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3 Declaration of the consultants

This EIA Addendum Report has been prepared according to the EIA Regulations 2012, issued
by the Ministry of Housing and Environment and all the amendments brought to the regulation.

The EIA was carried out by a multidisciplinary consulting team representing Water Solutions
Private Ltd. In preparing this report, no data has been manipulated. All data has been collected
by field visits.

| as the lead consultant certify that the statements in this Environmental Impact Assessment
study are true, complete, and correct.

Name: Ibrahim Faiz (EIA P05/2017)

a

o

Signature:
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24™ March 2021

Mr. Ibrahim Naeem,
Director General

Environmental Protection Agency

Malé
Maldives,

Dear Mr. Naeem,

Ref: MWSC-C/2/2021/2¢03 &

Re: Declaration and Commitment to Undertake 2nd EIA Addendum to the Water Supply and

Sewerage System, Hulhumale Phase 2.

As the proponent we confirm that we have read the report and to the best our knowledge, all

non-technical information provided in the report are complete and accurate.

We would like to confirm our commitment to implement all mitigation and monitoring during

construction stage as well as post construction mitigation and monitoring program as specified

in the report.

Thanking you for your kind cooperation.

Sincerely yours,

Male’ Water and Sewerage Company Pvt. Ltd.

X

Mohamed'Adam

Deputy General Manager, Survey & Drafting

Bushra Haméeed

P

Zm,s

General Manager, Engineering

Fen Building,5/F, Ameenee Magu, Machchangolhi, Male’ 20375, Republic of Maldives
(&) +960 332 3209 () +960 332 4306 (=) mail@mwsc.com.mv (&) www.mwsc.com.mv
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5 Non-Technical Summary

This report discusses the findings of an environmental impact study undertaken by Water
Solutions Pvt Ltd for the proposed changes of the construction methodology of the sea outfall
under the Hulhumale Phase 2 Water Supply and Sewerage Project. The project is proposed by
Male” Water and Sewerage Company Pvt Ltd. MWSC is the utility service provider of water
and sewerage service in Greater Male’ Region.

The scope of this report is to assess the impacts of the proposed changes; identify the existing
environmental conditions of site with regard to these proposed changes, identify potentia
environmental impacts, propose environmental management and mitigation measures to
minimize impacts as well as propose an environmental monitoring plan with appropriate
environmenta parameters to monitor changes on aregular basis.

The proposed site for the construction of outfal is the east side lagoon of Hulhumale Phase 2
near Phase 1. This area has awide shallow lagoon area, areef flat and areef slope. Thelagoon
has few live corals, reef flat act as wave breaker and mostly consists of rocks. Reef slope area
has live corals and rocks.

The proposed changes in the project includes change in construction methodology of 2 sea
outfallsin the project site. Under the addendum, outfalls are proposed to be laid under seabed
at depth of -100mm to the top of the block (100mm to from the seabed to the top of the block).
The part of the outfal that fals into the lagoon area will be laid under the seabed after
excavation. Rest of the outfall on the reef flat and on reef slope will belaid on the seabed using
anchor blocks.

As part of the EIA, during construction stage, the main impacts will be raised from the project
will be through excavation, general construction, operation of heavy machineries, and waste
management. Moreover, during the operation stage, impacts will mainly from the sewage
discharge. Operational impacts are discussed in detail intheinitial EIA. Details and mitigation
measures are explained in Environmental Impact section of this report. These mitigation
measure need to be followed in order to minimize environmental damage.

The EIA aso alowed to explore the best possible alternatives for the proposed devel opment
and identified key mitigation strategies. In the case of this project, there no preferred aternative
options and it is recommended to proceed with the proposed project.

An environmental management plan with environmental monitoring has been developed,
including important elements that require regular checks. The monitoring component will be
adhered to and will alow the assessment of changes due to concept.

Although the project involves negative environmental impacts, it is justifiable in light of the
socio-economic conditions and antici pated benefits resulting from this project, which seemsto
outweigh the negative environmental impacts.

Prepared by Water Solutions Pvt. Ltd, March 2021 Page 13
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5. Introduction

The EIA Report has been prepared in accordance with the EIA regulations to undertake the
following works in Hulhumal e Phase 2 east side lagoon.

Laying down outfall pipeline and blockwork under the lagoon seabed.
5.1 Extent of the EIA Addendum

This EIA Addendum is limited to the proposed works as outlined in the terms of reference.
Therefore, the content of the report will address all the concerns to this project that have been
considered based on the TOR.

5.2 Aims and Objectives of the EIA
The objective of the report isto:

Assist in mitigating impacts caused due to the project without undertaking an EIA.
Promote informed and environmentally sound decision making.

To demonstrate the commitment by the proponent on the importance of environmental
protection and preservation.

To fulfill the obligations of the proponent to undertake an EIA under Clause 5 of the
Environmental Protection and Preservation Act of the Maldives.

Undertake the project work with minimum damage to the environment.

5.3 EIA Implementation

This EIA Addendum has been prepared by a local environmental consulting firm, Water
Solutions. Water Solutions have been chosen by the proponent asthe environmental consultants
for this project. The leading team members were:

Ibrahim Faiz, Msc, BSc Environmental Management, Environmental Consultant (EIA-
P05/2017)

Mohamed Umar, BSc Environmental Management, Environmental Consultant (EIA-
P02/2019)

Aleef Naseem, Bsc Marine Biology, Marine Biologist

5.4 Project Implementation

The project will be funded by Male” Water and Sewerage Company Pvt. Ltd. The proponent
has awarded the contract to prepare the EIA addendum report and obtain the necessary
approvals from the government to a private company Water Solutions.

5.5 Terms of Reference

Terms of Reference for this assessment has been included in the Appendix of this report.
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6 Policy, Legal and Administrative Framework

This section outlines the relevant environmental legislation pertaining to this project. The
following table outlines the major environmental laws, guidelines, codes and standards, both
local and internationa indicating the relevanceto this project. Details of these regulations, what
they cover and under what circumstances they apply are attached as an annex.

6.1 Environmental Protection and Preservation Act (Law No.
4/93)

The Environmental Protection and Preservation Act of the Maldives, EPPA (Law No. 4/93)
provides the basic framework for environmental management including Environmental | mpact
Assessment (EIA) process in the Maldives, which is currently being implemented by
Environmental Protection Agency (EPA) on behalf of Ministry of Environment and Energy
(MEE).

Clause 2 of the EPPA mandates the Ministry of Environment and Energy to formulate policies,
rules and regulations regarding the environment.

Clause 5 of this Act specifically provides for environmental impact assessment (EIA), atool
implemented to attempt to integrate environmental issues into development decisions.

According to the Clause, environmental impact assessments are a mandatory requirement for
all economic devel opment projects.

Clause 6 of the EPPA givesthe Ministry of Environment and Energy the authority to terminate
any project that has an undesirable impact on the environment.

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

The Environmental Act or Law 4/93 is the single most important legal instrument with regards
to environmental management and it gives very high prominence towards safeguarding the
environment with regard to all the development activities. Under this Act, the Ministry of
Environment and Energy have developed regulations and guidelines concerning the
environmental protection in the country.

Applicability
The provisions set forth in Clause 7 of EPPA regarding solid and hazardous waste disposal can

be applied to the proposed project. Moreover, regulations devel oped under the EPA can still be
applied to the proposed project, which are outlined herein.

6.2 Environmental Impact Assessment Regulation 2012

TheMinistry of Environment hasissued EIA regulation on May 2012, which guidesthe process
of undertaking the Environmental Impact Assessment in the Maldives — This guideline also
provides a comprehensive outline of the EIA process, including the roles and responsibilities
of the consultants and the proponents. This regulation outlines every step of the IEE/EIA
process beginning from application to undertake an EIA, details on the contents, minimum
requirements for consultants undertaking the EIA, format of the EIA/IEE report and many
more.

The guidance provided in this Regulation was followed in the preparation of this EIA report.
And the EIA has also been prepared by registered consultants.
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6.3 First Addendum to Environmental Impact Assessment
Regulation 2012

This amendment was gazetted on Sth April 2013. As per this amendment the responsible
authority has to check the submitted EIA report for everything mentioned in the Regulation’s
article (Kaafu) was in order and inform the proponent whether the EIA Report has been
accepted or rgjected within 2 working days. The penalty for repetitive offenses has been also
amended in this amendment of the Regulation.

6.4 Second Addendum to Environmental Impact Assessment
Regulation 2012

Thisamendment was gazetted on 30th August 2015. With this Addendum to the Environmental
Impact Assessment Regulation 2012, the following important points were noted.

Article 8 (a) of the amendment of the decision for screening formis as follows:

Environmental Management Plan

Initial Environmental Examination

Environmental Impact Assessment

Approval to go forward with the screened project

Approval to go forward with the project with as per the mitigation measures
proposed by EPA.

The amendment’s article 9(b) says the decision for IEE will be as follows:

OO O0OO0Oo

0 Environmental Impact Assessment Report if the project anticipated to have
major environmental impacts
0 Environmental Management Plan.
0 Approva togoforward with the project if the project isnot anticipated to occur
major environmental impacts
Article 10 of this amendment says that two (2) reviewers are required to review the
environmental management plan and the selection of the reviewers areto be carried out
as per the article 13(b).

6.5 Third Addendum to Environmental Impact Assessment
Regulation 2012

Amendment 3 (issued on 11th August 2016) coversthe point systemsfor consultants, categories
of the consultants and amendment of the penalties to consultants and proponents who fail to
follow theregulation. ThisEIA report was prepared by a Category B registered EIA consultant.

6.6 Fourth Addendum to Environmental Impact Assessment
Regulation 2012

There was a 4th amendment done on the EIA regulation 2012 and gazetted on 19th January
2017. This amendment explains about the projects that can be preceded without an
Environmental Impact Assessment when the proponent requeststo the Ministry of Environment
and Energy in writing along with commitments or guarantee that the Proponent will carry out
the mitigation measures that may impact on the Environment due to such projects. A list of
such projects given in the amendment is as follows.

1- Deepening of Existing harbors and channels as same as the foot print.

2- Uprooting treesthat fall into the existing plots given to citizensfor residentia purpose.

3- Uprooting treesthat fall into the roads/path ways to the above plots. (Only councils or
who takes such responsibilities can apply).

4- Drilling boreholesto take water.

5- Reclamation carried out as land extension means to the natural existing land. Such
landsthat arelessthan 3 years after the reclamation is compl eted with exception of the
projects mentioned article 1 ( ¢ ) of this amendment.
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6- Reclamation carried out in alagoon with an island shape or characteristics. Such lands
that are less than 5 years after the reclamation is completed with exception of the
projects mentioned article 1 ( ¢ ) of this amendment.

