to be based on the
recommendations of the EIA report.
This EIA will give importance to document the project components in detail, identify the
main environmental impacts that are associated with the proposed project components and
address the legal requirements that need to be taken into consideration while implementing
this project. This document also describes the existing environmental condition of the project
site(s) and assess possible ways in which potential environmental impacts will be managed,
mitigated and reduced.

1.4

Relevant Studies and Experiences

In order to prepare this EIA, relevant EIA reports have been reviewed. There is possibly only
one EIA that was done for sand mining using pumps and it was done for Fushidhiggarufalhu
by LaMer. However, it could not be found. Hence, projects undertaken by Sandcays in the
past for beach nourishment and other projects involving sand pumps have been reviewed.
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Similarly, works undertaken by other EIA consultants which involve the use of sand pumps,
mostly beach nourishment projects, have been reviewed.

1.5

EIA Team

The EIA report was compiled by Hussain Fizah assisted by Ahmed Zahid. Fizah is a
registered EIA Consultant since 2012. Zahid has been an EIA consultant with over 20 years of
experience. Both consultants have been involved in numerous coastal modification projects in
the Maldives. Trained environmental surveyors at Sandcays namely Mohamed Visham and
Mohamed Shifaf were involved in the baseline surveys.

1.6

EIA Methodologies

This study was based mainly on data collected during field investigations undertaken by a
team from Sandcays and published literature on similar settings and projects. Established and
widely accepted methods have been applied in this EIA study. Field studies have been
undertaken using methods generally employed for EIA studies in the Maldives. The field
assessment methodologies are briefly described in Section 5.2 of this report.
The methods used to identify, predict and assess impacts are based on matrices that have been
established by the Consultants over a long period. In the matrix, the consultants assign a
likert-scale number to represent the magnitude, significance, duration and spatial extent of the
potential impact for each project activity against the key environmental and socio-economic
components that the specific project activity may have an impact on. The product of the
magnitude, significance, duration and spatial extent for each activity and component is
summed up to measure the exact nature of the impacts by each activity and the overall impact
of the proposed project is the sum of all activities.
The approved Terms of Reference (TOR) for this EIA has been given in Appendix 1.
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2
2.1

Project Description
Introduction

This section of report is to describe the project in terms of the need and justification of the
project, location and boundaries of the project, project schedule, main inputs, project
mobilization as well as project construction activities. In addition, this section presents
materials and resources that will be used as well as the main outputs of the project.

2.2

The Proponent

The Proponent of the proposed project is Endheri and Sons Pvt. Ltd. Endheri and Sons has
been involved in sand mining and supply of sand for the construction industry.
Fushidhiggarufalhu is one of the locations from which they have been mining sand, as it is the
only location in Malé Atoll, closer to Malé, which is approved for sand mining. The proposed
project of mining sand using small sand pumps increases their productivity and helps to meet
the increasing demand for sand from the construction industry.

2.3

Project Location and Study Area

The project takes place at Fushidhiggarufalhu, which is one of the largest reef systems in
Malé Atoll with shallow and deep lagoon areas. The shallow lagoon, especially areas closer to
the edges of the deep lagoon areas have been used for sand mining by local sand miners.
Fushidhiggarufalhu is over 15million square meters or 1,500 hectares in area with a shallow
sandy lagoon area (not including reef flat areas) of about 300 hectares.
The proposed borrow areas are at the deep areas or the shallow areas starting from the edges
of the deep lagoon where sand is expected to be available in plenty. It is best to use the deep
lagoon and areas at the edges of the deep lagoon for sand pumping in order to minimize the
aesthetic impact on the overall topography of the lagoon if sand were to be taken from
different spots in the shallow lagoon.
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Figure 2-1: Location of Fushidhiggarufalhu in South Malé Atoll

Figure 2-2: Project components and impact boundaries in magenta
Proponent: Endheri and Sons Pvt. Ltd.
Consultant: Sandcays
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2.4

The Project

The proposed project involves the mining of sand by using sand pump at Fushidhiggarufalhu
in South Malé Atoll. This lagoon has been approved for sand mining by the government.
However, according to the Ministry of Fisheries and Agriculture, sand mining approvals does
not cover the use of pumps or other machinery and mining of large volumes of sand for
commercial purposes. In such cases, an Environmental Impact Assessment shall be carried
out and necessary approvals sought.
The Project involves the following activities.
1. Pump sand from the proposed sand borrow area in Fushidhiggarufalhu lagoon. Exact
location and area for pumping has not been chosen, however, (as permitted by the
Ministry of Fisheries and Agriculture), appropriate location(s) will be identified from
the deep lagoon or edges of deep lagoon. Potential borrow areas, for longterm sand
mining, are indicated in Figure 2-3. It is estimated that if these areas are dredged to the
same depth as the adjoining deep lagoon, over 600,000m3 of sand may be taken from
these areas. This would be equal to about 3 years of continuous sand mining using a 6inch sand pump.
2. The sand will be pumped to bags or similar containers placed on dhoni or barge and
transported in the same vessel.
3. The pumping will be undertaken by 4 or 6-inch sand pumps. The capacities of the
pumps that will be used under the project will be about 100m3/hr of solids. The
pumping will be undertaken for long-term, as approved by the Government.
4. The project does not cover the fill location but pumping into containers and
transporting the containers in dhoni or other vessel.
2.4.1

Environmental considerations

The following environmental aspects will be of relevance to the project.


Social acceptance



Sediment dispersion



Sustainable operation and maintenance
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2.4.2

Site preparations

The project will take place in the sand-filled lagoon areas of Fushidhiggarufalhu, where sand
is seen to be in plenty. The sand will be taken by sand barge and pumped to containers placed
on a vessel. There would be no site preparations except identifying the exact locations from
which to pump sand. These locations should be on the peripheral areas of the shallow lagoon
where it meets the deep lagoon areas. There are no specific access requirements, therefore, no
such preparations will be necessary.
2.4.3

Workforce and services

The proposed project is a change of methodology of an ongoing sand mining process. The
same workforce that is currently involved in the sand mining works will be working on the
project with may be few additional staff for the pump operations.
2.4.4

Waste management

There will be no hazardous chemicals including wastes except for fuel for the sand barge
operations and waste fuel. These are not of significant quantity; the fuel required for the
pumps would be about 100 to 150litres per day. Other general waste from the workforce
would neither be of significance and would mostly include waste food and plastic or paper
containers, which will be appropriately managed.
2.4.5

Health and Safety

Health and safety is also an important aspect that needs careful consideration during the
implementation phase. Protection of employees from likely adverse effects will be one of the
core duties of the proponent or contractor. All machineries and equipment must be operated
by trained and experienced personnel wearing necessary safety gears. Sand pump will be
operated with outmost care to maintain safety.

2.5

Project duration

The project is expected to start soon after the approval of this EIA report, which is expected to
take less than 4 weeks from submission. The proposed works are expected to continue over
the log-term. However, according to Ministry of Tourism, the lagoon is under the care of the
Ministry of Tourism and the Ministry intends to lease the lagoon at the earliest possible.
Proponent: Endheri and Sons Pvt. Ltd.
Consultant: Sandcays
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2.6

Project Inputs and Outputs

The project has inputs in terms of human resources and natural resources such as water and
fuel. The main output of the project is fine dredge sand to be used for construction purposes.
These inputs and outputs are summarised in Table 2-1 and Table 2-2.
Table 2-1: Main inputs of the proposed project
Input resource(s)

Anticipated quantities

Operational workforce
Management and maintenance staff
Food, bottled water and beverages for workforce
Fuel for sand barge operation
Sand barge

About 10
About 3
Small (for day use)
<150litres per day
1

How to obtain resources
Proponent’s staff
Appointed by Proponent
Provided by Proponent
Diesel genset onboard
Contractor’s responsibility

Table 2-2: Matrix of major outputs
Products and waste materials
Sand pumped
Sediment/silt during pumping
Jumbo bags, gunny bags
Used oil (waste oil), grease

2.7

Anticipated
quantities
Approximately
200,000m3 per year
5 to 10% of the
pumped volume
Moderate
minute

Method of disposal
Sold for use in construction, roads or
beach fill
Flows into the lagoon and settles at a
distance naturally
Re-used, recycled
Reused

Need and Justification

The proposed project helps to automate and therefore speed up the sand mining works
currently undertaken by the Proponent. The Proponent has seen increasing demand for sand
supplied by them in the recent years. Therefore, they need to increase the volume of sand
mined and enhance their productivity.
The use of pumps may also help to address some of the health and safety risks to the sandminers while enhancing their productivity. The most important advantage of the use of pumps
is the ability to mine from the deeper lagoon or the edges of the deeper lagoon without
affecting or creating deep holes in the shallow lagoon and affecting the future potential uses
of the lagoon.
In terms of the sedimentation potential of the sand pumping operation, the sand pumps would
cause similar or slightly lesser degree of impact at the borrow location but higher
sedimentation or siltation at the fill location. In terms of the location, both the borrow and fill
locations would be the same.
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3

Regulatory Aspects

This section will identify the pertinent legislation, regulations and standards, and
environmental policies that are relevant and applicable to the proposed project, and identify
the appropriate authority jurisdictions that will specifically apply to the project. The proposed
project is expected to conform to all the policy and regulatory aspects outlined here. This
section outlines and summarizes key policies, applicable laws and regulations and regulatory
bodies that the Proponent must comply with and be responsible in terms of implementing the
project.

