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1 Executive Summary

Background

Kolhufushi is one of the 9 inhabited islands in Meemu atoll in the central Maldives. Similar to
almost all island of Maldives, the island is vulnerable to environmental and economic development
variables such as rising sea level, coastal erosion, pollution/depletion of groundwater and
unmanaged waste. At present, waste disposal is carried out in 2 locations; one at the northern side
and one at the western side of the island. All waste is collected at these two sites where all
combustible waste gets disposed through open burning. As waste is not properly managed in the
island, the two locations where waste are disposed is full of all kinds of waste and are heavily
polluted. Hence, the Ministry of Environment, being the proponent of the project, through the
World Bank funded Maldives Clean Environment Project (MCEP), intends to establish a full-
fledged Island Waste Resource Management Centre (IWRMC) and facilitate piloting of in-vessel
composting in Kolhufushi based on the findings of the technical and financial feasibility study for
establishing a regional solid waste management system in Zone 4 & 5, phase 1 of which was

completed in the last quarter of 2019.

The project will include construction of new infrastructure inclusive of a mechanical
composting area. Once the infrastructure is in place, an Organic Waste Converter (OWC) machine
will be set up at the facility to facilitate mechanical composting of the waste using aerobic
technology. Upon completion of the project, the operations of the facility will be handed over to
the Island Council. Training needs for the proper operation of the facility will be identified through

the assessment and will also be incorporated into the report.
Key impacts

Impacts on the environment during construction and operation of the facility have been
identified through interviews with the project management team, field data collection and surveys.
Assessment of the environmental impacts associated with project components has been carried out
using the Rapid Impact Assessment Matrix (RIAM) which allows both subjective and quantitative
assessment of the project components and natural environment to understand various impacts that
may arise from the project. The environmental components of the project are categorized into
physical/chemical, biological/ecological, social/cultural and economic including operational
aspects. The outcome of the matrix based on the project components against environmental
components showed positive and negative outcomes. Significant negative impacts of the project

arc:

» Impacts due to the need for vegetation clearance from proposed IWRMC site
» Impacts due to sorting and storage of hazardous waste

» Health and safety risks to the workers during construction and operational work
viii



» Air pollution due to emissions associated with construction machinery

Vegetation clearance from the IWRMC site is envisaged to be a moderate negative impact both
on the natural and social environment. This impact is proposed to be mitigated through relocation
of the mature trees/palms and compensation of owners of the vegetation to be removed. However,
during consultations, Council have stated that there is no area on the island to transplant these
palms or carryout 2:1 replantation. They further state that while they have previously tried to send
palms from the island to other islands, this has also not been successful as most of the palms are

mature and tall.

Lesser negative impacts from the project includes impacts on the environment due to accidental

spills during transfers and material handling.
Significant positive impacts and benefits of the project are:

1. Benefits to the island community (both social and economic) due to improved waste
management practices and operation of the facility,

2. Changes to the environment due to improved waste processing methods
Mitigation measures, monitoring and alternatives

The ESMP identified in this document gives mitigation measures for all significant impacts due

to the project. Mitigation measures such as the following have been identified in the ESMP:

e Transplant or replant 2 palms for every palm which needs to be cut down at an allocated
area on the island, or through collaboration with another island

e Compensation of owners of the palms/ trees which need to be removed

e Work to commence only after compensation has been disbursed to all individuals

e Provision of adequate training in proper method of handling of machinery and materials
during both construction and operational phase.

e Provision of adequate training in proper method of handling of waste during collection and
disposal during operational phase.

e Provision of all protective gear to workers during both construction and operations.

e Implementation of the Grievance Redress Mechanism which has been formulated by the

proponent, both during construction and operations.

Monitoring programme identified in the report will enable the proponent to assess whether the
mitigation measures which have been identified in the report are effective. Early identification of

negative impacts will enable the proponent to rectify the issue.
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Alternatives have also been discussed for the method of composting and source of power
generation. After consideration of all alternatives, the proposed components have been selected
for both.

To conclude, with due consideration to the environmental components identified and the extent
of the project activities and their likely and predicted impacts identified, with proposed mitigation
measures and monitoring followed, it is concluded that the project is feasible and justified.
Furthermore, the positive benefits due to the project, both to the environment and island
community overweigh the negative effects on the environment during the project. The Consultant

further recommends the following:

Formulation and implementation of an Island Waste Management Plan

2. Adherence to all relevant legislations, regulations, guidelines and standards during
construction and operation of the IWRMC;

3. Establish environmental and occupational health and safety procedures for all relevant
components;

4. Installation of renewable energy sources at IWRMC, such as solar panels to source power
for operations;

5. Carryout awareness raising campaigns to increase awareness of the public regarding
proposed work;

6. Ensure all trainings identified under the Training programme of this report are properly
implemented to ensure proper implementation of the project at all phases;

7. Encourage greater participation of women, especially during operational stage;

8. Ensure proper supervision and inspection of the IWRMC at regular intervals.
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2 Introduction

2.1 Background and justification

The island of Kolhufushi of Mulak Atoll (Meemu Atoll) located at the lower central part of the
Maldives is one of the 9 inhabited islands of Meemu atoll. Kolhufushi is located at geographic
coordinates N 02°46'48"; E 073°25'30". As per the most recent population data maintained by the
island council, the total registered population of Kolhufushi as of January 2021 is 1,447. The
resident population as of January 2021 is 1,070. Similar to almost all islands of Maldives, the
island is vulnerable to environmental and economic development variables such as rising sea level,

coastal erosion, pollution/depletion of groundwater and unmanaged waste.

Currently there is no formal waste management center is the island. Waste disposal is carried
out in 2 locations; one at the northern side and one at the western side of the island. All waste is
collected at these two sites where all combustible waste gets disposed through open burning. As
waste is not properly managed in the island, the two locations where waste are disposed is full of
all kinds of waste and are heavily polluted. Waste disposal at other places is also observed to some

extent.

In order to address the issue of waste management in islands, the Ministry of Environment,
through the Maldives Clean Environment Project (MCEP) intends to establish a full-fledged
IWRMC and facilitate piloting of in-vessel composting in Kolhufushi based on the findings of the
technical and financial feasibility study for the establishment of a regional solid waste management
system in Zone 4&5 (CITRES and MEECO, 2019). The proposed project involves construction of
a 753.12m?> IWRMC in the MLSA approved site of Kolhufushi, which is located at the south-

western side of the island. The center includes the following infrastructure:

Operational Infrastructure

e Waste unloading and loading area

e Mechanical composting

e Inorganic waste processing area and inorganic waste storage area
e Bulk waste storage area

e Hazardous waste storage area

Administrative and supporting Infrastructure

e Office

e Locker and Toilet

e Store

e Groundwater well

e Rainwater pits

e Leachate collection well connected to sewer network)
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Additional details of these structures are given in Chapter 4. Once the infrastructure is in place,
an Organic Waste Converter (OWC) machine will be set up at the facility to facilitate mechanical
composting of the waste using aerobic technology. Detailed description of this technology is also
given in Chapter 4 of this ESMP.

The proponent of this project is the Ministry of Environment through the World Bank funded
Maldives Clean Environment Project. Upon completion of the civil works and set up of mechanical
composting at the facility, the operations of the facility will be handed over to the Island Council.
Training needs for the proper operation of the facility will be identified through the assessment

and will also be incorporated into the report.

The Island Council has formulated and published in the government gazette a Regulation on
waste management and disposal for the island (2013/R-1631). As per the Regulation, waste
management and disposal areas have to be demarcated, based on the Land use plan of the island
and within 3 months of the implementation of the Regulation. Furthermore, all plans and
guidelines to ensure proper implementation of the Regulation should be formulated and publicized
within 3 months of the implementation of the Regulation. However, as of today there has been no

waste management plan prepared or implemented.
2.2 Purpose of the report and need for the ESMP

The Environmental Impact Assessment (EIA) Regulation of Maldives (2012/R-27) and
amendments gives a list of development projects for which an EIA is required (Schedule Raa of
the Regulation). With respect to waste management, EIA is required for three types of projects;
installation of incinerators with a capacity of 10 or more tonnes/day, development of landfill using
waste and development of large-scale waste management centres (capacity of treating 10

tonnes/day).

As per due process for projects not listed in this Schedule, a screening form for the project was
submitted to the Environmental Protection Agency, to assess the level of impact due to the project.
Based on this project description and areas of impact, EPA has stated that the project can
commence after submission and approval of an Environmental Management Plan (EMP). At the
same time, World Bank (WB), as the funding agency has also carried out screening of the project
and stated that an Environmental and Social Management Plan should be prepared, based on the
TOR issued by WB. As EPA does not issue a TOR for formulation of EMPs, the TOR issued by
WB will be followed (see Appendix 2).
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2.3 Terms of Reference (TOR)

As stated above, the Terms of Reference issued by World Bank for the project titled “ESMP
for the establishment or upgrading of IWRMCs with Aerobic Technology using Composting
Machine”, will be followed for the formulation of this ESMP. The chapters of this report are as
per the structure given in the TOR and are as follows:

Executive summary

Introduction

Legislative and Regulatory considerations
Project Description and study area
Existing environment

Environmental impacts

Alternatives

Mitigation Plan

e e o

Environmental management and monitoring plan and Grievance redress mechanism

—
=)

. Training recommendations

[S—
[S—

. Contingency plans

p—
[\

. Stakeholder consultations

p—
(98]

. Gender empowerment / Preparation of Gender Action plan

—
AN

. Conclusion
2.4 Literature review

The following documents have been reviewed to get a better understanding of the project and

formulation of ESMPs for similar projects.

e Environmental and Social Assessment and Management Framework (ESAMF) &
Resettlement Policy Framework (RPF) - Maldives Clean Environment Project (Ministry of
Environment and Energy, 2016)

e Feasibility Study for a Regional Solid Waste Management System in Zone IV and V,
Maldives - Report Phase 2 — Draft 1 Final Version. Prepared for Maldives Clean
Environment Project - Ministry of Environment (CITRES and MEECO, November 2019)

¢ Environmental Management plan for the upgrading of Island Waste Management Centre
in N. Holhudhoo. Prepared for Ministry of Environment (Ahmed Hassaan Zuhair, October
2019)

e Environmental and Social Management plan for the proposed establishment of Island
Waste and Resource Management Centre in Th. Madifushi. Prepared for Ministry of
Environment and Energy (Ahmed Hassaan Zuhair, January 2021)

o Waste Management Regulation (R-58/2013) and amendments

e Island Waste Management Regulation — M. Kolhufushi (2016/R-18)
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e Regulation on protection of the environment — M. Kolhufushi (2019/R-690)

3 Legislative and Regulatory considerations

This chapter describes national relevant laws and regulations, as well as international
agreements that are pertinent to the construction and operation of the project. The Environmental
Protection and Preservation Act of the Maldives (Law No. 4/93) is the governing legislation for
the protection of the environment. Several regulations have been implemented pertaining to this
legislation and those of relevance to the project are given in Table 1. The Government agencies

that are specifically related to the project are;

» Ministry of Environment (ME)
» Environmental Protection Agency (EPA)
» M. Kolhufushi Island Council

The national laws and regulations and the international conventions relevant to the proposed
project are outlined in the following table (Table 1) with specific relevance and level of

compliance.
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Table 1. Legislation relevant to the project

Legislation

‘ Description

Relevance to the project

National Laws and Regulations

Environmental Protection and
Preservation Act (Law 4/93)

This is a framework law related to overall aspects of environmental protection in the
Maldives.

The Environmental Protection and Preservation Act (EPPA) states that any
developmental project which has a potential impact on the environment should have an
EIA carried out prior to commencement of the project. List of such projects are given
in the EIA Regulations 2012. Those developmental projects which do not require an
EIA undergo screening to assess level of impact based on which EPA issues a decision.

Article 2: Government Authorities shall provide necessary guidelines on environmental
protection and all concerned parties shall take due consideration to these guidelines,

Article 7: Any type of waste, oil, gas or any substance that may be harmful (e.g.
toxic/hazardous or nuclear) to the environment shall not be disposed within the territory
of Maldives.

The proponent (developer) shall be
aware of these requirements and
inform the contractor. It is advised
to the proponent that the contractor
is appropriately informed.

The Decentralisation Act (2010) (D Act) formalised the roles and responsibilities of
Atoll and Island Councils and required that they be democratically elected. The
Constitution mandates Councils to provide democratic and accountable governance;
foster the social and economic well-being and development of the community; and
establish safe, healthy and ecologically diverse environment. The Decentralisation Act
requires Island and City Councils to provide and maintain basic public services such
as water, electricity, and sewage systems; to organise to sweep and clean the roads,
maintain cleanliness of the island and its beauty and to build and maintain roads.

Hence establishment of good waste management system with a waste management plan
for the island is one of the many responsibilities of the island council. According to
the act, the island council are required to prepare their own regulations to provide waste
management services. This regulation may include the grievance redress mechanism
proposed in the monitoring plan to this report.

Decentralization of
Administrative Areas Act
(Law 6/2010)

Environmental Impact
Assessment Regulation

The regulation details out the screening process for environmental assessments, and
the contents that need to be covered in the different types of assessments. It includes

The project has been screened by
EPA for environmental compliance
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(2012/R27) and amendments
)

Initial Environmental Examination, Environmental Assessment and

Environmental Management Plans.

Impact

The regulation also provides a list of the types of development projects that have a
socioeconomic environmental relevance in Appendix Raa (D) of the regulation that
would require to carry out a detailed Environmental Impact Assessment.

The amendments included

e Revision of EIA review period and associated costs, qualification required for
monitoring the Environmental Management Plan,

e Revision to the list of projects that requires EIAs, projects that can be undertaken
by simply applying mitigation measures for projects such as for maintenance
dredging of harbors, clearance of vegetation within allocated plots for households
and for roads,

e Transferring of Tourism related EIA decision making to Minister of Tourism for
tourism related activities and subsequent reversal of decision making to EPA

e Categorization of EIA consultants, point system for consultants to assess
performance and license suspension, a code of conduct for consultants, and
increment to the fine for non-compliance of regulation and violations.

level categorization and screening
decision by EPA was that the
proponent should attain
environmental clearance through
submission of an EMP for the
project.

