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1. NON TECHNICAL SUMMARY

This is the First Addendum to the project’s approved main EIA, which has been prepared for
obtaining permit and environmental clearance for a new burrow site that will be used for
obtaining all required fill material for the proposed revetments to be developed in Dh.
Maaenboodhoo. The Proponent of the project is Ministry of Environment and Energy and
the contractor of the project is SAS e Senok JV Pvt. Ltd.

It is a legal requirement under the Amended EIA Regulation 2012 EIAs/Addendums for
projects that are believed to generate negative environmental impacts. This Addendum has

been prepared as per the approved Terms of Reference (TOR) on 3 December 2015.

The scope of this Addendum is to assess the existing environmental condition of the proposed
project areas and surrounding environment, identify potential environmental impacts, propose
environmental management and mitigation measures to minimize environmental impacts as
well as propose an environmental monitoring plan with appropriate environmental parameters

to monitor changes on a regular basis.

The proposed new burrow site is located on the southern side of the island within the EPA
guideline buffer boundary of 50m from the shoreline and 100m from the outer reef line as
implemented under the Dredging and Reclamation Regulation 2013.

A detailed environmental assessment was undertaken as part of the main EIA and marine and
coastal environmental assessments relevant for the proposed project have been used as the

baseline environmental condition in this Addendum.

Main environmental impacts from the proposed project will be from sedimentation including
water quality deterioration, reef damage as well as direct destruction of lagoon habitats within
the new burrow site boundary. Although, these impacts are inevitable, it is effects can be
reduced by implementing various environmental management and mitigation measures such
as undertaking dredging operations coinciding with low tide and on calm days as well as
undertaking the operations in the quickest possible timeframe to reduce impact exposure

period.
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Environmental monitoring has been planned to undertaken in conjunction with the main EIA

environmental monitoring plan.

Although there are a number of environmental impacts from the proposed development, some
of these can bring permanent changes to the environment of the island, other impacts can be
reduced and mitigated by use of appropriate methodology. The effectiveness of these
methodologies can be documented by implementing a comprehensive monitoring
programme. Also, with positive social outlook of the project and considering the overall need

for the project, it is concluded that the project should go ahead as planned.
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2. INTRODUCTION

21 BACKGROUND

The proposed project involves protection of areas affected by beach erosion on the NE, SE,
NW and SW of Dh. Maaenboodhoo Island by means of rock boulder revetment breakwater
and geo-bag revetment. In this regard, it is proposed to build a 220m long rock boulder
revetment breakwater along the NE side, 550m long rock boulder revetment breakwater
along the SE side, 225m long geo-bag revetment along the NW shoreline and 190m long geo-

bag revetment along the SW shoreline of the island.

The required material for filling, beach profiling and core material for the geo-bag revetment
and rock boulder revetments is proposed to be obtained from two burrow sites (western side
and southern side) initially approved by EPA on 26 August 2015. This Dredging and

Reclamation Permit has been attached in Appendix 1 (Dredging and Reclamation Permit).

With regards to undertaking the above-mentioned project, the Environment Impact
Assessment (EIA) was prepared by Mohamed Zuhair (EIA01/15) and Ibrahim Shakir and
approved by Environment Protection Agency (EPA) in November 2015.

The main EIA for the project was prepared based on the Terms of Reference (TOR) approved
by the EPA on 16 September 2015. (Appendix 2: EIA Terms of Reference).

Since the burrow sites for obtaining necessary fill and core material for the proposed
revetment works has already been approved by EPA on 26 August 2015, extensive
consultation with Maaenboodhoo Island Council and other relevant parties with regards to the
approved locations of burrow sites for the proposed project was not undertaken. However,
based on further consultations among the Island Council, Project Proponent, Project
Contractor as well as Member of Parliament of the Constituency with regards to proposing a
new burrow site has been undertaken and agreed, which forms the basis for this First
Addendum to the main EIA for proposed coastal protection works to be carried out in Dh.

Maaenboodhoo Island.

As all dredging and reclamation works require a permit from EPA under the Dredging and
Reclamation Regulation 2013, a new dredging permit for the new site will be issued by EPA,
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which was agreed by the concerned parties. (EIA Attachment: Application for New

Dredging and Reclamation Permit).

This is the First Addendum to the project’s approved EIA, which has been prepared for
approval due to the change in location of the approved burrow sites to a new burrow site. The
proposed new burrow site will be located slightly southwards of the island having 222m in

length, 31m in width and 1m in depth

This addendum document was prepared upon approval of a Terms of Reference for the
Addendum by EPA on 3 December 2015. (Appendix 3: EIA Addendum Terms of

Reference).

This Addendum is part of the approved main EIA for the project, hence it shall be read in
conjunction with the approved EIA for Proposed Coastal Protection Works in Dh.
Maaenboodhoo, which contains detailed information on the project and site conditions.

2.2 PROPONENT AND CONTRACTOR

The proponent of the proposed project is Ministry of Environment and Energy, Government of

Maldives.

The contractor of the proposed project is SAS e Senok JV Pvt. Ltd., a private company registered in

the Maldives having the following contact details;

SAS E Senok JV Pvt. Ltd.

M. Ibage, 1* Floor

Iramaa Magu

Male’

Maldives

Tel: 3331682

Fax: 3301682

Email: saud@saseconstruction.com
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2.3 RATIONALE

Although 3 burrow sites around the island lagoon for the project were initially identified to be
approved, only 2 sites were approved by EPA, which are the located and on the western and

southern sides of the island.

Based on extensive discussions and consultations among Maaenboodhoo Island Council,
Ministry of Environment and Energy, SAS e Senok JV Pvt. Ltd as well as Member of
Parliament for Dh. Kudahuvadhoo Constituency, only one site was agreed to be used as a
burrow site for the project, which is now located further south from the approved burrow site

located on the south.

The main reason for changing the location of the burrow sites are that the western side of the
island is a potential tourism development area, hence obtaining fill material from the lagoon
may negatively impact the activities proposed for the area, and the approved burrow site
located on the southern side of the island is located close to the island, which is placed on an
anticipated future land reclamation project, hence relocating the burrow site further south will
avoid any anticipated future land reclamation boundary. Also, an important consideration has
been given to combine the two approved burrow sites to obtain fill material to a designated
one location. Thus, there will be no need to obtain fill material from different locations of the

island, which may have more negative environmental impacts to the island.

Hence, this Addendum to the approved main EIA has been prepared in order to obtain
approval and environmental clearance for the proposed new burrow site located on the

southern side of the island.

24  SCOPE AND APPROACH

The main scope of this Addendum is to assess the existing environmental conditions of the
proposed new burrow site, predict and evaluate environmental impacts, propose
environmental management and mitigation measures to minimize environmental impacts as
well as propose an environmental monitoring plan with appropriate environmental parameters
to monitor changes on a regular basis as a result of obtaining fill material from the proposed

new burrow site.
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This Addendum has been prepared based on information collected from the baseline
environmental assessments undertaken to prepare the project’s EIA as well as information
obtained from key stakeholders such as Maaenboodhoo Island Council and the Member of

Parliament for Dh. Kudahuvadhoo Constituency.

2.4.1 Review of Relevant EIAs

Additionally the Consultant’s previous experience in preparing EIAs in similar environmental

settings and similar projects has been used in this report.

e Environmental Impact Assessment Report for Proposed Coastal Protection Works in
AA Ukulhas, prepared by Mohamed Zuhair and Ibrahim Shakir in 2015.
e Environmental Impact Assessment Report for Coastal Protection Measures in

VVeymandoo, Thaa Atoll, prepared by Mohamed Zuhair and Ibrahim Shakir in 2015

These EIAs prepared for the above mentioned projects outlines obtaining fill material by
means of sand excavation. The environmental impacts identified from these projects are
similar, however, their extent and magnitude have been identified to be different due to the
scale of the development. Major environmental impacts discussed in the studies as a result of

sand excavation, include sedimentation and direct destruction of lagoon and reef habitats.

