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Coastal pollution loading and water quality criteria

1. The Bay of Bengal coast of Maldives
1.1.

Bio-geographical features

The Republic of Maldives is an archipelago of 26 natural atolls consisting of about 1,190 small,
low-lying, coral islands distributed along an 860 km long chain from north to south in the Indian
Ocean (Figure 1). It is the westernmost country in the Bay of Bengal region and is situated about
700 km southwest of Sri Lanka and 500 km south of India's Lakshadweep islands (Figure 2). The
Maldives has the largest reef system in the Indian Ocean and has a total reef area of over
21,000 km2. The land area accounts for only about 1% of the total area of the country and thus
creates a huge dependency on the marine environment. The land and sea area of the Maldives is
about 115,400 km2 with an exclusive economic zone of 859,000 km2. Naseer and Hatcher (2004)
classified the archipelago into 16 atolls, 5 oceanic faros and 4 oceanic platform reefs comprising of
21,372.72 +/- 1,068.64 km2, which is 20% of the Maldivian territorial sea.

Figure 1 Maldives is an archipelago of small low-lying islands
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Figure 2 Maldives is the westernmost country in the Bay of Bengal Large Marine Ecosystem

In the Maldives, the climate is dominated by the Indian monsoon climate, one of the major climate
systems of the world, affecting large areas of Africa and Asia (Aslam and Le Berre, 2007). As such,
the country experiences two distinct monsoons: the northeast monsoon (December to April) during
which the prevailing winds are from a north-easterly direction and southwest monsoon (May to
October) when the winds are predominantly from the south to westerly direction. The transition
periods in between the two monsoons are characterised by variable winds. Wind data records show
that the wind is strongest in the northeast or iruvai monsoon.
Wave data reported in DHI (1999) shows that the highest waves reaching the southern atolls of
Maldives archipelago are from the western direction, and therefore the eastern side of the atoll is
not submitted to the harshest wave conditions. It rather experiences the short period waves from
the NE – E and SE sector (Table 1).
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Table 1 Seasonal wind and wave climate around the southern atolls of Maldives (DHI, 1999)

At the Administrative level there are 7 provinces and 20 atolls. Out of the nearly 2000 islands, about
199 are inhabited. In 2008, the total population of Maldives was 309,575 and over a third of this
population lives in Male'. In addition to the local population, there were 77,000 expatriates also
living in the country in 2008. Maldives is 100% Sunni Muslim society and shares a common history,
culture and the language Dhivehi.

1.2.

Coastal activities

The coastal population of the world is on the increase and it is predicted that 50% of the world's
population will live on the coasts by the year 2015 (ICRI, 2010). With this growth in population, there
are unsustainable pressures on coastal resources. UNEP estimated that the coral reef area of
284,300 km2 provides the world in excess of US$100 billion per year in goods and services.
In the Maldives, the total population can be seen as living on the coast due to the nature of the tiny
islands that makes up the country. As such, the livelihoods and economy of the Maldives rely heavily
on the coral reefs and its associated biodiversity. Biodiversity represents the basis for majority of the
economic activities in the Maldives, generating vast economic values (Emerton et al., 2009). The
direct values of biodiversity are immense and are shown in the figure below (Figure 3). Tourism and
fisheries are the main income earners of the country and contribute about 27% and 7 % to the GDP
respectively. Tourism began in 1972 in the Maldives and bed capacity has increased dramatically
over the years. In contrast, contribution of fisheries to the GDP is becoming less important over
time. In the 1970s the fisheries sector contributed about 30% to the GDP compared to the present
value of 7%. While the value of biodiversity and the environment is evident from the benefits
derived from coastal activities, there is a lack of environmental integration across sectors and
biodiversity conservation is given only a minor priority in economic policy formulation, financial
planning and programme implementation (Emerton et al., 2009). According to the report, in the
previous 5 years the government expenditure for the environment had accounted for only 1% of all
public sector budget allocations and donor spending only 3% (Emerton et al., 2009).
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Figure 3 Direct values of biodiversity to the national economy of Maldives each year (Emerton et al., 2009)

As well as generating significant direct benefits to the national economy, activities in the fisheries
and tourism sectors have a multiplier effect and each is linked to secondary and support industries
(Emerton et al., 2009). As such the construction industry, manufacturing, financial and
entertainment sectors rely heavily on the tourism industry while processing, boat building and
export businesses are based on the fisheries sector.

2. Overview of sources of pollution
Pollution is a subject that has not been studied very well in the Maldives. As such, there is a lack of
information on pollution, especially coastal and marine pollution and the risks and threats
associated with the issue. Groundwater is a more pressing and apparent problem and effectively
studies as well as legislations have been limited to groundwater pollution. However, marine
pollution, while not so evident in the Maldives, is an area that should be addressed urgently and
studied extensively, given the nature of geography of the country and the dependency on the
marine environment.
Ali (2003) suggests that the “bay effect” in the Bay of Bengal Large Marine Ecosystem created by the
low levels of flushing of the area may result in the persistence of pollutants produced by heavy
maritime traffic and run-offs and discharges of nutrients and other pollutants. This would result in
compounding the effect of pollutants in the area for long periods of time. While industrial activities
are very limited or even negligible in the Maldives, Ali (2003) suggests that the increasing industrial
discharge by the countries north of Maldives would increase the level of contamination in the
Maldivian waters.
Pollution sources can be land-based or sea/marine based. In the Maldives, the distance from land to
sea is very short and therefore effects from both these sources of pollution are felt significantly by
the marine environment. Pollution in the Maldives is predominantly from point sources and
therefore will provide more control over monitoring and management of these pollution sources.
The most significant sources of coastal pollution in the Maldives include:
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Land-based pollution sources:




contamination from solid waste
untreated sewage and wastewater disposal
agriculture/mariculture

Sea/Marine-based pollution sources:



2.1.

oil pollution
ballast water

Priority categories of parameters

The most significant category of concern of pollution sources in the Maldives is solid waste (Figure
4). Solid waste management has been a serious issue for many societies, specifically with the
increase in population along with the changes in industry and the increase in Gross Domestic
Product (GDP). These problems are even more pronounced in small island states such as the
Maldives where space is limited and the islands are spread over a large geographical area, making it
difficult to implement waste management strategies. Solid and hazardous waste management has
been identified as one of the greatest environmental challenges in the Maldives (MEC, 2004). These
challenges can be attributed to several issues including rapid population growth, the uneven
distribution of this population over a widely dispersed set of islands, the changing life styles and the
high cost involved in transferring the waste from the islands to final disposal at the landfill site. The
changing consumption patterns have worsened the waste management situation of the country.
The lead agency having the mandate for solid waste management in the Maldives is the
Environmental Protection Agency. A National Solid Waste Management Policy was implemented in
2008 and a solid waste management framework is being developed under this policy. Waste
management in the Maldives is carried out in an integrated manner, facilitating the requirements of
the government and the different donors that complement each other.

Figure 4 Solid waste washed up on the shore of Lhaviyani Hinnavaru

Oil Pollution while not a prominent threat at present because of its inconspicuous nature, is
nonetheless an issue that needs to be addressed with concern. Sea transportation being the main
mode of transport in the country, waste oil and oily water disposal, both accidental and deliberate is
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an issue that should be investigated. In addition to this, the risk of an oil spill is also a big threat to
the country owing to the location in one of the major oil tanker routes.
Mariculture is expected to become a more significant source of marine pollution over the next few
years as more and more effort is diverted into moving away from natural resource exploitation
towards mariculture of target species. With this development, the issue of water quality will become
more important and appropriate legislation will need to be effectively implemented to combat
marine pollution.

