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EXECUTIVE SUMMARY 
 
The Environment Protection Department (now, Environment Protection Directorate within 
the Malta Environment and Planning Authority) has commissioned the services of the Malta 
University Services Ltd to provide consultancy on matters related to direct discharges into 
the marine environment. The main objective of this consultancy is to assist in achieving 
compliance with that part of the EU Environmental Acquis that relates to direct discharges 
into the marine environment.  
 
The present consultancy addresses the provisions of the Dangerous Substances 
(76/464/EEC) and the Urban Wastewater Treatment Directives (91/271/EEC), but will do 
so, whenever possible, taking into  consideration  the principles laid down by the more 
recent Water Framework Directive (2000/60/EEC).  
 
These provisions will be addressed through a National Marine Pollution Strategy  
(NMPS) with respect to direct discharges into the marine environment. 
 
The present document first reviews the legislative framework within which this  proposed 
NMPS has to be operative. It then presents the results of the chemical profiles of selected 
wastewater discharges, which have been identified as a result of a specific monitoring 
programme undertaken for the purpose of the present consultancy.  Subsequently it reviews 
the main industrial operations and activities which give rise to the relevant marine 
discharges to be controlled through this NMPS.  On the basis of the available data it will 
then identify the main chemicals / environmental parameters which need to be addressed in 
this NMPS. Finally, it will outline the various components and elements of this NMPS. 
 
 
Legislative Framework 
 
Council Directive 76/464 on pollution caused by certain dangerous substances discharged 
into the aquatic environment of the Community  is the framework Directive on measures to 
protect the aquatic environment from pollution by substances listed in the annex to the 
Directive. This annex contains List I substances that are particularly dangerous because of 
their toxicity, persistence and bio-accumulation, and List II substances, which are less 
dangerous but which have a deleterious effect on the aquatic environment.  
 
The Directive requires member states to eliminate the discharges of List I substances and to 
reduce those from List II, through the setting up of pollution control (elimination or 
reduction)  programmes. This is carried out both by the setting up of Environmental Quality 
Standards (EQS) and the application of Emission Limit Values (ELV) for specific 
substances. The Directive provides for the setting up an authorization system responsible for 
the implementation of such programmes.CD 76/464 and  its daughter directives  have all 
been transposed as Legal Notices under the Environment Protection Act (2001).   
 
Council Directive 91/271/EEC  concerning Urban Waste Water Treatment requires member 
states to meet certain standards for urban waste water collecting systems and for the 
treatment of urban waste water prior to their discharge in surface waters. Sensitive areas are 
to be identified, based mainly on risk of eutrophication and more stringent treatment is 
required for discharges to such sensitive areas.  Primary treatment may be sufficient for less 
sensitive areas provided that the water quality is not adversely affected (i.e. there is good 
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water exchange and subsequently there are no actual or potential risks of eutrophication or 
oxygen depletion). 
 
This Directive has been transposed in LN  340 of 2001 (Urban Waste Water Treatment 
Regulations, 2001). Three coastal areas have been identified as less-sensitive on the basis of  
their ‘high natural dispersive’ character. These are the coastal waters receiving wastewaters 
from the three main outfalls: Xghajra, Cumnija and Ras il-Hobz. Furthermore, the 
Commission has granted a transition period so that wastewaters discharged from Ras il-
Hobz, Cumnija and Xghajra, will be treated to ensure compliance with the required 
environmental protection by December 2004, by October 2006 and by March 2007, 
respectively.  
 
The Water Framework Directive (CD 2000/60/EEC) established a framework for 
Community action in the whole field of water policy.  The general aims of this Directive are 
to protect different types of water bodies (including coastal waters) from further 
deterioration; to enhance the status of aquatic ecosystems and to promote sustainable use of 
water resources.  
 
CD 76/464/EEC and its daughter Directives will, in terms of their provisions, be integrated 
into the Water Framework Directive, allowing them to repealed in a phased approach. The 
Framework Directive will complement and complete other key pieces of water-related 
legislation: in particular, the 1991 directive on urban waste water treatment. All 
transposition and implementation considerations concerning these Directives should 
therefore take account of this fact. Article 6 of Directive 76/464/EEC (which authorizes the 
Council to lay down limit values for emission standards for various dangerous substances) 
has now been repealed, and the List I substances as identified in the same Directive, has 
been now replaced by a list of 33 priority substances as Annex X to the WFD. 
 
 
Monitoring Of Direct Discharges Into The   Marine Environment 
 
For the purpose of this consultancy, chemical monitoring of the main sewer outfalls at 
Xghajra, Cumnija and Ras il-Hobz, as well of wastewater discharges from Marsa and 
Delimara Power Stations, and Malta Drydocks have been carried out. 
 
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. 
 
The resultant data as well as archived data on the levels of marine pollutants in coastal 
waters have been used in order to propose a National Marine Pollution Strategy. 
 
 
Direct Marine Discharges 
 
The authorisation system for the control of direct marine discharges will need to fulfil all 
provisions of the relevant EU directives for the control of permanent or semi-permanent 
point sources; illegal or accidental point or discrete sources as well as diffuse sources which 
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may arise from land-based activities which could be located either on the coastline, or well 
inland. 
 
While the present consultancy will mainly deal with the first type of discharges (i.e. 
permanent point sources), the present report gives an account of all the three types of 
sources.  
 
A formal inventory of these direct marine discharges (especially those which may carry List 
I substances) is still to be set up. Furthermore, there is no definite database on the activities 
and industrial sectors which discharge directly or indirectly (i.e. via sewers) into the marine 
environment. The Malta Resources Authority intends to commission a study for this purpose 
and will be collecting this data during the next two years. 
 
In the meantime, Axiak (2001) had compiled a draft inventory for such  sources (with 
special reference to those which may contain relevant List I/List II substances).  The more 
relevant sources will be briefly identified in the present report.  These include marine 
discharges from public sewers, power stations, ship-repair yards, oil and fuel terminals, fish 
farming sector, and other industries. 
 
Non-point sources include rain runoff (e.g. from dumping sites, or agricultural areas), as 
well as atmospheric fallout of air-borne pollutants (such as lead and PHC from road traffic). 
Such discharges which may be located both along the coastline, as well as inland, may lead 
to a significant contribution of the pollution load reaching the marine environment. Indeed, 
in some cases such as nutrient loads, these sources may be equally significant as point 
sources of discharge Nonetheless, it is extremely difficult to assess the pollution loads from 
such diffuse sources.  
 
Marinas and other maritime-related activities as well as solid waste landfills (such as 
Maghtab and il-Qortin) are also significant sources of marine pollution, and their relevance 
has been briefly assessed in the present report. 
 
 
 
Establishing Priority for Action 

 
The report presents a first assessment on the level of priority of each chemical (or class of 
chemicals), with respect to the proposed NMPS. This level of priority was assessed on the 
basis of one or more of the following criteria:  
 

o regulatory obligations and requirements;  
o level of occurrence in local discharges and/or environment;  
o practicality and feasibility of being included in NMPS. 

 
A total of 81 substances or classes of chemicals have been assessed.  
 
Of these, 50 substances are included in Level 1 of priority. These are to be fully addressed 
in the proposed NMPS. Furthermore, whenever it is possible, both ELVs and EQS are being 
set for such substances 
 

5 substances are being included in Level 2 of priority. These substances may be included in 
the NMPS, but with less priority. Whenever possible EQS have been set. 
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26 substances are being included in Level 3 of priority. These substances need not be 
addressed specifically in the proposed NMPS. Alternatively, we do not have any sufficient 
data to make any assessment at this stage. 
 

The EPD as the Competent Authority to implement the proposed NMPS, will need to 
periodically review this priority list (at least every 3 years), as new data is being generated. 

 
 

National Environmental Quality Standards 
 
The quality of the marine environment should be such so as to be free from any hazard or 
risk to human health, to marine life and its ecosystems functioning, as well as to protect the 
legitimate use of its resources in a sustainable manner. This general environmental objective 
would be achieved by the setting of national environmental quality standards (EQS) for 
specific parameters. An EQS is a concentration limit for a particular parameter which is not 
to be exceeded in order to achieve the general environmental objective as stated above.  
 
The report presents a total of 55 EQS for water (48 EQS for water in non-industrial areas, 
and 7 EQS for water in industrial areas, namely harbours and marinas) and 32 EQS for 
sediments (22 EQS for sediments in non-industrial areas, and 10 EQS for sediments in 
industrial areas). In most cases, these EQS are expressed as annual mean concentrations not 
to be exceeded under specified and defined conditions. These proposed national EQS are to 
be considered as the MINIMUM standards to be achieved. In practice this means that the 
control of discharges should not be relaxed simply because a relevant EQS is being met.  
 
The present NMPS identifies emission limit values (ELV) to be applicable to  point-source 
discharges into the marine environment. The intention of setting these ELVs will be 
evidently to control such discharges in order to ensure that the set EQS are met. 
Nonetheless, the present report argues that the degree to which this aim is achieved will 
depend on a number of case-specific factors. Such factors include volume and flow rate of 
discharge, levels of contaminants in the discharged effluent, the design of the outfall pipe 
(whether it is equipped with a suitable diffuser, and the water depth at which the effluent is 
released at sea), as well as the hydrodynamics (e.g. water stratification which in turn 
depends on season) and dispersive properties of the coastal area.  
 
It is evident that since these factors may fluctuate with time, even for a given discharge 
point, the aim of the NMPS will not be achieved simply by the application of rigid and 
standard ELVs for all discharges. The report therefore proposes that under certain 
conditions, and for specific point discharges, the EPD may set a minimum initial dilution 
factor and may stipulate a mixing zone which are to be achieved, while allowing for the 
ELV to be exceeded.  
 
The minimum initial dilution factor, will be defined as the reduction, expressed as a 
percentage or fraction, which must be achieved by the time the discharge plume reaches the 
surface or stops rising.  
 
The mixing zone will be defined by that area within which the EQS may be exceeded 
provided that the plume will not produce any visible slicks or other aesthetic impact and no 
acute lethal toxicity on marine life will be evident. In determining the geographical extent of 
this mixing zone, the EPD will ensure that should a zone will not reach the shoreline, and 
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that it will pose no environmental risks to any protected area or to identified sites of 
ecological importance. 
 
 
Emission Limit Values 
 
The report proposes a set of emission limit values (ELV) for 54 chemicals or classes of 
chemicals. The aim of thes ELV will be to fulfil all obligations of CD 76/464 (and its 
daughter Directives) and CD 91/271. Unless otherwise stated, ELV are set on a monthly 
average basis. The daily average ELV will be twice that for the monthly average. 
 
Whenever possible, ELVs are being proposed in a phased approach taking into account the 
need to achieve the main aims of the NMPS, to satisfy all EU obligations as well as taking 
into account BATNEEC. In the case of substances identified as priority hazardous 
substances by the WFD,  the final ELVs to be achieved by 2020 will be zero levels (.e. they 
should not be detectable with the standard analytical protocols as prescribed by the relevant 
legislation). Up till the year 2020, increasingly stringent ELVs are being proposed. These 
have been determined taking into account any data which may be available on the level of 
their occurrence in local direct marine discharges and in the marine environment. 
  
It is imperative that the EPD as the competent authority will periodically update such ELV 
(for example every 5 years), depending on the availability of data, and provided that 
compliance with EU directives will be ensured.  
 
In all cases, it will never be permissible to reduce the loads of contaminants in wastewater 
streams being discharged into the marine environment to the required ELV, through dilution 
with other wastewater streams (such as cooling waters). 
 
 
Identification of Sensitive and Less Sensitive Areas as per CD 91/271 
 
CD 91/271 requires the identification of sensitive and less sensitive areas. For the purpose 
of the present NMPS, a less sensitive area  is defined as that marine receiving water: which 
is not adversely affected by the discharge due to the morphology, hydrology or specific 
hydrodynamic conditions of the area; which is not subject to eutrophication or oxygen 
depletion for some other reason; and from which, the resultant discharged wastewaters may 
not be transported to any adjacent sensitive area so as to cause detrimental environmental 
effects in the latter. 
 
A sensitive area is defined as that marine receiving water: which is currently exposed 
to eutrophication; which is potentially exposed to eutrophication due to poor water exchange 
or low dispersive properties; and whose marine eco-system(s), habitats and biota may be 
considered to be particularly sensitive to toxic contaminants and/or eutrophication. 
 
12 sensitive areas, and 2 less sensitive areas are being proposed in the present report. 
Furthermore, 3 candidate sensitive areas are being proposed. These include Marsalforn, St. 
Thomas Bay and the receiving water off Cumnija sewage outfall. For the purpose of the 
present NMPS, they should be treated as less-sensitive areas, but discharges into these areas 
should be assessed with proper caution. Authorization of  discharges in candidate sensitive 
areas will be granted on a temporary basis while further studies should be carried out by 
MEPA to assess the likely environmental impact of such discharges. 
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Pollution Control Programmes 
 
The NMPS incorporates 9  pollution control programmes (PCP) for specific chemicals or 
classes of chemicals. These PCP will include programmes to eliminate the discharges of 
certain chemicals into the marine environment, as well as programmes to reduce the release 
of other less dangerous chemicals. 
 
Such programmes aim at providing a transparent,  and coherent structure which will aim at 
achieving the stated objective in a comprehensive manner. These programmes  cover the 
whole territorial waters of Malta, and are based on both existing local legislation as well as 
any new legislations which may be required to implement the various provisions of  being 
proposed hereunder.   The programmes identify specific strategic targets which are to be 
achieved as well a set of actions which will need to be implemented to achieve such targets 
according to a well defined time-table.  
 
The more direct priority for such programmes is to control direct marine discharges from 
point-sources (as identified and defined above). In addition, and when it is feasible, the 
programmes will also include actions to control emissions from diffuse sources. 
 
For all programmes, it is assumed that a Authorization System for granting permits for point 
source direct marine discharges will be in full operation by the end of 2003. 
 
 
Authorization System For Direct Marine Discharges 
 
The report identifies the general responsibilities of an Authorization System to control direct 
marine discharges. It sets out the requirements for granting permits for such discharges, as 
well as the type of information that must be provided to EPD (the Competent Authority) 
prior to the granting of such permit. 
 
Each discharge permit will be granted to a specific point of discharge, rather than to a 
specific industrial plant, or activity. This means that if a plant produced different 
wastewaters streams which need to be discharged separately into the marine environment, 
each discharge point will require a separate permit. Furthermore, in granting such permits, 
the EPD must be satisfied that the ELV for any discharge stream will not be achieved 
through dilution or mixing of separate streams of effluents. Each discharge will need to be 
regularly monitored for relevant chemicals as specified by the EPD, at a sufficient frequency 
to allow for the estimation of ELV on a monthly mean basis.  
 
Any modification in the characteristics of the discharge as specified in the application for 
permit, will  automatically nullify the granted permit, and will require a new application for 
another discharge permit. In any case, all discharge permits will expire within a period of 
one calendar year (or within a period as determined by the EPD in the original permit 
conditions). 
 