2.5 ADDENDUM STRUCTURE

A summary of the main contents of this EIA Addendum is presented below;

o Project Description: A description of the overall project proposal including
justification, main project inputs and outputs, project schedule;

o Legal Considerations: An assessment of the most relevant laws and
regulations that the proposal has to comply with;

o Existing Environment: An assessment of the existing environmental status of
the proposed burrow site and surrounding environment;

o Potential Environmental Impacts: Prediction of potential environmental
impacts and evaluation of the magnitudes of environmental implications that
will be associated with the proposed new burrow site;

o Mitigation Measures: Identification and assessment of the ways in which the

environment of the project site be appropriately managed and minimized;
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o Alternatives: Assessment of alternatives sites and no development option,

o Stakeholder Consultation: Presentation of views of important stakeholders
with regards to the proposed change of burrow site of the project; and

o Environmental Monitoring: Development of an environmental monitoring
plan with regards to long-term monitoring of various environmental aspects

related to the project.

26 IMPACT PREDICTION AND EVALUATION

The key environmental impacts from the proposed new burrow site have been identified by
means of simple descriptive check list and evaluated by using comparative matrices. These
methods are widely used for identifying and evaluating environmental impacts and their
magnitudes, and based on these assessments, environmental management and mitigation
measures have been proposed. Additionally, Expert judgment and professional opinion have
also been widely used throughout the impact assessment and evaluation process.

2.7 CONSULTANT

This EIA Addendum was prepared by Mr. Mohamed Zuhair, a registered EIA Consultant.

Mr. Mohamed Zuhair, EIA Consultant (EIA01/15) is a freelance Environment Consultant
who has many years of experience in the field of environmental management, assessment and
monitoring, implementation of environmental laws and regulations and has involved as lead

consultant and a team member in preparing several EIAs in the Maldives.
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3. STUDY AREA

The main focus of this Addendum is to present existing environmental status of the proposed

new burrow site located on the southern side of the island.

The location of the new burrow site and extent of the study area can be found in the following

figure.
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Figure 1: Location of the proposed new burrow site and outline of the study area



4. PROJECT DESCRIPTION

41 PROJECT LOCATION

The proposed new burrow site has been located on the southern lagoon of the island, which
has been located having 50m buffer boundary from the shoreline and 100m buffer boundary
from the outer reef (Figure 1). The location of the new site has taken into consideration the

requirements of the Regulation on Dredging and Land Reclamation implemented by EPA.

42 PROJECT OUTLINE

Dredging and obtaining required fill and core material for the proposed revetments on the
island will be the main project activity that will be outlined in this Addendum.

421 Mobilization

Mobilization of the project in terms of required machinery and equipment has already been
done at the site. However, the project is waiting for the approval and environment clearance
for the new burrow site from EPA.

4.2.2 Dredging Works

It is proposed to dredge by means of excavation of all the required fill and core material for
the project from the new site. The estimated total material requirement is 6,882cbm of sand
and rubble, which will be excavated from the new burrow site. As the area is shallow, a 330
excavator will be used to carry out the work. In order to access the new burrow site, a
temporary sand bed will be laid from the island to the site, which will be used for transferring
the required material to the island. The excavation works will start from the outside of the
lagoon and move inwards along the shallow lagoon until the desired length, width and depth,
which is 222m, 31m and 1m respectively, is obtained.

It is planned to complete the excavation works soon in order to reduce environmental impacts

exposure to the surrounding environment.
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4.2.3 Project Duration

As part of this Addendum, the project contractor proposes to complete obtaining the required
fill and core material in 2 — 4 weeks period.

4.3 PROJECT JUSTIFICATION

The primary purpose with regards to proposing this EIA Addendum is to change the already

approved burrow sites to a one particular location for a number of reasons.

1. Extensive consultation with Maaenboodhoo Island Council and other concerned
parties were not undertaken as part of preparing main EIA for the project.

2. Changing the approved burrow sites to a new burrow site as per the future plan
requirements of Maaenboodhoo Island Council.

3. The reason for changing the approved burrow site on the western side to the new site
is due to allocated future tourism development on the western part of the island where
some of the planned activities may be impacted due to the location of the burrow site.

4. The reason for changing the approved burrow site on the southern side to the new site
is due to its location being close to island, which is within a future prospective land

reclamation area identified by the Island Council.

The above key points form the key justification for this EIA Addendum.

4.4 MATERIAL INPUT AND OUTPUT
Following are the key project inputs and outputs.

4.4.1 Main Project Inputs

Project Input Type Source

Labor Foreign and local Contractor (3-5 persons)

Technical personnel Foreign and local Contractor (2 persons)

Machinery GV REIUELRE Gl Contractor’s machinery
truck,

Spare parts Spare_ par.ts for all Contractor and local suppliers
machineries

Water supply During construction From the island

Fuel supply Diesel, petrol, lubricants Contractor and locally
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purchased
Food and accommodation | During construction i["s?;fllc]ly ELEREED U
Health and safety Fire extmgulshers, firstaid, Contractor
safety equipment
Table 1: Key project inputs
4.4.2 Main Project Outputs
. uantit Disposal Method
Project OQutput Q y P
Excavated material 6,882 cbm Used as fill material and core
material for the revetments
. . Stocked to transfer for final
Oil and lubricant waste Small disposal in Thilafushi
Air and Noise Pollution Small Fixed working hours

Table 2: Key project outputs

45 KEY IMPACTS AND IMPACT BOUNDARY

A notable environmental impact from the proposed activities of dredging and excavation
works will be from sedimentation and subsequent impacts from it. However, it is believed
that sedimentation will be mainly distributed within the lagoon found on the southern side of

the island, which some of its effects may be felt on the adjacent reef itself.
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Geo Bag
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A ' Revetment |
\ 550m

The above figure shows key project activity areas and anticipated impact areas, mainly areas
that will be affected by sedimentation, which may be distributed within the neashore lagoon

and to parts of the southern side reef.
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5. LEGAL CONSIDERATIONS

A detailed legal, administrative and policy framework relevant for the proposed project have
been outlined in the main EIA; Environmental Impact Assessment Report for Proposed
Coastal Protection Works in Dh. Maaenboodhoo. All major activities of the proposed
project including development of geo-bag revetments and rock boulder revetments, beach
profiling works have been approved by Environment Protection Agency (EPA) in November
2015.

The approval was granted by the EIA Regulation 2012. The Dredging and Reclamation
Permit was granted under the Dredging and Reclamation Regulation 2013. These
regulations are developed under the main Environmental Protection and Preservation Act
of Maldives (Law No. 4/93). The Environment Act and regulations developed under the Act

are regulated and implemented by EPA on behalf of Ministry of Environment and Energy.

An Amendment to the EIA Regulation 2012 is now under enforcement since November
2015. As part of this Amendment, application for permit of dredging and reclamation works
can now be submitted together with EIAs/Addendums to the Environment Protection
Agency.

Hence, this Addendum to the main EIA falls under this Amendment to the EIA Regulation
2012 and therefore, the required dredging and reclamation permit of the new burrow site has
been attached with this EIA Addendum.
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6. EXISTING ENVIRONMENT

This section outlines the key existing environmental conditions of the project area, ie, the
proposed new burrow site location and the surrounding environment where the project is

believed to impact the environment.

A detailed assessment on the various components of the environment was undertaken in the

main EIA prepared for undertaking coastal protection works in Dh. Maaenboodhoo Island.

6.1 METHODOLOGY

The main EIA discussed in detail the types of the methods used to gather data from the
existing environment of the island. For the purpose of this EIA Addendum, only relevant

information for the proposed dredging works in the new burrow site has been used.

Beach Profiles - Beach profiles around the island were undertaken by using a standard
leveler and profile locations were geo-referenced. Information on two beach profiles can be
used as part of this Addendum.

Currents — current speed and direction was collected by drogue technique from the southern
side of the island.

Bathymetry — echo sounder was used to collect depth information from around the island,

hence from the proposed new burrow site.

Seawater Quality — a seawater sample was collected from the southern side of the island and

analysed from the laboratory of MWSC.

Marine Environment - coral reefs and lagoon environments that may be impacted from the
proposed activities were assessed visually and by use of 1x1 several and random photo
quadrats on the northern and southern side of the lagoon. Information obtained from the

southern side of the lagoon is used in this Addendum.
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6.1.1 Uncertainty on Data Collection Methods

Limited time spent on site has been the key limiting factor to get a more detailed assessment
on all environmental aspects surrounding the project area. Some of the methods used are
quite rapid, such as those undertaken on the marine and lagoon environment. Nonetheless,
most of the assessments, including seawater, beach profiles, reef health, bathymetry and
drogue were done in accordance with the TOR and reflect the general existing environment
of the island at the time of these assessments.