3. Existing water quality objectives and targets
Water quality objectives and targets do not exist for the coastal and marine environment. However,
the Water and Sanitation Policy Statement of the Maldives developed in 2006 and focussed on
groundwater and sanitation states the following objectives and targets for the sector:
1. Provide access to safe drinking water to all peoples. The following systems will be the accepted
methods of providing safe water for drinking and other domestic uses.
a. Piped water supply systems with adequate treatment, with a connection to all households
and other premises where water is required.
b. Protected shallow dug wells at household level.
c. Deep bored wells located at safe distances from human settlements and activities.
d. Community and household rainwater tanks with first flush disposal system, and other
protected rainwater catchments systems.
2. Provide access to safe sanitation for all peoples. The following systems will be accepted methods
of providing access to safe sanitation.
a. Piped sewer systems with treatment systems which meet national guidelines and standards.
b. Septic tanks constructed to minimum design standards with off-shore deep water disposal
systems.
c. Any other technology approved by the Ministry of Environment, Energy and Water (MEEW),
now the Ministry of Housing and Environment (MHE).
3. Remove disparities in the provision of basic water supply and sanitation services across the
country.
4. Help reduce maternal and child morbidity and mortality through improved access to safe water
and sanitation.
5. Protect the country’s vital freshwater resources.
6. Strengthen legal framework to improve sector performance.
7. Develop institutional capacity to meet growing needs and challenges.
8. Ensure there are adequate water and sanitation services to support economic growth centres.
9. Regulate and monitor the disposal of industrial wastes from industrial and economic centres.
There is also the National Wastewater Quality Guidelines that was published in January 2007 which
aims to regulate wastewater discharges into the environment (MWSA, 2007). The guidelines deal
with domestic wastewater quality for discharge into deep sea and provide the maximum
concentration of listed components that have to be complied with at all times including coliform, pH
and suspended solid levels (Table 2). It also provides maximum concentration levels for domestic
and industrial wastewater combined.
While these guidelines exist on paper, regular monitoring does not take place and therefore the
guidelines are not implemented effectively. Water quality monitoring is usually undertaken on an ad
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hoc basis when a problem arises. Thus, a lot of data is accumulated but not stored in a systematic
manner, nor are the data translated into reports for further reference.
Table 2 The maximum concentration of components in domestic wastewaterad

Domestic wastewater component Max. allowable Remarks
concentration
Faecal coliform

100 org/ 100 ml For less than 95% of samples taken

E. coli

1 org/ 100 ml

pH

5 – 9.5

Suspended solids

150 mg/l

Residual chlorine

0.1 mg/l

Nitrates as N

15 mg/l

Free and saline ammonia as N

10 mg/l

Ortho-phosphate as P

10 mg/l

Surfactants

10 mg/l

Conductivity

< surrounding
seawater

Soap, oils and grease (food
related)

5 mg/l

Oils, grease and waxes

5 mg/l

Chemical oxygen demand

50 mg/l

After applying chloride correction

Biological oxygen demand

40 mg/l

Five-day test

Phenolic compounds as phenol

1 mg/l

Sum of metals

5 mg/l

Cadmium+Chromium+Copper+Mercury+Lead

Acute toxicity

Zero

No constituents allowed in concentrations
which are poisonous or injurious to aquatic life

To prevent sludge formation on corals

Should be less or equal to surrounding
seawater

Source: MWSA (2007)

4. The national program - Coastal Ocean Monitoring and Prediction System
4.1.

Mapping hotspots along the coast

There have not been any studies carried out to date on identifying pollution hotspots along the coast
of the Maldives. However, a few locations are expected to be significantly at higher risk of pollution
than others. These include Thilafushi, the only municipal waste facility to date in the Maldives
(Figure 5), the islands where fuel is stored (K. Funadhoo, K. Feydhoo Finolhu and Thilafushi) and also
those islands such as HA. Maafahi and AA. Thoddoo where the main activity is producing agricultural
crops.
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Figure 5 Satellite image of the municipal landfill, Thilafushi located in Male' Atoll

A hotspot analysis was carried out for a GEF funded integrated water resources management project
in the Maldives (EPA, 2010). This study identified 5 hotspots, namely, Gan and Hithadhoo in Addu
Atoll, Thoddoo in Ari Atoll, Fuah Mulah in Gnaviyani Atoll and Male', the capital island in Kaafu Atoll.
On Gan Island, coastal pollution was identified as a key issue of concern. The potential sources of
pollution included discharge of untreated sewage effluent into the lagoon and the use of excess
fertilisers in the agricultural land. The pollution sources in Hithadhoo, Thoddoo and Fuah Mulah
were improper sewage disposal and inappropriate municipal solid waste management. In Thoddoo
and Fuah Mulah, heavy use of fertilisers on agricultural farms was identified as a source of pollution
that had the potential to affect the freshwater aquifer of the island. In the capital island, chemical
and biological contamination of groundwater due to household catch pits, junctions, vehicle garages
and engine repair and maintenance workshops, increased coastal pollution from discharge of
untreated domestic sewage effluent and the unknown quality of wastewater disposal from ships
were stated as key concerns.

4.2.
Role of government agencies
4.2.1.
Ministry of Housing and Environment
The Ministry of Housing and Environment (MHE) was formed on 11th November 2008, with the
merger of four former Ministries including the Ministry of Housing and Urban Development, Ministry
of Environment, Energy and Water, Ministry of Construction and Infrastructure and the Ministry of
Transport and Civil Aviation. Recently, the Transport Authority has been segregated to form the
Ministry of Transport and Communication. MHE has the overall mandate to facilitate the
development and delivery of sustainable solutions for housing, infrastructure, transport,
environment, climate change, energy and water and sewerage. The main office under MHE that
concerns this study is the Environmental Protection Agency.

Environmental Protection Agency
Environmental Protection Agency (EPA) is an independent legal regulatory authority, working under
the supervision of a governing body under the Ministry of Housing and Environment. EPA was
formed when the Environment Research Centre and Maldives Water and Sanitation Authority were
merged in December 2008. The Waste Management and Pollution Prevention Section is mandated
with regulatory powers to manage and protect the environment from pollution due to human
activities which can affect the quality of air, water and land. The responsibilities include:
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Making rules, regulations, standards and guidelines on Maldives Waste Management in an
environment friendly manner and ensuring compliance with them by waste service
providers.
Researching and experimenting on environmental pollution and providing relevant technical
and scientific expertise to other concerned authorities.
Developing and implementing policies and strategies to avoid and minimize waste.

They also have a Water and Sanitation Section which has the responsibility to protect and preserve
ground water. As such they are in charge of:



4.2.2.

Granting license to water and sewerage service providers and ensuring compliance and
enforcement policies are adhered to by licensees.
Making rules and regulations for effective sewerage management and ensuring compliance.

Ministry of Transport and Communication

The Transport Authority under the Ministry of Transport and Communication has two main sections:
the Maritime Section deals with the sea transportation and maritime safety while the Land
Transport Section is concerned with the land transportation and safety. Maritime safety and the
marine environment are two areas of concern to the government and the Authority has
implemented numerous local legislations and ratified several international conventions to promote
and enhance maritime safety and protection of the environment.
In the Maldives, speed boats and local boats (dhoani) are the main types of vessels used for
maritime transportation. Legislation addressing pollution from marine transportation is very limited
and the Ministry needs to focus on this area for effective development of the sector and to reach the
government’s pledge to make the Maldives carbon-neutral within a decade.

4.2.3.

