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1 Non-technical Summary
This non-technical summary highlights the findings of the Second Addendum to the
Environmental Impact Assessment of the proposed development of a Transit Hotel and Luxury
Villas on the island of Finolhas in Baa Atoll by Coastline Hotels and Resorts Pvt Ltd. The
proponent has brought changes to the concept plan, based on which the EIA for the project was
approved. The EIA report was submitted and approved on 21st January 2013. A revised concept
plan has been approved and a conditional development approval by the Ministry of Tourism has
been provided, conditional to environmental clearance by EPA. This addendum therefore covers
description of these changes, their environmental impacts and any mitigation measures that are
required in context of environmental impacts and mitigation measures described in the EIA of
2013,
The changes proposed to the concept are;




Quay wall construction on the land side of the harbour basin
Revetment construction on the south western shoreline
Construction of a temporary jetty on north eastern lagoon

These changes are fully discussed in Section 4 of the report, while impacts and monitoring
required are discussed in Sections 5 and 6.
While the proposed changes to the concept range from minor to moderate (few cases), the
environmental footprint of the proposed changes are anticipated as low.
Revetment works proposed is likely to have a positive impact to the shoreline where it has
been proposed and nearby shoreline, as the primary objective of the revetment was to control
severe erosion in this area. Quay wall, although not part of original concept would provide
additional mooring space within the harbour in addition to reducing sediment fill up into the
harbour basin without the quay wall. The quay wall construction will not completely block water
flow across the harbour along the shoreline as there are gaps in the revetment beneath harbour
wall ways. Temporary jetty has been proposed for the construction period only (second phase of
the overall project, described in EIA 2013). Hence no significant additional impacts are expected
to occur due to the changes to the concept plan and construction of temporary jetty. Therefore, it
is concluded that the mitigation and monitoring proposed in the EIA for this development is
more than sufficient to address these requirements of the project.
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ޚުލާސާ

.1

މި ޚުލާޞާއިން ދައްކައިދެނީ ކޯސްޓްލައިން ހޮޓެލްސް އެންޑް ރިސޯރޓްސް ޕްރައިވެޓް ލިމިޓަޑްގެ ފަރާތުން ބ .ފިނޮޅަހުގައި
ހަދަން ނިންމާފައިވާ ޓްރާންސިޓް ހޮޓެލްއާއި ލަގްޒަރީ ވިލާގެ ކޮންސެޕްޓްއަށް ގެނެސްފައިވާ ބަދަލުތަކުގެ ސަބަބުން ކުރިން
ތައްޔާރުކޮށްފައިވާ ތިމާވެއްޓަށް އަސަރު ފޯރާނެ މިންވަރު ބަޔާންކުރާ ރިޕޯޓްގެ ދެވަނަ އެޑެންޑަމްގެ ހޯދުންތަކުގެ ޚުލާޞާއެކެވެ.
މިމަޝްރޫޢޫއަށް ތައްޔާރުކުރެވުނު އީ.އައި.އޭ ރިޕޯރޓް ތައްޔާރުކުރެވުނު ކޮންސެޕްޓް ޕްލޭނަށް މިހާރު ގެނެވިފައިވާ ބަދަލުތަކަށް
ނ ްތ ަކ ަމ ް
ސ ަލ ެއ ްއ ެ
ށ ަމ ްއ ަ
ނ ިދ ުއ ަމ ް
ށ ެގ ް
ރ ައ ް
ށ ަމ ަ
ގ ަތ ް
ދ ުލ ަތ ާކ ިއ ެއ ްއ ޮ
ބ ަ
މިނިސްޓްރީ އޮފް ޓުއަރިޒަމްއިންވަނީި ،މ ަ
ށ
ސ ްއ ަކ ްތ ުކ ި
އ.ޕީ.އޭ އިން އަންގައިފިނަމަ އެގޮތަށް ކުރިއަށް ގެންދިއުމަށް ހުއްދަދެއްވާފައެވެ .މި އެޑަންޑަމްގައި ބަލާލަނީ މިބަދަލުތަކަށާއި،
ބަދަލުތަކުގެ ސަބަބުން ތިމާވެއްޓަށް ކޮށްފާނެ އަސަރުތަކަށެވެ .މިގޮތުން ކޮންސެޕްޓް ޕްލޭނަށް ގެނެސްފައިވާ ބަދަލުތަކަކީ:



ރަށުގައި އެޅޭ ބަނދަރުގައި އެއްގަމު ވާޓަރެއްލުން



ރަށުގެ ހުޅަނގުދެކުނު ފަރާތުގައި ތޮށްޓެއްލުން



ރަށުގެ އިރުދެކުނު ފަރާތުގައި އޮންނަ ފަޅުތެރޭ ފާލަމެއް އެޅުން

މިބަދަލުތަކުގެ ތަފްޞީލް މިރިޕޯރޓްގެ  4ވަނަ ބައިގައި ހިމެނިފައިވާނެއެވެ .އަދި މިކަމުގެ ސަބަބުން ތިމާވެއްޓަށް ކޮށްފާނެ
އަސަރާއި

މިއަސަރުތައް

މޮނިޓަރ

ކުރުމަށް

ކުރެވޭނޭ

މަސައްކަތަށްވެސް

މިރިޕޯރޓްގެ

5

އަދި

6

ވަނަ

ބައިގައި

ބަލާލާފައިވާނެއެވެ.
ކޮންސެޕްޓް ޕެލޭނަށް ގެނެވިފައިވާ ބަދަލުތަކަކީ ކުދި އަދި މެދުމިނުގެ ބަދަލުތަކަކަށް ވީކަމުގައިވިއަސް ،މިބަދަލުތަކުގެ
ސަބަބުން ތިމާވެއްޓަށް މާބޮޑު ނޭދެވޭ އަސަރުތަކެއް ކުރާނޭ ކަމަކަށް ނުފެނެއެވެ .މިމަޝްރޫގެ ދަށުން ރަށުގެ ހުޅަނގުދެކުނު
ފަރާތުގައި ތޮށިލުމުގެ މައިގަނޑު މަޤްޞަދަކީ އެސަރަހައްދު ގިރުން ހުއްޓުވުންކަމަށް ވުމުން ،މިމަސައްކަތުގެ ސަބަބުން
އެސަރަޙައްދުގެ ގޮނޑުދޮށަށް ވަރަށް އެދެވޭ އަސަރުކުރާނޭ ކަމަށް ލަފާކުރެވެއެވެ .ބަނދަރުގެ އެއްގަމު ވާޓަރުލުމުގެ ސަބަބުން
އޮޑިފަހަރު އެޅުމަށް އިތުރު ޖާގަ ލިބުމުގެ އިތުރުން ބަނދަރު ތިލަވުމުގެ މައްސަލައަށްވެސް ހައްލަކަށް ވެގެންދާނެއެވެ .މިވާޓަރު
ޑިޒައިން ކުރެވިފައިވާ ގޮތުން ވާޓަރު ލީކަމުގައިވިއަސް ފެންދައުރުވާނޭކަން ފާހަގަކުރެވެއެވެ .މީގެ އިތުރުން މިމަޝްރޫޢުގެ ދަށުން
އެޅުމަށް ހަމަޖެހިފައިވާ ފާލަން އެއީ ވަގުތީގޮތުން ކޮންސްޓްރަކްޝަން ދުވަސްތަކުގެ ބޭނުމަށް އެކަނި އެޅޭ ފާލަމެއްކަމަށް
ފާހަގަކުރަމެވެ.
އެހެންކަމުން މިމޝްރޫޢުގެ ސަބަބުން ތިމާވެއްޓަށް ގެއްލުންބޮޑު އިތުރު އަސަރެއްކުރާނޭކަމަކަށް ނުފެނެއެވެ .ވީމާ ކުރިން
ތައްޔާރުކުރެވިފައިވާ ރިޕޯރޓްގައި ހުށަހެޅިފައިވާ މޮނިޓަރިންގް މަސައްކަތްތަކާއި ތިމާވެއްޓަށް ކުރާ އަސަރު ކުޑަކުރުމަށް އެޅިދާނެ
ފިޔަވަޅުތައް މިމަޝްރޫޢުއަށް ފުދޭކަމުގައި ބެލެވެއެވެ.
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2 Introduction
The Environmental Impact Assessment Report for the Development of a Transit Hotel and
Luxury Villas at B. Finolhas (LaMer, 2012) was submitted to and approved by EPA on 21st
January 2013. However, the proponent has brought changes to the concept plan, which has now
been given a conditional approval by the Ministry of Tourism, on the basis that the changes are
given environmental clearance by EPA. This Addendum to the EIA Report for the Development
of a Transit Hotel and Luxury Villas at Finolhas describes the proposed changes to the
development concept and discusses potential environmental impacts associated with these
changes. The report also proposes mitigation measures to reduce those impacts in the context of
environmental impacts and mitigation measures already discussed in 2012 EIA report approved
for this project.
The proposed changes to the Concept Plan include:




Quay wall construction on the land side of the harbour basin
Revetment construction on the south western shoreline
Construction of a temporary jetty on north eastern lagoon

The above changes are discussed in detail in Section 4 of this Addendum.
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3 Terms of Reference (ToR)
A scoping meeting to discuss the proposed changes to the Concept Plan was held at the
Environmental Protection Agency on the 4th of November 2014. The scoping meeting was held
with the project proponent, consultant and EPA officials. Based on the discussions at the
meeting, a ToR was finalized and approved by EPA on the 9th of November 2014 (see Appendix
1).
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4 Project Description
The proposed changes to the Concept Plan include:




Quay wall construction on the land side of the harbour basin,
Revetment construction on the south western shoreline, and
Construction of a temporary jetty on north eastern lagoon

Details of these components are described below.

4.1

Quay wall construction on the land side of the harbour basin

Harbour quay wall will be constructed using concrete L shaped elements that are precast on
site. The total length of the quay wall is 170m. A total of 225 L shaped elements will be used to
attain 170m length of the quay wall. Structural and engineering details of the quay wall are
shown in Appendix 2. A capping beam of approximately 2 meters will form the top surface of
the quay wall. Harbour basin is already deepened as part of ongoing construction. Therefore no
dredging is associated with construction of the quay walls. Back filling of the quay walled area
will be with sand already excavated during the basin dredging. This sand is currently stock piled
within the vicinity (Figure 1).

Figure 1. Harbour quay wall construction area (left) and harbour basin showing walkway on the western side
of the harbour, with rock boulder breakwater beneath (right)

4.2

Revetment construction on the south western shoreline

Shoreline change over time at Finolhas was assessed by carrying out planimetric surveys of
the island in October 2010 and in November 2012 (Figure 2). Edge of vegetation and the toe of
beach, which is defined as the intersection of beach sediments with the reef surface and is
usually characterized by a distinct break in beach slope were surveyed to determine the loss and
gain of beach around the island. These surveys were carried out using a GPS that gives
4-9

planimetric positions within accuracy of ±1m. Maps produced from the surveys were overlaid
on each other to quantify beach change.

