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1.

INTRODUCTION

1.1

Background

Within the framework of the Strategic Action Programme (SAP) to address pollution
from land based activities, as adopted by the Contracting Parties to the Barcelona
Convention (Monaco, November 2001), Malta is in the process of formulating a
National Action Plan (NAP) for the reduction and elimination of land-based pollution.
The designated national authority for the coordination of this task is the Environment
Protection Directorate of the Malta Environment and Planning Authority.
One key objective for such a NAP is to eliminate by the year 2025, discharges of
contaminants from point sources, in conformity with the Land-Based Sources Protocol.
The progress in achieving this objective will be assessed in 2010, by when 30 to 50%
reduction (depending on the targeted contaminant) in the contaminants’ releases and
emissions are expected to be reached. In order to be in a position to assess such
progress, it was decided that the first phase in the setting of the NAP would be to
prepare a Baseline Budget (BB) of emissions and/or releases for the SAP targeted
pollutants. The BB is to be set for year 2003.
In order to be in a position to compile the BB, a National Diagnostic Analysis (NDA) is
to be carried out, based on existing information. This NDA is to identify and assess the
national conditions and issues, including:
o
o
o
o
o

Nature and severity of problems;
Contaminants and their sources;
Physical alterations and degradation of habitats;
Sources of degradation;
Geographical areas of concern.

It is to form the basis for the elaboration of the NAP.
The NDA is being presented in the present document. Such analysis has been carried
by Professor Victor Axiak as national expert commissioned by the Coordinating Unit
for the Mediterranean Action Plan (UNEP), with the assistance of the Environment
Protection Directorate.
The format of the present document is as per instructions received from the MED POL
secretariat.
This first chapter will outline the past and current administrative and legal initiatives
and programmes to address marine pollution from land based activities and to protect
the coastal marine environment in general. It will also briefly review the main features
and particular characteristics of such coastal marine environment, as a background to
the chapters that follow.
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For the purpose of the National Action Plan, and subsequently for the purpose of
compilation of the present NDA, the whole of the Maltese Archipelago is to be
considered as a single administrative region.

1.2

National Programmes Addressing Marine Pollution

Threats and risks to coastal environmental quality (and marine pollution) may be
managed both through specific programmes addressing such issues as well as through
more general administrative and policy implementation programmes in environmental
management. Both types of initiatives will be outlined here.
According to Malta’s National Report, submitted by the Government of Malta to the
World Summit for Sustainable Development (2002), the main threats to the coastal and
marine environment stem from lack of integrated planning and management . The
exploitation of the marine and coastal environment has historically been addressed in a
sectorial manner, with inadequate strategic long-term direction. The majority of coastal
uses have been developed in a manner that has not considered the implications on the
natural processes, cultural resources and other uses. In general, marine resource
management is still hampered by the absence of a property management system similar
to that adopted on land.
Coastal zone management is a multi-disciplinary subject that aims to manage and
coordinate the various conflicting users making use of and affecting the coastal
environment. In a country like Malta the number of stakeholders concerned with
coastal/marine issues is especially high and the problems associated with the coordination of this work are obviously high as well, with several agencies and
institutions having jurisdiction over particular geographical areas or uses of the coast.
There is therefore a very real need to promote integrated coastal zone management
between all the relevant parties.

1.2.1

Coastal Zone Management in Malta

The implementation of coastal zone management is the subject of a number of
international agreements. Some of these target general issues whereas others are more
sector-specific. Malta is party to a number of these international agreements, the two
most important being the UN Convention on Biological Diversity (Rio Convention)
and the UN Law of the Sea (UNCLOS). On a regional level, the most important
coastal management plan established for the Mediterranean is the Mediterranean Action
Plan (MAP) of the United Nations Environment Programme (UNEP), with its various
topical protocols.
In 2000, Malta initiated an integrated Coastal Area Management Programme (CAMP)
under the auspices of the MAP. The programme, which was concluded in 2002,
includes a number of thematic activities and projects dealing with coastal issues (e.g.
soil erosion, marine conservation, sustainable coastal management, health, tourism and
water resources management). The project produced an integrated resource plan for the
coastal area of the northwest of Malta.
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Undoubtedly, the most pressing and urgent issue that requires tackling with regards to
coastal management is the integration of the various institutional remits and
responsibilities that in one way or another affect the coastal zone. This requires
addressing a long-standing tradition of sectoral management and administration and its
substitution with a more organic and inclusive approach that would seek to reach
consensus as much as possible, including through innovative approaches such as
mediation and conflict resolution.

1.2.2

Institutional Framework

In 1992, the Ministry for the Environment was set up, with a portfolio that covered
environmental protection as well as public works. The Environment Protection
Department acted as the executive arm of the Ministry, supporting it by issuing policies
and regulations, and seeing to their enforcement.
The Planning Authority was established under the Development Planning Act of 1992
for the promotion of proper land development and the control of such development in
accordance with policies, plans and conditions approved by the Government. The
Authority was responsible for the preparation of the Structure Plan and supplementary
documents, the conduct of consultations with the public and private sector, as well as
the publication of an official manual containing a list of the approved policies, plans,
conditions and procedures laws of Malta.
In 2002, the Environment Protection Department merged with the Planning Authority,
forming the Malta Environment and Planning Authority (MEPA) within the Ministry of
Home Affairs and the Environment, now Ministry of Rural Affairs and the
Environment.

1.2.2.1

Environment Protection Directorate

The Environment Protection Directorate, within MEPA is the regulatory entity that
caters for the protection of biological diversity, pollution prevention and control, and
waste management. It is made up of three sections, one dealing with nature protection,
another with resources management and a third with pollution control, wastes and
minerals.
The Directorate is responsible for the implementation of the Environment Protection
Act and for the formulation of environmental policies and regulations. Enforcement of
environmental legislation is the task of the Environment Protection Inspectorate,
assisted by the Administrative Law Enforcement section of the Police. It is the
Directorate’s duty, however, to act as guardian and to ensure that the executive police
enforce the law and seek judicial redress in case of infringement.
The Pollution Control Waste and Minerals Unit within EPD is the body most directly
responsible for the monitoring and control of land-based sources of pollution. Its
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current responsibilities include amongst others, waste management, atmospheric and
marine pollution control, chemical and industrial risks management, etc…

1.2.2.2

The Planning Directorate

Through the Planning Directorate, the Malta Environment and Environment Authority
is entrusted with the task of revising the Structure Plan as one of its tasks. To fulfil its
mandate the Directorate carries out surveys of those matters affecting the character and
quality of the environment. Adequate opportunities are guaranteed by law for
individuals and organizations to make representations to the Authority when the latter
is reviewing the Structure Plan.
Furthermore, the Planning Directorate may consider it necessary to prepare more
detailed proposals than those embodied in the Structure Plan, so as to ensure the proper
and effective management of development. Such plans, which are called subsidiary
plans, can be subject plans, local plans and action plans, as the case may be.

1.2.2.3

The National Commission for Sustainable Development

The Environment Protection Act (Act XX of 2001) establishes the National
Commission for Sustainable Development (NCSD) under the Chairmanship of the
Prime Minister. According to Section 8(7) of the Environment Protection Act the
functions of the NCSD are to advocate sustainable development across all sectors of
Malta, review progress in the achievement of such sustainable development and to
build consensus on action needed to achieve further progress. The NCSD is to identify
any relevant processes or policies which may be undermining sustainable development
and propose alternative processes or policies to the Government for adoption. The
NCSD is also to identify trends which may significantly give rise to unsustainable
development and which will not be reversed on the basis of current or planned action,
and recommend action to reverse such trends.
The setting up of the NCSD is expected to encourage and stimulate good practice in the
use and management of natural resources, in particular their minimal use and maximum
reuse by recycling in an environmentally sustainable manner. In carrying out the
above-mentioned functions, the Commission may appoint advisory committees to make
recommendations on specific subjects or actions. The recommendations and decisions
of the Commission do not have an executive force but are to be considered as
authoritative recommendations of best practice in achieving sustainable development.

1.2.2.4

Other Relevant Institutions

The Malta Maritime Authority is responsible for maritime affairs which include also
certain environmental aspects such as pollution control in internal waters and shipping
standards. This Authority (jointly with EPD) also controls dumping at sea.
The Maritime Squadron of the Armed Forces of Malta is responsible for the
National Diagnostic Analysis for Malta (Version 22 Jan 04)

6

maintenance of law and order in the territorial sea and the contiguous zone. It also
contributes towards the control of major marine spills.
The Public Health Department, which falls under the auspices of the Ministry of
Health, is responsible for air quality and water quality from a public health perspective
as well as for the reporting and monitoring of air and bathing water quality.
The Occupational Health and Safety Authority (OHSA) is responsible for
occupational health and safety issues and falls under the auspices of the Ministry for
Social Policy.
The Agriculture Department, is responsible for agricultural policy, agro-industry,
veterinary services, afforestation, the importation and use of pesticides and the
management of certain natural resources such as soil and sand. The Department of
Fisheries, is responsible for marine life for harvesting purposes, for fishing methods
and for aquaculture
The Malta Resources Authority is a public institution with regulatory responsibilities,
monitoring and review over water, energy and mineral resources in the Maltese Islands.
The Drainage Department is responsible for the environmental standards relating to
the public sewerage system, as opposed to the Health Department and the Environment
Protection Department which are responsible for safeguarding the marine environment
for reasons of public health and the environment protection, respectively.
The Malta Standards Authority, which was set up recently, is responsible for setting
standards including environmental standards. The Malta Standards Authority also runs
regular courses on International Standards on Environmental Management (ISO14000).
The Authority has transposed all European and International Standards on sustainable
development as national standards.
The Department for Civil Protection is responsible for co-ordinating matters during
national emergencies, including environmental emergencies such as major oil spills.
Local Councils, set up by the Local Councils Act have functions which impact on the
environment related to the provision for the collection and removal of refuse from
public or private places, the maintenance of receptacles for the temporary deposit and
collection of waste. Also, they may make recommendations to any competent authority
for, or in relation to, any planning or building scheme.

1.2.3

Information and monitoring of the marine environment

A basic tool for policy planning and implementation is regular long-term monitoring of
a set of parameters over time to establish trends, and identify any potential problems in
time for effective remedial action and define future action in this area.
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1.2.3.1

National Monitoring Programme for Coastal Waters

Although a number of short-term specific monitoring programmes have been carried
out by the Environment Protection Department (now Directorate within MEPA) to
address specific issues, one particular monitoring programme has been ongoing
regularly since 1998, as part of the implementation of the provisions arising from
commitments under the Land-Based Sources Protocol of the Barcelona Convention, in
particular the MED POL monitoring programme.
The present water quality monitoring program started in 1998 for monitoring of
seawater, while sediments have been monitored since 2000. Six reports have been
presented so far, while the seventh one is currently in preparation.
The aims of this monitoring program are:
•
•
•

To initially provide baseline data on basic water and some sediment parameters
in relatively clean coastal sites for use as reference sites.
Monitor the same parameters in areas that are exposed to land-based sources of
pollution and other anthropogenic pressures.
Identify trends in coastal environmental quality from the data generated.

The water parameters measured are pH, temperature, salinity, water visibility and
transparency, chlorophyll a, nitrates and phosphates. The sediment parameters
monitored are total petroleum hydrocarbons and heavy metals (copper, chromium,
mercury, cadmium, lead). Some of these parameters are measured on site, while for
others, samples are collected for analytical laboratory techniques.
Parameters are monitored twice a year, once during the dry season (May-June) and
once during the wet season (November - December). The number of sites monitored
has slowly increased to cover virtually the entire coast, making this monitoring
programme more comprehensive (Figure 1.1).
For many parameters, distinct trends emerge both due to anthropogenic impact as well
as due to naturally occurring seasonal changes. Thus when interpreting the data
collected, the baseline measurements from the relatively-clean reference sites is taken
as a benchmark against which other data is compared.
Surface water temperatures show typical seasonal fluctuations between summer and
winter. On the other hand, anomalously high temperatures are observed at Marsa
(Menqa) and Hofra z-Zghira, both of which are exposed to thermal effluents from
power stations. The average increase in temperature resulting from the release of
thermal effluents is found to be 4oC.
Salinity values ranged between 37 and 37.8ppt, which is typical of the Mediterranean
Sea. Nonetheless, in some enclosed areas that are characterized by poor dispersion,
surface salinity is found to be altered due to input from land run-off.
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Water turbidity (in terms of beam attenuation coefficient) is found to be higher in
harbours and other enclosed areas when compared to reference sites. This is also the
case for areas exposed to fish farms. Nonetheless, of all impacted areas, the highest
turbidity is overall always found in the vicinity of power stations. Over time, an
emerging trend is also being observed for harbour areas, which are showing an upward
trend in turbidity over time.

Figure 1.1. National Monitoring Programme for Coastal Waters. Location
of inshore waters being monitored.

The measurement of nutrients (nitrates and phosphates) and chlorophyll a, are used to
give an overall picture regarding the potential for eutrophication problems to arise.
During the past few years, there has been an increasingly upward trend in the levels of
chlorophyll a in all impacted areas. Nonetheless the instances of very high chlorophyll
a concentration recorded in February 1998 and September 1999, have not been noted
again.
The overall highest chlorophyll a concentrations seem to be present in inshore coastal
waters exposed to discharges from power stations and in marinas.

1.2.3.2

Other Monitoring Programmes

The largest collection of information on environmental quality as well as on marine
habitats around the Maltese Islands was carried out over the last decade, mainly as part
of environmental impacts assessments of existing and proposed projects or to produce
inventories of coastal resources. These baseline studies on the submarine littoral and
macrobenthic assemblages cover approximately 4.7 square kilometers of seabed area
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and a coastal length of 20 kilometers. A study has been commissioned to investigate the
Posidonia oceanica meadows around the Maltese Islands.
The Public Health Department has been monitoring bathing waters for bacteriological
quality since 1992. The University of Malta also conducts ad hoc research in the
vicinity of particular localities such as harbours and sewage outfalls. There is also
research work on coastal resources and on basline studies of macrobenthic communities
and assemblages. Biodiversity data has also been generated by other organisations
namely the Euro-Mediterranean Centre on Insular Coastal Dynamics (ICOD), the Malta
Council for Science and Technology (MCST) and International Environment Institute
(IEI), The National Aquaculture Centre (NAC), the Department of Agriculture and
Fisheries and the former Environment Protection Department within the Ministry of
Environment.
The main problem is that marine data has been collected through project-based
assessment and baseline information is still lacking. No stock assessment has been
made for fisheries resources exploited in the Maltese Islands, for instance, leaving a
gap on valuable information. Information with respect to impact from industrial
discharge and the location of landfills along the coast is also sparse. Malta hosts the
Mediterranean Global Ocean Observing System (MEDGOOS) which networks the
main marine research centres in the region, however there is no marine research centre
per se in the Maltese Islands.

1.3

Legal Framework for the Protection of the Marine Environment
from Pollution in Malta

1.3.1

Introduction

The one major legal tool for environment protection in Malta is the Environment
Protection Act of 2001, which repealed an earlier Environment Protection Act (1991).
The Competent Authority for the implementation of the EPA is the Environment
Protection Department (now the Environment Protection Directorate within the Malta
Environment and Planning Authority).
Within the framework of the EPA 2001, ''environment'' is taken to mean “the whole of
the elements and conditions, natural or man made, existing on earth, whether together
or in isolation…” The definition of environment includes air, water and land; all the
layers of the atmosphere; all organic and inorganic matter and all living organisms; all
ecosystems; and the landscape.
While the implementation of the EPA lies within the remit of the Environment
Protection Directorate, the EPA states that it is the duty of every person to protect the
environment and to manage natural resources in a sustainable manner. Nonetheless, the
competent authority as nominated by the minister shall have specific duties related to
the implementation of the Act including advising on the setting of environmental
standards, establish objectives, issue permits, establish threshold levels of discharge,
monitor environmental quality, publishing reports on the state of the environment, and
others. Subsidiary legislation under the EPA ‘homes in’ on the various obligations
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arising from the EPA, including protection of the marine environment through its
sustainable use and control of discharges.
With the exception of Articles 11-17, the EPA entered into force on September 18th
2001, while Article 12, relating to the issue of licenses entered into force on June 28th
2002. With Malta’s accession negotiations to the European Union, European Directives
have been transposed into subsidiary legislation falling under the EPA. What follows is
a review of subsidiary legislation falling under the EPA that is specifically related to
protection of the marine environment.

1.3.2 CD 76/464/EEC on pollution caused by certain dangerous substances
discharged into the aquatic environment
Directive 76/464/EEC, commonly known as the dangerous substances directive (DSD),
was transposed into LN213 of 2001. The scope of the legislation is the setting up of a
permitting system to control discharges of List I substances (substances that are toxic
due to their persistence, toxicity and bioaccumulation) and to formulate pollution
reduction programmes for List II substances, which need to be controlled, but are not as
harmful as List I.
The types of operations that are to be controlled by the permitting regime set up under
the DSD, are given in CD95/337/EC. The operations applicable for Malta are sewage
discharges, discharges from power stations and discharges from shipyards.
The Commission has issued a number of Daughter Directives to the DSD, which give
emission limit values for discharge in the aquatic environment as well as quality
objectives for the concentration of those substances in water, sediments and also biota.
The Daughter Directives, as transposed in Maltese legislation are the following:
•
•
•
•
•

LN218/2001 on the limit values and quality objectives for
hexachlorocyclohexane discharges regulations, 2001.
LN219/2001 on limit values and quality objectives for mercury discharges by
sectors other than the chlor-alkali electrolysis industry regulations, 2001.
LN220/2001 on limit values and quality objectives for mercury discharges by
the chlor-alkali electrolysis industry regulations, 2001.
LN221/2001 on limit values and quality objectives for cadmium discharges
regulations, 2001.
LN227/2001 on limit values and quality objectives for discharge of certain
dangerous substances into the aquatic environment regulations, 2001

1.3.3 CD 91/271/EC – The Urban Wastewater Treatment Directive
The objective of the Directive is to protect the environment from the adverse effects of
discharges of urban waste water and of waste water from industrial sectors of agro-food
industry.
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It aims to provide prior regulation or specific authorization for all discharges of urban
waste water and industrial waste water from the particular sectors mentioned in the
Directive, as well as for all discharges of industrial waste water into urban waste water
systems and to provide urban waste water collecting systems (sewerage) and treatment
plants for all agglomerations above 2.000 population equivalents (widely used
measurement unit for the organic pollution of waste water equalling to the average
pollution load of one person per day). Member States must publish situation reports
every two years and establish implementation programmes.
This Directive was transposed into LN 340/2001. Malta has been granted a transition
period for its implementation, based on the phased construction and operation of three
sewage treatment plants, two in Malta and one in Gozo. The final date for the full
implementation of this regulation is March 2007.

1.3.4

CD2000/60/EC – The Water Framework Directive

The WFD is the result of a complete restructuring process concerning European
Water Policy, the directive having been adopted in December 2000. The WFD
addresses the increasing awareness of citizens and other involved parties for their
water.
The key aims of the Water Framework Directive are:
• expanding the scope of water protection to all waters, surface waters and
•
•
•
•
•
•

groundwater
achieving "good status" for all waters by a set deadline
water management based on river basins
"combined approach" of emission limit values and quality standards
getting the prices right
getting the citizen involved more closely
streamlining legislation

The WFD adopts a system of management by river basin - the natural geographical
and hydrological unit - instead of according to administrative or political boundaries.
For each river basin district a "river basin management plan" will need to be
established and updated every six years, and this will provide the context for the coordination requirements identified above.
There are a number of objectives in respect of which the quality of water is protected.
The key ones at European level are general protection of the aquatic ecology, specific
protection of unique and valuable habitats, protection of drinking water resources,
and protection of bathing water. All these objectives must be integrated for each river
basin.
One further important aspect of the WFD is the combined aprroach of emission limit
values and quality objectives as opposed to the ‘traditional’ dichotomy in approach
to pollution control at European level, with some controls concentrating on what is
achievable at source, through the application of technology; and some dealing with
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the needs of the receiving environment in the form of quality objectives. Both are
needed in practice and the Water Framework Directive formalises this.
In Malta, the Water Framework Directive transposition is currently in progress and
has also been issued for public consulation (in October 2003).

1.3.5 CD 96/61/EC - Integrated Pollution Prevention and Control (IPPC)
The EU has a set of common rules on permitting for industrial installations, set out in
the IPPC Directive of 1996. The IPPC Directive is about minimising pollution from
various point sources throughout the European Union. All installations covered by
Annex I of the Directive are required to obtain an authorisation (permit) from the
relevant authorities. The permits must be based on the concept of Best Available
Techniques (or BAT), which in some cases means quite radical environmental
improvements.
"Integrated" means that the permits must take into account the whole environmental
performance of the plant, i.e. emissions to air, water and land, generation of waste, use
of raw materials, energy efficiency, noise, prevention of accidents, risk management,
etc.
In Malta, the IPPC directive was transposed into LN165/2001, later repealed by
LN234/2002. Exisiting installations have to be applying BAT by 2007, while the
Directive enters into force immediately for new installations. In Malta there are 19
exisiting IPPC installations, and the three operators falling under the permitting system
of CD76/464/EEC are all IPPC sites.

1.3.6 CD 91/676/EEC concerning the protection of waters against pollution
caused by nitrates from agricultural sources
Council Directive 91/676/EEC (referred to as the Nitrates Directive) concerning the
protection of waters against pollution caused by nitrates from agricultural sources was
adopted on 12 December 1991. A sister Directive 91/271/EEC (Urban Waste Water
Treatment) was adopted on 21 May 1991. This Directive aims to reduce water pollution
caused or induced by nitrate from agricultural sources and to prevent further pollution
of this type. It relates to the eutrophication of natural waters and the contamination of
waters used as drinking water sources.
To comply with the Nitrate in Agriculture Directive, Malta must identify waters
affected by nitrate pollution and designate these and the areas draining into them, as
Nitrate Vulnerable Zones (NVZs). Within these NVZs, remediation measures,
focusing on the reduction of nitrate pollution, must be implemented. These measures
must contain certain mandatory actions, as part of a NVZ Action Programme, including
restrictions of the amount of fertilizer that may be applied to land annually. Similar,
but voluntary action measures, referred to as Codes of Good Agricultural Practice, may
be applied outside the NVZs. Production of a Code is a mandatory action under the
Directive. Finally, a sound water quality sampling programme, focusing on nitrate
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concentrations in groundwater and surface waters, must be established in order to
evaluate the impacts of nitrate pollution, including the likelihood of eutrophication in
territorial waters.

1.4

Main Features of Malta’s Marine and Coastal Environments

1.4.1

Physical Constraints and Demography

The Maltese Islands consisting of three inhabited islands (Malta, Gozo and Comino)
are located 96 km south of Sicily and 320 km from North Africa. This central location
within the Mediterranean has brought about considerable economic and social benefits,
but has also led to considerable environmental problems resulting from the intense
maritime traffic prevalent in this area. Furthermore, as a result of this location between
the two major Mediterranean basins, these islands have unique ecological
characteristics and species associations. Although small in size, these islands exhibit a
considerable range of landscape and seascape diversities as well as of the ecosystems
they support.
Malta ranks as one of the most densely populated countries in the world, with over
1,200 persons per km2. Furthermore, the population density is unevenly spread and is
mainly concentrated along the central and southern areas and coastlines (as indicated in
Figure 1.2). The main concentration is found along the Grand Harbour Region, with
Senglea registering the highest population densities in these islands at 22,074 persons
per km2.

Figure 1.2: Population Density distribution in 1995
Source: Census of Malta 1995 Web-Mapping Project: http://CensusofMalta1995
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In general, tourists arrivals have continued to increase since 1996, though some decline
in such arrivals have been reported over the past 2 years. The number of tourists is
about 2.5 times the population, and if converted to annual resident equivalent, tourists
residing in Malta in recent years amounted to about 7% of the Maltese population in
any one year. Evidently, this high population density, coupled with the influx of mass
tourism are exerting significant anthropogenic pressures on our coastal areas and waters
through increased production of solid and liquid wastes, over-exploitation of our
limited beach resources, coastal traffic congestion as well as increasing demands for
coastal lands for touristic (and other) developments.

1.4.2

The Coastal Area

The extent of the coastal area for the Maltese Islands, at least for the purpose of
planning, is shown in Figure 1.3.

Figure 1.3: Map showing the coastal zone boundary for the Maltese Islands as established
by the Planning Authority in the Coastal Strategy Topic Paper.
Reproduced from the Coastal Strategy Topic Paper, Planning Authority, 2002a

In the more general sense, the coastal zone can be defined as a “geographical space
incorporating land and sea areas within which the natural processes interact to create a
unique dynamic system”. It also “incorporates those activities on land and at sea where
human activities are directly influenced by or can influence the quality of the natural
resources” (SoER,2002).
The coastal zone boundary as identified in Figure 1.3 has been designated on the basis
of ecological, physical and administrative criteria so that the extent of this zone is not
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uniform and different areas exhibit different widths, with a narrow coastal zone in built
up areas and extended coastal zones in rural areas. This zone amounts to 61.8 km2 or
19.6% of the total land area (Planning Authority, 2002).
In general, coastal areas contain more abandoned agricultural land due to salinity
problems than inland rural areas. Furthermore, the coastal areas also support a higher
biodiversity. Many coastal localities support rare and endangered habitat types such as
sand dunes, cliffs and saline marshlands. Sandy beaches constituting only 2.6% of the
total coastline, are often under intense pressure due to intensive local and touristic use,
and are often exposed to erosion generally due to inland anthropogenic developments in
valley leading to such areas, and/or coastline engineering works.
38% of the Malta coastline and as much as 73% of Gozo’s coastline are in fact
inaccessible due to physical features. In 1989, as much as 84% of the accessible
coastline in Malta and 74% in Gozo and Comino is dominated by touristic
developments. Presently, these figures are bound to be higher, especially in the case of
Malta mainland.
In 1989, industrial activities such as ship repairing, salt production, desalination plants,
and quarrying extended up to 8% and 4.5% of the total coastlines of Malta and Gozo
respectively. Coastline frontage dedicated to maritime activities was estimated to be
16.5% for Malta and 4.5% for Gozo. Coastal agriculture is more prominent in Gozo
where it extends up to 57% of the coastline, while in Malta it covers approximately
23% of the coast.
The degree of pressures from coastline developments may be appreciated if one
considers the fact that over the period 1998-2002, the estimated coastline was increased
from 258.07 km to 271.22 km. This 5% increase (which may be considered to be of
significant proportions) is mainly due to major coastal engineering works associated
with the expansion of the Freeport, the excavation of the Portomaso marina and the
reclamation of land at Cirkewwa in connection with the new Ferry Terminal
development. No such drastic changes took place on Gozo or Comino.
Intense human activities, mostly related to tourism and less so to fishfarming and
industry, have exerted great pressures on our coastal resources. Alteration in coastal
features have led to loss of special habitats such as sand dunes and saline marshes.
Sand-dune systems associated with some of the major beaches are much degraded due
to intense beach use by locals and tourists. Some coastline quarries (two in Malta and
one in Gozo) have broken completely through coastal cliffs and are degrading and
altering the natural coastal features present. Marine litter on beaches and in various
inshore sea bottoms is often reported to be significantly high though little quantitative
data is presently available.
Reviews of the most important biotic features of the coastal and inshore benthic areas
may be found in the State of Environment Reports for Malta, 1998,2002. Most of the
islands’ coastline is rocky and supports limited supralittoral and mediolittoral
communities. The infralittoral (from mean sea level down to a depth where there is
sufficient light for normal photosynthesis) extends down to a depth of about 60m and the
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main communities developing on the rocky substrata within this region are those
dominated by attached macroalgae.
Sea-grass meadows are perhaps the most important sublittoral biotic communities in the
Mediterranean as well as in Malta. Sea-grass meadows are highly productive ecosystems
on which a large number of other ecosystems, and individual species, depend; for
example, many fish and cephalopods use these meadows as breeding and nursery
grounds. Although common and widespread round the Maltese Islands, sea-grasses are
very sensitive to pollution and habitat modification. In semi-enclosed coastal areas and in
areas exposed to intense anthropogenic pressures, there is evidence to suggest that these
meadows have regressed and eroded away. Several types of sea-grass meadows exist. In
deeper water these are formed mainly by Neptune Grass (Posidonia oceanica), a species
endemic to the Mediterranean. In more sheltered localities and in shallow water, the
meadows are based on Lesser Neptune Grass (Cymodocea nodosa), Red Sea Grass
(Halophila stipulacea), in some localities accompanied by the alga Caulerpa prolifera.
In the circalittoral region, the hard substrata are dominated by attached forms, such as
encrusting algae, tube-worms, false-corals (bryozoans), sponges and corals. This same
assemblage of species is also found in shallower water, however, where environmental
conditions mimic those of the circalittoral zone, for example in deep submarine caves.
Soft circalittoral substrata are characterized by burrowing animals (e.g. heart-urchins) or
those that live on (e.g. brittle-stars and sea-cucumbers) or partly embedded in the
sediment (e.g. pennatulaceans or sea-pens and alcyonarians or soft-corals).
Off the northern and north-western coasts of the Maltese Islands, a characteristic maerl
assemblage forms in the transition between the lower infralittoral and the upper
circalittoral. Maerl consists of mixed coarse sand and shell gravel which becomes
colonised by species of coralline algae, of which the most important local species are
Phymatolithon calcareum, Lithothamnion minervae and Lithothamnion corallioides
which are free living on the bottom and a constituent of the sediment. In the
Mediterranean, maerl communities have a limited geographical distribution, and are
considered a threatened habitat.
The coastal waters of the Maltese Islands, are generally oligotrophic except those in
inshore, semi-enclosed and densely populated areas (such as harbours).
Water quality in offshore and open coastal areas is generally good, except at those
locations exposed to the discharge of untreated sewage. Bathing water quality is good
and satisfactory in most places though certain ‘hot spots” are known to occur and will
be identified later on in the present report.
The northern inshore waters, especially those around Gozo and Comino are generally
free from any eutrophic conditions, while the main ‘hot spots’ of eutrophic conditions
have been located on the southern coastline of Malta starting from Marsamxett and
Grand Harbour, up to Marsaxlokk.
Although no major oil spill has ever reached our coastline, the Central Mediterranean is
an area with relatively high maritime traffic and the associated risks of incidents are
evidently high. Furthermore, there is evidence to suggest that chronic low-level
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pollution by oil and petroleum products from chronic sources such as boating activities
as well as fuel terminal operations are becoming increasingly significant.
Other forms of pollution in Malta’s coastal areas will be identified and assessed in the
present report.
1.4.3

Marine Living Resources

The fisheries industry in Malta mainly artesian, and only a small number of fishing
vessels operate on the high seas. The total fish landings in 2001 amounted to about 657
m.tons with a value of about Lm 1.33 million (Schembri et al., 2002). The most
important fish caught are dorado (lampuka) (about 36%), bluefin tuna (about 22% of
catch), and swordfish (about 9 %), although there is considerable variation in these
percentages from one year to another.
The Aquaculture industry was introduced in Malta in 1989 and over 10 years it
proliferated rapidly from a production of 300 tonnes in 1992 to a total licensed
production potential estimated at 3000 metric tonnes per year in 2001. The main
species produced on both commercial sea based and land based operations were sea
bass (Dicentrarchus labrax) and sea bream (Sparus aurata). Since 2001, there has been
a dramatic shift towards tuna penning with sea bream operators seeking to convert and
extend their farms for such purposes. Bluefin tuna for pens is caught from the wild
stock in the Central Mediterranean. Potential pollutants include nutrient inputs from
cage sites, slick of fish oil on the surface of the water and decomposition from
overfeeding. In some cases, there is evidence of impact on water quality and on
Posidonia oceanica meadows for inshore fish farms, and on sediment quality, in
offshore tuna penning.
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2.

NATURE AND SEVERITY OF PROBLEMS ON
THE COASTAL AREAS RESULTING FROM
LAND-BASED ACTIVITIES.

2.1

Contaminants and Sources

2.1.1

Sewage

The sewerage system in Malta collects both domestic and industrial wastes, as well as
some storm water runoff, and consists of two main networks (Malta Structure Plan,
1990). The largest of these networks services the southern part of the island and most of
which converges at the Marsa Sewage Pumping Station, from where it is pumped either
to the submarine sewage outfall at Wied Ghammieq, or to the only sewage treatment
plant, at Sant Antnin (Malta Structure Plan, 1990).
In 1992, the total amount of wastewater discharged into the marine environment was
estimated to be 23.2 million m3 per year. (COWIconsult, 1992). Estimates for 1995
(Castaglia, 1996), put this figure of annual volume of discharged effluents at 25.8
million m3. Estimates for 2000 (SoER,2002) indicate that this annual volume has been
reduced to approximately 18.7 million m3 per year. While in the absence of direct
measurements this reduction may not be verified at this stage, it is most likely that there
has been a downward trend in the discharge of sewage production in Malta, mainly due
to reduced water consumption.
The sewerage system is presently being upgraded to satisfy requirements as stipulated
by Council Directive 91/271/EC. Within the next few years, it is expected that all
domestic and industrial wastes will be treated to secondary level and that the effluents
will be discharged into the marine environment through submarine outfalls equipped
with proper diffusers. A Storm Water Master Plan is also presently being implemented
to make full and efficient use of storm water and to prevent overloading of the
sewerage system, which would have negative environmental impacts.
Sewage effluents are discharged into the marine environment via two types of point
discharges:
a)
b)

Official sewage outfalls, discharging continuously;
Sewage Overflows, mainly from pumping stations discharging in
emergency situations.

2.1.1.1 Sewage Outfalls
There are currently two main outfalls in Malta (Wied Ghammieq near Xghajra, and
Cumnija) and one in Gozo (Ras il-Hobz). Other minor outfalls are present but their
discharge rates are much less. These include Anchor Bay (Malta); Wied Mielah and
San Blas (Gozo). The location of these outfalls is shown in Figure 2.1.1.1. No direct
measurements are kept for the discharge rates from these outfalls. Furthermore,
requests submitted to the Drainage Department for data on quantities and quality of
such discharged waters for the purpose of the present report, have remained
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unanswered. Therefore, in the following review, discharge rates have been estimated on
the basis of water consumption for 2000 (SoER,2002).

Figure 2.1.1.1: Location of sewage outfalls and many of the coastal pumping stations
which may occasionally act as sewage overflows into coastal waters. Other discharges
discussed in text are also indicated.

2.1.1.1.1

Wied Ghammieq

The Wied Ghammieq outfall is situated on the north-eastern coast of Malta. Close to
the coastal settlement of Xghajra. The sewage is released into the sea via a 716m long
submarine pipeline, running at right angles to the coastline, the terminal diffuser being
at a depth of some 36m.
When operating normally, the Wied Ghammieq pumping station discharges raw
sewage through the outfall at an average rate of 58,000 to 33,000 m3/day. This value
varies with season and with the level of operation of the sewage treatment plant at Sant
Antnin. The Wied Ghammieq submarine outfall is designed to produce an immediate
dilution of 1:200 at the point of discharge, and a further dilution of 1:1000 as the
freshwater plume rises to the surface above the point of discharge, under calm sea
conditions. However, frequent rupture of the pipeline along its submerged section
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results in undiffused sewage being discharged at a distance much closer to the shore
than actually intended. In such cases, sewage emerges in a jet with minimal dilution
and is carried by surface currents, usually in an easterly or south-easterly direction,
since the prevailing winds are westerly and north-westerly. No proper records are kept
for the rates of failure of outfalls. However according to Ing. Mark Mangion, (Drainage
Department, personal communication) under normal circumstances, the pumping
station at Wied Ghammieq would be out of operation for 3 to 4 times per year.
The main reasons for the operational failures of the submarine sewage outfall at Wied
Ghammieq have been identified as power failure, ageing components, equipment
breakdown, as well as wilful damage and insufficient funding.
The SoER 1998, had reviewed the data available on the environmental impact of
untreated sewage in our coastal waters. It included a LANDSAT satellite image
showing that when the outfall is not operating normally and the sewage is being
discharged directly on the shoreline, the extent of the contaminated coast may extend
up to Zonqor Point. More recent satellite imagery has proved that the geographical
extent of impact for this outfall is much greater than this.
Axiak et al. (2000) analysed a set of 10 ERS SAR satellite images acquired over Malta
between 1995 and 1997. One of such images concerning an ERS-2 SAR image sector
of the southeastern part of Malta, acquired on 5-July-1997, is presented in Figure
2.1.1.2A. During this period the Wied Ghamieq submarine outfall was again not in
operation and the sewage was being discharged directly on the shoreline or very close
to the shore. Here the dark stripe of the main effluent slick appears to originate directly
from the coast, at the Wied Ghammieq outfall site. It extends at its major part linearly,
at slightly increasing distance from the coast, up to the limits of Marsascala, indicating
southeasterly surface flow, along the northeast coast of the island. Further off this site,
the slick deflects suddenly southwards, tending to circumvent the southeastern end of
the island, where enhanced stripe-like slick structure is present, some of which may be
due to minor land-based discharges. A common feature of all the slick segments here is
their southwestern orientation, parallel to the shore. Beyond the Marsaxlokk bay
however, their tendency seems to turn southeastwards again, indicating secondary
counter-clockwise circulatory currents.
Sound evidence of such a circulation pattern appears on the synoptic SST (Sea Surface
Temperature) distribution presented in Figure 2.1.1.2B, which has been derived from
NOAA-AVHRR data, acquired over Malta on the same day as the ERS SAR image of
Figure 2.1.1.2A. The overall scenery of Figure 2.1.1.2B shows colder waters (bright
areas) from northwest, to meet the warmer waters (darker areas) of the Eastern
Mediterranean, while the extended patchy structure indicates intense mixing. A welldistinguished colder water mass passes Malta along its northeastern coast, as it is
shown by the superimposed arrows, which delineate the apparent surface flow.
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(From Axiak et al., 2000)
Figure 2.1.1.2
A: Sector of ERS-2 SAR PRI imagery, acquired on 5-July-1997 showing the geographical
extent of the sewage plume (dark stripes) of untreated sewage discharged by Malta’s
major outfall at Wied Ghammieq.
B: Synoptic view of the surface sea temperatures distribution around Malta on 5-July1997, derived by NOAA-AVHRR data. Bright and dark areas indicate colder and
warmer water correspondingly. Note the development behind the island of a meandering
wake associated with counter rotating eddies with alternating warm and cold cores. The
arrows indicate the apparent surface flow.

Behind the mainland this water mass deflects strongly to the south-southwest, ending to
a meandering wake, associated with a sequence of counter-rotating eddies yielding
alternating warm and cold cores. The one, closer to the southeastern end of Malta,
appears to be a cyclonic (counter-clockwise) eddy, with a well-developed warm core,
indicating upwelling of underlying eastern water. Therefore under such circumstances,
buoyant materials such as the effluent slicks observed in the image of Figure 2.1.1.2A,
will tend to be trapped in elongated accumulations along the convergent zones in the
eddy perimeter.
These data prove that when the sewage outfall at Wied Ghammieq is not operating
normally, the geographical extent of the coastline which may be contaminated by the
resultant discharge of untreated sewage, may extend up to Marsaxlokk. Under these
circumstances, it is quite likely that even the fish farms off San Tumas and Hofriet,
may be exposed to such contamination. Furthermore, Axiak et al. (2000) have
suggested that the relatively poor quality of bathing waters downstream to the Wied
Ghammieq outfall is related to the transport of this plume as indicated above.
The impact of the discharge of sewage from Wied Ghammieq on the bacteriological
quality of bathing waters at Xghajra will be reviewed later on in the present report. In
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fact, there is evidence to prove that the environmental quality of the coastal region
under the influence of the Wied Ghammieq outfall is highly degraded. Monitoring
surveys undertaken since 1998 have indicated that the waters in the immediate vicinity
of the Wied Ghammieq sewage outfall, were significantly polluted and showed high
loads of nutrients as well as reduced water transparencies.
With respect to other contaminants, as monitored in 2001/2002, the sediments in the
vicinity of Wied Ghammieq were found to carry elevated levels of oil and its products,
lead (23 times above background), copper (over a 100 times above background) and
zinc (12 times above background).
High levels of metals in biota (such as limpets and fish) were found in the vicinity of
Xghajra. This has been confirmed more recently by Stafrace (2001) who sampled fish
(Mullus surmuletus) from various sites and found that those collected in the vicinity of
Xghajra had the highest metallothionein induction caused by exposure to heavy metals.
Furthermore, impacts on demersal fish (Serranus scriba) within the vicinity of thus
outfall were detected through increased hepatic EROD activities (i.e. an indication of
biological stress) (Axiak, 1998).
In 1997, a benthic survey was carried out in the vicinity of the outfall. This work was
undertaken jointly by the University of Malta and the University of Bari. The
following is a brief review of the findings of this survey. The whole area in the
immediate vicinity of the pipeline, both close to the shore (due to repeated damage to
the pipeline) and that at a distance away from it (due to the operation of the terminal
diffusers) showed evidence of degradation. These negative effects extend some
distance south-east and north-west of the pipeline due to the variable currents present.
The whole sublittoral coastal strip in the vicinity of the pipeline was colonised by a rich
and dense population of Dictyopteris polypodioides, most probably associated with the
increased nutrient load as a result of the direct discharge of organic matter near the
coast from the damaged pipeline. Such inputs have probably been occurring for a long
time, since Dictyopteris has proliferated to form an extensive stand, probably
displacing other species presumably less adapted to the prevailing environmental
conditions.
In general, there are no obvious signs of serious degradation some distance away from
the terminal diffuser. This may be partially due to the intermittent operation of the
diffusers. However, close to the terminal diffuser, anaerobiosis is evidenced by the
blackened sediments sampled.
With increasing distance from the pipeline, degradation diminishes, and disappears
almost completely some 3 km from the pipeline both in a south-easterly and a northwesterly direction. This is indicated by the composition of the meiofauna as well as by
the distribution of particular species indicative of degraded conditions, such as the
annelids Audounia tentaculata and Neanthes (Nereis) caudata.
Dead matte of Posidonia oceanica occurs in patches on the sandy bottoms in the area.
Live Posidonia was only found at a considerable distance southeast of the outfall. This
suggests the former presence of a Posidonia along the entire coastal strip, which,
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however, has disappeared in the vicinity of the outfall, most probably as a result of the
changing chemistry of the water and sediments, due to operation of the outfall.