Environmental Impact Assessment shall be carried out and permission shall be obtained in
Lands that are mentioned in 5 and 6 as above, when such |ands become inhabited.

Environmental Impact Assessment shall be carried out in the following projects even in the
lands that are reclaimed as per the number 5 and 6 explained above.

1- Projectsthat involve Dangerous Chemicals

2- Projectsthat involve in any Oil Storage

3- Projectsthat involve Incinerators

4- Projectsthat involves release of any poisonous el ements to the atmosphere
5- Projectsthat involve fiber glass work.

The amendment also says that this amendment will comeinto force from the date it is gazetted.

6.7 Fifth Addendum to Environmental Impact Assessment
Regulation 2012

This amendment was gazetted on 27" December 2018. With this Addendum to the
Environmental Impact Assessment Regulation 2012, the following important points were
noted:

It states the termination of article 4(b) of the Environmental Impact Assessment
Regulation.
Changesto the Article 13 (G):
o0 Clause(F): decision after reviewing EIA report means, environmental decision
statement or requesting for additional information,
Addition of the following pointsto Annex (d)
= 36. Development of tourist resorts
= 37. Development of tourist hotels

6.8 Regulation on Coral, Sand and Aggregate Mining

This regulation addresses sand mining from uninhabited islands that have been leased; sand
mining from the coastal zone of other uninhabited islands;, and aggregate mining from
uninhabited islands that have been leased and from the coastal zone of other uninhabited
islands. Cora mining from the house reef and the atoll rim has been banned through a directive
from the President’s Office dated 26th September 1990. Under Article 7 (c) of the Regulation
on Sand and Coral Mining issued by the Ministry of Fisheries, Agriculture and Marine
Resources (MOFAMR) on the 13" of March 2000, it is an offence to mine sand or cora from
the beach, lagoon or reef of any inhabited island and islands leased for the purpose of building
atourist resort or agricultural development.

Development of aresort cannot use any mined coral and sand. Cement blocks will be used for
the construction of building structures. Aggregate and sand for construction need to beimported
or bought from the local market.

Proposed project and its components of this project will consider the following criteria:

No coral mining will be undertaken within the reef or elsewhere for any construction
work.

No sand will be mined from the island environment for construction (includesthe reef,
island and lagoon).

6.9 The National Biodiversity Strategy and Action Plan

Thisis an environmental protection and preservation strategy. This strategy establishes several
guiding principles and a wide-ranging policies and targets for the conservation of the
biodiversity.
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The goals of the National Biodiversity Strategy and Action Plan are:

Conserve biological diversity and sustainably utilize biological resources.

Build capacity for biodiversity conservation through a strong governance framework,
and improved knowledge and understanding.

Foster community participation, ownership and support for biodiversity conservation.

In implementing the proposed project activities, due care has been given to ensure that the
national biodiversity strategies are adhered to. The proponent has committed fully on
conservation and protection of the environment while undertaking this proposed project. More
specifically, the coral reef and the marine environment have been assessed in order to assess
baseline values. Quantitative and qualitative surveys were undertaken to assess the biological
diversity of the cora reef. Practical mitigation measures and solutions have been identified to
conserve and protect the biodiversity during and after construction.

6.10 Protected Areas and Sensitive Areas

Under Article 4 of the Environment Protection and Preservation Act, the Ministry of
Environment is vested with the responsibility of identifying and registering protected areas and
natural reserves and drawing up of rules and regulations for their protection and preservation.
At present there are no rules and regulations made available to the public on designation and
protection of habitats and heritage areas. No protected areas exist within theisland environment.

6.11Waste management policy

The Ministry of Environment has developed the framework for a nationa waste management
policy. The key elements of the policy include:

Ensure safe disposal of solid waste and encourage recycling and reduction in waste
generated.

Develop guidelines on waste management and disposal and advocate enforcing these
guidelines through inter-sectoral collaboration.

Ensure safe disposal of chemical, industrial and hazardous waste.

The key objective of the waste management policy would be the formulation and
implementation of guidelines and means for solid waste management to maintain a heathy
environment.

Waste management for the proposed project will be in line with this policy.

6.12Waste Management Regulation, 2013

Waste Management Regulation (WMR) was published on August 2013 and is effective from
February 2014. It has been implemented by Environmental Protection Agency (EPA). Theaim
of WMR is to implement the national waste policy which contains specific provisions to: (a)
Implement measures to minimize impacts on human health, (b) Formulate and implement waste
management standards, (c) Implement an integrated framework for sustainable waste
management, (d) Encourage waste minimisation, reuse and recycling (€) Implement Polluter-
Pays Principle ( f) Introduce extended Producer Responsibility.

WMR contains four main sections. (i) Waste management standards. Defines standards for
waste collection, transfer, treatment, storage, waste site management, landfills and managing
hazardous waste. (ii) Waste management Permits: Defines approval proceduresfor waste sites,
(iii) Waste transfer: Standards and permits required for waste transport on land and sea,
including transboundary movements, (iv) Reporting requirements: Defines reporting and
monitoring requirements and procedures, (v) Enforcement: Defines procedures to implement
WMR and penalties for non-compliance.
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If any hazardous waste including electronic waste is to be disposed in the Maldives, it should
be handled by waste sites specifically approved to manage hazardous and Special Category
waste. Transportation and handling shall also conform to the standards specified in WMR. If
the waste isto be exported for reuse or disposal in another country, an application needs to be
submitted to WMR clauses and international conventions. Thus, all the subprojects will need
to comply with the WMR in disposing construction and decommissioning related wastes as
applicable.

Waste produced during the construction and operation phase of the project must be disposed in
accordance with this regulation. Domestic waste could be disposed through the existing waste
management system in Hulhumale.

6.13Water and Sewerage Act

The Water and Sewerage Act (8/2020) has been implemented to ensure clean and safe water
are provided, and adequate sewerage systems are developed all throughout the Maldives by
establishing regul ations and standards for providing these services. The Act ensuresthat natural
water resources are utilized and maintained in a sustainable manner and that these services are
provided with limited environmental impacts. This requires newly developed water and
sewerage systemsto be operational following an Environmental Impact Assessment report and
itsapproval from the Environmental Protection Agency. The Act also emphasizes on using new
technology to reduce environmental impacts and use of renewable energy to provide these
Services.

6.14National Wastewater Quality Guidelines 2007

The National Wastewater Quality Guidelines (NWQG) is administered by the EPA. Covering
both domestic and industrial wastewater, the main purpose of the guideline is to provide clear
technical guidance to individuals, organizations, license holders, government and regulatorsin
order to manage waste water effluents in addition to following international best practice in
terms of cleaner operations and production. The guidelines deal with domestic wastewater
quality for discharge into deep sea and provide the maximum concentration of listed
components that aways must be complied with including coliform, pH and suspended solid
levels. The NWQGs aso provides maximum concentration levels for domestic and industrial
wastewater combined but does not specifically provide guidance on dealing with industrial
effluents or leachates of any kind. The country does not have set standards for ground water
guality. The NWQGs aso stipulate that the guidelines are generic and conservative, the
standards state that in the event the capacity of the receiving environment to deal with additional
wastewater, has been exceeded or when the activity generating the wastewater is envisioned to
produce wastewater at extreme lower or higher levelsthan the standards set in the NWQGs, an
Environmental Impact Assessment (EIA) is required and need to be completed by accredited
Assessors approved by EPA. In addition, the producer must prove to government that best
international Clean Production protocols are followed. Based on the recommendations of the
EIA report and proof of Clean Production practice, EPA will issue site specific guidelines for
the discharge of wastewaters. No exemptions to the Guidelines will be allowed without site
specific guidelinesto that effect. Monitoring plans are mandatory for all wastewater generators
as per the guiddlines.

6.15National Water and Sewerage Policy

The National Water and Sewerage Policy (NWSP 2017) focuses on providing access to safe
water and sewerage servicesfor al. The NWSP has 9 goals: ensure access to safe water supply
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and adequate sewerage services; adopting cost-effective, environment friendly and appropriate
technologies; strengthening legal framework; encourage private sector investments; building
ingtitutional capacity; maintain financial and environmental sustainability; strengthen advocacy
and awareness; promote research and devel opment; and protect and conserve water resources.
Policy objective 9: calls for adopting a holistic approach to water resources protection,
conservation, management, and pollution control. Among the strategies for objective 9 are:
establish an effective research-based monitoring program and information platform for
inhabited islands’ water resources; develop and implement evidence-based water resources
management plans taking into consideration the sustainability and vulnerability of the idand
freshwater resources, wastewater reclamation, water reuse and minimizeimpact from pollution.

6.16 Public Health Construction Act

The purpose of the public health protection act is to establish policies for protection of public
health, identify persons responsible for protection of public health, define how public health
protection policies will be implemented. The objectives of the Act also include: establishing
policies to respond to public health emergencies; classify situations which may be harmful to
health and establish methods to act in such a situation; establish roles and responsibilities of
island, atoll, and city councils in protection of public health. Chapter 5 of the Public Health
Protection Act coversidentifying health hazards, eliminating risk, reporting health hazards, and
orders on things to be done or not donein relation to abuilding.

During the implementation of this project, it is recommended to inform the public about the
work schedule and keep them updated with the progress. Sign boards should be placed to aware
the public about the work environment safety. Since this is a road development project,
construction will be undertaken very close proximity to houses and to the public. Safety
measures must be taken to ensure the public health.

Under Public Health Act, Chapter 6 Clause 33 (a) Maldives has declared a public health
emergency till January 4, 2021 due to COVID 19 crisis. All the guidelines regarding the
COVID-19 health crisis provided by the HPA and Ministry of Health must be followed during
the project construction and implementation stage.
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7 Project Description

7.1 Project proponent

This project is proposed by Male’ Water and Sewerage Company Pvt. Ltd (MWSC). The
company has been established in the year 1995 with the purpose of solving the growing water
needsin Malé. The principal objective of the company wasto design, devel op, operate, manage,
and maintain the public water, wastewater collection and disposa systemin Maé. MWSC has
attained achievements including International awards for its success in operations and sharing
its knowledge and business practice with regiona utility companies. MWSC became an 1SO
9001 certified Company in July 2006 based on its good management of business.

7.2 Project Location and Study Area

The project takes place in Hulhumal e Phase 2 east side lagoon.
The following figure outlines the location of Hulhumale in Kaafu Atoll.