Figure 2. Planimetric survey of Finolhas from 2010 to 2012

Area inside the edge of vegetation obtained from the map of October 2010 was 214,957m2,
while the area from the map of November 2012 was 211,247m2. The change in the vegetated
area of the island in two years since October 2010 is therefore -3,710m2, hence, the loss of
vegetation due to changes to shoreline is 1.7% of the area of October 2010. Comparison of toe of
beach from both maps shows that area inside the toe of beach from the map of October 2010 was
238,865m2, while the area from the map of November 2012 was 235,103m2. This is a loss of
3,762m2, which is almost the same area as the vegetated area loss (Figure 2).
Detail assessment of eroded areas was undertaken by identifying the regions along the beach
where the toe of beach have encroached the edge of vegetation of October 2010. This showed
three main regions where erosion of land has occurred (Figure 3). Encroachment of toe of beach
into vegetation was largest at the northwestern end of the island while both NE and SW side of
the island shows some degree of beach retreat inward of the edge of vegetation (Table 1).
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Figure 3. Images of beach where significant erosion has been observed (proposed general location of the
revetment structure.
Table 1. Measurements of beach toe (ToB) within the severely eroded area

Eroding
region
1
2
3
4
5
6
7
8
9

Area lost [retreat of
ToB inland of edge of
vegetation] m2
387.64
237.80
6.55
5.88
0.77
24.74
4.52
13.70
7.64

Location
NW end
NW end
NE side
NE side
NE side
NE side
SW side
SW side
SW side

Area of the land lost to the sea as calculated from the regions where the toe of beach has
retreated inland of the edge of vegetation shows that 91% of land loss occurred at the
northwestern end of the island.
LaMer (2012) described the general climate and oceanographic conditions in Baa Atoll.
Further review of existing literature available for wave climate on an island, Hulhudhoo of Baa
Atoll (Kench et al., 2009) provides a better understanding of general wave conditions over the
reef platforms of the islands of Baa Atoll. Summary wave characteristics reported by Kench et
al., (2009) shows that during southwest monsoon mean significant wave heights ranged between
0.16m and 0.25m with corresponding wave periods ranging between 8s and 9.2s.
Based on the observations and the quantitative analysis of land loss due to erosion that is
occurring at the northwestern end of the island it is recommended that the northwestern end of
the island is protected and stabilized through an engineered structure. Options for soft
engineering methods were considered as a first preference as it would provide an aesthetic
4-11

advantage over hard engineering structures. However, this option could not be used at the given
location as it was found to be the most dynamic area around the island and a softer engineering
structure would not be very effective at this part of the island. Therefore it is recommended that a
seawall that is anchored deep into the ground is constructed as a beach protection structure at the
northwestern end of the island. In order to minimize the impact of construction of this structure
on the beach it is also recommended that this structure is constructed using precast concrete
panels. The total length of the revetment structure is 166m. Schematic layout of this structure is
given in the drawing shown in Appendix 2.

4.3

Construction of a temporary jetty on north eastern lagoon

A temporary jetting construction is proposed for unloading materials and equipment for the
construction of the second phase of the development (luxury villa construction phase, see LaMer
(2012) approved for this development). The location and structural layout of the jetty is given in
Appendix 3. The overall length of the jetty structure is approximately 50m with a width of 6m.
The jetty would be constructed using a matrix of H beam structure set off the shallow lagoon up
to the reef edge. The walking/vehicle movement surface would be constructed using metal
sheets. The whole structure would be made sturdy by welding various components together. It is
not proposed that the H piles be driven (through excavation pits) to the bottom. The weight of the
whole structure is expected to make the structure sturdy and firm to unload materials.
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5 Environmental Impacts
The EIA for Development of Transit Hotel and Luxury Villas at B. Finolhas (LaMer, 2012)
discusses in detail, all potential impacts due to the construction and operation of the proposed
project. The Addendum looks at impacts which may arise due to the proposed changes to the
Concept Plan. Potential impacts due to the project include:



Impact on shoreline due to shoreline revetment and quay wall construction
Impact on the reef due to construction of temporary jetty