Regulation on Environmental
Liabilities (2011/R-9)

The main objective if this regulation is to ensure prevention of actions violating the
EPPA 4/93. The regulation also aims to ensure compensations for all the damages that
are caused by environmentally detrimental activities.

The regulation sets measures and standards for different types of environmental
liabilities and equal standards that shall be followed by the implementing agencies
while implementing the regulation.

According to this regulation the Government of Maldives reserves the right to claim
compensation for all the activities which have breached the EPPA 4/93.

The proponent, developer and
operators of the proposed project
will be liable to any environmental
damage caused during both
construction and operation phase of
the project. All parties should be
well informed of such requirements.

The project should ensure proper
mitigation measures are in place to
avoid any such damage.

Utility Regulation Authority
Act (2020):

The Utility Regulatory Act establishes the powers and responsibilities of the Authority
formed to plan and implement the activities with respect to utility service provision.
The Act also identifies the policies and guidelines to be followed in planning such
service provision.

Operator of the IWRMC shall abide
by all requirements under the Act
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In this act Utility services are referred to provision of freshwater, sewerage, power and
waste management services for a fee or as a business.

The Act has 7 key objectives, which are as follows:

e Ensure that utility services are available to the whole population at a reasonable
price, and in a trustworthy, robust and sustainable manner;

e Ensure that utility services are planned in an efficient and environmentally
friendly manner

e Ensure that the utility service provision is successful, of good quality and are
able to meet the needs of the population

e Ensure that utility service provision is done in a just manner, and that there is
continued development of the services through a competitive market

e Formulate and implement policies and guidelines to be followed in utility
service provision

e Ensure utility service providers abide by this Act and all other relevant acts
and regulations and establish a penalization system for those who break the
law

e Increase awareness about the rights provided to those who receive the services
and the service providers

The regulatory works for waste management has been transferred to newly established
Utility Regulation Authority (URA).

Waste Management
Regulation (R-58/2013)

The Waste Management Regulation of the Maldives was gazetted on the 5th of August
2013 and came into effect 6 months from the date, on 5th of February 2014. The
Regulation was enacted through the powers given to the Ministry through Law 4/93.
The main objective of this regulation is to implement the national policy on waste
management and through its implementation, facilitate the following so as to preserve
the environment:

e Minimise both direct and indirect impacts due to waste on environment and
human health.

o Establish standards for waste management

e Formulate an integrated framework for waste management, and establish
environmentally sound and sustainable means for waste management

The development of the Waste
management centre on the island
will follow all guidelines and
protocols set under this regulation.
The operations will commence after
obtaining all the required licenses
and permits.
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¢ Encourage waste minimisation, reuse, recycling and recovery
e Implement “Polluter Pay” principle
e Introduce “Extended Producer Responsibility”

The regulation has five focus areas:

e Waste Management Standards; defines standards for waste collection, transfer,
treatment, storage, site management, landfills and managing of hazardous waste

e Procedure for approval of Waste management permits (for waste management
sites)

e Standards and permits required for transport of waste (land and sea)

e Monitoring and reporting requirements

o Enforcement and implementation procedures and penalties

Environmental Guidelines
for site selection of waste
management centers

This set of guidelines formulated by EPA provides guidance in selecting an
environmentally suitable site for the waste management centers in inhabited islands. It
also aims to provide guidance in ways to minimize and mitigate potential
environmental and social impacts from the activities that shall be carried out in the
waste management center

Site allocation for IWRMC at
Kolhufushi meets all requirements
of EPA.

Island Waste Management
Regulation - M. Kolhufushi
(2016/R-18)

This regulation states that waste management and disposal areas have to be demarcated,
based on the Land use plan of the island and within 3 months of the implementation of
the Regulation. Furthermore, all plans and guidelines to ensure proper implementation
of the Regulation should be formulated and publicized within 3 months of the
implementation of the Regulation.

The regulation outlines the measures the Council should consider when allocating a
waste disposal site, guidelines to follow when carrying waste from one place to another,
during disposal of waste and burning, both at the disposal site and within own plot.

The regulation also includes the fine structure in case of breach of the articles of the
regulation in managing waste in the island.

The land area allocated is in
conformance to the regulation

Regulation on protection of
the environment — M.

Kolhufushi (2019/R-690)

This regulation was formulated to enable the Island Council to protect the environment
of the island and identify the measures to be taken against those who harm the
environment of the islands under the Council jurisdiction.

Disposal of hazardous waste
through this project will follow this
regulation as well as the Waste
Management Regulation

3-22




With respect to waste, the regulation states:

a) Disposal of hazardous/ dangerous waste, fuel or oils should not be carried out
in a manner which is harmful to the environment, at any area under the Council
jurisdiction

b) The council should designate a specific area for disposal of material if required

c) Disposal of such waste through burning can only be carried out by the Council
or through Council authorization

d) Ifthe Council does undertake disposal of such waste through burning it should
be done so in a manner which is not harmful to the health and wellbeing of the
personnel involved as well as the community

e) The regulation does not impede the Council from taking a fee for such service
provision

Maldives Land Act

The act governs allocation of Maldivian land for different purposes and uses and other
issues regarding the issuing of land, issuing of state dwellings or private dwellings
constructed for residential purposes and the sale, transfer and lease of Maldivian Land.

Under article 2, all transactions concerning issuing, receiving, owning, selling, lease,
utilizing and using Maldivian land shall be conducted in compliance with this Act.

Land allocation for development of
IWRMC has been approved by the
Maldives Land and  Survey
Authority (Letter from MLSA in
Appendix 3)

Water and Sewerage Act
8/2020

The Act was enacted on 5th August 2020 with immediate effect. This act will precede
any law or regulation that would coincide with this law. All related articles on water
and sewerage stipulated in the General Regulations Act (6/2008) will be redundant with
the enactment of this law.

The act has 11 key objectives it aims to achieve. Among these are the establishment of
safe and suitable potable water and appropriate sewerage systems for all the inhabited
islands of the Maldives. In addition, one of the key objectives (Objective 4) is to ensure
establishment of appropriate water and sewerage systems in the islands and places
designated for other purposes such as tourism and industrial.

The Act also ensures the protection and conservation of the natural water resources
available through guidelines and procedures stipulated within the act and also other
relevant guidelines that will be formulated under this act.

Groundwater usage for the project
will conform with this Act.

3-23




Other objectives detail out the establishment of the regulatory framework for managing
the water and sewerage systems.

The Act reiterates the need of EIA for all water and sewerage establishments. It states
that the permit for construction of the systems can only be given after the formulation
and approval of EIA.

The main Article that concerns the proposed project at this stage is Article 18 (Haa)
which states that groundwater (and other natural water bodies such as mangroves)
cannot be used for industrial purposes, or on islands leased for agricultural purposes or
tourism. The act does not state that groundwater cannot be used for construction work
on inhabited islands.

Land Use Planning regulation
(2002)

Land Use Planning (LUP) regulations were first issued in 2002 by the former Maldives
Housing and Urban Development Board (MHUD) to provide the necessary policy
framework and guidelines to improve land use and development activities nationally,
with an emphasis on optimizing the use of the limited land available. It sets out a broad
framework for land use activities in planning policies and processes including planning
procedures and categories, plan preparation, consultation and approval processes and
implementing strategies

Clauses specific to waste management in the LUP regulation states that:

a) Consideration shall be given to allocation of a waste management site. The waste
management site shall be located away from the population and consideration given to
wind direction, smell, smoke, flies and other nuisances that impact on local amenities.

b) There shall be a buffer zone between the waste management site and the population.
The buffer zone can be used to accommodate industrial activities or may consist of
vegetation.

¢) The exact details and stages of how the waste is managed need not be given on the
land use plan. However, the land use plan should be prepared in such a way, that it
would accommodate a sustainable waste management practice.

The site proposed for development
of the IWRMC has been allocated
with due consideration to the
guidance given in this regulation.
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d) The rules and regulations of the Government agencies on waste management should
be followed in terms waste management.

By-law on cutting down,
uprooting, digging out and
export of trees and palms
from one island to another

The bylaw states that the cutting down, uprooting, digging out and export of trees and
palms from one island to another can only be done if it is absolutely necessary and
there is no other alternative. It further states that for every tree or palm removed in the
Maldives two more should be planted and grown in the island.

The bylaw prohibits the removal of the following tree types;

e The coastal vegetation growing around the islands extending to about 15 meters
into the island are protected by this bylaw;

e All the trees and palms growing in mangrove and wetlands spreading to 15
meters of land area are protected under this bylaw;

e All the trees that are in a designated protected area;

e Trees that are being protected by the Government in order to protect species of
animal/organisms that live in such trees

e Trees/palms that are unusual in structure

Vegetation clearance is necessary
for the project and will be done so as
per regulations and guidelines. Due
to lack of land area on the island to
replant or transplant these palms and
trees, a collaboration has been
established with Kudahuvadhoo
Council, so as to undertake 2:1
replantation ~ of  palms on
Kudahuvadhoo as per regulation
(details in Chapter 12).
Compensation will be provided to
owners of palms which need be
removed

Protected Areas

Regulation on  Protected
Areas Regulation (2018/R-
78)

This regulation was published in 2018 under the EPPA 4/93 pursuant to Article 4. The
objectives of this Regulation are;

(a) to establish effective guidelines for declaration and management of protected areas;
(b) to ensure that the process of protected area declaration is consultative transparent;
(c) to enlist environmentally significant areas in the Maldives; (d) to establish and
sustainably a mechanism to maintain a framework for protected areas; (e) to enhance
awareness and participation of community in protected area designation and
management; (f) to ensure future generations benefit from natural resources, ecosystem
services and biodiversity richness of the country.

61 sites as of July 2019 has been declared as protected areas in the Maldives. These
include dive sites, mangroves and some ecologically significant islands.

There are no protected sites within
vicinity of project site

Environmentally Sensitive
Areas (ESAs)

ESAs include possible fish breeding areas, bird sanctuaries, micro atolls, islands,
mangroves and marine areas. A total of 274 ESAs has been designated as of 2017.

There are no ESAs within vicinity of
the project site or on the island
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Ministry of Environment has designated these areas as Environmentally Sensitive
Areas (ESAs) with regards to the richness of its biodiversity and significance to the
ecosystem.

These areas are given careful consideration before approval of any type of development
to ensure sustainable development which mitigates any negative impact to the
environment.

Regulation of Health and
Safety measures specific for

the Construction industry
(2019/R-156)

The Regulation on Health and Safety measures specific for the Construction industry
was published in the government gazette on 30th January 2019 and came into effect on
the same day. The implementing agency for the regulation is the Ministry which is
mandated with enforcing the legislations relevant to the Construction industry at any
given time (at present MNPHI).

The main purpose of the Regulation is twofold:

1. Identify and specify the minimum measures which need to be in place to ensure
safety of the workers and the general public

2. Identify the penalties which will be given and personnel responsible for this
action, in instances where construction projects do not abide by the Regulation

Second chapter of the Regulation identifies the roles and responsibilities of the
Contractors and Construction companies/workers. Key points include:

e Formulation of a Health and Safety operations manual for projects exceeding
MVR 1.5million in cost. These manuals will be used to train the workforce in
this aspect

e Formulation of an Emergency response plan

e Appointment of a Site Safety Supervisor and details of their roles and
responsibilities

e Insurance scheme (to ensure compensation of workforce and/or neighboring
houses should the need arise during construction work)

e Measures to ensure public safety during construction work

e Proper use or Personal Protective equipment (Contractor’s responsibility to
provide these to their workforce)

The proposed project will have to
adhere to this regulation taking all
precautionary measures identified in
the regulation during the
construction phase of the project.
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e Regulation further specifies measures to be in place when working on different
phases of the project and while using different equipment for work (working at
levels 3m high from ground level, on rooftops, in enclosed areas, using
scaffoldings, ladders, working with electricity, use of chemicals and welding,
use of electric power tools and mechanical tools, heavy machinery)

e Measures to be in place when storing materials for construction

e Use of safety boards issued by relevant authorities

e Use of safety measures (such as demarcation tape) to clearly demarcate
construction site, so as to ensure safety of public

e Operation procedures in instance of accidents at the site

Chapter 3 of the Regulation identifies measures to be taken by enforcement authority
in instances of an accident at the construction site. The chapter also details penalties to
be issued in instances where the Regulation is not adhered to during construction
projects.

Public Health Protection Act
(07/12)

The Public Health Protection Act aims to establish policies to protect public health and
identify the institutional arrangement for implementing the polices, regulations and
guidelines.

The act has a chapter on health hazards which should be adhered in any development
project as well.

It also includes a section on establishing policies to respond to public health
emergencies.

The proposed project should adhere
to this act in relation to identifying
the potential health hazards during
construction and operation stage of
the IWRMC.

Furthermore, as per this act the
policies and guidelines formulated
under this act and the ones
formulated for the ongoing COVID
pandemic  should be strictly
followed during the development
phase of the project.

During the preparation of the ESMP,
HPA guidelines are followed in
carrying out the field surveys and
also the stakeholder discussions.

Guideline on travel related
quarantine among people

This guideline highlights the measure to observe if group of 10 people or more stays in
a shared accommodation (room or barracks or dormitory) during travel related

Construction workforce will abide
by these guidelines prior to
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travelling in 10 or more
groups (HPA Guidelines of
relevance to present COVID
19 situation)

quarantine. This guideline also applies to those who are travelling to an island where
there is no community spread, from any island where there is community spread of
COVID19. Clauses of this guideline of relevance to this project include:

e If Maldivians and expatriates living in an island where there is community
spread of COVID-19 travels to an island where there is no community spread of
COVID-19, PCR test must be done not more than 72 hours prior to the scheduled
time of departure to the island and should have a negative PCR result prior to
travel.

e People who have COVID-19 like symptoms such as fever, cough, respiratory
symptoms etc., must not travel until 48 hours after resolution of symptoms even
if their PCR test results are negative.