Ministry of Fisheries and Agriculture

The Ministry of Fisheries and Agriculture (MOFA) has the overall mandate to sustainably manage and
develop fisheries, agriculture and marine resources of the country. The Ministry is now in the
process of developing aquaculture in the country. At present parties interested in developing
aquaculture projects are required to submit a form and a proposal to the MOFA. The form is
accompanied by Guidelines for Proposals for Aquaculture Projects and Guidelines for Environmental
Impact Assessments for Aquaculture Projects. The Fisheries Technical Committee and the Fisheries
Advisory Board plays a key role in the approval process of these project proposals.
The Marine Research Centre founded in 1984 is the research arm of the Ministry and has the
mandate to undertake research on the marine resources of Maldives in order to enhance and
manage them. It also has the objective to create public awareness about the fisheries and the
marine environment. Any anomalies in the marine environment such as extensive coral bleaching or
fish kills are reported to the Centre.

4.2.4.

Coast Guard

The Coast Guard is part of the Armed Forces of the Maldives and has the mandate for oil pollution
response in the country. To date no significant oil spill incidents have been reported in the Maldives.
An in-house Oil Spill Contingency Plan exists within the Coast Guard. However, there is a great need
for a contingency plan at the national level. While some basic equipment required for oil spill control
(Tier 1) exists within the Coast Guard, it is not enough to attend to an oil spill effectively and require
the equipment to be geared up to Tier 2.

4.2.5.

Maldives Ports Limited

Maldives Ports Limited (MPL) was established in 1986 under a Presidential Decree and has the
mission to provide efficient port and port related services to facilitate trade and commerce in the
region by adhering to international best practices. Its objectives include:


Being a profitable business enterprise, providing safe, efficient port services to port users.
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Formulating corporate governance policies, procedures and codes to assist the Board in the
exercise of its duties and responsibilities and to serve the best of Maldives Ports Limited and
its stakeholders.
Establishing a reputation for quality by maintaining the highest possible technical, operating
and service standards.
Responding to the needs of customers by continual assessment and development of the
ports of the Maldives.
Maintaining a friendly environment, recognizing port users as the basis for the existence of
the ports.
Achieving a satisfactory return on shareholder's funds and maintaining a sound policy of
adequate retention of earnings for future growth.
Establishing economically viable port related services.
To develop and motivate staff to achieve the company objectives.
Establishing a healthy work environment in Male' Commercial Harbour.

For the past 15 years there have not been any reported cases of oil spills in the Maldives. In the
event of an oil spill MPL has the responsibility to report to the Coast Guard. MPL has implemented a
program to collect solid waste from the anchored ships around Male' and dispose it in Thilafushi for
a rate of Rf 200 per trip. This area includes Galu Falhu, Thilafushi and Hulhumale' regions. MPL
makes checks of the equipment on the foreign vessels to ensure that the oil separator is functioning
and if the separator is found to be faulty, the ships are not allowed to leave the harbour until it is
repaired. Oil sludge is also not disposed of in Maldives by these foreign vessels due to lack of
facilities within the country to absorb this waste. MPL ensures that oil sludge is disposed of
appropriately in those countries that have proper facilities though paperwork verification. While oil
spills is not a significant problem in the Maldives, the issue of waste oil or oily water pumped out
from local boats is a major one.
MPL operates tugs and pilot boats which help them to monitor violations within the harbour. Any
violations that they encounter are promptly reported to MPL head office and the problem is
addressed by them.
At present the Maldives has 3 international ports. These are located at the capital Male' (Male'
commercial harbour), H.Dh. Kulhudhuffushi in the north (Kulhudhuffushi regional port) and S.
Hithadhoo in the south (Hithadhoo regional port). The port handles all types of cargo except dry
bulk, liquefied petroleum and gases. Petroleum and gases is handled by State Trading Organization
and Villa Gas.

4.2.6.

Maldives Food and Drug Authority

Maldives Food and Drug Authority (MFDA) is part of the Ministry of Health and it houses the
National Laboratory. Their mandate includes developing guidelines for drinking water and increasing
awareness on drinking water among those that produce and sell it. Marine pollution is not in their
mandate and they do not carry out any work on the marine environment. Limited water quality tests
can be done at the Authority.

4.2.7.

State Trading Organisation PLC

State Trading Organisation PLC (STO) is a public company that provides diversified services to the
Maldives. STO people’s choice fuel and lubricants is an arm of the STO PLC and is the main supplier
of petroleum and cooking gas to the country. The sale of petroleum products accounts for nearly
56% of STO's sales. It operates from Funadhoo island near Male' and has a storage capacity of 15544
tons of diesel and 600 tons of kerosene. Petrol is stored in Dhoonidhoo Island and has a storage
capacity of 1500 tons. A new berthing facility that has the capacity to accommodate vessels of 15000
metric tons was constructed at Funadhoo in 2002 to facilitate refuelling of storage tanks. In addition,
STO fuels and lubricants also have storage facilities in Gan Island in Seenu Atoll that have the
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capacity to store 1000 tons of diesel, 120 tons of petrol and 40 tons of kerosene. A new pipeline has
been constructed in Funadhoo as a measure to improve their services.
In addition to STO PLC, Villa Gas and Coastline Pvt. Ltd. also imports fuel and gas into the country.
Their storage facilities are based at Thilafushi, the municipal landfill site northwest of Male'.

5. Present status of marine pollution: contaminant levels in water,
sediments, fish and other biological resources
There have been very few studies undertaken on pollution in the Maldives. As such, this section
provides information derived from sources that are directly and indirectly related to the topic and
therefore has some limitations. The main sources of pollution that were stated in section 2 are
looked at in more detail.

5.1.