3.1

Administrative arrangements

This EIA process will be subjected to the EIA Regulations of the Maldives implemented by
the Environmental Protection Agency. There is also a similar EIA Regulation separately
enforced for the tourism sector by the Ministry of Tourism. As per the EIA Regulations, the
Proponent will be responsible for the implementation of the Environmental Impact
Assessment, conducting the overall monitoring of the project’s environmental performance,
and ensuring the proposed activities comply with the EIA and investments are sustainable.
The responsible government agencies (EPA or MOT) may seek support from the Atoll or
Island Councils and other relevant government agencies in construction supervision and
monitoring.
The following subsections provide a brief description of the different institutions that have a
regulatory role in protecting the environment.
3.1.1

Ministry of Environment and Energy

The primary environmental institution in the Maldives is Ministry of Environment and Energy
(MEE). It is mandated with formulating policies, strategies, laws and regulations concerning
environmental management, protection, conservation and sustainable development. The
Minister of Environment or a designate gives the environmental approval or clearance to EIA
by an Environmental Decision Statement. However, with recent change in legislation, EIAs
and environmental clearance of activities in tourist resorts, including initial development is
given by Ministry of Tourism.
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Additionally, MEE is responsible for formulating relevant laws and regulations, policies and
strategies concerning energy, water and sanitation, waste and infrastructure.
3.1.2

Environmental Protection Agency (EPA)

EPA is the key regulatory body on environment, which is an autonomous body formed under
the umbrella of MEE. It is mandated with implementing the EIA process in the Maldives,
implementing the Environment Act and subsequent regulations on behalf of MEE, regulating
water and sanitation, biodiversity conservation, waste management and coastal zone
management. Also, it is responsible for developing environmental standards and guidelines in
the country.
However, as mentioned earlier, with the implementation of amendments to Tourism Act 2/99
in April 2015, currently Ministry of Tourism is mandated with issuing environmental
clearance to all tourism related activities in the Maldives.
3.1.3

Ministry of Fisheries and Agriculture

Ministry of Fisheries and Agriculture is the state institution responsible for regulating the
fisheries and agriculture sectors for the sustainable management and development of fisheries
and marine resources as well as agriculture. With that mandate, the Ministry approves
fisheries and agriculture projects in the country, issues licenses for related research, culture
and fish processing, leases uninhabited islands and monitors and regulates fisheries and
agriculture projects. Since uninhabited islands and lagoons that have not been leased for
development falls under the mandate of the Ministry of Fisheries and Agriculture, lagoons
such as Fushidhiggarufalhu, are administered by the Ministry.
3.1.4

Ministry of Tourism

The Ministry of Tourism has an important and active role in administering tourism activities
in the Maldives. Tourism being the main source of income and with an increasing need for
sustainable development of the sector, environmental matters related to tourism development
in the country are closely administered by the Ministry of Tourism. In April 2015,
Amendment to Tourism Act was passed that allows the Ministry of Tourism to administer the
EIA process related to tourism developments/projects in the Maldives. With this Amendment
to the Tourism Act, the role of EPA with respect to environmental assessment in the tourism
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sector has been passed on to the Tourism Ministry. All communications including the EIA
report shall be submitted to the Ministry of Tourism. The Ministry also has its own
regulations and environmental standards for tourist establishments, which shall be strictly
adhered to. However, for the proposed project the Ministry of Tourism has no specific role.

3.2

Applicable Laws and Regulations of the Maldives
Environmental Protection and Preservation Act

3.2.1

The Articles of the Environmental Protection and Preservation Act (Law No. 4/93) addresses
the following aspects of environmental management, which are relevant, understood and
adhered to in the proposed project.


An EIA shall be submitted to EPA before implementing any developing project that
may have a potential impact to the environment.



Project that has any undesirable impact on the environment can be terminated without
compensation.



Disposal of waste, oil, poisonous substances and other harmful substances within the
territory of the Maldives is prohibited. Waste shall be disposed only in the areas
designated for the purpose by the government.



The Penalty for Breaking the Law and Damaging the Environment are specified in the
Law.



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

3.2.2

Environmental Impact Assessment Regulation

The EIA Regulation, which came into force in 2007, has been recently revised and the revised
EIA Regulation 2012 is currently in force since May 2012. This EIA is subjected to the EIA
Regulations 2012. The main purpose of this Regulation is to provide step-by-step guidance
for proponents, consultants, government agencies and public on how to obtain approval in the
form of an Environmental Decision Statement.
The EIA Regulation 2012 is currently only in Dhivehi and an official translation is awaited.
The Regulation sets out the criteria to determine whether a development proposal is likely to
significantly affect the environment and is therefore subject to an EIA. Schedule D of the EIA
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Regulations defines the type of projects that would be subject to Environmental Impact
Assessment. Sand mining using sand pumps is an activity that is considered within the scope
of activities that require EIA.
3.2.3

Regulation on Sand and Aggregate Mining

This regulation disallows sand mining from uninhabited islands that have been leased, sand
mining from the coastal zone of other uninhabited islands and aggregate mining from
uninhabited islands that have been leased and from the coastal zones of other uninhabited
islands.
This regulation is of relevance but Fushidhiggaru lagoon has been approved for sand mining
by the Ministry of Fisheries and Agriculture and the Ministry of Environment (Environmental
Protection Agency).
3.2.4

Dredging and Reclamation Regulations

The Dredging and Reclamation Regulations was gazetted on 2 April 2013 as Regulation No.
2013/R-15. This regulation is currently in Dhivehi and an English translation is awaited.
Clause 6 of the Regulation requires applying for approval under this Regulation by submitting
the project details, land use plan, project justification and scaled maps of existing site plan and site plan with proposed project components.
Clause 7 provides the conditions for dredging, clause 8 for reclamation and clause 9 for beach
nourishment or beach enhancement. Clause 9 is of specific relevance to beach nourishment
projects. Clause 9(a) states that beach nourishment shall be done up to 10m from the
registered shoreline. Clause 9(b) identifies that sand for beach nourishment shall be taken
from an area (borrow area) that is not prohibited under clause 13 of the Dredging and
Reclamation Regulation. Clause 13(c) states that borrowing material from the following areas
are prohibited.
1. 100m shore-wards from the reef line
2. 500m seawards from the reef line
3. 50m from the vegetation line
4. Protected Area or Environmentally Sensitive Areas (ESA) identified under Law No.
4/93 (Environmental Protection and Preservation Act of the Maldives).
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Clause 13(d) restricts to borrow material or dredge or reclaim within 200m of a Protected
Area or ESA identified in 4 of Clause 13(c). Clause 13(e) states that those areas or islands
where the reef extent (distance from shore to reef edge) is less than 300m, dredging and
reclamation may be done in consultation with the EPA. Clause 13(f) gives the EPA the
authority to restrict borrowing sand from those locations from which dredging or borrowing
sand has been approved earlier, if the EPA finds that the area is environmentally significant or
worthy of protection or preservation. Clause 14 identifies the options for disposal of dredge
material which include land reclamation, construction, levelling of land, shore protection and
other activities approved under the EIA process or EIA Regulations. Clause 14 also states that
land levelling shall be done with minimal disturbance to wetland areas. Clauses 15 and 16
provide the details of area (size) that can be dredged and reclaimed respectively. Clause 17
requires that a scaled as-built drawing indicating the new shape and size of the island upon
completion of reclamation shall be submitted to the EPA. Clause 18 gives the EPA the right
to terminate a project that has been seen to cause significant environmental damage and to
claim compensation under the Regulation on Environmental Liability (2011/R-9). Clause 19
further reinstates the compensation claims under the Regulation on Environmental Liability.
This regulation is of relevance to the project due to the specifications provided in the
regulation regarding sand borrow areas. The borrow areas under this project meet the
requirements of the Regulation.
3.2.5

Regulation on Environmental Damage Liabilities

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

3.2.6

The Waste Management Regulation (Regulation No. 2013/R-58) came into existence in
August 2013. However, this regulation became effective from January 2014 and EPA is
responsible for the implementation this regulation.
The objective of Waste Management Regulation is to implement the National Waste
Management Policy; through which it aims to protect the environment by minimizing the
impact of waste on the environment, including the impact of waste on human health,
establishing an integrated framework for minimizing and managing waste in a sustainable
manner and establishing uniform measures to reduce the amount of waste generated. The
regulation also ensures waste is reused, recycled and recovered in an environmentally sound
manner before being safely treated and disposed. The regulation covers the management of
general, hazardous and special waste. Wastes arising from oils, paints and chemical solvents
are considered as special waste.
The waste management component of the proposed project is hardly of relevance due to the
small amount of general or hazardous waste generated from the project activities.