The EPD will determine the conditions of the permit as per set ELV and EQS for the 
relevant chemicals to be discharged, as stipulated by the present NMPS. In case of non-
compliance, in addition to a stipulated fine (which may include a daily rate for non 
compliance, as well as a lump sum), the polluter will be required to pay for the damage to 
the environment as estimated by the EPD. The regulations will also need to make provisions 
for  a full opportunity to the polluter to make  representations. The EPD will hold the right 
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to make inspections on site, and to undertake any relevant investigations to ensure 
compliance with permit conditions. 
 
The Authorisation System and Competent Authority   required to implement the provisions 
of  the various relevant EU Directives controlling marine discharges, would need to fulfil  a 
very wide range of responsibilities and consequently would need to have a wide range of 
personnel with different capabilities and professional background as well as other resources. 
and facilities The report identified in detail such requirements. 
 
Finally the report identifies the monitoring obligations of the Competent Authority to assess 
the ecological and chemical status of coastal waters, so as to evaluate compliance with the 
set EQS as well as to ensure compliance with the set ELVs for specific direct marine 
discharges through spot checks. 
 
A detailed programme for the monitoring of environmental quality status is proposed, which 
stipulates the parameters to be measured as well as the frequency of monitoring. Initially 
this monitoring will focus on chemical monitoring but eventually may also include 
biomonitoring. 
  
Furthermore, the discharge permits will require regular monitoring for relevant chemicals as 
specified by the EPD, at a sufficient frequency to allow for the estimation of ELV on a 
monthly mean basis. The person applying for permit, will be responsible for such 
monitoring and will be required to provide EPD with regular monitoring reports on an 
annual or bi-annual basis. In addition, EPD is to make spot checks on such monitoring, 
through its own monitoring facilities at the expense of the person being granted a discharge 
permit. The frequency and manner of such spot checks will need to be determined on a case-
by-case basis. 
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1. INTRODUCTION 
 
1.1 Background 
 
The Environment Protection Department (now, Environment Protection Directorate 
within the Malta Environment and Planning Authority) has commissioned the 
services of the Malta University Services Ltd to provide consultancy on matters 
related to direct discharges into the marine environment. The main objective of this 
consultancy is to assist in achieving compliance with that part of the EU 
Environmental Acquis that relates to direct discharges into the marine environment.  
 
The present main framework Directive which relates to direct marine discharges and 
which is in operation is the Dangerous Substances Directive 76/464/EEC (along 
with its daughter Directives).  
 
Direct marine discharges are also controlled through provisions by the Urban 
Wastewater Treatment Directive 91/271/EEC.  
 
More recently the Water Framework Directive 2000/60/EEC established a 
framework for Community action in the field of water policy and though its 
provisions will come into full force by 2015, it  has a direct bearing on the manner in 
which the provisions of  the Dangerous Substances Directive and the Urban 
Wastewater Treatment Directive should be applied in relation to direct marine 
discharges. 
 
Therefore the present consultancy will address the provisions of the Dangerous 
Substances and the Urban Wastewater Treatment Directives, but will do so, 
whenever possible, in  consideration to the principles laid down by Water 
Framework Directive.   
 
 
1.2 General and Specific Objectives 
 
The three general  objectives of this consultancy are to: 
 

a) Monitor direct marine discharges; 
 
b) Prepare a National Strategy for the control of direct marine 

discharges; 
c) Assist industrial operators in the preparation of implementation plans 

with respect to the control of direct marine discharges, and advise on 
the implementation of these plans. 

 
These objectives will enable the Environment Protection Directorate (i.e. the 
Competent Authority with respect to direct discharges into the marine environment) 
to come in full compliance with the obligations in the EU Acquis within the 
timeframes as specified in the NPAA. 
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The specific objective of the present document is to propose a National Marine 
Pollution Strategy  (NMPS) with respect to direct discharges into the marine 
environment.   
 
This NMPS will aim at: 
 
a. Protecting the marine environment from the discharge of contaminants which 

may be hazardous to human health and marine life; 
 
b. Satisfying Malta’s obligations as stipulated by a number of relevant Council 

Directives and Decisions concerning the protection of the marine environment, 
with special reference to CD 76/464 on pollution caused by certain dangerous 
substances, its daughter directives, as well as the Urban Wastewater Treatment 
Directive taking into consideration (whenever possible) the principles of the 
Water Framework Directive. 

 
 
1.3 Components of the Present Report 
 
The present document will first review the legislative and administrative 
frameworks within which this  proposed NMPS has to be operative.  
 
It will then present the results of the chemical profiles of selected wastewater 
discharges, which have been identified as a result of a specific monitoring 
programme undertaken for the purpose of the present consultancy.   
 
Subsequently it will review the main industrial operations and activities which give 
rise to the relevant marine discharges to be controlled through this NMPS.  
 
On the basis of the available data it will then identify the main chemicals / 
environmental parameters which need to be addressed in this NMPS.  
 
Finally, it will outline the various components and elements of this NMPS.  
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2. LEGISLATIVE FRAMEWORK 
 
Axiak and Delia (2000) had reviewed the EU legislative requirements as arising 
from various directives, in the control of discharges into the marine environment, as 
well as the local legislative and administrative frameworks which were then in place, 
or being planned.  
 
Since then, the Malta Resources Authority has been designated as the Competent 
Authority to implement and enforce the authorization system required to control 
discharges into sewers and other bodies of water, while the Malta Environment and 
Planning Authority (EPD) has been designated as the Competent Authority with 
respect to direct discharges into the marine environment. 
 
There is a need to ensure that these two authorization systems will be integrated in a 
common framework and general strategy. This may be achieved through a 
memorandum of understanding between the two bodies which would identify 
exactly the manner in which these two systems will be integrated and what common 
measures may be taken to achieve their aims. 
 
As already stated above, the proposed NMPS will aim at assisting EPD to fulfil its 
obligations as stipulated by these Legal Notices  as well as relevant Council 
directives. 
 
In the following  sections, a brief review will be given of the relevant directives 
which will have a bearing on the formulation and implementation of the NMPS. 
 
 
2.1 Council Directive 76/464/EEC  On Pollution Caused By 

Certain Dangerous Substances Discharged Into The Aquatic 
Environment Of The Community 

 
Council Directive 76/464 on pollution caused by certain dangerous substances 
discharged into the aquatic environment of the Community  is the framework 
Directive on measures to protect the aquatic environment from pollution by 
substances listed in the annex to the Directive. This annex contains List I substances 
that are particularly dangerous because of their toxicity, persistence and bio-
accumulation, and List II substances, which are less dangerous but which have a 
deleterious effect on the aquatic environment. The ultimate aim is to eliminate the 
discharges of List I substances and to reduce those from List II 
 
LIST I  
Organohalogen compounds 
Organophosphorus compounds 
Organotin compounds 
Carcinogenic teragenic and mutagenic substances  
Mercury and its compounds 
Cadmium and its compounds. 
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Persistent mineral oils and hydrocarbons 
Persistent synthetic substances which interfere with water use 
 
LIST II 
List I substances not regulated 
Other metals and metalloids 
Other Biocides 
Substances which affect taste/smell 
Toxic organic Silicon compounds 
Inorganic phosphorus compounds 
Non-persistent mineral oils 
Fluorides and cyanides 
Substances which affect the oxygen balance (ammonia, nitrites) 
 
Article 6 of the Directive provided that for List I substances the Commission had to 
establish Community limit values. Member states can also opt for emission 
standards instead of limit values, provided that these standards are based on quality 
objectives.  
 
To date Community limit values and quality objectives have been set for 18 
substances, in a number of daughter Directives: 
 
o Council Directive 82/176/EEC on limit values and quality objectives for 

mercury discharges by the chlor-alkali electrolysis industry.  This Directive 
covers industrial plants where alkali chlorides are electrolyzed by means of 
mercury cells and which discharge mercury or its compounds. 

 
o Council Directive 83/513/EEC on limit values and quality objectives for 

cadmium discharges.  
 
o Council Directive 84/156/EEC on limit values and quality objectives for 

mercury discharges by sectors other than the chlor-alkali electrolysis industry. 
 
o Council Directive 84/491/EEC on limit values and quality objectives of 

hexachlorocyclohexane. 
 
o Council Directive 86/280/EEC on limit values and quality objectives for 

discharges of certain dangerous substances included in List I of the Annex to 
Directive 76/464/EEC. These substances include: carbon tetrachloride, DDT and 
pentachlorophenol. 

 
o Council Directive 88/464/EEC amending Annex II to Directive 86/280EEC on 

limit values and quality objectives for discharges of certain dangerous 
substances included in List I of the Annex to Directive 76/464/EEC. This 
Directive includes control over discharges of aldrin, dieldrin, endrin, isodrin, 
hexachlorobenzene, hexachlorobutadiene and chloroform. 
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o Council Directive 90/415/EEC amending Annex II to Directive 86/280/EEC on 
limit values and quality objectives for discharges of certain dangerous 
substances included in List I of the Annex to Directive 76/464/EEC. This 
Directive covers discharges from industrial plants handling 1,2- dichloroethane, 
tricholoroethylene, perchloroethylene and trichlorobenzene 

 
Emission Limit Values  for List I have been determined by Council as proposed by 
Commission, on the basis of toxicity, persistence and bioaccumulation of the 
respective contaminant. Where appropriate ELVs were established by sector and 
type of product.  
 
Emission Standards shall determine: 
 
Maximum Allowable Concentration  i.e. in a discharge (in case of dilution, to 
divide  limit value by Dilution Factor); 
 
Maximum Quantity (i.e. Concentration over a period of time). This may be 
expressed in terms of unit of weight of pollutant per unit of production. 
 
The Emission Standards to be set must not exceed Emission Limit Values as set by 
the Commission. 
 
Environmental Quality Objectives (EQO) are to be established by Commission for 
List 1. These are determined on basis of toxicity, persistence bioaccumulation and 
sediment accumulation. 
 
Article 6 of CD 76/464 establishing List I and List II substances has now been 
repealed by the Water Framework Directive 2000/60/EC. This means that list 
prioritized as List 1 substances have been replaced by Annex X List of Priority 
Substances (Council Decision 2455/2001/EC) with the exception of those 
substances for which a daughter directive is available. Annex X includes a list of 33 
Priority Substances, including: 
 
10 Priority Hazardous Substances (PHS) whose discharges in the marine 
environment are to be terminated or phased out within a 20-year period, through 
specific implementation programmes which need to be in place before 2005. 
 
15 Potential Priority Hazardous Substances which  are as yet under consideration 
by the Commission for inclusion as PHS but whose status is currently as Priority 
Substances. 
 
8 Priority Substances whose discharge into the marine environment need to be 
properly controlled and progressively reduced to acceptable limits; 
 
CD 76/464 and  its daughter directives  have all been transposed as Legal Notices 
under the Environment Protection Act (2001).   
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LN 213 of 2001 transposed the framework directive CD 76/464. It nominated the 
EPD as the competent authority responsible for implementing the provisions of the 
LN, including the responsibility to take necessary measures  to eliminate pollution 
through discharges of List 1 substances, and to reduce pollution by List 2 
substances. 
 
LN 218, LN 219, LN 220, LN 221, and LN 227 of 2001 which transpose the 
daughter directives foe CD 76/464, set the identical emission limit values and 
environmental quality objectives  for  selected List I substances as discharged by 
specific industrial operations. Many of these industrial operations and activities are 
not currently present in Malta. Therefore strictly speaking, such ELV and EQOs 
may not necessarily apply to Malta if the respective industrial operation is not 
present. Nonetheless, the various LN themselves have provisions to allow the 
application of these ELV and EQOs  to all other operations which may give rise to 
the release of such contaminants in the marine environment. If anything, the ELV 
for all other operations should be more stringent.     
 
The Commission approved a request submitted by Malta for a transition period of up 
to March 2007 to be able to come in line with the provisions of CD 76/464  in 
respect of  four List I substances, namely: chloroform, cadmium, perchloroethylene 
and trichloroethylene. 
 
 
For List II compounds, a Member State must establish programmes of reduction 
by: 
  
o Requiring authorization of discharges based on Emission Standards. 
o Such ELVs are to be based on EQOs according to Council Directives. 
o Including specific provisions controlling composition and use of chemicals 

taking into account latest economically feasible technical developments. 
o Including deadlines for implementation 

 
Results of such programmes are to be reported to the Commission. Furthermore the 
Commission expects that programmes of different member states are to be 
sufficiently co-ordinated. 
 
The Directive therefore provides for the setting up an authorization system 
responsible for the following duties: 
 

a) To lay down emission standards into inland surface waters, 
territorial waters and sewers. 

b) To grant authorization for existing discharges for limited periods 
under given conditions (as determined by Commission).  

c) To review authorizations every 4 years. 
d) To take appropriate steps to stop contraventions  
e) To draw up an inventory of discharges (which may contain List I 

chemicals). 
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f) Establish a national monitoring network. 
g) Report to Commission about its work 

 
Furthermore, this authorization system will have to control through action plans and 
other management tools, illegal and accidental discharges into the marine 
environment, as well as land-based discharges from diffuse sources. 
 
 
2.2 Council Directive 91/271/EEC  Concerning Urban Waste 

Water Treatment 
 

This Directive requires member states to meet certain standards for urban waste 
water collecting systems and for the treatment of urban waste water. These 
obligations are to be met in several stages, depending on various factors such as the 
sensitivity of receiving waters, and the population equivalent of the urban area under 
consideration.    
 
This Directive gives specific guidelines for the level of wastewater treatment which 
would be required for different population equivalents and receiving waters. Urban 
wastewater includes domestic and industrial wastewater. Generally, this Directive 
states that wastewater entering a collecting system must be subject to secondary 
treatment before being discharged at sea. 
 
Sensitive areas are to be identified, based mainly on risk of eutrophication. More 
stringent treatment is required for discharges to such sensitive areas. Primary 
treatment may be sufficient for less sensitive areas provided that the water quality is 
not adversely affected (i.e. there is good water exchange and subsequently there are 
no actual or potential risks of eutrophication or oxygen depletion). 
 
The Directive requires that direct marine discharges of  wastewaters from the agro-
food industry be regulated by the competent authority. This sector includes fish-
processing and packaging and the meat industry (i.e. the more relevant local 
sectors). It is possible that pig and other livestock production units would fall under 
this sector which also need to be controlled.  The consultant has been informed that 
with respect to the local situation, such livestock production units which produce 
considerable organic wastes, are not to be allowed to discharge into public sewers, 
once the proposed urban wastewater treatment plants are in operation. No details of 
alternative plans for the disposal of such discharges are currently available. The EPD 
as the Competent Authority controlling direct marine discharges, must be able to 
ensure that such liquid wastes/sludge as arising from the local agro-food industry, 
will not give rise to diffuse (or inland) discharges into the marine environment. 
According to Ing Stefan Cachia  of the Ministry for Resources and Infrastructure 
(verbal communication,  27th January 2003), consultancy services will be requested 
to propose a strategy and work plan to address this issue. 
 
The Directive also requires that the disposal of sludge produced from wastewater 
treatment be regulated and that this is not discharged into the marine environment. 