2.1.1.1.2

Cumnija and Anchor Bay

The northern Malta catchment of wastewater is conveyed mainly to an outfall at icCumnija, but also to Anchor Bay on the western coast, at Mellieha (Figure 3). Both
outfalls are not equipped with a submarine pipeline and discharge raw sewage directly
on the shoreline. The estimated discharge rates at ic-Cumnija for the year 2000, were
3760 m3/day for winter and 4800 m3/day for summer. Therefore on an annual basis, the
Cumnija outfall discharges approximately 1.6 million m3/year. This represents a
substantial reduction in the discharge volume (4.3 million m3 per year) as reported
previously, (SoER 1998, Axiak and Delia, 2000). This is mostly due to a reduction in
water consumption over the past few years. Nonetheless, in the absence of direct flow
measurements, these estimates have to be treated with caution.
The impact on environmental quality in the vicinity of Cumnija, and Anchor Bay, has
not been investigated as yet.

2.1.1.1.3

Ras il-Hobz and other Outfalls in Gozo

In Gozo, almost 85 % of all wastewater is discharged through a submarine outfall at
Ras il-Hobz (19500 PE). The estimated rate of discharge is 1.8 million m3 per year.
Significant improvement in the water quality at Ras il-Hobz has been reported since a
submarine outfall came in operation in the 1990s. The rate of failure for this submarine
outfall is much less than that of Wied Ghammieq. During January-February 2002, this
outfall was not in operation and as a result a considerable stretch of coastline became
contaminated with sewage.
Another two outfalls are located on the northern coast of Gozo at Wied Mielah (4000
PE) and San Blas (3500 PE). These outfalls discharge minor quantities of wastewater
estimated at 300,000 m3 per year. At Wied il-Mielah, it was intended to convey
wastewaters through a septic tank upstream to the outfall, however this is presently out
of use. In San Blas, wastewater from Nadur is discharged through a short pipe.
The environmental impact of these outfalls, has not been investigated as yet.

2.1.1.1.4

Upgrading of the Sewerage System

The sewerage system is presently being upgraded. Within the next few years, it is
expected that all domestic and industrial wastes will be treated to secondary level and
that the effluents will be discharged into the marine environment through submarine
outfalls equipped with proper diffusers. A Storm Water Master Plan is also presently
being implemented to make full and efficient use of storm water and to prevent
overloading of the sewerage system which would have negative environmental impacts.
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The number of sewage outfalls will be reduced to one in Gozo (Ras il-Hobz) and two in
Malta (Wied Ghammieq and Cumnija). Furthermore, there is a possibility that the
outfall at Cumnija will be discontinued, when a treatment plant in the locality will
become operational.

2.1.1.1.4 a

Wastewater Treatment

At present we have a single sewage treatment plant at Sant Antnin, which has been
upgraded to treat 17000 m3 per day. Currently the plant treats approximately 9,000 to
12,000 m3 per day. The treated waters are used for agriculture (with requirements
fluctuating seasonally) and for industry.
Since its upgrading, the Sant Antnin Sewage Treatment Plant (SASTP) had never
operated at more than 50% to 70% of its maximum planned output. While the major
reason for this is the relative reduction in the production rate of sewage, one technical
problem which still needs to be solved is that of the low pumping rates from Marsa
Pumping station or other stations. Furthermore, the relatively high salinity of the
sewage produced from the Marsa Sea catchment area also creates a number of
operational problems. Occasional mechanical blockage at the input screening section
due to the illegal disposal of solid wastes in the upstream sewers is still being reported.
The second class water produced by the SASTP is pumped via three main pressure
pipes. One leads directly to a reservoir at Bulebel and is used exclusively by industry,
while the other two deliver the effluent to five other reservoirs, three on the Zabbar
side and two on the Zejtun side. Currently, illegal extraction of second class water from
the rising mains leading to these reservoirs (i.e. before the water reaches the reservoirs)
is known to occur. The reservoirs which are most effected by such illegal extraction
are the two in the Zejtun area and the Bulebel reservoir. In both cases the rising mains
leading to these two sets of reservoirs suffer up to 90% loss via illegal extraction.
This has caused hardship to the farmers who normally use this second class water for
irrigation of their fields in the area.
The current plans for future sewage and wastewater treatment adopt a centralized
approach. One new treatment plant is planned for the southern region in Malta by
March 2007. This will treat up to 58,000 m3 per day (based on 2020 projections) and it
is most likely that this production will exceed the present industrial and agricultural
demands. It is also likely that this plant will be sufficiently advanced so as to produce
water of high quality which could be used to recharge our aquifers. New disinfection
techniques alternative to chlorination, are being considered.
Other treatment plants are planned for ic-Cumnija (max. production: 8500 m3 per day)
by the end of 2006 and Ras il-Hobz, Gozo (max production: 6500 m3 per day) coming
into full operation by the end of 2004. These two relatively small plants will produce
water mainly for agricultural use. The Malta North and Malta South sewage treatment
infrastructure is expected to be set up and fully operational in compliance with EU
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Directives, by 2007 (originally planned for 2005), though there are indications that
current plans are falling behind schedule.
The treatment technology to be adopted for the planned sewage treatment plants is the
activated sludge method utilizing extended aeration and final settlement. The predicted
quality of wastewater will be in line with the limit values stipulated in the EC Directive
91/271/EEC. The parameters for treated waters to be discharged at sea will include:
BOD5
Suspended Solids
Ammonia-Nitrogen

25 mg/l
35 mg/l
2 mg/l

Furthermore, such treated wastewaters will need to comply with the maximum
permissible limit values for marine discharges as stipulated the EPD controlling
discharges to the marine environment.

2.1.1.1.4 b

Management of Activated Sludge produced from Sewage
Treatment

The SAWTP plant is producing a significant amount of activated sludge which is
potentially enriched in heavy metals and other contaminants. This sludge is presently
being discharged into the marine environment (through the Wied Ghammieq submarine
outfall). This essentially means that the major benefit being derived from the SAWTP
is that of waste water reuse, and not of environmental protection from sewage discharge
into the marine environment. The setting up of additional sewage treatment plants will
necessarily lead to the production of bigger volumes of activated sludge. Therefore
there is urgent need to invest in treatment facilities capable of adequately treating such
activated sludge.
According to official plans, marine discharges of sewage treatment sludge will be
discontinued.
Axiak and Delia (2000) estimated that by 2007, an approximate volume of 31,200m3 of
sewage sludge will be produced per year. The consortium to be responsible for the
implementation of the Solid Waste Management Strategy will now be responsible to
dispose of this treatment sludge in an environmentally acceptable manner. The
possibility of applying treatment sludges as fertilizer and soil improver in agriculture,
may no longer be considered as acceptable. This is mostly due to the concern about the
potential increase in nitrate inputs into the aquifers which may result from this
application. Furthermore, in view of the low level of compliance with current
regulations regarding the disposal of industrial liquid wastes into the sewers, there is a
possibility that the levels of heavy metals and other potential contaminants may be
significantly high in the resultant treatment sludge. This may restrict the use of such
sludge for application to agricultural land. Evidently, a more thorough study on this
aspect of sludge production and treatment will need to be made.
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2.1.1.2

Discharges from Sewage Overflows

A number of coastal sewerage pumping stations are required to ensure that the
generated wastewaters in a given locality reaches the main sewers, which eventually
lead to the major outfalls. These coastal sewage pumping stations are generally
equipped with an overflow system, which leads sewage into the sea, in case of an
emergency. According to the Drainage Department (Ing. Mark Mangion, personal
communication) while no proper records of the occurrence of such emergencies are
kept, generally speaking these should not exceed 2-3 times a year. Exceptions occur
during heavy rainstorms when although the pumping stations may be fully operational,
they cannot cope with the waste water inflows. Unless plans to deal with storm-water
are finalized and are fully implemented, this problem cannot be dealt with in a
satisfactory manner.
The reasons for emergency overflow of raw sewage into the sea from these pumping
stations include: pump failures; aging components, pump failure, poor maintenance,
wilful damage, as well as illegal dumping of unauthorized material in sewers.
These pumping stations are potentially marine discharge points, and as such a number
of them are being included in Figure 2.1. As expected, most of these pumping stations
are located in densely populated areas such as Grand Harbour and Marsamxett, as well
as St. Paul’s Bay.
There is evidence to suggest that the incidence of discharges of raw sewage from these
coastal pumping stations is relatively high within the harbours area (Axiak, 2002). A
total of 12 stations located within the Grand Harbour area handle a maximum rate of
sewage in excess of 5000 m3 per hour. Most of these potential sources of marine
contamination by sewage are located in the Marsa area, though others are located
within French Creek, Dockyard Creek, Kalkara as well as Rinella. The later land-based
sources in the outer creeks handle approximately 17% by volume of the maximum rate
of sewage.
According to Grech, 2001 (as cited by Axiak, 2002), the existing sewerage system for
Vittoriosa can barely cope with the average dry-weather flow of the area, and during
rain conditions, overflows into Dockyard Creek are expected to occur. Information on
alleged/suspected sewage discharge points has been complied by the present reviewer
during various field surveys undertaken in Dockyard Creek during 2001/2002 (Axiak,
2002). Such information indicate the presence of a number of suspected discharge
points on Senglea side, and along Vittoriosa side. Furthermore, according to local
residents, discharge of sewage from these sources is intermittent and may occur in any
season of the year. These alleged/suspected sewage discharges may be caused by
localized blockages of the sewerage pipes or other malfunctions of the system.
Another problematic pumping station is located at Marsa which occasionally discharges
raw sewage in Marsa Creek (Axiak and Delia, 2000). The resultant quality of water
within the area under its influence is often extremely degraded. Furthermore, this
discharge should be considered as a potential health hazard to the many workers who
are employed in various industries and companies within this locality: such as those of
Cassar and Bezzina shipyards, the Marsa Power Station, Vernon Food Ltd., the two
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wineries, etc.
Other pumping stations with periodic operational problems are located in Sliema and
St. Paul’s Bay. The resultant impact of discharges from such stations on the bathing
water quality in these areas, will be reviewed later on in the present report.
Some pumping stations, which are found inland, are also known to be prone to
infrequent operational failures. For example, for the first part of 2002, sewage overflow
was reported at ta’ Gruwa, limits of Xewkija. This sewage was reported to be leading to
ta’ Hanzira valley where an important bore-hole for potable water extraction is located.

2.1.1.3

Characteristics of Sewage Wastewaters

The extent of environmental impact resulting from the discharge of untreated sewage
effluents from official outfalls or from sewage overflows will be greatly determined by
the chemical composition of such wastewaters. Therefore, this section will briefly
review the very limited data available on this matter.
In Malta, the sewerage system collects both municipal and industrial wastewaters. The
level of treatment at the various industrial sources is very limited or in many cases,
non-existent. In addition, sewers also convey runoff and storm waters from rain.
Axiak and Delia (2000) had recently reviewed the limited available data on the
chemical composition of sewage and resultant wastewaters produced in Malta. More
recently (Axiak 2003), EPD had commissioned a short-term monitoring programme for
sewage discharged from Malta’s main outfalls. Approximately 90 samples were
monitored were analysed for 44 chemical parameters including 10 metals and 26
organic pollutants (or classes of pollutants). Other parameters such as nutrient levels,
BOD, total suspended solids, fluorides and cyanides were also measured. Sewage
samples were collected over a 7 day period in August-September 2002, while the rest
of the samples were collected in November 2002.
In January 2003, a monitoring programme was carried out by EPD, whereby sewage
wastewaters were sampled from the three major outfalls in the morning, noon and
evening for 5 consecutive days.
On the basis of this limited data, the following preliminary observations may be made.

Organic and Nutrients Loads
Table 2.1.1.1 presents some indicative values obtained for organic and nutrient loads
for the wastewaters being discharged by Malta’s three main outfalls.
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Table 2.1.1.1: Organic and nutrient loads of sewage wastewaters in Malta
Mediterranean average values are taken from UNEP 1993 as quoted by UNEP/WHO 1996.
95% confidence limits
period:
mean
n
max
min
BOD5 (mg/l)
Wied Ghammieq
1997-2003
452
37
1634
8
345
558
Cumnija
1997-2003
368
40
1135
5
300
437
Ras il-Hobz
1997-2003
1954
29
25392
24
76
3833
Mediterranean average

COD5 (mg/l)
Wied Ghammieq
Cumnija
Ras il-Hobz

418
period:

mean

n

max

min

1997-2003
1997-2003
1997-2003

637
659
889

29
31
30

1546
1732
2420

125
271
267

Mediterranean average

Phosphates (mg P/l)
Wied Ghammieq
Cumnija
Ras il-Hobz

(mg P/l)

period:

mean

n

max

min

1997-2003
1997-2003
1997-2003

10.7
11.7
13.1

47
52
49

59.5
32.9
79.9

1.0
1.2
3.4

period:

mean

n

max

min

2000-2003
2000-2003]
2000-2003

47.3
44.3
55.7

26
25
25

62.5
59.9
95.6

20.7
21.7
22.1

period:

mean

n

max

min

2003
2003
2003

110.5
102.7
95.6

15
15
15

430.0
163.0
250.0

15.0
73.0
28.0

Mediterranean average

7.7
9.7
9.7

13.8
13.6
16.5

95% confidence limits
43.5
40.1
49.5

51.1
48.5
61.9

95% confidence limits
61.0
89.0
69.9

160.0
116.3
121.3

66.0
period:

mean

n

max

min

2003
2003
2003

64.5
80.3
56.7

29
31
30

324.0
146.0
138.0

10.0
36.0
19.0

Mediterranean average

Suspended Solids mg/l
Wied Ghammieq
Cumnija
Ras il-Hobz

95% confidence limits

12.9

Mediterranean average

Ammonia as N mg/l
Wied Ghammieq
Cumnija
Ras il-Hobz

769
753
1112

9.5

Mediterranean average

Kjeldahl N mg/l
Wied Ghammieq
Cumnija
Ras il-Hobz

505
565
666

854

Mediterranean average

Total Phosphorus
Wied Ghammieq
Cumnija
Ras il-Hobz

95% confidence limits

95% confidence limits
43.5
70.8
46.9

85.5
89.8
66.5

38.7
period:

mean

n

max

min

2002-2003
2002-2003
2002-2003

516
969
452

36
36
36

1260
18528
2330

65
63
36

95% confidence limits
410
325

621
1978
579

412
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Wastewater effluents in Malta have been described as having a high organic load when
compared to that of other regions. This is mainly due to the discharge into the
municipal sewers of untreated agricultural and animal husbandry wastes. This fact, in
conjunction with the relatively low water consumption in Malta, renders the local
sewage more concentrated in organic content.
BOD5 loads are known to be highly variable depending on season as well as time of
day. Figure 2.1.1.3 shows BOD readings for samples collected from Pwales Pumping
Station (leading to Cumnija swage outfall), over a period of 24 hours in February 2003
(Axiak, 2003).

Figure 2.1.1.3: BOD5 readings for 10 samples of sewage collected from Pwales
Pumping Station on the 24-25 February 2003.

As would be expected, the BOD values reach their lowest levels during the early hours
of the morning and then increase to reach maximum levels in the afternoon. For
February 2003, the 24h mean BOD5 level recorded for Pwales PS was estimated at 350
mg O2/l (with 265 – 435 mg/l, 95% confidence limits). These values are quite similar to
those reported at Wied Ghammieq over a 3-day period in September 2002.
BOD5 loads also vary with different sewage outfalls as shown in Table 1. In fact,
wastewaters discharged from Ras il-Hobz (Gozo) show both the highest average loads
for BOD5 and COD5 as well as the highest extent of fluctuations. There are indications
to suggest that maximum levels of organic loadings in this outfall coincided with the
discharge of solid and liquid wastes generated from agricultural and animal husbandry
sectors.
Though the data available is extremely limited, it suggests that both in terms of nutrient
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loads as well as suspended solids, sewage wastewaters currently being discharged from
all of our outfalls are higher than the Mediterranean average levels as quoted by
UNEP/WHO (1996).

Other Chemicals
Direct marine discharges from public sewers, in relation to compliance with CD
76/464/EEC, have been reviewed by Axiak and Delia (2000). These were found to
include a number of List I substances, as well as substances which currently classified
as PHS under the WFD.
For the purpose of the present report, monitoring data generated since 2000, from
Axiak and Delia (2000), Axiak (2002) and unpublished data from a 5-day monitoring
programme undertaken by EPD in January 2003, were pooled together in an attempt to
identify the main features of recent sewage. It is recognized that assessment based on
such pooled data has to be carried out with proper caution for a number of reasons.
These data have been generated by 2 to 3 different laboratories (depending on the
chemical), but generally using the same analytical techniques. The lower detection
limits for the same parameter sometimes did vary for the same chemical. The number
of replicate readings for the various parameters varied from a maximum of 39 to a
minimum of 15. Sampling in the various monitoring programmes had been carried out
over the period September to January and therefore the emerging picture is very limited
in temporal extent. Nonetheless, in the absence of a more thorough database, this is the
best we can do with the currently available data.
With respect to levels of heavy metals (measured in terms of total metal content)
COWIconsult (1992) had reported that such levels were relatively low and indicative of
absence of ‘severe industrial loads’. At present, activated sludge produced from the
Sant Antnin Sewage Treatment Plant, as well as slurries from pig farms and similar
production units are discharged through the public sewers. These residues may be
expected to be considerably rich in some metals. A full review of the available data on
heavy metal contents in sewage will be given in another section of this NDA dealing
specifically with heavy metals.
The overall mean level for mineral oils for all three outfalls was estimated to be 5.2
mg/l which is less than the mean level for Mediterranean urban wastewaters (8.6 mg/l)
estimated for the Mediterranean (UNEP/WHO, 1996). The highest levels of petroleum
hydrocarbons were found in the main outfall at Wied Ghammieq, though comparable
results were also found in Ras il-Hobz. The overall mean level for grease and fats was
estimated at 34 mg/l , again this being lower than the mean level quoted for the
Mediterranean (97 mg/l).
Sewage from Ras il-Hobz carried surprisingly high values for cyanides (mean level
being 0.023 mg/l, which is approximately 4 to 5 times higher than the mean levels for
the other two outfalls), when compared to Wied Ghammieq and Cumnija. The same
applied to fluorides. The overall mean level for fluorides was estimated at 0.44 mg/l
which is substantially lower than the quoted mean for urban wastewater in the
Mediterranean: 4.3 mg/l.
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Information on other organic compounds, and particularly on persistent organics
(POPs) is very scanty and incomplete, and the following first assessment is to be
treated as preliminary.
Only three samples (2 from Cumnija, 1 from Wied Ghammieq) out of a total of 74
analysed contained detectable traces of polychlorinated biphenyls (PCBs) in
wastewaters discharged from the three main outfalls. The lower detection limit for such
analysis was given as 0.0001mg/l. The maximum level recorded (0.002 mg/l), was at
Cumnija.
Of the organics, chloroform and perchloroethylene featured more prominently, at mean
levels of 0.0013 mg/l and 0.0002 mg/l respectively. This may be explained by a number
of factors, including the relative stability of the respective compounds. No significant
differences in such levels were found between the three outfalls, though even lower
levels were usually recorded at Ras il-Hobz.
Other organic compounds which were below detection limits in the sewage
wastewaters were the following:
Hexachlorocyclohexane (Lindane)

DDT (dichlorodiphenyl trichloroethane)
Pentachlorophenol PCP
Aldrin
Dieldrin
Endrin
Isodrin
Hexachlorobenzene HCB
Hexachlorobutadiene HCBD
1,2 dichloroethane EDC
Trichlorobenzene TCB
Carbon tetrachloride
Parathion
Malathion
Cypermethrin
Dichlorovos
Evidently, there is an urgent need to have a complete picture of the chemical profile of
the waste waters and sewage being produced locally over a sufficiently long period of
time in order to be able to assess diurnal, seasonal and geographical variations in the
loads of contaminants currently reaching our coastal waters from such discharges.
Furthermore, due to the low level of compliance by the local industry, with the
legislative controls of wastewater disposal into the public sewers, it is most likely that a
range of hazardous chemicals are reaching such sewers from industrial sources.
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2.1.1.4

Impact on Bacteriological Quality of Bathing Waters

Since 1992, the Department of Public Health has carried out a national bathing water
quality monitoring programmes. A number of bathing areas in Malta, Gozo and
Comino, are monitored for faecal coliforms (FC) which still constitutes the basic
indicator for the determination of water quality. Total coliforms are also monitored.
Levels of FC are reported in CFU (colony forming units) per 100ml of seawater. Such
monitoring is undertaken on a weekly basis from May till October and results have
been published since 1992. Other microbiological parameters being monitored at a
number of selected sites are faecal streptococci, Salmonella, and enteroviruses

2.1.1.4.1

Microbiological Standards for Bathing Water Quality

The legal standards for bathing water quality in Malta, as set in the recent Public Health
Act, are based on both the Interim Criteria for Bathing Water (1985) adopted by the
Contracting Parties to the Barcelona Convention, as well as the standards stipulated by
the EU’s CD 76/161 (Bathing Water Directive).
The Interim Criteria (1985) are based on faecal coliforms (FC) as an indicator and are
as follows:
50% of samples are to have less than 100 CFU/100ml
90% of samples are to have less than 1000 CFU/100ml
The minimum number of samples for each station is 10, for the whole bathing season.
Only surface waters (depth approx. 30 cm) are sampled.
In Malta, since 1996 the following classification scheme has been adopted::
First Class: less than 100FC/100ml in 95% of samples
Second Class: Compliance with Interim Criteria (1985) on a seasonal basis (though not
necessarily on a monthly basis).
Third Class: Fail to conform to Interim Criteria (1985)
In addition to this classification system, an assessment of water quality is currently
being made on criteria adopted by the EU Bathing Water Directive (76/160/EEC).
Annual reports on the quality of bathing waters include details of the various
classifications per site being monitored.

2.1.1.4.2

Trends in Bathing Water Quality

For the purpose of the present report, a detailed trend analysis was carried out on an
extensive database of FC levels in all monitoring bathing sites around Malta and Gozo
over the period 1996 to 2002.
One way to identify trends in bathing water quality is to compare the total number of
site-days closed for bathing per year. The number of closed site-days for a particular
bating season is computed by multiplying the number of sampling sites unfit for
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bathing by the duration in days, This approach is generally adopted by the Department
of Public Health.
Figure 2.1.1.4 shows the resulting trend over the period 1996-2001. It is evident from
this figure that over 60% of reported site-days closed for bathing were for Xghajra,
which is close the Malta’s major sewage outfall. If we exclude the monitoring sites for
this locality, then the resultant trend shows that the last three bathing seasons (1999 to
2001) had a persistently higher number of closed site-days than the previous three
bathing seasons for 1996-1998.

Figure 2.1.1.4: Number of site-days when bathing areas were closed for bathing

A more informative analysis would be to identify those localities in which most closed
site-days have been registered. This shows that for the period 1996-1998, the majority
of closed site-days were registered for Xghajra, as has already been pointed out in the
previous paragraph.
Furthermore, for 1996-2001, four particular localities, namely: Gozo North, Bahar icCaghaq-Pembroke, Ghar Lapsi-Zurrieq, and Gnejna-Golden Bay, had never registered
any closed site-days. On the other hand, the St. Paul’s Bay area persistently registered
the highest closed site-days since 1996. A closer look at the data would reveal that the
monitoring site located near Tax-Xama, St. Paul’s Bay registered most of the closed
site-days since 1996, and this amounts to 26% of the total closed site-days for this
locality since 1996. Other problematic sites included Bognor Bay and near the water
polo pitch (Sirens). All these sites are under the influence of occasional overflows from
nearby sewage pumping stations (PS3, PS4 and PS9). Another locality registering a
relatively high number of closed site-days since 1996, was Sliema. Again for this
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locality, most of the problem was located at Tal-Qaliet Sewage Pumping Station (C5),
were almost 64% of all recorded closed site-days for the whole locality were registered
for this single site.
Evidently, the main reason leading to the closure of bathing areas during the summer
season has been identified to be a very limited number of coastal sewage pumping
stations. An effective programme of maintenance at such stations should yield
significant improvements in bathing water quality. It is expected that closer links and
more frequent consultations between the Department of Public Health and the Drainage
Department, will enable the latter to take stock of this situation in order to be able to
rectify it.
Another approach to identify trends in bathing water quality, and more specifically in
levels of FC in bathing areas, is that based on estimates of % of samples exceeding
certain threshold levels of FC counts. Figure 2.1.1.5 represents the result of such a
trend analysis. It shows the % of samples exceeding the 1000 FC CFU/100ml, of
samples with FC counts between 100 and less than 1000 FC CFU/100ml, and the % of
samples with FC counts between 50 and less than 100 CFU/100ml.

Figure 2.1.1.5: General trend in FC levels in local bathing waters
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The trend analysis indicate that over the past 7 years, the FC levels of bathing waters in
the season of 1997 were the highest. However, since the year 2000, there has been a
persistent improvement in the microbiological quality of bathing waters in general, with
the best results being achieved in 2002.
In an effort to indicate trends within specific bathing localities over the period 1996 to
2001, the various monitoring sites were grouped in 12 coastal localities as shown in
Figure 2.1.1.6.

Figure 2.1.1.6 Coastal Bathing Localities

Table 2.1.1.2 shows the quality of bathing waters at the various monitored stations,
based on logarithmically transformed FC levels reported for different localities over the
period 1996 to 2001. As expected, the locality of Xghajra where Malta’s major sewage
outfall is located, is the locality, which is mostly exposed to bacteriological pollution.
It is therefore surprising to note that no closed site days have been registered for this
locality since 1996. The implication is evident: the use of the number of closed sitedays as an index of bathing water quality is not reliable.
Sliema has been ranked as the second most microbiologically polluted locality for the
past three bathing seasons (1999-2001), though an improvement may be identified for
such locality during this period (with log transformed FC levels being reduced from
0.949 to 0.731).
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Table 2.1.1.2 Bathing water quality ranking
transformed FC counts for different localities.

based

on

logarithmically

1996
Bahar ic-Caghaq-Pembroke
Comino
Malta North
Gozo South
Gnejna-Golden Bay
Gozo North
Mellieha
St. Paul's-Qawra
Malta South
Sliema
Ghar Lapsi-Wied iz-Zurrieq
Xghajra

0.215
0.356
0.393
0.398
0.432
0.475
0.480
0.598
0.628
0.683
0.777
1.110

1997
Comino
Bahar ic-Caghaq-Pembroke
Ghar Lapsi-Wied iz-Zurrieq
Malta North
Gozo South
Mellieha
Gnejna-Golden Bay
Sliema
Gozo North
St. Paul's-Qawra
Malta South
Xghajra

0.134
0.159
0.202
0.274
0.418
0.433
0.437
0.487
0.494
0.499
0.519
0.807

1998
Comino
Ghar Lapsi-Wied iz-Zurrieq
Bahar ic-Caghaq-Pembroke
Gozo North
Sliema
Malta South
St. Paul's-Qawra
Gnejna-Golden Bay
Mellieha
Malta North
Gozo South
Xghajra

0.113
0.260
0.261
0.402
0.414
0.421
0.459
0.467
0.509
0.526
0.790
1.115

1999
Comino
Bahar ic-Caghaq-Pembroke
Malta North
Ghar Lapsi-Wied iz-Zurrieq
Gozo North
Mellieha
Gnejna-Golden Bay
St. Paul's-Qawra
Malta South
Gozo South
Sliema
Xghajra

0.447
0.581
0.642
0.727
0.783
0.788
0.867
0.869
0.880
0.947
0.949
1.462

2000
Malta North
Mellieha
Comino
Bahar ic-Caghaq-Pembroke
Gozo North
Ghar Lapsi-Wied iz-Zurrieq
St. Paul's-Qawra
Malta South
Gozo South
Gnejna-Golden Bay
Sliema
Xghajra

0.461
0.521
0.573
0.647
0.659
0.731
0.761
0.805
0.823
0.834
0.930
2.124

2001
Bahar ic-Caghaq-Pembroke
Comino
Gozo North
St. Paul's-Qawra
Mellieha
Malta South
Ghar Lapsi-Wied iz-Zurrieq
Malta North
Gozo South
Gnejna-Golden Bay
Sliema
Xghajra

0.395
0.413
0.472
0.597
0.619
0.657
0.664
0.675
0.675
0.699
0.731
1.260

The locality of St. Paul’s Bay to Qawra has showed improvement in the
microbiological levels of pollution in spite of registering the highest numbers of
closed-site days for the last three bathing seasons. This supports the conclusion reached
above, that the sites within this locality which are most at risk from contamination by
sewage, are highly restricted in geographical extent and are those exposed to three
particular sewage pumping stations.
These interpretations and trends need to be treated with caution for a number of
reasons as identified by Axiak et al. (2002)
Firstly, microbiological pollution of inshore waters may be expected to change rapidly
with time. Faecal coliforms are known to persist in inshore waters for relatively brief
periods of time not normally extended beyond 36 hours. Since sampling is carried out
normally on a weekly basis, it is possible that sporadic episodes of bacterial and sewage
pollution may be missed out from the present programme. Moreover as stated in the
published reports: “ Outcomes of extra-ordinary sampling taken were not considered
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(for classificatory purposes) as this would have introduced a bias, which is not taken
into account by the Barcelona Convention Criteria.” This may presumably means that
for a particular site, during health warnings when FC counts exceed 1000CFU/100ml,
such counts are not taken into account.
The above monitoring strategy and method of reporting may lead to occasional
difficulties in the interpretation of the published reports. For example: while according
to the 1995 Report, Balluta Bay was unfit for bathing for 27 days (26 June up to 22
July, i.e. 20% of the official bathing season) , the monitoring site in Balluta was given a
class 3 (i.e. it conformed with the Interim Criteria on a seasonal basis but not on a
monthly basis). This means that while for 27 days, ‘extra-ordinary sampling’ taken
from this site showed FC levels exceeding 1000CFU/100ml, such readings were not
taken into account for classification.
Another reason for caution in interpreting the above data is that it only represent the
microbiological aspects of contamination by sewage. It is well known that other health
hazards are associated with a range of chemical pollutants as well as biotoxins which
may be produced as a result of harmful algal blooms. Much less information is
currently available for these types of pollutants in bathing waters. In this respect it
worth to note that while the waters in the vicinity of Maghtab (Bahar ic-CaghaqPembroke) usually exhibit low levels of microbiological pollution, studies have shown
the presence of chemical pollutants (such as heavy metals) which are more likely to be
reaching the marine environment through possible leaching or runoff from the landfill.
The same may apply to areas downstream to the Xghajra major sewage outfall.
Notwithstanding these difficulties, the monitoring programme for bathing waters as
carried out by the Department of Health, represents the only long-term water quality
monitoring programme for these islands and the published results have been found
extremely useful in the preparation of the present review.

2.1.1.5 Impact on Microbiological Quality of Non-Bathing Areas
Evidently sewage discharges also occur in non-bathing inshore areas, which may lead
to environmental and health risks, either through eutrophication or consumption of
seafood collected from such areas. Much less information is available on the FC levels
of such areas, and this is usual available through short-term monitoring programmes.
For example, the localities of Marsamxett and Grand Harbour had been monitored by
the Marine Ecotoxicology Laboratory of the Department of Biology (University of
Malta) as part of baseline and compliance monitoring programmes required by the
Planning Authority for specific coastal development projects.
In connection with the Portomaso compliance monitoring programme which has been
ongoing since 1996, occasional high levels of FC have been located more frequently at
il-Qaliet (on the northern part of the Spinola headland). Such elevated sewage pollution
could be occasionally found both in winter as well as in summer.
Baseline monitoring programmes undertaken since 1997 within Marsamxett and Grand
Harbour have confirmed that the discharge of untreated sewage in these areas is
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significantly high. While such localities are not designated as official bathing areas,
they do include certain sites which are still popular with the local residents.
Furthermore, a substantial amount of fish and possibly shellfish (such as the clam
Venus verrucosa) are known to be collected from these areas. Evidently the
consumption of such fish and shellfish collected from contaminated areas would pose a
serious health hazard.
During a monitoring programme undertaken around Manoel Island over the period
December 2000 – July 2001 (Axiak, 2001), four monitoring surveys were carried out,
and a total of 74 FC readings were available within Lazzaretto and Sliema creeks. Over
this monitoring period, 10% of these readings exceeded the 100 CFU/100 ml for FC.
During monitoring surveys undertaken in Dockyard Creek in January 2001 and
February 2002, high levels of sewage pollution were found through the area, but
especially in the inner half of the creek (Axiak, 2002). This information is presented in
Figure 2.1.1.7. This pollution was related to the discharge of raw sewage from several
sewage pumping stations, especially one which is located in the vicinity of the Freedom
Monument, Vittoriosa. Elevated levels of FC were also evident outside the creek,
especially on the Kalkara side.
Jan 2001

Feb 2002

Figure 2.1.1.7: Spatial distributions of faecal coliforms in surface waters within Dockyard
Creek as monitored in January 2001 and February 2002.
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2.1.1.6

Eutrophication and other Environmental Impacts

Release of untreated sewage from land-based sources is known to be a major factor
leading to eutrophic conditions due to elevated nutrients, as well as to harmful algal
blooms and other types of water deterioration, such as reduced water transparencies.
The state of our knowledge on these water quality parameters will be reviewed in
Section 2.1.7.

2.1.2

Urban Solid Wastes

The generation and management of waste is a central issue to sustainable development
in Malta. There is increasing concern over the impacts of increasing volumes and
toxicity of waste on human health and the environment. Existing disposal facilities are
not adequate and have long reached saturation; they are no longer acceptable by
modern standards.
Public awareness about waste generation and management has recently continued to
escalate, and so did the urgency to deal with all the associated problems. As a direct
response, several studies were conducted and to date more information has been
collated. Perhaps the most crucial of these were the Solid Waste Management Plan for
Malta published in January 2000 and A Solid Waste Management Strategy for the
Maltese Islands adopted in October 2001.
The several shortcomings in the waste management process in the Maltese Islands,
have been identified as to include: archaic and fragmented legislation; lack of effective
incentives to encourage preferred waste management options, rather than landfilling;
any controls that exist are incidental and not conducive to the sustainable management
of waste.
In the following section of the NDA report for Malta and outline review of the current
situation on urban solid waste generation, disposal and management will be given, with
particular reference to how such issues may impact on the quality of our marine
environment. This review is mainly based on that included in the SoER 2002, and
compiled by H. Debono and V. Gauci (Axiak, Debono and Gauci, 2002). Such review
is based on information that was believed to be correct until the end of 2001. Wherever
possible, this information was updated for 2002 on the basis of data made available by
WasteServ Malta Ltd. (communication dated 11 August 2003) as well as by the Waste
Management Unit (EPD,PCWMU).
2.1.2.1 Generation of Urban Solid Waste
To date there is no comprehensive inventory on waste production, composition and
disposal practices, and for specific waste categories, available data is only indicative.
This is primarily due to the lack of legal obligations on several entities (who still do not
consider such data as a priority) to maintain records of waste generation and to make
such records available to Government. Furthermore, in some cases where statistics
were kept, these were considered to be commercially sensitive and were thus not made
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available. Moreover there is still no uniform way of keeping waste statistics. Waste
generation is still recorded in terms of skip-fulls, bags, kilograms, etc. As a result data
were not immediately meaningful or comparable.
Municipal solid waste (MSW) generation per capita has steadily increased over the
1997 – 2001 period. In 1998 this was estimated to be 0.39 tonnes/ca/year, while for
2001 this was 0.59 tonnes/ca/year. This steady increase in the generation of MSW may
be at least partly due to a change in the definition of MSW; in this case wastes such as
bulky waste, green waste and waste from hotels and restaurants was included with
MSW. Table 2.1.2.1 presents a profile for MSW generated in Malta (SoER, 1998).
Table 2.1.2.1 Municipal Solid Waste Characterization
Waste Fraction
Food remains and green waste
Paper and cardboard
Plastic film
Fines (<20mm)
Textiles
Steel
Other plastic containers
Clear glass
Wood
Plastic water bottles
Building rubble
Green glass
Other materials (polystyrene and
rubber)
Other glass
Aluminium cans
Aluminium foil
Ceramics

Percentage by
Weight (%)
44.8
19.8
11.1
5.8
4.7
4.1
2.0
1.7
1.4
1.1
0.9
0.6
0.5
0.2
0.2
0.2
0.2

No MSW was incinerated and the fraction recovered for recycling is insignificant. For
2001, 92.3% of MSW was deposited at Malta’s two main waste disposal sites (Maghtab
in Malta and Qortin in Gozo, see Figure 2.12), while 7.7 % was composted.
Little data about industrial waste generation is available. Most of the data available is
that recorded at the site of disposal. The total industrial solid waste (including
construction and demolition (C&D), waste which accounts for over 80% of total)
deposited at Malta’s main disposal site, Maghtab, amounted to 974,079.30 tonnes in
2001. This has been increased by almost 35% for 2002 (1309331 tonnes).
A Solid Waste Management Strategy for the Maltese Islands gives estimates of all
industrial waste categories generated in Malta for the year 2000.
Non-hazardous waste including airport waste
Hazardous waste including waste oils and clinical waste
Abattoir wastes
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Drydocks blasting grit

17,000 tonnes

Drydocks solid waste...................................................................................................................................................................

Estimated industrial solid waste from Gozo
C&D waste Malta (Maghtab)
C&D waste Gozo (Qortin)

10,800 tonnes
1,200,000 tonnes
6,500 tonnes

Details on the generation of hazardous wastes will be reviewed in Section 2.1.8 of the
present report.
2.1.2.2 Waste Disposal Sites
In Malta, there are as yet no properly engineered landfills. With the exception of waste
composting, solid waste (as well as some types of sludges and liquid waste) generated
in Malta is disposed in open landfills, which are owned and operated by the State.
Maghtab disposal site on mainland Malta and Il-Qortin site in Gozo have minimal
operational controls and limited facilities for mitigating environmental impacts.
Private contractors provide collection services. Local Councils are responsible for
collection of Municipal Solid Waste on a regular basis at no direct cost to households.
Industrial waste is collected at the expense of the producer. The same applies for
construction and demolition waste. Since 1997 there has been a nominal fee of 0.9 Euro
per tonne of waste deposited at public waste deposit sites.
With regard to recycling, in 2001, approximately 30,000 tonnes of solid waste were
delivered for composting at the Sant’ Antnin Solid Waste Treatment Plant, of which
57% was actually composted (Axiak, et al., 2002). The plant has a design capacity of
85,000 tpa. Separation and recycling initiatives are carried out by some entities
including collection and export for recycling of paper and cardboard, batteries, scrap
metals and plastics, but there has been no sustained effort at separation at source as yet.
An exception to this is the beverage manufacturing industry which operates an efficient
deposit-refund scheme for glass bottles. Recovery (reuse) rates of over 90 per cent are
recorded on this sort of packaging. Unmeasured quantities of excavation and C&D
wastes are recycled and/or deposited in disused quarries.