Figure 1: Photo of Hulhumale with Hulhule and Male’ on the left and Hulhumale Phase 2 on the right
(Photo: Google Earth)

7.3 Project Boundary

The project boundaries for this project includes part of east side lagoon of Hulhumale Phase 2
as shown in the figure below.
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The diagram bel ow shows the project boundary.

Legend
Sewerages Quifall Fipa
ZiProjoct_Boundary

Figure 2: Project Boundary

7.4 Project Background

MWSC has undertaken and EIA to develop a sewerage and water supply systemin Hulhumale.
Decision Statement (DS) to this EIA was issued on 7" August 2016 by EPA. After the start of
the project works, EIA Addendum was prepared to shift the proposed outfall location to 114m
north of initialy proposed location. DS for this EIA addendum was issued on 14" October
2020. After the issuance of the DS, HDC raised concerns that propose location of the outfall is
apublic beach area used for water sports activities and as well as for the aesthetic reasons, the
proposed outfall to be laid below the seabed at -100mm in the lagoon area. Therefore,
addendum 2 for this project is proposed to lay the outfall pipe under the seabed.

7.5 Proposed Outfall

Initially project proposed to lay 2 x 400mm outfalls on Hulhumale Phase 2 east side lagoon as
part of the water and sewerage project of Hulhumale. Out of two outfalls, part of one hasalready
been constructed. Under this addendum, it is proposed to lay these outfalls below the seabed
due to concerns raised by the HDC. The proposed lagoon area for the outfall is a public beach
area used for water sports activities. Therefore, proponent has decided to excavate the lagoon
and lay the pipe and blockwork at -100mm from seabed to the top of the block. (100mm from
the seabed to the top of the block). Below is the location of the proposed outfalls.
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Figure 3: Proposed outfall location (orangeline). Initially propowd location (gray line) which was shifted
under EIA Addendum 1
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Figure 4: Proposed outfall pipes overlaid on a google image

7.6 Need and Justification

This report has been prepared to address the changes brought to the outfall construction. This
change was brough due to the concerns raised by HDC. The initial proposa was to lay the
outfalls on the seabed of the lagoon. According to HDC, this area is used by the public as a
recreational area for swimming and water sports. Therefore, the outfal and the blockworks
could be a hazard to the public using the area. Therefore, MWSC has proposed to lay these 2
outfalls below the seabed at -100mm. The part of the outfall on the seabed of the lagoon will
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be laid under the seabed while the part beyond the reef flat will be constructed on the seabed
normally.

7.6.1 Project Schedule

Thetotal duration of the project is scheduled to be 25 days from the approval of the Addendum
Report.

Texk Maine Durdlion
Hulhumale' Phase || Davelopment Plan 431 deays
Construction of Sewar Outfall at Location 2 431 days
Construction of Sewer Outfall OD 400 x 1 431 days
L aying of Sea Cuttall (Refare first addenchim] 739 days

15t Ci& addendum znd &poroval 4 davs

Laying of Sea Cutrall [Betore 2nd Addendumi 73 days

2nd EIn Addendum and Apagroval 7O days

Laying of Sea Cullall pipe 2D days

Commissioning and testing 5 days

Figure 5: Project schedule
7.6.2 Waste Management

The contractor is also required to work towards better management of waste so the volume of
waste to be disposed would be reduced. All domestic wastes from the construction activities
shall be transferred to Thilafushi.

Spillages of diesel, grease, oil can be as issue if adequate measures are not taken. Hence, oil,
grease and other fuel storage will be held on land at the existing storage facilities with adequate
impervious flooring. Refuelling of excavators will be required to be undertaken on the island
on a hard floor area.

7.6.3 Safety

Full recognition and regard will be taken in the management and execution of project safety
plan. Contractors are obliged to provide safety policies, plans and method statements and will
be informed prior to order placement on all aspects of safety, heath, and welfare.

7.6.4 Environmental protection measures

During the construction stage, the most critical factor is the protection of marine resources.
When excavating the seabed, excavators will be used in the project boundary, most importantly
in the shallow areas near the reef. During their unloading and placement, damage to the reef
and lagoon will occur both directly and indirectly. Direct destruction will occur through the
loss of seabed of outfall footprint whereasindirect impactswill be felt through some amount of
sedimentation. As aresult, this is considered as the most critical path / point of the project as
far as the protection of environmental values are concerned.

The diagrams below show primary and secondary impact areas due to proposed project.
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Figure 6: Primary Impact Areas

7.6.5 Risk associated with the project

There are few risk factors associated with this project that could possibly have both financia
and environmental implications. There is very little risk associated with direct destruction of
the habitats as the coral cover isvery low in the areas proposed for excavation to lay outfall.

Some indirect effects during construction period such as use of heavy machinery in the shallow
areas of the reef are moderate in nature and easily avoidable if measures are taken to mitigate
them. Proper care needs to be taken to control and mitigate the damage caused during the
construction period. The area must also be fenced off to make sure the public are not allowed
to use the area during the construction.

7.6.6 Emergency plan in case of spill

The project site will have contact numbers for the project manager in case of any emergency
and everyone working on this project will have access to the project managers through mobile
phones, to avoid any serious spillage, al fueling activities will be undertaken on land. Vehicles
refueling will takes place on the land on a non-permeable flooring. This would totally avoid
any oil spillages to the marine environment. In case of a serious oil spill from amachinery due
to adamage, all work will be immediately stopped, and everyone will be directed to focus their
attention and effort to get the leaking stop, either through mechanically or by any temporary
means. The focus will then be to move the machinery to land if it happens on the sea.
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7.6.7 Machineries used for the project.

Below are the list of machineries and materials that will be used for the project.

M aterials

Pipe system OD 400 mm, total
length of 586m

Cement

Aqggregate

Sand

Rebar

Wood for frameworks

Machineries
M easuring tapes

Excavator

Concrete mixer

Poke vibrator

Diving equipment
Cranetruck of 3ton
Diving boat

Drilling machine

Ef & butt-welding machine
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8 Description of the Environment of the Project Site

The baseline information of the proposed project and surrounding area were collected through
primary data collected during the study period, and available secondary data. The
environmental baseline data includes general geography, meteorology, (precipitation,
temperature, humidity, wind conditions), geology, ecologically protected areas, terrestrial and
marine environment, bathymetry, tidal conditions, etc.

8.1 Existing General Condition of the Site

The general environmental conditions of the site are well documented in the following EIA
reports and reference is made on the following EIA reports.

EIA for the Proposed Water Supply and Sewerage System, Hulhumale Kaafu Atoll
Addendum to the EIA Report to the Proposed Water Supply and Sewerage System,
Hulhumale Phase 2 (LaMer, 2020)

8.2 Assessment of the Marine Environment

The marine environmental survey at Hulhumale’ phase Il was focused on four sitesasindicated
in the following diagram.

Legend
® Marine_locations
== Sewerage Outfall Pipe

Figure 7: Marine survey locations
Site selection for the marine survey was based on the | ocation where the outfall areais proposed.
8.2.1 Methodology of marine surveys

Several methods are available to estimate the percent benthic cover on cora reefs. Some of the
common methods are, rapid visual assessment, line-point intercept, and photo-quadrat surveys.
For this particular survey, a photo quadrate method was used. Photo quadrate surveys involve
taking photos at a fixed distance from the substrate generaly at a random or regular interval
along atransect line.

The photo quadrate surveys are undertaken as follows. A transect line of 20 metres at each site,
surveyor then places a half a metre quadrate made from PV C aong the transect line and takes
a photo directly vertically. The second photo is then taken aong in the same manner after
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approximately 1 m away fromthefirst photo. In thismanner, photos are taken a ong the transect
lineand in total, 10 photos on each transect lineis taken.

8.2.2 Data Processing methodology

Analysis of the photos were done using a computer program called, CPCe (Coral Point Count
with Excel extensions). Thisisan internationally recognized software used al over the word to
assess the benthic composition of the reefs. In this programme, photographs are analyzed using
a pre-defined benthic categories. Depending on the type of survey, these categories can be user
defined at any given level. Users can have very complex levels ranging from individual cora
families or have broader assessments categories. As the objective of this survey was to assess
the impact of dredging and reclamation, it made sense to use a broader categories. Hence,
benthic categories adopted by the Reef Check protocol was utilized. A text file containing these
categories were created and imported to CPCe. The Reef Check protocol allows categorizing
life forms followed under the Reef Check protocol, which emphasizes on benthic composition
categorizing such as hard corals, sand, rock and others. The emphasisis hot on recording corals
to their species levels, but rather the genera cora and other life forms such as hard and soft
corals. This method is more accurate as the percentage of healthy cora cover and other life
forms can be more accurately recorded even by a non-experienced surveyor.

The following are definition of benthic categories used in this survey.

HC: All living coral including bleached coral; includes fire, blue and organ pipe corals
SC: Soft corals and include zoanthids but not anemones (OT)

DC: Cora that has died within the past year; appears fresh and white or with corallite
structures still recognizable

ALG: All macro-algae except coralline, calcareous and turf (record the substrate
beneath for these); Halimedais recorded as OT; turf is shorter than 3cm.

SP: All erect and encrusting sponges (but no tunicates).

RC: Any hard substrate; includes dead coral more than 1 yr old and may be covered
by turf or encrusting coralline algae, barnacles, etc.

RB: Reef rocks between 0.5 and 15cm in diameter

SD: Sediment less than 0.5cm in diameter; in water, falls quickly to the bottom when
dropped.

Sl: Sediment that remainsin suspension if disturbed; recorded if color of the underlying
surface is obscured by silt.

OT: Any other sessile organism including sea anemones, tunicates, gorgonians or non-
living substrate.

SG: All types of sea grass observed categorized in the field SG.