3.3

National Policy Guidance

3.3.1

Third National Environment Action Plan

NEAP 3 sets out the agenda for environmental protection and management in the Maldives
for the five-year period 2009-2013. This plan is targeted to achieve measurable environmental
results that matter to the people of the Maldives.
The aim of developing NEAP 3 is to protect and preserve country’s environment and properly
manage natural resources for sustainable development of the country and encompasses ten
principles, six strategic results with targeted goals to be achieved under each result.
The key principles of the NEAP 3 are:
Principle 1:

Environmental protection is the responsibility of every individual

Principle 2:

Achieve results

Principle 3:

Promote and practice sustainable development
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Principle 4:

Ensure local democracy

Principle 5:

Inter-sectoral co-ordination and co-operation

Principle 6:

Informed decision making

Principle 7:

Precaution first

Principle 8:

Continuous learning and improvement

Principle 9:

Right to information and participation

Principle 10: Environmental protection complements development
The six strategic results of NEAP3 are: resilient islands; rich ecosystems; healthy
communities; safe water; environmental stewardship; and a carbon neutral nation with 30
result oriented environmental goals that will be achieved in the span of the NEAP 3.
3.3.2

Maldives National Strategy for Sustainable
Development

The Maldives National Strategy for Sustainable Development (NSSD) outlines the key
objectives, principles and goals that the country will embark toward achieving sustainable
development. Hence, the overall direction of the NSSD is to build a nation which appreciates
the true value of the natural environment, utilizes its natural resources in a sustainable manner
for national development, conserves its limited natural resources, has built the capacity to
learn about its natural environment and leaves a healthy natural environment for future
generations.
The guiding principles outlined in the NSSD are:
Principle 1:

Promotion and protection of fundamental human rights

Principle 2:

Equity within and between generations

Principle 3:

Democratic and open society

Principle 4:

Full participation of businesses and civil society

Principle 5:

Policy coherence and coordination
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Principle 6:

Use best available knowledge

Principle 7:

Precaution first

Principle 8:

Make polluters pay

While the country will be steered in accordance with the underlying principles of NSSD, the
country aims to achieve very important environmental goals, including; adapting to climate
change, protecting coral reefs, achieving carbon-neutrality in energy, ensuring food security,
establishing a carbon neutral transport system, protecting public health and achieving full
employment and ensuring social security.
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4

Project Alternatives

4.1

Introduction

This section looks at alternative ways of undertaking the proposed project. There are two
basic options: (1) leave the problem as it is (no project option), or (2) take measures to resolve
the problem (undertake the project options). If the project were to continue, it would be
necessary to take economic, ecological and social aspects of the project into consideration and
ensure that these concerns exist within a delicate balance. Neither the economic benefits nor
the social and ecological concerns can be avoided. Therefore, it is important to consider all
options and ensure that the best available option(s) is/are chosen to solve the issues/problems.
Not all the impacts of a project can be completely prevented, however, with the use of
appropriate technology and management measures; the magnitude of most of these impacts
can be either reduced or minimized. Nevertheless, the effectiveness of these technology and
mitigation measures highly depends on the environmental condition and procedures in which
they are applied in the field. On the other hand, there are complex and sophisticated
procedures of minimizing environmental impacts by means of alternative methods to some of
the activities. Often, alternative means are not economically competent with the extent of the
project itself. However, to some of the activities where predicted impacts and its magnitudes
on the environment are very adverse, alternate means must be applied considering long-term
benefits from use of alternatives, as short-term environmental restorations can become very
costly.
For the proposed sand mining project at Fushidhiggaru, there is hardly a need to address the
alternatives because Fushidhiggaru is one of the few locations approved for sand mining
(using manual methods) but the use of low capacity sand pumps restricts the activity to
environmental scrutiny. As such, a few alternatives including alternative borrow areas and
alternative methods and materials have been considered for the project, as required in the
Terms of Reference.
It is also necessary to consider the no-project option, i.e. what are the implications of not
carrying out the project as proposed. This is the baseline against which all the other
alternatives and development proposals are assessed.
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4.2

No Project Option

For the proposed sand mining using small sand pumps, the no project action only limits the
use of the sand pumps. The sand mining activity can continue without further scrutiny.
Therefore, the level of sediment that the miners cause during the mining process remains the
same and if the volume were to be increased the workload of the present labour force may
increase and the miners may be more stressed.
The no-project option is considered feasible, but the objectives of the project could not be met
without the use of sand pumps.

4.3

Alternative sand mining locations

There are not many alternative sand mining locations that can be considered feasible for the
project. Almost all lagoons in the vicinity of Malé or North and South Malé Atolls have been
leased for tourism development. In fact, Fushidhiggaru was leased for tourism development
earlier but the project had been on hold. Fushidhiggarufalhu being one of the largest lagoons,
it is still possible to retain part of the lagoon for sand mining purposes. However, there is no
available landuse plan for the lagoon and the future potential uses of the lagoon is expected to
be restricted to tourism.
According to the Ministry of Fisheries and Agriculture, the alternative lagoon that has been
allocated by the Ministry is Maadhoofalhu down south of Fushidhiggarufalhu. This location is
not preferable to parties that undertake sand mining in the Malé region as it is too far from
Malé.
Some of the other alternatives that may be considered by the government are discussed below.
However, these lagoons do not appear to provide the conditions for long term sand mining,
especially fine sand.
4.3.1

Thilafalhu

Thilafalhu has the industrial island Thilafushi and is growing. It may be possible to allocate
the western lagoon areas for sand mining using small sand pumps. However, Thilafalhu has
been planned to be reclaimed up to the entire extents of its shallow lagoon. The deep lagoon
areas, however, could still be considered. Availability of sand from Thilafalhu is to be
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assessed by geophysical surveys if potential pockets of sand were to be kept for sand mining
purposes.
4.3.2

Gulheefalhu

Gulheefalhu also has a large deep lagoon area from where sand may be mined. Similar to
Thilafalhu, availability of sand from Thilafalhu is to be assessed by geophysical surveys if
potential pockets of sand were to be kept for sand mining purposes. Gulheefalhu being closer
to or part of the Greater Malé Region may be considered to have potential areas for pumping
sand to cater for longterm sand mining needs.
4.3.3

South end of Velassaru Lagoon

It is not clear whether this is possible or if this area has not been leased for tourism purposes.
If not, the south end appears to have large areas with fine sand that can be used for long term
sand mining using small sand pumps, as proposed.

4.4
4.4.1

Alternative methods
Excavator

Sand mining involves the mining of fine sand. Therefore, small sand pumps are best suited for
the job. However, the use of excavator is a possibility, but will have rubble to some extent
even in lagoon areas with mainly fine sand. Therefore, there will be a need to sieve the
material before placing in bags. Furthermore, use of excavators will be costly. Excavators also
cause a much larger degree of sedimentation during excavation and placement. Therefore, the
area to be excavated needs to be contained with appropriate bunds or sediment screens.
Excavators also have depth limitations and can excavate from the shallow lagoon areas.
4.4.2

Grab hoppers

Grab hoppers are used for sand mining purposes. Grab hoppers are similar to excavators but
retains more material in the grab bucket than excavators, thereby minimizing sedimentation in
the surrounding. The placement is into larger containers allowing water to be discharged. This
or similar piece of equipment is considered suitable for large scale sand mining. However, at
present, this technology would not be feasible for such small-scale operations as the proposed.
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5

Existing Environment

5.1

Introduction

Existing environment conditions of the study areas were analysed using appropriate scientific
methods. Field surveys were carried out to get further understanding of the existing
environment of the project areas. These surveys were carried out during field visit to the
project site in September and October 2017 to gather baseline data.