 16



 
 
 
 

Malta University Services Ltd     
Consultancy on matters related to direct discharges into the marine environment 
NATIONAL MARINE POLLUTION STRATEGY…………………………………….Version 13 March 2003 
 

 
The Competent Authority shall be responsible for a monitoring programme of: 
 
o the discharges from urban wastewater treatment plants, according to Annex I for 

discharges from waste treatment plants into the marine environment and into 
sensitive areas, in order to  confirm compliance with limit values and quality 
objectives stipulated in Annex I (Table 1 and Table 2 for BOD, COD, total 
suspended solids, total P and total N); 

 
o as well as the waters receiving such discharges (from WTP as well as from 

industrial sectors identified above), in cases where it can be expected that the 
receiving environment will be significantly affected (as in Malta).  

 
Results from these monitoring programmes are to be made available to the 
Commission upon request (probably every two years) 
 
This Directive has been transposed in LN  340 of 2001 (Urban Waste Water 
Treatment Regulations, 2001). 
 
Three coastal areas have been identified as less-sensitive on the basis of  their ‘high 
natural dispersive’ character. These are the coastal waters receiving wastewaters 
from the three main outfalls: Xghajra, Cumnija and Ras il-Hobz. 
 
Furthermore, the Commission has granted a transition period so that wastewaters 
discharged from Ras il-Hobz, Cumnija and Xghajra, will be treated to ensure 
compliance with the required environmental protection by December 2004, by 
October 2006 and by March 2007, respectively. The planned treatment plants will 
achieve the emission criteria for COD (annual mean of 125 mg of oxygen/l), BOD 
(annual mean of 25 mg of oxygen/l) and total suspended solids (35 mg/l) as required 
by the Directive. Furthermore there will be provision for dentrification so that the 
total Nitrogen emission criterion of 15 mg/l N will also be complied with (Ing. 
Stefan Cachia, Minstry of Infrastructure and Resources, personal communication).  
 
 
2.3 The Water Framework Directive 
 
The Water Framework Directive (CD 2000/60/EEC) established a framework for 
Community action in the whole field of water policy.  While it is not within the 
terms of reference of the present consultancy to address this Directive directly, its 
implementation will greatly affect the implementation of  other water related 
directives, such as that of  CD 76/464/EEC and 91/271/EEC, which are the main 
directives relevant to the present study.  Therefore, for the purpose of this study it 
would be opportune to review the general provisions of this Directive and in 
particular, to identify those elements which should be taken into consideration in the 
implementation of the NMPS.  
 
The general aims of this Directive are to protect different types of water bodies 
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(including coastal waters) from further deterioration; to enhance the status of aquatic 
ecosystems and to promote sustainable use of water resources.  
 
The Water Framework Directive aims at establishing a management structure for a 
European water policy, with the following main objectives: 
 

• expanding the scope of water protection to all waters, surface waters and  
groundwater; 

• achieving "good status" for all waters by a certain deadline; 
• water management based on river basins; 
• "combined approach" of emission limit values and quality standards; 
• getting the prices right: charges for water and waste water reflecting the true 

costs; 
• getting the citizen involved more closely; and 
• streamlining legislation. 

 
As seen from the above account, the Water Framework Directive,  embraces a wide 
range of issues related to water quality. In the following account, reference is made 
only to those issues relevant to the Council Directives, compliance to which is being 
assessed in the present study. 
 
While the main focus of this Directive is the management of river basins, it aims to 
protect all waters, i.e. groundwater and surface waters, freshwaters and coastal 
waters. In the case of Malta, there are no permanent rivers, and most freshwater 
streams are not of a permanent nature (tending to dry up during the summer 
months). Nonetheless, the provisions of this Directive will have an impact on the 
management of such ‘inland waters’, and will require  local environmental 
authorities to formulate legislation and control of such bodies of water. It is beyond 
the scope of the present study to deal with such issues. 
 
Whilst vastly expanding the scope of water protection, it will encompass and extend 
the effectiveness of a number of existing directives. The key obligations under the 
Water Framework Directive are of particular importance where river basins are 
shared between Member States or between Member States and Third Countries. 
 
CD 76/464/EEC and its daughter Directives will, in terms of their provisions, be 
integrated into the Water Framework Directive, allowing them to repealed in a 
phased approach. The Framework Directive will complement and complete other 
key pieces of water-related legislation: in particular, the 1991 directive on urban 
waste water treatment. All transposition and implementation considerations 
concerning these Directives should therefore take account of this fact. 
 
The Government of Malta intends to apply the provisions of this directive to Malta, 
and  initially established the date of the 30 September 2002 as the date on which the 
directive  would be transposed and brought into force.  It entrusted the Malta 
Resources Authority, in consultation with the Malta Environment and Planning 
Authority, with the responsibility of recommending the methodology of the 
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transposition of the Water Framework Directive.  The Malta Resources Authority 
has issued a consultation paper on the implementation of this Directive (4 September 
2002) and has now prepared draft legislation for its transposition. 
 
The whole of Directive 76/464/EEC will be repealed after 13 years of the date of 
entry into force of the WFD (Art. 21(2) ). 
 
As already indicate above, Article 6 of Directive 76/464/EEC (which authorizes the 
Council to lay down limit values for emission standards for various dangerous 
substances) has now been repealed, and the List I substances as identified in the 
same Directive, has been now replaced by a list of 33 priority substances as Annex 
X to the WFD (as identified above in Section 4.1.2) 
 
In tackling water pollution from substances prescribed under this directive and its 
daughter directives, Candidate Countries should use the “combined approach” set 
out in the Water Framework Directive. That is to say, rather than basing emission 
standards on emission limit values or on water quality objective, both approaches 
should be used to mutually reinforce each other. In any particular situation, the more 
rigorous approach will apply. 
 
Good chemical status will be determined by compliance with European 
Environmental Quality Standards (EQS) for Annex X substances. Daughter 
Directives will be required to define such standards. Should agreement on European 
standards not be achieved within five years from the publication of the list, then 
Member States must set their own standards. 
 
Measures to cease or phase out discharges of 10 PHS within a 20-year period must 
be implemented before 2005. For the 15 potential PHS (still under review), further 
studies will be carried out to ascertain before 2003, whether they should be 
classified as PHS. For the rest of the Priority Substances, pollution reduction 
programmes are to be set up and implemented. 
In the meantime, Emission Limit Values and Water Quality Objectives established 
under CD 76/464 and its daughter directives are to be carried forward subject to the 
above review deadlines.  
 
Member States may apply the principles and procedures laid down in the Water 
Framework Directive for the purpose of implementing Article 7 of the Dangerous 
Substances Directive (which obliges Member States to establish programmes to 
reduce water pollution caused by List II substances) (Art. 21(3b) of the WFD). 
 
The Commission within two years of the date of entry into force of the Water 
Framework Directive will review the Daughter Directives under Directive 
76/464/EEC. The provisions for controlling water pollution by substances on the 
priority list under the Water Framework Directive will need to be revised. The 
review will consider the repeal of controls for all other substances (Art. 16(8) of the 
WFD). 
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As a general rule, Candidate Countries should be able to use the programmes under 
Directive 76/464/EEC to fulfil the relevant parts of the requirements of the Water 
Framework Directive (for example the provisions of Art. 11 relating to the adoption 
of a programme of measures to achieve the environmental objectives set out in 
Article 4 of the WFD; and Article 13 which contains provisions relating to river 
basin management plans). 
 
To conclude this section, it is evident that the implementation of the WFD will 
prompt a number of important and fundamental changes to Maltese legislation for 
the protection of our water resources. At this stage, and for the  purpose of the 
present consultancy, it would have been desirable to have available sufficient 
information about the manner in which EU member states and possibly Candidate 
Countries are trying to implement the wide-ranging provisions of this WFD in a 
phased approach. Unfortunately, no such information was available at the time of 
writing this report.  However one set of implementation milestones (as identified by 
the Scottish EPA, 2002) which may serve as useful guidelines for Malta,  are as 
follows: 
 
December 2003 Enactment of transposing legislation and identification of 

‘competent authorities’.  
 
December 2004 Identification of pressures and impacts on surface waters and 

ground waters. 
 
December 2006 Environmental Quality Standards set for all surface waters 
 
December 2009 Publication of River Basin Management Plans 
 
December 2015 Achievement of environmental objectives. 
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3. MONITORING OF DIRECT DISCHARGES INTO 
THE   MARINE ENVIRONMENT 

 
3.1 Monitoring Methodology  
 
3.1.1 Monitoring Strategy Adopted 
 
For the purpose of this consultancy, the Director of the EPD had appointed Mr. Joe 
Callus, Head of the Pollution Control Coordination Unit and Ms Prassede Vella, 
from the same Unit, as liaison officers. 
 
Following a number of consultation meetings with  such liaison officers, and in 
consultation with the Director of the EPD, a final monitoring programme was 
submitted and approved. 
 
The formulation of this monitoring programme took into consideration a number of 
limiting factors including: 
 
o the tight deadlines set for such consultancies,  
o the need to have such preliminary data at the shortest possible time so as to be 

able to develop a National  Marine Pollution Strategy (NMPS) on the basis of 
such data; 

o the limited number of samples which could be collected for the purpose of the 
present consultancy; 

o the eventual reporting obligations of the EPD as a competent authority 
controlling direct marine discharges. 

 
Subsequently, for the purpose of such quantitative assessment of direct marine 
discharges, only the most significant marine point discharges were considered. Point 
sources were defined as those points of discharges of wastewater which may collect 
effluents from one or more inland or sea-based activities and which discharge 
directly on the shoreline or at some distance out into the sea. 
 
Furthermore, in formulating the monitoring programme, we were guided solely by 
CD 95/337 and 92/446. These Council Decisions stipulate the reporting obligations 
under the relevant Council Directives. More specifically, they identify the main 
industrial operations and activities which need to be given priority for the purpose of 
the relevant Council Directives, with particular reference to the discharges of List I 
and the more relevant List II substances. On the basis of these Council Decisions, 
the direct marine discharges of two specific industrial sectors were identified for 
monitoring, namely: the two power stations at Marsa and Delimara, and the shipyard 
sector (Malta Drydocks: including discharges which arise both from the Malta 
Drydocks Tanker Cleaning Facility at Rinella, as well as the Dockyard at Cottonera, 
and the  Malta Shipbuilding at Marsa).  Furthermore, since most other industrial 
sectors which could discharge the relevant substances, are presently connected to the 
main national sewers, it was decided to focus the present monitoring programme on 
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the three official sewer outfalls at Wied Ghammieq, Cumnijja and Ras il-Hobz 
(Gozo). 
 
Subsequently, it was decided to distribute the collection of samples as follows: 
 
 Sewer Outfall at Wied Ghammieq: 24% 
 Sewer Outfall at Cumnija:  24% 
 Sewer Outfall at Ras il-Hobz:  24% 
 Power Stations:   14% 
 Shipyards:    10% 
 Other:       3% 
 
Most samples consisted of undiluted wastewaters produced from the more relevant 
discharge points of these sectors.  
 
A this stage it would be opportune to point out that MEPA has recently commenced 
regular sampling of effluents to ensure compliance. No results from this compliance 
monitoring were available by the time of finalizing this report.  
 
 
3.1.2 Parameters Monitored and Analytical Methods 
 
The relevant directives make references to general classes of chemicals as well as to 
a wide range of specific named chemicals.  While in general, the present consultancy 
will take into consideration all such chemicals and classes of chemicals, for the 
purpose of the present monitoring programme, priority was given to those named 
chemicals as specified in the relevant Directives  which in the light of our 
experience, may be most relevant to the local environmental and industrial context.   
 
Analysis was carried out in four different laboratories as indicated in Table 1. These 
included:  
 
o Marine Ecotoxicology Laboratory, Department of Biology (UoM)   

  (Prof. V.Axiak); 
 

o Department of  Chemistry (UoM): Analytical Laboratory   
(Dr. G. Peplow); 

o CEFIT S.r.l. of Avola (Italy); 
 
o Department of Chemistry (UoM): Analytical Laboratory  

(Prof. A. J. Vella). 
 

The methods of analysis employed were wherever possible, those required by the 
relevant Directives, and the standard protocols are listed in Table 1. 
 
Total petroleum hydrocarbons were measured as follows: Whole samples 
(unfiltered) were extracted using dichloromethane. The  solvent was evaporated off 
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and extract was fractionated by column chromatography on silica gel using 
chloroform as elutant. The dried eluate was weighed and the mass taken to represent 
aliphatic plus aromatic petroleum hydrocarbons. 
 
Persistent petroleum hydrocarbons were measured as follows: The extract from 
the column chromatography ( =  total petroleum hydrocarbons) was spiked with an 
internal standard and analysed by gas chromatography (BP1). The unresolved 
complex mixture (UCM, consisting of the persistent hydrocarbons) was quantitated 
using a 'cut and weigh' technique against a calibration curve prepared from known 
solutions derived from a severely degraded petroleum (by chloroform extraction 
from SiO2 column and spiking with the internal standard).  
 
Organotins: as total organotins on unfiltered water determined as per method 
described in Carlier-Pinasseau et al., Appl. Organometal. Chem., 1996, v. 10; 505. 
 
Cyanides were measured as total cyanide after distillation using colorimetric 
method, described in Greenberg et al., Standard Methods for the examination of 
water and wastewater; 15th edition, 1980, American Public Health Association, 
Washington DC. 
 
Fluorides were measured as dissolved fluoride content determined by ion selective 
electrode for dissolved F- (standard electrochemical technique). 
 
In all cases, samples were collected in high density polytene bottles, and stored at –
10oC until being analysed (except for BOD analysis which was carried out either on 
freshly collected samples or on samples which had been stored at 4oC for a 
maximum of 6 hours). 
 
Samples dispatched for the foreign laboratory within a maximum of 14 days of 
collection. These  were sent by courier and were previously frozen at -10 oC. Dr. 
George Peplow, who was in charge of this operation has confirmed that no adverse 
stability effect should have developed for such samples. 
 
 
3.2 Monitoring Discharges from Sewage Outfalls 
 
Due to the very limited data which is currently available on the chemical profiles of 
the domestic/industrial wastewaters being discharged untreated at the three main 
sewage outfalls, it was decided that monitoring of such outfalls will be undertaken 
for 7 consecutive days at 3 samples per day.  Sampling was carried out prior to the 
rain season (30 August to 5th September 2002)  so as to ensure that the data 
generated will be applicable to the worst-case scenario, whereby the generated 
wastewaters will have minimal dilution. 
 
For Malta sewers, samples were collected from the last pumping  station which leads 
to the respective sewer outfall. These stations were the Wied Ghammieq Pumping 
Station and the Pwales  Pumping Station.  For Gozo, samples were taken from the 
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last inspection porthole over the connection of sewers carrying sewage from the 
Victoria Region (most of Gozo) and the Ghajnsielem region (Ghajnsielem and part 
of Nadur). This sewage is then directly discharged through the Ras il-Hobz outfall. 
 