6.2 BEACHES

Beach dynamics of the project area was studied by taking beach profiles, transacts,
comparison of aerial photographs in 2010 and 2013 from Google Earth and that of the
shoreline survey undertaken in 2015. It was found that no major changes have occurred since
2010, however, development of the harbor on the north may have triggered some erosion on
the north as well as placement of the fill material from the harbor may have affected the NW

and SW beach areas, which now requires coastal protection.

Also, beach profiles taken from the immediate area on the southern side relating to the
proposed new burrow site indicate heavy scouring of beach material from the areas. As can
be seen from the profiles, P3 and P4 have drastic drops in the beach slope which indicates

heavy scouring in the area.
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Figure 3: Beach profiles taken around the island (encircled relevant areas)



6.3 CURRENTS

Current measurements have been taken from three locations; north, south and eastern lagoon

of the island. Currents on the south had a northerly flow at a speed of 0.07m/s.
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Figure 4: Current measurements around the island (encircled relevant areas)




6.4 BATHYMETRY

Bathymetry taken around the proposed new burrow site indicates that the near shore depths
are between 0.5m — 0.7m where dredging will take place from the new burrow site.
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6.5 MARINE ENVIRONMENT

The following areas of the marine environment have been assessed both qualitatively and

quantitatively in order to understand the current status.

:‘# w ,t."t;.‘“" )

Figure 6: Marine survey locations; R=reef assessment, S=seawater sample collection points (encircled relevant areas)
Coral reef assessments were carried out on two locations, one on the reef crest of north and one on the
reef flats of south as indicated in the above figure. The reef extent on the south was observed to large
having around 220m with wide reef flat areas. On the north the reef extent is around 88m and there
are limited lagoon areas. However, reef flat area are observed to be quite defined and wide.

Both these area fall within the direct impact zone of the proposed project, hence, long-term

monitoring will show how the project has impacted the natural environment found in these areas.

The following figure summarizes the main findings of the reef assessment carried out on the two

locations of the reef of Maaenboodhoo Island.

Reef composition at 2 Reef Sites, Dh. Maaenboodhoo
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Figure 7: Reef composition at surveyed sites from the reef of Maaenboodhoo (R2 is relevant area)
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The two sites surveyed have different characteristics. More live coral was found at R1 located
on the north with around 25% live coral, with corals of Acropora and Porites. In the contrary,
R2 located on the southern side of the island had very high sand content with around 29%
cover. This area is located quite close to the proposed burrow site, hence it is expected that
the burrow site will have similar environmental conditions. Only 4% of live coral was
observed and most of which were isolated coral colonies mostly belong to Acropora family.

Over 30% dead corals and rubble were observed at both sites.

Reef fish abundance and diversity was also assessed during the coral reef assessments. Visual
fish censuses were carried out on all reef sites along an approximately 20m belt transects. The
reef fish assessments were only done at family level. The findings of the reef fish assessments

are presented in the following figure.

Reef fish abundance at 2 Reef sites,Dh. Maaenbhoodhoo
12

0

Nos
@

0 | .
Butte rfhyfish Angelfish Surgeonfish Parrotfish Wrasse Moorish 1dol Damsel Unicornfish Rabhbitfish Lizardfish Gobby
|- R1 2 1 10 4 4 1 8 4 2 1 4
|. R2 o o 2 2 1 o 4 o o 2 0

Figure 9: Reef fish assessment results at two locations (R2 is relevant area)

Only 11 fish belonging to 5 families were recoded from R2, of which most were damesels

and no groupers, angelfish, Moorish idol, unicornfish, rabbitfish were found from R2.
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6.6 SEAWATER QUALITY

A seawater sample from the island lagoon on the southern side was tested by the laboratories
at MWSC for the parameters in the following table to establish the baseline status of seawater

around the island.

Seawater test results are attached in Appendix 4.

Perimeter Unit SW1
Physical Clear
Appearance

Conductivity 52300
pH 8.10
Nitrate mg/L 0.4
Sulphate mg/L 2980
Salinity mg/L 34.20
TSS mg/L 26500
Turbidity NTU 0.635

Table 3: Seawater analysis results

The seawater quality around the island had no excessive contents of nitrate or sulphates.

These data will be used as baseline data for the monitoring purpose.
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7. ENVIRONMENTAL IMPACTS

The following section predicts potential environmental impacts from dredging and excavation
works to be carried out in the proposed burrow site as part of Maaenboodhoo coastal
protection project. Once the potential environmental impacts are identified, the impacts are
evaluated to identify their significance. In order to identify and analyze environmental

impacts, the following methods have been used.

7.1  METHODOLOGIES
7.1.1 Impact Prediction

First of all, most of the environmental impacts that may be generated as a result of the project
is predicted and is distinguished from construction and operation phases of the project. The
impacts have been predicted by using simple matrix method. The prediction of environmental
impacts also to a great extent incorporated expert judgment and professional opinions of the
EIA consultant involved in the preparation of the report as well as statements addressed in the

EIA reports reviewed in this Addendum.
7.1.2 Assessing Impact Significance

The environmental impacts are assessed in terms of significance. Significance is the function
of magnitude of the impact and the likelihood of the impact occurring and the impact
magnitude is a function of the extent, duration and intensity of the impact. The criteria used
to determine impact significance are summarized in the following table (adapted from

Environmental Resource Management, 2008).



First Addendum: EIA for Coastal Protection Works in Maaenboodhoo
December 2015

IMPACT MAGNITUDE
On-Site | Impacts that are limited to the boundaries of the development site
Local Impacts that affect an area m a radis of 1km around the developmert site
Regional Impacts that affect regionally important environmental resources, admmistrative boundaries determined by bregional scale
National  Impacts that affect nationally important environmental resources or have macro-economic consequences

Extent

Temporary Impacts are predicted to be of short duration and mtermittent / occassional
Short-term Impacts that are predicted to last only for the duration of the corstruction period
Long-term ' Impacts that will continue for the life of the project, but stops when the project ceases operation
Permanent Impacs that cause a permanent change in the affected receptor or resource
BIOPHYSICAL ENVIRONMENT
Negligible Impact on the environment is not detectable
Low Impact affects the environment in such a way that the natural finclions and processes are not affected
Medium | Where the affected enviromment is aliered but natural fimctions and processes continue
High ‘Where natural fimetions or processes are altered to the extent that they will temporarily or permanertly cease
SOCIOECONOMIC ENVIRONMENT
Negligible There is no perceptible change to people's livelihood
Low People/communities are able to adapt with relative ease and maintaine pre-impact case
Medium  People/communities are able to adapt with some difficulty and mamntain pre-impact case but only with a degree of support
High People/commumities will not be able to adapt to changes or continue to maintain pre-impact case
Unlikely | The impact is unlikely to occur
Likelihood Likely The impact is likely to occur in most consitions
Definte  The impact will occur

Duration

Intensity

Table 4: Impact significance criteria

Once a rating has been determined for magnitude and likelihood, the following matrix has

been used to determine the impact significance.

SIGNIFICANCE
LIKELIHOOD
Unlikely  Likely Definite

§ Negligible Negligble | Negligble  Minor

= Low Negligile Minor Minor

(ZJ Medium  Minor Moderate  Moderate
-

=  High Moderate | Major Major

Table 5: Significance rating matrix

The different ratings of impact significance are then given a colour scale for easily
understanding the overall magnitude of the impact. The following colour scale has been used.

Negative Ratings Positive Ratings
Negligible Negligible
Minor Minor

Moderate

Table 6: Significance colour scale
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7.1.3 Limitations and Uncertainties

The potential environmental impacts from the proposed project are all predicted and
assumed, hence there may be variables affecting the accuracy of these impacts due to natural

variations and uncertainties.

EIA studies undertaken in similar environmental settings and technical experience as well as
professional judgment of the EIA team have been used as support while predicting and

evaluating these environmental impacts.

Since the environmental, geomorphological and physical oceanography of the islands of the
Maldives are unique, the degree and accuracy of the predicted impacts when applied even in
other islands of the Maldives in similar project settings, may differ in accuracy, magnitude

and significance.
7.1.4 Justification of the Method Used

There are many ways and a number of methods in which environmental impacts that arise
from development projects can be assessed and evaluated. The methods used for the purpose
of predicting and evaluating the significance of environmental impacts is an accepted and
internationally recognized as well as widely used methods throughout the world in a number
of development projects. Although it is adapted for the condition of the project by the EIA
consultant from Environmental Resource Management, 2008 literature, the approach as well
as intended outcomes still remain same. The method used are quite easy to be understood by

non-technical personnel.