5.2

Methodologies

This section covers methodologies used to collect field data on the existing environment of
Fushidhiggarufalhu project areas. The environmental conditions of the project areas were
assessed based on established procedures. The following components of the existing
environment were assessed;


Marine ecological surveys



Ocean currents



Sediment quality/distribution



Spot depths



Marine water quality

5.2.1

Location identification

The location of data collection sites has been marked using handheld GPS. Figure 5-13 shows
the data collection and sampling locations.
5.2.2

Marine Water Quality

Marine water quality was assessed in-situ for most of the parameters using a YSI handheld
water quality logger and Hach portable turbidity and TSS meter. Water quality was assessed
at different locations within the impact zone.
All water samples were taken at a depth of 1m from the mean sea level or mid water depth for
shallow areas. GPS coordinates of each water sampling location was taken. The samples were
analysed for the following parameters as indicated in the environmental monitoring manual
issued by the EPA recently.
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Table 5-1: Water quality parameter optimum conditions
Parameter

18oC and 32oC
Changes should not surpass 10C above the average long
term maximum

Temperature
Salinity

3.2% - 4.2%
8.0-8.3
Levels below 7.4 pH cause stress
3-5 NTU
>5 NTU causes stress

pH
Turbidity

Maximum mean annual rate 3mg/cm2/day Daily
maximum of 15mg/cm2/day

Sedimentation

5.2.3

Optimal range

Reference
GBRMPA, 2009
GBRMPA, 2009

Cooper et al. 2008
GBRMPA, 2009

Ocean Currents

Drogues were done to assess currents. A purpose-built drogue with GPS was used to measure
the speed and direction of the currents on the day of the field visit. In addition, a current meter
was deployed for the period of the surveys, for about 12 hours to understand the tidal
variations in currents.
5.2.4

Wind tide and wave data

Wind, wave and tide data were based on long term wave and tide data available from Velana
International Airport, Hulhulé.
5.2.5

Sediment quality/distribution

2 sediment samples were taken from 2 of the proposed project sites. The samples were later
sieved, and a size distribution analysis carried out to understand the sediment distribution at
project locations.
5.2.6

Depths

Spot depths of the project areas were undertaken to understand the depths of the project areas.
A detailed bathymetry using sonar was not considered necessary.
5.2.7

Condition of the house reef

Marine environment was surveyed using both quantitative and qualitative methods to assess
and obtain baseline data of the existing marine environmental conditions of the project areas.
Assessment of the benthic substrate at the survey sites were done using line transects and
visual observations. Methodologies adopted for these surveys are internationally accepted
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(English et al. 1997) and are widely used to assess the status of coral reefs in the Maldives as
well.
For the line transects, photos were taken of the 20m transect at a given location and later
analyzed using Coral Point Count with excel extension (CPCe) created and maintained by
National Coral Reef Institute, Nova Southeastern University Oceanographic Centre.
This study was complemented with extensive underwater photographs and videos of the areas
in question.
5.2.8

Socio‐economic conditions

Socio-economic condition was assessed through secondary data sources and interviews with
relevant stakeholders.

5.3
5.3.1

Climate
General climatic conditions

Maldives is in the Monsoonal Belt in the North Indian Ocean. Therefore, climate in the
Maldives is dominated by south-west (Hulhangu) and north-east (Iruvai) monsoons. The
southwest monsoon is the rainy season which lasts from May to September and the north-east
monsoon is the dry season that occurs from December to February. The transition period of
the south-west monsoon occurs between March and April while that of the northeast monsoon
occurs from October to November. These monsoons are relatively mild due to the country’s
location on the equator and strong winds and gales are infrequent in the Maldives. However,
storms and line squalls can occur, typically in the period May to July. The winds usually get
stronger in the south west monsoon especially during June and July. During storms, the
impact is greater on the northern atolls than the southern atolls.
Table 5-2: Summary of Monsoons in Maldives
Season
North East-Monsoon (Iruvai)
Transition Period - 1 (HulhanguHalha)
South West Monsoon (Hulhangu)
Transition Period - 2 (IruvaiHalha)
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The Maldives, in general, has a warm and humid tropical climate with average temperatures
ranging between 25oC to 30oC and relative humidity ranging from 73 per cent to 85 per cent.
The country receives an annual average rainfall of 1,948.4mm. There is some variation of
climate between northern and southern atolls. The table below provides a summary of key
meteorological findings for Maldives. General studies on climatic conditions of Maldives
were considered during study as local level time-series data are limited for longer periods at
the nearest meteorological station.
Table 5-3: Key meteorological information (Maldives)
Parameter
Average Rainfall
Maximum Rainfall
Average air temperature
Extreme Air Temperature
Average wind speed
Maximum wind speed
Average air pressure

5.3.2

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

Temperature

The temperature of Maldives varies little throughout the year with a mean daily maximum
temperature of about 32C and mean low of 26C and are rarely below 25C or above 33C.
The highest temperature ever recorded in the Maldives was 36.8°C, recorded on 19 May 1991
at Kadhdhoo Meteorological Office. Likewise, the minimum temperature ever recorded in the
Maldives was 17.2°C, recorded at the National Meteorological Centre on 11th April
1978. The highest recorded temperature for Male’ was 34.1C on 16th and 28th of April
1973. The hottest month of the year is usually April reaching a peak around 24 April.
The figure below represents daily average low (blue) and high (red) temperature with
percentile bands: inner band from 25th to 75th percentile and outer band from 10th to 90th
percentile (source: weatherspark.com) based on the historical records from 1998 to 2012 at
Hulhulé weather station.
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Figure 5-1: Daily average temperature for Central Maldives with percentile bands
The hottest day of the last 12 months was January 5, with a high temperature of 38°C. For
reference, on that day the average high temperature is 30°C and the high temperature exceeds
31°C only one day in ten. The hottest month of the last 12 months was April with an average
daily high temperature of 32°C.
The longest warm spell was from January 9 to January 30, constituting 22 consecutive days
with warmer than average high temperatures. The month of June had the largest fraction of
warmer than average days with 93% days with higher than average high temperatures.
The coldest day of the last 12 months was July 9, with a low temperature of 24°C. For
reference, on that day the average low temperature is 27°C and the low temperature drops
below 25°C only one day in ten. The coldest month of the last 12 months was November with
an average daily low temperature of 27°C.
The longest cold spell was from February 24 to March 5, constituting 10 consecutive days
with cooler than average low temperatures. The month of December had the largest fraction
of cooler than average days with 48% days with lower than average low temperatures.
5.3.3

Wind

Wind has been shown to be an important indirect process affecting formation development
and seasonal dynamics of the islands or reefs in the Maldives. Winds often help to regenerate
waves that have been weakened by travelling across the reef and they also cause locally
generated waves in lagoons. Therefore, winds are important here, as being the dominant
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influence on the sediment transportation process (waves and currents). With the reversal of
winds in the Maldives, NE monsoon period from December to March and a SW monsoon
from April to November, over the year, the accompanying wave and current processes
respond accordingly too. These aspects have ramification on the seasonal sediment movement
pattern and the delivery/removal of sediments from the reef platform/island.
The two monsoon seasons have a dominant influence on winds experienced across the
Maldives. These monsoons are relatively mild due to the country’s location close to the
equator and strong winds and gales are infrequent. However, storms and line squalls can
occur, usually in the period May to July; gusts of up to 60 knots have been recorded at Male’
during such storms.
Wind was uniform in speed and direction over the past twenty-plus monsoon seasons in the
Maldives (Naseer 2003). Wind speed is usually higher in central region of the Maldives
during both monsoons, with a maximum wind speed recorded at 18 m/s for the period 1975 to
2001. Maximum wind speed recorded in the south was 17.5 m/s during the period 1978 to
2001. Mean wind speed was highest during the months January and June in the central region,
while wind speed was in general lower and more uniform throughout the year in the southern
region. Wind analysis indicated that the monsoon was considerably weaker in the south
(Naseer, 2003). During the peak months of the SW monsoon, southern regions have a weak
wind blowing from the south and south-eastern sectors.
Table 5-4 summarizes the wind conditions in the region throughout the year and Figure 5-2
provides the wind-rose diagram typical to the atoll (adapted from windfinder.com). This
analysis represents wind data from Hulhule Airport taken between 07/2002 and 10/2017 from
0700 to 1900hrs local time.
Table 5-4: Summary of general wind conditions in Malé region
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Wind has very little to do with the proposed project components except that the the sediment
movement would be mostly into the deep lagoon during the northeast monsoon and there
would be some movement of sediment into the shallow lagoon during the northeast monsoon.

Figure 5-2: Windrose diagram based on data from Hulhulé

5.4

Geology and geomorphology

In geological terms, the Maldives are the summit of a submarine mountain chain, which
begins 300 or 400km west of India, and then extends over 2300km to the south (Amsler,
1994). This underwater mountain or linear ridge rises from the ocean bottom at depths of
4000m. As this ridge is a major site of reef limestone development in the Indian Ocean, atolls
and islands are entirely made up of limestone structures (Brown, 1997). The atolls of the
Maldives rise from 350- 450m depth from this ridge, which largely owes to coral reef
formations over a long period of time. The formations of coral reefs die in time and space, and
new reefs grow on top to replace old reef structures to form atoll shapes. The reefs in which
the atolls are found serve as the foundation for the islands, which is also the result of reef
limestone development within the atoll structures.
There is no site-specific information available on geology including age structure of the
lagoon/reefs under consideration. As the lagoon is situated in the eastern rim of Kaafu Atoll,
the depths vary from a few centimeters at the reef crests to over 100m within about 250m
eastwards of the reef crest and drops to several hundred metres deeper towards the Indian
Ocean. The depths on the outer Atoll rim may vary from 50-100m in areas close to the Atoll.
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The reef slopes are gradual towards the island from the sea bottom, unlike inner reef slopes
where most areas have a steep slope and depth can vary from 30-50m in the inside Atoll. The
outer slopes are well established and are fairly intact.
As the reef is located on the eastern rim of the Atoll, the reef areas on the east is directly
exposed to waves that are formed all along the eastern sides. The swells that form along the
stretch are transformed into waves as the depth minimizes towards the reef crest area.