Samples were collected in the morning (08.00-09.30 hours), mid-morning (12.00-
14.30 hours) and in the evening (19.00 - 20.30 hours). 
 
A second  BOD monitoring survey was carried out for Pwales Sewage Pumping 
Station on the 24th-25 February 2003. In this case, 10 samples were collected over a 
24 hour period. 
 
No data is available regarding the flow rates of wastewaters at time of sampling. 
However visual observations confirmed that for all the three sewer outfalls, the 
heaviest flows were always evident during the mid-morning and evening periods. 
On some occasions, particularly heavy flows were visually evident in the evenings 
(e.g. in Gozo for the first three days of sampling). 
 
 
3.3 Monitoring Discharges from the Power Stations 
 
Both the power stations of Marsa and Delimara produce a number of different 
wastewater streams, the nature of which has already been discussed by Axiak and 
Delia (2000). Furthermore, discussions were held with Ing Spiro Grima, and with 
Dr. Anton Mailaq (Chief Chemist, Enemalta) and other Enemalta officials, in order 
to identify the best sampling points to monitor for both power stations. 
 
The sampling stations (including sample reference codes) were as follows: 
 
 
 
Marsa Power Station (6 November 2002)  

MPS1 Wastewater from oil interceptor. This stream also includes boiler 
blowdown wastewaters  from Boiler No. 3 and Boiler No. 4 

MPS2 Cooling water.. Immediately after turbine 8. 
MPS3 Cooling water from Turbine Nos 5 to 7.  
MPS4 Boiler blowdown from boiler 8 
MPS5 Evaporator No 1. Blowdown 
MPS6 Oil Interceptor No. 8 
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Delimara Power Station (7 November 2002) 
 

DPS1 
Oil interceptor. This receives dirty washings from turbine hall 
rather than from oil tanks. 

DPS2 

Boiler washing neutralizing pit. Here wastewaters are treated so as 
to have their pH controlled and also treated with a flocculent so as 
to precipitate any metals etc…  At time of sampling, treatment 
was not complete. Furthermore, this wastewater stream is only 
occasionally (i.e. approx. 4 times per year) discharged through 
main discharge pit to Hofra. 

DPS3 Evaporator blowdown pit 
DPS4 Boiler blowdown from Boiler No. 2 
DPS5 Main discharge pit. Cooling water 
DPS6 Main discharge pit. Cooling water 
 
 
These sampling stations were deemed to be sufficiently representative of the various 
different wastewater streams which are directly discharged into the marine 
environment by these two power stations. It is however to be noted that in the case 
of the Delimara Power Station, the oily wastewater produced during dewatering of 
stored fuel oils is not presently being directly discharged into the oil interceptor 
which has been planned for this purpose (DPS1). It is more likely that such 
wastewaters are reaching the rocky area around the storage tanks and allowed to 
seep into the earth. This matter is soon to be rectified by the Delimara Power Station 
authorities. This fact has to taken into consideration when assessing the results of the 
present monitoring programme. 
 
 
3.4 Monitoring Discharges from the Shipyards Sector 
 
For the purpose of the present monitoring programme, discharges from Malta 
Drydocks (MD), the Malta Drydocks Tanker Cleaning Reception Facility 
(MDTCRF) at Rinella, and the Malta Shipyard at Marsa, were monitored. 
 
In the case of  MD,  Axiak and Delia (2000) had found that most of the separate 
wastewater streams generated by several operations are presently discharged 
intermittently through two main outlets immediately at the water line at French 
Creek. According to Dr. Vince Scerri (Manager ico Environment, MDD), the MDD 
is planning to stop such direct marine discharges from these two outlets in the 
immediate future. Furthermore, it was not feasible to sample wastewaters from such 
outlets due to the highly intermittent nature of these discharges.  
 
On the other hand, significant wastewaters are generated by operations within the 
docks themselves. Such wastewaters are bound to contain a number of relevant 
hazardous chemicals, and these would be discharged at sea when the docks are 
flooded.  Therefore it was agreed that most of the sampling will be carried out in the 
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collecting bottom culverts of a number of docks, while these docks would be dry, 
and when the various ship-repairing operations will be ongoing. 
 
In addition, a sample was collected from the main reservoir discharging wastewaters 
from the acetylene production plant of the MDD. 
 
In the case of Malta Shipbuilding, a single sample from the main dock culvert was 
collected. 
 
The sampling stations (including sample reference codes) were therefore as follows: 
 

MDD Dockwaters (11 November 2002) 

MDD1 
Main culvert at bottom of dock 5. Dock was dry with 
ship in it. 

MDD2 Main culvert at bottom of dock 4. Dock was dry 
MDD3 Main culvert at bottom of dock 7. 
MDD4 Main culvert of Dock 2 
MDD5 Last discharge reservoir of acetylene plant 
MSY1 Malta Shipbuilding Main dock Culvert 

 

 
 In the case of  the MDTCF at Rinella, samples were collected, during decanting and 
when the wastewaters were being discharged at sea.  
 
 MDTCRF  (11 November 2002) 
 

RTC1 Reception Tank No. 3. Waste water stream output from 
reception tank prior to reaching oil interceptor. 

RTC2 From main discharge outlet at Ricasoli main outlet 
RTC3 From seashore immediately in front of outlet 

 
 
3.5 Other Monitoring Stations 
 
Axiak and Delia (2000) have shown that the inshore waters at Marsa (Grand 
Harbour) are receiving potentially hazardous chemicals from a number of industrial 
operations. Subsequently the following samples were collected for the purpose of 
the present monitoring programme, and in order to augment the already available 
database for this industrial area. 
 
Samples were collected as follows (11 November 2002): 
 

Marsa1 In front of Vernon Foods Ltd., Marsa 

Marsa2 Near Marsa Power Station within Cassar Shipyard 

Marsa3 At outlet of Falzon Oils Recycling discharge point.  
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Evidently, this area is receiving a wide variety of wastewater discharged, including 
domestic sewage and industrial waters from sewers, though pumping stations 
overflows. In fact, during the sampling period, highly turbid discharges at Marsa3, 
were evident and these were most likely to be sewage overflow. This observation 
has to be taken into consideration when assessing the results of the monitoring for 
this area. 
 
 
3.6 Results 
 
Results are compiled in Table 2, which includes details about the units of 
measurement and the limits of detection for the respective parameter. Furthermore, 
more detailed descriptive statistics of the resultant chemical profiles of the 
respective discharge points are included in Tables 3 to 9. 
 
BOD readings for samples collected from Pwales Pumping Stations, over a period of 
24 hours in February 2003 are shown in Figure 1. 
  

 
Figure 1: 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 
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similar to those reported at Wied Ghammieq over a 3-day period in September 2002 
(Table 2, and Table 3). 
 
 
These results have been used in order to propose a National Marine Pollution 
Strategy, which follows. 
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4. DIRECT MARINE DISCHARGES 
 
The authorisation system for the control of marine discharges will need to fulfil all 
provisions of the relevant EU directives as already reviewed in the preceding 
sections of the present report.  As already discussed, while these directives apply 
both to discharges into the receiving waters (that is DIRECT discharges) as well as 
to discharges into sewers, the present consultancy is meant to address only the 
former type of discharges, with the EPD acting as the competent authority for their 
control. Such direct marine discharges include: 

 
a) Permanent or Semi-permanent Point Sources;   
b) Illegal or Accidental Point or Discrete Sources; 
c)  Diffuse Sources which may arise from land-based activities   

which could be located either on the coastline, or well inland. 
 
While the present consultancy will mainly deal with the first type of discharges (i.e. 
permanent point sources), the following account will give a brief background to all 
the three types of sources.  
 
 
4.1 Permanent/Semi-permanent Point Sources  
 
A formal inventory of these direct marine discharges (especially those which may 
carry List I substances) is still to be set up. Furthermore, there is no definite database 
on the activities and industrial sectors which discharge directly or indirectly (i.e. via 
sewers) into the marine environment. The Malta Resources Authority (Ms Silvana 
Camilleri, personal communication, December 2002) intends to commission a study 
for this purpose and will be collecting this data during the next two years. 
 
In the meantime, Axiak (2001) had compiled a draft inventory for such  sources 
(with special reference to those which may contain relevant List I/List II 
substances).  The more relevant sources will be briefly identified by sector in the 
following account:  
 
 
4.1.1 Marine Discharges from Public Sewers 
 
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. As indicate earlier on, the MRA was unable at 
this stage to indicate the type of industrial activities/sectors listed under Appendix 2 
of Council Decision 95/337/EC (stipulating the industrial sectors and/or processes 
concerned for List 1 substances of Directive 76/464), which could be discharging 
into the public sewers. 
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4.1.2 Power Stations  
 
Again, considerable volumes of cooling and other wastewaters are currently 
discharged from the two power stations in Malta.  Butyltins, perchloroethylene 
(trace levels)  and   petroleum hydrocarbons (higher levels) are more likely to be the 
most relevant substances in such discharges. Furthermore, in case that chlorination is 
used  for antifouling (thereby leading to chloroform production), the cooling water 
discharged from these power plants, is listed under Appendix 2 of Council Decision 
95/337/EC, which stipulate the industrial sectors and/or processes concerned for List 
1 substances of Directive 76/464. 
 
 
4.1.3 Shipyards 
 
Due to the nature of their operations, these 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 Drydocks (Cottonera), Malta Drydocks Yacht Repair 
Yard (Manoel Island) Cassar Ship Repair, Bezzina Shipyard and Marsa Ship 
Building.    
 
A list of potential List 1 substances may be expected to occur in these discharges, as 
provisionally indicated in the inventory. Furthermore the following activities which 
may give rise to such direct marine discharges from shipyards are listed under 
Appendix 2 of Council Decision 95/337/EC (stipulating the industrial sectors and/or 
processes concerned for List 1 substances of Directive 76/464): 
 
 Electroplating  (Listed as 2.6 for cadmium) 
 Plants using chloroform as a solvent (Listed as 13.6) 
 Use of 1,2-dichloroethylene for degreasing metals (Listed as 14.4) 
 Use of  trichloroethylene as degreasing metals (Listed as 15.2) 
 Use of perchloroethylene for degreasing metals (Listed as 16.3). 
 
 
4.1.4 Oil and Fuel Terminals 
 
Seven separate marine discharge points arising from 5 oil and fuel terminal 
installations are included in the inventory.  The most significant contaminant in 
these effluents would be petroleum hydrocarbons. Most of these terminals do not 
presently possess effluent treatment facilities that would reduce PHC to the usual 
accepted threshold of 5 mg/l. Some heavy metals, traces of which may be found in 
these oily discharges, do not qualify as List I substances. 
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4.1.5 Fish Farming Sector 
 
These direct discharges arise from net washings and fish preparation and packaging. 
The most likely hazardous substance  to be found here would be formaldehyde 
(traces). Furthermore, substances which “have an adverse effect on the oxygen 
balance” (included in List 2) are more likely to be found here, so that COD, BOD 
and nutrient levels would be expected to be significantly high. These discharges 
originate from the fish-processing industry which is listed in ANNEX III of the 
Urban Wastewater Treatment Directive (91/271/EEC). Direct marine discharges 
from this sector are fall under the control of the relevant authorization system, 
especially if they are located in sensitive areas.  
 
 
4.1.6 Other Industries 
 
Axiak and Delia (2000) had identified at least four other direct marine discharges 
arising from industrial complexes. These included a pig farm, a food processing 
company and the location for Malta Film Facilities.  
 
Furthermore, the inventory includes the industrial and sewage waste waters which 
originate from Hal Far Industrial Estate and which are presently being discharged 
indirectly into the sea (through Wied Znuber). 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 by the end of May 2003. 
 
 
4.1.7 Updating and Reviewing the preliminary Inventory of Discharges 
 
The preliminary inventory of direct marine discharges (Axiak, 2001) which formed 
the basis for the above account, is in the process of being updated through the 
present consultancy services. It is expected that such an update (which would 
include details of flow rates, and likely chemical profiles of such discharges) would 
be submitted to the EPD by the end of March 2003. 
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4.2 Non-point/Inland Sources  
 
These diffuse (non-point) sources do not flow into the receiving waters from a 
definite point through an outlet, but are spread along the coast (or inland). They 
include rain runoff (e.g. from dumping sites, or agricultural areas), as well as 
atmospheric fallout of air-borne pollutants (such as lead and PHC from road traffic).  
 
Axiak and Delia (2000) briefly reviewed the relative environmental significance of 
these type of discharges. Such discharges which may be located both along the 
coastline, as well as inland, may lead to a significant contribution of the pollution 
load reaching the marine environment. Indeed, in some cases such as nutrient loads, 
these sources may be equally significant as point sources of discharge. 
 
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 (diffuse source of heavy metal pollution),  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. 
 
 
4.2.1 Sources arising from Agricultural Practices and Animal Husbandry 
 
Axiak et al.,  (2002), briefly assessed the significance and likely biological impact of 
these sources which may lead to marine contamination by excessive nutrients, 
pesticides and other agroc-chemicals. 
 
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. 
 
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 il-Lunzjata, Xlendi, Chadwick, and Bahrija, were analysed for the level 
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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. 
 
 
4.2.2 Marinas and other Maritime Related Activities 
 
There has been significant development of marinas in various localities in Malta 
over the past two decades. This was especially so in Marsamxett area. Unless liquid 
and solid waste management in such areas is properly supervised, there are 
significant risks of pollution by oil and its products, as well as by other contaminants 
such as antifouling paints.  
 
The available data (reviewed by Axiak et al., 2002)  indicate that the levels of 
PHC’s (such as diesel, fuels, and oil products) in superficial sediments from several 
coastal areas show an upward trend.  Development of yacht marinas in Marsamxett 
may have led to a five-fold increase in oil pollution load in the sediments in Pieta 
and Msida over the period: 1992-1999. 
 
Likewise, bad housekeeping and mismanagement in port areas, may also lead to 
pollution by diesel oils, spent oils, and other contaminants. The same may apply to 
chemicals, in cases where chemical cargos are not handled with proper care. 
 
 
4.2.3 Landfills 
 
In a recent study (Saliba, 1999) on the Maghtab landfill,  the data from chemical 
monitoring as well as laboratory-based leachate experiments, indicate that lead, 
nickel and copper are leaching into the sea and that the landfill could be in part 
responsible for this. The same may be true with respect to petroleum hydrocarbons. 
 
Although lead in sediments could be contributed by lead in dust on the coast road, 
the leachate test shows that the landfill is also contributing to some degree.  
 
Levels of lead, nickel and copper in marine sediments collected near Maghtab, were 
higher than those at a control site, especially in Qala San Marku, which always 
showed the highest concentration. Qala San Marku had maximum lead, nickel and 
copper concentrations of 127.24, 10.10 and 15.51 mg/kg Dry Weight (DW) 
respectively, whereas the respective control values were 4.62, 6.71 and 3.6 mg/kg 
DW. The levels for the other metals were below that of the control.  
 
Petroleum hydrocarbon concentration decreased from summer to winter in all 
sampling sites. Qala San Marku had the highest of 48.44µg/g DW chrysene 
equivalents while the control value was 3.26µg/g DW chrysene equivalents.  
 