7.2 IMPACT PREDICTION

The environmental impacts that may be associated with dredging of the proposed burrow site
are predicted in this section by using a simple descriptive matrix. The following matrix
distinguishes the types of environmental impacts that may be associated with various project
actions on key environmental components and distinguishes whether these impacts occur

during construction period or during post-construction period.
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ENVIRONMENTAL COMPONENTS AND
ENVIRONMENTAL IMPACTS LME;?(I)(]:)ATION
PROJECT
ACTIONS
Direct destruction
. of lagoon habitats, Direct and indirect
. May affect shoreline .
Dredging and changes in mpacts to reef
. due to sudden . . :
excavation . seawater quality habitats and During
changes in the . .
from proposed from organisms due to construction
. oceanography of : . . :
burrow site sedimentation and | sedimentation,
the lagoon . .
changes in turbid seawater
oceanograph
Operation of
construction
vehicles
Site after Long-term changes SRR Post
. : . naturally due to .
dredging in the shoreline construction
currents
Benefits

Table 7: Impact prediction table

The above table shows the main project activities and the environmental components upon

which the environmental impacts will occur. As the Addendum only deals with dredging and

excavation works from the new burrow site, impacts arising only from this activity has been

predicted.

7.3

DESCRIPTION OF IMPACTS

7.3.1 Construction Phase Environmental Impacts

7.3.1.1 Impacts from Dredging

With this new burrow site, all required fill and core material will be obtained from the

proposed site located on the southern side lagoon. It is estimated that around 6,882cbm of

material will need to be obtained from the site.
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The most significant direct cause of dredging is sedimentation and consequential turbidity,
benthic destruction and changes in reef communities, dredge spoil as well as its impacts on
the environment such as water quality deterioration, changes in light intensity, habitat
destruction as well as species loss and reef damage. Some impacts to the shoreline are also

anticipated.
Shoreline

The proposed dredging area is located within the southern lagoon and will be dredged to a
length of 222m and a width of 31m. The dredging in the area is believed to alter the
oceanography of the lagoon, hence may have some implications on the existing shoreline on
the southern side of the island. The sudden increased depths in the area may be forced to vary
the hydrodynamics of the area, which may lead to further loss of already affected beaches on

the southern side.
Sedimentation

This is the most significant contributing factor to reef damage from dredging as it releases
large amounts of sediments into the environment. Large volumes of sediment released into
ambient environment including to the lagoon and reef, as a result of activities such as
dredging is harmful to establishment, development and survival of many corals both in the

lagoon and reef.

The ecological effects of sedimentation on coral reefs range from a temporary slow-down in
coral growth to gradual dying and permanent changes in community structure and species
diversity. This indicates that corals itself as well as coral communities are highly susceptible
to changes that will occur from sedimentation. Concerning the settlement of sediment
particles, a big quantity of different sized corals will bury them as well as will fill in all
crevices and cavities together with numerous species and organisms that live there and which

are indispensable to the structure and functioning of the whole ecosystem.

The capacity of corals to remove fine sediments falling on them depends on the type of coral.
The ability of corals to reject sediments is limited by several factors such as excessive
sediments and complete burial for more than several hours is lethal to most corals and coral
colonies. Ciliary movements cause the rejection of sediment in corals. Branching species are
more advantageous than other flat and massive growth forms in remaining viable in situations

of prolonged sediment deposition.
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Turbidity and Changes in Light Intensity

Light for organisms in seawater is a very complex problem as coral reefs are very sensitive to
changes that occur within the environment in which they are found. Fine particles in
suspension in the water column will contribute to a decrease in light intensity. Visibility in
normal conditions in the Maldives range between 10-15m, however, it may drop to 2m during
the operation of dredging, hence, drastically cuts down the light intensity, which will affect
the growth of autotrophic organisms such as corals which depend on sunlight for its growth,

reproduction and survival.
Seawater Quality Deterioration

As it is clear that abiotic and biotic reef conditions are modified by sedimentation, it also
alters certain parameters of water. For instance, suspension of sediments, in addition to
problems of turbidity and siltation, will produce dirtier water, noxious odours and
significantly decrease the dissolved oxygen in water and the results can be severe for fish and
other very active organisms. However, this will depend on the site itself and will reduce such
problems in open areas where there is an adequate current flow. The proposed dredging site is
quite open, hence, the impact on water quality is envisaged to be on an average scale.

Habitat Destruction and Changes in Reef Community Structure

As sedimentation causes adverse impacts on the general reef ecosystems, it is apprehensible
that all levels of physical and biological content of a reef system will undergo drastic
changes. In the vicinity of the dredged site, the main damage is caused by sand loading,
sedimentation, silt deposition on coral colonies, other organisms, crevices and cavities, and
such drastic modifications lead to very important changes in the biotic composition and
sometimes lead to the death of the reef. Within the coral reef ecosystem, corals and coralline
algae are first to suffer from sedimentation. Some corals and algae will immediately die
because they cannot reject mass sedimentation episodes while molluscs and crustaceans as
well as fish leave the damaged reef or die, resulting total decrease in species richness and

diversity as well as loses its renewable high productivity.

7.3.1.2 Operation of Construction Vehicles

As part of the proposed burrow site dredging works in Maaenboodhoo, some construction

vehicles such as an excavator and a dump truck will be used in the operations. During the
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operation of these vehicles, impacts from noise and dust may be generated. Also, operation of
these vehicles on the beach may affect the area, however, will be of short-term in nature. No

Major environmental impacts are anticipated.

However, these impacts will be restricted to vehicle operation periods and specific project
locations only.

7.3.2 Post Construction Environmental Impacts
7.3.2.1 Site after Dredging

After the dredging has taken place, the substrate becomes lifeless, and rock surfaces will be
covered by sessile organisms only if larvae can settle and survive. Some areas may be non
colonisable as the lagoon bottom may be completely covered with sand. However, it is
believed that some sort of coral recolonisation will start even though not immediately after
dredging but several years after the operation has taken place and when the condition

becomes favourable for corals to restart establishment.

7.3.2.2 Beneficial Impacts

The benefits arising from dredging of the proposed new locations is avoiding environmental
impacts from dredging of approved burrow site on the NW where the location has been
designated for tourism development by the Island Council. If dredging occurs on the NW site,

activities planned for tourism development may be affected.

Similarly, the proposed new site is located further south from the approved burrow site, hence
dredging in the proposed new site will avoid any implication to the future anticipated land
reclamation boundary on the southern side. The above has been identified as beneficial

impacts from the proposed dredging of new burrow site.

7.4 IMPACT ANALYSIS AND EVALUATION

The following section analyses and evaluates the previously described environmental impacts

in order to identify their significance.
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IMPACT MAGNITUDE
ACTIVITY/IMPACT EXTENT |DURATION|INTENSITY | LIKELIHOOD | MAGNITUDE |COLOUR SCALE
Dredging Local Permanent High Definite Major
Operation of contruction vehicles on beaches |Onsite Short-term  [Low Likely Minor
Beneficial impacts Local Long-term Medium Likely Moderate

Table 8: Impact analysis table

It is clear dredging related impacts are felt within 1km radius having permanent changes and

having high intensity. Thus, the impact significant has been scaled as having major

implications.

Also, operation of construction vehicles in the adjacent beach areas have been identified have

site-specific impacts which are of short-term in nature and have a low intensity. Thus, it has

been scaled as having minor implications.

In terms of avoiding dredging in approved burrow sites, beneficial social impacts have been

identified having long-term benefits that have moderate implications.
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8. MITIGATION MEASURES

The main purpose of the following section is to outline environmental management and
mitigation measures that will be undertaken and followed with regards to minimizing and
reducing environmental impacts from dredging in the proposed burrow site in the lagoon of
Maaenboodhoo Island . Mitigation measures have been addressed for all environmental

impacts identified in the previous section.