Solid waste

The status of the present waste management situation of the Maldives has been well documented
through various studies and investigations (MEC (2004), MHAE (2004), Halliburton KBR Ptv. Ltd
(2002), ADB (2001)). Waste collection and transfer in Male’ is carried out by Male’ municipality and
other private parties (MEC, 2004). Waste is not segregated in the households and therefore, sorting
at the domestic collection yard is a difficult and time-consuming activity. Waste from Male’ is
transferred to the municipal landfill site, Thilafushi. The waste management situation is far worse in
the islands than in Male’ as there is very little provision of waste management services to these
islands. Thus householders carry their own waste and dispose of it on their own through informal
dumping, burning and even burying.
The composition of organic (kitchen and green) waste is higher than any other type of waste in the
islands, making up approximately 69% of the total waste generated (Anon, 2005). However, the
volume of non-biodegradable waste is significant and often the island communities do not have any
means of final disposal, forcing them to dispose of this waste close to the islands. Designated waste
disposal sites exist on every island. However, due to lack of enforcement and an efficient waste
management system, random disposal of waste is widespread. Open burning of combustible waste
is practiced in most islands where smoke nuisance, vegetation die off and accelerated coastal
erosion problems are experienced. Non combustibles such as glass and metal cans are stockpiled
where they accumulate water and serve as a breeding ground for mosquitoes, posing threats of
disease (MHAE, 2004).
A study was carried out to assess the waste management practices of selected tourist resorts in
north and south Ari Atolls (Jameel, 2010). The study established that while incinerators were found
on all resorts that were surveyed, some of them were not working effectively. Many of the resorts
also have waste compactors, shredders and glass crushers. Most resorts transport their
non-biodegradable waste to Thilafushi on a weekly basis and it is done using the supply boat or is
outsourced to a contractor. Monitoring the movement of waste to ensure it reaches the landfill site
is done only by a few resorts. Food waste is disposed at open sea on a daily basis and composting is
not practiced on most resorts. Several resorts are working with the neighbouring communities under
the corporate social and environmental responsibility schemes to provide funds and expertise to
manage the waste on the local islands.
Waste Management Centres (WMCs) were established in Haa Dhaalu Kulhudhufushi and Seenu
Hithadhoo in the early years of this decade under the Regional Development Project, with funding
from the Asian Development Bank. However, due to high operating costs the centres do not function
at their full potential and act only as island level WMCs rather than intended at the regional level.
Since then, 117 Island Waste Management Centres have been constructed in the islands as part of
the tsunami restoration process by the Canadian and Australian Red Crosses and UNDP and several
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more are under construction. While the IWMCs have the potential to make solid waste management
more effective in the islands, they are not utilised as was envisaged due to lack of a system for final
disposal of waste.
The only municipal landfill site at present is Thilafushi in Male' Atoll. Thilafushi is an artificial island
that was created from municipal waste. It was originally a reef, measuring 3.5 km in length and
200 m in width. The landfill site was initiated on the 7th of January 1992 and since then caters for the
disposal of solid waste including hazardous waste of the entire country. During the initial years of
operation, pits were dug which were subsequently filled with the waste from Male'. This was then
covered with a layer of construction debris and then levelled with white sand. Now, Thilafushi has a
landmass of 0.43 km and land is leased for industrial purposes. It is anticipated that chemicals and
heavy metals such as mercury, lead and cadmium from the waste leach into the surrounding waters
impacting the marine environment. It was recommended to carry out an eco-toxicological survey of
the marine environment around Thilafushi and downwind of it to investigate the impacts of the
activities on the environment (Haliburton, 2002). However, it is not clear whether this activity was
followed up as no reports could be provided by the government authorities on this matter.
Several projects are on-going that address the issue of waste management at the regional level. The
Maldives Environmental Management Project (MEMP) funded by the World Bank was initiated in
2009. One of the 4 components of the project is to develop a regional solid waste management
program for the North Central region. Expected outcomes of this component are construction and
management of environmentally sustainable and economically viable waste management systems at
both the island and regional levels. As such, Vandhoo Island in Raa Atoll has been identified as a
potential Regional Waste Management Centre for the Northern Province. Operation of this facility
would reduce the demand on Thilafushi and at the same increase the potential for proper waste
disposal in the region. Bodukaashihuraa in North Ari Atoll was identified by the EU funded waste
management project and a feasibility study has been conducted to establish a Regional Waste
Management Centre on the island. The project is awaiting donor funding for the construction of the
facility.

5.2.

Untreated sewage and wastewater disposal

With the increase in population intertwined with rapid development in the islands, the impacts from
coastal contamination of the marine environment are intensified (Ali, 2003). Traditional sewerage
systems are being replaced by piped outfalls, discharging the untreated sewage and wastewater
directly to the reefs around the island and causing health risks. In many cases, the outfall is placed at
a depth where the sewage is quickly dispersed by the strong water currents in an attempt to
minimise problems associated with raw sewage disposal.
Prior to the 2004 tsunami, island-wide sewerage systems existed in only a few islands, with the
majority of islands having only private septic tanks (Water and Sanitation Section, 2006). Following
the tsunami, several sewerage projects have been initiated and over the past 4 years about 16 such
projects have been completed in islands of 11 atolls and 6 more are under construction. The design
for sewerage facilities have been developed for 26 islands and the design for 6 more islands are
under development. Two projects are under the bidding process at present with an estimated
project cost of USD 4,000,000.
It is mandatory for tourist resorts built since 1998 to implement appropriate sewage and wastewater
facilities as part of their contract with the government of Maldives. As such, the more recently built
resorts have installed very expensive sewage treatment plants. Many of the resorts that were built
pre-1998 have also implemented sewage treatment plants. These systems ensure that the volume
discharged is minimised, at the same time producing treated water that can be reused for purposes
such as irrigation. The resorts are also required to submit environmental audit reports to the EPA
which includes wastewater monitoring.
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One of the effects of the disposal of untreated sewage and wastewater to the marine environment is
eutrophication. Disposal of untreated sewage and food waste are believed to be major contributors
to the nutrient influx to the marine environment. This is evident from the growth of seagrass beds in
the vicinity of islands following inhabitation or increased population in the islands. There are neither
existing guidelines nor a framework for monitoring and assessment of nutrient levels in the marine
environment.
Comparison of aerial photos from the 1960s and more recently shows that seagrass beds have been
established along the coasts of many inhabited islands over time with inhabitation or increase in
population (Figure 6). This could be an indication of the alleviated nutrient input from the discharge
of untreated sewage or fish waste. In a study done to assess whether chronic input of organic fishing
waste from the traditional fishing villages could explain spatial distribution of seagrass cover, it was
found that the lagoons of fishing villages had significantly higher cover of seagrass than those that
were not traditional landing sites (Miller and Sluka, 2000). They also found that the lagoonal
sediments in the traditional fishing villages had higher phosphorous levels but there was no
significant difference in nitrogen levels (Miller and Sluka, 2000).
1969
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Figure 6 Increase in extent of seagrass with inhabitation and increase in population in B. Goidhoo (left) and K. Maafushi
(right)

Cases of mass fish mortalities reported in 2007 and 2008 may also be an indication of
eutrophication. The first case of mass fish mortality was reported from Raiymandhoo Island in
Meemu Atoll in July 2007. This was followed by Laamu Mundoo and subsequently a wider area
including Baa, Faafu, Vaavu, Dhaalu Kaafu and Ari Atolls was affected by the phenomenon (Naeem
and Sattar, 2007). There was also an isolated unprecedented incident of fish death in the harbour of
Baa Atoll Kamadhoo in November. The harbour has a single entrance, limiting the circulation of
water within the harbour (Figure 7) (Naeem and Sattar, 2007) and possibly leading to eutrophication
within the waters.
A report prepared by the Marine Research Centre suggests that the mass fish-kill incidents that
occurred from mid-007 could be related to changes in physical and chemical conditions in the
marine environment, algal blooms, viral or bacterial infections or a combination of these factors
(Naeem and Sattar, 2007). Fish kills, localised die-off of marine fish is commonly reported to be
associated with phytoplankton or algal blooms globally. These groups of potentially harmful
phytoplankton (usually dinoflagellates) occur in the marine environment in controlled populations.
When conditions become favourable the algal populations increase causing mass fish mortalities
(Glasgow et al., 2000). Associated with these algal blooms is an increase in primary productivity
leading to an increase in oxygen levels if light levels are sufficient. However, if there is not enough
light, the phytoplankton starts to respire, depleting the dissolved oxygen in the water and leading to
mass fish mortalities. The reported fish-kills in Maldives in 2007 may have several causes and Naeem
and Sattar (2007) suggests that while the reason for the wider fish mortalities is inconclusive the B.
Kamadhoo case is most probably related to eutrophication in the harbour. Thus, eutrophication in
the Maldives can be an important effect of pollution as many harbours in the islands are constructed
with only a single opening limiting the circulation and causing oxygen depletion within the harbours.
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Figure 7 The mass fish-kill at B. Kamadhoo harbour

5.3.