5.5
5.5.1

Hydrography
Tides

Tides affect wave conditions, wave-generated and other reef-top currents. Tide levels are
believed to be significant in controlling amount of wave energy inside the lagoon, as no wave
energy crosses the edge of the reef at low tide under normal conditions. In the Maldives where
the tidal range is small (1m), tides may have significantly important influence on the
formation, development, and sediment movement process around the reef. Tides also may
play an important role in lagoon flushing, water circulation within the reef and water
residence time within an enclosed reef highly depends on tidal fluctuations.
Semidiurnal tides are experienced in the Maldives that is two high tides and two low tides a
day. The tide varies slightly 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.
The following figure shows the astronomical tidal variation recorded in the country with
respect to the mean sea level. Astronomical tides are related to the motion of the earth-moonsun system, and have a range of periodicities. The highest astronomical tide was recorded as
0.64 cm above the mean sea level and the lowest astronomical tide was recorded as 0.56
below the mean sea level. Tidal variation of 1.2m from lowest to the highest tide levels were
recorded in the country.
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Figure 5-3: Astronomical tidal variation in the Maldives
5.5.2

Currents

Studies on current flow within a reef flat in Malé Atoll suggests that wave over wash and
tides generate currents across the reef platforms, which are also capable of transporting
sediments (Binnie Black & Veatch 2000). However, available information suggests that tidal
currents are not strong due to small tidal range.
Generally current flow through the Maldives is driven by the dominating two-monsoon
season winds. Westwardly flowing currents are dominated from January to March and
eastwardly from May to November. The change in currents flow pattern occurs in April and
December. In April, the westward currents flow are weak and eastward currents flow will
slowly take place. Similarly, in December eastward currents flows are weak and westward
currents will take over slowly.
Studies on current flow process within a coral atoll have shown that waves and tides generate
currents across the reef platforms, which are capable of transporting sediments on them.
Currents, like waves are also modified by reef morphology. Under low-input wave conditions
(0.5m heights) strong lagoon ward surge currents (>60cm/sec) are created by waves breaking
at the crest. Studies on current flow across reef platforms have shown that long-period
oscillations in water level cause transportation of fine-grained sediments out of the reeflagoon system, while strong, short duration surge currents (<5sec.) transport coarse sediments
from the breaker zone to seaward margin of the back-reef lagoon. Always sediment
accumulates at the lee of high-speed current zones. Generally, zones of high current speed
(jets or rips, 50-80cm/sec) are systematically located around islands.
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The currents at designated project locations was measured on the day of the field visit. These
are given in Figure 5-13. However, spot data taken on a single day would not yield sufficient
data to understand coastal dynamics. Aspects relating to currents have a direct impact on the
sediment transport, especially in understanding the movement of effluent and sediment
plumes and the location of the outfall and dredge material disposal. However, due to the small
scale of the project, long term monitoring of currents is not necessary but a conclusive
assessment could be made based on general current patterns.
A 2-hour record of the current meter installed at one of the locations near the borrow areas
also indicate that currents varied from ESE to W over the 2 hours. The analysis of the current
meter data is given in the table below.

Figure 5-4: Current data for Fushidhiggaru, 21 Sep 2017, 1100 to 1300hrs
5.5.3

Bathymetry

Bathymetry of the project areas have not been done, however, spot depths of the lagoon is
given in Figure 5-13. The spot depths indicate that the shallow lagoon areas from where the
pumping will be done varies in depth from 3m near the edge of the deep lagoon (vilu dholhi)
to about 1.2m in the shallow lagoon areas. Depths of the deep lagoon have not been done but
is expected to vary from 3m at the edge to about 12m towards the middle.
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5.5.4

Marine environment

There are no significant marine areas that would be impacted by the project. However, there
are some small patches of coral in the project areas, which may be affected and some of these
patches have been studied.
Marine environment was surveyed to assess and obtain baseline data of the existing marine
environmental conditions. Both quantitative and qualitative methods were used to assess the
benthic substrate at the survey sites including, quadrats and visual assessments were used to
quantify benthic types.
5.5.5

Marine Ecological Survey Results

Site 1
Site 1 is located on reef flat of the north side of the lagoon. The reef flat area at this location
was pretty much dead with small patches of Favites and Goniopora sp. corals.

Figure 5-5: Coral cover, Site 1
Yound bluefin travellies and various species of parrot fish was observed along with the
various bait fishes which seems to be roaming to and from the deeper lagoon.
Table 5-5: Fish survey results, Site 1
Common name
Roundhead Parrotfish

Scientific name
Chlorurus strongylocephalus

Bullethead Parrotfish

Chlorurus sordidus

10

Powder-blue Surgeonfish

Acanthurus leucosternon

11

Bluefin Travelly

Caranx melampygus

Various Bait fish
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Figure 5-6: Photos of Site 1
Site 2
Site 2 is located on the west side of the lagoon near the channel-like opening which gives a
small access into the shallow lagoon area from the ocean. This site was also dead with a few
Favites and Diploria corals.

Figure 5-7: Coral cover at Site 2
Only a few butterfly fishes were observed at this site.

Figure 5-8: Photos of Site 2
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Table 5-6: Fish survey results, Site 2
Common Name
Longnose Butterflyfish

Scientific Name
Forcipiger longirostris

Abundance
10+

Site 3
Site 3 is located on the west of the lagoon, near the reef areas outer of the inner reef. This site
was also like Site 1, but the live corals were even lower. Also, not much fish activities were
observed.

Figure 5-9: Coral cover, Site 3

Figure 5-10: Photos of Site 3
5.5.6

Marine water quality

Water quality was tested at one transect location and in the lagoon area as shown in Figure
5-13. The water quality results indicate that the marine water quality is in good condition with
acceptable levels of dissolved oxygen and very low levels of turbidity.
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Table 5-7: In-situ water quality results
Parameter

Units
WGS84
UTM
o
C

WQ 1

WQ 2

29.06

28.42

uS/cm

54,330

54,140

Total Dissolved Solids

mg/l

34,980

35,310

Salinity

ppt

35.72

35.13

Dissolved Oxygen

mg/l

4.12

4.87

GPS Location
Temperature
E. Conductivity

5.6

pH

8.16

8.31

8.33

Turbidity

NTU

0.44

0.76

Total Suspended Solids

mg/l

0

0

Socio-economic environment

Male Atoll being the central and capital region has the highest population per atoll. The total
population of the Atoll as per 2014 preliminary census data is 26,305 including the foreigners
working in the Atoll. The number of local population in Malé Atoll is 16,906. The census data
of 2006 shows that the local population stood at 15,441 denoting that there is a 10.7%
increase in population from 2006 to 2014. The 2014 preliminary results show male:female
ratio is 2.01 male per female.
With a total registered population of 14,092 (Census 2014), there are a total of 9 inhabited
islands in Malé Atoll (North and South Malé Atolls). This does not include the capital Malé
and the Greater Malé Region. South Malé Atoll has only 3 inhabited islands with a total of
5,675 registered people on those islands of which 5,006 are Maldivians (Census 2014). The
inhabited island with the largest population in South Malé Atoll, is Maafushi with 3,025 of
which 2,606 are Maldivians. All inhabited islands in South Malé Atoll are seeing a boom in
the recently introduced guesthouse industry with several guesthouses operating in Maafushi.
All of the other islands in the South Malé Atoll have been leased as tourist resorts including
most of the lagoons where resorts are being developed by reclamation of islands. There are
over ten operational resorts in South Malé Atoll.
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Table 5-8: Island level Demographic statistics of South Malé Atoll (Census 2014)
Total
Island

Maldivians

Foreigners

Male

Female

Both
Sexes

Male

Female

Both
Sexes

Male

Female

912

523

389

831

447

384

81

76

5

Maafushi

3025

2140

885

2606

1753

853

419

387

32

Guraidhoo

1738

1015

723

1569

862

707

169

153

16

Gulhi

Both
Sexes

The total employed population of Malé Atoll, including South Malé Atoll is around 8843.
Most of the people work in the tourism industry (resorts and restaurants) while least
percentage of the working population is involved in extra-territorial organization and real
estate business. This picture must have changed considerably now with the booming local
tourism industry.
Sand mining at Fushidhiggaru place is not a significant economic activity. According to
Ministry of Fisheries and Agriculture, several parties are involved in sand mining at
Fushidhiggarufalhu currently.