The impact on the shoreline is not likely more than the previously anticipated impact
identified in the EIA report prepared for the project in relation to overall construction related
activities of the project development concept. Hence shoreline impacts are expected to be
moderate as earlier proposed (Please refer to Section 9 of LaMer (2012) for details).
The proposed quay wall as part of the final finishing of the harbour basin would also have
negligible impact on the shoreline in the context of added changes to the proposed harbour
infrastructure. It was originally proposed that the shoreline side of the harbour basin would be
left as a natural shoreline feature. However, over the course of construction of the harbour basin
it has been observed that there is significant movement of sediments along the beach which has a
tendency to fill the basin dug for the harbour. With the filling of the basin by sediments at the
current rate, it is expected that the basin would be shallower requiring much more frequent
maintenance dredging than previously anticipated. The quay walls will allow a deeper berthing
area increasing the overall usage of the harbour basin. Along with the quay wall, a breakwater
will be constructed beneath the walkways that function as the side walls. The low elevated
breakwater functionally also provides good flushing of the harbour in addition to its function as a
wave breaker. This breakwater construction and its overall impact on the shoreline sediment
transport and near shore hydrodynamics have been already discussed in the EIA report. Impact
mitigation measures and monitoring attributed for potential impacts has also been discussed in
the EIA report (Sections 11 and 12 of LaMer, 2012).
Revetment construction is likely to cause changes to the shoreline sediment movement. The
justification for the construction of the revetment in the proposed area was based on the
observation of severe erosion in this area. In this context the revetment will stop erosion in the
immediate area of its construction. Sediments along this area will have tendency to move either
to east or west of the revetment through the influence of monsoonal wind and currents. It is not
anticipated that severe erosion will occur elsewhere along the shoreline. However, change to the
shape of shoreline will be inevitable. This change will be monitored within the overall shoreline
monitoring program developed and approved as part of the EIA for this project.
Similarly construction of temporary jetty will also bring changes that are inevitable. In this
regard some change to the lagoon bottom and the benthic community in the immediate area will
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be impacted. Since there is no excavation for the footing of the uprights, impact on the sea
bottom will be limited to the immediate areas of the footings. There will be shading of the reef
communities that are directly under the jetty structure causing some temporary impacts. Since
the jetty will be removed after the construction phase these impacts are reversible.
Hence the proposed changes to the concept plan is not foreseen to have any major or
significant impacts on the environment, other than those which have already been discussed in
the original EIA report (LaMer, 2012). All the impact areas and their mitigation measures have
been fully discussed in the EIA report for this project (LaMer, 2012).
Based on the findings of the survey work for the EIA report (LaMer, 2012) and evaluation of
proposed changes and their associated impacts to the surrounding environment, no additional
negative impacts are envisaged.
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6 Monitoring program and mitigation measures
The EIA for development of a Transit Hotel and Luxury Villas at Finolhas provides a detailed
monitoring programme for the construction and operational phase of the project. This
programme is seen sufficient for the project and it is not expected that any additional monitoring
is required with these changes to the concept plan. Relevant components that are associated and
are considered for monitoring in association with the components of this addendum as provided
in the EIA report are shown in Tables 2 and 3 below.
Table 2. Monitoring programme for construction phase of the project
Reef community
Reef
benthos
(coral and other
benthic cover)
Reef
fish
community,
diversity
and
abundance
Coral recruitment,
growth rates and
mortality
Sea water (sea
water tested for
contaminants or
increased in
nutrients due to
outfall),

Beach
environment /
coastal erosion
monitoring

Methodology
Photo quadrate method

Sampling frequency
Every six months

Fish visual Census

Every six months

Quadrate method including
photo-quadrate methodology

Every six months

Water samples sent to Food and
drug authority for analysis.
Following parameters are to be
tested;

Every six months












Status
Already included in the
and monitoring has
initiated
Already included in the
and monitoring has
initiated
Already included
and monitoring
initiated.
Already included
and monitoring
initiated.