2.1.2.2.1

Maghtab Waste Disposal Site

The Maghtab waste disposal site (Figure 2.1.2.1) is located in the limits of Naxxar, on
the northern coast of Malta. It occupies a surface area of over 600,000 m2, of which
64% have already been utilised and covered by waste. An outer boundary buffer zone
exists around the landfill which is equivalent to 33% of the total area. The dimensions
of the landfill are approximately 1500 m and 950 m from end to end. The height of the
landfill is continuously increasing. This makes the landfill visible from afar having a
very negative impact on the surrounding landscape.
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Figure 2.1.2.1: Location of the two main waste disposal sites: Il-Qortin in Gozo, and
Maghtab in Malta. The insert shows an aerial overview of Maghtab.

The Maghtab site receives a variety of waste categories including municipal solid
waste, industrial waste (which contains a significant proportion of hazardous waste)
and construction and demolition wastes. Although some separation at source may have
occurred in some instances, this effort was fruitless once the waste was delivered to the
site.
Table 2.1.2.2 shows the quantity of waste deposited at the Maghtab site.

Table 2.1.2.2:

Year

1998
1999
2000
2001

Quantities of waste deposited at the Maghtab waste deposit site

Municipal
Solid
Waste
(tonnes/yr)
113,510
125,576
167,230
188,326

%
by
weig
ht
12.70
10.70
11.86
16.22

C&D
tonnes/yr

%
by
weight

692,053
956,372
1,198,971
939,548

77.40
81.48
85.05
80.93
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Industrial
and other
waste
tonnes/yr
88,540
91,755
43,441
33,005

%
by
weight

Total
tonnes/yr

9.90
7.82
3.08
2.84

894,103
1,173,703
1,409,642
1,160,879
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2.1.2.2.2

Qortin Waste Disposal Site (Gozo)

The Qortin waste disposal site is also situated in immediate vicinity of the coastline, on
the northern coast of Gozo. It also receives several categories of waste including
municipal solid waste, industrial waste and construction and demolition wastes.
Table 2.1.2.3 shows the quantities of waste deposited at the Qortin site.
Table 2.1.2.3

Year Munici
pal
Solid
Waste
tonnes/
yr

1998
1999
2000
2001

12,500
12,500
12,500
20,700

Quantities of waste deposited at il-Qortin waste deposit site in Gozo
%
by
weight

C&D
tonnes/yr

%
by
weight

Industrial %
and other by
waste
weight
tonnes/yr

Total
tonnes/yr

42.96
41.95
41.95
28.70

6,600
6,500
6,500
49,824

22.68
21.81
21.81
69.09

10,000
10,800
10,800
1,594

29,100
29,800
29,800
72,118

34.36
36.24
34.24
2.21

This waste disposal site in Gozo receives substantially less inert wastes (construction
and demolition wastes) than the Maghtab site, and in general receives only 5% of the
total solid wastes reaching Maghtab. Nonetheless, it receives a proportionally larger
fraction of hazardous wastes.

2.1.2.2.3

Dumping at Sea

Approximately 177,000 tonnes of excavation wastes and dredged spoils were disposed
offshore in 2001 (Axiak et al., 2002) at a site located at sea off Grand Harbour, at
35o55.1'N, 014o34'E. This site was primarily used for the disposal of clean excavation
wastes from major development projects conducted close to the shore and for dredging
spoil. In order to deposit waste at this site, a developer and/or operator was obliged to
apply for a permit from the Environment Protection Department.

2.1.2.2.4

St. Antnin Solid Waste Treatment Plant (SASWTP)

Approximately 14 to 17% of the MSW reach this treatment plant. Waste entering the
SASWTP is either mixed waste or at source separated waste. Mixed wastes are
separated mechanically. The biodegradable fraction is composted. Some nonbiodegradable materials such as metals and plastics are channeled into recycling, whilst
the rejects from mechanical separation were landfilled at Maghtab. For 2001, 2,237
tonnes of compost were produced.
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2.1.2.2.5

Incineration

The following streams of solid wastes are incinerated:
-

High-risk healthcare wastes from public and private healthcare facilities (St. Luke's
Hospital incinerator and Gozo General Hospital incinerator)
Ship-generated wastes (Malta Drydocks incinerator)
Slaughterhouse wastes from the Gozo abattoir (Gozo abattoir incinerator)
Airport wastes (open burning at Malta International Airport)

None of these facilities were considered to be compliant with the provisions of
Directive 2000/76/EC on the incineration of waste (transposed into national legislation
by L.N. 336/2001) and are expected to be upgraded or shut down by the end of 2003.
Incineration of special wastes is carried out in old incinerators, without flue gas
cleaning equipment.

2.1.2.3

Impact on the Coastal Environment

2.1.2.3.1

Atmospheric Pollution

As already indicated in the above account, the two main solid waste disposal sites in
Malta and Gozo, are very poorly managed and by no way may be considered as
engineered landfills. Furthermore, they are both located in the immediate vicinity of the
coastline and as such may be considered as significant land-based sources of both
atmospheric as well as marine pollution.
Atmospheric emissions from these sites include dust as well as a range of chemicals
(partly resulting from slow combustion within the landfill). A significant amount of
these airborne pollutants may end up in the marine environment through atmospheric
fallout and deposition.
The potential sources of dust emissions both from these disposal sites as well as others,
include::
-

Uncovered accumulations of C&D wastes
Waste collection vehicles
The SASWTP
Waste deposit sites
Crushed inert wastes used as cover material on waste deposit sites

Odour monitoring in relation to the SASWTP initiated in 1994 was pursued. This
monitoring entails the reporting of odour detection on an hourly basis by residents in
the area. Asphyxiating odours are also known to be periodically emitted by Maghtab
and Qortin.
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As a party to the United Nations Framework Convention on Climate Change
(UNFCCC), Malta has an obligation to prepare periodic communications about national
greenhouse gas (GHG) emissions. The first of such communications is in preparation
and one of the inventories, the GHG Inventory, deals with GHG emissions from solid
waste management operations.
Waste, particularly biodegradable waste (biodegradable MSW and Industrial soild
waste), has been identified to be an important source of GHG emissions. Different
waste management practices give rise to different contributions to global GHG
emissions. The most significant of GHGs produced by solid waste is methane.
In addition to methane, solid waste disposal produces substantial quantities of carbon
dioxide and non-methane volatile organic compounds (NMVOCs). Waste incineration
also produces various categories of GHGs. However, the Inter-Governmental Panel on
Climate Change (IPCC) Methodology provides for no detailed methodologies for the
latter two categories of GHGs.
Table 2.1.2.4 gives the methane emissions from solid waste disposal on land in the
Maltese Islands for the period 1990-2000.
Table 2.1.2.4 Methane emissions for solid waste disposal
Year

Methane Emissions
from Solid Waste
Disposal (Gg CH4/yr)

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

11.29
11.11
11.65
12.04
11.62
11.66
12.91
9.01
10.48
11.32
14.08

MEAN

11.56

Clearly GHG emissions from waste are directly related to the quantity of waste
deposited on land.
Flammable and explosive gases: The SoER, 1998 reported that monitoring data
available at the time indicated that these gases did not constitute a major problem. No
further investigations were conducted.
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Ozone depleting substances: Wastes consisting of solvents and CFC-containing
equipment were delivered to the Maghtab and Qortin sites.
Toxic gases: The impacts of toxic gases were identified in the SoER, 1998. No
improvements were recorded in this regard.
Contaminated surface water runoff and leachate is a potential source of ground and
surface water pollution. None of the existing waste deposit sites are equipped with
surface runoff and leachate control systems and as a result surface runoff flows into
roads, valleys and the sea. Leachate may also found its way into the water table.
A study conducted by Saliba (1999) revealed the presence of a number of potentially
toxic heavy metals in runoff water collected from selected locations in the vicinity of
the Maghtab site. These include lead, copper, cadmium, nickel and arsenic.

2.1.2.3.2

Pollution of groundwater

The SoER, 1998 reported the analyses of groundwater extracted from boreholes at the
Fulija and Maghtab in 1995. These analyses did not indicate significant groundwater
pollution by leachate from deposited waste. This conclusion was considered in the light
that the borehole water was not flushed prior to sampling and that the results were
based on just one monitoring exercise.
The Maghtab landfill is sited on the periphery of the groundwater lens. According to
the Water Services Corporation, groundwater flow under this site is in the direction of
the sea, rather than inland. This seems to constitute a safeguard against pollution of
groundwater by landfill leachate. Any possible contribution from the landfill would
result in a marked increase in concentration from the inflow to the outflow region
(Saliba, 1999).
The study by Saliba (1999) also revealed that there was an increase in the concentration
of potentially toxic metals of samples taken from the inflow and outflow regions of the
water table in the immediate vicinity of Maghtab.

2.1.2.3.3

Marine Pollution

Pollution of seawater by waste is the result of various waste management related
operations.
Pollution resulted from the disposal at sea of the following waste categories:
-

Excavation wastes
Sewage sludge
Grit containing wastes
Waste discharged by ships and leisure craft
Litter
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In addition, the fact that both major public waste deposit sites, namely Maghtab and
Qortin, are situated close to the shore should cause significant concern.
The study by Saliba (1999) also revealed that the Maghtab site is a potential source of
marine pollution. The concentrations of potentially toxic metals in marine sediments
are given in Table 2.1.2.5.
Table 2.1.2.5 Concentrations of potentially toxic metals in marine sediments from 5
locations along the coast of Bahar ic-Caghaq. The reference location was Ramla ilHamra, Gozo.

Station

Season

Pb
(mg/
kgDW)

Cu
(mg/
kgDW)

Cd
(mg/
kgDW)

Ni
(mg/
kgDW)

Cr
(mg/
kgDW)

Mn
(mg/
kgDW)

As
(mg/
kgDW)

1

Summer
Autumn
Winter

45.20
58.52
127.24

8.53
15.58
9.59

0.016
B.D.L.
0.019

7.23
8.37
10.10

13.15
16.80
12.43

21.51
24.69
21.50

1.65
3.14
3.16

2

Summer
Autumn
Winter

12.23
14.03
9.52

3.01
2.25
2.88

B.D.L.
B.D.L.
B.D.L.

4.28
3.26.
7.47

10.15
13.23
13.48

18.28
22.02
19.39

1.10
1.02
1.56

3

Summer
Autumn
Winter

29.96
68.88
12.33

5.20
5.40
2.94

0.011
B.D.L.
B.D.L.

5.10
6.57
3.62

10.11
10.62
11.86

17.65
14.55
15.85

2.94
4.69
1.77

4

Summer

8.13

2.51

B.D.L.

2.83

11.21

14.12

3.11

5

Summer
Winter

11.38
11.70

3.17
3.81

0.016
B.D.L.

2.49
3.41

7.70
10.19

12.50
16.33

1.33
9.36

Ref.

Winter

4.62

3.60

B.D.L.

6.71

13.92

42.68

8.53

BLD= below detection limit

These results confirm that the Maghtab site is possibly a source of heavy metal
contamination.
It was on the basis of the data presented in this report that the EPD recommended that
bathing should be discouraged along the stretch of coastline adjacent to Maghtab during
the summer of 2001.
More recently, the Marine Ecotoxicology Laboratory of the Department of Biology
(University of Malta) has been commissioned by the EPD to carry out a 1-year marine
monitoring programme along the Maghtab coastline in order to assess the impact of this
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solid waste disposal site on the marine environment. Only preliminary results from this
monitoring programme were available for this NDA.
The available data suggest that the major impact that the Maghtab Waste Disposal site
may be exerting on the marine environment is that of contamination by heavy metals.
This has been confirmed both by monitoring of levels of heavy metals in marine
sediments as well as through biomonitoring data. The heavy metals involved include
cadmium, which is considered to be highly toxic.
Metallothionein (MT) induction (which is a biomarker specific for heavy metals) in
Patella rustica collected from Bahar ic-Caghaq (close to Maghtab) was significantly
higher than that in populations from a clean reference site. Furthermore, relatively high
levels of cadmium in limpet tissues were detected in all seasons. These were found to
be statistically significantly higher than in the reference site. Incidentally, the same
result was observed for another mollusk species (Hexaplex trunculus) collected from
the same locality.
Likewise, the highest MT induction reported in Lepodochitona corrugata was in
populations collected along the Maghtab coastline (during summer of 2000).
Other water quality parameters such as chlorophyll a, water transparency and
phosphates are unlikely to be effected in normal weather conditions (i.e. in the absence
of rainfall). On the other hand, increased particulate organic content after rainfall in the
marine waters along the Maghtab coastline, have been tentatively linked to increases in
total marine bacterial counts.
Anomalously high levels of nitrates along the Maghtab coastline have been recorded,
though the significance of these results still need further verification.
In 2002, consultants Scott Wilson Kirkpatrick & CO. Ltd., were commissioned by the
Government of Malta to undertake a scientific profile of Malta’s landfills. Preliminary
results as reported in the local media (The Times, Nov 23. 2002) show that while
potentially hazardous materials were found to be present at all landfills, there was no
detectable seepage into the ground water, nor in the marine environment close to
Maghtab. The final report has not yet been published, nor has it been made available to
EPD for the purpose of the present NDA.
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2.1.3

Persistent Organic Pollutants (POPs)

In the following account, persistent organic pollutants are considered to be the 12
priority POPs included in the Stockholm Convention as well as polyaromatic
hydrocarbons. The priority POPs are generally classified into three groups:
pesticides:

(aldrin, chlordane, DDT, dieldrin, endrin,
heptachlor, hexachlorobenzene, mirex and
toxaphene)

industrial compounds:

polychlorinated biphenyls (PCBs)

unintended by-products:

dioxins and furans

Hexachlorobenzene in fact belongs to all three categories.
Furthermore, for the purpose of SAP for the Mediterranean, the MAP Unit includes
polyaromatic hydrocarbons (PAHs) in this list of POPs.

2.1.3.1

Main Sources of Release

2.1.3.1.1

Pesticides, PCBs,Dioxins and Furans

The major enabling Acts controlling the use of pesticides are the Environment
Protection Act and the Pesticide Control Act (Act No. XI of 2001). There are various
legal notices which empower the respective ministries and competent authorities to
inspect, monitor and control the use of these substances. Currently further legislation in
line with European Union regulations is being enacted.
All the nine POP pesticides were banned from being used in Malta, in most cases as
from 1993. Hexachlorobenzene was banned from use as a pesticide as from 1998.
There is no information on the possible existence of any deposits or stockpiles of
obsolete and banned pesticides in Malta.
It is quite probable that the disposal of equipment with PCB containing oils is the main
source of PCBs in Malta as in other Mediterranean countries (UNEP, 2002). The use of
PCBs has been banned as a result of the transposition of the relevant EU Directives in
national legislations. In November 2001, EPD had issued a public call for registration
of PCB-containing equipment or oils. Subsequently 2 registrations for PCB holders had
been made: the Malta Drydocks and Dowty Automotive (Malta) Ltd. As of 2001,
Dowty held 6 kg of unused power factor capacitors containing PCBs oils. The Malta
Drydocks had a stockpile of 93545 litres of oils containing PCBs at Kordin. These oils
are either in drums or in equipment that is still is use or which has been
decommissioned. It is envisaged that these wastes will be exported for environmentally
sound treatment and disposal.
Polychlorinated dioxins and furans (PCDD/Fs) occur as trace contaminants in a variety
of industrial and thermal processes. One primary industrial-chemical source for
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PCDD/Fs has been the production and use of chloro-organic chemicals, including use
in the pulp and paper industry. No such industries exist in Malta. The use of
pentachlorophenol and other chlorinated wood preservatives may also be an additional
source of dioxins and furans, through biotransformation. Pentachlorophenol is banned
from use as a wood preservative in Malta.
One main source of emission of dioxins is combustion and thermal treatment. Such
thermal processes include waste incineration, fossil fuel power plants, wood
combustion, landfill gases combustion, as well as automobiles fuel consumption, and
home heating of oil, coal, gas and wood. No proper inventory of such potential sources
for the release of dioxins in Malta has ever been made.
Secondary sources of dioxins and furans, which may lead to their re-emission in the
environment, include pentachlorophenol-treated wood, PCB-containing electrical
equipment, as well as sewage sludge, compost and liquid manure. Waste disposal sites
may also act as reservoirs for such contaminants (due to dumping of contaminated
wastes). Again, no inventory for such potential dioxin and furans reservoirs has ever
been made for Malta. However, the presence of high levels of dioxins in the Maghtab
solid waste disposal site (TO CONFIRM REF) may indicate that this site is a
significant potential source of re-emission and release of these contaminants into the
local environment.

2.1.3.1.2

Polycyclic Aromatic Hydrocarbons (PAHs)

PAHs are formed during incomplete combustion of organic material . Another primary
source is the handling of petroleum, fuel oils and crude oils. Both types of sources for
PAHs may be considered to be significant to the local Maltese context. This is due to:
a)
the geographical location of Malta in the central Mediterranean, which
may be considered to be exposed to intense maritime oil traffic;
b)
the importance of bunkering operations;
c)
the release of oil and fuel contaminated wastewaters from shore-based
fuel terminals;
d)
the fact that all existing incinerators have been found to be inefficient
and non-compliant with the provisions of Directive 2000/76/EC on the
incineration of waste as transposed into national legislation by L.N.
336/2001 (Axiak, Debono and Gauci, 2002)
e)
the burning of wood as fuel in bakeries and other places;
f)
the continuing use of old models of cars on our roads;
g)
the close proximity of petrol and fuel stations to residential areas.
Furthermore, some polyaromatic hydrocarbons may be imported for some industrial
use. For example, our records show that naphthalene and anthracene (HS Code:
290901000) have been imported into Malta at a mean rate of 6444 kg/year over the
period 1997-2001.
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2.1.3.1.2a

Fuel and Petroleum Oils as Sources of PAHs

Though the PAH content of different types of petroleum and fuel oils may vary, these
may be considers as important sources of PAH releases in the marine environment
(UNEP, 2002). As such, the NDA will present a synoptic view of the sources and levels
of these marine contaminants in Malta.
The various risks of oil pollution to our marine and coastal environment arise from:
o Major or moderate accidents involving maritime traffic, including
bunkering;
o Moderate to minor incidents of spills resulting from inshore or landbased activities;
o Illegal discharges of ballast waters by maritime traffic;
o Operational and minor losses of fuel and diesel oils from small water
craft.
o Land-Based Storage and operations dealing with fossil fuels.
Although no major oil spill has ever reached our coastline, the Central Mediterranean is
an area with relatively high maritime traffic and the associated risks of incidents are
evidently high. Axiak and Delia (2000) reported that the area around Malta and in the
Sicilian Straits is one of the most oil polluted regions in the Mediterranean. This is well
evident in Figure 2.1.3.1. In this area, more than 140 oil slicks were visible from space
using radar sensors for 1999. The same Figure, also shows the presence of major to
moderate oil slicks in the vicinity of the Maltese islands in a single day (2nd August
1999). There is evidence to suggest that most of these slicks have been discharged by
passing ships. Such discharges of bilge oil in the Mediterranean are illegal.
At this stage it is worth to note that there has been a substantial increase (by a factor of
2.3) in the number of oil/fuel tankers calling at our two major harbours (Grand Harbour
and Marsaxlokk) since 1997. At the same time, the level of maritime activities for other
types of cargo vessels at these ports has remain essentially unchanged.
Bunkering (i.e. refuelling of ships and boats) in Malta is conducted in ports and
harbours at yacht marinas and in designated near-shore sites. The Malta Maritime
Authority controls all bunkering operations. The total quantities of oil bunkered in
Malta on an annual bases is approximately 400,000 metric tonnes, of which 65% is
undertaken offshore. To date, only minor incidents have occurred during bunkering,
and these have not resulted in the release of oil.
Minor to moderate oil spills have been reported in inshore waters, resulting mostly
from land-based operations such as oil storage, or fuel landings. Most fossil fuels are
handled within Marsaxlokk and Grand Harbour, where all fuel terminals are located.
For the purpose of the SoER,2002, records were available for oil spills reported to the
Pollution Control Coordinated Unit during the period 1998-2000. A synopsis of this
information is presented in Table 2.1.3.1.
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Figure 2.1.3.1 Top part shows a composite picture of oil slicks as identified by ERS
satellite images during the year 1999. Bottom part shows ERS image over Malta on the
2nd August 1999. Four relatively large to medium oil slicks have been identified in local
coastal waters for this single day.

Table 2.1.3.1 Oil spills reported for 1998-2000.
Year

Number of No. of spills of
Reports
unknown volume

1998

22

11

1999
2000

19
18

2
8
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Estimated Total
Amount (tons)
2500 tons for 10 spills +
over 20,000 tons for 1
spill
830 tons for 17 spills
400 tons for 10 spills
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Figure 2.1.3.2 shows the location of reported spills for 1998-2000 along the coastline.

Figure 2.1.3.2 Location of reported oil spills along the Maltese coastline.

The estimation of quantities of spilt oil at sea is very approximate due to a number of
inherent observational errors. Nonetheless, if interpreted with proper caution, the above
data indicate that the environmental risks of moderate to small oil spills in our waters
are quite significant. Furthermore, the scale of locally generated oil spills for 2000, was
less than for the previous two years.
As expected, the harbour areas were mostly at risk, with the Grand Harbour, Freeport/
Birzebbugia, and Marsamxett, registering 20%, 18% and 17% of the total spills
recorded for 1998-2000, respectively. It is also worth to note that a number of oil slicks
were usually reported on the northern shores of Gozo. In fact significant deposits of
oily tar are well evident in places such as Qbajjar. This must be related to the heavy
maritime activities present in the South Sicilian Channel, since oil that is discharged by
maritime traffic often ends up as tar deposits on oil beaches.
A potential source of chronic oil pollution is the discharge of wastewaters from fuel
terminals. There are currently seven fuel terminals located along our shores which
discharge wastewaters at a global rate of 242,100 m3 per year into the marine
environment. Much of this volume (almost 93%) originates from a single terminal
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(Malta Drydocks Tanker Cleaning Facility). Other terminals include: Oiltanking Malta
Ltd., Enemalta Petroleum Division, at B’Buga and at M’Xlokk, and M.O.B.C. Ltd, and
Falzon Oil Recycling Ltd., in the Grand Harbour. Wastewaters from such terminals are
mainly generated from dewatering of fuels during storage, or from oil-water separation
of ballast waters, or from rainwater runoff. In most cases, the present treatment of oily
wastewaters is not sufficient to conform to an environmental threshold of 5-mg/l limit
(Axiak and Delia, 2000). Almost 18% of the spills reported to the PCCU, over the
period 1998-2000, were associated directly with these fuel terminals, (especially with
MOBC Ltd. at Valletta, and Enemalta Petroleum Division Installations in Marsaxlokk
and B’Buga).
One fuel terminal which has received particular media attention and which is perceived
by the general public as a significant source of sea pollution by oil and fuels is that of
the B’Bugia 31st March Installation owned by Enemalta. This installation has a
maximum storage capacity of 36,400 m3 for a range of fuel types. Tanker vessels
calling to discharge their product, do so through two pipelines. One of the pipelines is
dedicated to diesel while the other is used to discharge Jet A1, leaded petrol and
unleaded petrol. It is the practice, and in the case of the second pipeline a necessity, to
displace the product in the pipelines with seawater after the receipt of every fuel cargo.
The tanker itself, after discharging the fuel, does this flushing operation into the shore
cargo tank. All the seawater that ends into the cargo tank is then drained and passed
through an oil-water separator and then is discharged directly into the sea at B’Buga.
Approximately 2,800 m3 of such pipe-washings are discharged into the sea annually.
Such washings are bound to contain oils and fuels in excess of 5 mg/l.
At this point it is worthwhile to refer to a significant problem of underground oil
leakage which may be associated with this installation, at B’Buga and which has
created great concern to the local residents over the past few years. Petroleum
hydrocarbons are known to have been leaked into the rock foundations of the area and
these deposits occasionally find their way into the sea.
A tank refurbishing programme is currently underway. An Italian company ECO is
monitoring oil underground and will be advising on how to extract it. A report was
expected by September 2000. An oil recovery programme is planned for the next 2
years. Furthermore, Enemalta is planning to eliminate the need for pipe flushing by
laying down fuel-dedicated pipes in the very near future. There are plans to close down
the whole installation by 2010.
Operational losses of fuel oils from small water craft, may also constitute a significant
and chronic input of oil into the marine environment. This is mostly related to intense
boating activities during the summer months.

2.1.3.1.2b

Other Potential Sources of PAHs and other Aromatics

Little is known about the potential emissions of PAHs from combustion in local power
stations. Some information is available on non-methane volatile organic compounds
(NMVOC) though these would be expected to contain only minimal PAHs. The SoER,
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2002 estimates the annual rate of emissions of NMVOC from energy generation to be
approximately 110 metric tonnes.
The transport sector in Malta may also be considered to lead to various types of diffuse
sources of PAHs and other organics. This sector has been identified by the SoER 2002,
as a main source of non-methane volatile organic compounds, contributing almost 97%
of the total estimate annual releases.
The industrial sector also contributes to significant proportion of releases of nonmethane volatile organics. Those from industrial fuel use are well under 1% of total. On
the other hand, there are a number of industrial processes which contribute amounts of
NMVOC up to a half of those from the major contributor—road traffic.
Although the absolute quantities remain fairly small and somewhat less than those from
road transport, the impact on people does depend on the exact situation in which
NMVOCs are released. A badly ventilated spray workshop for instance, may expose
workers to elevated quantities of VOCs even if the absolute quantities released are
relatively harmless if there were to be rapid dispersal.
Unpublished studies carried out at the Department of Chemistry (Zammit, 1999; Saliba
2001, as quoted in the SoER, 2002) have shown that in streets where there is present a
service station, the air in the proximity of the station contains a significantly higher
concentration of petrol-derived VOCs, including benzene. From two to tenfold
increases in benzene have been measured and this is due mainly to evaporative loss of
petrol during underground tank refill and dispensing of petrol to vehicles. Locallyimported leaded petrol has a benzene content of 6 to 8% by volume which is much
higher than the 1% benzene allowed for use in Europe and this factor may be
exacerbating both the service station as well as the general problem of elevated levels
of benzene and related compounds.
It is worth noting that imported unleaded petrol has a much lower benzene content and
a phase-out of leaded petrol should therefore conduce to lower atmospheric
concentrations of benzene assuming the quality of unleaded fuel with regards to this
substance is strictly controlled. Moreover, installation of fuel vapour recovery
systems, which in Europe have been required by law for several years, would also help
mitigate the general VOC problem. There was no legislation in Malta related to
evaporative emissions prior to 2001 although Legal Notice 214 of 2001 concerns this
very matter. According to this legal notice, service stations with an annual throughput
of more than 100 m3 of petrol per year will have to control VOC emissions released
during storage and fuel transfer. This legal notice, however, has not yet been put into
effect. Also, ship to shore petrol transfers remain uncontrolled, despite the considerable
impact especially to the locality of Birzebbugia.
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2.1.3.2

Levels of Occurrence in the Environment

2.1.3.2.1

Pesticides, PCBs, Dioxins and Furans

There is little and practically very limited information on the environmental levels of
these categories of POPs.
In the monitoring programme for marine point discharges undertaken in 2000 and 2002
(Axiak and Delia, 2000; Axiak, 2003), wastewaters released from the main sewage
outfalls, the power stations, and ship repairing (mainly dock waters) were analysed for
5 out of the nine targeted banned pesticides (aldrin, DDT, dieldrin, endrin,
hexachlorobenzene). Reported levels were always below the detection limits.
No information is available with respect to the other pesticides, namely: chlordane,
heptachlor, mirex and toxaphane. However, in view of the ban on their use, it is quite
likely that they are also absent from current land-based point discharges.
There is even less information on the levels of such contaminants in the marine waters,
sediment or biota. The very few inshore water samples analysed for by the same
authors again show no traces of such pesticides. No analysis were carried out for
marine sediments, which are more likely to act as pollution sinks for such persistent
chemicals.
The levels of PCBs analysed for by the same authors were in most cases below
detection limits. Only three samples (2 from Cumnija, 1 from Wied Ghammieq) out of
a total of 74 analysed contained detectable traces of PCBs in wastewaters discharged
from the three main outfalls. The lower detection limit for such analysis was given as
0.0001mg/l. The maximum level recorded (0.002 mg/l), was at Cumnija.
No PCBs were detected in wastewaters discharged from the power stations, a shiprepair yard or a tanker reception facility at Ricasoli (Axiak, 2002).
Using the multicompartment model MSCE-POP, the simulation of PCBs for 1970-2010
has been performed with two emission scenarios (UNEP,2003). In the first scenario, the
PCB emsission was taken to be constance from 1998. In the second scenario, the
emission was assumed to be zero. These estimates yield a maximum deposition flux of
8.96 g/km2/year, and a minimum of 0.56 g/km2/year. These estimates are far higher
than comparable estimates for other Mediterranean countries. The same model can
yield estimates of PCB pollution levels in air and soil. When UNEP (2003) applied
such a model to Malta, the best scenario predicted PCB levels of 28.1 pg/m3 for air and
3.4 ng/g dw in soil. Again, these levels are higher than similar estimated levels for other
Mediterranean countries.
No published reports are available on the levels of furans or dioxins in Malta. However
in 1998, estimates of emissions of PCDD/Fs were carried out (quoted by UNEP,2003)
and a total deposition of 3.00 (sum of) 10-5 I-TEQ was predicted.

National Diagnostic Analysis for Malta (Version 22 Jan 04)

57

2.1.3.2.2

Polyaromatic and Petroleum Hydrocarbons

While the level of information on the occurrence of specific PAH in the local
environments is very low (and for most compounds, non-existent), a reasonable amount
of data are available for petroleum hydrocarbons in general.

2.1.3.2.2a

Levels in the marine environment and in marine discharges

Axiak and Sammut, (2002) recently reviewed the levels of petroleum hydrocarbons in
Malta. In comparing reported levels of oil in the environment, it is important to note
that different analytical methods often do not yield comparable quantitative data.
Therefore, in the account below, trends have been identified only when the available
data was produced from the same analytical methods. Using UV spectrofluorimetric
analysis (which is sensitive mainly to the aromatic components of oil), the Marine
Ecotoxiciology Laboratory (Department of Biology, University of Malta) and the
PCCU have produced a significant amount of data on levels of oil in superficial
sediments since 2000. Such sediments are generally considered to be a most reliable
environmental phase to monitor this form of pollution over time.
The results of this monitoring programme are presented synoptically in Table 2.1.3.2.
Levels for each locality are based on at least three measurements made over the period
2000-2001. Furthermore, levels are expressed as ratios between mean levels for a
locality to background level which has been set at 4 ug Chrysene Equivalents/gDW.
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Table 2..1.3.2
Levels of oil pollution in superficial sediments at
different localities using UV spectrofluorimetry. Levels are expressed as
ratios relative to background levels of PHC (set at 4ug Chrysene
Equivalents/gDW)
LOCALITY
White Tower Bay
Comino
Mellieha
Gnejna
Ghajn Tuffieha
Wied iz-Zurrieq
Cirkewwa
Gozo - Mgarr ix-Xini
Gozo - Marsalforn
Gozo - Xlendi
Marsaxlokk – Freeport
Marsaxlokk – outer part
Ramla
Marsaxlokk - Power Station
M'Xett – outer part
Marsaxlokk - Pretty Bay
Gozo - Mgarr
Marsaxlokk - St. George
Golden Bay
Wied Ghammieq
Qalet Marku
Grand Harbour - Shipyards/Cottonera
M'Xett – inner part
M'Xett - Marinas
M'Xett - (Manoel Island Yacht Yard)
Grand Harbour – Kalkara
Grand Harbour - inner part
Grand Harbour – Rinella

Level Relative to Background
0.07
0.09
0.19
0.21
0.25
0.26
0.26
0.26
0.31
0.44
0.51
0.52
0.54
0.79
0.84
1.02
1.06
1.13
1.25
1.32
3.07
7.83
8.32
9.25
9.95
15.94
16.32
36.49

The data as presented in Table 2..1.3.2 need to be interpreted with proper caution. This
is because the background level may be actually less for local sediments than that used.
Furthermore, the level of oil in sediments is determined not only by the degree of oil
pollution in a particular locality, but also by the rate of sedimentation, and the rate of
sediment disturbance (such as dredging activities) at that locality. In spite of such
limitations, this information is extremely useful in order to compare and rank the
degree of oil pollution at the various localities.
As expected, the port areas registered the highest level of oil pollution in their
superficial sediments over the period 2000-2001. Rinella was ranked at the worst
locality because of a particularly high level report in Summer 2001. Other localities
registering PHC above background levels include areas exposed to sewage outfalls, the
Maghtab Landfill and/or intense boating activities.
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These data confirm that although our coastal waters have not yet been exposed to any
massive oil pollution accident, chronic low-level pollution by oil and petroleum
products from chronic sources such as boating activities as well as fuel terminal
operations are becoming increasingly significant.
The levels of oils in sewage wastewaters have already been reviewed in a previous
section of the present chapter. As indicate above, a potential source of chronic oil
pollution is the discharge of wastewaters from fuel terminals. There are currently seven
fuel terminals located along our shores which discharge wastewaters at a global rate of
242,100 m3 per year into the marine environment. Much of this volume (almost 93%)
originates from a single terminal (Malta Drydocks Tanker Cleaning Facility). Other
terminals include: Oiltanking Malta Ltd., Enemalta Petroleum Division, at B’Buga and
at M’Xlokk, and M.O.B.C. Ltd, and Falzon Oil Recycling Ltd., in the Grand Harbour.
Axiak (2002) gives some data on the level of occurrence of total oils and persistent oils
(including PAHs as a component) in the wastewaters discharged by the Malta Drydocks
Tanker Cleaning Facility. For a total of 3 samples analysed, the mean levels were found
to be 3.37 (max: 6.7) and 1.32 (max: 2.21) mg/l for total oil and persistent oil fraction
respectively.
Wastewaters being discharged from the Marsa Power station carried mean levels of
1.25 (max 2) and 0.96 (max: 2) mg/l for total oil and persistent oil fraction respectively.
Wastewaters being discharged from the Delimara Power station carried higher mean
levels of 5.37 (max 25) and 1.13 (max 4) mg/l for total oil and persistent oil fraction
respectively.
Wastewaters discharged from ship-repairing docks (Malta Shipyards) had maximum
levels of persistent oil fractions of 3.1 mg/l. The concentration in the final dockwaters
is most likely to be much lower than this quoted figure.

2.1.3.2.2b

Other Reported Levels

As already indicated above, levels of some PAHs may be significant in air, due to
releases from cars and other transport means.
In a study conducted in 1999 and quoted in the SoER 2002, airborne particles were
analysed for their content of the PAH benzo(a)pyrene (BaP), (Said Pullicino, 1999).
This substance is a carcinogenic material known to form as a result of incomplete
combustion of fuels, especially that of cyclic hydrocarbons found in diesel and fuel oil
but also from incineration and uncontrolled refuse burning. Seven towns were
investigated, the air quality being analysed on two (or three) separate occasions during
which 8 h samples were collected during the daytime. The results are given in Table
2.1.3.3.
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Table 2.1.3.3 Concentrations of benzo(a)pyrene (8 h average) in airborne
particulate matter (from Said Pullicino, 1999)
Locality
Marsa (Balbi St)
Paola (Valletta Rd)
Msida (Rue
D’Argens)
Floriana (St Ann’s
St)
Mqabba (Zurrieq
Rd)
Bugibba (Tourist St)
Mosta (Delu St)

Date of test
(1999)
1/3; 3/3
5/3; 8/3
16/2; 13/3; 7/3

Benzo(a)pyrene,
ng/m3
nd ; nd
nd; 1.5
2.5; 2.9; 6.1

11/3; 12/3

6.0; 5.1

27/2; 6/3

nd; nd

Low

22/3; 24/3
19/3; 20/3

0.1; 0.1
0.5; 0.4

Low
Low

Degree of
Pollution*
Low
Low - Moderate
Considerable
Considerable

(*) Based on the following suggested scheme: for BaP concentrations (ng/m3) <1: low; 1-3: moderate;
4-10: considerable; > 10: high. The WHO does not provide any guideline values for this carcinogenic
substance.

The considerable presence of BaP found in the Floriana and Msida streets analysed,
both of which being major traffic corridors, clearly indicates that the pollutant is
mainly derived from traffic exhaust, especially from the black soot of diesel engines. It
is to be noted that the streets in Marsa and Paola chosen for monitoring are not located
on arterial roads: their proximity to the power station does not appear to markedly
affect the air quality with respect to this pollutant. It is worth noting that this
component of airborne dust constitutes only about 0.01% of the PM10 load in the most
polluted sites, although BaP is among the most toxic materials found in these dusts.
No further published information is available on any other levels of PAHs, except that
these were found to be absent from composting products of MSW from Sant’ Antnin
Solid Waste Treatment Plant (analysis carried out in 2001, and quoted in the SoER
2002).
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2.1.4

Heavy Metals and Organometallic Compounds

The following substances have been targeted within the SAP by UNEP and which need
to be covered in the present NDA:
o Mercury, Cadmium and Lead
o Organomercuric, organolead and organotin compounds
o Zinc, copper and chromium
Consequently in the present report, attention will be focused on such chemicals,
although when available, our present state of knowledge on other metals will also be
outlined.
2.1.4.1 Main Sources and Levels of Importation and Use
There are no mining or industrial processing of metallic ores in Malta.. Therefore, the
main anthropogenic source for most metals results from the use and disposal of their
compounds, mainly (but not exclusively) for industrial purposes.
For the purpose of the present NDA, importation data over the period 1997 to 2001 for
various forms, compounds and formulations of the targeted heavy metals were
analysed. Table 2.1.4.1 represents the mean weight in kilograms of the annual
importation of such forms over this 5 year period. This data is to be treated with proper
caution since, the quoted figures do not refer to the actual metal content, but rather to
the weight of the total compound or formulation. Furthermore, for copper, several
major items of importation were not measured in mass but in number of articles
imported. Therefore the quoted figures for copper are underestimated. Furthermore,
these figures do not include brass and bronze. Nonetheless, if these limitations are
taken into consideration, the given data is significant in ranking the various metals in
terms of their importation.
Table 2.1.4.1. The mean rates (kg/year) of importation of targeted
metals, their compounds and formulations in Malta over the period
1997 to 2001.