5.7

Natural hazard vulnerability

Fushidhiggarufalhu is on the eastern rim of South Malé Atoll at a location where oceanic
swells from the east can have a large impact. However, there is good protection afforded by
the superficial reef flat (dry at low tide in most areas) and the shallow lagoon. Therefore, sand
pumping operations would not be affected severely except during very severe weather. The
swells on the eastern side helps to counter-balance seasonal easterly currents during the
southwest monsoon, as can be seen from the current rose diagram. Therefore, there is a strong
tendency for sediment movement into the atoll. There are no other major hazard concerns, yet
a general hazard vulnerability of the Maldives is discussed below.
Following the tsunami event of December 2004, UNDP carried out a detailed assessment of
the natural vulnerability of the islands and atolls of the Maldives to potential hazards using
appropriate models to understand the risk factors of the country. The summary below is based
on this natural vulnerability assessment.
A lagoon or an island’s natural vulnerability depends on geographic and geomorphologic
characteristics of the island or lagoon. These include geographic features of the island or
lagoon and location of the island or lagoon with respect to the country, the formation of the
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lagoon, reef or island, location of the reef/lagoon with respect to the atoll, orientation of the
reef and island, region of the country where the lagoon or island is located, level of protection
to the lagoon or island from the reefs and other islands and reefs; area of the shallow and deep
lagoon, area of inland lake found on the island, width of the island’s house reef, coastal
defense structures on the island, shape of the island and the area of the island or lagoon.
Although Maldives is generally considered to have moderate risk to natural hazards or
disasters, islands across Maldives experience varying degree and magnitude of natural
disasters.
The stormy weathers around the world are affecting coral reef systems directly and indirectly
due to global climatic changes. Intense storms can wipe out the natural coral “recruitment”
process (Daily Science, April 29, 2008) as a direct effect of climatic change. Healthy coral
reef systems are vital assets to many economies around the world on which large numbers of
island communities, including the Maldives, depend on a range of fisheries activities. In the
Maldives, for instance, according to NAPA (2006), local demand on reef fishery has
increased in recent years. Therefore, the concerns due to natural hazard vulnerability of coral
reefs in the Maldives are very high, which needs a solution through local and global effort.
Besides heavy rains and strong winds during monsoons, hazardous weather events which
regularly affect Maldives are tropical storms or ‘tropical cyclones’, and severe local storms.
At times, tropical cyclones hitting Maldives are destructive due to associated strong winds
that exceed a speed of 150 kilometres per hour, rainfall of above 30 to 40cm in 24 hours and
storm tides that often exceed four to five meters (UNDP 2006).
Cyclonic winds sometimes can cause a sudden rise in sea-level along the coast, leading to a
storm surge. The combined effect of surge and tide is known as ‘storm tide’. Storm tides can
cause catastrophe in low-lying areas, flat coasts and islands such as Maldives.
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Figure 5-11: Cyclonic wind hazard zones (adapted from RMSI/UNDP 2006)
Referring to Suffir-Simpson Scale given in Figure 5-11, Fushidhiggarufalhu is in a
moderately high vulnerable zone when cyclonic winds and storm surges over the Maldives are
concerned and low risk when tsunamis and earthquakes are concerned. The lagoon falls under
hazard zone 4 at Suffir-Simpson Scale 2, the maximum probable wind speed expected to be at
84.2knots as shown in the above figure.

Figure 5-12: Tsunami hazard zones
Figure 5-12 show that Maldives faces tsunami threat largely from the east and relatively low
threat from the north and south. So, islands and lagoons along the eastern fringe are more
prone to tsunami hazard than those along the northern and southern fringes. Islands and
lagoons along the western fringe experience a relatively low tsunami hazard. This map is
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produced based on the experience of the tsunami in 2004 and also occurrence of historic
tsunami events in the greater region where most of the events have identified to have occurred
from the Sumatra Region (UNDP 2006).
Maldives is also affected by severe local storms-thunder storms/thunder squalls. Hazards
associated with thunder storms are strong winds, often exceeding a speed of 100 kilometres
per hour, heavy rainfall, lightning and hail; they also give rise to tornadoes in some regions.
In general, thunderstorms are more frequent in the equatorial region than elsewhere, and land
areas are more frequently hit by thunderstorms as compared to open oceans. However,
thunder storms close to the equator are less violent when compared with those in the tropical
regions and beyond. Maldives being close to the equator; thunder storms are quite frequent
but less violent here. Strong winds generated by severe local storms generate large winddriven waves which are hazardous for Maldives (UNDP 2006).
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6

Stakeholder Consultations

The key stakeholders of the project include the Ministry of Fisheries and Agriculture, Gulhi
Island Council, Ministry of Environment and Energy, Environmental Protection Agency,
Ministry of Housing and Infrastructure, Proponent Contractor and Project Engineers,
Consultants and general public. The approved Terms of Reference for the EIA report
specifically asks consulting the following parties.


Ministry of Fisheries and Agriculture



Ministry of Tourism



Ministry of Economic Development



People of K. Gulhi

These parties have been specifically discussed. The key points that were noted during
discussions are outlined in the subsections below. The list of people consulted are given in the
table below.
Table 6-1: List of people consulted including participants of Scoping Meeting
Name
Shifaz
Ibrahim Naeem
Safa Ahmed
Farhana Fahmy
Hussain Ibrahim
Ali Rasheed
Majid Sulaiman
Hussain Naeem

6.1

Designation
Assistant Director
Director General
Assistant Director
Senior Research Officer
Asst. Envt. Officer
Council Member
Council Member
Managing Director

Office
Ministry of Economic Dev.
Ministry of Fisheries and Agr
EPA
EPA
EPA
EPA
Gulhee Council
Malé Atoll Council
Endheri and Sons (Proponent)

Contact
3322625
eca@epa.gov.mv
eca@epa.gov.mv
eca@epa.gov.mv
eca@epa.gov.mv
9741705
7662551
endherinsons@gmail.com

Ministry of Fisheries and Agriculture

Mr. Shifaz from the Ministry, who is in charge of sand mining planning and regulation, noted
the following points.


If Fushidhiggarufalhu is leased for tourism development by Ministry of Tourism, an
alternative lagoon would be provided to sand mining parties. One of the alternatives
identified is Maadhoo falhu in South Malé Atoll.



Maadhoofalhu is not an attractive alternative to most of the sand miners in Kaafu Atoll
as it is much further than the Fushidhiggaru location.

Proponent: Endheri and Sons Pvt. Ltd.
Consultant: Sandcays

P a g e | 41

EIA for the Proposed Commercial Sand Mining at Fushidhiggarufalhu, S. Malé Atoll

6.2

Ministry of Tourism

The Ministry noted the following.


The Ministry has taken over the lagoon for resort development in the past and is still
seeking a developer for tourism development at Fushidhiggaru



If the Ministry has plans to lease the lagoon for resort development very soon.



The Ministry does not have issues with the use of the lagoon for sand mining as long
as sand mining activities are stopped once the lagoon is leased for tourism purposes.

6.3

Ministry of Economic Development

No comments were provided by the Ministry of Economic Development regarding the
project. Suggested to get a view on the project from Ministry of environment.

6.4

People of K. Gulhi

The following is an account of some of the views gathered from the people of Gulhi, South
Malé Atoll. They include Ali Shiyaz, Jazlan and Fathuhulla. They are the few interviewees
among Gulhi community who had expressed an opinion regarding the project.
None of these informants from Gulhi approves of sand mining from Fushidhiggarufalhu.
Shiyaz and Jazlan believes that sand mining could lead to environmental problems to the reefs
and islands near the lagoon. They think that the international best practice would be to mine
sand from deep waters, but the depth of the lagoon is around 35 to 40m. According to
Fathuhulla, sand mining from Fushidhiggarufalhu would affect future tourism projects.
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7

Environmental Impacts

7.1

Introduction

Development projects in small island environments are believed to generate a series of
environmental impacts, of which some can be felt immediately on the surrounding
environment while others can be felt continually and can be far reaching. By far and large the
most significant environmental impacts are those that are felt on the immediate environment.
Coral reef environments are sensitive and highly susceptible to immediate changes that will
be incurred from most of the development activities. Therefore, all the development activities
must take into consideration the understanding of the environment and changes as well as
implications that it will bring about to the environment and surrounding.
The following account describes potential environmental impacts that will be associated with
the proposed sand mining at Fushidhiggarufalhu using sand pumps.

7.2

Methods and Limitations

The prediction and evaluation methods of environmental impacts methods used here may not
be most comprehensive methods as they are quite prescriptive. The main disadvantage of
using this method is that only assumptions have been made to predict the impacts which may
or may not be accurate. The degree of these impacts being accurate or not, uncertainties and
natural variability factors depend on the accuracy of the method. Nonetheless, the methods
used are concise and provide a general overview as well as the range of impacts that can
affect the environment. Also, the EIA report has taken into consideration similar studies
undertaken in the Maldives as well as expert judgment in identifying the main environmental
impacts that may be associated with the proposed sewerage system upgrade.

7.3

Impact Identification

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


A consultative process within the EIA team and the Proponent



Purpose-built checklist
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Existing literature and reports on similar developments in small island environments
and other research data specific to the context of the Maldives



Baseline environmental conditions described in Chapter 5.