The Guidelines also details procedures for travel applications, procedures to be
followed during quarantine period inclusive of accommodation (such as
accommodation in small groups, without meeting people from outside, distance
between beds of 3ft etc.) during this period. It also gives details on procedures to be
followed if someone who is in quarantine shows symptoms of COVID 19.

departure to the island and during
their stay on the island.

During the preparation of the ESMP,
HPA guidelines are followed in
carrying out the field surveys and
also the stakeholder discussions

Labour and Working The national laws and regulations relevant to labour and working conditions include: | Contractors should ensure that all

Conditions e Employment Act (2/2008) workers are treated according to the
e Immigration Act (1/2007) Employment Act.

National Laws e Anti-Human Trafficking Act (12/2013)
e Pensions Act (8/2009) Contractor should ensure that all
e Human Rights Act (6/2006) foreign workers have relevant
e Regulation on Employment of foreign workers in the Maldives (2011/R-22) | documentations including the work
e  Work Visa Regulation (2010/R-7) Vvisa as per Immlgfatlon Act and

Work Visa Regulation.
National Policies and Action Plans

National Biodiversity
Strategy and Action Plan
2016 — 2025 (NBSAP)
prepared under the

NBSAP is a 10 year plan with the vision of Maldives is to be “a nation of people that
co-exist with nature and has taken the right steps to fully appreciate, conserve,
sustainably use, and equitably access and share benefits of biodiversity and ecosystem
services.” by integration of biodiversity conservation into all areas of national
planning, policy development and administration (MEE, 2015).

The current project conforms to
these policies, by carrying out the
ESMP work prior to commencement
of the project, so as to minimize
impact on the environment and to
incorporate ways of environmental
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Convention of Biological
Diversity (CBD)

The 6 strategies developed to achieve this includes;

S1: Strengthen governance, policies and strategies for biodiversity, S2: Enhancing
communication and outreach through awareness programs and capacity building, S3:
Work together globally for biodiversity conservation, S4: Ensure sustainable use of
biological resources, S5: Address threats to conserve biodiversity, S6: Strengthen
information management and resource mobilization.

Among these strategies, includes identifying ways to address threats to conserve
biodiversity conservation (Strategy 5) under which targets includes:

Target 17: By 2025 pressures on coral reefs and other vulnerable ecosystems due to
anthropogenic activities and climate change are minimized

Target 19: By 2025, impacted ecosystems that provide essential services related to
water, human health, wellbeing and livelihood are restored significantly

Target 23: By 2020 pollution from waste and sewage has been brought to levels that
are not detrimental to ecosystem functions and biodiversity.

monitoring and management during
the project works.

National Waste management
policy (2015)

The key objective of the National Waste Management Policy is to ensure that all the
policies, regulations, standards plans and masterplans are prepared with a common
basis.

The policy includes roles and responsibilities of waste management at individual level,
household level, atoll level, regional level and national level.

The policy outlines 10 strategies to address the issue of waste management in Maldives.
These include the individual responsibilities of managing waste and island councils’
responsibilities to prepare waste management plans and manage the waste at island
levels; Collecting fees from households to manage waste; Encourage the utilities
companies to carry out the task of managing waste at the islands; Establishment of
regional waste management centers; Encourage and provide means to generate income
using waste products; carry out trainings on waste management at national level.

Operations of  the waste
management centre will be as per
this policy and other waste
management  guidelines. Island
Waste management plan will be
implemented to ensure proper
operations.

International legal frameworks

IFC guidelines

This set of Guidelines are applicable to all projects involving the management of
municipal solid waste and industrial waste, including waste collection and transport;
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Environmental, Health and
Safety guidelines for Waste
management facilities

waste receipt, unloading, processing, and storage; landfill disposal; physico-chemical
and biological treatment; and incineration projects

The Guideline has two main parts:

1.

Industry specific impacts on the environment, occupational health and safety and
community health and safety. Recommendations on ways to mitigate and manage
these impacts are also given in the guideline.

Performance indicators and industry benchmarks for environmental performance
and occupational health and safety performance.

Labour and Working
Conditions

Maldives has signed 10 convention of the International Labour Organization with
regards to labour and working conditions

These includes:

Fundamental 8 conventions

C029 - Forced Labour Convention, 1930 (No. 29) ratified on 04 Jan 2013
C087 - Freedom of Association and Protection of the Right to Organize
Convention, 1948 (No. 87) ratified on 04 Jan 2013

C098 - Right to Organize and Collective Bargaining Convention, 1949 (No.
98) ratified on 04 Jan 2013

C100 - Equal Remuneration Convention, 1951 (No. 100) ratified on 04 Jan
2013

C105 - Abolition of Forced Labour Convention, 1957 (No. 105) ratified on
04 Jan 2013

C111 -Discrimination (Employment and Occupation) Convention, 1958 (No.
111) ratified on 04 Jan 2013

C138 - Minimum Age Convention, 1973 (No. 138) Minimum age specified:
16 years ratified on 04 Jan 2013

C182 - Worst Forms of Child Labour Convention, 1999 (No. 182) ratified on
04 Jan 2013

Technical 2 conventions

C185 - Seafarers' Identity Documents Convention (Revised), 2003, as
amended (No. 185) ratified on 05 Jan 2015

Amendments of 2016 to the Annexes of the Convention No. 185 ratified on
08-Jun-2017

The contractor (s) should adhere to
the measures mentioned in these
conventions where relevant.

Among the many things, abiding to
these laws would ensure no
exploitation of foreign migrant. The
contractors should make timely
payment to the workers (in full) and
they should not hold documents of
the workers against their will.

It is important to know that foreign
migrant workers are not required to
pay recruitment fees and there
should not be any forced labour.

Contractors should ensure that all
workers local or foreign should be
treated with equality, dignity and
respect.
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e MLC, 2006 - Maritime Labour Convention, 2006 (MLC, 2006) ratified on 07
Oct 2014

Al these conventions are considered in-force in the Maldives. Hence these should be
strictly adhered in relation to all labour and working affairs.
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4 Project Description
4.1 Study Area

The proposed project will be undertaken in Kolhufushi, Meemu Atoll located in lower central
region of Maldives. The island is located on the southern peripheral reef of the atoll, at the
geographic coordinates of N 02°46'48"; E 073°25'30". There exists two more inhabited islands
and 2 resorts within the same reef. This includes M. Muli which is the capital of Meemu atoll, at
an approximate distance of 23.6km from Kolhufushi. With a total area of 76ha, settlement is
observed at the central area which has spread across the island except the most southern area of
the island which does not have any residential areas at present (Figure 1) as it is mostly wetlands.
The proposed work will be undertaken on the southwestern side of the island. The land area
required for project development was allocated for the purpose and approved by Maldives Land
and Survey Authority in 2018 (evidence of land area approval is given in Appendix 3). Waste
disposal is carried out in 2 locations; one at the northern side and one at the western side of the
island. All waste is collected at these two sites where all combustible waste gets disposed through
open burning (Figure 1). Figure 1 shows the location of Kolhufushi in Meemu Atoll and location
of the proposed area for IWNRMC and current waste dumping grounds. The closeup image shows

the proposed area.

N

Figure 1. Location of Kolhufushi in Meemu Atoll (top left), proposed location of IWRMC (bottom left) and
Kolhufushi island showing the current waste dumping areas (yellow outlines) and proposed IWRMC in blue
(right)
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4.2 Project components

The proposed project involves construction of a 753.12m? IWRMC in the MLSA approved site
of Kolhufushi, which is located at the south-western side of the island. IWRMC infrastructure

will be developed to cater to the requirements of setting up of a proper IWRMC with mechanical

composting setup. Figure 2 gives a schematic of the layout for proposed IWRMC. A larger scale

drawing is given in Appendix 4 of this report.

r21 34 [7'J—T7 4000 [13-1 "i—T 2000 [6'-7"}T>T—T

1600 [5-3"1775 [5-

26568 [87-2"}

10150 [4-5"]

48751 6’]—TT2000 [6- 7"}Ti 4000 [13-1 "1—f 2134 V’J—T

SLIDING GATE

SWING GATE

b —— P
y L SEPTIC | g
HazarDOUS L1 )| O~ t 1
N4 PRIMAR h LOCKER/ _L N =+
2 WASTE 3 TOILET 5 E
= STORAGE - NS 8
8 [9sQ a P . €
< =HIE L
_ -
3l @  STORE_ 3
- B =8
T 81 GR.WATER g
] | — X
AR DA WELL O O O rvemoman -
% L]
>
= L] :
2 =
. I :
LEACHATE — RuveR
TANKS ¥
N = N ° = N |
& o CHIPPED WOOD/, FINISHED COMPOS [ [
8 ¢ STORAGE STORAGE g
§ § [14 SQM] [14 sQM] ;
S 8 UNLOADING/LOADING BULK WASTE =
WEIGHING STORAGE AREA 3
WASHING [39 SQM] s
[43 SQM]
= ¢ - %
m g = =1
°o° ORGANIC WASTE INORGANIC WASTE INORGANIC WASTE
i PROCESSING PROCESSING AREA STORAGE AREA -
8 [128 SQM] [102 SQM] 83 SQM] ©
& s
= g a B a 3
; . _*_ _*_ _*_ _ 3
! 7984 [26-2' l 9875 [32-5' b 8300 [27'-3")—l

Figure 2. Schematic layout of IWRMC proposed (scaled site plan given in Appendix 4)
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4.2.1 Construction phase

The construction contractor for the project has not been identified yet. The contractor will be
identified upon approval of ESMP. The contractor shall provide details of materials and
methodology for construction subject to approval from the client. Hence, construction work will
be carried out as per contract for various components of the project. Machinery and materials to
be used (including sand required for construction) will be bought locally or imported if not

available. The center includes the following infrastructure.

Operational Infrastructure

1. Waste unloading, loading and weighing area

A roofed area of 43m? with concrete slab designated for weighing and sorting of incoming

waste to organic and inorganic fractions.
2. Organic waste composting area

A fully enclosed roofed area with concrete slab and brick walls to be developed, where in-
vessel composting will be carried out. The organic waste composting area has an area of
128m? with additional storage areas of 14m? each for the storage of finished compost and

chipped wood at this area.
3. Inorganic waste processing area

A roofed area with concrete slab where waste will be further segregated into plastic, metal,
glass etc. and processed via baling, compaction and crushing. This processing area has an
approximate area of 102m?.

4. Processed inorganic waste storage area

A roofed area with concrete slab where the processed inorganic waste will be stored. The
storage area has an area of 83m?. The design considers storage of such waste for 4 — 6
months, which will then have to be transferred to the Regional Waste Management Facility
(RWMF).

5. Bulk waste storage area

A roofed area of approximately 39m?, with concrete slab, designated for the storage of bulk

waste such as old furniture, roofing sheets etc.
6. Hazardous waste storage area

A fully enclosed room of 9m? area, with a roof, concrete slab, 4 walls and a gate, where
the received hazardous waste will be stored prior to its final disposal at a RWMF.

Appropriate hazard, flammable liquid and warning signage will be installed.
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Administrative and Supporting Infrastructure

7.

10.

11.

12.

13.

Office / Store / Toilet
This is the space and essential utilities operational and administrative staff.
Groundwater Well

A groundwater well will be constructed at the open area in front of the proposed store.

Water for operations will be drawn from this well.
Installing drains

Drains will be installed at the waste unloading and loading areas, the waste processing
areas, waste storage areas, and the mechanical composting area, which will be
subsequently connected to the septic tank. This will also allow collection and drainage of
any leachate which might be produced, although this will be of comparably minor quantity

(to windrow- based composting) with the proposed method of composting.
Rainwater pits

Rainwater pits will be installed throughout the open area of the IWRMC to deal with

potential storm water produced during rainy seasons.
Water connection

Internal water piping and taps will be laid to connect water to the different parts of the
IWRMC. A water pump will be installed to connect water to the toilet, wash area, waste

sorting / processing areas and the mechanical composting area from the groundwater well.
Connecting Electricity

3 phase electricity required for the operations of the IWNRMC will be sourced from the
island powerhouse. A 4-core power cable will be laid from the nearest distribution box

which is located 20m from the proposed site.

Fire safety equipment

The IWRMC will be developed with required fire safety equipment as listed below:

e 50KG DCP Trolley (2 nos.);

e 50LTR Foam Trolley (1 nos.);

e Wet Chemical 6Ltr with Cabinet for hazardous waste area (1 nos.);
e Water 9Ltr with Cabinet for Office Area — Outside (1 nos.); and

e (CO2 2KG with Cabinet for Office Area — Outside (1 nos.).

All the main infrastructures of the IWMC will be fully enclosed by lockable roofed areas with

brick walls, while fencing will be used to enclose the boundary of open areas.
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4.2.1.1 Construction methods

Details of construction methods given below are as provided by the proponent (in the absence
of a contractor). As per the proponent, normal civil works will be undertaken for the construction
of the building.

Foundation

Once vegetation clearance is done, plot area will be back filled, due to low elevation of the area.
Approximately 750 cbm of sand will be required for this work. It is proposed to source sand from
the planned coastal protection project by Ministry of National Planning, Housing and
Infrastructure (MNPHI). Communications have been undertaken between MCEP and MNPHI to
this effect and MNPHI has agreed to provide the required material for backfilling from excess

dredged materials envisaged through their project (evidence of communications in Appendix 5).

Foundation works will be done after completion of backfilling and levelling works. The
proposed method of foundation construction for the IWRMC is using concrete footing and
concrete foundation beams. As detailed designs are not available at present, depth of excavation
is unavailable. However, since this is a single storey structure, it is assumed that depth of
excavation will not exceed 600mm. Excavation will be done manually. However, due to the low
elevation of the area, some level of dewatering might be required and if so, water extracted will
be disposed at nearby areas. Groundwater level is at 1.5ft and even at present some areas are

waterlogged during high tide. Ordinary Portland cement will be used for all concrete works.
Construction of concrete slab

The Concrete foundation beams will be covered with a concrete slab with varying thickness at
different areas of the IWRMC. Thickness of slab at the office area is proposed to be 75mm, while
that at hazardous waste storage area, bulk waste storage area and mechanical composting area will
be 100mm. The concrete slab at the rest of the waste processing areas will have a thickness of
150mm.