8.1 CONSTRUCTION PHASE
8.1.1 Miitigation Measures to Reduce Sedimentation

As can be seen from the previous section on environmental impacts from the proposed
activity, sedimentation as a result of excavation to obtain necessary material has been
identified as the major cause of environmental impacts from the project including seawater
quality deterioration, impacts to corals and reef fish and other organisms as well as habitat

destruction.

The following measures will be used to reduce impacts from sedimentation and reducing

spread of sedimentation within and around the surrounding environment.

e In order to reduce effects of sedimentation, consideration has been given to undertake
the dredging activity in the shortest possible time, thus sedimentation will be exposed
only for a short period of time.

e It is proposed to undertake the activity mostly at low tide and on calm days, to ensure
that the sedimentation does not reach far distances as well as for easy operation of the
activity. It is believed that during low tides and calm days, transport of sedimentation
will not reach far distances, hence its effects on the environment can be minimized.

e The turbid waters will be directed into the bottom in order to reduce the spread since
bottom waters are less disturbed by winds; this combined with a shorter distance for
sediments to settle may help to minimize the turbidity effects around the area. The

burrow site itself can be made into the sedimentation sink location.
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Key considerations;

Consideration Detail
Reduce spread of sedimentation Project implementation plan
Cost 0
Expected benefits Reduced spread of sedimentation within the

surrounding environment

Expertise Sediment control
Required Manpower 3-5
Equipment/Technology Excavator
Timing During dredging operation

8.1.2 Mitigation Measures to Reduce Construction Vehicle Impacts

Vehicles such as excavator and dump trucks will be used during dredging and transport of
dredged material to the island. Noise and dust are expected during the operations of these
vehicles. However, these impacts will be minimal and is not expected to disturb the island

community as the operations will be undertaken in the project area only.

Also, as an important measure, the operations will be undertaken during day time and in the

designated area only.

Key considerations;

Consideration Detail
Reduce impacts from construction vehicle operation Mark and locate desired areas
Cost 0
Expected benefits Reduced noise dust and shoreline impacts from
vehicle operations
Expertise Project management
Required Manpower 2
Equipment/Technology Well maintained and serviced vehicles
Timing During project implementation

8.2 POST CONSTRUCTION PHASE
8.2.1 Mitigation Measures for Post Construction Phase

It is believed that the site after dredging will be completely dead covered with sand, hence it
will be difficult for recolonisation of corals. Once dredging from the site is completed, the
area can be filled with rocks and rubble brought from nearby areas. This will help in

establishing and colonizing new corals in a relatively short period of time.
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83 COMMITMENT

The proponent fully recognizes the importance of protecting the environment and ensures that
the proposed mitigation measures will be implemented throughout the project

implementation.

Commitment letter from the proponent is attached in Appendix 5.
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9. ALTERNATIVES

The following section outlines some alternative means to the project in terms of some
alternative burrow sites that can otherwise be used as an alternative to the project. Also, a

“No Development Option” has been considered as an alternative.

9.1 NODEVELOPMENT OPTION

If the proposed dredging is not undertaken on the new burrow site, there is no doubt that the
anticipated environmental impacts will not generate. However, obtaining fill and core
material for the revetments is an important component of the proposed coastal protection

project to be carried out in Maaenboodhoo.

Also, if no development option is taken for the proposed burrow site, then the required
material will need to be obtained from the approved two burrow sites located on the NW and
on the south close to the island. Although these two sites are approved for dredging, further
consideration was given for future development plans of the island, hence the key purpose of

this Addendum is to propose a new burrow site that is acceptable to the island community.

Although there are severe environmental impacts from dredging of the new burrow site, the
overall benefit to the proposed project as well as for the island community seemed quite
important for the dredging to go ahead. It will also ensure that the project can be completed in

a timely manner without affecting material requirements.

Thus, the no development option has not been considered as an alternative for the project,
considering the importance of the dredging component for the project for obtaining necessary
fill and core material for the revetments, which has been proposed for an urgent coastal
protection need of the island.
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9.2 ALTERNATIVE BURROW SITES

The following alternative burrow sites have already been outlined in the main EIA Report,
however, for the purpose of this Addendum, they are once again identified as alternative

burrow sites.

As alternative burrow sites, the seagrass areas found on northern and southern sides can be
removed, which will obtain more material than the approved sites. However, as the current
areas with seagrass are quite spread out, the operation will take time and may affect the
overall budget and schedule of the project. Also, obtaining fill material from a large area will
increase sedimentation within the reef system, also has the potential to alter regional currents
that may in the long-term affect the proposed revetments.

Also, if these sites are used for obtaining required fill material for the proposed project, there
is potential for further erosion of the beaches as these seagrasses act as protective layers of
the beaches found in the areas. Furthermore, dredging in these areas may impact the future

island development plans.
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10. STAKEHOLDER CONSULTATION

With regards to identifying a new burrow site to obtain all required fill and core material for
the proposed revetments, extensive stakeholder consultations have been undertaken among
all concerned parties, as there were some major issues with the previously identified two
burrow sites as outlined in the main EIA.

10.1 MODE OF CONSULTATIONS

In order to reach to a new burrow site for the project, some extensive consultations among
relevant parties have been undertaken through formal and informal meetings, telephone calls

as well as conference calls.

The new burrow site has been proposed by Maaenboodhoo Island Council, hence, this
Addendum has been prepared for approval and environmental clearance for undertaking

dredging from this new site.

10.2 KEY STAKEHOLDERS

Following are the key stakeholders that have been widely engaged throughout the process of

stakeholder consultation for the purpose of this Addendum.

Dh. Maaenboodhoo Island Council

Dh. Kudahuvadhoo Constituency Member of Parliament
Ministry of Environment and Energy

Environment Protection Agency

Sas e Senok JV Private Limited

EIA Consultant

o o~ w N PF
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10.3 SUMMARY OF MAJOR DISCUSSIONS

. A major concern of Maaenboodhoo Island Council and Dh. Kudahuvadhoo MP has
been that adequate stakeholder consultations has not been undertaken while
addressing the already approved burrow sites located on the NW and southern side of
the island that have been outlined in the main EIA.

Island Council to prepare a letter indicating their consent on the new burrow.

. The approved burrow sites requires to be changed to a new site as these sites are
within the boundaries of future development plans including a tourism development
location on the NW side as well as a prospective future land reclamation site on the
southern side of the island, hence a new site that can obtain all required fill and core
material for the project needs to be identified.

. As there were some issues with the previous two sites, the new burrow site located
further south of the island has been identified by Maaenboodhoo Island Council and
Dh. Kudahuvadhoo MP.

. As the proponent of the project, Ministry of Environment and Energy generally
accepts the new location to be identified as burrow site for the project and agrees to
accommodate the changing of the burrow site as per the requirements of the Island
Council and Dh. Kudahuvadhoo MP. The Ministry requires the project go ahead
without further delays due to difficulty in obtaining additional financial resources for
the project.

. As the regulator of the EIA process implementation, EPA informs that any new
burrow site has obtain dredging and reclamation permit as well as preparation of an
Addendum to accommodate the changing in the burrow sites for the project.

. As the contractor of the project, Sas e Senok JV Pvt Ltd informs that they are also in
agreement with the new burrow site as identified by the Island Council provided that
the project propoenent shall take into consideration any change in the scope of the
project as well as any implications relating to finance.

. The EIA consultant confirms that the new burrow site has adequate baseline
environmental information to prepare an Addendum to the main EIA in terms of

getting approval and environment clearance.
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10.4 LIST OF STAKEHOLDERS CONSULTED
NAME DESIGNATION CONTACT
Mohamed Naseem Pre5|dfent, Maaenboodhoo Island 7912787
Council
Abdul Rasheed VP, Maaenboodhoo Island Council 7758070
Ahmed Shahid Maaenboodhoo Island Council 7502089
Afrah Adam Maaenboodhoo Island Council 7766687
Yousuf Saeed Maaenboodhoo Island Council 9910201
Ahmed Amir I\D/th Kudahuvadhoo Constituency 7782131
Abdulla Ziyad Mln'lster of State, Ministry of 7781502
Environment and Energy
Yazeed Ahmed Director, EPA 7903373
Mohamed Hamdhan Zuhair Asst. Director, EPA 7633166
Saudulla Ahmed SAS e Senok JV Pvt. Ltd. 7771682
Mohamed Zuhair EIA Consultant 7776800

Table 9: List of stakeholders consulted
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11. MONITORING PLAN

11.1 BACKGROUND

Environmental monitoring is important part of the whole EIA. It ensures that how the project
has or is impacting the baseline environmental conditions that have been assessed as part of
the EIA. It identifies the degrees and magnitudes of the predicted environmental impacts for
the project are felt on the environment as a result of project implementation. Thus, it will help
in implementing the mitigation measures that are already identified in this report or

implement further measures if the impacts are identified to be bigger than anticipated.