Agriculture/mariculture

In the Maldives, the impact on the marine environment from agriculture is believed to be locally
insignificant (Ibrahim Shabau, pers. comm.). Leaching of pesticides and fertilisers into the freshwater
aquifer is expected to have a more significant impact than on the marine environment. Indepth
studies have not been undertaken in the Maldives to assess the level of impact from agriculture in
the Maldives. Ali (2003) suggests that the cumulative effects of pesticide use may be considerable in
the region since the Bay of Bengal area is bordered by countries that carry out significant agricultural
activities. At present, internationally banned persistent organic pollutants (POPs) are banned from
import into the country. With the adoption of the pesticide bill, the remaining few POPs that are
imported are expected to be banned as well. A GEF funded project on groundwater protection
through sustainable extraction of freshwater has been approved by National Planning Council. The
project will also undertake a study into the effects of chemical seepage into the groundwater aquifer
and the surrounding marine environment.
Pollution of the marine environment from mariculture activities is presently not a significant issue in
the Maldives. However, it is anticipated to rise in importance over the next few years as mariculture
projects increase as a result of overexploitation of reef resources. At present, there are few
mariculture activities of magnitude and these include sea cucumber and coral culture projects, the
latter carried out in situ and not requiring any input of chemicals into the system. Development of
mariculture activities is one of the priorities of the Ministry of Fisheries and Agriculture and they
have prepared some guidelines for mariculture project proposals. Projects requiring an uninhabited
island for project activities have to be approved and endorsed by the National Planning Council.

5.4.

Oil pollution

Oil pollution is anticipated to be an important issue in the Maldives. While no studies have been
carried out to assess the level of oil pollution in the marine environment, it is expected to be one of
the biggest threats. Due to the geographic spread of the islands, the main mode of transportation is
by sea. However, there is no mechanism or guidelines in place to dispose of waste oil or oily water
from the approximately 9500 registered vessels in the country and the waste oil and oily water is
often disposed of directly at sea or thrown in a container. A number of boats dispose of waste oil at
the municipal landfill site of Thilafushi, some of which is reused. Foreign vessels entering the
Maldives are required to dispose of oily water at sea in accordance with MARPOL and this water is
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required to have less than 15 ppm of oil in it (Yasir, Transport Authority, pers. comm.). They are
required to obtain an oil pollution certificate which is verified at the port in the Maldives. The
equipment to separate oil from oily water is checked and if it is found to be faulty, the ship is not
allowed to leave Maldivian waters until it is repaired (Ahmed Rasheed, MPL, pers. comm.). However,
the impacts on the marine environment increases and intensifies with the rise in traffic and volume
of discharge from ships, and along with it, the risk of possible oil spill accidents also heightens.
No significant oil spill incidents have been recorded in the Maldives for the past 15 years (Ahmed
Rasheed, MPL, pers. comm.). However, Maldives lies in a major tanker and crude oil transportation
route. Twenty five percent of the global crude oil (Saleem, Coast Guard, pers. comm) and nearly 82%
of the oil from Middle East to East Asia passes through the Madives and Sri Lanka (SCZMC, 2009).
This makes the region a very critical risk area for oil pollution and accidental oil spills. A study was
undertaken by the SAARC Coastal Zone Management Centre in 2009 to assess the incidences of
tarballs on the Maldivian beaches which would give an indication of the level of oil pollution in the
country. In this study, 107 schools participated and the total number of tarballs monitored was
25626 (SCZMC, 2009). About 20% of the tarballs were recorded from Seenu Hithadhoo, the southern
extreme of the country. A report is being prepared on the findings of the study and there are plans
to continue and replicate the study under the BOBLME Project.
The most urgent issue raised by the stakeholders was the absence of a National Pollution Response
Contingency Plan. Several meetings and seminars have been undertaken over the past years to draft
such a document. However, a tangible plan has not materialised as yet. The Coast Guard have their
in-house Marine Oil Pollution Contingency Plan which is based on the US and Indian national plans
(Saleem, Coast Guard, pers. comm.). The nodal agency for pollution response has not been identified
at the national level and at present it lies within the Coast Guard. The absence of such a contingency
plan at the national or regional level is a cause for concern as heavy oil sludge can have devastating
effects on our coral reefs and the associated marine environment (Ali, 2003).

5.5.

Ballast water

Marine pollution of oil or the problem of invasive species from ballast water from ships may not be a
major issue in the Maldives as the ships that arrive in the Maldives carry cargo with them and
therefore do not need considerable amounts of ballast in their hulls. However, all container ships
carry about 200 tonnes of ballast water and ships entering the Maldives are required to change their
ballast water at least 50 miles from the nearest land and in water at least 200 meters depth under
IMO regulations (IMO, 2002). While it is expected that ships follow this regulation, there is no
mechanism to monitor and enforce the legislation at present in the Maldives.

6. Trans-boundary coastal pollution issues and concerns
Maldives is a country of little land area and thus land based sources of pollution are relatively limited
in comparison to the other countries in the BOBLME. According to Ali (2003) trans-boundary coastal
pollution issues and concerns include increasing threats of persistent organic and heavy metal
pollutants to marine and coastal resources, accidental or deliberate oil spills along the crude oil
transportation route, discharge and runoff of pesticides and other harmful chemicals from farming
and the threat of alien invasive species. It can be said that the Maldives has a high level of
absorption capacity of pollutants considering the large surface area of its surrounding waters.
However, with the increasing population and development, this aspect needs to be reviewed
urgently.
The above mentioned issues have very little or even negligible impacts at the regional level. In
contrast, the pollution arising from the other countries in the BOBLME are of more concern to the
Maldives, especially considering migratory marine species. While many of the migratory species are
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protected in the Maldives, they do not have the same status in the neighbouring countries and thus,
are exposed to exploitation in those countries. The marine pollution arising from discharge of heavy
metals such as mercury, cadmium, lead and arsenic, in either wastewater or runoff is noted in the
Indian Ocean and according to UNEP; the Bay of Bengal is more polluted by mercury than the
Arabian Sea (UNEP, 1982). There is a great threat of these heavy metals being bio-accumulated by
marine organisms over time. As many of the migratory stocks of marine resources such as tunas,
sharks and turtles is a single stock within this region, the stocks found in the Maldives are exposed to
higher levels of pollution when these animals travel to the more polluted areas of the region.

7. International instruments, conventions, protocols and programs
The Maldives is party to and has ratified or acceded several international conventions and
instruments on marine pollution (Table 3). No specific projects or programmes have been
implemented under these conventions dealing with pollution of the marine environment.
Table 3Table of conventions and programs adopted by the Maldives

Instrument

Status

Date

Stockholm Convention on Persistent Organic Pollutants, 22 May
2001

Ratification

17 October
2006

London Conventions 1972 and its 1996 Protocol

Ratification

08 October
1997

MARPOL (International Convention for the Prevention of Pollution)
from ships, 1973 and the Protocol of 1978)- 20 May 2005
(Accession)

Accession

20 May 2005

UNCLOS (United Nations Convention on the Law of the Sea), 1982

Ratification

07 September
2000

Convention on the International Maritime Organization (IMO), 6
March 1948

Acceptance

31 May 1967

International Convention for the Control and Management of Ships
Ballast Water and Sediments, 13 February 2004

Ratification

22 June 2005

Basel Convention on the Control of Transboundary Movements of
Hazardous Wastes and their Disposal, 22 March 1989