EIA
been
EIA
been

in the EIA
has been
in the EIA
has been

Temperature
Salinity
pH
Turbidity
Nitrates
Ammonia
Phosphates
Sulphates
BOD
COD

Sedimentation rates at selected
sites should also be monitored
Shoreline mapping using
precision GPS (high tide and
beach toe)
Beach profiles at baseline
locations/ beach sediment
properties

Once every month
after completion of
dredging works at
basin and entrance
for 6 months; after
wards once every 2
months
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Already included in the EIA
and monitoring has been
initiated

Table 3. Monitoring program for operational phase of the project
Reef community
Reef
benthos
(coral and other
benthic cover)

Methodology
Photo quadrate method

Sampling frequency
1)After completion of
construction,

Status
Already included in the EIA.

2) Once every 3
months for the 1st
year

Reef
community,
diversity
abundance

fish
and

Sea water (sea
water tested for
contaminants or
increased in
nutrients due to
outfall),

Beach littoral
dynamics

Fish visual Census

3) Once a year from
2nd year onwards
1)After completion of
construction,

Already included in the EIA.

2) Once every 3
months for the 1st
year

Water samples sent to Food and
drug authority for analysis.
Following parameters are to be
tested;











Temperature
Salinity
pH
Turbidity
Nitrates
Ammonia
Phosphates
Sulphates
BOD
COD

Sedimentation rates at selected
sites should also be monitored
Use of precision GPS to map
the beach area. High tide line,
beach toe line and erosion scarp
lines will be mapped
This component can be done by
resort management by hiring
staff to do the surveys and send
data
to
environmental
consultant to analyze and
include in the monitoring report

3) Once a year from
2nd year onwards
1)After completion of
construction,

Already included in the EIA.

2) Once every 3
months for the 1st
year
3) Once a year from
2nd year onwards

Every four months
(this would give a
clear picture
of
shoreline
changes
over long term and
seasonal shifts)

Already included in the EIA.

Mitigation measures for predicted impacts are also discussed in Section 11 of the original
EIA that sufficiently address negative impacts that are foreseen after evaluating impacts that may
result due to the project.
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7 Conclusion
The environmental impacts associated with the proposed changes to the concept plan are
similar in nature as those which were identified in the EIA report prepared for the project. This
conclusion is based on the evaluation of various components of the project, implementation
methods discussed, findings of the existing environment and environmental components that are
likely to be affected. The environmental components associated with the proposed additional
components of the project are;



Impact on shoreline due to shoreline revetment and quay wall construction
Impact on the reef due to construction of temporary jetty

Impact on shoreline environment is seen to be low due to added changes to the harbour basin.
The sediment transport along the shoreline will be blocked because of the construction of the
quay wall. It is important to note that that the sediment transport along the shoreline would also
be interrupted in the original concept because a significant proportion of the sediment will fall
into the harbour basin as they move along the shoreline. The quay wall construction will in
principle minimize maintenance deepening of the harbour basin thereby reducing associated
costs.
Revetment construction on the southwestern side shoreline would also influence the sediment
transport in this area. The construction is however, justified in the context of severe erosion
observed in this area over the course of the construction phase of the project that is still on going.
This construction will stop erosion in this area to that extent (revetment location) and has the
potential for sediments to accumulate outside the revetment in association with favourable
environmental conditions.
Temporary jetty construction and associated impacts are inevitable. However the impacts
associated from the construction would be limited and efforts are been put to minimize such
impacts.
Therefore, with due consideration to the environmental components identified above and the
extent of the project activities and their likely and predicted impacts identified, the consultant
concludes that the changes which have been brought to the project components and designs are
feasible without significant or irreversible impacts. Appropriate mitigation measures have
already been considered in the EIA report to correct and minimize unfavorable environmental
changes.
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Appendix 1 Terms of Reference (ToR)

Appendix 2 Site Plans and other drawings
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Appendix 3 Temporary jetty location and drawings

Second phase harbour jetty on RESIDENT SIDE.
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