Construction of groundwater well

A groundwater well will be constructed for non-portable use with water pump installed to
release water to the different parts of the IWMC. Water will be connected to the toilet and wash
area. Water taps will be installed at waste sorting (loading / unloading / weighing), mechanical

composting and inorganic waste processing areas for washing the floors.

Excavation depth will depend on the depth of water table. Once excavation is completed, well

base and body is fitted into the pit and covered. A pump will be installed with connections to the
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toilet and wash area, as well as the waste sorting, mechanical composting and inorganic waste
processing areas. Groundwater will be used at these areas for all non-potable uses such as washing

the floors.
Installation of Drains

The sewerage generated during the operational phase of the project will be managed through
existing sewerage network system. Drains will be installed at the mechanical composting and
inorganic waste processing areas for dealing with wastewater produced during washing of floors.
The drain at the mechanical composting area will be connected to the adjacent leachate well, which
will be subsequently released to the sewer network of the island via a connection made to nearest
sewer connection point (approximately 150m from the IWMC). The drain at the inorganic waste

processing area and the toilet will also be released to the island sewer network.
4.2.2 Operational phase

The main component of this project is the setup of mechanical composting at the new IWRMC
to be setup at M. Kolhufushi. However, the operational phase components of the project also
involves waste collection, sorting and management of inorganic waste as well as transfer of waste
to the RWMF.

1. Waste Collection Services
After construction works are completed the IWRMC will be officially handed over to the
Island Council. The Island Council will manage the operation of the IWRMC according to
an approved Island Waste Management Plan (IWMP). Daily collection services will be
provided at a cost as per the IWMP. Each house will be supplied with bins to facilitate
segregation of waste at household level. Two battery operated vehicles are proposed to be

used for household waste collection.

2. Sorting
Collected waste will be sorted into organic and inorganic waste at site. After sorting, the
inorganic waste will be further segregated into plastic, metal, glass etc., and processed via
baling, compaction and crushing. The processed waste will be stored at the area designated
for storage of processed inorganic waste for offsite disposal (at Thilafushi, which is the
designated RWMF for Zones 4 & 5 based on feasibility study and is currently being
developed into a contemporary facility under ADB financing). The organic waste will be
composted through mechanical composting. The facility also has separate storage areas for

bulk waste and hazardous waste.
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3. Composting
The proposed method of composting is through use of mechanical composting (using an
aerobic system). The proposed technology is more advantageous and convenient than the
traditional windrow-based composting, which many of the islands are struggling to
effectively implement due it being highly labor intensive. Unlike a normal windrow-based
system, the technology involves initial ‘in-vessel’ processing of the waste in the “Organic

Waste Converter (OWC)” machine (detailed process is given in Section 4.2.2.1 below).

4. Leachate Management
The given method of composting is envisaged to greatly reduce leachate generation,
especially in comparison to windrow-based composting method. Even so, installation of
drains in all areas of the waste management centre gives provision for leachate drainage
and management (mostly to counter for that generated during cleaning of floors at the
composting area). The drains will be connected to the septic tanks constructed in the open

area within the centre.

5. Waste Transport to a Regional Facility
The stored inorganic waste needs to be transported to a RWMEF every 4 to 6 months. The
RWMF is at Thilafushi, which is currently being developed under financing from the Asian

Development Bank.
4.2.2.1 Design of Aerobic system (composting machine)

The proposed technology for composting is through use of an aerobic system, which involves
in-vessel composting in the Organic Waste Converter (OWC) machine. The OWC can compost

all types of organic waste including kitchen and food waste (both raw and cooked), green waste.

The bio-degradable waste is sorted and segregated and chopped to the desired size. The chopped
waste is added to the OWC machine, together with the Bioculum (a bacteria powder formulated
with 5 different Bacillus species). The Bioculum improves the natural aerobic process. The
Bioculum is added at the rate of 1-2g/kg of raw waste. If needed, an absorbent such as saw dust or

shredded leaves can also be added at this stage to bring the mix to the desired moisture (40-45%).

The OWC unit is then operated for a period of 15 to 30 minutes, depending on size of unit and
batch size. During this time the waste, Bioculum and absorbent are mixed to achieve a homogenous

consistency.

At the end of the cycle, the raw compost is discharged into crates of 25kg capacity and these
crates are then then placed in curing racks for a period of 10 to 12 days. The curing racks are
equipped with an automatic fogging device that maintains moisture content at the correct level

thereby ensuring curing is completed. Figure 3 shows a flow diagram of the process.
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Input
Organic  waste  (sorted,

segregated and chopped)

Bioculum (1-2g / kg of raw waste) l Absorbent (saw dust or shredded leaves)

Organic waste

converter

Mixing (15 to 30 minutes) l

Output

Raw compost

Discharged into

v
Crates (25 kg) placed on

curing racks with automatic

fogging device

10 to 12 days l

Cured
compost

Figure 3. Flow diagram of the OWC machine / composting process

At the end of the curing period, the crates are emptied with the cured compost ready for use;
however, after emptying the crate, leaving the cured compost for a further seven days enhances
the composts maturity, providing a higher quality product. Typically, the cured compost amounts
to approximately 25 — 35%, by weight, of the raw waste input.

The amount of waste that can be processed through the OWC each day is determined by the
operating hours. This provides flexibility during times of unexpectedly high inputs or following
unanticipated outages. It also allows increasing throughputs to be accommodated at minimal cost.
The components of the system which require critical sizing is the curing system; however,
additional racks and/or crates require only small areas of land and modest capital expenditure.

Some of the advantages reported with the use of this system are:

e Simple and convenient to operate without the need for constant attention;

e Short processing times ensures economic in use with low energy consumption;

e Requires minimal maintenance;

e Beneficial to the environment;

e Overcomes the problems of odour, leachate generation and ground water

contamination associated with traditional methods of waste disposal.
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4.2.3 Schedule for implementation

As per information provided by the Client, all civil works of the project is anticipated to be
completed within 6 calendar months. An estimated schedule for construction (as given by Client)

is provided in Table 2.

Table 2. Tentative Project Schedule

Activity Month 1 Month 2 Month 3 Month 4 Month 5 Month 6
Mobilization & Supply of

Construction Materials

Site Preparation: removal or
translocation of vegetation

cleared, backfilling and

ground improvement
Civil Works

Demobilization

The Client informs that the in-vessel composting machine will be supplied at a later stage after
the completion of the civil works required for its installation and hence is considered as an
associated activity of the subject project. As per the current project implementation schedule, the

machine is expected to be supplied, installed and commissioned within the last quarter of 2021.

4.2.4 Major inputs and outputs
4.2.4.1 Inputs

Access to site, mobilization and material unloading

Access to site and material unloading will be via existing harbour on the western side of the

island. Materials will be transported to the project site and stored at the site.
Workforce requirements, availability and logistics

Work will be carried out by a Contractor, though contractor for the project has not been assigned
as yet. Based on information provided by client, workforce will comprise of approximately 10
personnel inclusive of Site supervisor (1), engineer (1) and laborers (8). Workforce will be
accommodated through rental of property from the island. If workforce is to be mobilized during
the current COVID-19 health emergency, they will follow all required guidelines by HPA prior to

and during their time on the island (inclusive of required tests, quarantine etc.).
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Provision for water, electricity and Sewerage services during construction

Electricity, Water and Sewerage services required for the workers will be arranged via the
existing facilities available on the island as the workforce will be accommodated in existing houses

and/or guesthouses.

Neither electricity nor non-potable water are available at the proposed site, where water
required for construction has to be attained from a nearby groundwater well. A temporary
connection from the powerhouse (20m from the site) may have to be established if electrical

equipment are required for the intended civil works.
Mineral water bottles or rainwater will be used for drinking purposes.
Provision for Electricity, Water and Sewerage during Operations

Electricity will be required for the operations of equipment (compactors, crushers, balers etc.)
and the in-vessel composting machine. A 25 sqmm 4 core power supply cable will be laid from
nearest distribution box to the electric distribution board of the IWMC.

A groundwater well will be constructed for non-potable use with water pump installed to release
water to the different parts of the IWMC. Water will be connected to the toilet and wash area.
Water taps will be installed at waste sorting (loading / unloading / weighing), mechanical

composting and inorganic waste processing areas for washing the floors.

Drains will be installed at the mechanical composting and inorganic waste processing areas for
dealing with wastewater produced during washing of floors. The drain at the mechanical
composting area will be connected to the adjacent leachate well, which will be subsequently
released to the sewer network of the island via a connection made to nearest sewer connection
point (approximately 150m from the IWRMC). The drain at the inorganic waste processing area

and the toilet will also be released to the island sewer network.
Vegetation clearance

The proposed work will be carried out at the land area already allocated for the IWRMC.
However, the area has not been cleared yet and hence vegetation clearance will be required through
the project. Significant vegetation at the site is mainly composed of Coconut palms (Cocos
nucifera). Details of quantities will be given in Section 5.9 of this report. The Council states that
there is no available land area to transplant the palms removed (details in Chapter 12), hence this
has not been shown in the report. However, this has been addressed as a mitigation measure in
Chapter 8 and arrangements have now been made to relocate these or replant as per 2:1 ratio at

reclaimed area in Kudahuvadhoo (Dhaalu Atoll).
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Fire hazard, health and safety
The IWRMC will be developed with required fire safety equipment as listed below:

e 50KG DCP Trolley (2 nos.);

e 50LTR Foam Trolley (1 nos.);

e Wet Chemical 6Ltr with Cabinet for hazardous waste area (1 nos.);
e  Water 9Ltr with Cabinet for Office Area — Outside (1 nos.); and

e (CO2 2KG with Cabinet for Office Area — Outside (1 nos.).

The IWRMC will be operated by the Council. During consultations it was identified that
training would be required for those involved in the operations, both in operations of the centre
and firefighting skills. This is hence involved in the training programme identified in Chapter 10

of this report.
Construction waste and waste oil

The type of waste expected to be generated from construction activities of the project include
parts of removed vegetation, empty cement bags, empty aggregate bags, pieces of GI pipes, PVC
mesh, wood, waste oil and other irregular objects. Such waste will be reused as much as possible

and the remaining non-hazardous inorganic waste disposed as per the current arrangements.

Hazardous waste such as used thinners, paint cartons and waste oil will be properly sealed in
barrels, stored on an impermeable surface and transferred to the nearest RWMF prior to

contractor’s demobilization.

The branches and root bulbs of the vegetation found at the site that is required to be felled
should be cut using a chainsaw and the trunks reused for construction purpose or stockpiled and
given to the community free of cost. Branches shall be cut to a manageable size while leaves should

be left for sun drying. Root bulbs can be used for backfilling during construction.

A garbage bin will be placed at the site to dispose general waste produced by the workers and

to maintain the cleanliness of the site.
4.2.4.2 Outputs

The key output of the project is a full-fledged IWRMC setup with mechanical composting using
an aerobic system. In the absence of a contractor, inputs / outputs of the project have been provided
after discussion with the PMU of the MCEP. Table 3 gives details of inputs of the project while
Table 4 gives details of outputs of the project.
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Table 3. Inputs of the project

Input resource

Type and amount

Means of obtaining the resource

the IWRMC

Workforce Site supervisor — 1 Contractor hired for the project
Site engineer - 1
Workers - 8
Water for Ground water (150 litres per | Groundwater well at the site
Construction day)
Dredge material | 750m’ Excess material sourced through planned
for backfilling coastal protection project by MNPHI
Construction Concrete Imported or purchased where available
Materials Cement locally. Contractor will make
Sand arrangements to import or purchase these
Masomjy Block materials and transport to the island
0 Flood lights
= G.1. pipes
= Metal sliding doors
% Emulsion paint
2 Lysaght Roofing Sheet
@ 3 phase power sockets
S Ceiling fan
Timber
Constmction Compactor (for ground Responsibility of the contractor. Local
Machinery levelling), pickups or trucks resources such as pickups for hire will be
(for land j[ransport _Of utilized as much as possible. If not
construction material), available locally the contractor will
Concrete mixing machine and | . I
] import these machineries.
concrete supply pump and pipe
Fuel Diesel Local suppliers
Firefighting Portable fire extinguisher Responsibility of the contractor. Imported
or purchased locally and to be brought to
the site during mobilization.
Equipment Glass crusher Purchased locally or imported.
Metal Can Baler Responsibility of the Proponent (Capital
Plastic Shredder Investment) and Island Council (O&M).
Wood9h1pper Purchased locally or imported.
Organic Waste converter
machine
Crates
% Curing racks
= Waste Collection Vessel
TQ Water Groundwater Groundwater well within the IWRMC
-2 | Power 3-phase power for operation of | From local powerhouse. A 25mm, 4 core
§ waste management equipment. | power supply cable will be laid from
@) nearest distribution box to waste yard
distribution board (approximately 225)).
Total estimated power requirement for
operations of the centre is 42KW.
Labour 3 workers - to manage waste in | To be sourced ideally from within the

community, or if not available, other
locals or expatriate workers.
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3 workers - to provide Responsibility of the Island Council. The
collection services to the Council or the outsourced third party will
community make accommodation arrangements
within local houses or guest houses is
expatriate workers are hired.
Fuel Diesel Local suppliers
Firefighting e 50KG DCP Trolley (2) Responsibility of the Proponent (Capital
equipment e SOL TR Foam Trolley Investment) and Island Council (O&M).
(1) Purchased locally or imported.
e Wet Chemical 6Ltr with
Cabinet for hazardous
waste area (1)
e  Water 9Ltr with Cabinet
for Office Area - Outside
(1)
e (CO; 2KG with Cabinet
for Office Area - Outside
1)
Waste Waste generated within the Waste will be collected from households
island and businesses within the island

Table 4. Project outputs

mixing and excavation

Output Type and amount Means of managing the output
General Moderate amount of Solid General construction waste will be
Construction Waste reused as much as possible. Any
Waste remaining waste will be transferred to
the nearest regional facility by the
contractor/operator.
Municipal Small quantity Removed to the disposal site designated
Waste by the council.
° Removed Moderate quantity Green waste will be reused as much as
é’ vegetation/ possible. Remaining green waste will be
g« green waste/ transferred to current waste disposal site
k) wood waste on island.
g Soil Excavation for substructure Product at site, will be used as
‘é’ backfilling during
S construction.
Dust Moderate amount during cement | Product at site

Waste oil and

Small quantity

By-product at site

in racks

diesel
Greenhouse Gas | Small quantity. Emissions from | By-product at site
Emissions construction material
transporting vehicles and
construction machinery.
Compost In-vessel composting and curing | Produced at site, used locally for

agricultural purposes or sold to nearby
resorts.