On the other hand, runoff water collected from Maghtab area had very low values 
for heavy metals and petroleum hydrocarbon.  
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4.3 Illegal or Accidental Point or Discrete Sources 
 
Relevant contaminants may reach the marine environment through persistent or 
transient illegal discharges, or through accidents, and the environmental impact of 
such contaminants could be significant (depending on a number of factors).  
However, it is evident that a NMPS would be not be able to address such discharges 
through a system of authorization.  
 
With respect to accidental spillages, the best that such a NMPS would be able to 
achieve would be to ensure that relevant contingency plans would be in place for the 
more significant potential contaminants as arising from specific land-based 
operations.  
 
With regard to illegal spillages, the NMPS could initiate a separate study to identify 
the more relevant illegal spillages  and the respective existing control regimes. It 
would subsequently have to ensure full enforcement of existing controls, and 
whenever these are lacking or insufficient, to propose more effective/new controls. 
However, the present NMPS will not be able to address these issues in a satisfactory 
manner, due to time constraints. 
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5. SPECIFIC CHEMICALS AND ENVIRONMENTAL 
PARAMETERS TO BE INCLUDED IN THE NMPS 

 
At this stage it would be opportune to give a synoptic overview of the regulatory 
regimes as well as of the level of occurrence in direct marine discharges and in the 
marine environment for all relevant chemicals. This overview is presented in Table 
10 (key) and Table 11.  
 
 
5.1 Establishing Priorities for Action 

 
Table 11 also represents a first assessment on the level of priority of each chemical 
(or class of chemicals), with respect to the proposed NMPS. This level of priority 
was assessed on the basis of one or more of the following criteria:  

 
o regulatory obligations and requirements;   

 
o level of occurrence in local discharges and/or environment;  

 
o practicality and feasibility of being included in NMPS. 

 

Three levels of priority are being defined as follows: 
 
Level 1: Substances included in Level 1 of priority are to be fully addressed in 

the proposed NMPS. Furthermore, whenever it is possible, both 
ELVs and EQS are being set. 

 
Level 2: These substances may be included in the NMPS, but with less 

priority. Whenever possible EQS have been set. 
 
Level 3: These substances need not be addressed specifically in the proposed 

NMPS. Alternatively, we do not have any sufficient data to make any 
assessment at this stage. 

 

 
The EPD as the Competent Authority to implement the proposed NMPS, will need 
to periodically review this priority list (at least every 3 years), as new data is being 
generated. 
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6. SETTING STANDARDS AND LIMITS 
 
6.1 Basic Principles to be Adopted in the NMPS 
 
The setting of  emission limit values (ELV) for the discharge of single substances in 
effluents is the most commonly used measure for control of discharge of dangerous 
substances in the receiving waters.  CD 76/464 adopted to a large extent this 
environmental management approach. For this purpose, the Commission has 
adopted ELV being based on an evaluation of the Best Available Technology (BAT) 
in specific industrial sectors for a number of List I substances (as provided for in the 
various daughter directives of CD 76/464. CD 76/464 also made provisions for the 
use of EQS rather than ELV to attain its objectives.  
 
The WFD (as already reviewed above) introduced the ‘combined approach’, in 
which emissions to the receiving waters should comply with both ELV (mainly 
technologically-BAT- based) and at the same time ensure that EQS are complied 
with. This is the approach that will be adopted in the present proposed NMPS. 
 
In the following account, the rational behind the setting of national EQS will be first 
reviewed. 

 
 

6.2 National Environmental Quality Standards 
 
6.2.1 Background and definitions 
 
As already stated, the main aim of the proposed NMPS is to protect the marine 
environment from the discharge of contaminants which may be hazardous to human 
health and marine life, and in doing so, to satisfy Malta’s obligations as stipulated by 
a number of relevant Council Directives and Decisions concerning the protection of 
the marine environment, with special reference to CD 76/464, and CD 91/271. 
 
The quality of the marine environment should be such so as to be free from any 
hazard or risk to human health, to marine life and its ecosystems functioning, as well 
as to protect the legitimate use of its resources in a sustainable manner. This general 
environmental objective would be achieved by the setting of national environmental 
quality standards (EQS) for specific parameters. 
 
The state of our knowledge on the ecotoxicological properties and mechanisms of 
environmental impact of many potential marine contaminants, is incomplete. 
Therefore it may be argued that if the precautionary principle were to be 
implemented in its fullest sense, then we should  aim at zero release of contaminants 
into the marine environment. However, very often this approach is not feasible in 
practice, it ignores the fact that ecosystems can assimilate some impacts without 
exhibiting unacceptable deterioration and it fails to take into consideration the 
economic and social needs of a country.  
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In fact EC Directives set statutory EQS for List I substances, and oblige member 
states to set EQS for selected List II substances of national concern (as well as of 
List I substances for which the Commission has not set statutory EQS).  
 
An EQS is a concentration limit for a particular parameter which is not to be 
exceeded in order to achieve the general environmental objective as stated above. It 
may be expressed either as a maximum admissible concentration not to be 
exceeded at any time, or as an annual average (computed on a set number of 
regularly collected  samples). The latter EQS would protect against long-term 
chronic exposures. Strictly speaking, EQS (and toxicity) for many substances should 
depend on a number of other environmental parameters of the receiving waters 
including ambient temperature, salinity and amount of suspended matter. However 
in setting EQS for marine waters, these factors are taken into account, so that the set 
EQS would be that which would provide the desired protection even in the worst 
case scenario of environmental conditions. 
  
 
6.2.2 Aiming at Progressive Improvement of Environmental Quality 
 
Nonetheless for the purpose of the present NMPS, a set national EQS is to be 
considered as the MINIMUM standard to be achieved. The NMPS aims at 
progressively eliminating all inputs and discharges of the most hazardous substances 
(as identified in the EU directives), taking advantage of technological advances in 
production and wastewater treatments. Furthermore, the control of discharges should 
not be relaxed simply because a relevant EQS is being met. This strategic option is 
being adopted so as to ensure that the NMPS will lead to a progressive improvement 
of the marine environment (rather than simply the prevention of deterioration of its 
current state). 
 
The Water Framework Directive obliges Member States to phase out (reaching nil 
discharge inputs) all releases of PHS within 20 years time.  Therefore, 
notwithstanding the setting of EQS for List I substances and PHS, this strategic 
target is hereby being adopted for this NMPS. 
 
 
6.2.3 Application of EQS near Point Discharges 
 
The present NMPS will identify emission limit values (ELV) to be applicable to  
point-source discharges into the marine environment. The intention of setting these 
ELVs will be evidently to control such discharges in order to ensure that the set EQS 
are met.  
 
Nonetheless, it is evident that the degree to which this aim is achieved will depend 
on a number of factors (which will be case-specific) including volume and flow rate 
of discharge, levels of contaminants in the discharged effluent, the design of the 
outfall pipe (whether it is equipped with a suitable diffuser, and the water depth at 
which the effluent is released at sea), as well as the hydrodynamics (e.g. water 
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stratification which in turn depends on season) and dispersive properties of the 
coastal area.  
 
It is evident that since these factors may fluctuate with time, even for a given 
discharge point, the aim of the NMPS will not be achieved simply by the application 
of rigid and standard ELVs for all discharges. It is hereby proposed that: 
 
for all discharges,  

 
in addition to the application of such ELV (as identified below); 
 
or when in the opinion of the EPD (i.e. the competent authority to authorize 
such discharges) the strict application of such ELVs will not be feasible 
when taking into consideration BATNEEC principle(Best Available 
Technology not entailing excessive cost),  

 
then the NMPS will allow for the control of such discharges by the application of 
EQS near the discharge point as follows: 
 
In authorizing a particular discharge carrying List  I or PHS, or contaminants of 
concern, the EPD will (whenever possible and desirable): 
 
o require that the discharge will reach the receiving waters through a submarine 

outlet.  
o stipulate the minimum initial dilution factor which is to be achieved by the 

discharge; 
o stipulate the geographical extent of a mixing zone. 

 
For the purpose of this NMPS, the minimum initial dilution factor, will be defined as 
the reduction, expressed as a percentage or fraction, which must be achieved by the 
time the discharge plume reaches the surface or stops rising.  
 
The mixing zone will be defined by that area within which the EQS may be 
exceeded provided that the plume will not produce any visible slicks or other 
aesthetic impact and no acute lethal toxicity on marine life will be evident. In 
determining the geographical extent of this mixing zone, the EPD will ensure that 
should a zone will not reach the shoreline, and that it will pose no environmental 
risks to any protected area or to identified sites of ecological importance. 
 
 
6.2.4 Criteria for the adoption of National Environment Quality Standards 
 
In setting the following national EQS, the present consultant was guided by the 
following criteria: 
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o These national EQS will at least fulfil all obligations of CD 76/464 and CD 
91/271, and whenever possible and desirable, be more stringent in order to 
achieve the stated aims of the present NMPS. 

 
o EQS will be set only for chemicals for which statutory EQS have been set by 

the Commission, and/or for chemicals for which we have some data on their 
environmental levels in Malta, and/or chemicals for which we have sufficient 
toxicological and other data. For those chemicals which do not confirm to one of 
more of these criteria, no EQS are being set. In the case of priority substances, it 
is planned that such standards will be eventually set by the Commission at a 
European level.  

 
o Whenever possible these EQS will take into account other EQS as prepared and 

adopted by other countries. 
 
o Whenever applicable and when sufficient data is available, EQS should take 

into account existing local background levels of the respective contaminant. 
 
o Most national EQS will apply to the water phase. However in the case of a 

number of heavy metals, petroleum hydrocarbons, TBT and total butyltins, 
quantitative EQS in sediments are also being proposed for industrial and non-
industrial areas (see below). For non-industrial areas, these sediment quality 
standards are being set, taking into consideration archived local and 
Mediterranean background levels as well as toxicological data on the lowest 
effect level (whenever this is available). For industrial areas, these sediment 
standards are being set as guidelines to be achieved generally assuming a 
maximum 75% reduction in pollution levels by 2007.   

 
o In the case of TBT in sediments, EQS are also being set for total butyltins (sum 

of tributyltin, dibutyltin and monobutyltin). This will give a better picture of the 
loads of TBT in sediments, since TBT degrades into DBT and MBT. 

 
o For those pesticides or biocides which are banned for local use and for which 

we do not have sufficient data, the precautionary approach has been adopted and 
the national EQS set for these chemicals would require no traceable level (i.e. 
not detectable with standard analytical protocols as prescribed by the 
Commission). This will only apply for those cases where no legal EQS have 
been set for the particular pesticide, during the transposition of the EU directives 
in local legal notices. 

 
o In the case of dissolved nutrients (phosphates and nitrates) guideline desirable 

EQS are being set  with the aim of trying to control eutrophic conditions in local 
inshore waters. These EQS have been set, after an assessment of archived data 
for these two parameters in semi-enclosed areas susceptible to moderate 
eutrophic conditions, and clean reference sites. 
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6.2.5 Application of the National Environmental Quality Standards 
  
The limits set for the national EQS will be (unless otherwise indicated) expressed as 
annual mean concentrations as analysed for a minimum number of samples (to be 
decided upon by EPD) which would be regularly collected through a single year. 
Analysis will be carried out as per prescribed and standard analytical techniques. 
 
Samples collected during unusual climatological or other natural conditions, will not 
be counted for the purpose of compliance. Such natural conditions will include 
heavy rainstorms. 
 
Regular monitoring will need to be carried out to confirm compliance with the set 
EQS, as detailed later on in the present report. The analytical protocols to be used in 
such monitoring will be those as prescribed by EU directives and as transposed in 
local legislation.  
 
For the case of petroleum hydrocarbons, the proposed EQS in sediments have been 
set on the basis of archived data generated using UV spectrofluorimetry. It is hereby 
proposed that the same analytical methodology will need to be adopted for 
compliance monitoring purposes. 
 
For some parameters, different EQS have been set to industrial and non-industrial 
coastal areas.  
 
For the purpose of this NMPS, the following industrial areas have been identified: 
 
 Grand Harbour, Marsamxett Harbour, Marsaxlokk, Mgarr Harbour. 
 
 Officially designated marinas 
 
The rest of the territorial waters of the Maltese Islands are being classified as non-
industrial areas. 
 
In the case of heavy metals the set EQS concentrations in water refer to the total 
dissolved fraction. 
 
Table 12 lists the EQS set for the purpose of the proposed NMPS. 
 
 
6.3 Setting Emission Limit Values 
 
The basic requirement for the proposed ELV will be to fulfil all obligations of CD 
76/464 (and its daughter Directives) and CD 91/271. 
 
Unless otherwise stated, ELV are set on a monthly average basis. The daily average 
ELV will be twice that for the monthly average. 
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In the case of organic chemicals (including pesticides) which are currently banned 
from use (Pesticide Control Act Xi OF 2001), but which are known to be persistent 
in the marine environment, while EQS have been set, the proposed ELV will be set 
at zero (i.e. they should not be detectable with the standard analytical protocols as 
prescribed by the relevant legislation). 
 
The same zero ELV is being set for PCBs. The enforcement of this ELV for direct 
marine discharges will entail an implementation programme which will be described 
later on in the present report. 
 
The daughter directives for CD 76/464 lay down ELV for selected List I substances 
with respect to a limited range of industrial sectors and activities which are known to 
be major sources of release of such chemicals (which are also stipulated in the 
relevant daughter directives).  These ELVs have been set taking into consideration 
the possible limits which could be reached by BATNEEC. It is therefore evident that 
in setting ELV for discharges originating from industrial sectors and activities which 
are not stipulated, more stringent limits should apply. 
 
Whenever possible, ELVs are being proposed in a phased approach taking into 
account the need to achieve the main aims of the NMPS, to satisfy all EU 
obligations as well as taking into account BATNEEC. In the case of substances 
identified as PHS by the WFD,  the final ELVs to be achieved by 2020 will be zero 
levels (.e. they should not be detectable with the standard analytical protocols as 
prescribed by the relevant legislation). Up till the year 2020, increasingly stringent 
ELVs are being proposed. These have been determined taking into account any data 
which may be available on the level of their occurrence in local direct marine 
discharges and in the marine environment. 
  
Unfortunately, for a number of chemicals, the data which is available is not always 
sufficient. In such cases, ELV are being proposed, assuming a minimal dilution 
factor of 20 which would be required to achieve the EQS for the respective 
substance.  It is imperative that the EPD as the competent authority will periodically 
update such ELV (for example every 5 years), depending on the availability of data, 
and provided that compliance with EU directives will be ensured.  
 
In all cases, it will never be permissible to reduce the loads of contaminants in 
wastewater streams being discharged into the marine environment to the 
required ELV, through dilution with other wastewater streams (such as cooling 
waters). 
 
Table 13 lists the ELV set for the purpose of the proposed NMPS. 
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7. IDENTIFICATION OF SENSITIVE AND LESS 
SENSITIVE AREAS AS PER CD 91/271 

 
7.1 Definitions 
 
As already discussed above CD 91/271 requires the identification of sensitive and 
less sensitive areas. 
 