Accession

28 April 1992

GPA for the Protection of Marine Environment from Land based
Activities, 1995

Adopted

1995

Agenda 21 (Chapter 17) of the UN Conference on Environment and
Development, 1992

Adopted

Maldives became a member of the International Maritime Organisation (IMO) on the 31st of May
1967 and has ratified several conventions adopted by IMO, including the International Convention
for the Control and Management of Ships Ballast Water and Sediments (BWM Convention). In
addition, a maritime regulation for vessels entering and trading in the territorial waters of Maldives
came into effect on the 1st of January 2000. This regulation requires for all vessels trading within
Maldives to undergo annual inspections and certification.
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MARPOL was ratified by Maldives on the 20th of May 2005 and the responsibility of implementing
the programs under the convention lies with the Ministry of Transport and Communication. Three of
the six annexes have been adopted by the Maldives to date. These are:
1. Annex I – Regulations for the prevention of pollution by oil
Annex I addresses oil pollution prevention. It is applicable to ocean going tankers over 150 gross tons
and other ocean going vessels over 400 gross tons. Requirements under this Annex include
limitations in oily waste discharge, oily water separating equipment, monitoring and alarm systems
for discharging from cargo areas and other characteristics such as cargo and ballast tanks and
Shipboard Oil Pollution Emergency Plans. Vessels are also required to have an International Oil
Pollution Prevention Certificate.
2. Annex II – Regulations for the prevention of pollution by noxious liquid substances in bulk
Annex II gives details of the discharge criteria and the measures for control of pollution by noxious
liquid substances carried in bulk. About 250 substances are included in the list of noxious substances
and their discharge is only allowed at reception facilities until stated concentrations and conditions
are complied with. Discharge of residues containing such substances is not allowed within 12 miles
of the nearest land.
3. Annex V – Regulations for the prevention of pollution by garbage from ships
Annex V addresses the issue of garbage from ships and specifies the different types of waste, the
distances from land and the manner in which they can be disposed of. It also imposes a complete
ban on the disposal of all forms of plastic into the sea.

8. Policy, economic instruments and legal mechanisms for pollution control
Maldives is a country that is dependent on the pristine nature of its marine environment. The
economy, livelihoods, protection of the islands and food security all rely on the marine environment.
As such, environmental legislation has been developed over the years to try and protect this asset.
However, implementation of the legislation has not been undertaken effectively leading to the
degradation of the environment. While existing laws and regulations focus on the breach of laws and
regulations, they do not provide a mechanism for defining clear penalties for violating the law but
rather addresses it at a more general level. The Regulation of Environmental Liabilities that is being
formulated is expected to address this problem.

8.1.

Environmental protection and preservation act of the Maldives (Law No. 4/93)

The Environmental Protection and Preservation Act of the Maldives (Law No. 4/93) which was
developed in 1993 provide the legal basis for environmental protection, preservation and
conservation in the country. Being an umbrella law, it gives extensive power to Ministry of Housing
and Environment (MHE) in matters concerning the environment.
The following articles are addressed in the EPPA:




The guidelines and advice on environmental protection in accordance with the prevailing
needs and conditions of the country shall be provided by the concerned government
authorities.
In areas of environmental protection and preservation that do not already have a designated
government authority, MHE shall be the responsible authority to formulate policies, rules
and regulations.
MHE shall be responsible for identifying and drawing up legislation for conservation of
protected areas and natural reserves.
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An environmental impact assessment has to be submitted to MHE before implementation of
any project that may have an impact on the environment. MHE shall formulate the
guidelines and determine the projects that require such an assessment.
MHE has the authority to terminate any project that has an unfavourable impact on the
environment without compensation.
Disposal of waste, oil, poisonous gases or other substances harmful to the environment is
prohibited within the territory of the Maldives. In the event that disposal of such substances
become necessary, they shall be disposed of within the area designated for the purpose by
the government.
Disposal of hazardous, toxic or nuclear waste is prohibited within the territory of Maldives
and a permit shall be obtained before any transboundary movement through the Maldivian
territory.
The penalty for minor offences of the Act or any regulations made under the Act is a fine
ranging between Rf 5 (five Rufiyaa) and Rf 500 (five hundred Rufiyaa).
The penalty for major offences will carry a fine of not more than Rf 100,000,000 (one
hundred million Rufiyaa).

Under the law, the Government of Maldives has the right to claim compensation for any damages
caused by activities that are detrimental to the environment.

8.1.1.

Environmental impact assessment regulation 2007

The Environmental Impact Assessment (EIA) Regulation 2007 was established under the
Environmental Protection and Preservation Act (EPPA) of Maldives and provides the basic
framework for the EIA process in the country. Under Article 5 (a) of the EPPA, an EIA has to be
submitted to the Environmental Protection Agency of MHE by the developer of a project which may
have potential impacts on the environment. Approval of the EIA has to be sought before
commencement of the project. At present, the regulation is being translated into the local language
Dhivehi.

8.1.2.

Draft regulation on environmental liabilities 2010

A workshop was held recently to finalise the draft Regulation on Environmental Liabilities 2010. This
regulation was also established under EPPA (Law No. 4/93) to help enforce the existing
environmental regulations through a system of imposing fines. It provides the framework for
implementing fines according to the magnitude and duration of offense. The draft has to be passed
by the cabinet before it is implemented.

8.2.

National wastewater quality guidelines 2007

National Wastewater Quality Guidelines were developed with the purpose to improve public health
through improved sanitation and provide a cleaner and safer environment by regulating the disposal
of domestic wastewater (MWSA, 2006a). However, the guidelines are predominantly targeted on
groundwater. It states the requirements of discharged water according to the type of islands
(residential, focus island) and the volume of wastewater produced and gives a guideline of the
system that should be in place such as septic tank, primary or secondary treatment. The guidelines
also deal with domestic and industrial wastewater quality for discharge into deep sea.

8.3.

General guideline for domestic wastewater disposal 2006

The General Guideline for Domestic Wastewater Disposal (2006) requires for any person, company
or organisation constructing or provisioning sewerage services to obtain a permit and adhere to
guidelines and standards set by the Authority, now the EPA (MWSA, 2006). Special permits are
required for disposal of wastewater from industrial areas. It is obligatory to undertake an
Environmental Impact Assessment study and obtain approval before implementation of sewerage
projects. According to the guideline, untreated wastewater should not be discharged on land or
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reused. The outfall should be placed at a location and depth which would enable the effluent to be
diluted and dispersed to open sea. One of the most important requirements of the guideline is that
all public sewerage systems should be monitored. However, the responsible authority is not defined
in the guideline and monitoring is not carried out as stated in the guideline.

8.4.

National solid waste management policy for the Republic of Maldives, 2008

The National Solid Waste Management Policy lays its foundation on adopting targets for waste
reduction, recycling and recovery. Its primary target is to reduce the waste generated by 2012
through recycling, reuse and influencing consumer preferences by 25% of estimated quantity.
The principles underlying the Policy include:









Polluter pays principle
Integrated solid waste management
Waste management hierarchy for moving towards more sustainable waste management
Best practical environmental option
Best available technology not entailing excessive costs
Equity
Proximity principle
Private sector participation

Strategies of the policy deal with establishing a governance structure for solid waste management,
creating waste producers' duties to responsibly manage waste, establishing waste management
infrastructure, making the waste management system financially viable and influencing consumer
choices and waste management practices.
However, it should be noted that legislation on waste management is lacking within the existing
Environmental Protection and Preservation Act (Act No. 4/93) and this, along with funding needs to
be established for effective implementation of the policy.

8.5.

Pesticides bill (draft) 2010

A draft pesticides bill has been developed for control, regulation and licensing of chemicals and is
awaiting finalisation and approval by the Parliament. It gives a guideline on permitted pesticides,
licensing and use of pesticides and penalties that will be enforced for offenders of the regulation. At
present only WHO class I, II and III chemicals are allowed to be imported. Internationally banned
chemicals including most POPs are banned from importation. Ministry of Agriculture is in the
process of developing a safe list of pesticides and fertilisers and the remaining few POPs is expected
to be eliminated in the process.