Inorganic Waste

Operational
phase

Crushed glass, compacted metal,
shredded plastic

Produced at site and reused within
community as much as possible.
Remaining waste to be stored in their
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respective area within the IWRMC and
transferred to a regional facility every 4
to 6 months.

Greenhouse Gas
Emissions

Electricity usage (Minute
quantity)

N/A
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5 Existing environment

5.1 Current waste management practices

Currently there is no waste management plan or formal waste management center on the island.
Waste disposal is carried out at 2 locations; one at the northern side and one at the western side of
the island (Figure 1). All waste is collected at these two sites where all combustible waste gets
disposed through open burning. As waste is not properly managed in the island, the two locations
where waste are disposed is full of all kinds of waste and are heavily polluted. Waste disposal at

other places is also observed to some extent.

However, during the consultation with the Island Council it was noted that the waste disposal
ground 2 (on western side of island) will not be there when the planned coastal protection works
start (this project is also currently at EIA stage). The second dumping area is further away at the
northern tip and hence too far for the residents at the central and southern side of the island. The
residents will have to carry the waste in wheel burrows for quite a distance to dispose their waste
and this is not practical (the reason why they have 2 grounds even now). Furthermore that area is
full even now and waste is easily carried away into the waterway between the islands. During the
consultation, it was also noted that when the nuisance of flies increases, people throw food waste
in plastic bags into the waters and these bags get collected in other parts of the island. This practice

continues even with repeated requests by the Council to stop the practice.

The council have stated that a second alternative location needs to be selected to be used for
waste disposal by the residents living in the southern side of the island. This issue was raised
during consultations and communicated to PMU of MCEP. Outcomes of these communications
are discussed in Chapter 12, Section 12.1. To summarisr, PMU has stated that as this is a direct
result of the proposed coastal project, any compensation required should be provided by MNPHI,

the proponent of the coastal project.

The Feasibility Study for the development of a RWMF for Zones 4 & 5 reports that an estimated
quantity of 450kg of organic waste will be generated per day for the period 0f2021-2051 (CITRES
and MEECO, 2019).

5.2 Proposed IWRMC site and access road

Figures 4 and 5 shows a closeup of the study area with nearest residential areas, utility
connections and nearby sensitive area and historical site. A large-scale drawing of the study area
and project location is given in Appendix 6. The project site located on the southern side of the
island is approximately 150m area from residential area. Football ground and thick coconut grove
is between proposed plot and residential area. The closest mosque is approximately 110m away
while, school (700m), council offices (650m) and health centre (600m) are also at a distance from

the site.
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The nearest 3phase electricity distribution box is at a distance of 20m from project site
(powerhouse located immediate west of project site). Nearest sewerage connection point is 150m

away (north side of football ground)

The IWRMC is located at the south western side of the island, located approximately 75m offset
from vegetation line. Access to the site will be made by clearing roads on the eastern and northern
side, this component will be covered by Island Council. At present the site can be accessed from
road leading to Powerhouse. However, during consultations, the Council stated that they do not
want to utilise this road, as they did not want to transfer the waste via road which goes in front of

the powerhouse for various reasons.
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Figure 4. Image showing study area with project site and nearest utility facilities as well as other critical
infrastructures (Concentric circles give scale: S0m offset circles)
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Figure 5. Proposed IWRMC and proposed access roads (access roads will be cleared by Island Council)

5.3 Open dumping areas — present

Two open dumping areas are located at Kolhufushi, one for each ward, and an additional green
waste dumping area located at northern side of the island. The dumping area of the southern side
ward is located approximately 170m northwest of proposed IWRMC site, while the dumping area
allocated for the northern ward is approximately 1,275m north. The green waste disposal area is
located at 900m north of the IWRMC site, north of harbour facility. All of the waste dumping
areas are reclaimed land or temporary sand bunds reclaimed during post tsunami reconstruction

projects.

Waste disposal at the dumping sites is unmanaged, and all types of waste including food waste
are dumped at the sites. Open burning is done when the sites are full, according to Council.
Consultation with council was done regarding unmanaged dumping; Council informed that it is
big issue they face and requires awareness programs to improve the issue. Sorting waste and
stocking them appropriately is needed for these two areas. Food waste, plastic bottles, electronic
waste, scrap metal and hazardous waste (paint cans) are observed to be dumped haphazardly at the
site. The waste dumping areas are both open to lagoon waters at the shoreline and no retaining
structures are observed at the sites. Hence floating waste is observed flowing out of the site. The
waste disposal site at the northern end of the island is located where strong currents are
experienced. Remnants of old wire screen is observed around the periphery (lagoon side).

According to Council the structure was damaged and now in need of repair.
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The southern side dumping site has an approximate area of 2,000m?, with an approximate
volume of 247m?® of garbage. The northern side dumping site has an area of 790m?, with volume

of 530m? of garbage.

The green waste dumping area located at the northern side of the harbour is approximately
380m?, waste dumped at the area mostly consisted of green waste from cleaning of roads and

clearing of vegetation.

Figure 6. Green waste disposal site

Figure 7. Aerial view of green waste dumping site
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Figure 8. Waste disposed at current waste dumping site at southern side of the island

Figure 9. Aerial view of Southern side dumping site
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Figure 10. Waste disposed at current waste dumping site at northern side of the island

Figure 11. Aerial view of Northern side dumping site
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5.4 Unassigned Waste Dumping

Apart from unmanaged waste disposal at the dumping sites, the island is kept relative clean, no
unassigned waste dumping is observed on the island. Typical to all islands of Maldives, flotsam

waste (plastic bottles) are observed at the shoreline area around the island.
5.5 Temporary waste relocation area

The proposed location for construction of IWRMC is different from the existing waste disposal
area. Hence there is no need for identification of a temporary waste relocation area for the project

duration.
5.6 Ground condition and soil

The IWRMC plot is thickly vegetated with Coconut palms. The soil condition was assessed

visually. Thick layer of humus (dark soil) is observed. The soil is composed of coarse coral sand.

Figure 12. Soil condition at IWRMC site
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5.7 Coastal Modification / Erosion

Kolhufushi is one the islands which was most severely hit during 2004 tsunami event, with
large scale damage to the residential area. During the tsunami event, the south eastern side marsh
area was breached causing previously enclosed water body to open to eastern side lagoon.
Seawater entered the inland depression during high tide causing damage to the marsh area and
subsequent death of Coconut palms and encroachment of marsh land westwards. According to
Council large areas are dying and land is lost due to enlargement of marsh area due to saltwater

intrusion.

This was further aggravated due the construction of groyne structure at the south eastern corner
area causing water pile at the previously breached area, forcing greater loss of shoreline area.
Currently 2 openings are observed, each approximately 20m long, effectively making the south

eastern marsh area open to lagoonal waters during high tide (Figure 13).

During the tsunami event, breach was also observed at the north eastern side of the island where
Fenfuraveli and Kolhufushi joins (Figure 14). Later on, the two islands were joined by reclaiming
a sand bund during the tsunami reconstruction period. This path was removed after completion of

reconstruction works.

Figure 13. Breached areas at the marsh area at south-eastern side of Kolhufushi
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Figure 14. Breached area at the northern side of Kolhufushi between Fenfuraveli and Kolhufushi (image
source: https://img.17qq.com/images/nmhchlphklv.jpeg)

Kolhufushi experiences seasonal erosion and storm surge related flooding at the eastern and
western side of the island. Erosion is observed at the north western side of the island and south
eastern side of the island. The project site is on the southwestern side where erosion is not

observed.

Most notable coastal modification at the island is the harbour facility located at the western
central area of the island. Other coastal changes made on the western side are the temporary sand
bunds reclaimed as access to borrow sites on the lagoon, used during the tsunami reconstruction
stage. Part of the bunds are removed, while the rest is currently used as waste dumping areas.

Remnants of old access jetty is also observed at the north western side of island.

Figure 15. South eastern side of the island observed with erosion (near the historical site)
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Figure 16. Breached area at the south eastern side marsh area

Figure 17. South eastern corner area

5.8 Vegetation cover
5.8.1 Project site

Vegetation cover at the proposed site was assessed using high resolution orthomosaic drone
image and field observation at the site, noting types of major vegetation. The proposed IWRMC
site and proposed road networks (scope undertaken by Council) is composed entirely of Coconut
palms. According to the council, large areas of the island were cleared and used as Coconut
plantations. Due to this reason, all undergrowth died and subsequently large areas of the island are
composed entirely of Coconut palms. The Coconut palms at site are observed to be old palms of
length approximately 25 to 30m long. 31 Mature (old) Coconut palms were counted using high
resolution image (Figure 18); immature or juvenile palms (as undergrowth) was not considered in
the count. However, as per information provided by the Council, there are 54 mature/tall Coconut
Palms and 12 small/medium coconut palms at the site. There are an additional 48 Coconut palms
within 10ft radius around the site, which would also need to be cleared to enable construction work

at the site.
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Figure 18. Vegetation at the plot area is entirely Coconut palms (red square — IWRMC plot, Orange square —
10ft offset)

Figure 19. Vegetation cover at proposed IWRMC site and road
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Figure 20. Drone image showing proximity of IWRMC site to encroaching marsh land

5.8.2 Access road

Clearing of the access road is not part of the scope of current project. However, the area is
thickly vegetated and has a large number of coconut palms. During the consultation with the Island
Council, they have informed that access road clearance will be undertaken by the Island Council
prior to project commencement and they also have the finances required for the work. If the
formulation of an EIA is required for the work (due to the high number of coconut palms which
would need to be cleared), the Council has stated that they will also carry out this work through

their own funding and this has no bearing on current project or project funds.
5.8.3 Compensation

Compensation has not been given as yet to the owners of the mature trees and palms which will
be removed from the site. Council states that there are a total of 66 palms within the site, which
need to be compensated for, and rates for compensation are MRF 750/ mature palm and MRF 500
per small/medium sized palm. Total cost of compensation is given in Chapter 8 (Mitigation). An

inventoried list will be provided by the Council to the proponent.
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Owners of the mature vegetation to be removed will have to be compensated prior to project
commencement. In order to do so, the following process will be followed. PMU of MCEP will
coordinate with the Island Council to get details of the beneficiaries. The cost of compensation
will then be handed over by PMU to the Island Council to facilitate the process of compensation.
Island Council will assist the PMU to disburse the compensation payments and provide proof of

compensation to the PMU.

As the vegetation clearance of the access road will not be undertaken as part of current project,
compensation for owners of these palms/trees will not be required through the current project. The

Council have the finances for this and will undertake this work prior to clearing the access roads.
5.9 Groundwater Quality

In accordance with TOR groundwater sampling was done at proposed project site. Additionally,
as a measure of best practice, Consultant also sampled groundwater from a control site (well inside

Mosque). Geographic coordinates of groundwater sample sites are:

e Project site: N 02°46'21.62"; E 73°25'20.34"
e Control site: N 02°46'26.18"; E 73°25'25.38"

Water samples were tested both in situ and by sending to National Health Laboratory at
Maldives Food and Drug Authority (to test for Nitrates). Results of groundwater quality tests are
given in Table 5 and water test result report from MWSC is given in Appendix 7.

Table 5. Results of groundwater tests

Site IWCRM Control EPA optimum
Site (Mosque) range

Temperature (°C) 27.06 27.71 25-30

pH 14.00 14.00 6.5-8.5

Electrical Conductivity (uS/cm) | 9979.73 169.44 <1500

Total Dissolved Solids (ppm) 4990.68 84.69 <1000

Salinity (psu) 5.60 0.08

Dissolved Oxygen (mg/l) 3.56 4.89

Nitrates (mg/L)* 0.03 0.06

*tests undertaken at National Health Laboratory

As evident from Table 5, groundwater quality at the project site is poorer than at the control
site, in terms of higher salinity, total dissolved solids and conductivity, which is possibly due to

low elevation of the area and consequent saltwater intrusion.
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5.10 Protected Areas and Environmentally Sensitive Sites

There are no protected areas or Environmentally Sensitive Sites (EPA listed) found in
Kolhufushi. The Marsh land located at the south eastern side, at an approximate distance of 100m
from project site, is almost entirely composed of Coconut palms. 1 mangrove plant was observed

at the entire site, Rhizophora mucronata (Ran’doo).
5.11 Areas of Historic and Cultural Significance

Historical mosque (Ghaazee Miskiy) is located approximately 280m east of the proposed
IWRMOC site, separated by thick Coconut grove and marsh area. This is the only area of historic

or cultural significance on the island.

Figure 21. Ghaazee Miskiy, old mosque located at the south eastern side of Kolhufushi

5.12 Socio-Economic Environment

Information on the current socio-economic environment was sourced from the Island Council
office and statistics reported below are from the data obtained (Secretariat of Kolhufushi Council,
2021).

5.12.1Demography

Total registered population of the island at present was reported to be 1447 persons, while the
current resident population is 1070. The segregation of the total population by major age categories

is depicted in Figure 22.
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Figure 22. Current registered and resident population of M. Kolhufushi as reported by the Island Council

The total number of registered housing plots on the island are 296, of which 103 are at present
empty plots and 11 are uninhabited houses. There are total 182 inhabited houses, of which 25 are

households headed by females.
5.12.2Economic activities and livelihood patterns

The main economic activities of the island are agriculture and is fisheries (mainly tuna, with
few reef fishermen). Other areas through which income is earned includes construction and
carpentry industry, employment in civil services and service provision sectors such as teaching
and health sector, business operations and operation of restaurants etc.. While majority of people
involved in all sectors are Maldivians, there are a few foreigners involved in some sectors. Table

6 gives details of personnel involved in the different sectors.