Each of the 10 photos from transect are imported, cropped and prepared for analysis. The CPCe
program then generates a matrix of random points overlaid on the image for each point to be
visually identified. Users can then input the defined categories for each photo and once all the
photos are analysed, the results are displayed on atable.
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8.2.3 Benthic composition at site 1 (M1)

Site M1 was selected from the lagoon to the north of the proposed outfall location. The transect
was dominated by sand. No live coras were recorded at this site. The following figures shows
benthic composition and photographs taken from site M 1.
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Figure 8: Percentage benthic composition at site 1 (M1) on 28th February 2021
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Figure 9: Photos taken from M1 on 28th February 2021
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8.2.4 Benthic composition at site 2 (M2)

Site M1 was sel ected from the lagoon to the south of the proposed outfall location. The transect
was dominated by rock. The following figures shows benthic composition and photographs
taken from site M 1.
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Figure 11: photos taken from site 1 (M 1) on 28th February 2021
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8.2.5 Benthic composition at site 3 (M3)

Site M1 was selected from the reef dlope close to where the proposed outfall ends. The transect
was dominated by rock. The following figures shows benthic composition and photographs

taken from site M 1.
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Figure 12: Percentage benthic composition at site 3 (M3) on 28th February 2021
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Mon-living
reef cover

BC

RC

RE

Prepared by Water Solutions Pvt. Ltd, March 2021

Page 31

5l



Addendum 2 to the Water Supply and Sewerage System, Hulhumale Phase 2

8.2.6 Benthic composition at site 4 (M4)

Site M1 was selected from the reef dlope close to where the proposed outfall ends. The transect
was dominated by rock and dead cords. The following figures shows benthic composition and
photographs taken from site M 1.
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Figure 14: Percentage benthic composition at site 4 (M4) on 28th February 2021
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8.3 Hydrography/Hydrodynamics
8.3.1 Tidal ranges and tidal currents

Thetidal regimeinthe Madivesissemi-diurnal with diurnal inequalities. This meansthat there
are two high tides and two low tides of different heights a day. The time between successive
high tides is approximately 12 hours and 25 minutes. The heights of tides also vary with a
monthly cycle. At new moon and full moon, the Moon is aligned with the Sun and the tidal
range (the vertical difference between high tideand low tide) islarge. The maximumtidal range
is called a spring tide. The minimum tidal range is called a neap tide. Neap tides occur when
the moon is at right anglesto the sun. Thetidal rangeisrelated to the current speed with larger
tidal ranges resulting in faster tidal currents. Tidal variations in Maldives is provided in the
table below.

The ocean currents come from the same direction as the currently prevailing monsoon winds.
However, influence of tides affects the water current. During full and new moon, alarge tidal
difference exists which means stronger currents. In between full and new moon the currents are
less intense. The result of these ocean currents and tidal currents determines the prevailing
currents.

Highest 1Tigh Water (TITTW) Q.62 (.62 079

Mean ||i;_=,|u:t| Migh Water

136 34 s
(MHTTW) L.t (.34 0.3

Mean High Water IMHYY) (L35 (L33 (k35
Mean Low Water (MLW) -0.41 0.36 (.40
Mean Lowest Low water

0.42 il ]
(MLIWI ).42 0.3 (.41
Lovwest Low water (LLW) -[0,80 072 -6, 78

Figure 16: Tide variations at the tide stations of Maldives. Source: Second National Communication of
Maldives 2016

8.3.2 Wave climate and Wave Induced Currents

Wave climate and wave induced currents is discussed in detail in the First Addendum for the
Proposed Water Supply and Sewerage System, Hulhumale Phase 2 Report by Lamer 2020.
Page 17 to 20 discusses the wave induced currents of the proposed site. The figure bel ow shows
the wind wave direction around the site. Figure was derived from First Addendum for the
Proposed Water Supply and Sewerage System, Hulhumale Phase 2 Report by Lamer 2020.
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Figure 17: Schematic showing assumed windwave induced currents at the reef system (LaMer, 2020)

8.3.3 Wind induced (seasonal) currents.

In the Maldives there are two seasons (monsoons) South-west monsoon and North-east
monsoon. The first one is the South west (Hulhangu moosum) from May until the end of
October and the second monsoon is the North-east monsoon (Iruvai moosum) from November
to the end of April. In the Hulhangu the wind blows from the south-west and the wind driven
current comes from the west. As the wind arrives over the Indian Ocean it is relatively moist,
which means more chance of rain. In the other season, the Iruvai the wind blows from the
North-East, and the current comes from the east. Coming from Indiait brings relative dry wind
which means mostly dry and more stable weather. The ocean currents come from the same
direction as the currently prevailing monsoon winds, from the Southwest in the period from
May until the end of October and from the Northeast from November to the end of April to
mid-May.

8.3.4 Marine water quality

The marine water samples were collected from the discharge location as away from a control
site. The samples were sent to MWSC to test for the parameters outlined in the EIA ToR. The
diagrams below show the locations where marine water samples were taken and the table
outlines the results of the tests. Marine water sample result sheets from MWSC are attached as
an Appendix.
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Legend
® Vater sample
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Figure 18: Marine water sample locations (28-08-2021)
Table 1: Outline of the water quality results

Location / parameters | Temp | pH Salinity | EC TDS Turbidity
©) (%) (us/cm) | (mg/L) | (NTU)
Seawater sample 1| 228 821 | 3301 50400 | 25200 | 0.143
(swi)
Seawater sample 2| 228 825 | 32.79 50100 | 25100 | 0.184
(SW2)

Seawater sample 2| 228 827 |32.80 50100 | 25100 | 0.238
(SW2)
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9 Stakeholder Consultations

For the purpose of this project, stakeholder consultations were limited to the organi zations who
were identified by EPA and outlined in the TOR. Effort to consult with these organizations
were unsuccessful as none of the authorities replied to the letter sent on 8" February for
consultation. On 18" March the letter was followed up with a call to these offices. However,
Nno responses were given after informing that they will get back to us.

9.1 Hulhumale’ Development Corporation (HDC)

To conduct stakeholder meeting with HDC letter was sent on 8" March 2021, requesting to
inform the EIA consultant of the various concerns related to this project. However, there was
no response from HDC regarding the project. Letter sent to HDC is attached as an annex.

9.2 Ministry of Environment

To conduct stakeholder meeting with Ministry of Environment letter was sent on 8" March
2021, requesting to inform the EIA consultant of the various concerns related to this project.
However, there was no response from Ministry of Environment regarding the project. Letter
sent to Ministry of Environment is attached as an annex.

9.3 Utilities Regulatory Authority (URA)

To conduct stakeholder meeting with URA letter was sent on 8" March 2021, requesting to
inform the EIA consultant of the various concerns related to this project. However, there was
no response from URA regarding the project. Letter sent to URA is attached as an annex.
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10 Environmental | mpacts

Environmental Impact identification was undertaken for the proposed activities necessary for
the construction phase and the activities that will continue during the operational phase. The
impact analyses for construction phase and operational phase were made separately to better
understand the impacts as the duration, magnitude and probability of impacts greatly differ.

10.1 Impact Identification and Analysis

Environmental Impact identification was made by a combination of matrices along with expert
opinions and experiences from similar projects in the past. The environmental impacts were
examined using an adaptation of the Leopold matrix method. The Leopold matrix (Leopold et
al, 1971) implements atwo-dimensional checklist, where the columns of the matrix contain the
project’s activities while the rows list the environmental receptors under the three main
categories — Physical components, Biological components, and Socio-economic components.
This interaction matrix helps to identify impacts on individua factors of the three main
categories of the impact. Furthermore, the sum of the magnitude from each impact activity
and/or acertain environmental factor could be identified.

This method analyses three aspects of each action which may have an impact on the
environment — Magnitude, Duration, and Probability.

Probability — Likelihood of an impact to be produced from a said activity.

Duration — Defines the duration of which the environmental impacts would persist.
Magnitude — Defines the severity of theimpact, for both positive and negative. A score
is given from a scale of +10 to -10. +10 being major positive and -10 being maor

negative.

Table 2: Evaluation criteria and scoring system for impact analysis.

M agnitude
Evaluation criteria | geore Category
Probability (1) (0] Impact is possible (Probability < 50%
M Impact islikely (Probability >50%
X Impact is certain (Probability = 100%)
Duration (I1) T The effects of the activity would not be identifiable within a few
months of its completion.
S The effects of the activity would not be identifiable within months
to ayear of its completion.
L The effects of the activity would not be identifiable within
multiple of its completion.
P The effects of the activity will persists endlessly causing
irreversible impacts.
Magnitude (111) 9& 10 Major Positive
7& 8 Moderate Positive
5& 6 Minor Positive
-4t0 4 Negligible
-5& -6 Minor Negative
-7& -8 Moderate Negative
-9& -10 Major negative
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10.2 Uncertainty and limitations in Impact Prediction

Environmental impact prediction involves a certain degree of uncertainty as the natural and
anthropogenic impacts can vary from place to place dueto even dlight differencesin ecological,
geomorphological, or socia conditionsin a particular place. There is also alack of long-term
data, for instance, shoreline, local currents, economic activities and such, which are crucial to
analyse impact predictions.

There is aso uncertainty with the continuation of this project. Minor or even major changes to
the project’s concept plan could alter the series of impacts. Major changes would require and
ElIA addendum to be made. However, the level of uncertainty, in the case of this project is
expected to be low.
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Table 3: Impact analysis matrix for Construction Phase

Project Activities
Envisaged I mpact factors I mpact of I mpacts of Comments
Excavation and wastewater / brine
outfall laying discharging
Magnitude (M)
& Importance (1) | | I i |1 I Il
Ground water NA | NA [NA |NA | NA | NA
Vegetation NA | NA [NA |NA | NA | NA
% Land/ Sail NA | NA [ NA | NA | NA | NA
c
é_ Coastal zone X L -7 |O T -2
o) Air @] T -2 | NA |NA | NA
§ Noise O |T |0 |NA |[NA |[NA
£ Seabed X |L |8 |[M |s |5
" Ground Water NA | NA | NA | NA | NA | NA
E g Diversity of terrestrial environment NA | NA |[NA |NA | NA | NA
jo)
o) o
'c% § Diversity of marine Environment M S -7 M S -5
E Coral reef and ecosystem M S -4 P S -6
o
5 g ‘8‘ Health and well being @] S -1 X L 9 Proper water supply and sewerage system will improve the
8= g health and well being of the residents.
8 SE Accidents @) S -1 |0 S 6 Number of accidents during recreational activities will be
358 lower due to laying of the outfall pipe under seabed.
Total Impact -29 -1
Magnitude
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Table 4: Matrix of Impacts and Mitigation Measures