Consultant’s experience of projects of similar nature and similar settings

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


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



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



Duration: the time over which the impact would be felt



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

The scales associated with the above criteria are given in the table below.
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Table 7-1: Impact evaluation scale
Criteria
Magnitude
Change caused by impact

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

Duration
Duration / Frequency of Impact

Extent/Spatial Distribution
Distribution of impact

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

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

Based on the above scale, an impact matrix was developed for the proposed development to
determine the overall impact of the proposed project. This matrix is given in Table 7-2.
An impact potential index was then developed from Table 7-2.
The impact potential index table represents a product of the magnitude (M), significance (S),
duration (D) and extent/spatial distribution (E) given in the above table. The sum of all key
component specific indexes for one activity (i.e. sum by rows) provides the Activity Potential
Impact Index (API) and the sum of all activity specific indexes for one key component (i.e.
sum by column) provides the Component Potential Vulnerability Index (CPVI) which gives
an indication of the vulnerability of each key component to activity related impacts. Table 7-3
represent the impact potential indices for the proposed project.

7.4

Overall impacts of the proposed project

The environmental impacts that maybe associated with the proposed project are summarised
by using a simple matrix. The matrix given in the following table (Table 7-2) shows the types
of environmental impacts that may be associated with the proposed works throughout the
project period, which may be about 5 years under this EIA.
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Table 7-2: Score of all the impacts in each category

Costs to consumer/tax payer

Future use of project area

Air/Noise

-1 0

-1 0

1

0

0

1

1

-1

1

1

1

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

2
1

1 2 1
0 -1 0

2
1

3
2

2
0

1

2
-2

1
1

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

2
1
2
1
2

1
1
1
1
1

1
1
1
1
2

3
1
3
1
3

Employment

Land/seascape

Health and Safety

-1 0

Services and Infrastructure

-1 0

Lagoon/seawater

Hydrodynamics

PROJECT ACTIVITIES

Reefs incl. live bait

KEY COMPONENTS
Environment
Socio-Economic

All stages
Borrow material from lagoon areas using pump

2
-1

Pump to dhoni or other vessel to fill containers

1 2 1 2
1 -1 0 -2

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

Machinery/equipment
Workforce/employment

-2

2
0

1

2
-1
2
-1
2

0

KEY: M S
D E

0

Magnitude
Duration

1

2
1
2
1
2

1
0
1
0
1

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

0
0

Significance
Extent (spatial)

Table 7-3: Overall score of individual components and the project

Hydrodynamics

Lagoon/seawater

Land/seascape

Air/Noise

Services and Infrastructure

Health and Safety

Employment

Future use of project area

Costs to consumer/tax payer

TOTAL API

PROJECT ACTIVITIES
Construction
Borrow material from lagoon areas using pump
Pump to dhoni or other vessel to fill containers
Machinery/equipment
Workforce/employment
TOTAL CPVI

Reefs incl. live bait

KEY COMPONENTS
Socio-economic
Environment

0

0

0

0

0

0

0

0 .0 7

- 0.02

0 .0 2

0.07

- 0 .0 2

0

- 0.05

0

0

0

0

0 .0 7

0

- 0.02

-0

0

0

0

0

0

0.02

0

0 .0 4

0

- 0.02

0.04

0

0

0

0

0

0.02

0

0 .0 7

0

0

0.09

- 0 .0 2

0

- 0.05

0

0

0.04

0

0 .2 5

- 0.02

- 0.02

0 .18

API = Activity Potential Impact Index
CPVI = Component Potential Vulnerability Index

The impact identification matrix measured a slightly positive score of 0.18 for the overall
project. The overall impact of the proposed development is slightly positive due to its low
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negative impact on the environment and some positive socio-economic impacts. Although
sand mining is an ongoing activity in Fushidhiggarufalhu, use of pumps is considered to have
negative impacts of larger degree than manual mining. The following will be the main
negative environmental impacts.


Increased sedimentation during filling of bags or containers that will also travel farther
than manual sand mining. However, most of the sediment plume will spread over the
lagoon and deep lagoon areas and would not reach the reef areas. Therefore, this
impact is of little or no significance.



Sediment flow with some traces of oil and waste if the fill surface is not kept clean. If
measures to mitigate the impact is not in place, this impact is considered moderate
negative but with supervision and mitigation, it would not be significant.



Deep holes will be created in the lagoon and the natural topography will be affected if
topographic changes are not adequately monitored.

Most of the environmental and socio-economic impacts identified for the proposed
development were positive to include the following.


Improved efficiency of sand mining process



Slightly more jobs



Increased revenue for Proponent, labour force and state



Reduced manual labour and risks related to diving minimized

7.5

Project Specific Impacts

Most of the impacts of the project, both negative and positive would be felt throughout the
implementation of the project. Some of the impacts would also be felt over the long-term.
Those would mainly be the impacts related to changes in topography of the lagoon. However,
given the location of the borrow areas, the topography will return to normal quite soon.
Some of the negative impacts of the project are discussed in further detail in the following
sub-sections.
7.5.1

Changes in flow

The proposed sand pumping process will not create major obstacles to flow in the lagoon,
therefore, there would be no changes in flow. The borrow areas are proposed to be around the
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deeper areas increasing the deeper areas, which would not negatively impact the flow.
However, the dredged area will act as sediment sink for sediment in the lagoon within 50m of
the borrow area. This may cause slow and steady changes in the bathymetry of the areas
surrounding the borrow areas. This is not, however, expected to cause significant changes in
the flow patterns over the reef flat or the shallow lagoon.
7.5.2

Sedimentation

There will be sediment dispersal in the water column during pump operation and filling of
containers. The pump operation underwater will not sediment dispersal to a large area but will
settle underwater within around 10m of the location of the pump. However, the sedimentation
during the filling of the containers by pumping into the barge or containers will be
considerably high. However, due to the small size of the proposed pump the sediment volume
will be low and would generally settle within 100m of the vessel with containers.
Furthermore, there is the chance of films of oil and debris on the fill surface being washed
into the lagoon with the overflowing water or dredge spoil.
7.5.3

Impacts on unique or threatened species

There are no unique or threatened species or habitats in the impact zone. Therefore, impacts
on unique habitats or threatened species are considered to be of no significance.
7.5.4

Impacts on landscape integrity/scenery

Landscape integrity refers to a landscape’s naturalness, or its inverse, the level of human
modification of the landscape. In order to understand the impacts of anthropogenic impacts on
the landscape of the project site, it is to be stated that there is very little or no anthropogenic
impacts on the natural state of the lagoon at present. However, with the proposed project, the
natural setting of the lagoons would be slightly affected due to deep borrow areas. This
includes slight changes in the bathymetry or topography of the surrounding over time. The
aerial aesthetic of the lagoon would not be severely affected given that the borrow areas are
adjoining the natural deep lagoon areas and settlement would occur naturally over a small
period due to the small volume pumped daily.
Other aesthetic impacts include the following.
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There are no islands in close vicinity of the project site(s), hence, the views from such
places would not be affected due to the proposed project.



The aerial view of the project site would be affected due to sedimentation during the
construction phase. Therefore, minimizing sedimentation would be of utmost
importance.



The aerial view of the borrow areas, as mentioned earlier, would not be seriously
affected. However, it would be important to keep borrow areas in level with adjoining
deep areas.

7.5.5

Health and safety

The main health and safety issues during the project would be in the operation of pump with
the risk of toppling during bad weather. Falls and accidents due to carelessness during the
pumping operation and untidiness of the surface with the fill containers may be an issue.
Noise levels felt by workers would not be a health issue as the gensets on the sand barge
would be sound proof.

7.6

Socio economic impacts

There are a few socio-economic impacts arising from the proposed project, which are mainly
positive. They include a few additional job opportunities and increased revenue for the
Proponent and Government. There are also other direct and indirect economic opportunities
that may be related to the project. For example, retail services in the sale of sand.
The above impacts and reduced manual labour and risks related to diving for sand mining
arise from improved efficiency of the sand mining process due to the use of sand pumps.
The only negative socio-economic impact of the use of sand pumps would be the conflicts
that would arise with miners who use the same location for manual sand mining. This needs
to be considered carefully and such conflicts shall be avoided.

7.7

Impacts of the Alternatives

The preferred alternative locations namely Thilafalhu and Gulheefalhu are industrial islands
and have the advantage that relevant arrangements for future sand mining processes can be
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made by the government. Furthermore, these are lagoons that are already impacted by
reclamation and found to have areas of fine sand, which can be allocated or exploited for
future sand mining activities. Hence, the overall impacts would be smaller with better
economic and social advantages.
The alternative use of excavator may not be suitable due to the high rubble content in dredged
material. Also, the impact of sedimentation may be greater without adequate controls but
excavator would be able to dredge or excavate the seabed more evenly with a lesser degree of
impact on visual aesthetic of the topographic appearance of the lagoon. The use of grab
hoppers in the proposed lagoon as well as the alternative lagoons may have added advantages
and greater economic feasibility. However, due to the large volume of the grab hoppers, the
volume would be high and so the level of siltation. Hence, pumps would be considered to
have a lesser impact overall with greater long-term benefits in social and environmental
acceptability.