Table 6. Areas of employment and number of persons involved

Area of income generation | Maldivians employed | Foreigners employed
Construction/ carpentry 20 11
Agriculture 75 -
Fisheries 50 1
Fish processing 5 2
Health Sector 16 7
Teaching 37 7
Civil service 40 -
Businesses 13 -
Cafes/ Restaurants 4 1
Pharmacies 2 -

The island council reports a total of 46 sea vessels; 22 fishing vessels (mainly reef, grouper and

sea cucumber fishing vessels), 17 Dinghies, 2 supply/ferry boats and 5 speed launches. With
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respect to the different businesses on the island, there is 1 shop selling general goods, and 8

café/restaurant and pharmacies.

5.12.3Status of access to market, health facilities, banking,

communication, etc.

As stated above, the island community operates 1 main general goods shop where things
required for daily needs can be purchased. The community also has access to health facilities
through the Health Centre on the island, while the Island school provides education from Grade 1
to 10. There is also 1 pre-school on the island and 3 tuition classes. Additional facilities available
to the community include postal facilities, internet and Cable TV. Waste management services are

through disposal by households themselves and have been described in Section 5.1.
5.12.4Electricity

The island community has access to power 24 hours a day. The powerhouse on the island has
a total capacity of 710kW (2 gensets of 280kW capacity each, 1 set of 150kW) and the average
load is 260kW.

5.12.5Water Resources and Sewerage

Sewage disposal at present is through a septic tank system (as reported by the Council) from
where the effluent is disposed to sea. However, based on observations during the field survey, a
sewerage network is present on the island. Harvested rainwater and bottled water are used for

potable uses, while groundwater is used for non-potable uses.
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6 Environmental Impacts

Various methods are available to categorize impacts and identify the magnitude and
significance of the impact, such as checklists, matrices, expert opinion, modeling etc. Impacts on
the environment from various activities of the project construction work (constructional impacts)
and post construction (operational impacts) have been identified through interviews with the
project management team and field data collection surveys. Data collected during field surveys
have been used to predict outcomes of various operational and construction activities on the
various related environmental components. This data can also be used as a baseline for future
monitoring of the environment. The basis for environmental impact evaluation for this report is
based on Rapid Impact Assessment Matrix (RIAM) which allows judgements (both subjective and
quantitative assessments) to be made and provide good understanding of these decisions (Pastakia
and Jensen, 1998).

6.1 Impact analysis methodology

The environmental impacts as a result of this project was analysed using the Rapid Impact
Assessment Method (RIAM). The RIAM approach allows us to analyse and present the results of
an all-inclusive EIA, which analyses impacts on all environmental components (physical,
biological, social, cultural, economic etc.); the approach allows for data from these different
components to be analysed against common important criteria within a common matrix, thus

providing a rapid, clear assessment of the major impacts (Pastakia and Jensen, 1998).

Methodology description has been sourced from Pastakia and Jensen (1998). The approach is
based on standard definition of important assessment criteria and collation of partially quantitative
values for each of these criteria so as to achieve an accurate and independent score for each of the
environmental conditions being assessed. The assessment criteria fall into two groups A and B as
described in Table 7 below.

Table 7. Assessment criteria used in RIAM approach

Criteria Scale Description
4 Important to national/international interests
3 Important to regional/national interests
A - Criteria that A1l — importance 2 Important to areas immediately outside the
are of importance | of condition local condition
to the condition, 1 Important only to the local condition
and which can 0 No importance
individually +3 | Major positive benefit
change the score ) +2 | Significant improvement in status quo
. A2 — Magnitude :
obtained +1 | Improvement in status quo
of change / effect
0 No change / status quo
-1 | Negative change to status quo
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-2 | Significant negative disbenefit or change
-3 | Major disbenefit or change
o 1 No change / not applicable
B - Criteria that
B1 — Permanence 2 Temporary
are of value to the
tuation. but 3 Permanent
sttuation, bu 1 | No change / not applicable
individually o -
B2 — Reversibility 2 Reversible
should not be -
3 Irreversible
capable of -
. 1 No change / not applicable
changing the ) - -
. B3 — Cumulative 2 Non — cumulative / single
score obtained. ~ —
3 Cumulative / synergistic

The value for each of these criteria is obtained through a series of simple formulae as below:

> (Al)x (A2)= AT
> (Bl)+(B2)+ (B3) =BT

» Environmental score (for any given condition) = (AT) x (BT)

Multiplication of the values of group A ensures that the weight of each score is expressed, while
summation of values of group B ensures that the individual value scores cannot influence the

overall score, but that the collective importance of all values group (B) are fully considered.

Environmental components to be assessed are identified through the EIA process and in the

RIAM approach, these are divided into four categories as below:

e Physical/Chemical (PC): covers all physical and chemical aspects of the environment

e Biological/Ecological (BE): covers all biological aspects of the environment

e Sociological/Cultural (SC): covers all human aspects of the environment, including
cultural aspects.

e Economic/Operational (EO): qualitatively to identify the economic consequences of

environmental change, both temporary and permanent.

A matrix is then produced for the different components identified for the project set against the
different assessment criteria. Criteria scores are then given to each component and the

environmental score for each component calculated using the formulas given above.

The scores obtained are then interpreted based on range bands, as given in Table 8. Each range
band describes the level of an expected change (positive or negative) and they also represent the
final assessment from the RIAM analysis. Once the ES score is set into a range band, these can be
shown individually or grouped according to component type and presented in a graphical or

numerical form as preferred.
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Table 8. Range bands used for RIAM approach, with Environmental scores, criteria number and code

Scorizléss)'alues Range band | Criteria Number | Criteria Colour Band Description
72 to 108 E 5
36t0 71 D 4
19 to 35 C 3
9to 18 B 2 Positive change/impact
1to9 A 1 Minimal positive change/impact
0 N 0 No change/status quo / not applicable
-1t0-9 -A -1 Slight negative change/impact
-10to 18 -B 2 Negative change/impact
-19to -35 -C -3 Moderate negative change/impact
-36to -71 -D -4
=72 to -108 -E -5

Possible impacts arising from the construction and operation works are categorized into
physical, biological, socio cultural and economic including operational aspects of the project.
Environmental impacts of the project are evaluated against these environmental components. The
impacts identified are also described according to their location, extent (magnitude) and
characteristics. Positive and negative impacts are categorized by intensity of impacts for
identifying best possible remedial (mitigation measures) action to be taken. Below are the impact

scale and categories.
6.2 Impact Analysis

The significance of environmental impacts associated with the project (positive and negative)
is ranked and colour coded to show the intensity of the impact for each environmental component
as listed in Table 8. Impacts are assessed according to probability, significance, magnitude and
duration. Table 9 gives the assessment for the impacts, and these are further discussed in the

following sections.

Figure 23 provides a graphic summary of the overall impacts for all the environmental
components considered. Negative impacts of the project and their negativity scale was in the low
range (-A to -B) while positive impacts were in the low to high range (A to D).The most significant
negative impact was that due to the need for vegetation clearance from the site and sorting and
handling of hazardous waste, while the benefits on the environment and community due to proper

waste management was the most significant positive impacts.
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Table 9. Outcome of the environmental impacts with reference to environmental components considered. (PC = Physical/Chemical, BE = Biological/Ecological, SC =
Social/Cultural and EO = Economic/Operational. Colour codes refers to intensities of impact each component subjected to assess)

Code Do RIAM Criteria Scores Environmental  Range Value Criteria
Al A2 B1 B2 B3 Value Score (ES) Band (RB) number
PC1 Changes to the ambient air quality (smell) due to waste sorting and processing 2 1 3 2 2 14 +B 2
PC2  Changes to the ambient noise due to waste sorting and processing 1 -1 3 2 2 -7 -A -1
PC 3 i;ri }(;(l)lli?tion at the project site due to emmisions associated with construction machinery and vehicles 1 ) ) ) 12 B 2
BE | Impact on island environment/soil due to waste handling and processing 1 -1 1 1 1 -3 -A -1
BE2  Impact to the groundwater due to use for construction 1 -1 1 1 1 -3 -A -1
BE3  Impact to the groundwater due to proper waste handling and processing 1 1 2 2 2 6 +A 1
BE4  Impact to the groundwater due to use for IWNRMC operations 1 -1 3 2 3 -8 -A -1
BES Impact to the flora (vegetation) due to the land clearing required for the project 1 -2 3 3 2 -16 -B -2
BE 6 Impact to the flora and fauna (animals) due to material transfer 1 -1 1 1 1 -3 -A -1
SC1  Health and safety risks to the workers due to construction works 2 -1 2 2 2 -12 -B -2
SC2  Health and safety risks to the workers due to operation of waste facility 1 -1 2 2 2 -6 -A -1
SC3 Impacts of hazardous waste sorting and storage and disposal to the workers 2 -1 2 2 3 -14 -B -2
SC4  Benefits associated with improved waste processing and disposal to the community 2 3 3 1 3 42 +D 4
EOl Changes to the environment due to improved waste processing 2 2 3 3 3 36 +D 4
EO2 Benefits ito the community due to improved waste management practice and operation of the facility 2 2 3 3 3 36 +D 4
EO3 Changes to the ambient air quality (smell) due to waste sorting and processing 1 2 3 2 3 16 +B 2
EO4 Changes to the ambient noise due to waste sorting and processing 1 -1 3 2 3 -8 -A -1
EO5 Health and safety risks to the workers due to operation of waste facility 1 -1 3 3 3 -9 -A -1
EO6  Impact on island environment/soil due to waste handling and processing 1 2 3 2 3 16 +B 2
EO7 Impact to the groundwater due to use for IWRMC operations 1 -1 3 2 3 -8 -A -1
EO8 Impact to the groundwater due to waste handling and processing 1 1 3 2 3 8 +A 1
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Figure 23. Graphic summary of RIAM analysis for the upgrading of IWRMC at M. Kolhufushi. Y-axis shows
the number of components

6.2.1 Construction phase

Impacts on noise pollution and disturbances (PC and SC)

The project site is at a distance of approximately 150m from the nearest residential. While noise
impacts during construction work is an unavoidable impact, the work entailed does not require use
of much heavy machinery. This coupled with the distance between project site and residential area

is hence envisaged to result in negligible impact due to noise during construction phase.
Impacts on groundwater table and quality due to construction work (PC)

Groundwater quality of the island is good overall, although it is poor (saline) at project site,
possibly due to low elevation and consequent saltwater intrusion. Furthermore, construction phase
will utilise groundwater resource for civil works. This would have a localised negative impact on
the groundwater resource of the island, thus further deteriorating the condition of the resource at

the site. However, this impact is envisaged to be for the short term.
Impacts on ground vibrations to nearby houses and buildings (PC)

The nearest residential area is approximately 300m from project site. Furthermore, the scope of
work and construction required is not envisaged to have any disturbances in terms of ground

vibrations as no heavy machinery or vehicles will be used.
Impacts on air quality (PC)

The construction work requires civil works, with main machinery used being a cement mixing

machine. The construction work is envisaged to have a negative impact on the air quality at the
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site, due to generation of dust. This will be a short-term impact, which would clear up after

construction work is completed.

Impacts due to material spillage during transfer of construction materials to
the project island (PC and BE)

Construction material will be carried to site on barges and bigger vessels. There is always the
chance of pollution of the marine environment during mobilization and material unloading.
However, given that the materials will be packaged with no loose items, this impact is envisaged
to be minor to negligible. However, any oil spills during such trips has the potential to have a
significant negative impact both on the physical (seawater quality, reef health) and biological

aspects (marine fauna and flora) of the marine environment.
Impact due to vegetation removal (PC and BE)

The proposed work requires removal of a number of old/mature coconut palms from the site,
which would have a moderate impact due to need for this clearance. Furthermore, during
consultations, the Council stated that they do not have any land area where the palms can be
transplanted, or new plants can be planted as per 2:1 ratio. Hence, this removal of vegetation will

have a significant impact which cannot be mitigated.

Impacts to vegetation and fauna due to improper handling and driving during

material transportation (PC and BE)

Material transportation during construction phase will be from the harbour to the project site,
through the access road which as per the Island Council, would be cleared prior to project
commencement. Hence, while impacts due to transport of material is envisaged to be negligible,
that due to handling of materials and potential accidents, if it happens, is envisaged to be minor to
moderate, depending on the material being handled. Pollution due to accidental spill of
construction materials to be used (due to improper handling), especially oil will have a significant

negative impact on the environment at the site (on groundwater resource and fauna).
Impacts due to arrival of workforce (SC)

The proposed work will be carried out by an assigned contractor who have their own workforce.
Majority of development projects are carried out in the same manner and arrival of workforce on
the island to carry out construction work would not be a new aspect for the island community. The
Contractor has the responsibility to ensure that the workforce is comprised of all legal personnel
and that their actions while on the island are within accepted social norms. The Contractor also

has the responsibility to ensure that the workforce also have the required needs met, such as proper
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accommodation and daily meals as well as other logistics. This component of the project is not

envisaged to have a significant impact on the social environment of the island.
Health and safety of workforce (SC)

The Contractor has the responsibility to ensure the health and safety of the workforce which
will be taken to the island. As such the Contractor must ensure that their accommodation and meals
while on the island are taken care of regularly. Accommodation in cramped quarters, especially
during the COVID 19 pandemic has the potential to have a significant negative impact on the
health and safety of the workforce and even the community. First aid kits available on site will

ensure that any minor injuries are easily taken care of without delay.
Impacts due to road closure (SC)

Proposed work will be carried out a site located 150m from residential area and on the
uninhabited side of the island. Hence any road closure (if required) is not envisaged to have an

impact on the day-to-day life of the island community.
Impact due to loss of land (SC)

The site proposed for the work has been allocated for the construction of the waste management
centre and approved by MLSA for this purpose. Hence no negative impact is envisaged in this
aspect. However, vegetation clearance means removal of a large number of palms belonging to
individuals of the community and this thus has a negative social impact. Compensation should be

given prior to project commencement to mitigate this impact.
6.2.2 Operational phase

Impacts on noise pollution and disturbances (PC and EO)

The operations of the IWRMC and the technology to be used for composting is not envisaged
to have a significant impact in terms of noise pollution. Furthermore, operation of the facility
would alleviate existing other disturbances such as that due to open burning currently practiced on
the island.