9. Institutional mechanisms for pollution control and enforcement of existing
policies and legislations
Pollution control in the Maldives is at an infant stage and there are few existing policies and
legislations on pollution, especially marine pollution. While institutional mechanisms do exist it is
very limited in its human resource and financial capacity, as well as infrastructure to implement
effective pollution control.
The Environmental Protection Agency is the legal regulatory authority that has the mandate to
manage and protect the environment from pollution due to human activities which can affect the
quality of air, water and land. While water can be taken to mean as encompassing the marine
environment, the responsibilities of EPA focuses more strongly on pollution of the freshwater lens. It
is not clear which department has the responsibility to carry out quality control. However, EPA is the
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sole regulatory authority that can ensure enforcement of policies and legislations. The Agency is
understaffed in this area and struggles to implement their mandate on pollution control.

10.Gaps
10.1.

Information/data

Information on marine pollution is limited to data collected on an ad hoc basis as the need arises.
Innumerable data is collected on the water quality of the marine environment around islands for
Environmental Impact Assessment (EIA) studies or as part of other surveys done by individual
consultancies. This data is fragmented and is documented in the reports produced for a project area.
Thus it does not provide an overall picture of the water quality of the marine environment at a
national level. A repository for water quality data does not exist and having such a database would
aid in the management of the data as well as monitoring and management of pollution in the
country.
While the information on marine pollution is lacking or dispersed, data on freshwater quality has
been more of a focus and large amounts of data was collected by the Maldives Water and Sanitation
Authority (now part of the EPA). Since the 2004 tsunami, a lot of work has been done on
groundwater pollution and conservation.

10.2.

Policies and legislation

The policies and legislations governing marine pollution in Maldives is very feeble and is limited to
waste water disposal requirements and solid waste management policy at present. Several laws and
regulations indirectly act as mechanisms for pollution control such as the EIA process which ensures
minimisation of impacts from development projects. However, the monitoring process is still not
implemented effectively.
Laws and regulations on controlling marine pollution in the Maldives need to be drafted urgently
and this process should include all stakeholders that are affected. Marine pollution is an area that
requires more expertise in the country and government staff needs to be trained in technical as well
as administrative aspects for effective control of marine pollution.

10.3.

Implementation issues

The Environmental Protection Agency (EPA) EPA was formed when the Environment Research
Centre and Maldives Water and Sanitation Authority (MWSA) was merged in December 2008.
Previous to the merger, MWSA was the focal point for water pollution. However, most of their work
was concentrated on the groundwater quality and therefore information on water quality of the
marine environment is lacking. EPA now has a Waste Management and Pollution Prevention Section
and a Water, Sanitation and Physical Oceanography Section. These sections focus on solid waste,
sewerage and air quality and it is not clear which government agency has the mandate to manage
marine pollution. It is very clear that the human resources and capacity is lacking in the government
agencies, especially at the technical level.
The Maldives Food and Drug Authority (MFDA) is the national laboratory but appropriate
infrastructure and the knowhow is lacking in this institution as well. At present they are only able do
tests for food, pharmaceuticals and drinking water. Only qualitative tests can be carried out on oils.
Heavy metal testing can be done to some extent but testing for Persistent Organic Pollutants (POPs)
is not possible at the laboratory. Pesticide testing is also being developed at present. The institution
requires funds and capacity building to do quantitative tests and to develop existing facilities. The
MFDA is in dire need of GC/MS testing facilities for pesticide analysis.
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While there is an absence of clarity in marine pollution mandates, overlapping mandates is another
factor that was identified by stakeholders, resulting in lack of taking responsibility to implement and
enforce conventions and regulations. One of the biggest gaps in the country is the lack of
implementation of the main conventions such as IMO and MARPOL. While MARPOL has been
ratified, it is difficult to know who is responsible for its implementation. Thus, lack of
implementation means that it does not act as the effective instrument that it should be by
strengthening the regulations within the country. This leads to difficulties in implementing and
enforcing regulations at the local level.

10.4.

Report card of pollution status to public

In the Maldives, marine pollution is only referred to when addressing waste management and
untreated sewage disposal. The public does not often encounter the term marine pollution and the
word pollution is often associated with groundwater. Many of the conventions dealing with marine
pollution have been ratified or acceded by the country but they are not effectively implemented at
the national level. Regulations that should be drafted under the conventions have not been
developed, often due to overlapping mandates, making it difficult to clarify responsibilities. Lack of
regulations on the issue leads to problems of governance and it is questioned on which grounds the
offenders are asked to discontinue their activities. For example, the Maldives Ports Limited tries to
monitor and enforce waste management in the harbour and they are often inquired about the
regulation under which they have the authority to do so.
The report card of pollution status to the public is not very good and much work needs to be done
on public awareness on this subject. With the Maldives relying heavily on the pristine nature of the
marine environment, it is paramount that actions such as appropriate waste management are
instilled in the value system of the society.

11.Priority actions and remedial measures
11.1.

National level

One of the first and foremost measures to be taken at the national level is to review mandates of the
stakeholders on marine pollution. At present mandates of the government agencies involved in
pollution control are overlapping, making it difficult to clearly identify the roles of these agencies
and assigning responsibilities. This leads to lack of initiatives to identify, procure and implement
programs to combat pollution. As Maldives is party to many of the conventions on marine pollution,
it is the duty of the country under these conventions to implement programs to monitor and
manage marine pollution.
The officials from the Coast Guard stressed the urgent need for formulating a National Pollution
Response Contingency plan. Once this plan is developed a Transit of Hazardous and Noxious
Substance Contingency plan and an Antifouling Contingency plan is also needed at the national level.
Legislation on disposal of waste oil and oily water should also be implemented at the national level
to address the issue of waste oil disposal from the local fleet.
There is a dire need to develop the infrastructural facilities and undertake capacity building at the
Maldives Food and Drug Authority (MFDA). It houses the national laboratory and at present is
lacking in many areas such as quantitative analysis facilities for oils and GC/MS methods for pesticide
analysis. Along with developing the infrastructure, it is also necessary to develop the human
resources and capacity at the agency.
A detailed assessment of the present status of pollution of the marine environment should be
undertaken. The study should address identification of natural and human induced causes of threats,
water quality testing, and hotspot analysis of the areas most at risk, trends and strategies that
should be implemented to abate pollution.
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An awareness program on marine pollution and pollution sources should be formulated and
launched at the national level to minimise existing pollution levels and to avoid exacerbating the
present status.
Fines should be implemented and enforced for those using the environment to dispose of solid
waste, untreated sewage and waste oils and oily water on the basis of the “user pays” principle. At
the same time incentives should be provided to consumers, producers and investors that make the
effort to minimise pollution of the environment.
A Pollution Control Board should be established at the national level to advise the government on
matters concerning improvement, prevention, control and abatement of marine pollution in the
country. The board should also take the initiative to draft a comprehensive programme for
controlling pollution and disseminate information related to marine pollution.
A data repository for information on marine pollution should be established to store all data related
to marine pollution from the different projects and EIAs that are collected by both the government
and private consultancies. This database would assist in presenting the status of marine pollution in
the country, especially identifying the hotspots which require urgent attention.

11.2.

Province level

There is a need to develop facilities to dispose of solid waste and oil sludge at the province level in
the Maldives. At present the only municipal landfill site is Thilafushi in Male' Atoll. The World Bank
Maldives Environmental Management Project is working on establishing a regional waste
management facility in Raa Atoll. This would facilitate more effective management of
non-biodegradable solid waste from the outer islands resulting in decreased pollution from solid
waste disposal. More such facilities need to be established at the province level and funds need to
be sought for such projects.

11.3.

Local level

Awareness programmes on marine pollution and pollution sources should be initiated at the island
level. The local people should be made aware of the significance of the marine environment to their
livelihoods along with the importance of conserving it. Campaigns to advocate ways of minimising
waste and other sources of pollution at the household and island levels should be initiated.