Metal
Coppera
Zinc
Copper and other
metals b
Lead c
Chromium
Cadmium
Mercury

Mean Rate of
Importation
in kg/year
901,767
201,667
157,278
19,144
16,625
3,523
12

a = excluding items measured in metres and number
b = other metals include nickel, lead and to a lesser extent zinc and
mercury
c = including liquid antiknock formulations
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The main industries discharging mercury in the marine environment are chloro-alkali
and petrochemical plants. None are present in Malta. Mercury is however used in
laboratories, clinics and hospitals. Only approximately 12 kg of mercury containing
formulations (including oxides of mercury) are imported in Malta on an annual basis.
Cadmium containing formulations are imported at a much higher rate. This estimated
relatively high rate of importation was however due to the importation of 17,500 kg of
cadmium-based pigments in the year 2000. Evidently, the paint formulation industry
and the printing industry play a key role in the use of this metal.
Chromium-based formulations and chromium containing items were imported in Malta
at the rate of almost 17,000 kg/year. Most of this chromium was imported in the form
of pigment formulations. Chromium oxides and hydroxides (excluding chromium
dioxide) are other main compounds of chromium being imported. The industrial sectors
which normally use chromium most are the tanneries, electroplating and textile and
wool dyeing.
Lead containing formulations and items were imported in Malta at the rate of over
19,000 kg/year. The two types of lead formulations which feature prominently are
“red” and “orange” lead. Principal industries using lead are those producing batteries
and in some cases, electroplating. Lead was also imported as an antiknock additive for
fuels. The use of such fuels has been now phased out in Malta.
Copper and zinc and the two most prominent metals in terms of the importation of their
formulations and items based on such metals. Both metals (but especially copper) are
imported in a large range of different formulations, items and components.
The main targeted form of organometals which is probably of direct relevance to the
local context is organotin The main organomercuric compound which is of high
ecotoxicological significance is methyl mercury. Unfortunately, there are no known
published reviews or information on the levels of such a potential contaminant in the
local environment. The main orgonolead compound which is of interest would be
tetraethyl lead. Its use as a petroleum additive for cars has been now phased out. For
organotins, the main form of interest is tributyltin (though phenyltins are also of interest
from environmental and ecotoxicological viewpoints, but much less is known about
them for the local context). The main source of TBTs in Malta is likely to be their
release from antifouling paints used on ships and larger boats. The situation is bound to
improve since as from January 2003, the new IMO Convention banning the use of
these compounds in ship paints came into force.
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2.1.4.1.1

2.1.4.1.1 a

Occurrence of heavy metals in wastewaters discharged from landbased point sources.
Sewage Outfalls

The following review is based on Axiak and Delia (2000) and Axiak (2003) as well as
on unpublished data available to EPD as a result of a 5-day monitoring programme
undertaken in January 2003.
The total heavy metals which featured most prominently for all the three outfalls
combined, were zinc and boron with 60% and 53% of samples showing levels above
detection limits for each metal respectively. These two metals were also the most
abundant in terms of mean levels for all the dataset: these being 0.29 and 0.18 mg/l for
boron and zinc respectively.
There were some significant differences in the heavy metal loads of the three sewage
outfalls which were monitored. In general the Wied Ghammieq outfall carried the
highest metal loads. Zinc and boron featured prominently in all the three outfalls,
though boron levels were generally lowest and zinc levels highest at Ras il-Hobz.
Boron has been mostly imported in Malta in the form of boron oxides and boric acid at
the mean rate of 227 kg/year. It is used for alloys, pyrotechnics, glass, soap
manufacture, detergents and in agriculture. Zinc may be widely used as a pesticide, for
alloys, batteries, electroplating, as well as in paints antiseptics and deodorants. It may
be imported in Malta under different forms, including zinc oxides and peroxides at the
rate of approximately 30,000 kg/year (estimated over the period 1997-2002).
Total tin was the heavy metal which featured most after boron and zinc, in all the three
outfalls, though the highest mean level was reported for Wied Ghammieq (0.12 mg/l),
while the mean levels for Cumnija and Ras il Hobz were 0.08 mg/l and 0.03 mg/l
respectively.
Barium was the next heavy metal which featured next both in terms of percentage
presence in samples as well as in terms of mean level (0.034 mg/l for all three outfalls),
again with the highest mean levels (0.07 mg/l) being approximately 4 to 5 times higher
than levels reported for the two other outfalls.
The overall mean level for lead for all samples from the three outfalls was estimated to
be 0.02 mg/l though at Wied Ghammieq this was higher, being at 0.05 mg/l.
Overall mean levels for arsenic, chromium, cobalt, nickel and copper were 0.01 mg/l to
0.007 mg/l. These metals were generally present in wastewaters discharged from Wied
Ghammieq outfall, being absent or almost absent at the two other outfalls.
Cadmium and vanadium were found at mean overall levels of 0.001 mg/l, again being
more prominent at Wied Ghammieq.
All samples collected from Wied Ghammieq and Cumnija did not shown any traces of
mercury, while only 3% of samples from Ras il-Hobz showed evidence of mercury
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(maximum level being on one occasion: 0.06 mg/l). All samples from all outfalls did
not show any trace of silver.
Organotins featured quite prominently in all outfalls, indicating that the absence of
control over their use as antifoulings, through local legislation, is having a negative
impact. Sewage from the Cumnija outfall generally had the lowest values for
organotins.

2.1.4.1.1b

Heavy Metals in other Point Land-Based Discharges

Again Axiak and Delia (2000) and Axiak (2003) reported on the levels of heavy metals
in wastewaters released from various point marine discharges including power stations,
ship-repair yards and others.
Discharges from Ship-Repair Yards
Due to the nature of their operations, ship repairing/building yards, complete with
fixed or floating docks, are expected to give rise to point sources as well as diffuse
sources of marine discharges.
Malta Shipyards is one of the major ship repairing yards in the Mediterranean. Its
various operations are bound to generate significant amounts of industrial wastes which
have environmental implications on these residential areas as well as on the working
conditions of its own workforce. There is an urgent need to identify and assess the
environmental performance of this industry and to mitigate and control such impacts in
a way so as to protect human health and the natural environment in a manner which
would sustain the economic and industrial feasibility of this yard.
Axiak and Delia (2000) have indicated that various operations in shops as well as
within the docks generate approximately 7000 m3 of wastewaters per year (not
including sewage). At present these waste waters are being discharged untreated into
French Creek.
Since 1998, Malta Drydocks (now Malta Shipyards) has carried out an environmental
auditing of its activities, and though the results of such auditing are not available, they
should serve as a necessary baseline in order to improve on the environmental
performance of this industry.
Two other private ship-repairing companies have been assessed by Axiak and Delia
(2000). Although they claim to have no point sources of discharges into the sea, the
nature of their land-based operations is bound to lead to wastewaters being generated,
which would eventually end up in the sea through runoff. Most marine discharges
originate from hull works and preparations on the floating dock(s). Also washing
waters originating from machine works in the various workshops, may reach the
waterline by runoff. In order to comply with EU water directives, the wastewaters
being currently generated would need to be collected and properly disposed off. The
current dock and workshop practices may also be modified so as to ensure that a
minimum volume of such wastewaters is generated.
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In monitoring carried out during 2000 (Axiak and Delia, 2000), samples of dock waters
were taken from a collecting gutter of a dock, on two consecutive days. During this
period the dock was dry and occupied by a ship undergoing normal repair operations.
Chemical analysis of these samples indicated that the main contaminants of concern,
include the following: TBT (8.26 to 1.45 ug Sn/l), petroleum hydrocarbons, , zinc
(0.51 to 0.57 mg/l), copper (0.23 to 0.05 ug Sn/l) and to a lesser extent chloroform and
perchloroethylene.
Chromium and lead levels were substantially lower at
approximately 0.3 and 0.0.17 (maximum level: 2.63) ug/l, respectively.
In monitoring of the same wastewaters from docks, carried out more recently in 2002
(Axiak, 2003) for 5 sample replicates the highest mean levels found were for copper at
0.36 mg/l (maximum level: 0.9mg/l), with zinc levels being second highest at 0.32 mg/l
(maximum level: 0.76 mg/l). Cadmium also featured at significant levels with a mean
of 0.24 mg/l (maximum level: 0.5 mg/l). Mean lead levels were found to be 0.14 mg/l
(maximum level: 0.7 mg/l). It is to be noted that such levels as found in dockwaters
when docks are flooded , are bound to be much lower.

Discharges from Power Stations
Considerable volumes of cooling and other wastewaters are currently discharged from
the two power stations in Malta. Axiak and Delia (2000) found that in general butyltins
were identified in wastewaters from Marsa Power Station at maximum levels of 0.4 ug
Sn/l. No such contaminants were detected in similar wastewaters as monitored in 2002
(Axiak, 2003).
The heavy metals which featured most prominently in these wastewaters as monitored
in 1999 (Axiak and Delia (2000) were zinc (70 to 60 ug/l), copper (5 to 10 ug/l) and
lead (0.5 ug/l). In the more recent monitoring of the same wastewaters (Axiak, 2003),
zinc featured at a generally higher mean level (0.93 mg/l for Marsa, and 0.32 for
Delimara Power Station). Mean levels for lead and cadmium were found to be 0.27
and 0.17 mg/l respectively.
In January 2003, wastewaters from these same power stations were again monitored by
EPD. The same metals as identified above were again found to be present albeit at
different levels. For some as yet unknown reason, the wastewaters generated by the
Delimara Power Station were found to carry much high loads of heavy metals than
those discharged by Marsa Power Station (in generally the mean levels were almost 20
time higher). An outline of such levels are presented in Table 2.1.4.2.

National Diagnostic Analysis for Malta (Version 22 Jan 04)

66

Table 2.1.4.2 Mean levels on heavy metals in wastewaters
discharged by two power stations as measured by EPD in
January 2003.
maximum
mean
level:
n
Delimara PS
zinc in mg/L
0.69
3.82
6
copper in mg/L
0.04
0.22
6
nickel in mg/L
0.79
4.57
6
chromium in mg/L
0.01
0.07
6
lead in mg/L
0.61
3.17
6
Marsa P S
zinc in mg/L
copper in mg/L
nickel in mg/L
chromium in mg/L
lead in mg/L

0.00
0.00
0.03
0.00
0.08

0.04
0.01
0.16
0.00
0.29

12
12
12
12
12

Evidently the currently available data is insufficient to provide us with a reliable picture
as regards the heavy metal loads of wastewater discharges into the marine environment
from the local power stations.

Discharges from Oil and Fuel Terminals
Seven separate marine discharge points arising from 5 oil and fuel terminal installations
have been identified for Malta (Axiak and Delia, 2000). Some heavy metals, traces of
which may be found in these oily discharges.
In 1999 (Axiak and Delia, 2000) the heavy metal which featured more prominently in
wastewaters being discharged by the Tank Reception Facility at Rinella (Malta
Shipyards) was nickel with mean levels of 0.1 mg/l being recorded. More recently
higher levels for this metal were recorded at 0.4 mg/l (Axiak, 2003). In 2002, mean
copper and lead levels in such wastewaters were estimated to be 0.13 and 0.17 mg/l
respectively.
Discharges from Desalination Plants
Considerable volumes of marine discharges originate from the Reverse Osmosis
(Desalination) Plants in Malta. There are currently three such plants in operation
discharging brine at approximately 20,000 to 30000 m3 per day. These brine waters are
discharged at approximately 1o C above ambient temperature. Their pH is in the range
of 6.2 to 6.8.
In 2000, Axiak and Delia (2000) analysed a single sample of these discharged brine
waters from each of three RO plants. Boron levels were found to be relatively high at
2.1 to 6 mg/l. Zinc levels varied from 42 to 57 ug/l, while copper levels were much
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lower at levels ranging from 0.3 to 1.1 ug/l. No mercury or cadmium metals were
detected.

2.1.4.1.2

Releases from Solid Waste Disposal Sites

There are reasons to believe that the Maghtab waste disposal site and possibly even the
Qortin site, may act as land-based sources of discharges of heavy metals into the
marine environment through various routes including leachate and rain runoff. Both
disposal sites receive mixed streams of solid wastes including industrial and hazardous
wastes, spent blasting grit from the local ship-repair yards, as well as sewage sludge.
A recent survey conducted by the Cleaner Technology Centre and quoted in the SoER,
2002, revealed that approximately 20,000 tonnes of blasting grit was generated during
2000. Some of this waste was delivered to Maghtab; the rest was dumped at sea.
The SoER 2002 indicates that for 2001 the industrial sector produced 1974 tonnes of
metal and 1512 tonnes of sludge. Most of these wastes end up in Maghtab. All such
wastes may be considered as potential sources for the release of heavy metals.
Furthermore metal scrap yards may also act as diffuse sources of release of metals.
Until December 2001 a total of 6 establishments were licensed by the Commissioner of
Police to act as scrap dealers. None of these establishments are as yet compliant with
the provisions of newly introduced waste management regulations.
2.1.4.2

Level of Occurrence in the Environment

Marine pollution by heavy metals usually result from land-based industrial activities
(such as the steel and galvanizing sectors, battery production, photography, tanneries,
electronic, glass and jewellery industries), discharge of industrial wastewaters
(including sewage) discharges of sewage treatment sludge, as well as from air-borne
transport of contaminants from car traffic, and other activities.

2.1.4.2.1

Heavy Metals in Marine Sediments in Inshore Coastal Areas

Heavy metals are known to accumulate in bottom sediments due to a number of factors.
Until 1997, analysis of superficial sediment in local coastal areas was restricted to
determinations from locations along the north, and north-east coast of Malta and only a
very restricted number of locations were sampled.
Since 2001, the PCCU in
collaboration with the Marine Ecotoxicology Laboratory (Department of Biology,
University of Malta) has initiated a sediment quality monitoring programme in which
over 40 stations from various localities are monitored at least twice a year. Heavy
metals are being analysed using polarography as well as Atomic Absorption
Spectroscopy.
This monitoring programme is still in its initial phase and only preliminary results will
be briefly reviewed here. Levels of heavy metals at each locality are based on at least
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two measurements made over the period June 2001 and January 2002. Analysis was
carried out on acid digested extracts using polarography (Differential Pulse Anodic
Stripping Voltammetry, Model AMEL 433). Furthermore, levels are expressed as ratios
between mean levels for a locality to background levels. For the purpose of the present
report, the following background levels have been adopted:
Lead:
Copper:
Zinc:
Cadmium:

20 ug/g dry weight
5 ug/g dry weight
50 ug/g dry weight
0.25 ug/g dry weight

Such background levels have been set on the basis of data collected from relatively
clean reference sites as well as from data on background levels in other areas within the
Mediterranean (Scoullos, 1993).
The resultant data are presented in Table 2.1.4.3. These data are to be interpreted with
proper caution. This is because the background levels may be actually less for local
sediments than those used. Furthermore, the levels of contaminants in sediments is
determined not only by the degree of pollution in a particular locality, but also by the
rate of sedimentation, and the rate of sediment disturbance (such as dredging activities)
at that locality. In spite of such limitations, this information is extremely useful in order
to compare and rank the degree of heavy metal pollution at the various coastal localities
in Malta.
Again, as expected, the harbour areas registered the highest levels of heavy metal
pollution as based on lead, copper, zinc and cadmium analysis. These areas included
those exposed to ship-repair and other industrial activities, fuel terminals, sewage
outfalls, and intense boating and/or shipping activities.

2.1.4.2.2

Heavy Metals in Biota and Use of Biomonitoring

The SoER 1998 reviewed the data on levels of heavy metals in several local marine
species, which were available until then. In general it was concluded that the selection
of local biota studied accumulated metals in the same range as that of a variety of
invertebrates from polluted locations in the Mediterranean. High copper and cadmium
levels in locally occurring molluscs were comparable to levels in similar biota from
foreign industrialised countries and in certain cases exceed them. High levels of metals
in biota were found in the vicinity of Malta’s major landfill (Maghtab); the main
sewage outflow at Xghajra; and the local harbours. In clean reference sites (such as
Qawra) limpets showed copper levels similar to other clean sites elsewhere. However
background levels of metals in limpets were apparently higher than in limpets (P.
vulgata) from reference sites in U.K.
High levels of zinc and copper were measured in biota collected from Manoel Island
(near the yacht repair yard). Marine snails collected from Bahar ic-Caghaq and in the
vicinity of Maghtab landfill, showed the highest levels of cadmium, copper and zinc.
Limpets also exhibited high cadmium, copper and zinc levels in Xghajra and
Marsascala. Fish (including the red mullet) accumulated lower concentrations of heavy
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metals in their tissues than marine molluscs. Copper levels were well within the
average for this region and they were low when compared to those in the French and
Greek coasts; whilst zinc levels in the fish are closer to the maximum value quoted for
the central Mediterranean. Zinc levels were however lower than those in the more
industrialized countries.
Since 1998, three further investigations were completed by the Marine Ecotoxicology
Laboratory (Department of Biology, University of Malta) and these will be briefly
reviewed here. These investigations involved both chemical analysis for heavy metals
in biota, as well as the use of biomarkers of pollution by heavy metals. Biomonitoring
makes use of a biological response of an organisms as a index of environmental stress.
In this case, the biomarker used was metallothionein induction in limpets, chitons and
fish. Metallothioneins (MT) are a class of proteins that are produced by organisms in
response to heavy metal stress.
Debono (1999) monitored heavy metal levels in the tissues of a limpet (Patella rustica)
as well as MT induction in the same species collected from various sites. A number of
‘hot spots’ for heavy metal pollution were identified in this manner, and these included
areas exposed to sewage outfalls (Wied Ghammieq, and Ras il-Hobz) as well as near
the Enemalta Fuelling Installation at B’Buga. Other areas included the Freeport,
harbour creeks and marinas, and Maghtab.
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Table 2.1.4.3 Levels of pollution by heavy metals in superficial sediments at different localities using polarography over the period
Jul 2001-January 2002. Levels are expressed as ratios relative to background levels.
LEAD

COPPER
ZINC
CADMIUM
0.13 Ghajn Tuffieha
0.58 White Tower Bay
0.43 Ghajn Tuffieha
0.05
0.51 White Tower Bay
0.61 Gozo Marsalforn
0.77 Comino
0.35
0.52 Mellieha
0.79 Gnejna
1.08 Marsaxlokk Freeport
0.44
0.72 Comino
0.85 Qalet Marku
1.30 Gozo Mgarr ix-Xini
0.49
0.92 Marsaxlokk Pretty Bay
0.94 Ghajn Tuffieha
1.68 Golden Bay
0.56
1.11 Golden Bay
1.02 Wied iz-Zurrieq
1.77 Cirkewwa
0.65
1.32 Gozo Mgarr ix-Xini
1.17 Grand Harbour Rinella
1.82 Grand Harbour Kalkara
0.86
1.45 Marsaxlokk Freeport
1.60 Gozo Mgarr ix-Xini
2.11 Wied Ghammieq
0.97
1.55 Qalet Marku
1.72 Golden Bay
2.53 Gozo Xlendi
0.97
Gozo Mgarr ix-Xini
1.68
2.23
2.62
0.98
Golden Bay
Gozo Xlendi
Marsaxlokk Freeport
Mxett Yacht Yard
1.86 Marsaxlokk St. George
3.08 Comino
2.67 Mellieha
1.12
Marsaxlokk Freeport
3.09
3.19
3.38
1.65
Marsaxlokk Power Station
Cirkewwa
Mellieha
Wied iz-Zurrieq
4.14
3.40
3.65
1.74
Marsaxlokk St. George
Gozo Marsalforn
Cirkewwa
Qalet Marku
4.16 Wied iz-Zurrieq
5.92 Marsaxlokk Power Station
3.81 Marsaxlokk
1.79
Marsaxlokk
5.60
7.27
4.74
1.85
Gozo Xlendi
Marsaxlokk Power Station
Marsaxlokk
Marsaxlokk Power Station
6.78
8.39
4.94
2.20
Gozo Marsalforn
Gnejna
Marsaxlokk Pretty Bay
Grand Harbour Cottonera
9.37 Grand Harbour Rinella
10.07 Gozo Mgarr
5.97 Marsaxlokk Pretty Bay
2.28
Wied iz-Zurrieq
12.34
12.16
6.25
2.39
Gozo Mgarr
Marsaxlokk
Gozo Xlendi
Grand Harbour Rinella
12.50 Gozo Mgarr
16.45 M'Xett
7.91 Gozo Marsalforn
2.54
Grand Harbour Kalkara
12.55
19.45
9.75
2.89
M'Xett
M'Xett
M'Xett Marinas
Marsaxlokk St. George
13.60
44.20
10.11
3.04
Grand Harbour Rinella
Grand Harbour Kalkara
Grand Harbour inner area
Gnejna
21.37 Grand Harbour inner area
52.50 Grand Harbour Kalkara
12.15 M'Xett Marinas
3.25
Wied Ghammieq
24.63
56.67
12.52
3.66
M'Xett Yacht Yard
M'Xett Marinas
Wied Ghammieq
White Tower Bay
32.39
66.42
12.92
3.78
Grand Harbour inner area
M'Xett Yacht Yard
M'Xett Yacht Yard
Gozo Mgarr
Grand Harbour Cottonera
56.14 Wied Ghammieq
116.07 Marsaxlokk St. George
15.43 M'Xett
3.83
57.00 Grand Harbour Cottonera
290.69 Grand Harbour Cottonera
15.64 Grand Harbour inner area
5.59
M'Xett Marinas
Colour coded ranks are set as follows: Red = levels exceeding 90 percentile; Orange = levels between 75 and 90 percentiles; Yellow = levels between 50 and 75 percentiles; Green = above
background and less than 50 percentile.
Ghajn Tuffieha
Marsaxlokk Pretty Bay
Comino
White Tower Bay
Qalet Marku
Mellieha
Gnejna
Cirkewwa
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Scerri (2001) applied the same methodologies for assessing heavy metal pollution, to
the chiton Lepidochitona corrugata. The results followed the same general pattern,
with the animals collected from sites such as Maghtab and M’Xett marina, being those
showing highest levels of heavy metal burdens in their bodies and the highest MT
induction.
Stafrace (2001) sampled fish (Mullus surmuletus) from various sites and found that
those collected in the vicinity of Xghajra had the highest MT induction.
While the present information is not sufficient to identify any long-term trends in time,
it is confirming that some sites are persistently exposed to heavy metal pollution and
these include: sewage outfalls, the Maghtab landfill, fuel terminals, marinas and
harbours (especially near ship-repair yards).

2.1.4.2.3

Levels of Organotins in the marine environment

The SoER 1998, reviewed the data available on the levels of the antifouling agent,
tributyltin (TBT) which is used in paints on boats and ships (and listed in List I of CD
76/464).
The use of TBT as a major antifouling agent in the maritime sector has been heavily
curtailed through legislation (in Europe and elsewhere, but not in Malta, at least until
2001) since the 1980’s, when its use was banned for boats which are less than 25m in
length. This was due to the dramatic impact of TBT on non-target organisms
(especially mollusca), including the decline in some oyster industries and in the
populations of a number of marine snails (neogastropod species. The latter effect was
mainly due to the induction of imposex in exposed populations. Imposex, is the
imposition of male sexual characteristics on female snails. Recent evidence on the
ecological implications of TBT, eventually led the International Maritime Organisation
to pass a resolution calling for a complete phase-out of the use of organotins, especially
TBT in ship-paints by 2003 and for TBT-free alternatives to be used.
TBT and other organotins compounds are also listed as priority List 1 substances in the
EU’s CD 76/464/EEC.
The SoER 1998 has documented the widespread presence of imposex in the marine
snail Hexaplex trunculus. The most recent review of imposex in Malta is that by Axiak
et al. (2002). Severe conditions of imposex in the species were found at all sites along
our coastline which are exposed to boating and/or shipping activities.
Since 1997, some further chemical monitoring of TBT has been undertaken in
superficial sediments from Marsamxett. the Grand Harbour and Spinola. These
monitoring programmes have been conducted as part of environmental impact
assessments related to major coastal developments in these areas (Axiak et al., 2001;
Axiak, 2001, 2002). The data are presented synoptically in Table 2.1.4.4.
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These data evidently show that the levels of TBT both in local marinas as well as in
areas in the vicinity of ship-repair activities, are still exceedingly high. The levels
reported in Table 2.1.4.4 are not only exceedingly high (possibly ranking as some of
the highest reported levels in the Mediterranean) but also prove that pollution by this
biocide in our marinas and harbours is of recent origin.
As expected, the highest levels of TBT in sediments were reported in the vicinity of the
Malta Shipyards. In fact the innermost station monitored within Dockyard Creek in
January 2001 (next to the Dock Number 1) registered a level of TBT which was almost
400 times higher than background levels. Furthermore, the levels of TBT in the
marinas of Marsamxett were also quite high (from 10 to 15 times above background
levels) suggesting the continuing use of TBT-based paints even on small water craft.

Table 2.1.4.4
Mean levels of TBT in superficial sediments (ng
Sn/gDW), including standard deviations (SD) and number of readings (N)
as measured in a number of localities since 1999.

Locality
Period
Spinola
1999-2000
Lazzaretto Creek
1998-2001
M'Xett
1998-2001
Sliema Creek
1998-2001
Dockyard Creek
2001
French Creek outer
2001
Grand Harbour Middle 2001
Kalkara outer
2001

No. of
surveys
3
4
4
4
1
1
1
1

Mean
32
434
136
309
2782
2736
1574
1035

SD
76
205
52
122
3167
920

N
20
7
9
6
4
1
2
1

Evidently the use of TBT in the shipping industry is leading to unacceptable high levels
of pollution by this antifouling agent in local inshore waters. Repeated calls to improve
local legislative controls over the use of TBT based paints, have as yet gone unheeded.
Importation of TBT compounds is still permissible provided that they are used only in
antifouling paints. Furthermore, the final products should be used only on vessels over
10m in length (instead of the 25 m length limit applicable in most other countries).
Evidently, the data presented in the present report shows that such legislative controls
are insufficient to limit the levels of local environmental contamination by TBT.
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2.1.5 Organohalogen Compounds
The following substances have been targeted within the SAP by UNEP and which need
to be covered in the present NDA:
o Halogenated aliphatic hydrocarbons such as chlorinated solvents:
trichloroethane, dichloroethane and trichloromethane.
o Halogenated aromatic hydrocarbons such as chlorobenzenes,
polychlorinated naphtalens, polybrominated diphenyl ethers and
polybrominated biphenyls.
o Chlorinated phenolic compounds.
o Organohalogen pesticides.
2.1.5.1 Main Sources, Levels of Importation and Use
For the purpose of the present NDA, importation data over the period 1997 to 2001 for
various forms, compounds and formulations of the targeted and other organohalogens
were analysed. Table 2.1.5.1 represents the mean weight in kilograms of the annual
importation of such forms over this 5 year period.
Table 2.15.1 The mean rates (kg/year) of importation of targeted and
other organohalogens in Malta over the period 1997 to 2001.

kg/year
trichloroethane
15
dichloroethane
15
trichloromethane (chloroform)
1,430
Carbon Tetrachloride
15
Perchloroethylene
(Tetrachloroethylene)
53,694
chlorobenzenes a
83
b
hexachlorocyclohexanes
256
Trichloroethylene TRI
12,543
Other organohalogens
511,040

In general almost 600,000 kg per year of organohalogens-based formulations were
imported in Malta.
Over 55,000 kg of targeted organohalogen industrial solvents were imported per year.
Of this amount, 97% was due to perchloroethylene. Next in ranking was
dichloromethane.
Trichloroethylene was also imported in relatively substantial quantities at the rate of
12,543 kg/year. The industrial uses for this compound are various, including: as metal
degreaser; in the manufacture of acetylene, etc…,as heat exchange liquid, as diluent in
paints and adhesives, in textile processing and in the manufacture of organic chemicals
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and pharmaceuticals, as a cleaning solvent, as well as for dyeing of polyester textiles.
In Malta, it is more probably used as a degreaser and industrial solvent.
It is worthwhile to note that the figure for importation quoted for chlorobenzenes
(Table 2.14) includes 80 kg of a formulation with the HS Code No: 2903620000,
which is shown as hexachlorobenzene and DDT (111-trichloro-22-bis
[pchlorophenyl] ethane).
For hexachlorocyclohexane, the annual importation rate of 256 kg was estimated on the
basis of a single importation figure of 1280 kg in 1998 of an item with HS code
number: 2903519000 which is shown as “other 123456-hexachlorocyclohexane NES”.
Hexachlorocyclohexane (as mixed isomers) has been banned from use as a pesticide as
from 1993. However it is used for medicinal purposes.
With respect to the use of other targeted organohalogen pesticides of this category,
endosulfan, pentachlorophenol are banned. Hexachlorobutadiene which is an industrial
by-product, but may also be used as an organohalogen pesticide has not been imported
in Malta over the period 1997-2001. Methoxychlor is permitted for use as a pesticide,
but has not been actually imported over this period. Alachlor, which may be used as a
herbicide, is apparently not banned, but again has not been imported.
As regards brominated flame retardants, though no polybrominated diphenyl ethers
have been imported, they may be present as additives in certain components found in
imported TV sets and computer monitors. The International Telecommunication Union
(2002), as quoted by UNEP (2002), has estimated that the atmospheric emissions of
brominated flame retardants in Malta may amount to a total of 1.86 tonnes from TV
sets in service for ten years (estimated number of sets: 218,000) and to 0.47 tonnes
from computer monitors in service for ten years (estimated number of monitors:
90,000).
With respect to other organohalogen compounds, significant amounts of their
formulations are being imported at an estimated rate exceeding 500,000 kg per year
(Table 2.14). Table 2.1.5.2 shows a list of such organohalogens and their formulations,
which have been imported in Malta over the period 1997-2001, including the mean rate
of importation in kg/year. The descriptions used are identical to the HS descriptions.
Disinfectants based on halogenated compounds make up almost 27% of the imported
organohalogens listed in this table. Trichlorotrifluoroethanes and dichloromethane
make up 11% and 10% of all the listed items, respectively.
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Table 2.1.5.2 Mean rate of importation in kg/year (for 1997-2001), of a range of
organohalogens and their formulations.
Chloromethane (methylchloride) and chloroethane(ethyl chloride)
Dichloromethane (methylenechloride)
Other saturated chlorinated derivatives of hydrocarbons
Vinyl chloride (chloroethylene)
Other unsaturated chlorinated derivatives of acyclic hydrocarbons
Bromethane (methyl bromide)
Other bromides not bromo-methane or dibromomethane
Iodinated derivatives of acyclic hydrocarbons
Fluorinated derivatives of acyclic hydrocarbons
Trichlorofluromethane
Dichlorofluoromethane
Trichlorotrifluoroethanes
Chlorpentafluorethanes
Chlorotrifluoromethane
Penatachlorofluoroethane
Tetrachlorodifluorethanes
Other derivatives perhal- ogenated only w'fluorine and chlorine
Bromotrifluoromethane
Perhalogenated derivativesof acyclic hydrocarbons with halogens
Methane ethane of propanederivatives halogenated with fluorine or chlorine
Acyclic hydrocarbons derivatives halogenated with fluorine or chlorine
Acyclic hydrocarbons derivatives containing more than 2 different halogens
Halogenated derivative of cyclaniccycleniccyclo- terpenic hydrocarbonsnes
Halogenated derivatives of aromatic hydrocarbons nesin hs29036100-6910
Sulphohalogenated derivatives of hydrocarbonsnotof hs2904100000
Halogenated sulphonated nitrated or nitrosated

derivatives of saturated

Halogenated sulphonated nitrated nitrosated

derivatives of polyhydric

Aromatic cyclic alcohols and their halogenated

sulphonated nitrated

Halogenated sulphonated nitrated or nitrosated

derivatives of phenols

Other derivatives

(containing only halogen substitutes)

Other halogenated sulphonated nitrated or nitrosated derivatives
Other acyclic ethers and their halogenated

sulphonated nitrated

Other aromatic ethers and their halogenated

sulphonated nitrated

Acyclic ether-alcohols andt their halogenated

sulphonated nitrated

2-(2-chloroethoxy) ethanol
Acyclic ether-alcohols and their halogenated
Cyclic ether-alcohols and their halogenated
Other ether-phenols

sulphonated nitrated
sulphonated nitrated

ether-alcohol-phenols and their halogenated

Alcohol ether/ketone peroxides and their halogenated sulph onated
Halogenated sulphonated nitrated or nitrosated derivatives
Other halogenated

sulphonated nitrated or nitrosated derivatives

Mono- di- or trichloroacetic acids

theri salts and esters

Chloroformates
Other unsaturated acyclic monocarboxylic acids and their anhydrides halid
Aromatic monocarboxylic acids their anhydrides halides peroxides
Other acyclic polycarboxylic acids

their anhydrides halide
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648
49437
244
400
1058
36234
1074
8
9453
8119
19719
54343
54
416
68
35
52009
400
935
24302
2509
487
111
577
5
55
303
2
630
720
211
1715
154
4047
1957
558
430
14
2595
38
171
168
158
2155
4502
2821
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Other aromatic poly-carboxylic acids their anhydrides halides
Carboxylic acids with oxy.funct. & their anhydrideshalides peroxides & per
Tributyl triphenyl tritolyl trixylyl and

tris(2-chloroethyl)

Other phosphoric esters & their salts; their
Sulphuric & carbonic

halogenated sulphonate

esters & their salts and their halogenated

Esters and their salts ofinorganic acids (not of hydrogen halides)
Halogenated sulphonated nitrated or nitrosated

derivatives

O-m-p-phenylenediamine diaminotoluenes their
O- m- p-phenylene-

halogenated sulphonated

diamine diaminotoluenes their halogenated

Choline chloride
Methylphosphonoyl

difluoride

(methylphosphonic)

Methylphosphonoyl

dichloride

(methylphosphonic)

Naphazoline hydrochloride and nitrate (innm);
Iproniazid(inn);

ketobemidone

Halogen derivatives of

quinoline;

phentolamine (inn)

hydrochloride(innm);
quinolinecarboxylic ac

Halogenated derivatives of adrenal cortical hormones
Chloramphenicol its

derivatives and salts

Insecticides in spray

form based on chlorinatedhydrocarbons

Disinfectants based on
Disinfectants based on
Mixtures cont.acyclic

thereof

halogenated compounds in packages for retail
halogenated compounds not in packages for retail
hydrocarbons perhalogenated w'fluorine

Mixtures w'perhalogenated derivatives of acyclic

2.1.5.2

hydrocarbons

56
850
68
430
4055
563
120
38
260
11961
200
118
182
19562
41430
45
298
1636
23756
105013
2585
11762

Occurrence in Discharged Wastewaters

Recently, EPD commissioned a brief monitoring programme (Axiak (2002) of specific point sources of discharges,
including sewage wastewaters from the three main outfalls, from the two local power stations, from
Malta Shipyards (dock waters) and from an oil tanker reception facility (Malta Shipyards).
Monitoring parameters for this programme included the following organohalogens:

Hexachlorocyclohexane (Lindane)
1,2 Dichloroethane
Trichloroethylene
Carbon Tetrachloride
Pentachlorophenol
Hexachlorobutadiene
Trichlorobenzene
Chloroform
Perchloroethylene

The number of samples analysed varied from 21 for each sewage outfall, to 3 in the
case of the oil tanker reception facility.
Results showed that all samples did not have any of these compounds (i.e. below
detection limit), except for one sample from Wied Ghammieq outfall which carried
0.001 mg/l of trichloroethylene.
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In 2000, Axiak and Delia (2000) reported on another limited monitoring programme for
point source marine discharges. Table 2.16 lists the various wastewater discharges
monitored and shows the number of samples analysed for each respective discharge.

Table 2.1.5.3 Point Source Wastewater Discharges monitored in
2000 (Axiak and Delia,2000)

Wastewaters
Malta Drydocks dockwaters

Tank Cleaning Farm Rinella
Manoel Island Yacht Yard
Reverse Osmosis Plants
Marsa Power Station
Delimara Power Station
St. Lucian (Enemalta Slop Tank)
Fort Saint Lucian Land-Base for Fish Farm
Wied Ghammieq Sewage Outfall
Cumnija Sewage Outfall
Ras il Hobz Sewage Outfall

Number
of samples
2
2
1
3
4
2
1
1
3
3
3

None of the following organohalogens featured in any of these samples (all reported
concentrations being below detection limit):
Hexachlorocyclohexane
(Lindane)
Pentachlorophenol
Hexachlorobutadiene
1,2 dichloroethane
Trichlorobenzene
Carbon tetrachloride
Trichloroethylene

On the other hand, perchloroethylene and chloroform were found, though at low levels,
in practically all of the samples. Perchloroethylene levels ranged from 0.1 to 0.3 ug/l.
Chloroform was detected at higher levels, ranging from 0.3 to 2.3 ug/l, the highest
levels being found in sewage outfalls.
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2.1.5.3

Occurrence in the Environment

Almost no data (with the exceptions, cited below) on the environmental levels of any of
these organohalogens could be found for Malta.
In 2002 (Axiak, 2002), four seawater samples were taken from Marsa Creek which is
possibly one of the most highly industrialized coastal sites in Malta, and one of the
most heavily polluted. No trace of any organohalogens listed in section 2.1.5.2 (above)
was found.
In 2000 (Axiak and Delia, 2000) another four seawater samples were taken from the
same Marsa locality. Only three organohalogens were detected in such samples at
levels of 0.1 ug/l for perchloroethylene and trichloroethylene, and of 0.8 ug/l for
chloroform. These were probably residues of organic industrial solvents being used in
the area.
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2.1.6

Radioactive Substances

2.1.6.1 Main Sources
2.1.6.1.1

Levels of Importation and Use

Wastewaters containing radioactive substances may be discharged in the sea from
nuclear power plants, fuel processing plants, research reactors and other point sources.
None of these types of major point sources of discharges of radioactive substances are
present in Malta.
However, hospitals, clinics and scientific laboratories utilizing radioisotopes for
medical and scientific purposes may be considered as other possible point sources of
releases of such substances.
For the purpose of the present NDA, importation data over the period 1997 to 2001 for
various forms, compounds and formulations of radioactive substances were analysed.
Table 2.1.6.1 represents the mean weight in kilograms of the annual importation of
such forms over this 5 year period.
Table 2.1.6.1. The mean rates (kg/year) of importation of radioactive
substances andof their formulations

HS CODE HS DESCRIPTION
2844402000 Artificial radioactive isotopes
2844403000 Compounds of artificial radioactive isotopes
Inorganic products used as luminophores activated by
2844404000 radioactive compounds
Other radioactive elements& isotopes & compounds
2844408000 not of HS2844100000/284420
Radioactive elements and isotopes/compounds nes;
2844409000 alloys dispersions etc.
Deuterium & compounds; hydrogen & compounds;
2845901000 enriched in deuterium;

kg/y
553
215
0.2
1
19
0.6

In general almost 800 kg/year of radioactive substances or of radioactive-containing
formulations were imported in Malta over the period 1997-2001. In addition, almost
3000 kg/year of other formulations containing isotopes, forms of cerium and of yttrium
or scandium compounds are imported per year. These formulations are not essentially
radioactive, but may contain very low levels of radioactive impurities.
Legal Notice 338 of 2001 (Supervision and Control of Shipments of Radioactive Waste
Regulations) controls certain operations related to the transit, export and import of
radioactive wastes and promote their environmentally sound management.
2.1.6.1.2

Other Sources

Vella and Axiak (2002) reviewed the significance of coal-fired power plants as major
sources release of radioactive materials. Trace quantities of uranium in coal, range from
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less than 1 ppm in some samples to around 10 ppm in others. Generally, the amount of
thorium contained in coal is about 2.5 times greater than the amount of uranium. For a
large number of coal samples, the average values of uranium and thorium content have
been determined to be 1.3 ppm and 3.2 ppm, respectively. The average radioactivity
per ton of coal is 17,100 millicuries/4,000,000 tons, or 0.00427 millicuries/ton.
It is only possible to make a rough estimate of coal consumption in Malta during the
period when the Marsa Power plant was being operated on coal. Assuming that the
typical plant with an electrical output of 1000 megawatts annually burns about 4
million tons of coal each year, the 250 megawatt installations at Marsa are estimated to
have consumed 1 million tons of coal per year, and to have emitted around 4 curies per
year, (148 GBq/y). The annual releases of radioactive materials can be calculated at
around 1.3 tons of uranium (containing 18 pounds of uranium-235) and 3 tons of
thorium.
The authors concluded that it is thus quite probable that the period of coal firing in
Malta has resulted in the most significant background radioactive contamination of our
immediate environment throughout recent history.
Furthermore, fuel ash produced from coal burning at the Marsa Power Station has been
deposited at Benghijsa, in a quarry which is in immediate vicinity of the waterline on
the southern coast of Malta. This fuel ash is weakly radioactive and this has led to its
rejection for utilization as an additive to concrete mixes (SoER,2002). For some time,
such fuel ash deposits were exposed to wind action and releases into the air led to its
deposition of considerable amounts on the surrounding countryside as well as inshore
waters. This risk has now been stopped by covering the deposit with poor quality
topsoil.
Furthermore, radioactive radiation may arise from natural sources including certain
geological formations. Naturally occurring background levels of radiation can typically
range from 1.5 to 3.5 millisieverts a year and in a few places can be much higher due
to the presence of radioactive material in the earth, in water and in building materials
(e.g. 15 to 38 millisieverts a year, in some parts of India, Brazil Iran and Sudan etc.).
There is as yet no routinely generated data on the natural background radiation which
exists in Malta, although it is expected to be on the low side as against the higher levels
which would exist in say a region with rock of volcanic origin, such as granite. Typical
spot background radiation levels in Malta vary from around 0.08 to 0.12 microsievert
per hour. Our background is thus at the lower limit of the ‘normal’ range of
background exposure.
Another natural source of radioactivity may be the release of radon originating from the
minute amounts of uranium present in all earth materials and from products
manufactured from it such as such as rocks, soils, brick and concrete. Residential radon
(i.e. radon in homes) is probably the principal source of exposure to ionizing radiation
by the general public and along with smoking, may be considered as a significant factor
leading to lung cancer.
The range of average Radon levels measured in European dwellings varies from about
7 Bq/m3 to 140 Bq/m3 . Ionising radiation due to Radon has been measured in local
National Diagnostic Analysis for Malta (Version 22 Jan 04)

81

buildings in 68 localities throughout Malta and Gozo, between June 1994 and
November 1995 (Mifsud et al. 1997). The results of short term (24 hour periods)
monitoring suggested that radon levels are dependant on various factors including floor
location, type of underlying geological formation and use patterns and ventilation rate
in the building.
The arithmetic mean value for all sites was found to be 55 Bq/m3. The corresponding
median value was 37 Bq/m3 , with a lowest mean value of 10 Bq/m3 and a highest value
of 199 Bq/m3 . The computed geometric mean was 40 Bq/m3 with a corresponding
geometric standard deviation of 2.3.
To date, the measured values of residential radon in Malta have in all cases been found
to be within the safety limits recommended by the WHO.