The identification of such areas requires an extensive body of baseline information 
which is not completely available at present. Therefore the following proposals are 
being submitted for further consideration by MEPA on a provisional basis. They 
should be revised in the light of any additional data which may be eventually made 
available. 
 
For the purpose of the present NMPS, a less sensitive area  is defined as that marine 
receiving water: 
 

which is not adversely affected by the discharge due to the morphology, 
hydrology or specific hydrodynamic conditions of the area; 
 
which is not subject to eutrophication or oxygen depletion for some other 
reason; 
 
from which, the resultant discharged wastewaters may not be transported to 
any adjacent sensitive area so as to cause detrimental environmental effects 
in the latter. 

 
A sensitive area is defined as that marine receiving water: 
 
 which is currently exposed to eutrophication; 
 

which is potentially exposed to eutrophication due to poor water exchange or 
low dispersive properties; 
 
whose marine eco-system(s), habitats and biota may be considered to be 
particularly sensitive to toxic contaminants and/or eutrophication. 

 
The last criterion for the selection of a marine sensitive area is being included so as 
to comply with the provisions of the WFD. 
 
The selection of these areas has been based on the above criteria, taking into account 
available archived data on the quality of local coastal waters recently reviewed by 
Axiak et al. (2002). This data has been mostly derived from an on-going monitoring 
programme undertaken by the present consultant on behalf of the Pollution Control 
Coordinating Unit of the Environment Protection Directorate. This monitoring 
programme which was initiated in 1998 monitors nutrient levels, chlorophyll, water 
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transparency and other water quality parameters at 68 fixed stations, almost every 4 
months. Regular monitoring reports had been submitted to PCCU. 
 
The extent of coastal waters being monitored as well as the location of fixed 
monitoring stations are being shown in Figure 2. 
 
It may be noted that such a monitoring programme covers most, but not all the local 
coastline. As such, the NMPS is making a provision to extend this monitoring 
programme for the rest of the coastline (particularly in Gozo, and along the South, 
South-West part of Malta) for the next 5 years. On the basis of this new data, 
additional sensitive sites may be identified in the future. In the interim period, and 
until further data is available, three sites are being designated as candidate sensitive 
areas. For the purpose of the present NMPS, they should be treated as less-sensitive 
areas, but discharges into these areas should be assessed with proper caution. In 
particular, the receiving water for the Cumnija Outfall are being considered as 
candidate sensitive areas.  
 
In the case of sewer outfalls or discharges in Candidate Sensitive Areas, efforts are 
to be made to reduce nutrient levels through adequate water treatment, preferably to 
comply with ELV for such nutrients as set  in sensitive areas. Authorization of such 
discharges in Candidate Sensitive Areas will be granted on a temporary basis while 
further studies should be carried out by MEPA to assess the likely environmental 
impact of such discharges. 
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Figure 2 Areas and location of monitoring stations 
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7.2 Designation of Areas 
 
Table 14 shows the designation of areas as per CD 91/271. It also shows areas 
which are being designated as industrial areas for the purpose of applying ELVs and 
EQS for substances and classes of substances other than COD, BOD, total nitrogen, 
total phosphorus and TSS.  
 
 
Table 14:  Designation of Sensitive and Less-Sensitive Areas (as per 
CD 91/271) 
   
Sensitive Area Xlendi Bay including Kantra Creek  
 Mgarr ix-Xini  
 Mgarr Harbour *  
 Mellieha Bay  
 St. Paul's Bay, including Mistra  
 Salina Bay  
 St. George's Bay  
 St. Julian's Bay  
 Marsamxett *  
 Grand Harbour *  
 Marsascala  
 Hofra iz-Zghira  
   
   
Candidate Sensitive Area Marsalforn  
 St. Thomas Bay  
 Receiving waters: Cumnija Outfall *  
   
   
Less-Sensitive Area Receiving Waters: Ras il-Hobz Outfall *  

 
Receiving Waters: Wied Ghammieq (Xghajra) 
Outfall *  

   
Note:  *  indicates that area has also been designated as an industrial area  
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8. POLLUTION CONTROL PROGRAMMES 
 
The NMPS being hereby proposed is to incorporate pollution control programmes 
(PCP) for relevant specific chemicals or classes of chemicals as identified above.  
 
These PCP will include programmes to eliminate the discharges of certain chemicals 
into the marine environment, as well as programmes to reduce the release of other 
less dangerous chemicals. 
 
Such programmes aim at providing a transparent,  and coherent structure which will 
aim at achieving the stated objective in a comprehensive manner. 
 
These programmes will cover the whole territorial waters of Malta, and will be 
based on both existing local legislation as well as any new legislations which may be 
required to implement the various provisions of  being proposed hereunder.    
 
The programmes will identify specific strategic targets which are to be achieved as 
well a set of actions which will need to be implemented to achieve such targets 
according to a well defined time-table. Such a time-table will take into consideration 
any transition period granted by the Commission in the compliance with the relevant 
directives (as already identified). 
 
The more direct priority for such programmes is to control direct marine discharges 
from point-sources (as identified and defined above). In addition, and when it is 
feasible, the programmes will also include actions to control emissions from diffuse 
sources. 
 
For all programmes, it is assumed that a Authorization System for granting 
permits for point source direct marine discharges will be in full operation by 
the end of 2003. 
 
In order to minimize on space, as well as to introduce the several pollution control 
programmes in a comprehensive and clear manner, the various chemicals have been 
grouped into separate classes with a defined PCP for each class. Each PCP is being 
assigned a code number for each of reference. 
 
A total of  nine PCP are being proposed as listed in Table 15. They are being 
appended to the present report. 
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Table 15:  List of Pollution Control Programmes being proposed in 
the present NMPS 
  

PCP1 
COD, BOD, Total Nitrogen, Total Phosphorus, Total Suspended 
Solids. 

PCP2 Compounds of Mercury and Cadmium 

PCP3 
Lead, Nickel, Arsenic, Chromium, Copper, Silver, Selenium and 
Zinc. 

PCP4 

Aldrin, Dieldrin, Endrin, Isodrin, Hexachlorocyclohexane, DDT, 
PCB, 1,2 Dichloroethane, Carbon Tetrachloride, 
Pentachlorophenol, Hexachlorobenzene, Hexachlorobutadiene, 
Trichlorobenzene, 

PCP5 Trichloroethylene, Perchloroethylene, Chloroform 

PCP6 

Alachlor, Atrazine, Chlordane, Chlorfenvinphos, Chlorpyrifos, 
Cypermethrine, Dichlorvos, Diuron, Endosulfan, Heptachlor, 
Isoproturon, Malathion, Methoxychlor, Parathion, Simazine, 
Toxaphene (Campheclor), Trifluralin. 

PCP7 Petroleum hydrocarbons 

PCP8 Tributyltin 

PCP9 Cyanides and Fluorides 
 
The various PCP cover 47 specific chemicals or classes of chemicals, which amount 
to almost 70% of the whole list of chemicals which have been identified as 
hazardous or potentially hazardous substances by EU or other regulations. All the 
relevant substances addressed by CD 76/464 are being covered by such PCP. 
 
Furthermore it is proposed that further studies will be carried out on the rest of those 
chemicals whose control of release in direct marine discharges, is not being covered 
by the present NMPS. 
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9. AUTHORIZATION SYSTEM FOR DIRECT 
MARINE DISCHARGES 

 
9.1 General Responsibilities for an Authorization System. 
 
As already provided by the proposed NMPS, point marine discharges may be 
controlled through the establishment of ELV or the implementation of emission 
controls based on best available techniques. Diffuse sources may be controlled by 
establishing best environmental practices, codes of good practice. 
 
All such discharges are to be controlled in such a way so as to achieve the set 
environmental quality objectives, and following the lines of operations as identified 
in the preceding sections of this report (and as detailed in the different PCP). 
 
After setting the ELV and EQS to be met, the Competent Authority may  grant 
authorization for marine discharges for limited periods under given conditions (as 
determined by Commission). These authorizations are to be periodically reviewed. 
An inventory of such point (and possibly diffuse) sources of discharges needs to be 
kept and regularly updated. 
 
In case of coastal waters which are found to be degraded or below ‘good’ status, 
environmental quality standards will need to be established for pollutants concerned, 
followed by thorough investigation of the point or diffuse sources which may be 
leading to such a situation. Authorization for discharges or for the particular land-
based activities constituting the diffuse source, will then be reviewed and if 
necessary, withheld. 
 
Furthermore, the Competent Authority must be able to take the appropriate steps to 
stop contraventions resulting both from point and diffuse sources. 
 
 
9.2 Permits for Direct Marine Discharges 
 
Direct discharges of waste waters or of any process waters into the marine 
environment must be controlled by an Authorization System in the form of a 
Competent Authority, which is to be EPD (to be represented by its Director).  
 
Therefore, no person shall without the written consent and authorization of the EPD, 
discharge or allow to be discharged, whether directly or indirectly any substance into 
the marine environment.  
 
All current and future direct marine discharges (as described in the preceding 
sections of the present report) will need to be covered by such an Authorization 
System. Whenever a person intends to discharge any substance into the marine 
environment, he shall apply to the EPD in a prescribed format for the granting of a 
discharge permit. For current direct marine discharges, the same discharge permit 
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will need to be requested within a stipulated period of time (e.g. 2 – 3 months). Such 
requirements will need to be covered by provisions through appropriate legal notices 
to be issued under the Environment Protection Act of 2001. 
 
To a limited extent, existing legal notices (as already identified in the present report) 
cover some (but not all)  of the requirements of the proposed NMPS.  The EPD will 
need to determine what legal instruments will be further required to cover all the 
requirements of the proposed NMPS.  
 
 
9.3 Conditions for Permit 
 
Prior to the granting of a permit for direct marine discharge, the EPD must be 
provided with the following information: 
 
o a detailed description (including a site plan) showing the location of the source 

and/or of point discharge; 
 
o an indicated point for the inspection and sampling of the effluent before 

discharge into the marine environment; 
 
o a description of the manner of discharge and if applicable, of the discharge 

outlet; 
 
o a description of the operations giving rise to the discharged effluent; 

 
o a description of the surrounding area and of the characteristics of the receiving 

waters (the EPD may require a study of the hydrodynamics of the receiving 
waters); 

 
o a full description of the physical, chemical and biological profile of the 

discharges effluent; 
 
o maximum component discharge concentrations (which shall not be reached 

through dilution of effluent stream with cooling waters, stormwater (etc…); 
 
o maximum annual loads for each components discharged; 

 
o information regarding any plans to minimize environmental impact. 

 
Furthermore, each discharge will need to be regularly monitored for relevant 
chemicals as specified by the EPD, at a sufficient frequency to allow for the 
estimation of ELV on a monthly mean basis. The person applying for permit, will be 
responsible for such monitoring and will be required to provide EPD with regular 
monitoring reports on an annual or bi-annual basis. EPD will be able to make spot 
checks on such monitoring, through its own monitoring facilities at the expense of 
the person being granted a discharge permit. 
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Each discharge permit will be granted to a specific point of discharge, rather than to 
a specific industrial plant, or activity. This means that if a plant produced different 
wastewaters streams which need to be discharged separately into the marine 
environment, each discharge point will require a separate permit. Furthermore, in 
granting such permits, the EPD must be satisfied that the ELV for any discharge 
stream will not be achieved through dilution or mixing of separate streams of 
effluents. 
 
Furthermore the EPD will make provision in the granting of permits that additional 
information may be required from time to time.  
 
Any modification in the characteristics of the discharge as specified in the 
application for permit, will  automatically nullify the granted permit, and will 
require a new application for another discharge permit. In any case, all discharge 
permits will expire within a period of one calendar year (or within a period as 
determined by the EPD in the original permit conditions). 
 
The EPD will determine the conditions of the permit as per set ELV and EQS for the 
relevant chemicals to be discharged, as stipulated by the present NMPS. 
Furthermore, the EPD may impose any condition deemed appropriate to the 
authorization such as the time and locality, the quantity, the concentration and the 
rate and method of discharge into the marine environment. It may also give 
instructions with respect to the measures to be adopted to minimize, abate or 
eliminate the discharge of relevant chemicals into the marine environment. These 
conditions may stipulate a minimum dilution factor and the definition of a mixing 
zone (as described earlier on in the present report). 
 
A permit may be revoked at any time, if the conditions of the permit are not adhered 
to. The EPD will not be held liable for any damages or other liabilities whatsoever 
which may arise from such revocation of permit. 
 
In case of non-compliance, in addition to a stipulated fine (which may include a 
daily rate for non compliance, as well as a lump sum), the polluter will be required 
to pay for the damage to the environment as estimated by the EPD. The regulations 
will also need to make provisions for  a full opportunity to the polluter to make  
representations. 
 
The EPD will hold the right to make inspections on site, and to undertake any 
relevant investigations to ensure compliance with permit conditions. 
 
 
9.4 Administrative and Other Needs for an Authorization System. 
 
The Authorisation System and Competent Authority   required to implement the 
provisions of  the various relevant EU Directives controlling marine discharges, 
would need to fulfil  a very wide range of responsibilities and consequently would 
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need to have a wide range of personnel with different capabilities and professional 
background. 
 
It is proposed that such a unit will be constituted within the Pollution Control Co-
ordinating Unit of the EPD. This unit will need to have available all the relevant 
material and labour resources in order to undertake laboratory and field surveys as 
well as to carry out all other obligations as outlined above.  
 
At this stage it is opportune to remark that the present facilities directly available to 
this unit fall far short of those required to fulfil all the responsibilities as required. 
As such it is imperative that the first step in the implementation of the present 
NMPS will be to ensure that this unit will be rehabilitated and provided with all the 
resources required. This may involve a re-structuring within the MEPA for better 
utilization of all resources available to this Authority.   
 
A well-equipped laboratory will need to be set up, and manned by fully trained 
personnel. 
 
There will also be the need for external consultancy services to augment the 
expertise available to the unit in such areas as biomonitoring and benthic surveys, if 
the need arises. 
 
Axiak and Delia (2000) have already identified the capital costs as well as the 
running costs which may be involved in the setting up of  appropriate laboratory 
facilities as well as an inspection directorate to ensure compliance. These costs do 
not include the premises, basic laboratory furniture and finishes. Also, field work 
will require a substantial amount of boat services. No additional costs will be 
required for such services, since these are already available to the PCCU. 
 
Training requirements will also need to be satisfied in the following areas: 
 

o Administration and issuing of permits; 
 
o Scientific expertise to assess and lay down permit conditions; 

 
o Capabilities in field monitoring and laboratory analysis; 

 
o Capabilities in data handling and management (especially in 

environmental informatics) in order to develop and update required 
inventory of discharges; 

 
o Capabilities to undertake inspections and spot checks to ensure 

compliance. 
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This Authorization System will need a minimum of; 
 
 1 Senior Inspector and 1 Environmental Inspector; 
 1 Principal Scientific Officer and 2 Scientific Officers 
 1 Data Manager 
 
This dedicated group of personnel will be coordinated by a Chief Authorization 
Officer who will be acting on behalf of the EPD Director in matters related to 
authorization of discharges, and who will be directly answerable to the Director. 
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10. MONITORING OBLIGATIONS 
 
The Competent Authority will need to satisfy two types of monitoring obligations: 
 

1) to assess the ecological and chemical status of coastal waters, so as to 
assess compliance with the set EQS for the various parameters as 
indicated in the present NMPS; 

 
2) to ensure compliance with the set ELVs for specific direct marine 

discharges through spot checks. 
 