Impacts due to litter, odour and vectors (PC, SC and EO)

The collected waste which is transferred to the IWRMC should be unloaded and stored in the
appropriate areas. Improper handling of waste at this stage has the potential to increase the severity

of impact due to litter, odour and vectors.
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Furthermore, at present waste is disposed at open dumping areas which are not managed. Even
at present the area on the northern side is very full, resulting in waste spill over into the sea, thus
polluting the area. Hence setup of the IWRMC will allow proper disposal of waste and removing

this cause of pollution.

Impacts on groundwater table and quality due to operations (leachate/
stormwater runoff) (PC and EO)

The IWRMC has been designed with provisions in place for drainage of wastewater and any
leachate which maybe generated. One of the advantages of the proposed composting technology
is that it overcome leachate generation. Hence, even if leachate is generated this would be in minor
quantities, mostly due to cleaning of the floors, where the product would be mixed with any
leachate generated during composting. The centre also has rainwater pits installed throughout the
open area of the IWRMC to deal with potential storm water produced during rainy seasons. Hence

no impacts are envisaged on the groundwater quality due to operations at the centre.

However, operational phase of the project proposes to use groundwater for non-potable uses at
the centre. The existing quality of groundwater resource at the site is already poor and hence

continued usage would have a long-term negative impact on this resource.
Impacts due to material spillage during transfer (PC, BE and EO)

Waste materials will be collected from households and transferred to the centre by staff hired
to the centre. They will undergo all necessary training to ensure that the operations are carried out
as per all operation guidelines. However, accidental spills during material transfer to site is a

potential impact, with significance of impact dependent on the type of material spilled.
Health and safety of the IWRMC operators (SC and EO)

The workforce hired for IWNRMC operations will be given all necessary trainings and provided
with all required safety equipment and attire. First aid kits will also be available on site to handle
any minor injuries. Impact on health and safety during general operations is envisaged to be minor
to moderate (if proper care is not taken), especially since the technology to be used at the site is

quite environmentally friendly.

The new waste collection would be more efficient and attract more waste which will include
hazardous waste (e.g., waste oil, solvents, batteries, hospital and industrial waste etc) sorting and
storage before disposal or transfer. Handling of hazardous waste would be harmful and of high
risk to the IWRMC workers and extra precaution needs to be taken by the workers to avoid

contamination or any health issue.
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Economic impacts due to the IWRMC (SC and EO)

Development of the IWRMC opens employment opportunities for the island community, to be
involved in different stages of implementation of the work Island Waste Management Plan. Hence
this is a major social benefit due to the centre, which would be for the long term. Additionally, the
compost generated through the project is a potential source of income through sale of the product.
At present, waste disposal on the island is by the community themselves, hence at no cost. Once
the facility becomes operational, waste collection and disposal will be carried out through the staff
of IWRMC at a cost.

Island community health (SC and EO)

The setup of the IWRMC would enable proper and safe disposal of the waste generated by the
island community. This has a multitude of benefits key of which are improved health of the
community and improved aesthetics. The operation of the facility would bring a cessation to the
practice of open dumping and burning. Hence the project is envisaged to have a major

socioeconomic benefit.
Impacts associated with proposed technology

The proposed composting technology is quite simple and requires very little manpower. The
composting of the materials happens inside the machine, thus addressing the issue of odours
generated during composting periods. The raw compost is kept in crates on curing racks, which
are also setup within the area constructed for the composting work. The dry compost at the end of
the curing period can be sold to the agricultural market or even to nearby resorts for their

gardening/landscaping purposes, thus being a beneficial impact.

The in-vessel composting method also overcomes the issue of leachate generation, hence
minimising the need for construction of additional leachate collection tanks. The design of the
structure incorporates drains which will provide the necessary means for removal of any leachate

generated.

The IWRMC will be connected to the existing power grid of the island which can cater to the
additional load. Hence there is no need for setup of a separate power generator at the site. While
one impact due to the sourcing of power is the generation of greenhouse gases through burning of
fuel, this is an existing impact due to operation of the powerhouse. The additional load due to

connection of IWRMC to the power grid is not envisaged to be of significance.

Overall, the proposed technology is not envisaged to have significant negative impacts on the
environment. Moreover, it is envisaged to have major positive impacts due to proper waste

disposal.
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7 Alternatives

Alternatives for a project are considered for various components of the project, in terms of
location, methodology to be implemented etc. Alternatives considered will identify the best

practical environmental option for the different components.

Location for the proposed work has already been approved by respective government
authorities. Furthermore, the only negative impact on environment with regards to the choice of
location, is due to selection of location from a vegetated area. However, there are no cleared areas
which can be used at present. Hence an alternative in terms of location will not be considered in

this plan.
7.1 Considered alternatives

Waste treatment method / technology

The feasibility report for the project considers different types of waste treatment methods and
their advantages and disadvantages (CITRES and MEECO, 2019). The recommended method for
organic waste treatment, based on rationales given in the feasibility report (waste quantity
currently produced on the island and its projections for 2050) is in-vessel composting. Alternatives

considered in this report are:

» Proposed method: In-vessel composting
» Alternative 1: Windrow-based open composting

» Alternative 2: Anaerobic digestion
The environmental, social and economic aspects of In-vessel composting (proposed option) are;

Small land area required for setup (environmental)

Overcomes the problem of leachate containment (environmental)
Burning of waste is not required (environmental)

Moderate energy is required for operation (environmental)

Low labour requirement (social)

V V V V V VY

Compost can be prepared in a short time frame (15 to 30 minute cycles in OWC machine
and 10 to 12 days for curing) (social/environmental)

Minimal odour associated with processing of waste (social/environmental)

Highly dependent on mechanical equipment (economic)

High capital cost (economic)

Moderate operations and maintenance cost (economic)

vV V V V V

Economic turnover is very high due to fast process (economic)
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Appendix 8 gives a matrix of the environmental, economic and social aspects of these three
different methods of waste treatment (Table 1 in Appendix 8). The Appendix also gives mitigation

measures for each of the alternatives (Table 2 in Appendix 8).

Although the capital cost of using the in-vessel composting method is slightly higher than that
for windrow-based composting, all other aspects are positive for the in-vessel composting method
(see Appendix 8 Land area requirement being small is a big benefit for small islands of Maldives
such as Kolhufushi. In addition to this, controlled leachate and odour generation as well as the
absence of burning greatly reduces the negative impacts due to the method, both on the natural

environment and community. Low labour requirement is another advantage.

Anaerobic digestion means a higher capital cost, greater land requirement and higher operation
and maintenance costs, while use of windrows-based composting also means greater land area and
higher labour requirement. The piles have to be turned manually every 5 days and usually takes
longer to process (2 to 4 months for final product). Additionally, given that this is undertaken in

an open area, this will inevitably attract vectors such as flies and rats and other pests.

Given these benefits of the in-vessel composting method, with the higher capital cost than that
for windrows-based composting, and lesser capital costs than Anaerobic digestion option
considered, the proposed method of in-vessel composting as proposed in the feasibility study
(CITRES and MEECO, 2019) is considered as the most feasible option for organic waste
management in this project for construction of IWRMC at Kolhufushi.

Power supply and energy source

A second component for which an alternative can be considered is the energy source to be used

for power generation and operation of the IWRMC.

» Proposed method: power to be sourced from existing grid at the island
» Alternative 1: installation of solar panels

» Alternative 2: installing a generator in the IWRMC specific for each operation.

The proposed method of sourcing power for the IWRMC is through connection to the existing
power grid of the island. Total power requirement for the project is 42kW and the existing capacity
of the island power facility is 710kW, with average load of 260kW. While use of fuel as energy
source at the power facility is a negative impact on the environment, the additional load is not
expected to increase the significance of this impact by a great extent. The capital cost is low
though, and an operations and maintenance cost will be incurred due to monthly bills. The absence
of fuel handling however greatly lowers the risk of environmental pollution due to accidental spills

and fire hazards at the centre.
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An alternative and more environmentally friendly method is to install solar panels on the roofed
areas of the IWRMC so as to generate the required electricity for operation of the centre. However,
this would increase the financial cost of the proposed project, as this would incur a high capital
cost, although in the long term has the potential to be financially more feasible, due to minimal
operations and maintenance cost. Furthermore, the roof areas of the centre can be used, as there is
no open burning or incineration at the centre. Other benefits include the avoidance of pollution of
groundwater and other environmental components due to accidental spills, nullification of
emissions of greenhouse gases due to fuel burning for IWNRMC operations and reduced risk on

workforce due to use of flammable liquids.

A second alternative option is to install a generator at the IWRMC, specifically for use of the
centre and its operations. This option would greatly increase the negative impact due to the project,
through contribution of burning of fuel for the operations. Furthermore, additional land area would
be required for the installation of the generator and set up of a small power facility within the
IWRMC. This space could however be put to better use. Set up of a power facility would also

increase the scope and cost of the project.

While the installation of a solar panel to source power is seen to be most environmentally
feasible option of the three options considered, this is an unaccounted high capital cost at present,
which is not financially feasible. Hence the proposed option for sourcing electricity to the waste
management facility is considered to be feasible as it simply requires establishing a connection to
an existing power facility. The Consultant, however, strongly urges the installation of renewable

energy sources at IWRMC, through a separate project.

Mitigation measures for the alternative energy sources are also given in Appendix 8 (Table 3).
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8 Mitigation Plan

Environmental impacts that are associated with the project, both during construction and
operational phase and which have been identified as significant impacts are discussed in this
chapter. These are discussed in the context of various components of the project; evaluation of
baseline environmental conditions at the project impact area and vicinity; concerns raised by the
stakeholders through consultations and review of the literature of similar projects and experience
of the EIA Consultant.

There are a number of actions that can be taken to minimize or avoid impacts altogether.
Mitigation measures are selected to reduce or minimise the severity of any predicted adverse
environmental effect and improve the overall environmental performance and acceptability (lower

environmental damage) of the project from the perspective of construction and operation.

Mitigation measures are discussed for the construction and operational phase of the project with
respect to various components and their likely impacts on physical, biological (within the project
area), and social and economic environment (health, culture and economy). Impacts due to the
project based on the assessment principles followed are foreseen as low negative to highly positive.
In order to further minimise potential negative impacts, mitigation measures have been discussed
below (Table 10). Translation of the proposed ESMP in Dhivehi is given in Appendix 9 of this
report.
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Table 10. Mitigation measures proposed for the project (ESMP matrix)

Project activity | Potential Proposed mitigation measures Institutional Estimated quantities Cost Comments

Environmental responsibility required and material | estimates

impacts (implementation and specifications

supervision) recommended
Detailed design | Improper functioning | ¢ Ensure detailed design takes | Proponent NA NA
and Planning of the waste into account details of the
Phase management facility proposed layouts and all

and associated designs are as per

environmental specifications required, taking

impacts due to into account the

improper design environmental components
that may be affected.

Noise pollution e Ensure that the site selection | Island council NA NA Already
sets a minimum distance of MLSA approved site
60m from residential and Proponent
public areas

Coastal erosion due | @  Vegetation buffer of 20m Island council NA NA

to the proximity of maintained between IWRMC | MLSA

the facility to the boundary extent and high Proponent

shoreline tideline.

Pre-construction | Impact on marine e Material should be sourced Contractor N/A N/A
Phase and terrestrial from the closest point or (implementation)

environment during
handling and
transport of
construction
materials

should be brought in bulk and
transported to the island.

e Detailed BOQ shall be made
and should be followed to
reduce the waste and to
reduce the number of trips

Proponent (supervision)
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Project activity

Potential
Environmental
impacts

Proposed mitigation measures

Institutional
responsibility
(implementation and
supervision)

Estimated quantities
required and material
specifications
recommended

Cost
estimates

Comments

made to the island to provide
the resources

e Ensure all materials being
transferred are packed
properly with no loose
materials

e Monitor oil spills and
maintain machinery

Impact on
environment due to
improper storage

e Storage areas for construction
materials should have an
impermeable surface and
should be covered

e Materials should be stored in
appropriate containers

e Area should be regularly
monitored for any leaks

e Storage facility should be
setup within project site to
minmise vehicle movements

Contractor
(implementation)
Proponent (supervision)

N/A

N/A

Impact on flora,
fauna and
groundwater due to
handling of
construction related
materials and
equipment

e Ensure workforce are trained
and supervised to handle
materials during transfer, and
unloading so as to minimize
accidental spills, littering etc.

e Ensure materials are properly
packed and any oil/fuel is

Contractor
(implementation)
Proponent (supervision)

N/A

N/A

Pre-
construction —
site preparation
phase
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Project activity | Potential Proposed mitigation measures Institutional Estimated quantities Cost Comments
Environmental responsibility required and material | estimates
impacts (implementation and specifications
supervision) recommended

properly stored in containers

used for that purpose
Sociocultural impact | e  Recruit local companies and | Contractor Grievance Redress Council /
due to arrival of Maldivians for the work (implementation) Mechanism given MCEP PMU
workforce (priority given to locals) Proponent (supervision) Section 9.4 to be staff to be

e  Workforce should be
sensitized to the social norms
and acceptable behaviour of
the Maldivian culture.

e  Workforce should be fully
aware of the Do’s and Don’ts
of the Maldivian culture.

e Develop Contractor’s Code of
Conduct (sample Code of
Conduct provided by World
Bank given in Appendix 10)

e Establish Grievance Redress
mechanism given in the
report. Information displaying
contact details of the focal
points (Tier 1 and Tier 2)
should be displayed on the
project board, council notice
board and via posters
displayed in public areas. QR
code for downloading the
forms and information on

enforced.

assigned as
focal points
hence no
additional cost
for
implementation
of GRM
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Project activity | Potential Proposed mitigation measures Institutional Estimated quantities Cost Comments
Environmental responsibility required and material | estimates
impacts (implementation and specifications
supervision) recommended
GRM should be given in each
of the media used
Construction Vegetation clearance | e Transplant palms which need | Proponent/ Contractor N/A MRF Compensation
Phase impacts to be removed and replant 2 Island Council 68,300 cost should be
palms for every palm which based on included in the
needs to be cut down on the normally project cost
island or through used rates
collaboration with another for Transplantation
island (Kudahuvadhoo) compensati | work and cost
e Compensation to be given to on (MRF should be
owners of plants/palms within 700 for included in
plot area mature/goo | construction
e Vegetation clearance will not d condition | contract
commence before payment of palms and
compensation to all MRF 500
beneficiaries. for
small/mediu
m palms)
Noise pollution e Operate machinery during Contractor N/A N/A
daytime hours (6am to 6pm) (implementation)
Proponent (supervision)
Air pollution / Dust e Regularly maintain machinery | Contractor As per operational N/A Should be
so as to reduce emissions. (implementation) manual of machinery included in the
e Provide workers with masks Proponent (supervision) construction
and other required gear contract
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Project activity | Potential Proposed mitigation measures Institutional Estimated quantities Cost Comments
Environmental responsibility required and material | estimates
impacts (implementation and specifications
supervision) recommended
e Regular watering of site to
minimize dust (after work
every day)
Impact on e Extract only quantity of water | Contractor N/A N/A
groundwater table required for the civil works. (implementation)
and groundwater Proponent (supervision)
quality
Impact on health and | Occupational Health and Safety Contractor / Island Contractor to provide N/A Should be
safety of workforce | measures Council Health and Safety Plan included in the
e Ensure workers are well (implementation) construction
briefed on the health and Proponent (supervision) contract

safety measures to be
followed during the project
Ensure work force are given
all the appropriate safety
equipment and gear required
for the work (safety hats,
boots, glasses, masks and
gloves)

Display PPE requirement
board at site which should the
PPE required by the workers
when carrying out different
tasks of the construction work
Minimal use of manual lifting
must be practiced.
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Project activity

Potential
Environmental
impacts

Proposed mitigation measures

Institutional
responsibility
(implementation and
supervision)

Estimated quantities
required and material
specifications
recommended

Cost
estimates

Comments

Ensure set up of easy access
toilets, wash basins at the site.
either through rental from
nearby area or installation of a
portable toilet.