2.1.6.2

Environmental Levels of Pollution by Radioactive Substances

There are no published or available data on the levels of radioactive substances in point
sources of marine discharges originating from land-based activities in Malta.
Nonetheless, it is quite likely that such levels would be very low due to the absence of
primary sources of such contaminants including nuclear power stations of fuel
processing plants.
There are some data on the levels of specific radioactive isotopes occurring in local
soils and food.
Between 1996 and 1997, the Public Health Radionuclides Laboratory carried out
monitoring of radioactive isotopes (Potassium 40 K40, and Cesium 137 Cs 137) in local
soils. The value for Cs 137 (isotope of anthropogenic origin) varied from below the
level of detection to a maximum of 26 Bq/kg, with a national average of 8 Bq/kg.
Topsoils from coastal areas, with levels of Cs 137 exceeding 10 Bq/kg, were found in
Bir Zebbuga (Malta) and San Blas, Dwejra and il-Giordan (Gozo).
The natural potassium varied from below detection level to a maximum of 1432 Bq/Kg,
with a national average of 390 Bq/Kg.
Release of topsoil into the marine environment through runoff may be considered as
one diffuse source of this type of marine pollution, though the significance of this may
be considered to be very low.
Local monitoring of radionuclides in food has shown that the radioactive contamination
of food samples were below the levels established in the EU regulations.
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2.1.7

Nutrients and Suspended Solids

According to the SAP, for this category of land-based pollutants, the NDA needs to
cover nutrients, biodegradable organic matter, nitrogen and phosphorus compounds and
suspended solids from anthropogenic industrial and agriculture sources. Such releases
are to include atmospheric emissions, especially of nitrogen oxides and ammonia.

2.1.7.1 Sources
The main sources of such wastes are municipal liquid wastes, industrial liquid wastes
particularly the food and beverage industries, breweries and distilleries, as well as
canning and food processing (including fish packing from aquaculture fishfarms).
Releases of significant amounts of suspended solids may arise from most of the sources
identified above, as well as from major coastal engineering works.
In the following account, potential land-based sources releasing one or more of such
contaminants will be reviewed individually.

2.1.7.1.1

Discharges of Untreated Sewage

As already identified in section 2.1.1 of the present chapter, the sewerage system in
Malta collects both domestic and industrial wastes, as well as some storm water runoff.
As such, it incorporates most of the important sources of nutrients, biodegradable
organic matter and suspended solids arising from domestic as well as industrial
concerns.
In fact for the case of Malta, marine discharges of untreated sewage may be considered
as the most significant land-based sources of such contaminants. However, the rates of
releases, characteristics and other features of such sources of discharges including their
contribution to marine loads of biodegradable organic wastes, nutrients and suspended
solids have already been fully reviewed earlier on in the present report, and will not be
repeated here.

2.1.7.1.2

Industrial and Other Point Discharges

In 1999/2000, Axiak and Delia (2000), have made a preliminary assessment on the rate
of discharges and quality of a number of point sources. The following review will be
mainly based on this work.
Most local industries were found to discharge their wastewaters into the public sewers.
Such discharges are controlled by Legal Notice 139 of 2002 (Sewer Discharge Control
Regulations, 2002) in order to reduce the levels of biodegradable organic matter,
nutrients as well as suspended solids which may damage sewers as well as the receiving
treatment plant or the marine environment, after being discharged through sewage
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outfalls. Unfortunately, as yet, the level of compliance of local industry with such
official controls, is low.
In fact, both nitrogen and phosphorus compounds or formulations based on such
compounds are imported in Malta in relatively high amounts, mainly for industrial or
agricultural purposes. Over the period 1997-2001, an average of 1370 tonnes of
phosphorus-based formulations and compounds and 440 tonnes of nitrogen-based
formulations and compounds were imported in Malta each year.
Furthermore, Axiak and Delia (2000) identified a number of direct marine discharges,
which instead of being released into the public sewers, are released directly into the sea.
A provisional inventory is shown in Figure 2.1.7.1. This figure does not include
sewage overflows from coastal sewage pumping stations. Furthermore, the count for
hotels and tourist establishments is incomplete.
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Figure 2.1.7.1.
A provisional inventory of confirmed direct marine discharges as
identified in 1999/2000. (Based on Axiak and Delia, 2000)

Discharges from Fish Farms
A total of almost 250,000 m3 of wastewaters or production waters have been estimated
to be discharged directly into the marine environment from 5 point discharge points,
though more than 95% of this volume was being discharged by a single source, namely:
the San Lucian Aquaculture Centre in Marsaxlokk. Waste waters are generated mainly
from holding fish tanks. Waste waters are discharged directly into Marsaxlokk Bay in
the vicinity of Fort Saint Lucian, at an approximate rate of 3.2 m3 per minute.
The discharged waters are occasionally monitored by the operator. No data was made
available of any results from such monitoring. Monitoring by Axiak and Delia (2000)
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showed an approximate level of 0.7 mg N/l for nitrates and nitrites, and of 21 mg/l for
total phosphorus. No information on suspended solids are available.
Discharges from other fishfarms arise from land-based operations of fish-packing and
net washings. These wastewaters may be expected to carry significant amounts of
suspended solids.

Discharges from Desalination Plants
Considerable volumes of marine discharges originate from the Reverse Osmosis
(Desalination) Plants in Malta, but these are not expected to carry any significant loads
of BOD, nutrients or suspended solids, at least above ambient levels.

Discharges from Power Stations
Axiak and Delia (2000) reviewed the nature of various wastewater streams which are
generated by the two local power stations, namely: the Marsa Power Station (MPS) and
Delimara Power Station (DPS). An outline of the more relevant points will be presented
here.
Boiler washings produce an annual volume of discharge of approximately 760 m3
(MPS) and 400 m3 (DPS). The rate of this discharge is intermittent and is usually at
0.1m3/min. These effluents would carry high levels of suspended solids.
Boiler blow-down waters also generate another waste-water stream with a number of
likely contaminants including: suspended solids, copper, iron, silica and other additives
(such as trisodium phosphate). For the DPS, boiler blow-down waters are discharged at
a rate of 0.7 m3/hour and led to a settling tank and a neutralization pit to reduce
suspended and settable solids as well as control pH.
At the Demineralization Plant (which produces water of the correct quality for the
boilers), waste waters are produced during regeneration of ion resins. The estimated
annual volume for this stream amounts to approximately 150 m3 for each power station
The likely contaminants are suspended solids and chemical additives.
By far, the most significant wastewater stream generated in a power station is that of
cooling waters. For MPS, the annual volume of such cooling waters which are
discharged into the Grand Harbour (inner Marsa) may amount to 250 million m3. The
rate of discharge is usually at 500 m3/minute. Enemalta officials claim that these
effluents are discharged at approximately 4o to 8o C above ambient. These effluents
also contain antifouling agents: chlorine at 1-2 mg/L (for 3 hours every 24 hours) and
Clam-trol at 18 mg/L (for 24 hours every 6 weeks). For Delimara Power Station, the
annual volume of such cooling waters which are discharged into Hofra iz-Zghira may
also amount to 250 million m3. The rate of discharge is usually at 500 m3/minute.
Finally, brine water from the evaporators are produced at an annual estimated volume
of 641 000 m3 for MPS and 570 000 m3 for DPS. The likely contaminants in this
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discharge stream include suspended solids and other chemical additives such as
Belgard as antiscale and Belite as antifoam.
More recently, in 2002 (Axiak 2003) monitoring based on a few samples (5 from each
station) of such wastewaters as discharged from these power stations showed that mean
BOD levels ranged from 15 to 44 mg/l, mean nitrate levels ranged from 0.35 to 0.88
mg/l, mean level for total phosphorus levels was 1.7 mg/l and for total suspended solids
was 15 mg/l.

Discharges from Oil and Fuel Terminals
Seven separate marine discharge points arising from 5 oil and fuel terminal installations
were identified by Axiak and Delia (2000). As already indicated above, the annual
global volume of wastewaters released from such plants has been estimated at 242,100
m3 per year. Much of this volume (almost 93%) originates from a single terminal
(Malta Shipyards Tanker Cleaning Facility, MD TCF). Other terminals include:
Oiltanking Malta Ltd., Enemalta Petroleum Division, at B’Buga and at M’Xlokk, and
M.O.B.C. Ltd, and Falzon Oil Recycling Ltd., in the Grand Harbour. Wastewaters from
such terminals are mainly generated from dewatering of fuels during storage, or from
oil-water separation of ballast waters, or from rainwater runoff.
According to a limited monitoring programme on wastewaters released by MD TCF,
undertaken by Axiak (2003), analysis of three samples indicated that the mean BOD5
value was approximately 64 mg/l, while the mean nitrates and nitrite levels were in the
region of 0.5mg/l, with mean suspended solids being 21 mg/l. The mean total
phosphorus in such wastewaters as measured by Axiak (2003) was estimated to be 1.51
mg/l, while for the same effluents as measured in 2000 (Axiak and Delia, 2000) this
was found to be 15 mg/l.

Discharges from Ship Yards
Due to the nature of their operations, ship repairing/building yards, complete with
fixed or floating docks, are expected to give rise to point sources as well as diffuse
sources of marine discharges. Five companies have been included in the inventory
which are: Malta Shipyards (Cottonera), Malta Shipyards Yacht Repair Yard (Manoel
Island) Cassar Ship Repair, Bezzina Shipyard and Marsa Ship Building. Most of the
data on the chemical constituents in the marine discharges, come from the Malta
Shipyards. A range of List I hazardous substance may be expected to occur in these
discharges, as provisionally confirmed by Axiak and Delia (2000). Further monitoring
is required to confirm this.
Malta Shipyards is one of the major ship repairing yards in the Mediterranean. Its
various operations are bound to generate significant amounts of industrial wastes which
have environmental implications on these residential areas as well as on the working
conditions of its own workforce. There is an urgent need to identify and assess the
environmental performance of this industry and to mitigate and control such impacts in
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a way so as to protect human health and the natural environment in a manner which
would sustain the economic and industrial feasibility of this yard.
Axiak and Delia (2000) have indicated that various operations in shops as well as
within the docks generate approximately 7000 m3 of wastewaters per year (not
including sewage). In 2000, these waste waters were being discharged untreated into
French Creek. Since 1998, Malta Shipyards has carried out an environmental auditing
of its activities, and though the results of such auditing are not available, they should
serve as a necessary baseline in order to improve on the environmental performance of
this industry.
Analysis of a limited number of dockwater samples from MDD carried out by Axiak
(2003) showed that the mean levels of nitrites and nitrates ranged from 0.9 to 2 mg/l,
while for total phosphorus they were 1.9 mg/l. BOD5 levels ranged around 50 to 60
mg/l while the mean total suspended solids was determined at 100 mg/l.
Other smaller ship-repairing yards also release wastewaters but at significantly lower
rates.

Discharges from other Industries
Axiak and Delia (2000) had identified at least four other direct marine discharges
arising from industrial complexes. These included a pig farm (on Comino), a food
processing company and the location for Malta Film Facilities. While their contribution
to the release of nutrients, biodegradable organic matter and nutrients will be taken into
account in the estimation of the national baseline budget for these contaminants, this
limited data will not be reviewed here, for the sake of brevity.
2.1.7.1.3

Coastal Engineering Works and Dredging

As already noted in Chapter 1, the degree of pressures from coastline developments
may be appreciated if one considers the fact that over the period 1998-2002, the
estimated coastline was increased from 258.07 km to 271.22 km. This 5% increase
(which may be considered to be of significant proportions) is mainly due to major
coastal engineering works associated with the expansion of the Freeport, the excavation
of the Portomaso marina and the reclamation of land at Cirkewwa in connection with
the new Ferry Terminal development. No such drastic changes took place on Gozo or
Comino.
Figure 2.1.7.2 shows the location of recent or planned major coastal engineering works
around Malta.
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Figure 2.1.1.7.2 Location of recent or planned major coastal engineering works in Malta.

The main risk to water quality during the construction phase of any marina is most
likely to result from the release of suspended matter and particulates which may arise
from coastal engineering works such as dredging, rock cutting and land reclamation.
It is to be noted that dredging works which were carried out near the MEDSERV base,
within Marsamxett during the early 1990s, led to occasional release of high turbidity
plumes which extended out of Lazzaretto Creek in the central part of Marsamxett.
Similarly, during the construction of the Portomaso marina on the Spinola headland
(1996-2000), major excavation works as well as dredging caused significant reductions
in the water transparency due to release of suspended solids, over a wide geographical
area extending several 100s of metres away from the source.
This reduced water transparency is bound to have a negative impact on benthic
vegetation and on marine life in general. Moreover, the resultant increased silting will
also negatively affect a number of resident benthic fauna.
The biological significance of this reduced water transparency will depend on a number
of factors, including:
-

-

the extent of reduction of water transparency, which is in turn dependent
on the volume of dredged material as well as the manner of dredging,
and the hydrodynamics of the area;
the duration and time of year during which this phenomenon occurs;
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-

the existing water transparency of the locality;
the type of benthic life present in the locality.

Dissolved substances will also be released from the resultant particulate matter, which
would be re-suspended into the water column. These substances include dissolved
nitrates and phosphates, as well as a range of other potential contaminants. The present
author has reported elevated levels of dissolved nutrients, in Marsamxett during the
early 1990s possibly related to the dredging works at MEDSERV.
There may
subsequently be increased risks of moderate eutrophication within the creek in summer,
during the construction phase of the project.
To assess the relative significance of these coastal engineering activities with respect to
their release of suspended solids in the marine environment, the total amount of
dredging, backfilling and rock cutting for four coastal development projects (recent or
planned), have been estimated. Such engineering works included :
Hilton Redevelopment Project (Portomaso Marina)
Cottonera Marina Development
Cirkewwa Ferry Terminal Development
Marina Hay wharf (Marsamxett) Development
Manoel Island Marina Development
Details about the nature of the coastal engineering works for each respective project
have been made available to the present author for the purpose of the preparation of
environmental impact assessments, commissioned by the developers.
An order of magnitude estimate for the total amount of fine particulate matter which may be released from all these
projects, has been estimated. Such estimates were based on the following assumptions:

a) the amount of fine particulates which will be released in the marine
environment will amount to 1% by volume of the material to be dredged, etc.
This proportion refers only to those particulates which are small enough to
remain suspended in the water column for a sufficiently long period of time to
reduce water quality (i.e. transparency).
b) the density of the dredged material is approximately 20kN/m3.
Based on such rough assumptions, it was calculated that these five coastal engineering
projects may or will give rise to the release of 4.87 million kg of fine particulates. This
roughly amounts to 30% of the total suspended matter which may be expected to be
released into the local coastal waters in a single year as a result of the release of
untreated sewage from the main outfalls, at current rates of discharges and levels of
TSS.
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2.1.7.1.4

Diffuse Land-Based Sources

Evidently, there is a multitude of diffuse land-based sources for the potential release of
biodegradable organic matter, of nutrients as well as of suspended solids. This is
particularly so in Malta, with a high population density, with intense anthropogenic
activities along its coastline, as well as due to a generally poor management of
stormwater and of soil (leading to soil erosion and of significant release of suspended
solids and nutrients in the marine environment through surface runoff).
It is extremely difficult to assess the pollution loads from such diffuse sources. When
such sources are more defined than others and when their geographical location is
known, such an assessment may be less difficult to undertake. However in other cases,
such as car traffic), a detailed and quantitative assessment is almost impossible to
perform.
Furthermore, since such diffuse sources may be located some distance away from the
coastline, it is difficult to prove that the pollution being detected at sea is in fact
necessarily the result of such inland sources. This is because there are various factors
which will affect the actual proportion of pollution loads which reach the sea from such
inland sources, including: land topography and drainage areas, pattern of land-use
(including location of roads), meteorological factors as well as rock and soil types.
The following account briefly reviews the likely significance of such diffuse land-based
sources of marine pollution in Malta.

2.1.7.1.4a

Nutrients in Runoff Water

Nitrogen (mostly in the form of nitrates) and phosphorous (phosphates) may reach
coastal waters from a multiple sources including diffuse land-based activities such as
agricultural practices, animal husbandry and domestic sewage production. To date,
only one study exist which attempts at identifying the significance of such nutrient
loadings resulting from land runoff in Malta. This study was undertaken by Tabone
Adami (2001) and its main findings will be briefly reviewed here.
The author concentrated on ten major water catchments which lead to significant
coastal outlets of runoff water on the East and South of Malta. These outlets were
located along the coastline extending from St. Julian’s to Marsaxlokk. They are
presented in Figure 2.1.7.3.
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Figure 2.1.7.3 Annual loadings of Nitrogen (N) and Phosphorus (P) in kg per
year, which reach local inshore waters from surface runoff water, as predicted on
the basis of GIS-based models. From Tabone Adami (2001).

The location of the major water runoffs was determined from contour data using GISbased analysis. The most extensive networks were those associated with Marsa,
Marsascala and Msida. Surface runoff volumes discharged at these outlets were
predicted using the so-called Soil Conservation Service Model. This model requires
the input of data on soil type, rainfall, storm runoff and land use. The predicted total
and annual runoff volume reaching the marine waters from the ten outlets studied,
would be of the same order of magnitude as the annual volume of untreated sewage
discharged at Cumnija. The highest runoff volumes were associated with Marsa,
Marsascala inner and Msida.
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Tabone Adami employed an Export Coefficient Model to quantify soluble nitrogen and
phosphorous loadings from non-point sources, including agricultural applications of
fertilizers and nitrogen fixation. Estimated nutrient loadings were greater for the
predominantly agricultural sub-catchments of Marsascala (inner), followed by Marsa
and St. George’s Bay in Marsaxlokk. Loading of nitrogen was found to be higher than
that for phosphorous. The predicted nitrogen and phosphorus annual loadings (in
kg/year) from these ten outlets are presented in Figure 2.1.7.3.
Verification of the models used, showed that the predicted values for phosphorus were
significantly under-estimated. The study in fact showed that point sources of pollution
such as sewage outfalls (or overflows) were more important contributors to the
phosphorus loading of marine waters than land-based diffused sources. The same does
not apply to nitrogen loadings.
Based on Tabone Adami’s model estimates, the estimated total nitrogen releases for
Malta South and Malta East due to surface runoff amounted to 228,452 kg/year. This
amounts to approximately 11% of the total nitrogen being released into our coastal
waters due to the discharge of untreated sewage by all our three outfalls in a single
year. Therefore, surface runoff of nitrogen from diffuse sources may be considered to
be quite significant.
For the case of phosphorus, again based on Tabone Adami’s model estimates, the
estimated total phosphorus releases for Malta South and Malta East due to surface
runoff amounted to 1,777 kg/year. This amounts to less than 1% of the total phosphorus
being released into our coastal waters due to the discharge of untreated sewage by all
our three outfalls in a single year. Therefore, surface runoff of phosphorus from diffuse
sources may be considered to be much less significant than that of nitrogen.
Evidently, land-based agricultural practices and animal husbandry are contributing
significantly to the release of nutrients in the form of nitrogen in our coastal waters.
Axiak and Delia (2000) note that a variety of animals are bred locally in farms located
all over the island, but mainly inland. The number of breeders of caprines, ovines,
poultry and rabbits is particularly high in Gozo. Most of these farms are either directly
connected to the main sewers or connected regularly to cesspits. Nonetheless, a number
of cases are known, where localized accumulation of manure on such farms, is washed
down into the sea, along major watercourses, during heavy rainstorms. This will lead to
significant nutrient pollution loads in those inshore coastal waters under the direct
influence of such sources.
One example to illustrate this possible inland source of pollution, was documented by
Axiak and Zammit (1998) in the limits of Xlendi, Gozo. The authors described how the
locality comprising Ghajn Tuta, Lunzjata and is-Saqwi areas (leading to Xlendi Bay),
constitutes one of the most fertile agricultural lands in Gozo. There is a plentiful supply
of groundwater springs. Two natural springs are located at Ghajn tal-Hasselin; two
springs at Ghajn Tuta and there are a large number of bore holes. A number of farms
with animal husbandry are also located here including poultry farms; and a cattle farm.
Dung deposits on these farms are quite frequent. Rain runoff from this area posed risks
of water contamination by excessive nutrients at Xlendi Bay.
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There is very limited data on the chemical characteristics of rain runoff. In fact, we
could only get access to data from a LIFE project (Environment Protection Department,
1999), which was also very limited. In this project some runoff samples from Wied ilLunzjata, Xlendi, Chadwick, and Bahrija, were analysed for the level of nutrients. This
data indicate that the maximum levels of phosphates, ammonia, nitrates and nitrites in
such samples were close to 19 mg/l, 55 mg/l, 290 mg/l and 1.1 mg/l respectively.
In the meantime, it is pertinent to note that through the implementation of CD
91/676/EEC (The Nitrate Directive), Malta shall strive to curb the release of nitrates
into aquatic systems (both groundwater and coastal waters). Since this is a diffuse
source of pollution, the directive aims to fulfil its aims through a combined approach,
which evaluates the inputs of nutrients over time (environmental monitoring) and
through a reduction at source (a code of good agricultural practice).

2.1.7.1.4b

Suspended Solids in Runoff Water

Substantial amounts of soil erosion, are known to occur locally especially during heavy
autumn rainstorms. Furthermore, due to the hot and dry summer conditions,
considerable amounts of dust particles are deposited on our roads and other urban
surfaces. These are then released into the coastal waters as suspended solids in runoff
waters. Unfortunately, there are as yet no detailed and quantitative studies of the
relative impact of runoff waters as a source of suspended solids. Nonetheless, it is
evident that especially during rainstorms, the water transparency of inshore as well as
of coastal waters is greatly reduced, sometimes for considerable distances offshore,
because of this phenomenon.

2.1.7.2

Environmental Levels and Effects

2.1.7.2.1

Eutrophication

Increased nutrient loads in inshore coastal waters may lead to eutrophic conditions and
algal blooms. As reported in the SoER 1998, the data available on the relevant water
parameters which are indicative of eutrophication (dissolved oxygen and nutrients
levels, water transparency and chlorophyll a) is still very limited in time and generally
restricted to the specific localities such as Marsamxett, the Grand Harbour, Marsascala
and Marsaxlokk. However, since 1998, considerable more information is available,
mainly as a result of two developments:
a)

The application of satellite remote sensing to assess water quality in Malta.
This programme conducted by the Marine Ecotoxicology Laboratory of the
Department of Biology (University of Malta) was financed through the
Italo-Maltese Financial Protocol, and has been terminated in 2000.

b)

The monitoring of coastal waters by the Pollution Control Coordinating
Unit (of the Environment Protection Department) since 1998.
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The following assessment of risks of eutrophication is based on such data.

2.1.7.2.1a

Chlorophyll Levels as monitored by satellite remote sensing

A colour-coded composite map for the spatial surface distribution of chlorophyll a on
the 7th November 2000 is presented in Figure 2.1.7.4. It is evident that the degree of
accuracy of the absolute values for this parameter may never be as high as that of
actual field surveys. Furthermore, some artefact features are evident in these maps,
such as a ‘stripping effect’ due to an inherent limitation of the LANDSAT 5 sensors.
Nonetheless, in spite of such limitations, it is evident that such maps offer synoptic and
comprehensive views for this parameter which may not be obtained through the more
classical field surveys.
A number of relevant observations may be made from such a figure.
This composite map confirms that the northern inshore waters are generally free from
any eutrophic conditions. Nonetheless, the innermost parts of semi-enclosed areas, such
as Mistra, Xemxija Bay, Qawra, Qalet Marku and others, show elevated levels for this
parameter. Inshore waters adjacent to heavily urbanised land (such as St. George’s Bay,
Spinola and Balluta, show evidence of increased levels for chlorophyll.
The port areas of Marsamxett, Grand Harbour and Marsaxlokk, evidently show
evidence of moderate eutrophic conditions, particularly in some of their innermost
creeks.
Furthermore, Figure 2.1.7.4 shows that the coastline stretching from Xghajra to Zonqor
Point is oligotrophic and for November 2000, exhibited low levels of chlorophyll a.
There is no significant localized increase in productivity due to the release of liquid
urban wastes from Malta’s major sewage outfall at Wied Ghammieq. Nonetheless a
region of elevated chlorophyll a levels (as compared to the surrounding oligotrophic
waters) may be found immediately offshore to the sewage outfall.

National Diagnostic Analysis for Malta (Version 22 Jan 04)

94

Figure 2.1.7.4 Colour-coded composite map for the spatial distribution of surface
chlorophyll generated from LANDSAT image over Malta on the 7th November 2000.

2.1.7.2.1b

National Monitoring Programme for Coastal Waters

The Environment Protection Directorate and the Marine Ecotoxicology Laboratory
(Department of Biology, University of Malta) have been monitoring a number of
physico-chemical parameters in inshore coastal waters since 1998. The following
review is based on periodic reports submitted to the PCCU since 1998.
Monitoring was undertaken in over 60 stations along the coast extending from South
Gozo (Ras il-Hobz) to Marsaxlokk. The monitoring parameters include water turbidity,
chlorophyll and nutrients. All such parameters are indicative of potential eutrophic
conditions, especially if they are considered collectively. A ranking method was
adopted to present the resulting data in a graphical and synoptic manner and in a format
which would be useful for the purpose of environmental management. The various
sites monitored had been ranked in terms of levels of water quality (including
eutrophication, but excluding microbiology). The ranking procedure adopted will be
first described hereunder.
Threshold limits were set for the parameters being monitored as follows:
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Beam Attenuation coefficient
(a measure of water turbidity):
Chlorophyll a:
Dissolved Nitrates:
Dissolved Phosphates:

0.5 m-1
5 ug/l
5 ug atN/l
0.3 ug atP/l

Such threshold limits were set on the basis of experience and a number of monitoring
programmes which have been carried out by the present author in local coastal waters
over the past 15 years.
Each station was considered to have failed one or more monitoring threshold criterion
if the parameters as monitored in this locality exceeded the set thresholds.
Subsequently, if a station failed to pass a single threshold it was ranked as showing
low pollution, if it failed to pass two threshold limits, then it was ranked as
moderately polluted, and finally if it failed to pass three or more limits, it was ranked
as being significantly polluted. Such ranks may be summaries as follows:
Rank

No. of thresholds exceeded.

Low Pollution
1 threshold
Moderate Pollution 2 thresholds
Significant Pollution 3 or more thresholds.
The above rationale takes into consideration the possibility of spurious results which
may be due to experimental error or exceptional circumstances. If a particular site
exceeded the threshold limits of more than two parameters then it may be evidently
considered to be significantly polluted and the probability that this ranking is due to
spurious events may be considered to be very low indeed.
On the basis of the above classification, colour-coded maps showing pollution
classifications (as based on water transparency, chlorophyll, and nutrient levels) were
generated and are shown in Figure 2.1.7.5 and Figure 2.1.7.6.
Furthermore, the various stations were grouped in 12 localities. Subsequently, a score
of 1 was assigned for each locality, for every threshold limit that was exceeded in any
of its stations. This was done for each survey undertaken so far. Therefore the assigned
scores ranged from a maximum of 4 (i.e. where four thresholds were exceeded) to a
minimum of 0 (where no thresholds were exceeded). The pollution ranking score for
each locality was then computed by averaging the resultant scores for all stations for
that locality. The results are shown in Table 2.1.7.1 and graphically presented in
Figure 2.1.7.7. Both Figure and Table are useful in identifying the ranking of water
quality for each locality, and any possible trends and fluctuations in such water quality
for different localities over the past five years.
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Figure 2.1.7.5 Colour-coded maps showing pollution classification (as based on water
transparency, chlorophyll and nutrient levels) in various inshore localities
around Malta and Gozo, over the period Feb 1998 to November 2000.
Insert shows the relative location of the various frames.
Yellow = low pollution;
Green = moderate pollution;
Orange = significant pollution.
For further details see text.
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Figure 2.1.7.6: Colour-coded maps showing pollution classification (as based on water
transparency, chlorophyll and nutrient levels) in various inshore localities
around Malta and Gozo, over the period March 2001 to December 2002.
For location of the various frames, see Fig. 2.1.7.5.
Yellow = low pollution;
Green = moderate pollution;
Orange = significant pollution.
For further details see text
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Table 2.1.7.1

Ranking of water quality for each locality for all surveys carried out since 1998. The mean pollution ranking index for
each locality is shown in italics. It takes into account only water quality parameters of chlorophyll, water turbidity
and nutrient levels. For further details, see text.
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Figure 2.1.7.7 Pollution Ranking Index for each locality and for all surveys undertaken
since 1998.
For further details, see text.

A number of general conclusions may be made on the basis of the data presented.
The main ‘hot spots’ of pollution have been located on the southern coastline of Malta
starting from Marsamxett and Grand Harbour, up to Marsaxlokk. The coastal waters
along the northern shores generally showed reduced pollution loads. This was also
confirmed through satellite images for chlorophyll distribution.

Zone 1 (Figures 2.9 and 2.10): Gozo and Comino
The relatively high levels of nutrients, and of water turbidity recorded near Comino for
winter 2002, were more likely to be related to the stormy weather and rough sea
conditions during the monitoring survey. Therefore the relatively high pollution score
for Comino (Table 11) for November-December 2002, may not be considered as of any
significant value, provided that a similar trend and anomalies will not be evident in
future surveys.
In Gozo, there was a notable improvement in water quality at Ras il-Hobz, Gozo, until
November 2000. This is the site were Gozo’s major outfall is discharging untreated
sewage through a newly constructed submarine outfall. The data collected so far
confirm that this marine engineering project is producing the results originally aimed
for. More recently, incidents of high levels of sewage pollution due to a malfunction of
this sewage outfall had been reported in 2002. Furthermore during 2001, incidents of
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high water turbidity within Mgarr ix-Xini were reported due to dumping of rubble at
Mgarr ix-Xini.

Zone 2 (Figures 2.9 and 2.10): St. Paul’s Bay Area
For the St. Paul’s Bay area, only trace pollution (in terms of turbidity, chlorophyll and
nutrients) levels were exhibited for most surveys. Xemxijja and Mistra bays showed an
increase in pollution during the summer months. This trend was again confirmed for the
year 2000, especially in those stations close to the fish farming cages near St. Paul’s
Islets. Satellite images confirmed increased productivity in Mistra Bay in November
2000.
For this area, only trace pollution levels were exhibited for February 2002, though the
situation grew worse for the rest of the year, with stations exposed to sewage overflows
(N15) and to fishfarming (N20, N21) showing the highest levels of nutrients and water
turbidity for the locality.

Zone 3 (Figures 2.9 and 2.10): St. George’s Bay to Grand Harbour Area
Some bays such as those at Spinola and Balluta were also significantly polluted during
the various surveys and this was often due to incidents of sewage pollution from landbased sources. In fact, during Jan-Feb 2002, Spinola-Balluta area was ranked as the
most polluted area, with the Pollution Ranking Index for this locality exceeding that of
Grand Harbour. However the situation improved for the rest of the year.
To date, the Grand Harbour was scored as the locality with the highest load of
chlorophyll, turbidity and nutrient levels for 7 out of 11 surveys. The thermal effluents
discharged by the Marsa Power Station are aggravating this level of eutrophic
conditions, with at least half of the harbour being under the influence of such
discharges.
Within Marsamxett, the stations with the poorest water quality were those associated
with marinas, especially during the winter months. During October/November 2000,
this harbour area was scored as the locality with the highest pollution load. This was
mostly related to its marinas. Again, such data were confirmed through satellite images
for November 2000.

Zone 4 (Figures 2.9 and 2.10): Wied Ghammieq to Marsascala Area
As expected, the waters in the immediate vicinity of the Wied Ghammieq sewage
outfall, were significantly polluted and showed high loads of nutrients as well as
reduced water transparencies. It is evident that unlike at Ras il-Hobz, the discharge of
untreated sewage through a malfunctioning submarine outflow, is leading to coastal
pollution throughout most of the year.
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A general upward trend towards poorer water quality has been reported for Marsascala.
In fact, for September 1999, was scored as the second most polluted coastal area. The
same trend was evident for 2002 with the locality being scored as the second most
polluted area for Nov-December 2002. This could be partly, but not wholly explained
due to increased water turbidity and availability of nutrients due storming winter
conditions.

Zone 5 (Figures 2.9 and 2.10): St Thomas Bay to Marsaxlokk
For most surveys carried out since 1998, the innermost parts of St. Thomas Bay were
always associated with reduced water quality. This was particularly evident for July
and December 2002. The nature of the land-based sources of pollution in this bay has
still to be identified, but is more likely to be due to sewage overflows.
Waters exposed to the discharges of cooling waters from the Delimara power station at
Hofra iz-Zghira, as well as those in the vicinity of the floating fish cages off Delimara,
were also found to fail at least one of the threshold criteria of good water quality. This
was confirmed for the year 2000, but especially in Jan-Feb 2002.
The trends in pollution levels within Marsaxlokk Harbour are quite complex to
interpret. It is evident that the water quality in this southern coastal area is rapidly going
through wide fluctuations with time. For September 1999, most stations within this
harbour showed reduced water pollution, except in the inner areas such as Birzebbugia,
and Pretty Bay. This trend was then reversed for 2000 as well as for 2001. For 2002,
increased eutrophic conditions were evident for most part of the year.
To summarize, the data presented in this section shows that the nutrient levels, water
transparency and chlorophyll a levels within some localities such as the harbour areas
and Marsascala are such so as to indicate risks of moderate eutrophic conditions during
certain parts of the year.

2.1.7.2.2

Harmful and Toxic Algal Blooms

Harmful and toxic algal blooms are sometimes related to increased nutrient loads from
sewage and other land-based discharges. No monitoring programmes are undertaken
by EPD or the Department of Public Health for such blooms or for the levels of toxic
algal species in local inshore waters though the occurrence of 'red tides' due to algal
blooms have been reported in Msida Creek, Marsamxett (Fudge, 1977), and therefore
the risks of such phenomenon occurring within these creeks may not be ruled out.
Since the 1970s, a limited monitoring programme has been initiated by the Marine
Ecotoxicology Laboratory (Department of Biology, University of Malta) and the first
results are now available (Debono, S. 2001). Five sites within Marsamxett and Grand
Harbour have been monitored on a monthly basis between August 2000 and January
2001. Toxic and harmful phytoplankton species were identified in all sites, but with
increasing abundance in Marsamxett. Although this study is still in its preliminary
phase, there is evidence to suggest that algal blooms may occur. The potential species
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undergoing algal blooms include Ceratium furca, Procentrum spp. and Dinophysis spp.
in summer, and Pseudonitzschia spp. in winter. Other harmful and toxic species have
also been recorded.
Preliminary attempts to identify any epidemiological evidence that the presence of such
toxic species have a health impact through the consumption of shellfish and fish from
these areas, have proved inconclusive. The Department of Public Health does not carry
any analysis for algal biotoxins in fish or shellfish. Nonetheless the consumers are
always advised not to consume any fish or shellfish collected from ports and harbours.
While more thorough investigations need to be undertaken, it is known that about 50%
of the diarrhoeal diseases reported to the health authorities remain unexplained on the
basis of current analytical tests (Debono, 2001).

2.1.7.2.3

Impact on Benthic Communities

Increased coastal loads of nutrients, biodegradable organic material as well as
suspended solids, are all bound to negatively effect benthic communities such as
Posidonia oceanica meadows.
The impact of the discharge of untreated sewage at Wied Ghammieq has already been
reviewed in a previous section. In general, the whole sublittoral coastal strip in the
vicinity of the pipeline was colonised by a rich and dense population of Dictyopteris
polypodioides, most probably associated with the increased nutrient load as a result of
the direct discharge of organic matter near the coast from the damaged pipeline. Dead
matte of Posidonia oceanica occurs in patches on the sandy bottoms in the area. Live
Posidonia was only found at a considerable distance southeast of the outfall. This
suggests the former presence of a Posidonia along the entire coastal strip, which,
however, has disappeared in the vicinity of the outfall, most probably as a result of the
changing chemistry of the water and sediments, due to operation of the outfall.
More recently, the impact of a major coastal engineering work at Spinola (Hilton
Redevelopment Project: 1996-2000) on the benthic vegetation has been studied in
detail over a period of 7 years.
The Hilton Redevelopment Project which was initiated in 1996, included the
excavation of a marina and the construction of a breakwater. This entailed some major
engineering works including dredging and rock cutting. The impact of this major
coastal development has been documented through a series of 6-monthly monitoring
reports which have been submitted to the Malta Environment and Planning Authority
since 1996. The overall aim of this monitoring programme which has been coordinated
by the present author, is to provide information, which would contribute towards the
identification and management of risks to the marine environment, which result from
the associated marine engineering works.
The new marina was opened to the sea during the first part of 1999. This period under
was characterised by very high levels of water turbidity in stations which are located close
to the opening of the new marina as well as those which are several metres offshore. Great
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plumes of turbid waters extended from this site out into the surrounding area for a number
of kilometres. This is well evident from Figure 2.1.7.8.

Figure 2.1.7.8 Aerial photograph of the Hilton Redevelopment site in May 1999.

Abnormally high levels of some nutrients were also reported in April 1999. This was
most probably related to the release of adsorbed nutrients from these suspended solids into
the water column.
The massive release of suspended and undissolved solids into the sea led to an increase
in sedimentation rates (deposition of new sediments) and to significant changes in the
quality of the sediments of the area. In many cases, the particles of the superficial
sediments become courser. On the other hand visual observations by divers have
confirmed that the bottom area was covered by fine sediment particles which on
agitation by wave action tended to be retained in the water column for longer periods of
time. The overall effect was a reduced light availability due to increased turbidity and
burying of the benthic communities under a veil of fine sediment. Continuous
movement of pebbles and granular sediment by wave action was also causing scouring
and scraping of the seabed.
The deterioration of water quality in terms of transparency exerted a big impact on the
bottom marine life in the area. The degradation of Posidonia oceanica meadows at both
the upper and lower limit and the complete destruction of a large macroalgal
community were evident from 1998 to 1999. This is well evident from Figure 2.1.7.9.
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Figure 2.1.7.9 Changes over the period 1996-2000, benthic
communities off Spinola as a result of the Hilton Redevelopment
Project
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The most significant degradation of marine life at the bottom, occurred in the
immediate vicinity of the shoreline, and extended several metres out into the sea. The
former photophilic algae communities near the new breakwater, have been replaced by
bare bedrock, cobble stones and sand and this area is now barren. Regressions in the
limits of Posidonia meadows were also quite evident. Consequently, the various barren
sandy bottom areas which formerly were interspersed with the sparse forms of
Posidonia prairies had spread out at the expense of the latter meadows.
The state of health of the remaining Posidonia meadows as monitored in terms of a
number of indices, including: shoot densities, and leaf lengths, was found to be
deteriorating.
By July 2000, this trend in environmental deterioration has been reduced and in some
cases halted and the first signs of benthic recovery was evident. The fine layer of silt
that covered the bottom and the biotic communities last year had been cleared in most
areas, except at the mouth of the marina, along the shore and at depths below 15m.
The state of health of the Posidonia oceanica meadows also appeared to have
improved. Regression at both the upper and lower limits seems to have come to a halt,
although a strip of dead matte still occurs at the lower limit on the southern part.
During the last half of 2001, with some exception, water transparencies in the area
outside the marina were generally good. In general, the present data suggest that there
was a general sustained improvement in this parameter over the whole of 2001. Other
water quality parameters such as chlorophyll levels as well as nutrients were within
normal ranges for inshore local marine areas.
By September 2001, there were again signs that P. oceanica meadows present in the
study area were slowly recovering. Nonetheless they had not yet attained the same
meadow morphological characteristics (i.e. state of health) as recorded from the
baseline pre-works survey in 1996.
Since then, there has been a general improvement in water transparency until the end
January 2003. However, it is evident that from March 2003 onwards, there has been a
deterioration in the level of this water quality parameter, for the whole area. The extent
to which operations in Portomaso are responsible for such deterioration still needs to be
established. The levels of nutrients (dissolved nitrates and nitrites) for March 2003
were relatively high and the set threshold was exceeded in a number of stations.
An increase in the abundance and coverage of the alien alga C. racemosa has also been
recorded throughout the survey area, for the first part of 2003. This is not related to
activities at the Hilton Marina, since this alien species has colonised large areas of the
infralittoral and upper circalittoral in many local coastal areas. However his alga is
known to be an opportunistic species and spreads more readily in places where there is
anthropogenic disturbance.
The state of health of the P. oceanica meadows as monitored during the first half of
2003 confirmed that meadows of this seagrass are now recovering. On the other hand,
other bioparameters (shoot epiphyte weight, lower adult leaf length and adult leaf
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density) recorded in 2003 suggested that nutrient enrichment was taking place and that
these seagrass meadows are currently exposed to stress. It is quite likely that such
stress is the result of reduced light availability. Less light reaches the seagrass when the
transparency of the water column is decreased. Therefore, given the present results it
would be useful to establish whether the marina activities are possibly contributing to
increased nutrient levels and a decreased transparency of the water column in the study
area.
To conclude, the above outline review has shown that major coastal engineering works
may exert significant impacts on water quality in terms of increased loads of suspended
solids as well as increased nutrients. This deterioration in water quality will in turn
negatively effect benthic communities such as Posidonia meadows. While recovery of
such meadows is possible, the nature of such a recovery is quite complex to interpret
and may be influenced by other confounding factors.