The main EIA for the proposed project has already identified an environmental monitoring
plan and following monitoring plan for the Addendum will be as part of the approved EIA

monitoring programme.

11.1.1 Aim

The primary aim of the monitoring is to provide information that will aid impact
management, and secondarily to achieve a better understanding of cause-effect relationship

and to improve impact prediction and mitigation methods.

11.1.2 Objective

The following monitoring plan is used to measure impacts that occur during the proposed
project activities and determine the accuracy of impacts that are predicted and the
effectiveness of mitigation measures that are relevant for the proposed project. The objectives

of the monitoring plan are to measure:

. Coral reef health (main EIA baseline)
. Seawater quality (main EIA baseline)
. Beach Profiles (main EIA baseline)

. Currents (main EIA baseline)

. Bathymetry (main EIA baseline)
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The monitoring will also ensure that these measurements are kept within the baseline limits

and predicted impacts are accurate and mitigation measures taken are effective.

11.2 MONITORING REPORT

A detailed environmental monitoring report will be compiled and submitted to all concerned
agencies during construction and post-construction periods of the project based on the data
collected for monitoring the parameters included in the monitoring plan outlined for the
project. An Addendum Monitoring Report and an EIA Monitoring Report will be done

simultaneously.

11.2.1 Report Format

The Environment Monitoring Report will be developed in accordance with the following format;
i) Introduction
i) Aims and Objectives
iii) Environmental Conditions
a. Coastal environment including shoreline, bathymetry, beach profiles, currents
b. Marine environment including coral reef assessments, reef fish assessments and
other benthos
iv) Comparison of data over different time periods

V) Conclusion and Recommendations

11.2.2 Reporting Frequency

It is important to ensure that monitoring of the environmental parameters mentioned above
will be initiated during construction periods, which will be continued throughout the
operation life cycle of the project. In this regard, the following measures will be followed.

e During Construction Phase — For 2 months

e During Operation Phase — Every 6 months for every operation year for 2 years
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11.3 MONITORING PLAN AND COSTS

The following Addendum Monitoring Plan will be followed during and after the required
dredging on the southern side of Maaenboodhoo.

Monitoring Indicators Baseline Technique Frequency Approx Cost
Requirements Reference (US$)
Values
Coral cover % live coral cover EIA Qualitative &  Construction 1 100.00
Baseline Quantitative and operation 4
Reef fish Population EIA Qualitative &  Construction 1 100.00
populations structure Baseline quantitative and operation 4
methods
Fish census
Marine water ~ Turbidity, TSS, EIA Laboratory Constructionl 200.00
quality Salinity Baseline Analysis and operation 4
Current Seasonal EIA Drought Constructionl 100.00
patterns directions and Baseline technique and operation 4
changes
Bathymetry Changes in depths  EIA Echo sounder  Construction 1 500.00
Baseline And operation 4
TOTAL COST PER MONITORING TRIP 1,000.00

Table 10: Environmental monitoring and costs

114 COMMITMENT

The proponent recognizes the important of environmental monitoring and commits to

undertake the monitoring programme during construction and operation periods.

Commitment letter from the Project Proponent is attached in Appendix 5.
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CONCLUSIONS

Following are the main conclusions of the proposed new burrow site based on the EIA

Addendum undertaken for the project.

1.

This is the First Addendum to the EIA undertaken for coastal protection works to be
carried out in Dh. Maaenboodhoo, etc, hence it shall be read in conjunction with the
main EIA.

The Addendum is submitted to EPA as per the Amended EIA Regulation 2012. Thus,

it has to comply with the above Regulation.

This Addendum only looks at dredging works that will be carried out in the proposed
new site for obtaining fill and core material for the proposed revetments. The overall
benefits of the proposed activity include obtaining required fill and core material from

one location as well as accommodate needs and future plans of the community.

The major environmental impacts from the proposed dredging works in the new
burrow site is effects of sedimentation within the surrounding environment, direct
destruction of some of the lagoon and reef habitats as well as increased turbidity in

seawater due to sedimentation.

Careful planning and scheduling of the proposed activities to coincide with calm days
and low tide operations has been proposed as the main mitigation measures in

addition to regular monitoring of the various aspects of the environment.

Although alternative burrow sites have been outlined in this Addendum, preference
has been given to the proposed new burrow site as it is generally accepted by all
concerned stakeholders of the project .

Environmental monitoring has been planned to undertaken in conjunction with the

main EIA environmental monitoring plan.
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8. Although there are a number of environmental impacts from the proposed
development, some of these can bring permanent changes to the environment of the
island, other impacts can be reduced and mitigated by use of appropriate
methodology. The effectiveness of these methodologies can be documented by
implementing a comprehensive monitoring programme. Also, with positive social
outlook of the project and considering the overall need for the project, it is concluded

that the project should go ahead as planned.
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APPENDIX 2: EIATOR
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Terms of Reference for Environmental
Impact Assessment for Coastal Protection
Works in Dh. Maenboodhoo

The following is the Terms of Reference (ToR) following the scoping meeting held on 50045 for
underiaking ihe ELA for Coastal Protection Works in Dh, Maenboodhoo.

While evers attempt has boen made to ensure that this TOR addeesses all of the major issiees associated with
development proposal, they are not necessarily exhaustive. They should not be interpreted as excluding from
consideration matters deemed 1o be signilicant but not incorporated in them, or matters currently unlofescen,
that crmerge as important or significant rom enviroamental stedies, or otherwise, during the course of
preparation of the ELA reporn.

1. Introduction and rationale ~Describe the purpose of the project and, iCapplicable, the background information
of the projectactivity and the tasks already completed Objectives of the developrcnt activities should be
specitic and if possible quantified, Defing the amangements required for the eavironmental assessment including
how work carried out under this contract is linked o olher sctivitics that are carried out or that is being carried
oul within the project boundary, [dentify the donors and the institetional arrangements relevant to this project. .

2 Study ares - Submit @ minimumA3 size scaled plan with indications of all the proposed infrastructures. Specily
the agreed boundaries of the swdy area for the environmental impact assessment highlighting the proposed
development location and sive. The study area should include adjacent or remole ancas, such as relevam
developments and nearby covironmentally sensitive sites (e.g. coral recl] sea grass, mangroves, marine protected
arcas., special birds site, sensitive species nursery and feeding grounds). Relevant developments i hee ereas must
also be addressed including residential arcas. all economic ventures and cullural sites.

¥, Secope of work— The report should be categorised into the following componeits:

Task 1. Description of the proposed project - Provide a full description and justification of the relevant parts
of the coastal protection works, using maps at appropriste scales where necessary. The following should be
provided (all inputs wnd outpans related W the proposed activitics shall be justified):

s Coastal defence construction amd justification:
«  Fuyeavation methods, if reguired For ¢onstruction purpeses including machinery, man power, expertise
and scheduling:

¢ Lmergency plan during spillages:

s Environmental monitoring during construction activities:

o Measures o protect environmental values during construction and operation phase e, sedimentation
control;

+  Project management (include scheduling and duration of the projeet and life span of facilities:
communication of construction details, progress, target dates, construction/operation’closure of libour
camps, eess 10 sile, safety, equipment and material slorage, fugl management and emergency plan in
case of spills),

Coastal structure construction

«  Details and justitfication of location, number, siae and materials of coastal protection struciufes ¢.g.
groins. seavwall or breakwalers:

s Construction methads, matesials, cquipment, man power, expertise and scheduling,

(rwircamentsl Protection Agesly - 233 o gpam mesreoses
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Direfging G included s part of the projeet):

Location and siee of sand burmow areas (5) on a map;
Justification for the selection of this lecation;

Quamtity, quality and characteristics of il material:

Indication of guarantees for sufficicnt availability of fill material;
Method and equipment used for dredging. including description of positioning svstem. depth control
system and operational control procedures;

Justification for selecting the methods and equipmen;

Duration of dredging activity:

Labour requirements and (local) labour availabiliny;

Housing of temporary labour, and

Emcrgency plan in case of spills (diesel, grease, oil ).