Provision of regular meal
breaks and an onsite resting
area for the workers, where
they can rest during the
breaks

Ensure provision of first aid
kit on site ensure readily
available transfer in instances
of emergency use

Ensure workforce are
accommodated in appropriate
quarters where they are not
cramped.

All staff handling hazardous
waste should be given the
proper protective gear
(protective eye gear,
protective gloves)

Open burning of waste should
not be carried out at existing
waste disposal location during
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Project activity

Potential
Environmental
impacts

Proposed mitigation measures

Institutional
responsibility
(implementation and
supervision)

Estimated quantities
required and material
specifications
recommended

Cost
estimates

Comments

this period (due to very close
proximity to IWRMC site)
Waste to be removed from
existing waste disposal site on
a regular schedule

COVID 19 related preventative
measures

Ensure that there is set
number of workers in each
room so as to allow social
distancing

Ensure that workforce follows
all HPA guidelines at all
times, with respect to COVID
19 pandemic.

Measures should be in place
to undertake daily
temperature checks of
workforce and enable social
distancing at the
accommodation facilities and
work site

Impact on public
health and safety

Clearly demarcate project
area through metal sheet
fencing

Ensure public does not have
access to the project site and

Contractor
(implementation)
Island Council

N/A

N/A

Should be
included in the
project cost
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Project activity

Potential
Environmental
impacts

Proposed mitigation measures

Institutional
responsibility
(implementation and
supervision)

Estimated quantities
required and material
specifications
recommended

Cost
estimates

Comments

appropriate signs are put up at
the required arcas#

e Establish Grievance Redress
mechanism given in the
report. Information displaying
contact details of the focal
points (Tier 1 and Tier 2)
should be displayed on the
project board, council notice
board and via posters
displayed in public areas. QR
code for downloading the
forms and information on
GRM should be given in each
of the media used.

Fire safety

e Ensure connections to power
facility are established by
trained and competent
personnel

e Ensure construction
workforce are trained in
firefighting so as to address
any fire hazards promptly

e A portable fire extinguisher
should be used at the site.

e Installation of a fire hydrant /
water point at site

Contractor
(implementation)
Island Council

Firefighting equipment
should be included as
part of equipment
inventory of IWNRMC

Should be
included in
the project
cost
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Project activity | Potential Proposed mitigation measures Institutional Estimated quantities Cost Comments
Environmental responsibility required and material | estimates
impacts (implementation and specifications
supervision) recommended
Waste Management | ¢  Construction waste produced | Contractor / Island N/A N/A Should be

During Construction
Phase

should be reused for the
construction of the IWRMC
as much as possible. The
remaining reusable materials
such as (metal bars and
roofing sheets) should be
given to the island community
or the island council free of
cost.

e Green waste to be sundried
and left at the forest area for
natural decomposition.

e Any remaining construction
waste shall be temporarily
stored and taken out of the
island to a RWMF at the time
of demobilizing.

e Hazardous waste generated
should be collected and stored
in sealed containers

e Area where hazardous waste
is stored should have an
impermeable surface (such as
concrete layer, metal sheet)
and should be clearly marked
with warning signs

Council
(implementation)
Proponent (supervision)

included in the
project cost
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Project activity | Potential Proposed mitigation measures Institutional Estimated quantities Cost Comments
Environmental responsibility required and material | estimates
impacts (implementation and specifications
supervision) recommended
Operation and Impacts due to waste | e Identify correct way in which | Waste Facility Operator Operational plan should | N/A Should be
maintenance spillage during waste should be left for Island Council be prepared and included in the
phase transfer of waste collection (properly closed IWRMC should be project cost
from households to bags with no leakage) registered and licensed
the centre e Ensure transport vessel by EPA as per Waste
carrying the waste carries Management
only a set load Regulation.

e Vessels should be enclosed on
all sides to prevent spills

e Setup of appropriate bins at
identified locations

e Provision of proper and
complete training to IWRMC
operators (in all aspects of
operations)

e Provision of all required PPE
to the staff of IWRMC

e Protective clothing, gloves,
respiratory face masks and
slip-resistant shoes are
recommended for waste
transport workers and hard-
soled safety shoes for all
workers to avoid puncture
wounds to the feet.

e Noise protection gear such as
earmuffs should be provided
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Project activity | Potential Proposed mitigation measures Institutional Estimated quantities Cost Comments
Environmental responsibility required and material | estimates
impacts (implementation and specifications
supervision) recommended
to all workers operating or
working within vicinity of
loud equipment
Provision of hard hats for
workers operating or working
within vicinity of heavy
mobile equipment, and at the
discharge location for
collection trucks, include
provision of hard hats
Impacts due to construct an | Waste Facility Operator N/A N/A Should be

installation and
operation of OWC
machine

Design and
appropriately sized area for
machine installation, with
curing racks. The area should
have an impermeable layer
with drains installed to drain
any leachate generated

Ensure Bioculum is added at
the correct rate to enhance the
natural aerobic process

Ensure moisture level while in
the machine is kept at required
levels for that specific machine

Ensure moisture level of
compost while curing on racks
is maintained through

Island Council

included in
project cost
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Project activity

Potential
Environmental
impacts

Proposed mitigation measures

Institutional
responsibility
(implementation and
supervision)

Estimated quantities
required and material
specifications
recommended

Cost
estimates

Comments

installation  of  automatic

fogging devices

Impacts due to
machine malfunction

e Provision of proper and
complete training to IWRMC
operators (in all aspects of
operations and machine
maintenance)

e Undertake routine
maintenance of machinery as
per the manual

e 1 year stock of bioculum and
other spare parts that might be
required for the routine
functioning of the OWC
machine should always be
maintained.

Waste Facility Operator
Island Council

N/A

N/A

Should be
included in
project cost

Impacts of hazardous
waste sorting and
storage and disposal
to the workers

e Specific times should be
allocated to receive hazardous
waste in the facility.

e Dedicated area should be
marked for collection and
storing of hazardous waste.

e The floor should be concrete
to minimize seepage into
ground should there be a spill
or an accident.

Waste Facility Operator
Island Council

N/A

N/A

Should be
included in
project cost
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Project activity | Potential Proposed mitigation measures Institutional Estimated quantities Cost Comments
Environmental responsibility required and material | estimates
impacts (implementation and specifications
supervision) recommended
e Chemicals and other

hazardous material should be

placed in closed containers

with proper signage.

e Fire extinguishers should be

available in close proximity.
Impact on e Use alternate source of water | Waste Facility Operator Associated with Associated | Estimated cost
groundwater for operations to reduce Island Council operation with MVR 25,000.00
resource due impact on water quality operation
groundwater usage, e Ensure drains are cleaned
leachate and regularly to prevent clogs
wastewater e  Organic waste brought to the
processing IWRMC must be prepared for

composting / composted on a

regular schedule
Litter, odour and e Sort waste brought to Waste Facility Operator N/A Should be

vectors

IWRMC and compost organic
waste regularly.

e Store inorganic waste and
other bulk waste in their
allocated storage areas

e Undertake volume reduction
via glass crushing, metal can
baling, plastic shredding,
wood chipping etc.

Island Council

included in
project cost
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Project activity

Potential
Environmental
impacts

Proposed mitigation measures

Institutional
responsibility
(implementation and
supervision)

Estimated quantities
required and material
specifications
recommended

Cost
estimates

Comments

e Arrange regular disposal of
inorganic waste through
transportation to the RWMF

Socio-cultural
conflicts

e Hiring of locals (especially
from within the island
community) to operate and
manage the IWRMC and
implement the Island Waste
Management Plan

e Establish the Grievance
Redress Mechanism given in
this report. Information
displaying contact details of
the focal points (Tier 1 and
Tier 2) should be displayed on
the project board, council
notice board and via posters
displayed in public areas. QR
code for downloading the
forms and information on
GRM should be given in each
of the media used.

Waste Facility Operator
Island Council

Costs associated with
the contract

Not known

Should be
included in
project cost

Workplace safety

e Set up of all required sign
boards as per the Waste
Management regulation

e Ensure all firefighting
equipment required for the

Waste Facility Operator
Island Council

Fire safety equipment to
be supplied and installed
as part of the contract:

e 50KG DCP Trolley

2)

N?A

Should be
include in
project cost
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Project activity | Potential Proposed mitigation measures Institutional Estimated quantities Cost Comments
Environmental responsibility required and material | estimates
impacts (implementation and specifications
supervision) recommended
facility are in place and in e 50LTR Foam
good condition Trolley (1)
e Provide protective gears to the e Wet Chemical 6Ltr
workers (gloves, waterproof with Cabinet for
footwear, protective eye wear, hazardous waste
masks) area (1)
e Ensure provision of a first aid e  Water 9Ltr with
kit on site so as to attend to Cabinet for Office
any medical emergencies Area — Outside (1)
immediately. Cover open e (CO0O22KG with
wounds to prevent contact Cabinet for Office
with the incoming loads Area — Outside (1)
Impact on resources | o Prepare a plan to switch on Waste Facility Operator N/A N/A Should be

the compactors and shredders
depending on the incoming
waste stream to conserve
electricity.

e Ensure that all equipment is
serviced and kept clean daily,
to reduce the amount of water
required for cleaning.

e  Work shall be planned to be
carried out during day times.

e Use solar lights in the
premises.

Island Council

included in
project cost
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9 Environmental Management and Monitoring Plan

Monitoring is the systematic collection of information over a long period of time. It involves
the measuring and recording of environmental variables associated with the development impacts.

Monitoring is needed to:-

e (Compare predicted and actual impacts;

e Test the efficiency of mitigation measures;

e Obtain information about responses of receptors to impacts;

e Enforce conditions and standards associated with approvals;

e Prevent environmental problems resulting from inaccurate predictions;
e Minimize errors in future assessments and impact predictions;

e Make future assessments more efficient;

e Provide ongoing management information; and

e Improve EIA and monitoring process.

Impact and mitigation monitoring are carried out to compare predicted and actual impacts
occurring from project activities to determine the efficiency of mitigation measures. This type of
monitoring is targeted at assessing human impacts on the natural environment. Impact monitoring
is supported by an expectation that at some level anthropogenic impacts become unacceptable and

action will be taken to either prevent further impacts or re-mediate affected systems.

Table 11 shows the monitoring work to be carried out for the construction and operational phase
of the project. Commitment to carrying out and financing the mitigation and monitoring work is

given in the proponent’s declaration at the beginning of the report.

Table 11. Monitoring programme for the project

Proposed Parameters Frequency Cost
mitigation to be Location | Measurements of Responsibility
. oo (MRF)
measure monitored monitoring
Pre-construction phase
Momj[or oil Spill events Sea/land Logs of spill After every Contractor N/A
spills events event
Construction phase
Water samples
Temperature, S
.. . tested in-situ Once every
Conductivity, | Project .
. using probe or 2 months
Groundwater | pH, Total site and .
. . sent to during Contractor 6,000.00
quality Dissolved control .
. . competent construction
Solids and site laboratory if hase
Nitrate Y p
necessary
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Daily

temperature
checks
Workforce Project Logs of any . Part of the
health and . illness amongst Daily Contractor
safety General site workforce contract
health and
wellbeing of
workforce
Monitor
Grievance grievances Lr(;gv(;{lces Included
by the Whole & Continuous | Island Council in
redress . . filed and how .
. community island process / MCEP operational
mechanism these were
or other cost
handled
personnel
Operational phase
Spill IWRMC | Logs of spills Spill logs
assessments | site and | and type after every
during transport incident
collection, route
Monitor transfer, with
spills during | IWMRC and IWRMC Part of
the waste transfer to operator / operational
collection RWMF P . p
. Island Council cost
and disposal
process Littering Around | Logs of Littering
around the the littering monitoring
island island incidents (date, | every 3
location and months
type of waste)
Daily logs of
waste
generated
Composting Daily / for
. Waste logs with every
Monitor enerated details of incidence of TWRMC Part of
IWRMC & ) IWRMC | . . operator / operational
. and disposed input/output disposal of .
operations o .. ) . Island Council cost
quantities quantities 1norgani