12.Summary and conclusions
The Republic of Maldives is an archipelago of small low-lying islands situated on the western side of
the Bay of Bengal region and is the largest reef system in the Indian Ocean. The country experiences
the north-eastern and south-western monsoons and wave data shows that the eastern side of the
country is not submitted to harsh wave conditions. The country has a population of about 310,000
and the people share a common history, culture and language.
The main coastal activities in the country are Fisheries and Tourism with the sectors contributing 7%
and 27% to the GDP respectively. The coast and the associated coral reefs are the basis for the
existence and livelihoods of Maldivians and there is an urgency to abate existing levels of coastal
pollution to conserve the natural environment in pristine conditions.
Pollution, especially coastal and marine pollution is a subject that has not been studied well in the
Maldives. Land-based sources of coastal pollution in the country include contamination from solid
waste, sewage and wastewater and impacts from agriculture and mariculture activities.
Marine-based pollution sources are oil pollution, eutrophication and risk from ballast water
discharge. Of the mentioned sources, solid waste poses the greatest threat to the coastal
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environment and waste management becomes the biggest environmental challenge that the
country faces.
In the Maldives water quality objectives and targets do not exist for the coastal and marine
environment. The Water and Sanitation Policy Statement of the Maldives is focussed on
groundwater and provides some objectives for safe sanitation.
Hotspot analysis studies have not been carried out in the Maldives for coastal pollution. However,
the sole municipal landfill site, Thilafushi and the islands where fuel is stored are expected to be at
higher risk of pollution. An analysis was recently carried out for a project on integrated water
resources management to assess the hotspots of agricultural islands impacting on the groundwater.
Five hotspots were identified in this study.
It is difficult to assess which government agency has the mandate to control coastal pollution. The
Environmental Protection Agency of the Ministry of Housing and Environment is an independent
regulatory authority and houses the Waste Management Pollution Prevention Section. While their
responsibility lies in making rules, regulations and standards for waste management and researching
and experimenting on environmental pollution, there is very little expertise at the agency to
undertake studies on coastal pollution. Among other stakeholders are Ministry of Fisheries and
Agriculture, Ministry of Transport and Civil Aviation, Maldives Ports Limited, Coast Guard, Maldives
Food and Drug Authority and State Trading Organisation.
The present status of marine pollution is difficult to assess given the lack of studies undertaken on
marine and coastal pollution in the Maldives. Solid waste management is the most difficult task at
hand owing to the geographic spread of the islands, increasing populations, high cost involved in
waste management and the rapidly changing lifestyles of the people. Island Waste Management
Centres have been constructed in several islands following the tsunami but these are not used
effectively due to lack of a transportation system for final disposal of non-biodegradable waste. Only
one municipal land fill site exists at present. The World Bank MEMP project is working on
establishing another such facility in Raa Atoll. While this will aid waste management in the Northern
Province to some extent by shortening the distance to be travelled, the problem of transportation to
the site will still exists. Resorts can play a major role in helping the transfer of this waste component
on their supply vessels from the nearby islands to the land fill sites.
Another problem is the disposal of untreated sewage and wastewater into the marine environment.
To combat this, the government has made it obligatory for all new resorts to implement a sewage
treatment plant before operation. The government is also working on several sewerage projects
which will facilitate treatment of effluent and wastewater in local islands. One of the effects of
disposal of untreated sewage and wastewater into the environment is eutrophication.
Eutrophication has been recorded in the harbours of local islands, especially in the enclosed
harbours where circulation is very limited. Mass fish kill incidents have also been reported in the last
few years and the cause of these fish kills have not been confirmed. Nutrient input from local islands
may be linked to seagrass growth resulting from disposal of untreated effluent and fish waste.
Agriculture and mariculture does not presently pose such a great threat to the marine environment.
Impacts from agriculture are felt more significantly on the freshwater lens and it is believed that very
low amounts of chemicals from pesticides and fertilizers reach the sea. Mariculture is a sector that
has not yet developed in the country and the government is making efforts to encourage the private
sector to diversify in this sector. Once it is more developed, it is anticipated that numerous problems
will arise and legislation will need to be put in place to combat coastal and marine pollution from
mariculture activities.
Oil pollution is expected to be one of the greatest threats of marine pollution in the Maldives. Since
studies focussed on oil pollution have not been carried out, it is difficult to state the level to which
the marine environment is polluted by oil. The main mode of transportation in the Maldives is by sea
and there is no mechanism for waste oil and oily water disposal from the local fleet at present.
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Foreign vessels are expected to abide by international conventions and an oil pollution certificate is
verified by the Maldives Ports Limited to ensure that oily water is disposed at sea before entering
the country. Ballast water is not of much concern to the country as most foreign vessels enter the
country with a full load and therefore do not require much ballast in them.
Trans-boundary coastal pollution issues include increasing threats of persistent organic and heavy
metal pollutants to marine and coastal resources, accidental or deliberate oil spills along the crude
oil transportation route, discharge and runoff of pesticides and other harmful chemicals from
farming and the threat of alien invasive species. However, the source of these problems is not
believed to be local but rather regional. The pollution arising from the neighbouring countries is of
more concern to the Maldives.
Maldives has ratified or acceded many of the international conventions concerning marine pollution.
Among them are MARPOL, 1973 and Protocol 1978, IMO, 1948 and UNCLOS, 1982. Three of the six
annexes under MARPOL have been adopted to date.
Policy and legal mechanisms for pollution control in the Maldives include the Environmental
Protection and Preservation Act (1993) and it’s regulations on Environmental Impact Assessment
and Environmental Liabilities, Guidelines on waste water quality, Policy on Solid Waste Management
and the Draft Pesticides Bill. Institutional mechanisms are insufficient and are very limited in human
resource and financial capacity. Environmental Protection Agency is the legal authority with the
mandate to manage and protect the environment from pollution due to human activities.
Gaps in management and control of marine and coastal pollution in the Maldives are many and
include lack of data for informed decision making, absence of proper legislation governing marine
pollution, overlapping of government agency mandates making it difficult to clearly identify roles
and responsibilities, lack of human resources and financial capacity, absence of implementation of
conventions and related programs and lack of awareness at the local, province and national levels on
marine pollution.
Priorities and remedial measures should be taken urgently and the main concerns include reviewing
mandates of the agencies involved in pollution, formulating a National Pollution Response Plan,
developing the infrastructure and increasing capacity at national level, undertaking a detailed
assessment of the status of marine and coastal pollution in the country and increasing awareness on
marine pollution among the local people at all levels.
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Appendix I

List of people consulted

Name

Designation

Agency

Ibrahim Yasir

Deputy Director

Ministry of Transport and Civil Aviation

Captain Mohamed Saleem

Deputy Director

MNDF Coast Guard

Lieutenant Ahmed Mujuthaba Operations Officer
Mohamed
Ahmed Rasheed
Harbour Master

MNDF Coast Guard

Abdulla Lugumaan

Assistant Chief Officer

Maldives Ports Limited

Hussain Naeem

Assistant Managing Director Maldives Ports Limited

Ahmed Nazim

Assistant Director

Maldives Ports Limited

Ibrahim Mohamed

Assistant Director

Environmental Protection Agency

Ishag Ahmed Naseer

Administrative Officer

Environmental Protection Agency

Ali Naseer

Sales Representative

State Trading Organisation

Shaheeda Adam Ibrahim

Director General

Ministry of Housing and Environment

Shafiya Naeem

Senior Research Officer

Marine Research Centre

Fathimath Sofoora

Scientific Officer

Maldives Food & Drug Authority

Ibrahim Shabau

Director

Ministry of Fisheries & Agriculture

Maldives Ports Limited
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