2.1.7.3 Atmospheric Emissions of Nitrogen Compounds
2.1.7.3.1

Main Sources

Most of the nitrogen oxides released into the atmosphere originate from fuel
combustion.
A Greenhouse Gas Inventory was compiled in accordance with the requirements of the
Intergovernmental Panel on Climate Change (1996). Contributions to Green House
Gases from waste, agriculture, energy and industrial processes were included in the
inventory. Table 2.1.7.2 shows the nitrogen oxides emissions for this inventory.

Table 2.1.7.2 Inventory for Nitrogen Oxides Gaseous Emissions
in Gg over the period: 1990-2000
YEAR
N2O
NOX
1990
0.018
9.62
1991
0.019
10.23
1992
0.019
10.54
1993
0.019
10.89
1994
0.019
10.85
1995
0.014
9.69
1996
0.013
9.42
1997
0.013
9.51
1998
0.013
9.66
1999
0.014
10.08
2000
0.014
10.22
Source: Environment Protection Department (2001)
Table 2.1.7.3 shows the estimated emissions of nitrogen oxide as arising from two
main local sources, namely: electricity generation and road traffic.
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Table 2.1.7.3 Nitrogen Oxides emissions from electricity
generation and from road traffic in metric tonnes.

Emissions from
electricity generation

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

Emissions
from road
traffic

N2O

NOx

NOX

13.8
14.4
14.2
14.6
13.5
8.7
7.2
6.9
7.1
7.8
7.9

5986
6409
6494
6331
6397
5077
4637
4557
4657
4957
4968

3420
3440
3650
3850
4020
4130
4360
4490
4580
4670
4730

As regards atmospheric emissions of nitrogen oxides from industry, the direct NOx
contribution has registered small fluctuations around 150mt annually, while the total
NOx decreased after during 1994-1995 through the coal-HFO changeover. With
transport NOx about equal to power station NOx by 1995, the NOx contribution from
industry transport were many times the direct contribution.
With respect to ammonia, the source of ammonia gas in the atmosphere is mainly
agricultural land where the gas is released from fertilizers applied to soils. Over the
period 1997-2001, almost 14,000 kg of anhydrous ammonia have been imported in
Malta per year.

2.1.7.3.2

Ambient Levels of Nitrogen Oxides

Vella et al., (2002) reviewed the data on ambient levels of NO2 concentration in various
localities and compared them to the . Figure 2.1.7.10 presents data obtained by
diffusion tube measurements for nitrogen dioxide. On the basis of this data, it is seen
that air pollution with respect to nitrogen dioxide actually exceeds the EU guideline
(annual mean NO2 concentration is 40 µg/m3) in only one locality, namely Floriana;
however for Hamrun, Fgura and Sliema the annual average concentrations are within
75% of this guideline value. If we define zones of “high”, “medium” and “low”
exposure to nitrogen dioxide based on annual mean NO2 concentrations of respectively
>30, 16-30 and <16 µg/m3, the localities studied would classify as shown in Table
2.1.7.4.
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Figure 2.1.7.10 Nitrogen dioxide annual concentrations (in µg/m3) for 2000-2001
Data analysis showed that the majority of localities (65%) which suffer an impact from
NO2 also experience significant air pollution from sulphur dioxide; the localities which
plot in different ‘impact zones’ for these two pollutants are shown with an asterisk in
Table 2.1.7.4. Thus, while Sliema is at medium risk from SO2, presumably in view of
the distance of this town from the main point source emitter (at Marsa), trafficgenerated nitrogen dioxide does not spare this area. A similar “promotion” in terms of
pollution impact is evident for Msida, San Gwann, Swieqi and Rabat/Mdina: in all
cases, these localities plot in the “medium exposure” zone for nitrogen dioxide but are
in the “low exposure” zone for SO2. Conversely, Paola, Fgura, Zabbar1 which plot in
the “high exposure” area with respect to sulphur dioxide are located in the “medium
exposure” zone in regards to nitrogen dioxide: clearly these areas, traversed by major
traffic corridors in the southern part of the island, experience a significant impact from
NO2 pollution in addition to that from the power station.
In view of the serious concern about the toxic effects of this gas on the health of the
population, in addition to the annual mean value, the European Community has also
determined a limit value for nitrogen dioxide of 200 µg/m3 expressed as an hourly
average not to be exceeded more than 18 times per year2 and an alert threshold of 400
µg/m3 measured over 3 consecutive hours (CD 1999/30/EC). Measurements using the
mobile station (Galea, 2001), show that although air concentrations can reach very high
maxima for short periods (e.g. a value of 405 µg m-3 was measured in Qormi at 13:45
on Nov 2000), nitrogen dioxide pollution was contained below the alert threshold
values. Indeed, the EPD website report does not record any exceedances of nitrogen
dioxide during the period of review.

1

Marsalforn is also in this category except that for this sea side resort town, annual nitrogen dioxide is in the low
impact zone (at 7 µg/m3). The value of Marsalforn annual sulphur dioxide air concentration is anomalous; see
earlier discussion in text.
2
With a margin of tolerance of 50% on entry into force (1st Jan 2001) reducing to 0% by 1st Jan 2010.
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Table 2.1.7.4 Nitrogen dioxide impact zones

High Risk of
Exposure(>30µg/m3)
Floriana
Hamrun
Sliema (*)

Medium Risk of Exposure
(16 – 30 µg/m3)
Valletta
Pieta’
San Gwann (*)
Marsa
Qormi
Mosta
Birkirkara
Swieqi (*)
Gzira
Msida(*)
Cospicua
Luqa
Fgura (*)
Zejtun
Zabbar (*)
Marsaxlokk
Birzebbugia
Paola (*)
Rabat/Mdina (*)

Low Risk of
Exposure
(<16µg/m3)
Siggiewi
Dingli(*)
Gudja (*)
Ghajn Tuffieha
Mellieha
Marsalforn (*)
Victoria
Mgarr (Gozo)
Xlendi

(*) For a discussion of values with an asterisk, see text.

As regards ammonia, its main source of release in the atmosphere is mainly agricultural
land where the gas is released from fertilizers applied to soils. Among other things,
ammonia can be a source of particulate matter in the form of salt crystals that can form
when ammonia combines with acidic air pollutants. There is currently no data
available on ammonia emissions or concentrations in air. This air pollutant is subject
of Council Directive 2001/81/EC which obliges European member states to set national
emissions ceilings on ammonia (and other gases) by 2010.
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2.1.8

Hazardous Wastes

The following types of hazardous wastes have been targeted within the SAP by UNEP
and which need to be covered in the present NDA:
o Obsolete Chemicals that include stocks of banned organochlorine and
out-of-date chemicals
o Used Lubricating and Other Oils
o Batteries

2.1.8.1 Generation of Hazardous Wastes
Data on hazardous waste generation (as recently reviewed by Axiak, Debono and
Gauci, (2002) is very fragmented and not reliable.
A Solid Waste Management Strategy for the Maltese Islands (published by the Minstry
for the Environment, 2001) gave estimates of the quantities of several categories of
hazardous wastes that were generated during the year 2000.
-

2,500 tonnes of oils of marine origin
2,500 tonnes of waste oils from land based sources
4,500 tonnes of other types of hazardous wastes
500 tonnes of clinical wastes

In 2001 approximately 1,964.96 tonnes of hazardous wastes that were delivered to the
Maghtab waste deposit site were recorded through the introduction of a voluntary
hazardous waste consignment note procedure. In addition, approximately 4,500 tonnes
of lead acid batteries were exported.
Approximately 94,000 litres of PCB contaminated oils contained in drums, in
decommissioned equipment or in equipment which is still in use were registered with
the Environment Protection Department in 2001.
With respect to transboundary movements of hazardous wastes as defined by the Basel
Convention, since Malta became a party to this convention in June 2000; therefore,
only records for 2001 are available. Such records show that approximately 4,500 tonnes
of hazardous wastes were exported. Approximately 20,000 tonnes of hazardous wastes
were in transit.
Furthermore, some types of hazardous wastes may be classified under industrial wastes.
The current system of waste classification at both the Maghtab and the Qortin sites
provides for a general classification of industrial and other waste separately from MSW
and C&D and excavation wastes. The waste fractions included in this category are
namely:
•
•
•

some commercial/industrial wastes
agricultural wastes
sludges
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•
•

slurries
slaughterhouse wastes

During 2001, 33,005 tonnes of industrial and other waste were deposited at the
Maghtab site and 1,594 tonnes of the same waste category were deposited at the Qortin
site.
During 2001 the Cleaner Technology Centre (CTC) conducted a study for the
Environment Protection Department. The primary goal of the study was that of
gathering information about waste generation in manufacturing industries. The survey
was conducted amongst 120 establishments (in Malta and Gozo) falling within 16
different manufacturing categories. Information about the generation and management
of 12 different waste categories was collected.
The survey revealed that the establishments surveyed generated a total of 26,534 tonnes
of waste in the year 2000. These include 300 tonnes of chemicals, 1512 tonnes of
sludges and 1557 tonnes of spent oils. Almost 13,000 tonnes of the solid wastes from
these establishments fell under a category designated as “other”, since such waste did
not fall under any of the other categories used. 97.09% of the waste fraction 'other' was
considered by generators to be hazardous and that 86.08% of this fraction was
generated by shipyards and boat related activities.
During the period 1998-2001, industrial waste generators continued to be responsible
for disposing of their waste. Transfer to recovery or disposal sites was achieved by
means of own transport facilities or private waste contractors.
As from August 2000, the Environment Protection Department introduced a voluntary
system whereby the transfer of hazardous waste from the site of generation to the site
of disposal, storage or recovery is covered by a hazardous waste consignment note.
This system became obligatory following the adoption of L.N. 337 Waste Management
(Permit and Control) Regulations in 2001.
In January 2001 the European Waste Catalogue (EWC) (transposed into national
legislation by L.N. 337/2001) started to be used as the main classification system at the
gate of the Maghtab waste deposit site. The catalogue was at first used in conjunction
with the hazardous waste consignment note system and as a result statistics for 2001
using such a classification deal primarily with hazardous waste categories. Results are
shown in Table 2.1.8.1.
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Table 2.1.8.1 Statistics of Mainly Hazardous Wastes for 1991, classified in
accordance with the European Waste Catalogue.
EWC
02
05
06
07
08
10
13
15
14
16
18
19

20
Totals

Category
Wastes from agriculture, horticulture, aquaculture, forestry,
hunting and fishing, food preparation and processing
Wastes from petroleum refining, natural gas purification
and pyrolytic treatment of coal
Wastes from inorganic chemical processes
Wastes from organic chemical processes
Wastes from the MFSU of coatings, adhesives, sealants and
printing inks
Inorganic wastes from thermal processes
Oil wastes
Waste packaging, absorbents, wiping cloths, filter materials
and protective clothing not otherwise specified
Wastes from organic substances employed as solvents
Wastes not otherwise specified in the list
Wastes from human or animal healthcare and/or related
research
Wastes from waste management facilities, off-site waste
water treatment plants and the preparation of water intended
for human consumption and water for industrial use
Municipal wastes including separately collected fractions

Quantity/tonnes
2.62
44.52
6.26
14.22
34.26
1306.12
394.56
1.06
10.70
0.88
53.47
88.16

8.16
1,964.96

The above information by no means covers all hazardous wastes deposited at the
Maghtab site or even further generated in the Maltese Islands. In addition some wastes
may have been wrongly classified as hazardous wastes.
Hazardous wastes produced in the agriculture sector , such as agro-chemical containers,
were either deposited in the countryside or landfilled.

2.1.8.2

Further Information on Selected Hazardous Wastes

2.1.8.2.1

Waste Oil

Used Lubricating Oil
A study by ECO Standards Services Ltd. (2000) estimated that approximately 4.5
million litres of lubricating oils were imported in 1999. It is generally assumed that one
third of this volume is lost during use; therefore 3 million litres required collection and
treatment. The study revealed that of the 3 million litres requiring collection and
treatment, only 1,440,200 litres were collected (some of this even abusively). The other
721,000 litres found their way into the environment.
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Some waste mineral oils were collected and stored at various locations awaiting the
commissioning and operation of a privately owned oil-water separation facility and
filtration plant.
Some untreated waste mineral oils were burned in unauthorised facilities as a substitute
fuel. Significant quantities were discharged into the sewerage system or otherwise
dispersed into the environment.

Waste Mineral Oils
Oily wastes generated from the storage tanks of Enemalta and other oil storage
facilities were landfilled. Approximately 395 tonnes of such wastes were notified to the
Environment Protection Department during 2001 through the consignment note system.
Used Edible Oil
It is estimated that approximately 4,500 tonnes of oils and fats are used every year in
the Maltese Islands. These materials end up becoming waste at some stage or other. It
is estimated that approximately 2,000 tonnes of spent oils and fats are generated every
year by the catering industry.
A private establishment collects small quantities of spent edible oils and fats; these are
refined and directed into soap manufacture. This company handles about 160 tonnes of
this waste category per annum.
The rest of this waste category was either landfilled or discharged into the sewerage
system.

2.1.8.2.2

Other Wastes

Waste from Grit Blasting Activities
The survey conducted by the Cleaner Technology Centre (referred to in the above
account) revealed that approximately 20,000 tonnes of blasting grit was generated
during 2000. This waste may be considered to be hazardous, since it contains
significant amounts of organotins residues. Some of this waste was delivered to
Maghtab; the rest was dumped at sea.

Spent Batteries
Almost 34 tonnes of spent batteries were collected by the Waste Management Strategy
Implementation Department (WMSID) within the Ministry for the Environment (now
within the Ministry for Resources and Infrastructure), over a period of 4 years (19982001). Evidently, this figure is a gross under-estimate of the total amounts of spent
batteries generated in Malta. The collection efficiency for these types of hazardous
wastes, has still to be assessed, locally.
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2.1.8.3

Disposal of Hazardous Wastes

2.1.8.3.1

Landfilled

Unfortunately, significant amounts of hazardous wastes are disposed off in landfills
(Maghtab and Qortin), and therefore getting mixed up with non-hazardous wastes. This
will make any future remediation strategies more difficult to implement.

2.1.8.3.2

Stockpiled

Considerable quantities of wastes, particularly hazardous wastes, are stockpiled. These
include wastes such as:
Asbestos wastes
Waste oils
PCB-containing oils and equipment
Other hazardous wastes
Asbestos wastes
These were generated primarily during ship repair and refurbishment operations and
dismantling operations at several industrial and non-industrial sites. These wastes were
stockpiled on the premises of two public corporations. It is envisaged that large
quantities of these waste will be exported for environmentally sound disposal.
Waste oils
Several tonnes of waste lubricating and mineral oils were collected and stored awaiting
the commissioning of a privately owned oil-water separation and filtration plant.
PCB-containing oils and equipment
During 2001 the EPD conducted a registration exercise of PCB-containing sources.
This exercise revealed that approximately 94,000 litres of oils containing PCBs are
located at two different locations. These oils are either in drums or in equipment that is
still is use or which has been decommissioned. It is envisaged that these wastes will be
exported for environmentally sound treatment and disposal.
Other hazardous wastes
These includes wastes such as waste chemicals, expired pharmaceuticals and heavy
metal containing sludges. These wastes shall be exported for proper treatment and
disposal.
Unfortunately, except for PCBs, no proper inventory is being kept for the stockpiling of spent chemicals.
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2.1.8.3.3 Reused
The main type of hazardous wastes which are being re-used are spent oils. Spent
lubricating and other mineral oils are being burned as fuel, while some edible oils and
fats are used in soap manufacture.
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2.2

Physical Alteration and Habitat Destruction

Anthropogenic activities may exert negative impacts on coastal and marine living
resources and ecosystems, not only through the release of contaminants, but also
through the physical alteration and destruction of habitats. The latter types of impacts
will be reviewed in the present section of the report.
2.2.1
2.2.1.1

Shoreline Construction and/or Alteration
Urban Developments in Coastal Areas

In a densely populated island state like Malta, urban development is bound to have a
profound impact on the environment, and especially on the coastal zone leading to
various forms of physical alteration and destruction of ecologically important habitats.
The following account on urban development in Malta is based on Mallia, Brigulio,
Ellul and Formosa (2002).
Urbanisation in the Maltese Islands has been on the increase for the past half century.
The rapid urbanisation that occurred between the 1960s and 1980s led to massive urban
sprawl, which in cases, resulted in the coalescence of adjacent villages and towns. The
development of new roads leading to the various villages, especially in Gozo resulted in
development along these main thoroughfares and a predominantly ribbon-type
development that has greatly extended previously compact villages. The impact of this
is both with regards to the take up of virgin land as well as the need to provide services
and infrastructure away from the central areas, impacting also on the character and
social cohesion of the villages. Other trends have included the development of new
urban centres at the periphery of large towns, such as Naxxar, Birkirkara and Mosta,
with the consequent problems associated with “out-of-town” localities. The lack of
services in these new urban centres have resulted in increased commuting to the central
town area for all manner of shopping, with the resulting problems associated with
traffic, parking and air pollution.
Of the 315.4 km2 making up the Maltese Islands, 71.4 km2 are classified as urban.
Urban areas are defined as those locations within areas schemed for development in the
Temporary Provisions Schemes of 1988. This includes areas zoned for housing, retail,
industry, community uses, etc.
A significant proportion of such urban areas are located in the coastal zone. In fact, a
number of areas, such as Marsalforn, Xlendi, Xemxija, Ghajn Zejtuna, Marsamxett and
Grand Harbours and stretches of coast along Ricasoli and Hal Far are designated for
specific uses ranging from residential to industrial to white areas.
Of the 61.9 km2 of land within the area designated by the Planning Authority as
“Coastal Zone”, 56.9 km2 are designated as being Outside the Development Zone. This
again does not mean that no development takes place here. In fact, as established in the
Coastal Strategy Topic Paper (Planning Authority, 2002a), some uses are legitimate on
the coast since they involve activities that require a coastal location (e.g. thermal power
stations, ports, desalination plants, etc.). Figure 2.2.1 gives the distribution of the
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different zoning of the coastal area as established in the Temporary Provision Schemes
of 1988.
Although the Temporary Provision Schemes established the boundaries as illustrated in
Figure 2.2.1, allotting 4.8 km2 to development, a further 2.5 km2 of coastal land has
been taken up for development between 1994 and 2000.

Figure 2.2.1

Temporary Provision Scheme zoning in the coastal zone.
Source: Coastal Strategy Topic Paper, Planning Authority, 2002a

2.2.1.2

Changes in shoreline length

As already pointed out in a previous section of the present report, the degree of physical
alteration of the local coastal area may be partly assessed through any recorded changes
in the length of the waterline. In fact, over the period 1998-2001, changes in coastline
length , which itself leads to changes in surface area of land, have been recorded and
are shown in Table 2.2.1.
The most drastic changes have been those associated with major coastal engineering
works such as the expansion of the Freeport, the excavation of the Portomaso marina
and the reclamation of land at Cirkewwa in connection with the new Ferry Terminal
development. No such drastic changes took place on Gozo or Comino.
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The recorded size of the minor islets and rocks has also been affected through this
exercise.
Table 2.2.1 – Area and length of coastline for the Maltese Islands

Old Figures (pre-1998)
Area
Perimeter
(km2)
(Km)

New Figures (2001)
Area
Perimeter
(km2)
(Km)

246.51

183.94

246.50

193.32

65.79

53.74

65.79

55.09

2.87

14.68

2.86

14.54

Other

0.19

5.70

0.21

8.26

Total

315.37

Malta
(Including
Island)
Gozo
Comino
3

2.2.1.3

Manoel

258.07
315.36
271.22
Source: Mapping Unit, Planning Authority

Development of Coastal Protective Works

Protective works are mainly located in coastal areas, where they act against waves and
currents protecting the coastline and coastal infrastructure. Protective works include
breakwaters, jetties and wharfs. The vast number of bays, inlets and creeks around the
Maltese Islands together with the use of the sea for fishing, sailing and other similar
pursuits, has necessitated the development of a number of these protective works.
Perhaps the most significant change over the period 1998-2001 has been the works
associated with the upgrading of the Cirkewwa and Mgarr ferry terminals. Marine
works at Cirkewwa are not yet completed and a significant extension of the protective
works is expected to be undertaken in 2003 and 2004.
Table 2.2.2 shows the area of land associated with the major protective works
(including terminals/jetties and berthing facilities) on the islands.

3

This includes all the minor islets and rocks around the coastline.
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Table 2.2.2 – Approximate area of coast taken up by protective works (breakwaters,
jetties, wharves, berthing places, slipways, seawalls)
Area (m2)

Location

Facility

Marsaflorn

Breakwater & Il-Menqa
protective works
Jetties
Harbour works
Jetty
Jetties
Breakwater
&
berthing
facilties
Jetties,
slipways,
breakwaters
Jetties, slipways, seawalls &
breakwaters
Jetties, seawalls, slipways
Jetties, slipways

Xlendi
Mgarr
Hondoq ir-Rummien
Comino
Cirkewwa (including South
Quay)
Mellieha
St Paul’s Bay (including
Bugibba & Qawra)
Salina
Qalet Marku/Bahar icCaghaq
St Julians

Breakwaters,
slipways,
jetties & seawalls
Sliema
Jetties, seawalls
Marsamxett Harbour
Seawalls, jetties
Manoel Island
Jetties, wharves, slipways,
seawalls, berthing places
Grand Harbour
Breakwaters,
jetties,
wharves, seawalls, docks,
slipways
Marsaskala
Jetties, seawalls
St Thomas Bay
Jetties, seawalls, slipways
Delimara
Breakwater, jetties, wharves
Marsaxlokk & Birzebbuga Breakwater, jetties, seawalls,
(including Freeport)
wharves, berths, slipways
TOTAL

4,000
450
39,900
1,000
525
35,500
2,500
21,240
8,500
300
17,500
3,000
23,600
11,780
220,600

2,000
2,300
10,000
678,250
1,082,945

Source: Planning Authority Map Data

2.2.1.4

Beach and Shoreline Erosion

Sandy beaches amount to only 2.5% of the total coastline and are generally located in
pocket areas between headlands. There is evidence to indicate that most of such
beaches are at present exposed to significant erosional processes.
Human activities may lead to enhanced erosion on sandy beaches, when constructions
are built across valleys leading to such beaches, and therefore preventing their
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replenishment by sedimentary material through land runoff. Building of quays and
other coastal engineering works may also lead to changes in the sedimentary budget of
beaches, often leading to erosion.
The sediment supply to local beaches is mainly derived from the erosion of the coast
and shelf. Other sources include terrigenous sediment inputs. Banks of dead Posidonia
leaves on the shoreline may help to reduce sediment loss, while meadows of Posidonia
below the shoreline act as sediment traps.
Human activity on the coastline (as well as inland) can generally alter the sand budget
of a particular beach (i.e. leading both to net accumulation, but more often, to net loss
and erosion of sand). The construction of coastal roads next to sandy beaches and other
coastal constructions has interfered with nearshore and coastal sediment dynamics,
promoting aeolian erosion, and negatively affected the beach sediment budget.
The SoER 1998, had identified several coastal sites currently threatened by erosion. For
example, waves and nearshore currents contribute to the erosion of the headlands, Ras
il-Wahx, il-Karraba and Ras il-Pellegrin, on the Northwest of Malta. At Ghajn
Tuffieha, the prevailing northwesterly currents hit the headland, il-Karraba, move in a
circular motion first depositing broken rock, and eventually shingle along the southern
part of the beach.
Unfortunately very little quantitative information is available regarding the extent of
such beach erosions as well as about the changes in beach profiles, which erosion is
expected to produce. Very few published investigations are available on the dynamics
of sandy beaches in Malta, except for reviews, which mostly deal with general features
of erosion. The SoER, 2002, included a review of studies undertaken by Anton
Micallef (Euro-Mediterranean Centre on Insular Coastal Dynamics) which included
some quantitative investigations on changes in local beach profiles. The main findings
of these investigations may be summarised as follows:
Over a five-year period between 1991 – 1996, 11 of 15 local beaches examined
indicated a resultant sub-aerial beach sediment loss. Only Pretty Bay and Ghajn
Tuffieha in Malta and Marsalform and Qbajjar in Gozo exhibited beach accretion or no
sediment loss. However, while it was possible to demonstrate that the majority of
beaches examined exhibited a net sub-aerial sediment loss during the period of study,
individual net sediment fluctuations were generally observed to lie within sweep zones
established for each beach (i.e. minimum & maximum profile oscillations exhibited
during period of study).
As a consequence of the above and more importantly, because of the short period of
observation involved, this study concluded that while generally unstable and exhibiting
trends of erosion, the beaches examined are not necessarily in a state of erosion. To
confirm or otherwise such trends, longer studies of between 15 – 20 years were
recommended.
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2.2.1.5

Sandy Beaches Reclamation.

The SoER, 1998, had indicated that there have been numerous proposals to reclaim
sandy beaches by depositing imported sand material or by using dredged sediment
material from other places. This has actually been carried out at Kalafrana, Pretty Bay
and St. George’s Bay (St. Julian’s) and the results were not always as expected. Two
main problems had be identified with respect to these initiatives. These are: lack of
sufficient knowledge of coastal sediment and hydrodynamics as well as the potential
contamination in dredged sediment material to be used for reclamation.
Sandy beaches reclamation efforts have been known to be successful in other coastal
Mediterranean states such as Israel. However in all such cases, such reclamation was
based on long-term baseline information on the local sea currents, nature of near-shore
bottoms, and sediment budget of the particular beach. Any successful human
intervention leading to beach reclamation must necessarily compliment and enhance
natural sediment deposition processes. Otherwise such initiatives are bound to be a
waste of time (and sand). The present account has shown that our level of information
on coastal dynamics needs to be improved before we may hope to implement such
schemes successfully.
Another potential problem with beach reclamation may be due to the proposed use of
sediments, which have been dredged from local ports, and semi enclosed creeks. Such
areas are more often then not, exposed to a wide range of marine contaminants such as
pesticides, hydrocarbons, heavy metals, etc.. Many of such contaminants are known to
accumulate in bottom sediments and are quite likely to present a potential health and
environmental risk if used for beach reclamation.
It is evident that such beach reclamation schemes must be carefully planned and
integrated into local plans of development
The most recent and significant beach reclamation project currently planned is that at
St. George’s Bay, St. Julian’s. This project, which was proposed by the Ministry for
Tourism is still in its initial phase and to date an environmental impact assessment has
been carried out by the Euro-Mediterranean Centre on Insular Coastal Dynamics.

2.2.2

Mineral and Sediment Extraction/Alteration

In the local context, mineral extraction areas mainly refer to hardstone and softstone
quarries.
Hardstone quarries are scattered around the islands, often located in environmentally
sensitive areas, such as on ridges, cliff edges, valley sides and coastal locations. In
Malta, there are currently 23 hardstone quarries, while in Gozo we find only 5. In
1999, the overall surface area occupied by licensed hardstone quarries, was estimated at
1.1km2. Of these, almost 40% (by surface area) are located within the coastal zone.
Softstone quarries, on the other hand, are often grouped into quarry complexes and are
mainly found in the eastern half of Malta, at Siggiewi, Mqabba and Qrendi and on the
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west coast of Gozo near the important Qawra/Dwejra geological complex. In Malta,
there are currently 57 licensed and active softstone quarries, while in Gozo, there are 9.
The softstone industry is mainly located in the central and eastern areas of Malta, whilst
in Gozo the small number of quarries are located in San Lawrenz and Kercem. In 1999,
the overall surface area occupied by licensed softstone quarries, was estimated at
1.31km2. Of these, almost 51% (by surface area) are located within the coastal zone.
Figure 2.2.2 shows the location of such quarries (with coastal ones being shown in
red).

Figure 2.2.2

Location of coastal softstone and hardstone quarries (in red)
Source: Malta Environment and Planning Authority

Mallia et al., (2002) reviewed the environmental impact of quarries in Malta. Such
impacts include: resource depletion, impacts on landscape, ecology, water resources,
archaeological sites and buildings, as well as generation of noise, air pollution and
waste.
Softstone quarries with sheer, almost vertical sides and hardstone quarries developed
through blasting mechanisms, result in the breaching of hillsides, valleys, coastal cliffs,
and faults. Unsightly stockpiles of stone and unusable rubble, mechanical plants,
buildings and vehicles serve to generate considerable landscape damage. Quarries
themselves have often led to a complete destruction of habitats and species. This,
coupled with the building of roads and the generation of traffic through the countryside,
creates substantial damage to ecological areas.
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Blasting, storage of fuel, oil chemicals and other potential contaminants, septic tanks,
the deposit of refuse and oils in quarries pose a threat to groundwater and watercourses.
The use of drilling and blasting in hardstone quarry operations can cause further
damage to sites of ecological or archaeological importance when the quarry is in
operation, and quarries have sometimes led to the complete destruction of such sites.
Furthermore, such quarrying activities are known to generate considerable amounts of
airborne dust, which may be deposited onto the surrounding countryside as well as the
marine environment.

2.2.3

Alteration of Coastal Habitats

The terms of reference as provided by the MAP Unit (Athens) for the present NDA
require that an impact assessment of physical alteration on wetland and saltmarsh
habitats would be undertaken. In fact, as already indicated in Chapter 1, the local
coastal areas host a number of ecologically important habitats other than wetlands and
saline marshes. These include cliffs, sand dunes as well as underwater caves.
Therefore, the present section will outline the main threats to all such coastal habitats.
This assessment is entirely based on Schembri et al., (1998, 2002).
An outline of the current status and exploitation of, and threats to, the various habitats
and biocoenoses of the Maltese Islands are summarised in Table 2.2.3.
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Table 2.2.3 The more important coastal habitats and biocoenoses of the Maltese
Islands and their status, exploitation and threats. Schembri et al., (1998, 2002).
Type

Status

Exploitation

Threats

Low-lying rocky coasts

A relatively common
habitat as most of the
northern and
northeastern coastline of
the island of Malta, the
east coast of Gozo and
the north and southfacing coasts of Comino
are gently sloping rock.

Mainly
from
development, including
beach amenities, and
associated
activities,
such as dumping and
pollution.
Coastal
quarries have severely
damaged the coastline
near Ras il-Qala in
Gozo.

Sand-dunes

Of a coastline of
c.190km, only some
2.4% is sandy beaches.
Many of these beaches
were originally backed
by sand- dune systems,
but most are now extinct
and sand-dunes are one
of the rarest coastal
habitats in the Maltese
Islands. Only Ir-Ramla
l-Hamra (Gozo) still
supports a relatively
complete dune
ecosystem. Formerly
thriving dunes at IrRamla tat-Torri, LArmier, and Ir-Ramla
tal-Mixquqa (Malta)
have been severely
damaged through a
combination of ‘beach
cleaning’ and illegal
development and are
approaching an
irreversible state of
decline. The dune at IlQala ta’ Santa Marija
(Comino) has been
almost obliterated by
carelessly executed
infrastructural works,
while a majopr dune
system at L-Ghadira has
been destroyed
completely by road
construction followed
by ill-conceived tree
planting.

Extensive
building
development
for
residential and touristic
purposes in some areas.
Heavily industrialised in
the harbours. Sheltered
inlets and bays are used
for berthing seacraft.
Stretches of gently
sloping coast which are
not built over are used
for recreation, mainly
bathing
and
shorefishing using rods.
All dunes are used for
recreation purposes
including sun-bathing,
barbecues, sports
(including motorbike
scrambling), and
camping. Kiosks selling
refreshments are also
often constructed
(illegally) on dunes.
Sand is also sometimes
(illegally) removed from
some dunes for use in
the construction
industry.
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The main threat is
trampling
and
disturbance of the sand
and its vegetation due to
human activity. Other
threats include dumping
of rubbish and fire.
Some dunes are also
occasionally 'cleaned' of
their vegetation to make
them more hospitable to
sun-bathers. Storms also
do a lot of damage to
dunes although this is
probably mainly a result
of the degradation of the
sand-binding vegetation
due to human activities.
Ill-conceived planting of
non-dune species has
severely
degraded
certain dunes.
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Transitional coastal
wetlands

Only very few examples
of this habitat type are
know. At present there
are three sites with this
habitat type: L-Ghadira
s-Safra and Il- Qammieh
pools on Malta, and IlQattara on Gozo.

Not exploited
commercially, however,
the wetland at Ghadira
s-Safra is used as a
picnic area, for parking,
for hunting and for
'recreation'.

Saline marshlands

Saline marshlands are
very scarce in the
Maltese Islands. At
present there are five
extant marshes, all on
Malta, and another 12
sites (eight on Malta,
three on Gozo, and one
on Comino) which are
very degraded..

Not exploited
commercially, however,
those marshes with free
access are used as picnic
areas, parking grounds,
for hunting and for
'recreation'. Access to
the marshes at LGhadira, Simar and IlBallut (M'Xlokk) is
restricted by means of
fences and
embankments and these
are used for scientific
study and as an
educational resource.

Karstland pools
(only partly coastal)

Common on coralline
limestone
karstland
where temporary pools
and puddles of rainwater
collect in depression in
the rock

Karstland is exploited
for
construction
of
buildings
both
for
habitation
and
for
commercial purposes,
and
of
associated
services (e.g roads); it
is also 'reclaimed' for
agriculture

Scarp-foot springs
(only partly coastal)

Present at the foot of
rdum where the Blue
Clay/Upper
Coralline
junction is exposed.

Tapped for irrigation
purposes and for some
commercial use
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Il-Qammieh pools are
not threatened. LGhadira s-Safra suffers
from rubbish dumping
and trampling. Il-Qattara
also suffers from
dumping while goldfish
are often liberated in the
pool.
The main threat is
development. Most of
the badly degraded
marshes have been
destroyed due to
development while a
number of projects have
been proposed in areas
with important and still
viable marsh habitats
(e.g. Salina, Il-Maghluq
at Marsascala, Il-Qaliet
at Dragonara). Other
threats include dumping
of building waste and
domestic rubbish,
trampling, and in some
cases, pollution (e.g. at
Il-Maghluq at
Marsascala). Some
marshes are frequently
the target of vandals
(e.g. Is-Simar and IlBallut at M'Xlokk),
while the marsh at IlBallut (M'Xlokk) has
been damaged by
roadworks in the
vicinity. Habitat
engineering works
carried out in some
marshes (e.g. Ghadira)
have led to invasions by
weed species.
Development and land
reclamation
for
cultivation
and
afforestation. Quarries at
San Pawl tat-Targa and
Dingli Cliffs have eaten
away the karstland in
these
localities,
including the important
temporary
rainwater
rockpools which used to
form in these localities.
Reduction
in
the
availability
of
this
habitat has drastically
reduced the distribution
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Only a very small
number of widien (type
of valley) now have
perennially
flowing
water

Supralittoral sand

Communities and biota
are poorly known.
Probably communities
of supralittoral sand
occur on all local sandy
beaches but these
habitats are overall rare
in the Maltese Islands.
The best-developed
communities of
supralittoral sand occur
at Ramla l-Hamra,
Gozo.

Banquette
communities

Common on all sandy
beaches but are removed
from the popular bathing
beaches in summer.
Mature banquette
habitats are thus rare
and limited to a few
pockets of supralittoral
sand situated in remote
areas.

Supralittoral and
mediolittoral rock

Over 95% of the coastline of the islands is
rocky. Some rock types
are rarely exposed at
sea-level however, and
where these are so exposed, interesting
geomorphologies and
communities develop.
One example is Middle
Globigerina Limestone
shores, which are only
found in two or three
localities in the Maltese
Islands.
Platforms formed by the
alga Neogoniolithon
notarisii and the
vermetid Dendropoma
petraeum are common

Mediolittoral
bioconstructions
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Sandy beaches are very
popular recreational
areas with both locals
and tourists. Activities
include bathing,
barbecues, sports, and
boating. Sand is also
sometimes removed for
use in the construction
industry or for surfacing
sports fields and
playgrounds. Removal
of sand from sandy
beaches is regulated by
law, but illegal removal
is common
There is some very
limited use of
banquettes as a natural
fertiliser, but this is
minimal. The main
'exploitation' is removal
to clear the sand for
beach users.

Most gently sloping
rocky shores which are
not built over are used
for bathing. Coastal
coralline limestone is
quarried in some places.

No direct exploitation.

and population size of
those
organisms
associated with this
habitat type, and in
some cases leading to
the near extinction of
particular species from
the
islands
(e.g.
freshwater bivalves of
the genus Pisidium).
The main threats to this
habitat type are trampling and disturbance,
removal of sand, and
mechanical damage due
to shifting of sand and
due to beach cleaning

Communities which
develop in and under the
masses of drying and
decaying plant debris
deposited on the shore
by wave action during
the winter months rarely
survive past the start of
the summer season on
the larger beaches due to
beach cleaning
activities.
The main threat is
development, including:
expansion of existing
coastal urban or touristic
centres; the building of
new facilities such as
beach amenities,
concrete platforms,
piers, slips, boat-houses,
marinas etc; and coastal
quarries. Dumping of
building waste and
littering is a localised
problem in some areas.
The same as all local
rocky shores, mainly
from development.
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Sea-grass meadows
(Cymodocea nodosa and
Posidonia oceanica)

on all gently sloping
rocky shores.
Lithophyllum cushions
are only known from a
few shores (e.g.at
Xlendi and Ghar Lapsi).
These rocky shore
bioconstructions are
considered vulnerable
on a Mediterranean
scale (UNEP/IUCN/GIS
POSIDONIE, 1990).
Although common and
widespread round the
Maltese Islands, in some
areas, especially in
enclosed or semienclosed bays receiving
a variety of effluents
and subject to certain
activities, these
meadows have regressed
and eroded away,
leaving in their place
much impoverished
thanatocoenoses.

Not exploited directly,
except for certain types
of fishing, but their high
productivity makes them
one of the most
important local
sublittoral community
types, as in the rest of
the Mediterranean.

Posidonia 'barrier
reefs'

Only very few such
formations are known
locally. The best
documented are those in
Mellieha Bay and in
Salina Bay, both in
Malta.

Not exploited directly,
however, these 'reefs'
are very important in
protecting the shore
from wave action by absorbing the energy of
waves.

Halophila stipulacea
meadows

Meadows of this Red
Sea immigrant are only
known from very few
Maltese localities (e.g.
Marsaxlokk Bay, Malta
and Mgarr Harbour,
Gozo). Some populations have regressed in
recent years (e.g at
Marsaxlokk)

Not exploited.
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Dredging, which causes
both mechanical damage
and also increases water
turbidity; terrestrial runoff in enclosed bays,
particularly that
containing sediment and
agricultural run-off;
cooling water from the
local power stations; the
hypersaline discharge
from reverse osmosis
plants; nutrient-rich
effluent from sewage;
waste from fish-farms;
bottom trawling; the use
of heavy anchors which
physically damage the
meadows; and the illegal
use of explosives for
fishing. Coastal
developments have
changed the current and
sedimentary regimes in
some areas (e.g.
Marsaxlokk) and have
caused regression of
sea-grass meadows.
The same as sea-grass
meadows in general, but
particularly susceptible
to mechanical damage,
as for example, from
boat anchors and
moorings.
Dredging works in
connection with the new
power station at
Delimara, together with
pollution resulting from
the fishing harbour at
Marsaxlokk, have
caused a severe decline
in the Halophila
meadows in this
locality.
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Cystoseira communities

Cladocora cespitosa
banks

Maerl communities

Coralligene
communities

Submarine caves

Inland bays

Seaweed ‘forests’
dominated by species of
Cystoseira are the
commonest type of
biocoenoses on
infralittoral rock.
Different species of
Cystoseira dominate
depending on edaphic
factors. Deep-water
Cystoseira communities
based on C.spinosa,
C.dubia, and
C.zozteriodes occur but
are rare.