 
10.1 Monitoring of Environmental Quality Status 
 
Regular monitoring will need to be carried out to confirm compliance with the set 
EQS, as detailed later on in the present report. The limits for the EQS  set for the 
purpose of this NMPS are expressed in most cases as annual mean concentrations 
for a minimum number of samples which would be regularly collected through a 
single year. 
 
Long-term environmental monitoring is the basis for assessing environmental 
quality status. Without such assessment, the general aims of the present NMPS will 
not be achieved. An ineffective and incomplete monitoring programme will render 
this NMPS as well as its component PCP as merely “paper exercises” of no 
importance and relevance to the environment. 
 
On the other hand, long-term environmental monitoring requires substantial capital 
expenditure and running expenses as well as properly trained personnel and 
analytical facilities. This must be supported by a sound infrastructure dedicated only 
for such purpose.  
 
At the onset of the implementation of the NMPS, the EPD must decide on whether:  
 

a) it is to provide its own facilities to undertake full “in-house” 
responsibilities” for such environmental monitoring; or whether, 

  
b) it will be commissioning this work to third parties.    

 
Option (a), will be by far the most desirable and will ensure that the EPD is in full 
control of its own requirements and compliance programmes. However the present 
facilities available are totally inadequate for this purpose. A phased-capacity 
building programme will be required to achieve such a monitoring strategy 
approach, with considerable amount of investment to be made available. It is to be 
noted that such an approach has already been adopted with success by other control 
agencies, such as the Water Services Corporation.   
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Option (b) will need to be adopted at least in the interim phase while the monitoring 
capabilities of EPD be gradually achieved.  However, the present consultant is of the 
opinion that this option is the least cost-effective strategy to adopt.  
 
Both options will require significant amounts of funding which will need to be 
derived mainly from discharge permit fees and central government funds. 
 
Table 16 represents a tentative annual environmental quality status monitoring 
programme for the purpose of the present NMPS. It includes analysis of 48 
parameters in water and sediment phases for industrial and non-industrial areas. 
 
It is assumed that a minimum of 80 fixed stations will be monitored both for 
sediments as well as for water. The location of stations may be similar to those 
already being monitored by the EPD (see Figure 1), plus approximately 10 
additional stations to cover other key areas. 
 
Water samples at stations with more than 10 metres of water depth, will ideally be 
taken at three levels (namely: subsurface, 1m above bottom, and middle level). 
However this will need to decided upon by EPD taking into consideration the 
considerable costs involved.  
 
The analytical protocols to be used in such monitoring will be those as prescribed by 
EU directives and as transposed in local legislation. 
 
Samples collected during unusual climatological or other natural conditions, will not 
be counted for the purpose of compliance. Such natural conditions will include 
heavy rainstorms. 
 
The proposed monitoring of environmental quality status will initially focus on 
chemical monitoring. However, EPD should aim to include biomonitoring on a 
regular basis as part of such a national monitoring programme.  Such bio-monitoring 
may include the use of bio-indicator species or group of species, such as benthic 
invertebrates. 
 
Experience gained through a number of biomonitoring projects carried out at the 
Department of Biology of the University of Malta, has shown that some bio-
indicator responses specific to particular pollution (e.g. imposex in response to 
organotins) have been used in a highly cost-effective manner. Furthermore, such 
experience has proved the feasibility of using particular biomarkers of biological 
response with particular reference to Mixed Function Oxidase Activity and 
Metallothionein Induction. 
 
The state of health of Posidonia oceanica as monitored through  shoot density, adult 
leaf length, adult leaf density and shoot epiphyte weight has also been proved to be a 
highly reliable biomonitoring tool. This has been used with success for compliance 
monitoring in the case of the Portomaso development. 
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It is therefore recommended that EPD should incorporate the following 
biomonitoring on a regular basis for the purpose of quality status monitoring by 
2005:  
 
 Imposex induction in Hexaplex trunculus (specific for TBT) 
  

Biomonitoring of Posidonia oceanica, particularly of shoot density (as a 
general index of environmental quality) 

 
Mixed Function Oxidase Activity in a fish species (as an index of pollution 
by organic chemicals) 

 
Metallothionein Induction in an invertebrate species, such as a limpet (as 
an index of pollution by heavy metals) 

 
 
10.2 Compliance Monitoring for Direct Marine Discharges 
 
Discharge permits will require regular monitoring for relevant chemicals as 
specified by the EPD, at a sufficient frequency to allow for the estimation of ELV on 
a monthly mean basis. The person applying for permit, will be responsible for such 
monitoring and will be required to provide EPD with regular monitoring reports on 
an annual or bi-annual basis.  
 
In addition, EPD is to make spot checks on such monitoring, through its own 
monitoring facilities at the expense of the person being granted a discharge permit. 
The frequency and manner of such spot checks will need to be determined on a case-
by-case basis. 
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Table 1  Parameters measured, limits of detection and respective analytical methods

Parameter

Units of 
measurement

limit of 
detection

Analytical 

Lab (Note 1) Analytical Method

BOD5 mg/l <1 a ISO 5815/1989
Dissolved Nitrites mg/l 0.0002 a APHA 419
Dissolved  Nitrates mg/ 0.0002 a APHA 418C
Phosphates mg/l 0.0001 a ISO 6878 / 1: 1986 (Section 1)
Total Phosphorus mg/l 0.00 a ISO 6878 / 1: 1986 (Section 4)
Total suspended solids mg/l 0.01 a APHA 209C
Mercury mg/L <0.003 b AAS
Lead mg/L <0.1 b AAS
Nickel mg/L <0.1 b AAS
Cadmium mg/L <0.1 b AAS
Zinc mg/L <0.01 b AAS
Copper mg/L <0.1 b AAS
Chromium mg/L <0.1 b AAS
Arsenic mg/L <0.003 b AAS
Selenium mg/L <0.1 b AAS
Manganese mg/L <0.1 b AAS
Parathion mg/l 0.005 c IRSA Q.100 5080
Malathion mg/l 0.005 c IRSA Q.100 5080
Cypermetrin mg/l 0.02 c IRSA Q.100 5070
Dichlorvos mg/l 0.005 c IRSA Q.100 5080
Aldrin mg/l 0.02 c IRSA Q.100 5070
Dieldrin mg/l 0.02 c IRSA Q.100 5070
Endrin mg/l 0.02 c IRSA Q.100 5070
Isodrin mg/l 0.02 c IRSA Q.100 5070
Hexachlorocyclohexane mg/l 0.02 c IRSA Q.100 5070
DDT mg/l 0.02 c IRSA Q.100 5070
PCB mg/l 0.0001 c IRSA Q.100 5090
1,2 Dichloroethane mg/l 0.001 c IRSA Q.100 5130
Trichloroethylene mg/l 0.0001 c IRSA Q.100 5130
Carbon Tetrachloride mg/l 0.0001 c IRSA Q.100 5130
Pentachlorophenol mg/l 0.005 c IRSA Q.100 5130
Hexachlorobenzene mg/l 0.0005 c IRSA Q.100 5130
Hexachlorobutadiene mg/l 0.0005 c IRSA Q.100 5130
Trichlorobenzene mg/l 0.005 c IRSA Q.100 5130
Chloroform mg/l 0.0005 c IRSA Q.100 5130
Perchloroethylene mg/l 0.005 c IRSA Q.100 5130
Total Oil mg/l 0.2 d Note 1
Persistent Oils mg/l 0.2 d Note 1
Tributyltin ug Sn/l 12 ngSn/L d Note 1
Dibutyltin ug Sn/l 12 ngSn/L d Note 1
Monbutyltin ug Sn/l 12 ngSn/L d Note 1
Total Butyltin ug Sn/l 12 ngSn/L d Note 1
Total Cyanides mg/l 0.01 d Note 1
Dissolved Fluorides mg/l 0.02 d Note 1

Note 1:  For details, see text



Table 2   Levels of the various parameters measured for samples from sewer discharges
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Sample 
Code

Locality
Date of 

collection
Time of 

collection

XA01 Wied Ghammieq PS 30-Aug 7.10 na 0.186 7.821 3.577 46.15 280.00 BDL BDL BDL BDL 0.05 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1.7 BDL BDL BDL BDL BDL BDL 0.35
XA02 Wied Ghammieq PS 30-Aug 13.35 na BDL 2.859 5.937 56.69 229.41 BDL 0.2 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 12.3 0.75 BDL BDL BDL BDL 0.061 0.23
XA03 Wied Ghammieq PS 30-Aug 19.15 na 0.154 11.570 5.794 54.42 296.88 BDL 0.3 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 2.9 BDL BDL BDL BDL BDL BDL 0.39
XA04 Wied Ghammieq PS 31-Aug 8.20 na 0.118 9.240 3.112 36.89 64.74 BDL BDL BDL BDL 0.37 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1.3 BDL BDL BDL BDL BDL 0.038 0.45
XA05 Wied Ghammieq PS 31-Aug 14.15 na 0.159 12.150 6.152 55.08 406.00 BDL BDL BDL BDL 0.18 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.8 BDL BDL BDL 0.3 0.3 BDL 0.11
XA06 Wied Ghammieq PS 31-Aug 19.45 na 0.000 2.680 5.651 52.91 226.25 BDL 0.2 BDL BDL 0.28 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 5.3 BDL BDL 0.9 BDL 0.9 BDL 0.27
XA07 Wied Ghammieq PS 01-Sep 7.50 na 0.188 5.633 2.611 46.06 509.26 BDL BDL BDL BDL 0.21 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.001 BDL BDL BDL BDL BDL BDL BDL 1.3 BDL BDL BDL BDL BDL BDL 0.29
XA08 Wied Ghammieq PS 01-Sep 14.15 na 0.000 2.381 0.984 44.36 326.92 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 2 BDL BDL BDL BDL BDL BDL 0.4
XA09 Wied Ghammieq PS 01-Sep 18.45 na 0.401 7.101 1.341 41.81 369.35 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.5 BDL BDL BDL BDL BDL BDL 0.27
XA10 Wied Ghammieq PS 02-Sep 7.15 na 0.175 1.053 0.984 40.67 193.00 BDL 0.2 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 4.9 2.52 BDL BDL BDL BDL 0.032 0.39
XA11 Wied Ghammieq PS 02-Sep 13.00 na 0.002 6.524 0.984 57.63 406.90 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1.4 0.51 BDL BDL BDL BDL 0.01 0.24
XA12 Wied Ghammieq PS 02-Sep 19.00 na 0.174 7.675 1.520 50.45 294.90 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 21.4 BDL BDL BDL BDL BDL BDL 0.44
XA13 Wied Ghammieq PS 03-Sep 9.30 210 0.204 13.983 4.507 47.62 382.86 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1.2 0.72 1.7 BDL BDL 1.7 BDL 0.47
XA14 Wied Ghammieq PS 03-Sep 14.15 460 na 1.929 na 55.74 192.68 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 2 2 BDL BDL BDL BDL BDL 0.39
XA15 Wied Ghammieq PS 03-Sep 19.00 480 0.003 10.791 5.007 62.55 637.50 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.0008 BDL BDL BDL BDL BDL BDL BDL BDL BDL 6.2 BDL BDL BDL BDL BDL BDL 0.24
XA16 Wied Ghammieq PS 04-Sep 7.00 70 0.178 2.525 3.398 43.27 167.97 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.9 BDL BDL BDL BDL BDL BDL 0.38
XA17 Wied Ghammieq PS 04-Sep 12.00 550 0.000 2.984 7.154 61.70 280.52 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 4.9 BDL BDL BDL BDL BDL 0.046 0.21
XA18 Wied Ghammieq PS 04-Sep 18.45 439 0.393 2.359 6.796 50.45 336.21 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 105 BDL BDL BDL BDL BDL BDL 0.31
XA19 Wied Ghammieq PS 05-Sep 9.30 361 0.176 2.560 5.437 42.42 504.35 BDL 0.4 0.3 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 3 BDL BDL 12.5 BDL 12.5 BDL 0.31
XA20 Wied Ghammieq PS 05-Sep 14.30 na 0.005 1.429 7.154 59.90 114.63 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 14.6 BDL BDL BDL 0.3 0.3 BDL 0.22
XA21 Wied Ghammieq PS 05-Sep 20.15 439 0.011 2.979 6.081 50.55 166.33 BDL BDL 0.4 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 3.7 2.3 BDL BDL BDL BDL BDL 0.36
CM01 Pwales PS 30-Aug 8.10 na 0.172 15.709 4.721 45.54 179.25 BDL BDL BDL BDL 0.43 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1.3 0.84 BDL BDL 31.8 31.8 BDL 0.36
CM02 Pwales PS 30-Aug 12.45 na 0.038 4.576 6.224 43.22 185.16 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 3.6 0.67 BDL BDL BDL BDL BDL 0.22
CM03 Pwales PS 30-Aug 20.30 na 0.095 15.995 4.221 33.26 172.00 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 3.4 0.49 10.9 BDL BDL 10.9 0.12 0.36
CM04 Pwales PS 31-Aug 7.00 na 0.214 12.222 3.183 33.97 129.17 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1.2 0.36 5.1 BDL BDL 5.1 0.015 0.94
CM05 Pwales PS 31-Aug 13.30 na 0.003 3.095 5.794 52.34 141.91 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 8.1 0.61 7.3 BDL BDL 7.3 BDL 0.47
CM06 Pwales PS 31-Aug 18.45 na 0.204 4.556 5.151 45.07 101.04 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 4.4 0.54 BDL BDL BDL BDL BDL 0.21
CM07 Pwales PS 01-Sep 8.40 na 0.204 16.431 5.079 48.28 217.86 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.3 0.29 8.4 BDL BDL 8.4 BDL 0.39
CM08 Pwales PS 01-Sep 13.35 na 0.001 5.463 5.294 44.97 186.54 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 3.3 1.11 10.4 BDL BDL 10.4 BDL 0.24
CM09 Pwales PS 01-Sep 19.45 na 0.145 11.864 1.162 51.68 344.83 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.002 BDL BDL BDL BDL BDL BDL BDL BDL BDL 1 1 7.3 BDL BDL 7.3 BDL 0.29
CM10 Pwales PS 02-Sep 8.40 na 0.204 4.277 1.413 59.90 142.58 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.8 0.43 3.3 BDL BDL 3.3 BDL 0.74
CM11 Pwales PS 02-Sep 13.00 na 0.000 6.029 1.431 52.25 320.37 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.9 0.9 BDL BDL BDL 0 0.02 0.33
CM12 Pwales PS 02-Sep 19.45 na 0.438 4.518 4.006 46.20 186.61 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 2 0.39 13.4 BDL BDL 13.4 BDL 0.28
CM13 Pwales PS 03-Sep 8.25 na 0.002 5.606 4.793 59.81 220.27 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 3.9 0.14 BDL BDL BDL BDL BDL 0.34
CM14 Pwales PS 03-Sep 13.30 na BDL 6.428 4.507 49.51 370.21 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1.4 1.4 2.4 BDL BDL 2.4 0.01 0.3
CM15 Pwales PS 03-Sep 19.50 na BDL 6.661 4.507 46.06 255.56 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.0003 BDL BDL BDL BDL BDL BDL BDL BDL BDL 3.1 2.3 BDL BDL BDL BDL BDL 0.31
CM16 Pwales PS 04-Sep 8.00 na 0.451 12.907 4.721 48.56 190.23 BDL BDL BDL BDL 0.04 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1.2 1.2 BDL BDL BDL BDL BDL 0.4
CM17 Pwales PS 04-Sep 13.20 na 0.002 15.303 7.010 53.48 105.84 BDL BDL BDL BDL 0.65 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 5.4 0.65 6.4 BDL BDL 6.4 BDL 0.24
CM18 Pwales PS 04-Sep 19.35 na 0.174 2.132 6.796 52.53 164.15 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.9 0.9 11.9 BDL BDL 11.9 BDL 0.54
CM19 Pwales PS 05-Sep 7.50 na 0.205 5.376 5.723 40.77 142.74 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 2.7 2.7 6.2 BDL BDL 6.2 0.055 0.29
CM20 Pwales PS 05-Sep 13.30 na 0.003 0.618 6.867 54.33 149.46 BDL BDL BDL BDL 0.37 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1.8 1.52 12.3 BDL BDL 12.3 BDL 0.36
CM21 Pwales PS 05-Sep 19.00 na 0.163 1.414 5.508 46.67 63.33 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 9.5 9.21 BDL BDL BDL BDL BDL 0.28
RH01 Ras il-Hobz PS 30-Aug 8.30 na 0.000 12.688 5.294 51.02 326.19 BDL 0.3 BDL BDL 0.36 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1.5 0.18 6.3 BDL BDL 6.3 BDL 0.43
RH02 Ras il-Hobz PS 30-Aug 14.30 na 0.035 2.092 6.295 76.53 432.69 BDL BDL BDL BDL 0.61 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.7 0.6 9.7 BDL BDL 9.7 BDL 0.46
RH03 Ras il-Hobz PS 30-Aug 19.30 na 0.000 4.234 6.367 60.85 193.06 BDL BDL BDL BDL 0.64 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 4.8 1.05 7.3 BDL BDL 7.3 BDL 0.44
RH04 Ras il-Hobz PS 31-Aug 8.30 na 0.209 8.390 6.224 52.34 271.83 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 3.2 3.2 5 BDL BDL 5 BDL 0.46
RH05 Ras il-Hobz PS 31-Aug 14.30 na na 3.023 na 95.57 487.04 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.9 0.18 BDL 0.4 BDL 0.4 BDL 0.58
RH06 Ras il-Hobz PS 31-Aug 19.30 na 0.000 3.391 6.367 60.37 235.71 BDL BDL BDL BDL 0.76 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 3.3 1.47 BDL BDL BDL BDL BDL 0.71
RH07 Ras il-Hobz PS 01-Sep 8.30 na 0.124 6.970 5.508 55.74 646.30 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 4.3 4.3 8.7 BDL BDL 8.7 BDL 0.39
RH08 Ras il-Hobz PS 01-Sep 14.30 na 0.000 3.345 5.437 52.44 195.71 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 5.6 2.58 0 BDL BDL BDL 0.28 0.5
RH09 Ras il-Hobz PS 01-Sep 19.45 na na 8.641 na 52.72 245.19 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 4.9 0.56 0 BDL BDL BDL BDL 0.62
RH10 Ras il-Hobz PS 02-Sep 8.30 na 0.000 13.558 6.581 55.18 273.53 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1.5 1.5 0 BDL BDL BDL BDL 0.59
RH11 Ras il-Hobz PS 02-Sep 14.30 na 0.006 3.301 5.508 63.68 269.00 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 4.9 1.02 8.3 BDL BDL 8.3 BDL 0.96
RH12 Ras il-Hobz PS 02-Sep 19.45 na 0.000 12.566 6.367 58.01 231.91 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 6.1 0.84 4.6 BDL BDL 4.6 0.46 1.03
RH13 Ras il-Hobz PS 03-Sep 8.30 na 0.000 3.907 5.365 52.25 148.00 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.3 0.18 BDL BDL BDL BDL BDL 0.64
RH14 Ras il-Hobz PS 03-Sep 14.30 na 0.040 1.599 6.438 65.57 179.49 BDL BDL BDL BDL 0.53 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 8.9 1.69 5.2 BDL BDL 5.2 BDL 0.38
RH15 Ras il-Hobz PS 03-Sep 19.45 na 0.131 4.576 6.796 74.07 298.65 BDL BDL BDL BDL 0.24 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 2.8 2.05 BDL BDL BDL BDL BDL 0.71
RH16 Ras il-Hobz PS 04-Sep 8.30 na 0.000 2.672 5.437 51.30 35.71 BDL BDL BDL BDL 0.23 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1.1 0.66 BDL BDL BDL BDL BDL 0.78
RH17 Ras il-Hobz PS 04-Sep 14.30 na 0.001 2.215 6.009 56.12 197.30 BDL BDL BDL BDL 0.28 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 7.6 3.89 3.8 BDL BDL 3.8 0.046 0.73
RH18 Ras il-Hobz PS 04-Sep 19.30 na 0.000 1.734 5.937 66.80 403.39 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 3.6 1.84 BDL BDL BDL BDL BDL 0.65
RH19 Ras il-Hobz PS 05-Sep 8.30 na 0.000 4.505 5.937 52.34 504.29 BDL BDL BDL BDL 1.7 0.2 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1.6 BDL BDL BDL BDL BDL BDL 0.65
RH20 Ras il-Hobz PS 05-Sep 14.30 na 0.010 1.169 6.295 64.62 388.75 BDL BDL BDL BDL 0.83 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1.6 0.3 7.4 BDL BDL 7.4 BDL 0.75
RH21 Ras il-Hobz PS 05-Sep 19.30 na 0.005 1.124 6.295 58.86 151.67 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.3 0.3 7.6 BDL BDL 7.6 BDL 0.85