7.8

Uncertainties in Impact Prediction

Environmental impact assessment involves a certain degree of uncertainty as the natural and
anthropogenic impacts can vary from place to place due to even slight differences in
ecological, geomorphological or social conditions in a particular place. The level of
uncertainty, in the case of the proposed project, may be expected to be low due to the
experience of using sand pumps in similar settings in the Maldives. However, impacts of the
fill process have not been documented for sand mining activities using sand barges as there
are very few such activities for which EIA has been done or environmental monitoring has
been undertaken in the past.
Given that environmental monitoring is lacking for most of the projects implemented in the
country, as a result of which uncertainties in impacts of projects still exist, it is proposed that
the Proponent shall undertake voluntary monitoring as described in the monitoring
programme given in the EIA report.
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8

Mitigation Measures

8.1

Introduction

It is evident that island and coral reef environments are susceptible to changes and
implications that will be brought about from projects involving environmentally damaging
activities. As described earlier, some impacts are felt largely while others are localized.
However, most of the negative environmental impacts associated with the proposed project
are minor and with proper environmental management can be reduced even further. It should
also be noted, even though some of the impacts are regarded as minor, without proper
monitoring and management they can escalate into significant environmental impacts.
The following section describes key environmental mitigation measures that will be
undertaken during the construction and operation of the proposed domestic aerodrome.

8.2
8.2.1

General Mitigation Measures
Mobilization, Machineries and Materials

Precautionary measures need to be in place while loading and unloading of materials and
machineries at work sites under supervision at all times throughout the cycle of the project.
Efforts must be made to avoid accidental spillages from machinery including overtopping
leading to severe spillages. Machines must be operated by experienced operators and make
sure machines are clean all the time. Avoid throwing of cleaning materials and changed oils
into the environment.
Efforts must be made to avoid any contamination of the environment in particular, while
handling of fuel, chemicals, and materials. Workers and helpers must be provided with
relevant information. Other aspects to be considered include to


Avoid damage to coral reefs through proper navigations



Avoid project activities at night times
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8.2.2

Waste Management

Waste is of little relevance to the project due to the small quantities. However, waste is one of
the most pressing environmental issues that needs management and all levels no matter how
small it is. The waster arising from the project activities may be small but the project takes
place in the sea, in a fragile marine environment. Therefore, it is really important that no
waste is allowed to be thrown into the sea and the vessels have appropriate waste management
systems including bins. Furthermore, it would be important to ensure that the waste that arises
from the activities of the staff are disposed of appropriately. All personnel shall be required to
strictly follow waste management procedures and ensure that no waste is thrown in to the sea.
The following measures will be implemented to mitigate the likely adverse impacts on the
environment.


All general waste will be put in bins and covered. The bins in vessels should be
immobile and well-sealed to ensure contents do not fall off during rough sea.



Keep dhoni/vessel clean at all times. The bags or fill containers on the vessel shall
be placed on clean area free of dirt.



Avoid washing tools, equipment etc. into lagoon.



Do not keep fuel barrels or cans on the sand barge but in in-built tanks or on the
dhoni or vessel. They should be kept securely.

8.2.3

Filling of bags or containers

The mitigation measures include:


To ensure appropriate supervision during filling.



Ensure containers are filled with minimal loss



Pump is not left to run unintentionally and on free surface



Fill large containers and transfer to small bags manually

8.2.4

Human Environment

Considering the nature of work, proper equipment and safety gears shall be provided to the
workers. To minimise the risks associated with health and safety issues, the project proponent
will be responsible to ensure that adequate health care arrangements will be available at the
site throughout the project period.
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9

Environmental Monitoring

9.1

Introduction

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


water quality



coastal dynamics



bathymetry



live coral cover and nektonic fauna



changes in project area usage patterns



impacts are accurate and mitigation measures taken are effective



the thresholds are kept within the baseline limits predicted

9.2

Recommended Monitoring Programme

Outlined in Table 9-1 is a project specific monitoring programme. This monitoring
programme for the proposed project includes three monthly and six-monthly monitoring.

9.3

Monitoring Report

A detailed environmental monitoring report is required to be compiled and submitted to the
Environment Protection Agency yearly based on the data collected for monitoring the
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parameters included in the monitoring programme given in this report. EPA may submit the
report to the relevant Government agencies to demonstrate compliance of the Proponent.
The report will include details of the site, strategy of data collection and analysis, quality
control measures, sampling frequency and monitoring analysis and details of methodologies
and protocols followed.
The report will cover the following:


Details of the site



Details of methodologies and protocols followed



Strategy of data collection and analysis



Sampling procedures and quality control measures



Monitoring results
-

Water quality results

-

Benthic cover at baseline locations

-

Drogues or current data

-

Pump logs or volumes pumped

-

Fuel consumption data

-

Labour details



Compliance with relevant standards and requirements of the EIA



Performance of the different project components in achieving the project objectives



Conclusions and recommendations
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Table 9-1: Proposed annual monitoring schedule with costs
No.

Indicator/locations

Parameters to be monitored Frequency and duration M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 Total

1

Marine water quality (50m within
Water quality: Turbidity, TSS
the sedimentation impact zone)

Every 3 months

5

2

Coral and benthic cover at
baseline locations

Live coral cover and fish
survey - Photo quadrates/LIT
and fish survey

Every 3 months

4

3

Currents/hydrodynamics (5
Drogue tracks
locations around the project area)

Every 3 months for the
first two years only

5

4

Changes in bathymetry at borrow High tide line and low tide line
Once a year
area and 50m around it
using differential GPS

5

Monitoring report (annual)

5

5

Annually

TOTAL

5

5

5

Rate
(USD)

Total (USD)

20

10.00

200.00

4

30.00

120.00

5

20

25.00

500.00

1

1

25.00

25.00

1

1,000.00

1,000.00

1

1,845.00

Note:
M indicates Month
The costs given does not cover travel, food and accommodation as well as other site logistics during field investigations
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10 Conclusions
In conclusion, the project to mine sand from Fushidhiggarufalhu using sand pump is justified
from a technical as well as environmental and a social point of view. The main negative
impacts of the proposed development include changes in surface water quality within 100m of
the sand pumping location during the filling of containers due to spill run-off. Due to the low
volume of pumping using small (4 to 6 inch pumps), the sediment levels would be low,
therefore, low impact and easily diluted by currents overnight. There are no sensitive marine
areas of significance that may be affected by the sediment run-offs.
The project does not have many alternatives but some alternative locations such as Gulhee
Falhu and Thilafalhu may be considered for future sand mining activities as the proposed
lagoon is a potential candidate for tourism development. However, this is not of specific
relevance to the project.
In conclusion, the project components are justifiable and may be allowed to be undertaken
given the low environmental impact. However, monitoring is recommended to be undertaken
for at least 2 years.
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12/18/2017

Print :: Workspace Webmail

Fushidhiggarufalhu Sand Mining EIA
hassan@sandcays.com [hassan@sandcays.com]
Sent: 12/18/2017 4:54 AM
To:

secretariat@kaaf.gov.mv

Cc:

"Ahmed Zahid" <zahid@sandcays.com>, fizah@sandcays.com

Dear Sir
Please find the attached EIA Report of Fushidhiggarufalhu Sand Mining.
Have a nice day

Hassan
Jameel
Sandcays Pvt. Ltd.

H. Alihuras
Lonuziyaaraiy Magu
Malé, Maldives
Mobile: (960)7922254
Tel :(960) 3307675
Fax: (960)3009799

Environment specialists
www.sandcays.com
CONFIDENTIALITY CAUTION: This email and any files attached to it is intended solely for the individual named therein and may contain confidential information. Unless you are the
intended recipient, any distribution, copying or disclosure of the message or any information contained in the message is strictly prohibited. If you have received this message in error
please delete it and all copies from your system and notify the sender immediately by return e-mail.
DISCLAIMER: E-mail transmission may be intercepted, tampered with, corrupted, or destroyed during the transmission. The sender is therefore not responsible for any errors or omissions
in the contents of this e-mail nor for loss and damage arising out of or in connection with the use of this e-mail as a mode of correspondence, including but not limited to any loss or damage
incurred as a result of this e-mail arriving late or containing viruses. Opinions, conclusions and other information in this message that do not relate to the official business of this company
shall be understood as neither given nor endorsed by this company or its affiliates.

Before you print think about the ENVIRONMENT. Care for the Environment.

Copyright © 2003-2017. All rights reserved.

https://email19.asia.godaddy.com/window/print/?f=html&h=614762687&ui=1

1/1