Activity Potential Impacts Mitigation measures Cost of Mitigation
Construction stage impacts
Impact of Habitat loss In order to minimize the damage, the following measures are | No cost.
Sxcavetion Excavation will lead to direct loss of habitat for corals Em(g)r?lsefﬁer uired areaisto be excavated in order to limit méggjart:ecs)r;re
and marine organisms in the project footprint. The oy thereq i .
habitat will be modified permanently. the di rect impact f_ootprl nt on the lagoon. _ procedural in
2. Designate one side of the outfalls to operate machinery nature.
Habitats such as live coralsin the target areawill be {ﬁ; hler ?::/:Jeséfn?oila:?ri areain order to avoid the damage to
destroyed. 9 print.
Direct habitat lossto coralsisvery small asthe
percentage of live corals in the lagoon areais very less.
Thetarget areain the lagoon isarocky seafloor. The
wave break zone also does not have live corals but the
reef flat areatowards the slope has live corals which
will belost during outfall installation.
Excavation will only be undertaken on the lagoon and
on the reef flat and reef slope, outfall will be placed on
the benthos. Hence direct impact of excavation will not
be be felt on the reef.
Increase in Marine organisms such as corals and seagrasses need In order to minimize the damage, the following measuresare | No cost.
turbidity UV light for photosynthetic processes. If turbidity is proposed. Mitigation
high, then these ecosystems will become stressed. In 1. Avoid works during rough weather conditions. measures are
the case of this project, project boundary has live corals 2. Complete the works during the shortest duration | procedura in
which will be impacted if the turbidity is high. possible. nature.
Studies suggest that long term turbidity levels which 3. Halt the excavation processif the turbidity is higher
are >3 NTU lead to sublethal stress. However, long than 5 NTU.
term turbidity levels higher than 5 NTU cause severe
stress on coral at shallow depth (Cooper et a., 2008).
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Activity Potential Impacts Mitigation measures Cost of Mitigation
;(i(rz:lrr]gegtacg\?gﬂon E_xcavation _wiII permanently alter the _seabed and ;I;r\::/st%c;wty will be undertaken during calm weather at m?tf;asit{on
and outfal disperse sediment pl umes to nearby areas in the target ' MeasUres are
installation 123&0;; © ?fotr;?t?'mg&&gé?ogﬁge g:ﬁ OI OT;% Avoid work during bad weather. E;(t)ggural in
sedimentation to a certain extent. However, coral growth . . o .
and recruitment will be affected in the moderate term. Outfall locati o? will be ﬁa?lf[thar}d Tar'k?d. by qua“ff[ﬁd
Prolonged exposure will eventually lead to death of the jjers\i/ezors 0 ensure € foolprint 1S as per the
corals in the surrounding areas and indirect an.
e e | Thee works 1 be ueraken by e contcors
cordsindude with experience in working in similar environments.
Direct physical impacts such as smothering
of corals and other benthic organisms,
Reduced light penetration reducing the
productivity and growth, calcification and
reproduction rates of corals.
Formation of fal se bottoms characterized by
shifting of sediments.
Eutrophication due to increased fine
sediments leading to algal blooms.
Formation of anoxic (black) bottoms under
the fine sediments.

Waste management | This can be detrimental to the marine and the terrestrial | Domestic waste can be transported to Hulhumal e waste $20 per trip
environment if they are not managed properly. Solid transfer facility and eventually to Thilafushi. 0.5T trucks
waste generated during the construction stage will
include organic, inorganic and few hazardous materials | Educate the workers and create awareness about good waste
and all of which require adequate disposal. management and responsible behavior with regard to

environmenta care.
Operational impacts
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Activity

Potential Impacts

Mitigation measures

Cost of Mitigation

Changes in water
quality at discharge
location

Disposal of sewage into the marine environment will
potentially increase nutrient input in the area. Long
term disposal of such materiadlsisa

cause of concern, in terms of the effect increased
nutrients would have on the seawater quality and
reef health and ecosystem.

Install diffuser system at the end of the outfall to dilute the
discharge.
Treat the sewage before being discharged to sea.

Already included
in the project.

Positive social
impacts

Laying sea outfall under the seabed will potentially
reduce the number of accidents that otherwise will be
for the public who use the area recreationdly.

Proper water and sewerage system in Hulhumale will
improve the living condition of the residents.
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11 Alternatives

EIA Regulation requires two alternatives to be suggested for such developments and therefore
two alternatives have been suggested in addition to the no project aternative. These alternatives
are discussed below:

11.1No Project Option

The no project optionsinvolve laying the outfalls asinitialy planned. Outfall will be anchored
on the seabed using concrete blocks and these structures will be visible on the lagoon.

The main advantages and disadvantages of these are given in the table below.
Table 5: Advantages and disadvantages of the no project option

Strategy Advantages Disadvantages
Construct outfall | Environmental problems related to HDC will continueto raise
on the seabed seabed excavation can be avoided. concerns regarding the
L ess cost to the proponent. safety of the|agoon usersin
the area.

No additional impact footprint. This areaiis regularly used a

water sports area and an
outfall on thislocation will
act as ahazard for the public
using thisarea. It will also
not be very aesthetically
pleasing to lay the outfall on
the seabed and parts of
which maybe seen overwater
during low tide.

11.2 Alternative outfall location

Alternatively, the outfalls can be shifted to another area away from the recreational lagoon area
of Hulhumale. However, this alternative was not considered as the water and sewerage network
is already laid considering the proposed location as outfalls. In addition, there some works
already undertaken in the proposed area to lay outfall. Part of one outfall is already laid.
Therefore, it is environmentally more sounding to lay the outfall in this location rather than
installing on a new footprint since some damages has already be done. The preferred optionin
the case of this project isto proceed with the proposed option. Mitigation measures outlined in
the report must be adhered during the construction and operation process.
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12 Environmental Management and Monitoring Plan

This section deals with the Environmental Management and Monitoring plan for the proposed
project with respect to the modifications proposed in this EIA. The proposed monitoring plan
isfor the construction and operational phase of the project components.

The data collected for this assessment will be used as baseline data while undertaking the
monitoring plan. Undertaking environmental monitoring is essential for several reasons. They
are:

To ensure that potential impacts are minimized and to mitigate unanticipated impacts.
To aid in impact management,

To improve impact prediction and mitigation methods.

To gather long term data to minimize uncertainty.

To ensure sustai nable development

The proposed monitoring programme will yield beneficial resultsif it is undertaken for along
period.

12.1Cost of Monitoring

The proponent has committed fully for the monitoring programme outlined in this report. The
total cost of undertaking the regular monitoring is estimated in this section. Cost of monitoring
includes all data collection and reporting to the client and to the relevant government agencies.

12.2Duration of Monitoring

Monitoring will include marine and coastal aspectsonly. The proposed schedule for monitoring
has been prepared for atotal of 3 (three) years. That is twice during construction given the short
duration of the project and every 6 monthsin the first year and annually for the next 2 years. In
addition, monitoring requirement of the initial EIA and EIA Addendum 1 must also be
followed. Monitoring will be undertaken by subcontracting the work to an independent
consultant or a consulting firm. Monitoring reports shall be submitted to the EPA to evaluate
the damages of the devel opment.

Table 6;: Summary of Monitoring durations and report numbers

Freguency of monitoring No of

Durationin | report monitoring
Months reports
1 At the start and immediately 5

During Construction after construction

For the first year after 12 Every 6 months 5

completion of the project.

For two years after completion Annually

) 24 2
of the project

12.3Methods of Monitoring

Environmental monitoring will be undertaken using standard methods described in the
Methodology section (refer to annex for details). Monitoring is recommended for marine, and
coastal environment only.

12.4Monitoring Responsibility

Monitoring responsibility will be with the client and financial provisions will be made in the
project to undertake the monitoring.
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12.5Monitoring Report

A detailed monitoring report should be compiled after the completion of the project. During the
operational stage (after the completion of the project), regular monitoring reports should be
provided as per the schedule. Thisreport will be submitted to the rel evant government agencies
for compliance. The report will include details of the site, data collection and analysis, quality
control measures, sampling frequency and monitoring analysis and details of methodologies
and protaocols followed.

The following table outlines the monitoring schedul e proposed for the project.
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Table 7: Schedule for environmental monitoring

Monitoring Indicator M ethodology Monitoring Frequency Cost during Cost during
Attribute (construction (operational
phase) phase)
Construction Operational stage
stage
Marine and coastal environment
Visual water quality | Visibility of water Through visual Every day during | - No cost.
inspections and logs to work. Contractor to keep
be kept on site (to ensure thelogs on site.
that water stagnation
does not trap any loose
sediments in the water
column).
Monitoring turbidity | Visibility of water and Measure turbidity with During - $ 150 per day -
water quality testing portable instrumentsor | excavation works
send water samples for
testing
Sedimentation Visual assessment of Qualitative End of Every six months $ 1,000.00 per
damage to the reef sedimentation damageto | Reef health and fish construction in the first year trip
other areas of the reef community census phase and annually in
the next 2 years
Water quality at Water quality testing Sending samplesto - Every 6 months $ 700.00 per trip

discharge location

laboratory
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13 Conclusion

This EIA addendum report was undertaken to obtain the approval to proceed with the
modification for theinitia proposal to lay the outfallsin Hulhumale Phase 2. Additional change
includes laying the lagoon part of outfalls under the seabed at -100mm.

This EIA report has identified the major impacts of the proposed changes in the concept. Few
environmental impacts appear to be major as it does involve excavating seabed. Most of the
environmenta impacts will be felt during the construction stage, whereas the beneficial effects
will be evident after the project is complete. These beneficia impacts will be mainly
socioeconomic in nature and has been outlined in the report.

During construction stage, the main impacts will be from the excavation of seabed. Excavation
process will destroy the outfall footprint and will increase the turbidity in the area from the
sedimentation. General Construction, Operation of Heavy Machineries, and Waste
Management will also generate some impacts. Moreover, in Operation stage impacts will be
raised from discharging the sewage through outfall. Details and mitigation measures are
explained in Environmental Impact section of this report. These mitigation measure need to be
followed in order to minimize environmental damage.

An environmental management plan with environmental monitoring has been developed,
including important elements that require regular checks. The monitoring component will be
adhered to and will alow the assessment of changes due the proposed project.

Although the project involves negative environmental impacts, which are not severe as to not
undertake the project. The project is justifiable in light of the socio-economic conditions and
anticipated benefits resulting from this project, which seems to outweigh the negative
environmental impacts.
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Terms of Reference for the Second Addendum to the
Environmental Impact Assessment for the proposed Water and
Sewerage Project at Phase 2, Hulhumale, Kaafu Atoll

The following is the Terms of Reference (ToR) for the proposed revisions to the Water and Sewerage Project at
Phase 2, Hulhumale’, Kaafu Atoll. The proponent of the project is Male’ Water and Sewerage Company Private
Limited. The EIA consultant for this project is Mr. Ibrahim Faiz (License No. EIAP05/2017).

While every attempt has been made to ensure that this ToR addresses all of the major issues associated with
development proposal, they are not necessarily exhaustive. They should not be interpreted as excluding from
consideration matters deemed to be significant but not incorporated in them, or matters currently unforeseen, that
emerge as important or significant from environmental studies, or otherwise, during the course of preparation of
the EIA report.