® & & & ®

Task 2.Description of the envirenment - Assemble, evaluste and present the environmental baseline
study/data regarding the study area and timing of the projeciic.g. monsoon season). [dentify baseline data gaps
and 1d|:-nl.|l'\ studies and the level of detail to be careied ow by consultam. Consideration of likely monitoring
'NUEMWWM be borne_in mind during survey planning, so that dma collected is suitable for use as o
baseling. As such all baseline data must be presented in such a way that they will be usefully applicd 1o future
monitoring. The report should culine detailed methodology of data collection wilized.

The bascline data will be collected before construction and from at least two benchmarks. All survey
locations shall be referenced with Geographie Positioning System (GPS) including water sampling points, reel
transects, vegetalion transects and manta tows sites for posterior data comparison, Information should be
divided imo the categories shown below:

Climate
¢ Temperature, rainfall. wind, waves, evaporation rates (including extreme conditions)
*  Risk of hurricanes and storm surges;
Lieology and geomorphalogy
¢ Offzhorefcoastal geology and geomorphology (use maps);
+  Bathymetry (hottom morphology) (use maps) of all dredging and reclamation locations:
*  (Seasonal) patterns of coastal erosion and aceretion (see appendix for monitoring details), Identify
areas of erosion, this can be used o justify the project; and
*  Charseteristics of seabed sediments 1o assess direct habitat destruction and turbidity impacts during
constrction;
!Itdwmma’hhhﬂv RAT IS (1 maps)
Tidal ranges and tidal currents;

*  Wave climate and wave induced currents;
*  Wind induced (seasonaly currenis:
-

S water quality measuring these parameters: temperature, pH, salinity, wrbidity and Total Suspended
Solids (T55),

Sea water gquality should be tested from at least one control site,

*  ldemify marine protected areas (MPAs) and sensitive sites such as breeding or nursery grounds foe
protected or endangered species (e, coral reefs, spawning fish sites, nurseries for crustaceans or
specitic sites for marine mammals, sharks and twrles). Include description of commercial species,
species with potential 1o become nuisances or vector,

'ﬂg‘ Socio-geonpmiy environment
h "
) *  Demography: wtal population, sex ratio, density, growth and pressure on land and marine resources;

Ervirsnmental Probecton Agescy afid Bodand dodgcocdy
5

Green Budding, 17 Floge, Mashuy breeHegun

Male', Rep. of Maldvgr, 10097 Jagul _;:..*.-.,.';,. it 4
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Income situation and distribution

Economic activitics of both men and women (c.g. fisheries, home gardening, fish processing.
employment in industry, govermnment);

Secasonal changes in activitics;

Land use planning. natural resource use and zoning of activities at sea;

Accessibility and (public) transport to other island;

Services quality and accessibility (water supply, waste/water disposal, energy supply. social services
like health and education);

*  Community needs:

. & 0

fazard v -
¢ Vulnerability of arca o flooding and storm surge.

Absence of facilities in the country to carry out the water quality tests will not exempt the proponent from the
obligation to provide the necessary data, The report should outline the detailed methodology of data collection
utilized to describe the existing environment.

Task 3. Legislative and regulatory considerations — Identify the pertinent legislation, regulations and
standards, and environmental policies that are relevant and applicable to the proposed peoject, and identi fy
the appropriate authority jurisdictions that will specifically apply to the project. The report should clearly
identify the different articles and clauses that apply to the said project and should state how the project
meets these requirements.

Task 4. Potential impacts (environmental and socio-cultural) of proposed project, incl all stages - The
EIA report should identify all the impacts, direct and indireet, during and after construction, and evaluate
the magnitude and significance of cach. Particular attention shall be given to impacts associated with the

following:

*  Changes in flow velocities/directions, resulting in changes in crosion/sedimentation patterns, which
may impact shore zone configuration/coastal morphology:

*  Loss of marine bottom habitat, both in the borrow arca as well as due to enlargement of the islands,
resulting in (temporary) loss of bottom life, which may impact fish stocks and species diversity and
density of crabs, shellfish ete.;

¢ Sediment dispersal in water column (turbidity at the dredging site (overflow) and related to shore
protection activities), possibly resulting in changes in visibility, smothering of coral reefs and benthic
communities and affecting fish and shellfish cte.;

*  Impacts of noise, vibration and disturbance;

¢ Impacts on ground water table and quality as a result of reclamation arcas (leaching of salts in the
deposited sediments and change in ground water quantity);

¢ Impacts on unique or threatened habitats or species (coral reefs, sea trtles ele.), and

¢ Impacts on landscape integrity/scenery.

* Impacts of the dredging and construction works on the public, stakeholders and tourism ventures
(nearby resorts and dive sites);

¢ Impacts on employment and income, potential for local people to have (temporary) job opportunitics
(and what kind) in the execution of the works;

¢ Level of protection against hazards like sca level rise, storm surges, cte.

*  Social destabilization of the island community, and
¢ Monitoring of sociocconomic and demographic development. (V
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The methods used to identify the significance of the impacts shall be outlined. One or more of the following
methods must be utilized in determining impacts: checklists, matrices, overlays, networks, expert systems and
professional judgment, Justification must be provided to the selected methodologies, The report should outline
the uncertainties in impact prediction and also outline all positive and negative/short and long-term impacts.

Identify impacts that arc cumulative and unavoidable.

Task 5. Alternatives to proposed project - Describe altematives including the “no action optionshould be

presented. Determine the best practical environmental options. Alternatives examined for the proposed
project that would achieve the same objective including the “no action alternative™, This should include
alternative coastal protection measures, alternative designs, alternative materials: alternative locations and
alternative borrow sites. The report should highlight how the best location was determined, All alternatives
must be compared according to international standards and commeonly accepted standards as much as
possible. The comparison should yield the preferred alternative for implementation. Mitigation options
should be specified for cach component of the proposed project.

Task 6.Mitigation and management of negative impactd” - Identify possible measures to prevent or reduce

significant negative impacts to acceptable levels, These will include both environmental and SOCTOn
ceonomic mitigation measures with particular attention paid to sedimentation control, future changes in
coastal processes and prevention of fooding, Mitigation measures to avoid or compensate habitat
destruction caused by dredging will have to be considered, ¢.g. temporal sediment control structures, coral
reconstruction and MPA replacement areas.  Measures for both construction and operation phase shall be
identified. Cost the mitigation measures, equipment and resources required to implement those measures.
The confirmation of commitment of the developer to implement the proposed mitigation measures shall
also be included. An Environmental management plan for the proposed project, identifying responsible
persons, their duties and commitments shall also be given, In cases where impacts are unavoidable
arrangements to compensate for the environmental eftect shall be given.

Task 7. Development of monitoring plan (see appendix)- Identify the critical issues requiring monitoring to

ensure compliance to mitigation measures and present impact management and monitoring plan for coastal
modification, beach morphology. sediment movement around the island. Ecological monitoring will be
submitted to the EPA 1o evaluate the damages during construction during project implementation and after
project completion. The EIA report should include a realistic schedule of implementation of the monitoring
program. The baseline study described in task 2 of section 2 of this document is required for data
comparison. Detail of the monitoring program including the physical and biological parameters for
monitoring, ¢ost commitment from responsible person to conduct monitoring in the form of a commitment
letter, detailed reporting scheduling, costs and methods of undertaking the monitoring program must be
provided, Some important aspeets to monitor include the following:

e Coastal crosion and aceretion changes around the island:
e Water quality, especially turbidity and TSS;

e Impacts from sedimentation on nearby coral reefs, benthic system. scagrass beds and fish and
invertebrates communities:

o Condition of the sensitive ccosystems and marine resources;

e Re-colonization of the benthic organisms in the borrow areas;

e Environmentally sound site ¢learance; and

e Effectivencss of the mitigation measures.