Not exploited directly,
except for some types of
fishing

In the Maltese Islands
this coral forms banks
some 20cm across.
These were previously
common but are now
rare. Large and welldeveloped banks are
particularly rare.
Occur off the
northeastern coasts of
Malta and Gozo at
depths between 40-80m
at the transition between
the lower infralittoral
and the upper circalittoral.
Occur in deep water
(circalittoral) and poorly
known locally. It is
suspected that those
occurring close to the
transition zone between
the lower infralittoral
and the upper
circalittoral may be
threatened.
Common in Maltese
waters and different
types exist, ranging
from those close to the
surface and open to the
air, to deep grottoes and
tunnels

Collected for their
curiosity value and for
use as decorations in
aquaria

A complex of natural
biocoenoses present in
relatively shallow water
in bays and inlets.

Habitat disturbance and
destruction.
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Not exploited directly,
except for some types of
fishing.

Not exploited directly,
except for some types of
fishing.

Not exploited directly,
except for 'sight-seeing'
by tourist divers.

Most species of
Cystoseira are sensitive
to pollution, particularly
to high phosphate levels
and upper infralittoral
communities are
disappearing from some
areas receiving organic
pollution; deep-water
communities may be
similarly affected .
Other threats include
changes in sedimentary
and current regimes due
to coastal developments,
dumping, and fishing
with explosives.
Overcollecting and
mechanical damage
from the use of heavy
anchors and fishing
gear; also, illegal fishing
with explosives.

The main threat seems
to be from bottom
trawling although
changes in the
sedimentary regime due
to coastal development
may pose an additional
threat in some areas.
Bottom trawling and
changes in the
sedimentary regime due
to coastal development.
Possibly dumping in
some areas.

The main threat is from
divers who enter the
caves. These cause both
mechanical damage to
erect sessile forms, and
death of the biota on the
ceiling due to air
bubbles from diving
cylinders becoming
trapped there.
Proposals have been
made to create or
replenish sandy beaches
at the head of some bays.
In one case (the shingle
beach at Mgarr ix-Xini
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inlet in Gozo) this
project was carried out
without prior approval.
The potential for damage
to infralittoral habitats
by transported sand
is high. Littoral habitats
covered by sand will
obviously be heavily
impacted.

2.2.4

Marine Waters and Coastal Watershed Alteration

It is now generally understood that in order to restore and maintain the physical,
chemical, and biological quality of coastal and marine waters any management strategy
must take a holistic approach and must include the management of all relevant
anthropogenic operations which may alter and have an impact on the coastal watershed.
By addressing issues on a watershed scale, those areas that pose the greatest risk to
human and ecological health can be targeted, several pollutants can be addressed at one
time, the public can be involved in cleaning up the environment and protecting coastal
habitats, and integrated solutions for environmental protection can be considered.
Through
the
Watershed
Approach,
integrated
coastal
zone
management tools and watershed concepts can be applied in the
development of comprehensive management and conservation plans.
Within the local context, the main coastal watershed alterations, which would be
expected to be mostly significant with respect to water quality, include:
a)
b)
c)
d)
e)
f)
g)

coastal and inland road developments;
development of coastal and inland quarries;
urban development along the coastline and especially within valleys and
along their high ridges;
coastal landscaping especially related to major tourist and hotel
development;
sandy beach reclamation projects;
industrial developments and relocation of industrial activities and sites
including chemical/waste depots; fuel/gas installations, etc.
developments of agricultural land and activities of farms and of animal
husbandry sites.

Unfortunately, though considerable information is available on many of these separate
elements of watershed development, there has been as yet no published study which
incorporates all of them in order to assess the current state of affairs. In fact though the
present report has commented on some of these elements and inland activities in
various sections, a comprehensive review on a watershed scale is not possible to be
undertaken for the purpose of the NDA, due to the limited availability of time,
resources and published literature.
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2.2.5

Biological Alteration (invasion of non-indigenous species)

The introduction of non-indigenous or alien species into local ecosystems is of concern.
Schembri et al., (1998, 2002) have reviewed the main threats to local ecosystems and
Table 2.2.4 represents an outline of such threats to coastal and marine habitats and
ecosystems. For the purpose of this review:
exotic species are those that do not form part of the original indigenous biota
introduced species are those exotic species which enter an ecosystem through
human agency, accidental or deliberate;
adventive species are those exotic species capable of reproducing without
deliberate human intervention;
archaeophytes (opposite = neophytes)
archaeozoic (opposite = neozoic) are those plants and animals introduced in
antiquity; in Europe, the end of the 15th Century is generally accepted as the
cut-off point
The term ‘alien’ is used interchangeably for ‘exotic’, ‘introduced’ and ‘adventive’.
Based on these definitions, a review of the introduction of alien species into local
coastal and marine ecosystems is presented in Table 2.2.4.
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Table 2.2.4. Non-native (alien) species occurring in the wild in the Maltese Islands in
coastal and marine habitat types. For each species the nature of the threat posed is keyed
according to the index show below. (Extracted from Schembri et al., 2002)
Key:

‘General’

= Potentially invasive in many/most local habitats

1

= Competition for resources

2

= Displacement

3

= Actual or potential hybridisation with native taxa

4

= Introduction of new diseases or parasitic

5

= Possible allelopathic effects
= Excluding non-native species of ‘general’ habitats (although the
species usually invades the habitat type it is categorised under,
under certain conditions, it can invade other habitat types)
= Doubt in the information given

6
?

Habitat

Non-Native Species
[invasive archaeophytic/zoic species also included
Scientific Name

Valley
watercourses
(only partially
coastal)

Amaranthus spp.
Arundo donax
Aster squamatus
Conyza bonariensis

Echinochloa crus-galli
Eucalyptus spp.
Mirabilis spp.
Paspalum paspaloides
Phoenix canariensis
Ricinus communis
Schinus terebinthifolius
Tropaeolum majus
Ulmus spp. [excl. U. canescens]
Vitis spp.
Xanthium strumarium
Zantedeschia aethiopica
Cliffs

Sand dunes

Aeonium arboreum
Agave spp.
Carpobrotus edulis
Opuntia spp.
Acacia saligna
Aptenia spp.
Arundo donax
Carpobrotus edulis

Tamarix spp. [excl. T. africana]
Vitis spp.
Saline
marshlands

Acacia cyclops
Acacia saligna
Arundo donax
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Threat

Vernacular Name
Amaranths
Great Reed
Narrow-Leaved Aster
South American
Fleabane
Cockspur
Eucalypts/Gum Trees
Marvels-of-Peru
Crown-Grass
Canary Island Palm
Castor Oil Tree
Brazilian Pepper
Garden Nasturtium
Elms [excl. Hoary Elm]
Vines
Rough Cocklebur
Arum Lily
Tree House Leek
Century Plants
Kaffir Fig
Prickly Pears
Blue-Leaved Wattle
–
Great Reed
Kaffir Fig
Tamarisks [excl. African
Tamarisk]
Vines
–
Blue-Leaved Wattle
Great Reed

1,2,6
1,2,6
1,2,6
1,2,6
1
1,5
1,2
1,2,6
1
1,2,6
1,2,5,6
1,2,6
1,2,3,4
1,2,4,6
1,6
1,2
1,2,6
1,2,6
1,2,6
1,2,6
1,2,5,6
1,2,6
1,2,6
1,2,6
1,2,3
1,2,4,6
1,2,5
1,2,5,6
1,2,6
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Aster squamatus

Conyza bonariensis
Lycium sp. [excl. L. intricatum]
Tamarix spp. [excl. T. africana]

Marine
Communities

Acanthophora najadiformis
Caulerpa racemosa
Lophocladia lallemandii

Alepes djedaba
Bursatella leachi
Crepidula fornicata
Celleporaria pilaefera,
Celleporaria aperta
Crassostrea gigas
Sphyraena chrysotaenia

Narrow-Leaved Aster
South American
Fleabane
Boxthorn [excl.
Southern Boxthorn]
Tamarisks [excl. African
Tamarisk]
(Alga)
(Green Alga)
(Alga)
Shrimp Cad (Fish)
(Opistobranch Mollusc)
Slipper Limpet
(Indo-Pacific Bryozoan)
(Bryozoan)
Portuguese Oyster
Blunt Jaw Barracuda

1,2,6
1,2,6
1,2,3
1,2,3

1,2
1,2,3?, 5
1
1
1
1,2
1
1
1
1

The above table clearly indicates that a number of ecologically important and unique
coastal habitats such as saline marshlands, sand dunes and coastal cliffs are presently
being threatened by a number of alien species. In most cases, the impact of such
invasion on the indigenous and native communities result mainly from competition for
natural resources, and displacement.
The same applies to marine communities, with no less than 10 invasive species being
identified in the above table. Such invasive species include algae, molluscs, two
bryozoan species and two fish species.
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3.

MARINE AREAS ENDANGERED FROM
LAND-BASED ACTIVITIES.

3.1

Introduction

The present chapter of the NDA will identify the marine areas along the national
coastal areas which are endangered from various land-based activities as have been
discussed in the previous chapter. For this purpose, the Maltese Islands have been
divided into regions and the relevant information is then presented for each region. The
choice of such regions was not necessarily determined by any considerations of type of
coastline or administrative boundaries, but rather by the need to present each region in
a series of figures which would fit the present report. In fact, for the purpose of the
present NDA, all of the Maltese Islands have been included in a single administrative
region.
As may be expected, a significant amount of spatial information about the nature and
features of the Maltese coastline and coastal areas is locally available, especially in the
mapping unit of the Malta Environment and Planning Authority. Furthermore since the
1970s, numerous reports have been published on such coastal features including:
geomorphology, location of ecologically important sites, spatial distribution of coastal
contamination of various types, and others. It is not the intention of the present report to
compile such information in all its extent and detail, but rather to present the more
significant findings in a comprehensive manner within the constraints of the present
study. In any case, as would be expected in a small island-state, our coastal areas are
being exposed to intense land-based activities with the nature of such pressures being
ever changing in a quantitative and qualitative manner. As such, the National Action
Plan which is to follow the present NDA and which would lay down the integrated
management and policy framework for the reduction and elimination of land-based
pollution, would be making use of more detailed spatial information on our coastline,
than that presented here.

3.2

Key to Presented Information

Figure 3.1 presents a comprehensive key to all information shown on each coastal
region.
3.2.1

Sites and Areas Considered

For the purpose of the present chapter, impacts are being identified on:
Coastal waters;
Inshore marine areas;
The waterline and the coast (dry area) in immediate contact with such marine
areas;
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Figure 3.1:

Regions and symbols used for subsequent figures.
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With respect to coastal sites of ecological importance (such as special and threatened
habitats), both those located in the coastal and inshore waters (i.e. strictly marine) as
well as those on the coastal area in immediate contact with the marine environment
(e.g. coastal cliffs, sand dunes, saline marshlands) have been included.
The locations of the more significant coastal sites which may be impacted by landbased activities are indicated in the series of figures presented in the present chapter.
The geographical location as indicated for any one site is only approximate, and more
detailed spatial information will be made available for the purpose of the NAP.
The various types of information as presented in the figures for each region, will now
be reviewed. Such information may be classified in two major categories, namely:
Information on current environmental status or level of threat;
Information on main sources of impact and on the nature of land-based
activities leading to such impact;

3.2.2

Marine Pollution

For each region, the approximate geographical extent of marine areas exposed to the
following types of contamination is indicated:
Pollution by sewage;
Pollution by elevated nutrient levels and/or high suspended solids;
Pollution by other contaminants including oil and heavy metals.
Evidently, this geographical extent of marine pollution as indicated in the figures for
each region, is only indicative. More detailed information about actual levels of various
contaminants and about how such levels may fluctuate with time, have already been
presented in the previous chapter, and need not be repeated here.

3.2.3

Direct Marine Discharges

For each region, the location of the various types of land-based direct marine
discharges is indicated. This information is based on an inventory compiled by the
present author to the Environment Protection Directorate in 2003 (Axiak, 2003b). Such
discharge points are hereby classified into 9 sectors, as follows:
Fish farming:
Fresh Water Production:
Energy Production (Power Stations):
Oil and Fuel Terminals:
Shipyards:
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PS
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Other Industries:
Hotels and recreation Establishments:
Regular Outflows of Public Sewers:
Overflows from Sewer Pumping Stations:

IN
HR
SG
SGe

Furthermore, each discharge point has been assigned an identifier code number, which
is the same as that used in the inventory (Axiak, 2003b). Detailed information on each
discharge point is included in Annex 1 to this NDA report.

3.2.4

Sources of Impacts

For each region, the following sources of impacts are identified:
I.

Intense Tourist and/or Recreational Activities and/or Urban Activities.
Such sites include: popular bays and bathing areas; coastline hotels; camping
sites and leisure parks, as well as coastal areas which are exposed to dense
urban development and residential areas with high population densities.;

II.

Industrial and Related Activities.
These include: coastal factories or industrial estates, reverse osmosis plants, fuel
terminals, power stations, and coastal service stations for fish-farms (including
packing and net washing sites)

III.

Maritime Activities
Three types of areas exposed to such activities are being identified: ports and
harbour areas (including ferry terminals), marinas, and inshore areas which are
exposed to intense boating activities especially during the summer months.

IV.

Shoreline Man-Made Alterations
The two main such activities, relevant to Malta, and which have been identified,
are: mineral extractions (quarrying); and coastal engineering works/coastal
constructions.

V.

Shoreline Erosion
The approximate location of sites exposed to significant shoreline erosion
processes is indicated.

VI.

Surface Runoffs
Known shoreline localities which give rise to significant surface runoffs,
especially during the autumn and winter months, are shown.

VII.

Coastal Fish-Farms
Near-shore fish-farms including tuna penning sites are indicated. Though it may
be argued that such activities are strictly speaking not land-based (and as such,
not be included in the present NDA), their potential impact on the quality of
coastal waters has to be taken into account, since this added risk may render
land-based impacts on water quality, much more significant.
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VIII. Urban/Hazardous Solid Waste
The location of official solid waste disposal sites, as well as of any significant
illegal dumping sites is indicated.

3.2.5

Coastal and Marine Sites of Ecological Importance

Sites or localities, which are of particular ecological significance due to special or
endangered habitats and/or species, have been identified. These include only those
which are on the immediate coastline and which may be primarily exposed to marine
pollution or endangered by any of the listed land-based activities. Inland sites (such as
those located within valleys) have not been included.
At this stage it is pertinent to note that most of the local inaccessible coastline which as
yet has not been developed to any extent may be considered to have a certain
significance (depending on localities), for various reasons, including:
ecological
importance, natural features of significant scientific and geological importance, as well
as of scenic importance. As such, all such sites should receive adequate protection.
Therefore the list of ecologically important sites which has been identified for the
purpose of the present report, is to be considered as incomplete and must be properly
updated for the NAP. More comprehensive information on scheduled coastal sites
which are currently or will soon be protected by regulations, is available at MEPA.
Major references which have been consulted for the identified of such sites, include:
Schembri, et al., (1987); and the SoER 1998, 2002.
The National Report on the SAP For the Conservation of Maltese Coastal and Marine
Biodiversity (Mifsud, C.R., et al., 2002), gives a full account of such coastal sites of
ecological importance as well as of ‘biodiversity hotspots’ which are presented
threatened by various land-based activities.
In the remaining section of this chapter, information on each region will be presented
separately:

3.3

Gozo And Comino (Figure 3.2)

Several coastal and marine sites of significant ecological and scientific importance may
be identified in along the coastlines of Gozo and Comino. The following is a list of the
most significant ones, as identified in Figure 3.2.
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Figure 3.2 Marine and coastal areas endangered from land-based activities in Gozo and Comino
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Table 3.1

Marine and coastal sites of ecological importance in Gozo and Comino

1 San Dimitri Point
2
3
4
5
6
7
8
9

Coastal site with threatened species; of geological interest
Coastal: Sand Dunes (still relatively complete). Marine: Rich
Ramla
biota
Rdum il-Kbir-Dahlet Qorrot- Coastal site with threatened species; of geological interest.
San Blas
Marine: Rich Biota
Mgarr ix-Xini
Marine: Soft sediment biota; caves
Ta Cenc
Coastal site with threatened species; of geological interest
Dwejra/Hagret il-General
Coastal site with threatened species; of geological interest.
and Qawra inland sea
Marine: rich biota; caves
Santa Marija Bay (Il-Qala
Sand Dunes (only remnants)
ta' Santa Marija)
Ghemieri
Coastal site with important species
Coastal site with important species (including birds). Marine:
Kemmunett
Posidonia meadows.

Other sites not shown in the figure include: Xlendi Bay, with heterogeneous
assemblages of benthic communities; mouth of Wied Ghasri, which is located near to
the sewage outfall SG5; Reqqa Point on the northern coastline of Gozo, with rich
benthic biota and marine caves and Xwejni, shich supports rich biota including fish.
Sewage pollution is generally associated with sewage overflows from coastal
pumping stations, especially in Marsalform and Xlendi, as well as with the one major
sewage oufall at Ras il-Hobz and the two other minor outfalls at Wied Mielah and San
Blas.
Contamination by elevated nutrients and/or suspended solids is very much restricted
in this region (as already discussed in Chapter 2), though inshore areas exposed to
sewage pollution or to intense bathing and/or boating activities, may be occasional
exposed to such risks.
Pollution by oil and heavy metals is possibly only restricted to Mgarr Harbour.
A number of direct marine discharge points have been identified in this region. One of
the most relevant ones (apart from sewage outfalls) is that located on the southeastern point of Comino, which originate from a pig-farm and which is known to
release significant amounts of nutrients and organic matter.
Most of the urban development in Gozo is inland and the main coastal sites exposed
to intense anthropogenic pressures are those located in popular touristic areas, as
shown in Figure 3.2. The four coastal sites which are presently exposed to the most
significant risk of this category are: Marsalforn and Qbajjar; Dwejra area; Xlendi and
Ramla. Comino is also a highly popular site especially during the summer months.
The main maritime activities are also associated with these main tourism sites as well
as Mgarr Harbour.
Quarrying is the main cause for shoreline alteration, especially on the eastern
coastline extending from Ghar id-Dar to Qala Point. Such activities often lead to
substantial deposition of suspended solids into the marine environment, besides direct
habitat loss on land. This quarry complex includes a batching plant whose emissions
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may be considered to pose significant risks of contamination to the area. Other
significant quarrying activities are located in the Kercem to Qawra area.
Very little is known about risks of shoreline erosion, though all the omprtant sandy
beaches (e.g. Xlendi, Marsalforn, Ramla) may be considered to be at risk.
The main coastal area exposed to urban and solid waste is that at Qortin ta’ Ghajn
Damma, which overlooks Ramla Bay. This is essentially an official rubbih dump and
may be considered as a potential source of a range of atmospheric and liquid
contaminants.
Tuna penning activities are along the southern coastline of Comino.

3.4

Malta North (Figure 3.3)

Several coastal and marine sites of significant ecological and scientific importance
may be identified in along the northern coastline of mainland Malta. The following is
a list of the most significant ones, as identified in Figure 3.3.
Table 3.2

Marine and coastal sites of ecological importance along the northern coastline of Malta.

10 Ramla tat-Torri
Rdum tal-Madonna
11
12 Mellieha Bay
13 (Ghadira)
14 Mgiebah
St. Paul's Islands
15
16 Mistra Bay
17 Simar
18 Salina Bay
19 Ghallis Rocks
20 Ghadira is-Safra
21 Qalet Marku

Table 3.2

42
43
44
45

Sand Dunes (highly degraded)
Cliff habitat supporting important species. Marine: Dense
Posidonia meadows
Posidonia 'barrier reefs'
Sand Dunes (destroyed)/Saline marshland
Coastal site with threatened species
Coastal site with threatened species. Marine: Posidonia meadows;
Caves.
Coastal site with threatened species. Marine: Posidonia meadows
Saline marshland (threatened)
Saline marshland/Posidonia barrier reef
Coastal site with threatened species
Transitional coastal wetland (highly threatened)

Marine and coastal sites of ecological importance along the northwestern coastline of Malta.

Ras ir-Raheb
Fomm ir-Rih
Gnejna
Ghajn Tuffieha

Golden Bay
46
47 Rdum Qammieh

Coastal site with important species and communities. Marine:
various
Coastal site with important species and communities. Marine:
various
Coastal site with important species and communities. Marine:
various
Coastal site with important species and communities. Marine:
various
Coastal site with important species and communities. Marine:
various
Marine: Rich benthic communities. Fish.
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Figure 3.3. Marine and coastal areas endangered from land-based activities along the
northern coastline of mainland Malta.

Marine sites of ecological importance not shown in the figure include: Ras ilQammieh, Cirkewwa (including marine caves); Sikka l-Bajda (Posidonia meadows
and other features) and Qawra Point.
Furthermore off the northeastern coastline at depths ranging from 40 to 80 m,
extensive maerl communities may be found at the transition between the lower
infralittoral and the upper circalittoral zones. While these grounds are not exploited
directly, they are at risk mostly from maritime activities and fishing, rather than from
land-based activities.
Sewage pollution is generally associated with sewage overflows from coastal
pumping stations, especially in St. Paul’s Bay. Along the north-western coastline, two
small sewage outfalls are located at Cumnija (SG2) and Anchor Bay (SG3).
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Contamination by elevated nutrients and/or suspended solids is limited generally
limited to inlets and creeks within St. Paul’s Bat and Salina, and in the vicinity of
sewage outfalls at Cumnija and Anchor Bay.
Apart for the sewage outfalls, a limited number of direct marine discharge points have
been identified in this region. These include two discharges from coastal fish farming
servicing plants (at Marfa and in Mistra), and a number of discharges from coastline
hotels. The latter discharges are not likely to contain any significant marine
contaminants.
Most of the urban development in this area is along the Mellieha Bay coastline and
then that extending from St. Paul’s Bay to Salina and Qawra. Such coastline is
exposed to intense anthropogenic pressures arising from urbanisation and
developments related to tourism. The region also contains a number of highly popular
bathing areas, mostly located in small sandy beaches.
The main camping and caravanning sites (including beachrooms – whether legal or
illegal) are located at Bahar ic -Caghaq, Mellieha, Marfa and Armier, although a
number of these sites have been constructed illegally. In 2001, the Planning
Authority approved a development application for the establishment of a
professionally run camping site at Dahlet ix-Xmajjar, (limits of Mellieha). Another
permit was granted to the Scouts Association for the development of another camping
site at the former Military camp at Golden Bay.
One of Malta’s major leisure parks is located at Anchor Bay (Popeye Village and
Film Set).
The main maritime activities are also associated with these main tourism sites as well
as in St. Paul’s Bay.
The main cause for shoreline alteration is coastal engineering and coastal
development, especially at Cirkewwa.
Malta’s main solid waste disposal site is located at Maghtab, and the shoreline and
inshore waters in its immediate vicinity may be exposed to a range of contaminants
arising from this land-based source. Illegal dumping sites are located at Cumnija and
Anchor Bay.
Very little is known about risks of shoreline erosion, though it is quite likely that most
of the important sandy beaches may be considered to be at risk. Over a five-year
period between 1991 – 1996, 11 of 15 local beaches examined indicated a resultant
sub-aerial beach sediment loss. In this region, only Ghajn Tuffieha exhibited beach
accretion or no sediment loss (SoER, 2002).
Currently, the biggest tuna penning farm is located off Qawra Point. Other inshore
fishfarms are found in Mellieha Bay and near Mistra and St. Paul’s Islets.
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3.5

Bahar ic-Caghaq to Tigne Point (Figure 3.4)

Due to intense urbanisation development along most of this coastline, there are
relatively few coastal and/or marine sites of ecological significance which are left and
these are listed hereunder.
Table 3.3

Marine and coastal sites of ecological importance along the Bahar ic-Caghaq to Tigne Point
coastline.

22 Bahar ic-Caghaq
23 St George' Bay

Coastal site and rocky shore with a range of species
Sandy communities
Coastal: saline marshland (threatened) / Marine: Merkanti reef
24 Il-Qaliet (Dragunara)
with moderately rich biota.
25 St Julian's Bay
Marine: off St. Julian's Point: patches of Posidonia
Coastal site with a range of species, soon to be obliterated due to
26 Tigne Point
planned development.

Sewage pollution is generally associated with sewage overflows from coastal
pumping stations, especially located in Balluta and Spinola bays, as well as il-Qaliet.
Likewise, contamination by elevated nutrients and/or suspended solids is limited to
such inlets and creeks.
Apart for the reverse osmosis discharge of brine waters at Pembroke, the main
discharges are those associated with coastline hotels and touristic establishments. The
latter discharges are not likely to contain any significant marine contaminants.
The coastal stretch from Pembroke to Tigne is one of the most urbanised areas in
Malta. Furthermore, popular bathing areas are located in St. George’s Bay, along
Spinola and Sliema seafront.
The main maritime activities are associated with the main tourism sites, especially at
the newly developed Portomaso marina in Spinola.
A recent main cause for shoreline alteration was the major coastal engineering works
and coastal development associated with Portomaso marina development.
Again very little is known about risks of shoreline erosion in this region, though it is
quite likely that erosion at the sandy beach in St. George’s Bay is quite significant. In
fact, this site has been earmarked for a major sandy beach reclamation project.
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Figure 3.4. Marine and coastal areas endangered from land-based activities along the Bahar ic-Caghaq to Tigne Point.
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3.6

Marsamxett and Grand Harbour up to Xghajra (Figure 3.5)

This region has the highest population density in Malta, and is the most urbanised. It
includes Valletta and numerous other towns, in addition to the island’s two major
harbours: Marsamxett and Grand Harbour. These intense anthropogenic pressures
have led to an obliteration of any sites of significant ecological importance.
Nonetheless, both harbours have relatively rich pelagic populations including fish
species which are commonly found in inshore waters and often associated with
regions exposed to occasional salinity fluctuations. Some of these species are known
to tolerate moderately polluted waters.
The benthic communities within parts of Marsamxett and Grand Harbour (i.e. those
exposed to moderate water flushing and thus to reduced pollution) may be quite rich
in species diversity (e.g. bryozoans, hydroids, ascidians and decapods). Such
communities are usually dominated by ‘opportunistic’ and ‘fouling’ assemblages.
A variety of shrimp species as well as occasional bivalves (Venus verrucosa) and
Date Mussels (Litophaga litophaga) have also been recorded in various areas, though
their abundance within various creeks, has been greatly reduced.
As may be expected there are no officially designated bathing areas within
Marsamxett or the Grand Harbour and the microbiological quality of most of their
creeks is generally moderate to very poor. As already discussed in the previous
chapter, sewage overflows from the numerous pumping stations in the area, are
known to occur. For Marsamxett, there is evidence to suggest that incidents of
sewage pollution at certain localities have been reduced over the past 8 years. This is
most likely to be related to improvements in the sewerage system of the locality. The
same does not apply to Grand Harbour (e.g. Figure 2.1.1.7, Chapter 2) were elevated
levels of faecal coliforms are often found in most of its creeks and inlets.
The coastline extending from the mouth of Grand Harbour down to Zonqor Point is
exposed to pollution by sewage from the release of untreated sewage from Malta’s
major outfall at Wied Ghammieq. The extent of this coastal contamination has already
been reviewed in detail in the previous chapter and will not be repeated here.
As regards pollution by elevated nutrients, the available data indicate that the nutrient
levels, water transparency and chlorophyll a levels within several creeks in
Marsamxett are such so as to lead to risks of moderate eutrophic conditions during
certain parts of the year. The same applies even to a greater extent for Grand Harbour
(see Figure 2.1.7.4, Chapter 2). Chapter 2 has reviewed an ongoing monitoring
programme and it was noted that to date, the Grand Harbour was scored as the locality
with the highest load of chlorophyll, turbidity and nutrient levels for 7 out of 11
surveys. The thermal effluents discharged by the Marsa Power Station are aggravating
this level of eutrophic conditions, with at least half of the harbour being under the
influence of such discharges.
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Figure 3.5 Marine and coastal areas endangered from land-based activities in M”Xett and Grand Harbour up to Xghajra
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Within Marsamxett, the stations with the poorest water quality were those associated
with marinas, especially during the winter months. During October/November 2000,
this harbour area was scored as the locality with the highest pollution load. This was
mostly related to its marinas.
Furthermore, toxic and harmful phytoplankton species have been identified at various
monitoring sites within Marsamxett and Grand Harbour, and the available preliminary
data suggest that algal blooms may occur in these waters.
As regards other forms of marine contamination, sites within Marsamxett and Grand
Harbour have been repeated identified as carrying the highest sediment loads of heavy
metals and petroleum hydrocarbons (as well as tributyltin) for the whole of Malta.
This generally poor water quality within this region is mostly due to the intense
maritime activities, coupled with numerous direct and indirect land-based discharges
as may be identified in Figure 3.5. Such point discharges include those arising from
numerous industrial installations, ship-repairing, fuel and oil terminals, and the Marsa
Power Station. In addition, these harbour areas are surrounded by important
catchment areas which lead to the release into the marine environment of significantly
high volumes of surface ruff with high loads of nitrogen and phosphorus as well as
suspended solids.

3.6

Marsascala to Delimara Point (Figure 3.6)

The major sites of ecological importance in this region are listed in Table 3.4

Table 3.4

Marine and coastal sites of ecological importance along the coastline
from Marsascala to Delimara.

27 Il-Maghluq
Saline marshland
28 St Thomas Bay Coastal site with important communities
Marine: rich benthic communities. Shoal particularly rich in rock29 Munxar Point
associated fauna.
Marine: heterogeneous benthic communities. Dense Posidonia
30 Delimara
meadows in some places.

Another important marine site of ecological importance is located off Zonqor Point.
This includes a shoal which has not as yet fully investigated but which may contain
significantly rich benthic communities.
Apart from Marsascala, this coastline is much less urbanised than that of the previous
region considered. Marsascala has recently experienced significant urban sprawling
and furthermore, even St. Thomas Bay, which has been until recently quite free from
anthropogenic pressures, has now become a main camping site which includes a
number of permanent ‘beach houses” .
Most of the coastline of this region may be considered to be under the direct influence
of the main sewage outfall at Wied Ghammieq (as already discussed in Chapter 2).
Furthermore, cases of localized incidents of sewage pollution from overflows from
coastal sewerage pumping stations have been known to occur in Marsascala.
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Figure 3.6 Marine and coastal areas endangered from land-based activities
along Marsascala to Delimara coastline.
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Occasional high levels of faecal coliforms have also been recorded within St. Thomas
Bay, which is soon becoming a site of prime importance for tourism-related
development.
The area is relatively free from pollution by oil or heavy metals, in spite of the
presence of a major off-shore bunkering site off Delimara.
Most of the maritime traffic (in the form of local boating activities) is localized within
Marsascala, and to a lesser extent in St. Thomas Bay. However, during the summer
months, significant boating activities may be present along the whole coastline and
within the various inlets including il-Hofriet.
Il-Hofriet (Hofra iz-Zghira) is also under the direct influence of the discharge of
cooling waters from the Delimara Power Station (PS2, Figure 3.6). This discharge has
already negatively affected the benthic communities of this inlet.

3.7

Marsaxlokk (Figure 3.7)

This is a heavily industrialized port area and the only significant site of ecological
importance is the marshland located at il-Ballut within Marsaxlokk (Figure 3.7: Site
No. 31). Unfortunately, this site has been damaged by roadworks in the vicinity.
Much of this coastline is heavily urbanised, especially along Marsaxlokk Village and
the town of Birzebbugia. Furthermore, any coastline which is not urbanised to any
extent, has been developed for port or maritime related activities. Malta’s second
power station is also located on Delimara peninsula. The majority of direct marine
discharges arising from fuel and oil terminals are located within this region, which is
probably the most important locality for fuel storage and handling.
Incidents of pollution by sewage has been often reported within the inner inlet of
Marsaxlokk village, as well as in St. George’s Bay and Pretty Bay at Birzebbugia.
Several inlets and sites within this bay are also known to be periodically exposed to
moderate eutrophic conditions, with elevated nutrient levels especially during the
summer months.
Occasionally elevated levels of oil pollution in marine sediments have been reported
in sites exposed to discharges from fuel and oil terminals within this locality.
Likewise, somewhat elevated levels of some heavy metals have also been reported
within this port area (See Table 2.1.4.3, Chapter 2).
Significant surface runoffs carrying elevated nutrient loads are known to be
discharged at three particular sites, namely: Marsaxlokk Village, St. George’s Bay
and Pretty Bay (all indicated in Figure 3.7).
The development of the Malta Freeport and the associated dredging has degraded the
former benthic communities within the central part of the bay. Significant coastline
alterations have led to modifications in the current regimes and sedimentation
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Figure 3.7 Marine and coastal areas endangered from land-based activities in Marsaxlokk Bay.
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dynamics, especially along Pretty Bay and the western half of the area. This resulted
in severe regressions of the former meadows of Posidonia. Furthermore dredging
works associated with the development of the Delimara Power Station have led to a
severe decline of important Halophila meadows in this locality.

3.8

Ghar Hasan to Wied iz-Zurrieq (Figure 3.8)

This coastline is mostly dominated by medium to low cliffs, while the sea bottom in
the immediate vicinity of the coastline is often quite deep. While the whole stretch of
the coastline may be considered as of ecological importance, often supporting
rupestral vegetation and important associated fauna, the following sites of ecological
importance may be singled out:
Table 3.5

Marine and coastal sites of ecological importance along the coastline
from Ghar Hasan to Wied iz-Zurrieq.

32 Ghar Hasan
33 Blue Grotto

Coastal: cliff communities. Important rupestral plants
Marine Caves
Coastal: important flora and fauna. Marine: Dense Posidonia meadows.
34 Wied iz-Zurrieq
Important benthic communitites.
Marine: Extensive Posidonia meadows. Rich benthic communitites.
35 Hamrija Bank
Caves

Another marine site of ecological importance located in this region is Ras il-Wahx,
which is well known for its rich fish fauna, particularly for Epinephelus spp.
While the main urban development (mostly related to the touristic sector) is centred at
Wied iz-Zurrieq, coastal alteration due to quarrying, may be considered to be the
major land-based activity which endangers this coastal area. Batching plants are often
found located within or in the immediate vicinity of such quarries.
Furthermore, industrial and sewage waste waters originating from Hal Far Industrial
Estate and are presently being discharged indirectly into the sea (through Wied
Znuber, IN1, Figure 3.8). This industrial estate is one of the largest in Malta and by
2000 had 59 industrial units. This amount will shortly increase. Little or no data is
available on the chemical profile of the wastewaters generated from this area.
However it may be assumed that this water will contain the same List I substances as
would be expected in untreated sewage and industrial wastewaters currently being
discharged from the official public sewer outfalls.
Ing Stefan Cachia from the Ministry for Resources and Infrastructure, has confirmed
(personal communication, 21 January 2003) that during 2002, the Sewerage Master
Plan Implementation Unit finalized the designs and issued two tenders for the
construction of a new sewage pumping station and corresponding transmission main.
The tenders cover the infrastructure required to eliminate the existing Hal Far
Industrial Estate sewage discharges into Wied Znuber. On request, the Drainage
Department failed to confirm or otherwise, whether such work has been completed by
the time of writing of this report.
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Figure 3.8:

Marine and coastal areas endangered from land-based activities along the Ghar Hasan to Wied iz-Zurrieq coastline.
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In general, the area may be considered to be related free of any significant marine pollution except possibly within
the narrow and inner inlet of Wied iz-Zurrieq which is exposed to heavy boating activities (related
to fishing and tourism) and in the vicinity of Wied Znuber (due to the discharge of industrial
wastewaters, reveiwed above).

A number of underwater caves located along this stretch of coastline are exposed to
anthropogenic pressures mostly resulting from tourism and diving activities.

3.9

Wied iz-Zurrieq to Rdum tas-Sarg Coastline (Figure 3.9)

Again, this coastline is mostly dominated by cliffs, while the sea bottom in the
immediate vicinity of the coastline is often quite deep. While the whole stretch of the
coastline may be considered as of ecological importance, often supporting rupestral
vegetation and important associated fauna, the following sites of ecological importance
may be identified:
Table 3.6
Marine and coastal sites of ecological importance along the coastline from
Ghar Hasan to Wied iz-Zurrieq.
36

Ghar Lapsi

Marine: mediolittoral algal bioconstructions. Other biota similar to
Wied iz-Zurrieq

37

Fifla

Coastal: important bird and oher communities. Marine: rich benthic
communities (some rare and endangered) Important fish
populations

38

Ras id-Dawwara

Coastal: important and some endangered fauna and flora

39

Rdum Dikkiena

Coastal: important and some endangered fauna and flora

40

Rdum Dun Nazju

Coastal: important and some endangered fauna and flora

41

Wied Migra l-Ferha

Coastal: important and some endangered fauna and flora. Marine:
rich benthic communities (some species not found elsewhere)

42

Rdum tas-Sarg

Coastal site with important species and communities. Marine:
various

The islet of Filfla is being included in this list due to its unique ecological importance.
It is however mostly exposed to sea-based risks related to illegal fishing, diving and
boating.
A number of underwater caves located along this stretch of coastline are exposed to
anthropogenic pressures mostly resulting from tourism and diving activities.
The main industrial activities which may endanger this stretch of coastline are
associated with quarrying which often includes batching plants, limekilns and other
construction-related installations.
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Figure 3.9: Marine and coastal areas endangered from land-based activities along the
Ghar Lapsi to Rdum tas-Sarg coastline.
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4.
4.1

ENVIRONMENTAL PRIORITY ISSUES.
Introduction

The aim of the chapter is to propose a preliminary ranking of the various environmental
issues identified in the present NDA study, taking into account the relative importance
of each of such issues on four target levels as follows:
Public health (including food safety);
Coastal and marine resources;
The health of ecosystems;
Socio-economic impacts.
For the purpose of the present report, public health will include food safety and any
other factor which may directly effect human health.
Coastal and marine resources include living and non-living components which may be
directly utilized by humans for their direct benefit. Though such resources often
include natural habitats and communities of great ecological significance, impact on
such resources should be distinguishable from that on the health of ecosystems which
themselves need not inherently be of direct economic benefit to humans. Furthermore
the health of ecosystems is not clearly defined and may still be considered as subjective
(i.e. anthropogenic oriented) to a certain extent. However in general, the state of health
of an ecosystem may be considered to be at risk when any life-supporting processes
(such as trophic interactions, energy availability, nutrient recycling, etc.) are
significantly altered to render the structure of the ecosystem unstable, that is, unable to
survive unchanged when exposed to external pressures.
Socio-economic impacts include a wide range of pressures, including: direct economic
loss, or degradation in the quality of life, alteration which may lead to reduced market
value of the place or the living or non-living resource, or to a reduction in the
attractiveness of the area to residents or tourists.
Any strategy for environmental management must necessarily include a ranking of
priorities; aims to be achieved; and targets to be adequately protected in a sustainable
manner. As such, the prioritisation of the environmental issues identified in the present
NDA is of paramount importance. Nonetheless, the present author wishes to emphasis
the following points:
a)

b)

The prioritisation and ranking shown in the following chapter has been
carried out solely by himself as based on the available data, and as
assessed through experience. As such prioritisation is incomplete and to
a certain extent subjective. It does in no way represent the official
policies or views of the Environment Protection Directorate, to whom
this NDA is being submitted.
As such, such prioritisation is to be considered as preliminary and
submitted for further discussion.
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c)

Furthermore, as required by the Strategic Action Plan, the next phase of
the National Action Plan to control land-based sources which follows
the finalization of the NDA and the baseline budget, will entail the
performing of a national matrix of issues and impacts. The overall
purpose of such matrix is to prioritise the various issues on the basis of
which a NAP may be developed. This matrix of issues and impacts is to
be compiled and discussed by a management team of administrators,
scientists, and representatives of various community sectors. The
present chapter should only serve as a basis for such a phase 2 matrix of
impacts.

The parameters and framework within which this prioritisation is environmental issues
is being propose, will now be reviewed.
4.2

Framework for Prioritisation

The relative significance of the various environmental issues (as identified by the MAP
unit) is being assessed for each region as identified in Chapter 3. Again it must be
pointed out that the choice of such regions was not necessarily determined by any
considerations of type of coastline, administrative boundaries, or population density but
rather by the need to present each region in a series of figures which would fit the
present report. This fact will need to be taken into account when compiling and
computing total impact scores for the whole of Malta and Gozo, from the individual
regional impact scores. Ideally, such scores will be quantitatively comparable (i.e. on
he same linear scale), but this is not always possible. For example, a high score of
impact on human health in a densely populated area, will not be equivalent to a similar
high score of impact in a poorly inhabited region. However, when considering that the
purpose of the present prioritisation effort, is to indicate the relative importance of the
various environmental issues, than less importance should be given to any absolute
ranking indices as computed here.
For each region, an impact matrix has been compiled, which includes the 14
environmental issues (including erosion) discussed in the present NDA.
For each environmental issue, the geographical extent (Score A) of the impacted
areas within a specified region is indicated on a scale of 1 to 5, as follows:
Score 0:
Score 1:

No parts within the region are impacted.