1. Introduction and rationale — Describe the purpose of the proposed project and, if applicable, the
background of the project and the tasks already completed. Clearly identify the rationale and objectives
of this addendum.

2. Study area — Submit a minimum A3 size scaled plan with indications of all the proposed
infrastructures. Specify the agreed boundaries of the study area for the environmental impact assessment
highlighting the proposed development location and size.

3. Scope of work — Identify and number tasks of the project including site preparation, construction,
and decommissioning phases. The following tasks shall be completed:

Task 1. Description of the proposed project — Provide a full description and justification of the relevant
parts of the proposed works, using maps at appropriate scales where necessary.

A brief description of major component of the project
e A brief description of the project should be provided in reference to the initial EIA and first addendum.
e Description of the components of the project subjected to this addendum and justifications.
e Describe equipment needed and construction methods associated with laying outfall under seabed.

Task 2. Description of the environment — Assemble, evaluate, and present the environmental baseline
study/data regarding the study area and timing of the project. Identify baseline data gaps and identify studies
and the level of detail to be carried out by consultant. Consideration of likely monitoring requirements should
be borne in mind during survey planning, so that data collected is suitable for use as a baseline. As such all-
baseline data must be presented in such a way that they will be usefully applied to future monitoring. The
report should outline detailed methodology of data collection utilized.
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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) including water sampling points and reef
transects for posterior data comparison. Information should be divided into the categories shown below:

Marine Environment
e Assessment of the marine environment
e Description of the characteristics of seabed subjected to outfall area

Hydrography/hydrodynamics (localized maps)
e Tidal ranges and tidal currents
e Wave climate and wave induced currents.
e Wind induced (seasonal) currents.
e Marine water quality at the discharge location and alternative (control) location measuring these
parameters: Temperature, pH, Salinity, E. Conductivity, TDS, Turbidity

Task 3. Legislative and regulatory considerations — Identify the pertinent legislation, regulations and
standards, and environmental policies that are relevant and applicable to the proposed project and identify the
appropriate authority jurisdictions that will specifically apply to the project. Include permits and approvals in
the EIA document.

Task 4. Potential impacts (environmental and socio-cultural) of proposed project — The addendum report
should identify all the impacts, direct and indirect, during and after construction, and evaluate the magnitude
and significance of each. Particular attention shall be given to impacts associated with the project component
on the following:

e Impacts of excavation on marine habitat alteration.
e Increased turbidity and changes in sediment transport due to outfall relocation.
e Impacts on marine ecosystem from changes in the water quality at sea outfall site.

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 are cumulative and unavoidable.

Task 5. Alternatives to proposed project — Describe alternatives including the “no action option” should
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”. All alternatives must be
compared according to commonly accepted standards as much as possible. The comparison should yield the
preferred alternative for implementation. Mitigation options should be specified for each component of the
proposed project. The comparison should yield the preferred alternative for implementation.
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Task 6. Mitigation and management of negative impacts — lIdentify possible measures to prevent or reduce
significant negative impacts to acceptable levels. Mitigation measures must also be identified for both
construction and operation phase. Cost of the mitigation measures, equipment and resources required to
implement those measures should be specified. The confirmation of commitment of the proponent/developer
to implement the proposed mitigation measures shall also be included. In cases where impacts are unavoidable
arrangements to compensate for the environmental effect shall be given.

Task 7. Development of monitoring plan — Identify the critical issues requiring monitoring to ensure
compliance to mitigation measures and present impact management and monitoring plan for:

e Physical parameters such as marine water quality assessments such as turbidity,
e Biological parameters such as coral reef and benthic monitoring, fish community census at sea outfall
pipe location to assess the damages and recovery rates.

Environmental monitoring reports shall be submitted to the EPA. Detail of the monitoring program including
the physical and biological parameters for monitoring, cost 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.

Task 8. Stakeholder consultation, Inter-Agency coordination and public/NGO participation) — Identify
appropriate mechanisms for providing information on the development proposal and its progress to
stakeholders. The EIA Addendum report should include a list of people/groups consulted, their contact details
and summary of the major outcomes. The following stakeholders need to be consulted:

e Hulhumale’ Development Corporation (HDC)

e Ministry of Environment

e Ultilities Regulatory Authority

If the surveys are undertaken at a time where public health emergency is declared due to COVID 19,
consultation with stakeholders can be undertaken via e-conference calls or telephone. The EIA report needs
to be submitted to Male’ City Council and evidence of submission needs to be included in the report. Meeting
minutes shall be annexed, and the report shall include a list of those who are consulted and their contacts.

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

Timeframe for submitting the EIA report — The developer must submit the completed EIA report within 6
months from the date of this Term of Reference
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Male' Water & Sewerage Company Pvt Ltd

Water Quality Assurance Laboratory
Quality Assurance Building, 1st Floor, Male' Hingun, Vilimale', Male' City, Maldives

° cam M
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—

MWsC

Tel: +9603323209, Fax: +9603324306, Email: wga@mwsc.com.mv TN slocicild o dlal cljlodl %y o
AN Emirates InteFnational Accreditation Centre
WATER QUALITY TEST REPORT
Report No: 500186374
Customer Information: Report date: 04/03/2021
Water Solutions Pvt Ltd Test Requisition Form No: 900191370
M.Niyadhurumaage Sample(s) Recieved Date: 02/03/2021
Alimas Magu Date of Analysis: 02/03/2021 - 02/03/2021
Male' 20063
Sample Description ~ Hulhumale' SW 1 Hulhumale' SW 2 Hulhumale' SW 3
Sample Type ~ Sea Water Sea Water Sea Water
Sample No 83217137 83217138 83217139
Sampled Date ~ 01/03/2021 02:30 01/03/2021 02:30 01/03/2021 02:30 TEST METHOD UNIT
PARAMETER ANALYSIS RESULT
Physical Appearance Clear with particles Clear with particles Clear with particles
Conductivity * 50400 50100 Method 2510 B. (adapted from Standard methods for the examination of water and waste water, 23rd edition) uS/icm
pH* 8.21 8.25 Method 4500-H+ B. (adapted from Standard methods for the examination of water and waste water, 23rd edition) -
Salinity 33.01 32.79 Method 2520 B. (adapted from Standard methods for the examination of water and waste water, 23rd edition) %0
Temperature 22.8 22.8 Electrometry °C
Total Dissolved Solids 25200 25100 Electrometry mg/L
Turbidity * 0.143 0.184 HACH Nephelometric Method (adapted from HACH 2100N Turbidimeter User Manual) NTU

Keys: uS/cm : Micro Seimen per Centimeter, %o : Parts Per Thousand, °C : Degree Celcius, mg/L : Milligram Per Liter, NTU : Nephelometric Turbidity Unit

Notes:

Sampling Authority: Sampling was not done by MWSC Laboratory.

Checked by

O

Aminath Sofa
Laboratory Executive

This report shall not be reproduced except in full, without written approval of MWSC.
This test report is ONLY FOR THE SAMPLES TESTED.

~ Information provided by the customer. This information may affect the validity of the test results.
*Parameters accredited by EIAC under ISO/IEC 17025:2017

Page 1 of 1

Approved by

e

Nihaz A. Zahir
Senior Quality Officer

whxkkkRRk Rk ks END OF REPORT *¥**#*sssksnkksninnkinnk

MWSC-A5-F-92 Rev 00
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1.1 Introduction

The annex describes detail methodologies used to collect data on the existing environment for
EIA studies in the Maldives. For EIA studies in the Maldives, various methodologies are used
and the type and methods vary for different projects. Almost all projects will utilize some
general data collection methodologies in combination of various other methods. The
following section outlines the data collection methodologies that are used in Maldives and
their description.

1.2 General Methodologies of Data Collection

In this method, the condition of the existing environment is analyzed using appropriate
scientific methods. The environmental components of the study area are focused for
terrestrial, marine and coastal environment depending on the specific projects. In general, for
any project that requires the study of the marine environment, the marine environment of the
island is studied including the coral reef and the lagoon. Focus is given on specific areas of
the island’s reef which is expected to have the greatest impact as a result of the proposed
project. Coastal environmental data collection involves mapping the shoreline, taking beach
profiles from selected locations, identifying and mapping costal defense structures and
assessing the coastal environment for erosion or accretion. Terrestrial data collection usually
includes creating a terrestrial map of the island or a specific area.

1.3 Mapping and Location Identification

The island, lagoon, reef or specific areas of islands or a project site is mapped, including
shore line, vegetation line, reef lines, existing mature trees, coastal defense structures or other
significant topographic features. Mapping is undertaken using hand held differential GPS and
available aerial photos. The location of data collection sites are marked using handheld GPS.
These data collection points includes marine water sampling locations, marine survey
locations, existing groynes and sea walls, mature trees, breakwaters, protected or
archaeological sites, erosion prone areas, sand spits, beach rocks etc.

1.4 Marine Environment Surveys

Marine environmental surveys were conducted to collect data on key environmental
components (i.e. the coral reef system and the lagoon), that will be impacted due to the
project. Four methods are primarily used to collect data, namely:

e Line Intercept transects (LIT’s)

e Detail photo quadrate analysis,

e Fish census and

e Visual observations.

Purpose of the survey is to define and establish marine environmental baseline conditions for
impact evaluation during and after a project. Surveys are based on standard marine
environmental surveys so that they can be repeatedly carried out to monitor and record
changes and assess possible impacts on the marine environment from the proposed work
activities. Surveys include quantitative and qualitative methods. In addition, photos are taken
along the reef survey sites and the length of the lagoon.

1.5 Line Intercept Transects (LIT)

Line Intercept Transect (LIT) surveys are carried out to assess the benthic types and species at
the survey sites. This method uses life form categories to assess the benthic sessile
community of reefs and it is possible to incorporate taxonomic data as well. LIT surveys can
be used to evaluate the community structure of corals in terms of species composition and
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diversity patterns in different zones on a reef. LIT method also provides a rapid estimate of
percent cover of corals, algal cover, and cases of other prominent organisms as well as bare
substratum.

Quantitative percent cover of the reef community can be obtained using this method and it
can be repeated over time to obtain changes over a period of time. Disadvantages of this
method include difficulty in standardizing the life form categories and the limitation of the
data collected, to information on percent cover and relative abundance (English et al. 1997).
LIT surveys produce valuable data even though they are time consuming and require
considerable effort and skills to record notes underwater (Segal & Castro 2001). A line
transect of 20m length is normally used, but transect lengths can vary depending on the
surveyor.