Task 8. Stakeholder consultation, Inter-Agency coordination and public/NGO participation) - Identily

W/

appropriate mechanisms for providing information on the development proposal and its progress to all
stakeholders. Consultation shall be undertaken with Dh. Maenboodhoo council and the general public of
Maenboodhoo. The EIA report should include cvidence of consultation, including names of those
consulted and their contact details, The EIA report should include the methodology of consultation with
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justification, details of the date, time and place of the consultation and the summary outcomes. The report
<hould include evidence that EIA report has been submitted to atoll council prior to submission to EPA,

Presentation- The environmental impact assessment report, presented in digital format, shall be concise and
focus on significant environmental issues, It shall contain the findings. conclusions and recommended actions
supported by summaries of the data collected and citations of or any references used in interpecting those data.
The environmental assessment report will be organized according to, but not necessarily limited by, the outline
given in the Environmental Impact Assessment Regulations, 2012,

fram submittin
months from the date of this Term of Reference.
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Terms of Reference for First Addendum to the
Environmental
Impact Assessment for Coastal Protection
Works in Dh. Maaenboodhoo

The following is the Terms of Reference (ToR) for First Addendum to the EIA for Coastal
Protection Works in Dh. Maacadoodhoo Island, The First Addendum deals with changing the
previously approved burrow sites to a new burrow site.

While every atiempt has been maxde 10 ensure that this TOR addresses all of the major issues assoctaled
with development proposal, they are not necessanily exhaustive.  They should not be interpected as
excluding from consideration matters deemed 10 be signilicant but not incorparated in them, or matters
currently unforeseen, thal emenge as important or significant from environmental studies, or otherwise,
during the course of peeparation of the EIA report,

1. Introduction and rutionale — Describe the purpose of the project and, if applicable, the background of
the site anxl the tasks alrexdy completed, Cleardy identity the objectives o enable the lormulation of
altermatives and 1o furnish criteria for monttoring and evaluation.

2. Study area — Submit a minimum A3} size scaled plan with indications of all the proposed
infrastructures. Specify the boundaries of the study area for the environmental impact assessment
highlighting the proposed  development location and size. The stdy area should include
environmentally sensitive sites in close proximity (¢.g. coral reef, mangroves, marine protected arcas,
special birds site, sensitive species nursery and feeding grounds).

3. Scope of work- Identify and number 1asks of the project including preparation, construction and
decommissioning phascs.

Task 1. Description of the proposed project - Provide a full description and justification of the
relevant changes to the proposed coastal protection works, using maps at appropriate scales where
necessary. The following shoukd be provided {all inputs and outputs related ta the peoposed
activities shall be justified):

o Location and size of sand burrow areas on a magp.

+ Justification for the selection of this location;

e Quantity, guality and characteristics of fill matenal;

o Indication of guarantees for sutficient availability of fill material; .ﬁ
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Method and equipment used for dredging. including description of pesitioning system, depeh

control system and operational control procedures;
Justification for selecting the methods and equipment;
Duration of dredging activity:

Labour requirements and (local) lnbour availability:
Emergeney plan in case of spills (diesel. grease, wil).

Task 2.Description of the environment — Assemble, evaluate and present the environmental baseline
study/data regarding the study area and timing of the project{e.g. monsoon season). [dentify bascline
data gaps and identify studies and the level of detail toe be carried out by consuliant. Considerntion of
likely monitoring requirements should be borne in mind during survey planning, so that data collected
is suitable for use ps g baseline. As such all baseline data must be presented in such a way that they will
ke wefully applicd w fsiwe monioring. The repont should outline detarled methodology of data

collection utilized,

The baseline data will be collected before construction and from at least two benchmarks. All
survey locations shall be referenced with Geographic Positioning System (GPS) inclding water
sampling points, reef transects, vegetation transects and manta tows sites for posterior data comparisan,
Information should be divided into the categories shown below:

Baseline Environmental Candition

Marine environment including coral reel bealth
Seawaler quality

Bathymelry

Currents

Other relevant data

Hazard vulnerability:

L I

¢ Vulnerability of area to flooding amd storm surge.

if the mewly prapased borrow site is covered in sievey of the original EIA report reference can be made
tor 1his infarmation and the relevant sections included in this chaper of the EiA report.

Task 3. Legislative and regulntory considerations — [denti

fy the pertinent legislation, regulations and

standards, and environmental policies that are relevant and applicable to the proposed changes, and
identify the appropriate authority jurisdictions that will specifically apply to the project.

Task 4. Potential impacts- The ElA addendum report should wdentify all the impacts, direct and
indlirect, during and after construction, and evaluate the magnitude and significance of cach. The
impacts should be discussed in relation to the proposed ehsanges and if npplicable relevant sections
of the original EIA report can be referred to. Particular attention shall be given o impxcts

associated with the following:

Impacts on the natural environment
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o Changes in Now velocitres'directions, resulting in changes in crosion/sedimentation patterns,
which may impact shore zone configuration’coastal morphology;

o Loss of marine bottom habitat, both in the borrow area as well as due o enlurgement of the
islands, resulting in (temporary) boss of battom life, which may impact fish stocks and species
diversity and density of crabs, shellfish etc.;

o Sediment dispersal i water column (turbidity at the dredging site (overflow) and related to
shore pratection activities), possibly resulting in changes in visibility, smothering of coral reefs
and benthic communities arxd affecting fish and shellfish ete.;

* Impacts of noise, vibration and disturbance:

+ Impacts on unique or threatened habitats or species (coral reels, sea turtles etc.), and

Impacts on the socio-economic environment
¢ Impacts of the dredging and construction warks on the public, stakeholders and tourism
ventures (nearby resorts and dive sawes).
o Impacts on employment and income, potential for local people 10 have (lemporary) job
opportunitics (and what kind) in the execution of the works;
Level of protection against hazards like sea level rse, storm surges, etc.
Socual destabilization of the sland community.
Sacial acceptability of the dredge location, arxl
Maonitoring of sociocconamic and demographic development.

The methods used to identify the significance of the impacts shall be outlined. One or more of the
following methods must be vtilized in determining impacts: checklists, matrices, overlays, networks,
expert systems and professional judgment. Justification must be provided to the sclected
methodologies. The report should outline the uncertaintics in impact prediction and also outline all
positive and negative/short and  long-term  impacts. [dentify impacts that are cumuolative and
unavoidable,

Task 5. Alternatives to proposed project — Descnbe altemative borrow sites and the methodelopy
used to select the peeferred site.

Task 6, Mitigation and management of negative impacts — Identily possible measures to prevent or
reduce significant negative impacts 1o acceplable levels, These will include both environmental and
socio-cconomic mitigation measures with particular attention paid Lo sedimentation contral and
future changes n coastal processes. Mitigation measures to avoid or compensate habitat
destruction caused by dredging will bave 10 be considered, e temporal sediment coatrol
structures, coral reconstruction and MPA replacement arcas. Measures for both construction and
operation phase shall be identified. Cost the mitigalion measures, equipment and resources
required to implement thase measures. The confirmation of commitment of the developer to
implement the proposed mitigation measures shall also be included. An  Environmental
management plan for the proposed project, identifying responsible persons, thelr duties and
commitments shall also be given.

Reference can be made to relevant sections of the oviginal EI4 report where applicable,
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Task 7.Development of monitoring plun — Kentify the critical issues requiring monitoring to ensure

compliance to mitigation measures and present impact management and monitoring plan relevant
for marine envirorument. Any changes 1o the menitoring program due to the proposed changes need
to be specifically identified,

Tusk 8. Stakeholder consultation — [dentify appropriate mechanisms for providing information of the

project Lo relevant stakehalders, government authorities, In this respect consultation shall be
undertaken with the following partics. Consultation needs 1o be ursdertaken specifically with
regands 1 the proposed barmow site as the wark was stopped due o the communities dissatisfaction
for the proposed borrow site:

1. Maenbeodhoo Council

2. The general public of Maenboodhoo

Details of the consultative meetings including summary outcomes, panticipants, date, time and
location should be described. Photographic evidence of consultation needs to be inclided in the
EIA report. The EIA report should tnelude a list of people/groups consulted. their contact details
and summary of the major outcomes, The EIA report should be submitted to the atoll counsil and
evidence of which included in the EIA reporn.

Presentation- The environmental impact assessmenl report, 1o be presented i digital format, will be
coneise and focus on significant environmental issues. It will contain the findings, conclusions and
recommended actions supported by summanes of the dsta collected and citations | or any references
used in interpreting those data. The envitonmental assessment report will be organized according to,
but ot necessanily limited by, the autline given in the Environmental Inpact Assessment Regulations,
2012 and relevant amendments,

t end ~ The developer must submit the

completed EIA repart within 03 months from the date of this Term of Reference.
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Water Test Results
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