Only one site (or a diffuse/undefined area) within the region is impacted.

Score 2:
Score 3:
Score 4:

Two sites , or a number of isolated and relatively small sites
within the region are impacted;
More than 2 sites which are significantly large are impacted;
The impact or pressure is felt throughout the region (i.e.
coastline)

Subsequently, the significance of the impact or pressure (Score B) is assessed and
scored on a scale from 0 to 4, as follows:
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Score 0:
Score 1:
Score 2:
Score 3:
Score 4:

No known impact.
Low levels of occurrence of pollution or pressure, and low level
of significance of impact.
Low levels of occurrence of pollution or pressure, and moderate
to high level of significance of impact
Moderate levels of occurrence of pollution or pressure, and
moderate to high level of significance of impact;
High levels of occurrence of pollution or pressure, and severe
level of impact;

Therefore this impact score takes into account (and therefore distinguishes between)
both the relative loads of pollution or degree of pressure as well as the level of severity
of consequence of such impact. For example the level of a carcinogen may be very low
and below background levels, but carcinogenicity must be considered as highly
damaging to human health. Alternatively, a particular pollutant may be present in
exceedingly high levels but its biological impact (or consequence), even at such high
levels may be low.
The scale of impact for each environmental issue per target level. is computed by
multiplying Score A by Score B In this manner, the degree and prioritisation of each
environmental issue is being graded in terms of environmental risks (risk index). One
definition of such an environmental risk (as adopted in the present report) is the
probability multiplied by the consequence of an adverse or hazardous event happening.
Finally the total risk index for all the four target levels is computed per issue by adding
all the four individual scales of impact per target level.
The highest possible total risk index that may be obtained for any one particular
environmental issue is therefore 64 ( 4 X 4 X 4).

4.3

Computation of Risk Indices for each Region

Table 4.1 presents the computed risk indices per environmental issue per region.
Figure 4.1 represents the total computed risk indices per environmental issu per region,
ranked in order of priority.
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Table 4.1 Computed Risk indices for each environmental issue per target level
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2
2
1
1
1
0
2
1
1
2
3
2
2
2

3
1
1
1
0
0
0
1
0
0
1
0
0
0

2
0
0
0
0
0
2
1
1
2
2
3
1
2

4
0
0
0
0
0
4
1
1
4
6
6
2
4

2
1
0
0
0
0
1
1
1
2
2
2
2
2

4
2
0
0
0
0
2
1
1
4
6
4
4
4

3
1
0
1
0
0
2
2
1
2
2
2
2
2

risk index

impact/pressure

risk index

risk index

risk index
6
2
1
1
0
0
0
1
0
0
3
0
0
0

impact/pressure

Gozo and
Comino

Sewage (including BOD from industrial discharges)
Urban Solid Waste
POPs
Heavy Metals and Organometallic compounds
Organolhalogens
Radioactive Substances
Nutrients and Suspended Solids
Hazardous wastes
Shoreline construction (coastal works)
Erosion
Mineral extraction (quarries/sand)
Saltmarsh/sand dunes/wetland alteration
Marine waters and coastal watershed alteration
Biological alteration

impact/pressure

Environmental Issue

impact/pressure

Region

Geogr. Extent

Human
Health Coastal and Ecosystem
Socio(including
marine
health and economic
food
resources
stability
impact
safety)

6
2
0
1
0
0
4
2
1
4
6
4
4
4

TOTAL
RISK
INDEX
20
6
1
2
0
0
10
5
3
12
21
14
10
12
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Table 4.1 Computed Risk indices for each environmental issue per target level (continued)
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2
3
2
1
1
1
2
2
2
2
1
4
2
2

3
3
3
1
1
1
1
2
0
0
1
0
0
0

2
2
2
1
1
1
2
2
2
2
2
2
2
2

4
6
4
1
1
1
4
4
4
4
2
8
4
4

2
1
1
1
1
1
2
2
2
2
1
2
2
2

4
3
2
1
1
1
4
4
4
4
1
8
4
4

3
4
2
1
1
0
2
2
2
2
2
2
2
2

risk index

impact/pressure

risk index

risk index

risk index
6
9
6
1
1
1
2
4
0
0
1
0
0
0

impact/pressure

North Malta

Sewage (including BOD from industrial discharges)
Urban Solid Waste
POPs
Heavy Metals and Organometallic compounds
Organolhalogens
Radioactive Substances
Nutrients and Suspended Solids
Hazardous wastes
Shoreline construction (coastal works)
Erosion
Mineral extraction (quarries/sand)
Saltmarsh/sand dunes/wetland alteration
Marine waters and coastal watershed alteration
Biological alteration

impact/pressure

Environmental Issue

impact/pressure

Region

Geogr. Extent

Human
Health coastal and Ecosystem
Socio(including
marine
health and economic
food
resources
stability
impact
safety)

TOTAL
RISK
INDEX
6
20
12
30
4
16
1
4
1
4
0
3
4
14
4
16
4
12
4
12
2
6
8
24
4
12
4
12
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Table 4.1 Computed Risk indices for each environmental issue per target level (continued)
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2
2
1
2
1
0
2
1
2
2
0
1
2
2

3
2
1
1
1
0
0
1
0
0
0
0
0
0

2
0
1
1
1
0
2
1
2
1
0
1
2
1

4
0
1
2
1
0
4
1
4
2
0
1
4
2

2
1
0
1
0
0
2
1
2
1
1
1
1
2

4
2
0
2
0
0
4
1
4
2
0
1
2
4

2
1
2
1
1
0
2
2
2
2
0
1
1
1

risk index

impact/pressure

risk index

risk index

risk index
6
4
1
2
1
0
0
1
0
0
0
0
0
0

impact/pressure

Bahar icCaghaq to
Tigne

Sewage (including BOD from industrial discharges)
Urban Solid Waste
POPs
Heavy Metals and Organometallic compounds
Organolhalogens
Radioactive Substances
Nutrients and Suspended Solids
Hazardous wastes
Shoreline construction (coastal works)
Erosion
Mineral extraction (quarries/sand)
Saltmarsh/sand dunes/wetland alteration
Marine waters and coastal watershed alteration
Biological alteration

impact/pressure

Environmental Issue

impact/pressure

Region

Geogr. Extent

Human
Health Coastal and Ecosystem
Socio(including
marine
health and economic
food
resources
stability
impact
safety)

4
2
2
2
1
0
4
2
4
4
0
1
2
2

TOTAL
RISK
INDEX
18
8
4
8
3
0
12
5
12
8
0
3
8
8
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Table 4.1 Computed Risk indices for each environmental issue per target level (continued)
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4
2
1
3
1
1
4
2
2
0
0
0
2
1

3
1
2
2
1
0
2
2
0
0
0
0
0
0

12
2
2
6
1
0
8
4
0
0
0
0
0
0

2
1
3
3
2
0
4
2
2
0
0
0
2
1

8
2
3
9
2
0
16
4
4
0
0
0
4
1

3
0
2
3
1
1
4
1
2
0
0
0
2
1

12
0
2
9
1
1
16
2
4
0
0
0
4
1

1
1
2
2
1
0
1
3
2
0
0
0
2
1

risk index

impact/pressure

risk index

impact/pressure

risk index

risk index

impact/pressure

Environmental Issue

Sewage (including BOD from industrial discharges)
Urban Solid Waste
POPs
Heavy Metals and Organometallic compounds
Organolhalogens
Radioactive Substances
MXett and G Nutrients and Suspended Solids
Harbour
Hazardous wastes
Shoreline construction (coastal works)
Erosion
Mineral extraction (quarries/sand)
Saltmarsh/sand dunes/wetland alteration
Marine waters and coastal watershed alteration
Biological alteration

impact/pressure

Region

Geogr. Extent

Human
Health coastal and Ecosystem
Socio(including
marine
health and economic
food
resources
stability
impact
safety)

4
2
2
6
1
0
4
6
4
0
0
0
4
1

TOTAL
RISK
INDEX
36
6
9
30
5
1
44
16
12
0
0
0
12
3
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Table 4.1 Computed Risk indices for each environmental issue per target level (continued)

M'Scala to
Delimara

National Diagnostic Analysis for Malta (Version 22 Jan 04)

4
1
1
2
1
0
2
1
1
1
0
1
2
2

2
1
1
1
0
0
1
1
0
0
0
0
0
0

8
1
1
2
0
0
2
1
0
0
0
0
0
0

2
0
1
1
1
0
2
1
1
1
0
1
2
1

8
0
1
2
1
0
4
1
1
1
0
1
4
2

3
0
0
1
0
0
2
1
1
1
0
1
2
2

12
0
0
2
0
0
4
1
1
1
0
1
4
4

2
1
1
1
1
0
2
1
1
2
0
1
2
1

risk index

impact/pressure

risk index

impact/pressure

risk index

risk index

impact/pressure

Environmental Issue
Sewage (including BOD from industrial discharges)
Urban Solid Waste
POPs
Heavy Metals and Organometallic compounds
Organolhalogens
Radioactive Substances
Nutrients and Suspended Solids
Hazardous wastes
Shoreline construction (coastal works)
Erosion
Mineral extraction (quarries/sand)
Saltmarsh/sand dunes/wetland alteration
Marine waters and coastal watershed alteration
Biological alteration

impact/pressure

Region

Geogr. Extent

Human
Health coastal and Ecosystem
Socio(including
marine
health and economic
food
resources
stability
impact
safety)

8
1
1
2
1
0
4
1
1
2
0
1
4
2

TOTAL
RISK
INDEX
36
2
3
8
2
0
14
4
3
4
0
3
12
8
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Table 4.1 Computed Risk indices for each environmental issue per target level (continued)
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2
1
2
1
1
1
1
2
0
0
1
0
0
0

3
1
2
2
1
1
3
2
2
1
1
1
2
1

9
1
4
4
1
1
9
4
4
2
1
1
4
1

2
0
2
2
1
1
3
1
2
1
1
1
2
2

6
0
4
4
1
1
9
2
4
2
1
1
4
2

2
1
2
2
1
1
2
2
2
2
1
1
2
2

risk index

impact/pressure

risk index

risk index

risk index
6
1
4
2
1
1
3
4
0
0
1
0
0
0

impact/pressure

Marsaxlokk

3
1
2
2
1
1
3
2
2
2
1
1
2
1

impact/pressure

Environmental Issue
Sewage (including BOD from industrial discharges)
Urban Solid Waste
POPs
Heavy Metals and Organometallic compounds
Organolhalogens
Radioactive Substances
Nutrients and Suspended Solids
Hazardous wastes
Shoreline construction (coastal works)
Erosion
Mineral extraction (quarries/sand)
Saltmarsh/sand dunes/wetland alteration
Marine waters and coastal watershed alteration
Biological alteration

impact/pressure

Region

Geogr. Extent

Human
Health coastal and Ecosystem
Socio(including
marine
health and economic
food
resources
stability
impact
safety)

6
1
4
4
1
1
6
4
4
4
1
1
4
2

TOTAL
RISK
INDEX
27
3
16
14
4
4
27
14
12
8
4
3
12
5
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Table 4.1 Computed Risk indices for each environmental issue per target level (continued)
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1
1
0
0
0
0
1
0
0
0
2
0
1
2

0
0
0
0
0
0
0
0
0
0
2
0
0
0

0
0
0
0
0
0
0
0
0
0
4
0
0
0

1
0
0
0
0
0
0
0
0
0
2
0
0
2

1
0
0
0
0
0
0
0
0
0
4
0
0
4

0
0
0
0
0
0
0
0
0
0
2
0
0
2

0
0
0
0
0
0
0
0
0
0
4
0
0
4

1
0
0
0
0
0
0
0
0
0
2
0
0
2

risk index

impact/pressure

risk index

impact/pressure

risk index

risk index

impact/pressure

Environmental Issue

Sewage (including BOD from industrial discharges)
Urban Solid Waste
POPs
Heavy Metals and Organometallic compounds
Organolhalogens
Radioactive Substances
Ghar-Hasan to Nutrients and Suspended Solids
Wied iz-Zurrieq Hazardous wastes
Shoreline construction (coastal works)
Erosion
Mineral extraction (quarries/sand)
Saltmarsh/sand dunes/wetland alteration
Marine waters and coastal watershed alteration
Biological alteration

impact/pressure

Region

Geogr. Extent

Human
Health Coastal and Ecosystem
Socio(including
marine
health and economic
food
resources
stability
impact
safety)

1
0
0
0
0
0
0
0
0
0
4
0
0
4

TOTAL
RISK
INDEX
2
0
0
0
0
0
0
0
0
0
16
0
0
12
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Table 4.1 Computed Risk indices for each environmental issue per target level (continued)
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0
1
0
0
0
0
0
0
0
0
3
0
1
2

0
0
0
0
0
0
0
0
0
0
2
0
0
0

0
0
0
0
0
0
0
0
0
0
6
0
0
0

0
0
0
0
0
0
0
0
0
0
3
0
0
2

0
0
0
0
0
0
0
0
0
0
9
0
0
4

0
0
0
0
0
0
0
0
0
0
2
0
0
2

0
0
0
0
0
0
0
0
0
0
6
0
0
4

0
0
0
0
0
0
0
0
0
0
2
0
0
2

risk index

impact/pressure

risk index

impact/pressure

risk index

risk index

impact/pressure

Environmental Issue

Sewage (including BOD from industrial discharges)
Urban Solid Waste
POPs
Heavy Metals and Organometallic compounds
Organolhalogens
Radioactive Substances
Ghar Lapsi to Nutrients and Suspended Solids
Rdum tas-Sarg Hazardous wastes
Shoreline construction (coastal works)
Erosion
Mineral extraction (quarries/sand)
Saltmarsh/sand dunes/wetland alteration
Marine waters and coastal watershed alteration
Biological alteration

impact/pressure

Region

Geogr. Extent

Human
Health coastal and Ecosystem
Socio(including
marine
health and economic
food
resources
stability
impact
safety)

0
0
0
0
0
0
0
0
0
0
6
0
0
4

TOTAL
RISK
INDEX
0
0
0
0
0
0
0
0
0
0
27
0
0
12
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Figure 4.1 Ranked risk indices for each environmental issue per region.
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4.3.1

Gozo and Comino

One of the highest environmental issue of priority within this region is pollution by
sewage. The relatively high risk index for this issue is related to the significant impact
that this may exert on human health as well as the socio-economic impact on this
region which is heavily dependent on tourism. Nonetheless such a risk is lower than in
some of the other regions. Mineral extraction is ranked at almost the same high order of
priority, as an environmental issue affecting this region. Due to the presence of a
significant number of sites of ecological importance which are at risk from the various
land-based activities, habitat alteration also features quite prominently for this region.

4.3.2 Malta North
This is one of the largest regions considered and the least densely populated, except for
the St. Paul’s Bay to Qawra urban sprawling area. The highest ranking priority issue is
that of solid waste, due to the presence of the island’s main solid waste disposal site at
Maghtab, together with other illegal but relatively large disposal sites. This also
explains the relatively high risk indices for other contaminants. Habitat alteration also
features very prominently, due to the extensive coastal developments currently
underway partly related to tourism, as well as to the high incidence of ecologically
important sites.

4.3.3

Bahar ic-Caghaq to Tigne Coastline

Pollution by sewage also features as the top ranking environmental risk in this area of
coastline, followed by eutrophication risks (due to elevated nutrients) and risks to
habitat through coastline alteration. All these factors are related to the fact that this is a
densely populated area dominated by tourism, hotels and recreational amenities.

4.3.4

Marsamxett, Grand Harbour to Xghajra

Eutrophic risks have been ranked highest for this region. This is partly related to
incidents of sewage pollution as well as to surface runoff and other anthropogenic
pressures. Sediments within Marsamxett and Grand Harbours have been ranked as
those with the highest loads of petroleum hydrocarbons and heavy metals, as well as
TBT. Furthermore, this is possibly the island’s most heavily industrialized region.
Xghajra and its coastline are under the direct influence of Malta’s major sewage outfall.

4.3.5

Marsascala to Delimara

All this coastline which is downstream to the sewer outfall at Xghajra is mostly at risk
from sewage pollution. This includes the various fishfarms located at Munxar and
Hofriet areas within the region (i.e. the economic impact of this risk may be quite
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significant). Elevated nutrients within Marsascala and to a lesser extent in the
innermost part of St. Thomas Bay, have also been recorded.

4.3.6

Marsaxlokk

This is the island’s second largest port area and it is also exposed to significant
industrial pressures (including the highest concentration of fuel terminals). Risks of
pollution by sewage, elevated nutrients and to a lesser extent polyaromatic
hydrocarbons (i.e. as components of fuel and oils) represent the main priority issues for
this area.

4.3.7 Ghar Hasan to Wied iz-Zurriq
Mineral extraction (quarrying) is the main environmental risk which has been identified
in the present study, other risks of contamination being very low. On the other hand
risks of biological alterations are significant, in this area which is well known for a
number of ecologically important sites.

4.3.8

Ghar Lapsi to Rdum tas-Sarg

The same comments made to the previous region also applies to this coastline. In fact,
the environmental risk of coastal alteration due to mineral extraction has been ranked as
even higher than in the previous region. Again, pollution loads in this area are low and
in most cases insignificant. However, it is pertinent to point out that only limited
monitoring data on environmental quality is available for this region.
Again the risks to the various sites of ecological importance is considered to be
significant.

4.4

Prioritization of Environmental Issues on a National Level

Table 4.2 lists the total risk indices for each environmental issue considered for the
whole of Malta and Gozo. The relative importance of such issues is further indicated
by the computation of the % risk index (i.e. total risk index for a particular issue as a
percentage of the total risk index score for all issues).
As already discussed, the absolute values for such individual or combined risk indices
have to be treated with proper caution, taking into account the limitations of this
approach as have been identified in Section 4.2 of the present chapter. Nonetheless,
some general and useful observations may be made on these results:
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Table 4.2

Total computed risk indices and prioritisation of the
various environmental issues for the whole of Malta and
Gozo.
Environmental Issue

total risk index % risk index
Sewage (including BOD from industrial discharges)
159
17.8
Nutrients and Suspended Solids
121
13.5
Mineral extraction (quarries/sand)
74
8.3
Biological alteration
72
8.1
Heavy Metals and Organometallic compounds
66
7.4
Marine waters and coastal watershed alteration
66
7.4
Hazardous wastes
60
6.7
Urban Solid Waste
55
6.2
Shoreline construction (coastal works)
54
6.0
POPs
49
5.5
Saltmarsh/sand dunes/wetland alteration
47
5.3
Erosion
44
4.9
Organolhalogens
18
2.0
Radioactive Substances
8
0.9

Evidently, the discharge of untreated sewage has been identified as the top priority
issue which needs to be fully addressed in the National Action Plan. Such releases
include those from regular sewer outfalls as well as from sewage overflows from
coastal pumping stations. The significance of such impact on all the target levels
identified (i.e. public health, resources, natural environment and society/economy) has
been judged to be high. In fact, this main environmental issue is already being
addressed as discussed in Chapter 2. However, while the treatment of all sewage prior
to being discharged into the marine environment, as planned by 2007, will greatly
reduce these impacts, it is evident that the degree to which such reduction or control
will be achieved, will greatly depend on a number of factors including: the proper
functioning and normal operation of the planned sewage treatment plants, as well as on
the degree of coordination between the various relevant departments and authorities
who will be jointly responsible for the various aspects of the management of such an
issue.
The release of excess nutrients (and to a lesser extent, suspended solids) in the marine
environment is currently ranked as the environmental issue with the second order of
priority. This impact is evidently not sufficiently understood. Further studies need to be
undertaken in order to assess the impact of other potentially related risks to human
health and to the natural habitats as arising from harmful and toxic algal blooms.
Furthermore, such releases of excess nutrients will need to be controlled not only
through the proper treatment of discharged sewage, but also through a comprehensive
watershed management for the coastal areas which are currently exposed to significant
surface runoffs (as identified in Chapter 2). Such watershed management strategies will
need to include and fully address the impacts of release of solid and liquid wastes from
agriculture as well as from animal husbandry units, especially those related to swine
production.
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Other impacts on coastal and marine areas as arising from the various land-based
sources, differ in their degree of significance, with different regions and localities, as
clearly show in Figure 4.1. Evidently, while these impacts need to be addressed in a
comprehensive manner, different strategic options will need to be considered and
adopted in different areas.
To conclude, the present NDA has identified the nature and severity of the various
environmental issues as well as the spatial areas of concern. The prioritisation of such
issues as presented in this document may now form the basis and “point of departure”
for a more thorough assessment, which is envisaged in the next phase of the National
Action Plan to addressing pollution from land-based sources. Such a plan will need to
be iterative in nature and the long-term prioritisation will be the result of cross-sectorial
and participatory approaches to which all key stakeholders will need to contribute.
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ANNEX 1
National Action Plan for Malta
for the Reduction and Elimination of Land Based Pollution
(In the framework of the implementation of the Strategic Action Programme to address pollution from land-based
activities)

National Diagnostic Analysis for Malta

Identified Land-Based Point Discharges into the Marine Environment

(See Chapter 3)
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Direct Marine Discharges (see Chapter 3 for further details)
Entry No.

Sector

Code No.

Site

National
Aquaculture
Centre

1

Fish farming

Locality

Marsaxlokk

Figure

3.7

sheet 1
Effluent Type

List 1
Substances
(CD 76/464)

Other
Contaminants

Frequency
Method of
of
Discharge
Discharge

Nitrogen
and
Phosphorus nutrients;
Tank
washings
Possibly traces of
mostly. Could include
possibly
continuous
Formaldehyde
microorganisms
and
domestic wastewater
traces of antibiotics

onshore

For
net
washings:
onshore. For
packing plant:
through
particle trap
and
trickle
filter
to
submarine
pipe.

FF1

2

Mistra Bay but
also services
Mistra P2M
farm at
Fishfarm
Mellieha Bay
and St. Paul's
Bay

3.3

Traces
of
possibly
some
Formaldehyde
Net washings and
microorganisms
and
infrequent
(Used at approx
packing plant effluent
fish wastes. SS, BOD
rate of 200 l per
and nutrients
year)

Marfa, serving
farm in South
Comino
Channel

3.3

Not
currently
in
Possibly traces of SS BOD and possibly
operation. Previously
periodic
Formaldehyde
nutrients
net washings

Onshore for
netwashings

onshore
for
both nets and
packing
waters
from
ship

FF2

AJD Tuna
Ltd

3
FF3
4

Fish and
Fish Ltd.,

Off Delimara

3.6

possibly
some
Net washings and Possibly traces of microorganisms
and
periodic
packing plant effluent Formaldehyde
fish wastes. SS, BOD
and nutrients

AJD Tuna
Ltd

Off Sikka lBajda

3.3

Net washings
offals from ship

FF4
5

FF5
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Most likely- None SS BOD and nutrients occasional
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Direct Marine Discharges (see Chapter 3 for further details)
Entry No.

Sector

6

Fresh Water
Production

Code No.

RO1

7
RO2
8
RO3

9
Energy
Production

sheet 2
Effluent Type

List 1
Substances
(CD 76/464)

Other
Contaminants

Frequency
Method of
of
Discharge
Discharge

Site

Locality

Figure

Lapsi RO
Plant

Ghar Lapsi

3.8

Brine and membrane
None
washings

possibly boron
and
other heavy metals continuous
concentration

on shore

Pembroke
RO Plant

Pembroke

3.4

Brine and membrane
None
washings

possibly boron
and
other heavy metals continuous
concentration

on shore

Cirkewwa
RO Plant

Cirkewwa

3.3

Brine and membrane
None
washings

possibly boron
and
other heavy metals continuous
concentration

on shore

Marsa
Power
Station

Marsa, Grand
Harbour

3.4

Possibly traces
Heat,
petroleum
Cooling Waters and of
organotins
hydrocarbons,
continuous
others
(antifouling) and
cleaning,biocides. pH
perchlorotheylene

on shoreline

Delimara
Power
Station

Hofra iz-Zghira

3.6

Cooling Waters and
possibly none
others

Heat,
petroleum
hydrocarbons,
continuous
cleaning,biocides. pH

on shoreline

PS1

10
PS2

National Diagnostic Analysis for Malta (Version 22 Jan 2004)

179

Direct Marine Discharges (see Chapter 3 for further details)

11

Oil and Fuel

OT1

12

sheet 3

Tanker
Cleaning
Reception
Facility,
Malta
Drydocks,
Rinella

Rinella

3.5

oily
waters
treatment

after

Oiltanking
Malta Ltd,
M'Xlokk

M'Xlokk

3.7

oily
waters
treatment

after

3.5

oily
waters
treatment

after

after

possibly none

Petroleum
hydrocarbons, traces occasional
of some heavy metals

on shore

possibly none

Petroleum
hydrocarbons, traces infrequent
of some heavy metals

on shore

possibly none

Petroleum
hydrocarbons, traces infrequent
of some heavy metals

on shore

OT2
M.O.B.C. Marsa, Grand
Ltd., Valletta
Harbour

13
OT3

Falzon Oil
Recycling

Marsa, Grand
Harbour

3.5

oily
waters
treatment

possibly none

Petroleum
hydrocarbons, traces infrequent
of some heavy metals

on shore

B'Buga

3.7

water from fuel oil,
possibly none
rain run-off

Petroleum
hydrocarbons, traces occasional
of some heavy metals

on shore

OT5a

Enemalta
Petroleum
Division,
B'Buga

M'Xlokk

3.7

Possibly traces Petroleum
water from fuel oil,
of
organotins hydrocarbons, traces occasional
rain run-off
(antifouling?)
of some heavy metals

on shore

OT5b

Enemalta
Petroleum
Division,
M'Xlokk

3.5

water from fuel oil,
None
rain run-off

Petroleum
hydrocarbons, traces occasional
of some heavy metals

on shore

14
OT4
15

16

17
OT5c

Enemalta,
Ras Hanzir,
Petroleum
Division, Ras
Grand
Harbour
Hanzir,Grand
Harbour
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Direct Marine Discharges (see Chapter 3 for further details)
Entry
No.

Sector Code No.

Site

Ship
yards

Figure

List 1 Substances (CD
76/464)

Other Contaminants

Frequency Method of
of Discharge Discharge

French Creek,
Grand
Harbour

3.5

from various
Malta docks, French
Drydocks Creek, Grand
Harbour

3.5

Petroleum
dockwaters,
after Organotins,
perchloroethylene hydrocarbons.
Other
frequent
ship leave docks.
and possibly other organics
organic solvents and a
range of heavy metals.

3.5

Hull washings

3.5

Other organic solvents
various, not from a Unconfirmed but possibly some
and a range of heavy frequent
point source
components as for SY1a/b
metals.

diffuse
on
shoreline

SY1a

19

Effluent Type

Organotins, and possibly a
range of organic solvents
various, but mostly
Petroleum
including: hexachlorobutadiene,
dockwaters
after
hydrocarbons.
Other
chloroform,
dichloroethane,
frequent
drydocking
organic solvents and a
trichloroethylene,perchloroethyle
operations
range of heavy metals.
ne,
carbon
tetrachloride.
Possibly PCBs (traces)

Malta
Drydocks

18

Locality

sheet 4

on shoreline,
through
a
pipline

from docks

SY1b

20
SY1c
21
SY2
22

Malta
Drydocks
, Yacht Sliema Creek,
Yard,
M'Xett
Manoel
Island
Cassar
Ship
Marsa
Repair
Ltd

SY4

Zinc and other metals,
frequent
organic solvents. Grit

from
slipways

Bezzina
Shipyard

Marsa

3.5

Other organic solvents
various, not from a Unconfirmed but possibly some
and a range of heavy frequent
point source
components as for SY1a/b
metals.

diffuse
on
shoreline

Marsa
Shipbuildi
ng

Marsa

3.5

various
(undetermined)
but possibly as for SY3/SY4
mostly dockwater

dock pumps

SY3
23

Organotins,
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possibly as for SY3/SY4 unknown
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Direct Marine Discharges (see Chapter 3 for further details)
Entry No.

Sector

Code No.

Site

Hal Far
Industrial
Estate

24
Other
Industries

Locality

Hal Far

Figure

3.8

sheet 5
Effluent Type

industrial
sewage
dicharge)

List 1
Substances
(CD 76/464)

Other
Contaminants

Possibly
chloroform, other
and
organics and List
(irregular
unknown
1 constituents as
for
untreated
sewage

Frequency
Method of
of
Discharge
Discharge

continuous

on shoreline

IN1

25

Comino Pig
Farm (KIM
Ltd)

Comino

3.2

From pig and pen
None
washings

High BOD, COD,SS,
nutrients,
microorganisms and heavy frequent
metals such as copper
and zinc.

Vernon Foods
Ltd. (Marsa)

Marsa

3.5

Cooling waters

Probably None

Heat
and
chlorine
once every 50
(possibly
on shoreline
days
trihalomethanes)

3.5

tank waters

None

same as intake waters

IN2
26
IN3
27
IN4

Mediterranean Outside Grand
Film Studios
Harbour
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on shoreline

approx
6
on shoreline
times per year
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Direct Marine Discharges (see Chapter 3 for further details)

Corinthia
St. George's
San George
Bay
Hotel

28

Hotels and
Recreation
29

30

sheet 6

3.4

Chillers, pool water,
None
RO plant

No
significant
contaminant. Heat. SS.
Traces of treatment
chemicals
such
as regular
copper surlphate, and
biocides
may
be
possible,

3.3

Pool and RO plant

None

Some biocides and
regular
treatment chemicals

on shoreline

None

Sewage,
BOD,COD,SS,nutrients,
continuous
biocides and treament
chemicals

25m
submarine
outfall

on shoreline

HR1
HR2
HR3

31

Coastline
Hotel

Salina Bay

Comino
Hotel

Comino

3.2

Sewage,
plant

and

RO

The Preluna
Hotel and
Towers

Sliema

3.4

Pool

None

regular

on shoreline

Corinthia
M'Skala, Gzira
Jerma
Point
Palace Hotel

3.6

Pool and RO plant

None

Some biocides and
regular
treatment chemicals

on shoreline

Crowne
Plaza Malta

3.4

Chillers

None

Heat,SS, Traces
treament chemicals

on shoreline

HR4
32
HR5
33

HR6

Sliema
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Direct Marine Discharges (see Chapter 3 for further details)
Entry No.

34

Sector

Hotels and
Recreation
(continued)

Code No.

Site

The Westin
Dragonara
Resort

Locality

St. George's
Bay

Figure

3.4

sheet 7
Effluent Type

Pool,
RO
chillers

plant,

List 1
Substances
(CD 76/464)

Hilton Malta:
Hotel and
Marina

Spinola

3.4

Pool,
RO
chillers

Fortina Hotel

Tigne Point

3.4

RO and pools

plant,

None

on shoreline

None

No significant
contaminant. Heat. SS.
Traces of treatment
regular
chemicals such as
copper surlphate, and
biocides may be possible,

on shoreline

None

Some biocides and
treatment chemicals

regular

on shoreline

on shoreline

HR8
36

HR9

Radisson
SAS
BayPoint
Resort

37

Frequency
Method of
of
Discharge
Discharge

No significant
contaminant. Heat. SS.
Traces of treatment
regular
chemicals such as
copper surlphate, and
biocides may be possible,

HR7

35

Other Contaminants

St. George's
Bay Point

3.4

RO chillers and Pool None

No significant
contaminant. Heat. SS.
Traces of treatment
regular
chemicals such as
copper surlphate, and
biocides may be possible,

HR10
38

HR11

Mediterraneo
(Marine Land Blata l-Bajda
Ltd.)

3.4

Tanks and aquaria
None
washings

Possible SS, nutrients,
some biocides.

regular

on shoreline

39

HR12

Eden Centre, St. George's
Paceville
Bay

3.4

At least chiller waters None

unknown

regular

on shoreline

New Dolmen
Hotel

3.3

At least chiller waters None

unknown

regular

on shoreline

40

HR14

Bugibba

List of Discharges for Hotels and Recreation Sector is incomplete
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Direct Marine Discharges (see Chapter 3 for further details)
Entry No.

Sector

41

Public
Sewers
Regular
Outfalls

42

Code No.

SG3

44

SG4

45

SG5

46

SG6

47
SG e

49

50

Other
Contaminants

Frequency
Method of
of
Discharge
Discharge

Locality

Figure

Wied
Ghammieq

Limits of
Xghajra

3.5

Untreated sewage

Potentially
various

Various

continuous

716m
submarine
outfall

Cumnija

Cumnija

3.3

Untreated sewage

Potentially
various

Various

continuous

on shoreline

Anchor Bay

Anchor Bay

3.3

Untreated sewage

Potentially
various

Various

regular

on shoreline

Ras il Hobz

Ras il-Hobz

3.2

Untreated sewage

Potentially
various

Various

continuous

submarine
outfall

Wied il
Mielah

Wied il Mielah,
Gozo

3.2

Untreated sewage

Potentially
various

Various

regular

on shoreline

San Blas

San
Blas,Gozo

3.2

Untreated sewage

Potentially
various

Various

regular

short pipe

3.3

Untreated sewage

Potentially
various

Various

in case of
on shoreline
emergency

Pwales PS2
St Paul's ST. Paul's Bay
Bay
St. Paul's Bay

3.3

Untreated sewage

Potentially
various

Various

emergency

on shoreline

SG e

Tax-Xama
PS3 St
Paul's

Bugibba

3.3

Untreated sewage

Potentially
various

Various

emergency

on shoreline

SG e

Bognor
Beach PS4
Bugibba

SG e

Sirens PS9
St. Paul's Bay
SPB

3.3

Untreated sewage

Potentially
various

Various

emergency

on shoreline

3.3

Untreated sewage

Potentially
various

Various

emergency

on shoreline

SG e

TalGhazzellin ST. Paul's Bay
PS10 SPB

48
Public
Sewers
Pumping
Stations

Effluent Type

List 1
Substances
(CD 76/464)

Site

SG1
SG2

43

sheet 8

51
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Direct Marine Discharges (see Chapter 3 for further details)
Entry No.

Sector

52

53

54

Code No.

SG e
Public
Sewers
Pumping
Stations
(continued)

SG e

Figure

Effluent Type

List 1
Substances
(CD 76/464)

Other
Contaminants

Frequency of
Discharge

Method of
Discharge

Tal-Veccja
ST. Paul's Bay
PS11 SPB

3.3

Untreated sewage

Potentially
various

Various

emergency

on shoreline

Tal-Fekruna
ST. Paul's Bay
PS12 SPB

3.3

Untreated sewage

Potentially
various

Various

emergency

on shoreline

Mellieha
PS13

Mellielha

3.3

Untreated sewage

Potentially
various

Various

emergency

on shoreline

Mellieha

3.3

Untreated sewage

Potentially
various

Various

emergency

on shoreline

SG e

Gerbulin
PS14
Mellieha

SG e

Tal Booster
ST. Paul's Bay
PS15 SPB

3.3

Untreated sewage

Potentially
various

Various

emergency

on shoreline

3.9

Untreated sewage

Potentially
various

Various

emergency

on shoreline

SG e

STP PS16
Ghajn
Ghajn Tuffieha
Tuffieha
Cirkewwa

3.3

Untreated sewage

Potentially
various

Various

emergency

on shoreline

SG e

Marfa PS
N17
Cirkewwa

Bahar icCaghaq

3.4

Untreated sewage

Potentially
various

Various

emergency

on shoreline

SG e

Bahar icCaghaq PS
N18

Cirkewwa

3.3

Untreated sewage

Potentially
various

Various

emergency

on shoreline

Balluta

3.4

Untreated sewage

Potentially
various

Various

emergency

on shoreline

St. Julian's

3.4

Untreated sewage

Potentially
various

Various

emergency

on shoreline

57

58

59

60

Locality

SG e

55

56

Site

sheet 9

SG e

Cirkewwa
PS N19
Balluta PS
C3 St
Julians

SG e

Villa Rosa
PS C4 St
Julians

SG e

61

62
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Direct Marine Discharges (see Chapter 3 for further details)
Entry No.

Sector

65

Public
Sewers
Pumping
Stations
(continued)

Figure

St. Julian's

3.4

Untreated sewage

Potentially
various

Various

emergency

on shoreline

SG e

Tal-Qaliet
PS C5 St.
Julians

St. Julian's

3.4

Untreated sewage

Potentially
various

Various

emergency

on shoreline

SG e

Cavalieri PS
C6 St.
Julians

St. Julian's

3.4

Untreated sewage

Potentially
various

Various

emergency

on shoreline

SG e

Grenfell Str.
PS C7 St
Julians

Ta' Xbiex

3.5

Untreated sewage

Potentially
various

Various

emergency

on shoreline

SG e

Gzira Public
Garden PS
C8 Ta Xbiex

Msida

3.5

Untreated sewage

Potentially
various

Various

emergency

on shoreline

SG e

Sa Maison
PS C10
Msida
M'Xet PS
C12 Valletta

Valletta

3.5

Untreated sewage

Potentially
various

Various

emergency

on shoreline

SG e
SG e

Pembroke
PS C21

Pembroke

34

Untreated sewage

Potentially
various

Various

emergency

on shoreline

B'Buga

3.7

Untreated sewage

Potentially
various

Various

emergency

on shoreline

SG e

Pretty Bay
PS S4
B"Bugia

SG e

Church PS
S5 Kalkara

Kalkara

3.5

Untreated sewage

Potentially
various

Various

emergency

on shoreline

SG e

Ta Bighi PS
S6 Kalkara

Kalkara

3.5

Untreated sewage

Potentially
various

Various

emergency

on shoreline

SG e

Xghajra PS
S7 Xghajra

Xghajra

3.5

Untreated sewage

Potentially
various

Various

emergency

on shoreline

68

70

72
73

Frequency
Method of
of
Discharge
Discharge

Locality

67

71

Other
Contaminants

Site

66

69

List 1
Substances
(CD 76/464)

Code No.

63

64

sheet 10
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Direct Marine Discharges (see Chapter 3 for further details)
Entry No.

Sector

Code
No.

74
SG e
75

76

77
78

Public
Sewers
Pumping
Stations
(continued)

Site

Locality Figure

Effluent Type

sheet 11
List 1
Substances
(CD 76/464)

Other
Contaminants

Frequency
Method of
of
Discharge
Discharge

Near Church PS
M'Scala
S9 M"scala

3.6

Untreated sewage

Potentially
various

Various

emergency

on shoreline

Coast Road PS
S10 M'Scala

M'Scala

3.6

Untreated sewage

Potentially
various

Various

emergency

on shoreline

Jerma Hotel PS
M'Xlokk
S11 M'Scala

3.7

Untreated sewage

Potentially
various

Various

emergency

on shoreline

M'Xlokk PS S12 M'Xlokk

3.7

Untreated sewage

Potentially
various

Various

emergency

on shoreline

Menqa PS S14
Marsa

Marsa

3.5

Untreated sewage

Potentially
various

Various

emergency

on shoreline

Ta' Cejlu PS S15
Marsa

Marsa

3.5

Untreated sewage

Potentially
various

Various

emergency

on shoreline

Marina PS S16
Floriana

Floriana

3.5

Untreated sewage

Potentially
various

Various

emergency

on shoreline

Lascaris PS S17
Valletta
Valletta

3.5

Untreated sewage

Potentially
various

Various

emergency

on shoreline

Tal-Biccerija PS
S18 Marsa

3.5

Untreated sewage

Potentially
various

Various

emergency

on shoreline

SG e

SG e
SG e
SG e

79
SG e
80
SG e
81
SG e
82

Marsa

SG e
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Direct Marine Discharges (see Chapter 3 for further details)
Marsa

3.5

Untreated sewage

Potentially
various

Various

emergency

on shoreline

SG e

Paola Hill
PS S19
Marsa

Marsa

3.5

Untreated sewage

Potentially
various

Various

emergency

on shoreline

SG e

Coal Wharf
PS S21
Marsa
Qajjenza PS
S22 B'Bugia

B'Buga

3.7

Untreated sewage

Potentially
various

Various

emergency

on shoreline

Rinella PS
S24 Kalkara

Kalkara

3.5

Untreated sewage

Potentially
various

Various

emergency

on shoreline

Xlendi

Xlendi

3.2

Potentially
various

Various

emergency

on shoreline

Mgarr Gozo

Mgarr-Gozo

3.2

Potentially
various

Various

emergency

on shoreline

83

84

85

Public
Sewers
Pumping
Stations
(continued)

SG e

86
SG e
87
88

sheet 12

SG e
SG e
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