1.6 Photo quadrate analysis

Photo transect coral reef survey method is used to quantify the data of coral reef benthic
communities i.e. live corals and their types, other benthos, dead corals and other reef
substrate. This method is used to support the LIT surveys or as an alternative to line transect.
A series of photographs are taken along the transect line (usually 20 m each) using an
underwater camera. These photographs are combined to form a photo-composite. Photo-
composite of the mapped area of the reef are then analyzed using computer software. It
provided a detail record of individual corals, sandy or rubble area and other benthos to a
mapped area. The photographs not only allowed speedy collection of data in the field, but also
provided a permanent record of the transect line, which is useful for long-term monitoring of
growth, mortality and recruitment.

Dead coral- Live coral -Sand - Coral rubble

Figure 1: Typical photo quadrate analysis

1.7 Qualitative assessment

Qualitative assessment of the reef or lagoon is based on visual observation by snorkeling and
then comparing the result with underwater photos and aerial photographs.
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1.8 Permanent Photo Quadrats

This method involves taking still photographs of a fixed quadrat that are analyzed in the lab.
It is useful to determine temporal change in shallow macrobenthos communities. Permanent
photo-quadrats can also complement LITs and are suitable for small-scale questions and to
follow the fate of individual colonies. Detailed temporal change can be determined for
individual corals for biological condition, growth, mortality and recruitment. Data can be used
to estimate percent cover, species diversity, relative abundance, density and size. Percentage
cover of target organisms can be determined in the lab by either point sample methods by
placing a grid cover the quadrat or by digitizing the image (digitizing is more expensive,
time-consuming, requires special software and expertise). The precision depends on the
apparatus used and the ability to take photo from exactly the same spot as well as observer
differences for analysis.

On each designated Impact Sites squares of 50x50cm side length are placed randomly along
the coral patches in about 1,5m depth. Still photos are taken and analyzed using the software
CPCe 3.4 (Kohler and Gill 2006) with an equally spaced grid overlaid in 10 columns and 10
rows (100 points) per 50x50cm quadrat. Substrate categories are recorded and described.
Statistical analysis is then undertaken using PAST software (PAlaeontological Statistics ver.
1.90, @yvind Hammer).

All quadrats at the survey sites are permanently marked with square plastic markers for
further monitoring studies. In addition, when possible, sub-surface buoys are installed at each
Site close to the quadrats.

1.9 Reef fish Visual Census

Under water counts of reef fishes or underwater visual census (UVC) method is used to assess
the fish population at an Impact Site and a Control Site. Visual counts appear to give
reasonably reliable results provided that they are applied to fish that are non-cryptic and either
diurnally active or at least evident by day. In this method, the surveyor swims along the
transect paths above the reef, counting fish that were observed within 1,5m either side of the
transect and above up to the water column. The same transects line as for the Visual Quadrat
survey is normally utilized to carry out the fish census. Fish are counted along the 20 m
transect path (that is in a belt of 1.5 m on either side and up to the water surface). To count the
fish, the surveyor swims slowly along, counting fishes that are seen within the defined band
transect, 20m long by 3m wide (i.e. one with a total area of 60m?). All fish encountered are
recorded at least up to family level, some up to genus and species level, noted on the
underwater slate immediately after they are seen. Counting any fish more than once is
avoided by training and experience. Speed at which the path swum is controlled so as to
standardize the efficiency of search. If the surveyor swims too fast it is easy to miss fish,
especially of smaller species, that may be temporarily obscured by corals or rock or be taking
shelter. Experience shows that the slower the surveyor swims, more fish that is recorded up to
a point. However, the highest number recorded by moving along very slowly may actually be
an over estimate of fish density. Hence it is necessary to standardize swimming speed to a
slow but not too slow pace. The standard speed of swimming practiced is at a mean rate of 8m
a minute. For results, only the most abundant fish families are taken into account, each
representing one of the following functional groups: herbivores (Acanthuridae, Scaridae),
omnivores (selected Labridae), corallivores (Chaetodontodae) as well as habitat specialists
(Pomacentridae).

1.10 Marine Water Quality
One of the main environmental components that is affected by implementing a number of

projects in Maldives is the marine water quality. Water quality is assessed during the field trip
by collecting samples and testing them at National Health Laboratory. Water quality is
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assessed from multiple locations depending on the project. The locations, frequency and
parameters to be monitored are given in the EIA report.

1.11 Coastal environment
1.12 Shoreline and vegetation line mapping

The island’s shore line and vegetation lines are mapped during low, high and mid tides using
a handheld GPS assisted by aerial photos. The data is then entered in to a GIS database and
maps are generated.

1.12.1 Coastal structures mapping

Similar to the island’s shore line and vegetation lines, all the coastal infrastructures such as
groynes, sea walls, revetments, offshore and near shore breakwaters are mapped using a
handheld GPS assisted by aerial photos. The data is then entered in to a GIS database and
maps are generated.

1.12.2 Erosion and Accretion areas mapping

Areas where severe erosion and accretion occurring are mapped using a handheld
GPS. The data is then entered in to a GIS database and maps are generated and
compared with previous available maps and satellite photos.

1.12.3 Beach Profiles

Dumpy levels were also used to survey around selected locations around the island
and beach profiles were generated from these data. The location along the which the
beach profiles were taken was marked using a GPS for future monitoring. When
selecting locations, a permanent structure or object such as a building corner, larger
mature tree or any other similar benchmark were identified for future reference. The
final beach profiles are corrected to MSL and graphs developed.

1.12.4 Drogues and currents

Nearshore currents in the lagoon or reef were measured by deploying a handheld GPS
in a watertight casing with a fin attached at the bottom. The GPS is deployed for a
period of minimum 15 minutes during which time its displacement from the original
position are recorded as a line. After 15 minutes, it is removed and deployed at
another location. Once the data is collected, currents in a particular area is calculated
by measuring the distance it has travelled by 15 minutes.

1.13 Terrestrial environment
1.13.1 Terrestrial floral survey

The baseline terrestrial environment of the project location is studied in detail by counting
trees existing in the area, and gathering information available from island office or from other
available sources. The survey concentrates on identifying vegetation types, their abundance
and occurrence in a given area. The methods used to assess the tree types and abundance are
using line transects. A measuring tape is used to set up the transect line which is selected
randomly from within the project boundary. The surveyor measures and records the type of
trees and their average heights. Average heights are estimated and so there is a greater degree
of error in estimating the tree heights. The results are then tabulated to calculate the
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percentage of different trees. In addition, records from island office / resort or other sources
are also used to cross check the figures.

1.13.2 Terrestrial faunal survey

In depth faunal survey is not assessed but the types of fauna encountered during the floral
transect is identified and recorded. Focus in given on specific fauna such as turtles, fruit bats,
sea birds and other sensitive birds. Birds and their habitation patterns are also observed and
recorded during the survey.

1.13.3 Ground Water Assessment

Groundwater quality is assessed by collecting samples from given locations selected
randomly or from available points within the island using Y'SI 6820 multi parameter handheld
water quality meter. In addition, water quality is also tested at the National Health Laboratory.

1.14 Coastal Environment

Data collected on coastal environment includes beach profiles, existing coastal structures (sea
walls, breakwaters, groyns etc.), beach composition, beach width, shore line and vegetation
line. All beach profile locations are marked on GPS maps and their geographical coordinates
are marked on a map. Beach profiles are taken as baseline data to make comparisons during
monitoring programme so that any changes resulting from the coastal or any other component
of a project can be assessed accurately. Beach profiles are measured using auto levels, GPS
and a staff.

1.15 Bathymetry

Bathymetric survey are undertaken in the lagoon or reef using Echosounder attached to a
boat. The levels are then corrected for mean sea level and represented in a map. Bathymetric
maps provide accurate estimates of depths in a particular lagoon or a reef.

1.16 Aerial photos

Aecrials photos provide useful information such as assisting the analysis of marine
environment, identifying wave patterns and changes to shoreline and also vulnerable areas of
the island for all kinds of projects. Aerial photos are purchased from DigitalGlobe.

1.17 Available long term weather data

Long term available weather data is obtained from the nearest weather station to a project in
Maldives, which is based in Male’ International Airport (Male’ atoll), Hanimaadhoo (Haa
Dhaal Atoll), Kaadehdhoo (Gaaf Dhaal atoll and Gan island in Seenu atoll. These data sets
are used to develop a regional model in ArcGIS to assess the vulnerable areas of the island or
any other project during both monsoons, thus helping the EIA team to assess the vulnerable
areas of the island for erosion and various other weather related issues.
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3/25/2021 Water Solutions Mail - EIA submission

Aleef Naseem <aleef@water-solutions.biz>

EIA submission
1 message

Aleef Naseem <aleef@water-solutions.biz> Thu, Mar 25, 2021 at 10:13 AM
To: admin@malecity.gov.myv, secretariat@malecity.gov.mv

Dear Sir/Madam,
Please find attached the 2nd EIA addendum for the Water Supply and Sewerage System, Hulhumale Phase 2.
A letter is attached with this email for receival confirmation. Please sign this letter and email it back to me.

Thank you and kind regards,

Aleef Naseem
Jr. Marine Biologist

Water Solutions Pvt. Ltd.

4th Floor, M. Niyadhurumaage, Alimas magu, Male,' Maldives
Tel: (960)3341643

Fax : (960)3331643

E-mail: aleef@water-solutions.biz

Website: www.water-solutions.biz

2 attachments

E 2021-03-25 - EIA Addendum 2 to the Water Supply and Sewerage System, Hulhumale Phase 2.pdf
3318K

E 5-2021-03-25 WS-LTR-081 Male' city council EIA submission letter.pdf
50K

https://mail.google.com/mail/u/0?ik=213ec094bd&view=pt&search=all&permthid=thread-a%3Ar-6905772164717025885&simpl=msg-a%3Ar-2194538...  1/1


mailto:aleef@water-solutions.biz
http://www.water-solutions.biz/
https://mail.google.com/mail/u/0?ui=2&ik=213ec094bd&view=att&th=17867d02731240b0&attid=0.1&disp=attd&realattid=f_kmof6hzh0&safe=1&zw
https://mail.google.com/mail/u/0?ui=2&ik=213ec094bd&view=att&th=17867d02731240b0&attid=0.2&disp=attd&realattid=f_kmof6nh01&safe=1&zw

Addendum 2 to the Water Supply and Sewerage System, Hulhumale Phase 2

20 Annex: Letterssent for stakeholder consultation

Prepared by Water Solutions Pvt. Ltd, March 2021 Page 56



-

~ } v ] L3 W \
ad S //W oM oM mw/ Y aMx o// \s M?
" SN W Sy ey g AN o
4_/ ' oy oy \ LN 3\
A\ W oy m/ \w /93 N Ny
3N AU SN NS WA \
o N— vy AL\ A Vo, N OAH s o_/é
o O - T A T (O
N ot ) sy Ay NS AN =
o ° Ny <
S RS T LT SR T AU Al o3
3 N o DAV VA NN S T . ST SR XY 1,38 o —
3 Rt g AawnNany miiag g
! oy oN NS N Ny AR SR ¥ S X! LY
O S v A\ o N \ S ° n U
vy ” og) “:/ A Y S Y % 4#/ w/ cr/a ﬁ //f X\
5 ¢ I R N SR MU NP R IR
z 3 3\ %A /H .0 \m ) on A\ ARSI AATEN-T —
= W ey [ eyt Ty o M Y T A A
g2 DCURAE N IR SN QU LA DY W S SN
¢ N Wl sy % oy N sy N X a0t vn 0% o
x .- XS KR N oy M S Xy o) oy oY o N % ny N
3 R SN S A S T N R St N BN
n \ \ A\ \
.S NI G B whCed Y x, WAl N @ n
T 5 A L B S N S N SN N M =B\
a8 T T B T S M S0 At S S
gy N O R TR S S -
)7 : SRR T S - R
= N [\) .
v S E % A T R U PR A SRR O
P = oy x,yf/ Y \S /ﬂ/ vy YW 3 et
< Y Y| oy o) ARV SN RN oy of% <
o og o \q ay TNt N
o) v W EA YN Xw  ad NS
D o N ob WY sy RN “ g =
C o ° A v \R ANEN b m} A Y Ny |5}
m = AEN aAH Xy 0 AR ow /_.// >M 2\ A . o <
= 3 ] Ay SN oY R Ry ey o o} RN N
S o on' ] o :/ >J AN ) Y 33 \}
ey \ SIS R R I
(@] \Y \x og o} \
S Wy L3 W IS Ay VY Sh - a
3 \ Y A . A W Ay
s "~ WO A YRy W DWW a
- N Woer NN oy ot W e "
\ \ M S \
D¢ o \y M N I A N g %/ )
c S X BN \s NI S NN ) xy o\ In oy NET
W X Y " 1 AV Al Ay my R o o N” o “ N .
= IS N R S U T S-S S o &3
O O w/ 3 v S \ . R) \
o - 0.:/ o} wqy OF [N \ Vo, 3y L3N N N
= Ny p wﬂ 3\ o ow oy Y /M/ /W /M on /M/ A
Woo0n ° W 2 M
Q aw, xl o od X ey 2y W oS " SN
Q >¢// N LMW 3.// Y A ST NN
=~ w} \ Q vy >A M w./ o) MY N Ly N
o LSS ECA N ¥ N % RN Y N
- W S Doy o} /M/ m” o N oy wN
“
“_ 3N ow 1N H¢ oy oy oy N N
%2 . AR N\ Y NN 0o o}
L X RN L2\ Sy Ve Ao} \9 \Q
= W oy Y R N \ N\

[3 2
P

Os¢ ~ee >
&0 ;‘E/-ﬂ_f/ eren
-

z -

Tel: (960) 334 1643, Fax: (960) 333 1643 www.water-solutions.biz; info@water-solutions.biz




-

A )
N T N U R T
5\ . a \y Oy o o} \o °
ALY AR NERAY S 4/ RN “
“\ A NN RIS N
¥ Vo, vt e 0D S )
: D A S S S SN U
9 Wt YN W o By
\\ N ~ \ vy \y S s =N
m N uvz \y »,ﬂ WM oﬂ. ”w, °s Sy M ~y >M /f/ M
i Ioo%  SY Y %Y o% e M ey 38 e loga o N2
3 ° n QU N v X 'Y S\ &0
& R B R AR SR UL SR AN
S P a R OR R RRE N
4 Wy ° vy vy
g o oo, w.n m) ° NN g”/ m” ° m_f oN y A oW/ . AN Ny
Z 3 N N o~ /H MW N A\ N Mon]l Y 2w —
o oy YNy 0 %y W] N Yy XA T N oA
g > R L B DR R S| o MR A3 R g
x .- o) o_,/f oy AR \ SV ooy xy o.yc XY a0t en /m m ny
2 AT N S LR T 1Y N N O T
W ,y» o nwz AR R °Y g uM S My oug 0N Sy © o
- - x!m “./ 34 gV 0.} 4./ \S MP_ A\ X\ vy S\ oy o\ vy m ”
S sy D AR R CRRT S SN N SN s % oe ¥ & A
- N Ny O SR W G N ool W BN
Y UE N LI N S YRS Gt SR N =R
T o * LR P T R S A\
» S E o SN R L SR T N NS AN
oz ¥ x,yf/ oy AN /ﬂ/ vy VY =
< AR ° AR S Ny W ° [ <
U\ LEN \ \ N S S
o oﬁ a/ XN nyy o/ . NN \ ALY W
5] I CEIE D S N} Xm o ay
79} v oy Y N of w AR Y ®
o [ ALY og o “ N\ .L/ o =
C o Wy AN kY \x W m.; o NS R 5
O g o ol xoon Mool W AW o w8
= o) ) N R ° Vo Nw S =
= oo \Q ”/ Ywmo MY Ay L A\ om/ /w/ DR N
5 2 S R L SN o3 N NS
-_— O Y o Ny oy Ay I NN Xy >ﬁ
O ¢ ) Y oy 3 AL o} S\
S £ >~. /f/ \ Ny Y NN M¢ - /4/ 25/ Ay
= R A S O NS DO Ay oF A ag
£ N IR S LT S SN NI v oy
5 5 ) e N I N
= 5w N A\ S 3 Ny o O N oy B
T zZ| W N N U Xy QY IN Ay NI
W . \9 N ] vl Ay ay . R ol o} N/ on N “ -
\ o N M
= ay ow/ Qo Y v ooN H N an N [\ . AN N
N R R TP N SN oy NS o ™
© Noox S vw 0% QL TN o A ny N
o Y wﬂ LA o w Uoovw /M /W s on CH/
= A A Al S
b X ° " ° A 2 oy
N oN/ W/ o obr } oy >ﬂ N W oS " wt a0
S At X T A A A\ °
Q W e JVAY ey Yy AUEENN Ly N
v LU (= S LY SRR AL SN g a \R
o : ~ ¥4 e Y n WS \ NN
° . } o} 3 o sy W oy
= \9 Yo, Uy oy
\ Y ~ LAY
ﬂ_ N oS \ oy MRS N NN
. N MY AR Ny VY on oy
2] K S RN Ay AR RS o} \9 W
= AL SNLAN AT WAL T N oy vn kS °\

Tel: (960) 334 1643, Fax: (960) 333 1643 www.water-solutions.biz; info@water-solutions.biz




-

~ Y W\ Vo, 1y L3N v \S
2 AR LR R S S N IR ¢
YT N N ST S e S
Mo \ AN
] /f \9 //n/ W M) N AN
3N A3 ..m/ fo/./ \n N ,.M ,.M ow W oWé
Q Vo, o 3N N N N N
0 L P \ S Ry Y
Q N oux/ /A cw_ s \S NS WM -~
8 LY S A TR WS ST SR SN M w3
i NN Sy e v X ) 3 | R TR N S
N v sy Vs Noem 33 e VI YN —
3 N S BN Y BRI NP N R LR N
& NX Y AR N Sy L R S U R R Y
) SV TR S O S - S K SRt e
.. Q v ° 3 \ o I\
c 2 o ,,._./, Y SR R o N N I N,
z i} 1Y /M/ v N WW //// N./ N \ °N auﬁ/ Ny Sy A m P ﬂ
o I N 3 IR - SN } ol g NI R S =
g= NP A NS - W P vl T o
g o] o v R g0 O Ny oyl M :N vy N p
© W M AR T N S U Y G Sh My e My Sy © oy
5 = v mM W VY g SV woon .y Sh oM oy gy ®w *
Im w.. W c” N m:/ /” A\ “” M”// ”./ Uﬂ/ 3\ vy vy AN m” .m om/
-~ 2 ; leg 5 w0 Woug Voo g W bl B oy
= o N ° o N a . Noe = n\
n v N Ay A\ © % Ay X M LN L
T oo ~\ /” o N\ N ALTEAAN *\ ﬁy/ » oV
" > £ /H oy o4 VY xs/ oy Sy Sy N NS >M_/ & .
Az Y \ W Y oW o Ay 2
X ot REIY SR SR S AR
A\
0 8 B L S TN LS S S S )
c o 1\ SRS SR S A W W3
" < ° 4 v
2% > domon o waa W g
N y ° o Nw N
+ o AN ”/ Yw o AY Ay Ay A om/ /w/ AN ~ n
S 2 \ A A N SN od N N A
nIU m o/ K ¢J// VY vy A omﬂ/ U N //”;/ uy ”mf S\ \S
n & 'S a8y aw o Mmoey o R Bn W >M ny A
= o) MRS SRS ,w NN L AN NN N ny N
L2 - oty My oy w o} //x/// Sh //” o” 5 >A o}
(O] m /w/ w”.. oy o \y /M v M/ DAY N w/ o” NM
on N ° ° S
T = \9 LN aM_ \ In N N NN
N. >/ \S /4 2/ >M L3N MW/ OM} ° o” /m/ cM/ " N M”
W = 8 /ﬂ (N Y v oo H /Mh S /,../ ) n\ XY o}
nY \} oy \Y X%\ IS vo, on °
o o}/ \u oy wmy SN YN O Sy ‘o Sy - N N wE
m AR Y b \y 9\ O\ oy //J LRSS \§ on Ny \
3 1 ™ wod 0N Sy N \ X\
m a.wN/ x/ < 0_/./ X o} >ﬂ wm s N LAY - oJé °
Q \9 >n/ y “Mw >.A// vy AW ey “M.. Vo Wy w#
o4 o N e e Aw N} an \
~ Y% e %A ow N ‘ W
[ . w/ om/ 9 “
H NI Ay 3N N o
= N NI N oy v O vy oy
~ Q v
(2] \n Y Swy LYY S on
g B Faeba Ry ¥
A Sh ) \v \ v

o3 o o
PRO;AAZI,A FA @IS
z

00~ 0 7 0¢C

Tel: (960) 334 1643, Fax: (960) 333 1643 www.water-solutions.biz; info@water-solutions.biz