Notes:  na = not available ;  BDL = below detection limit

For further details regarding location of individual samples, see text.

Table 2  (Continued)   Levels of the various parameters measured for samples from other discharges
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mg/l mg/l mg/ mg/l mg/l mg/l mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l ug Sn/l ug Sn/l ug Sn/l ug Sn/l mg/l mg/l

<1 0.0002 0.0002 0.0001 0.00 0.01 <0.003 <0.1 <0.1 <0.1 <0.01 <0.1 <0.1 <0.003 <0.1 <0.1 0.005 0.005 0.02 0.005 0.02 0.02 0.02 0.02 0.02 0.02 0.0001 0.001 0.0001 0.0001 0.005 0.0005 0.0005 0.005 0.0005 0.005 0.2 0.2 0.012 0.012 0.012 0.012 0.01 0.02

Sample 
Code

Locality
Date of 

collection
Time of 

collection

MPS1 Marsa Pw St. 06-Nov-02 09.00-10.00 10 0.001 0.003 0.118 2.13 10.00 BDL BDL BDL BDL 0.13 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 2 2 BDL BDL BDL BDL BDL 0.12
MPS2 Marsa Pw St. 06-Nov-02 09.00-10.00 21 0.002 0.898 0.019 1.20 24.00 BDL 0.6 0.4 0.2 0.18 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1 1 BDL BDL BDL BDL BDL 0.83
MPS3 Marsa Pw St. 06-Nov-02 09.00-10.00 10 0.001 0.338 0.025 1.32 20.40 BDL 0.5 0.4 0.3 0.14 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.9 0.9 BDL BDL BDL BDL BDL 0.81
MPS4 Marsa Pw St. 06-Nov-02 09.00-10.00 15 0.001 0.201 0.365 3.07 0.27 BDL BDL BDL BDL 0.14 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1.2 0.54 BDL BDL BDL BDL BDL 0.03
MPS5 Marsa Pw St. 06-Nov-02 09.00-10.00 30 0.000 0.646 0.028 1.32 31.47 BDL 0.5 0.4 0.2 0.17 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.8 0.8 BDL BDL BDL BDL BDL 0.94
MPS6 Marsa Pw St. 06-Nov-02 09.00-10.00 6 0.000 0.007 0.079 1.23 8.13 BDL BDL 0.6 0.3 4.8 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1.6 0.49 BDL BDL BDL BDL BDL 0.1
DPS1 Delimara Pw St. 07-Nov-02 09.00-10.00 4 0.002 0.018 0.015 2.95 9.87 BDL BDL 0.5 0.3 1.9 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 4 4 BDL BDL BDL BDL BDL 0.63
DPS2 Delimara Pw St. 07-Nov-02 09.00-10.00 60 0.001 0.668 0.026 1.25 9.20 BDL BDL BDL 0.2 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.4 0.24 BDL BDL BDL BDL BDL 0.12
DPS3 Delimara Pw St. 07-Nov-02 09.00-10.00 1 0.001 0.718 0.019 0.97 22.00 BDL BDL 0.7 0.4 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1 0.35 BDL BDL BDL BDL BDL 1.05
DPS4 Delimara Pw St. 07-Nov-02 09.00-10.00 69 0.000 3.414 0.022 2.36 0.93 BDL BDL BDL 0.3 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.7 0.44 BDL BDL BDL BDL BDL 0.04
DPS5 Delimara Pw St. 07-Nov-02 09.00-10.00 70 0.001 0.079 0.114 1.75 29.20 BDL BDL 0.6 0.3 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 25.5 2.24 BDL BDL BDL BDL BDL 0.88
DPS6 Delimara Pw St. 07-Nov-02 09.00-10.00 63 0.000 0.381 0.001 1.23 21.07 BDL BDL 0.3 0.4 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.6 0.60 BDL BDL BDL BDL BDL 0.83
MDD1 Malta Drydocks 11-Nov-02 10.00-11.00 5 0.002 1.655 0.006 1.56 25.60 BDL BDL 0.3 BDL 0.17 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1 1.00 1.4 0.3 BDL 1.7 BDL 0.81
MDD2 Malta Drydocks 11-Nov-02 10.00-11.00 74 0.001 1.757 0.005 1.49 24.67 BDL BDL 0.8 0.5 0.22 0.6 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.9 0.90 na na na na BDL 0.73
MDD3 Malta Drydocks 11-Nov-02 10.00-11.00 71 0.001 0.934 0.010 1.61 28.67 BDL BDL 0.9 0.5 0.23 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.9 0.90 0.29 BDL BDL 0.29 BDL 0.94
MDD4 Malta Drydocks 11-Nov-02 10.00-11.00 70 0.004 4.668 0.204 3.90 397.00 BDL BDL 0.3 0.2 0.76 0.9 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 12.2 1.36 2.9 BDL BDL 2.9 BDL 0.73
MDD5 Malta Drydocks 11-Nov-02 10.00-11.00 65 0.001 0.476 0.009 1.75 18.13 BDL 0.7 0.6 BDL 0.21 0.3 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1.9 0.53 BDL BDL BDL BDL BDL 0.92
MSY1 Malta ShipBuilding 11-Nov-02 10.00-11.00 BDL 0.001 0.035 0.006 1.54 6.67 BDL 0.3 BDL BDL BDL 0.2 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1 0.71 BDL BDL BDL BDL BDL 0.66
RTC1 MDTCRF 11-Nov-02 10.00-11.00 39 0.003 1.029 0.013 1.56 26.53 BDL BDL 0.4 0.1 BDL 0.2 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 2.6 2.21 BDL BDL BDL BDL BDL 0.8
RTC2 MDTCRF 11-Nov-02 10.00-11.00 55 0.000 0.167 0.006 1.54 19.87 BDL 0.3 0.5 0.1 BDL 0.2 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 6.7 0.94 BDL BDL BDL BDL BDL 0.88
RTC3 MDTCRF 11-Nov-02 10.00-11.00 97 0.000 0.286 0.003 1.44 15.60 BDL 0.2 0.4 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.8 0.80 BDL BDL BDL BDL BDL 0.84
Marsa1 Marsa sea 11-Nov-02 10.00-11.00 5 0.011 1.597 0.018 2.48 17.60 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1 1 BDL BDL BDL BDL BDL 0.76
Marsa2 Marsa sea 11-Nov-02 10.00-11.00 5 0.002 0.069 0.001 2.03 18.00 BDL BDL 0.3 0.2 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 4.5 3.11 BDL BDL BDL BDL BDL 0.89
Marsa3 Marsa sea 11-Nov-02 10.00-11.00 60 na na na na na BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1.8 1.80 BDL BDL BDL BDL 0.14 0.78

Notes:  na = not available ;  BDL = below detection limit
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Table 3: Sewage Discharge at Wied Ghammieq:    Descriptive statistics of chemical profile

Units of 
measurement

mean 
value

median 
value

maximum 
recording 

value

minimum 
recorded 

value
number of 
readings

standard 
deviation

95% 
confidence 

limits
BOD5 mg/l 376 439 550 70 8 159 265 to 486
Nitrites mg/l 0.13 0.16 0.40 0.00 20 0.12 0.07 to 0.18
Nitrates mg/ 5.63 2.98 13.98 1.05 21 4.01 3.91 to 7.35
Phosphates mg/l 4.209 4.757 7.154 0.984 20 2.208 3.24 to 5.18
Total Phosphorus mg/l 50.3 50.5 62.5 36.9 21 7.34 43.0 to 57.8
Tot Susp. Solids mg/l 304.13 294.90 637.50 64.74 21 140.48 244.0 to 364.2

Mercury mg/L 0.00 0.00 0.00 0.00 21 0.00
Lead mg/L 0.06 0.00 0.43 0.00 21 0.13 0.01 to 0.12
Nickel mg/L 0.04 0.00 0.42 0.00 21 0.11 0 to 0.08
Cadmium mg/L 0.00 0.00 0.00 0.00 21 0.00
Zinc mg/L 0.05 0.00 0.37 0.00 21 0.11 0.01 to 0.1
Copper mg/L 0.00 0.00 0.00 0.00 21 0.00
Chromium mg/L 0.00 0.00 0.00 0.00 21 0.00
Arsenic mg/L 0.00 0.00 0.00 0.00 21 0.00
Selenium mg/L 0.00 0.00 0.00 0.00 21 0.00
Manganese mg/L 0.00 0.00 0.00 0.00 21 0.00

Parathion mg/l 0 0 0 0 21 0
Malathion mg/l 0 0 0 0 21 0
Cypermetrin mg/l 0 0 0 0 21 0
Dichlorvos mg/l 0 0 0 0 21 0
Aldrin mg/l 0 0 0 0 21 0
Dieldrin mg/l 0 0 0 0 21 0
Endrin mg/l 0 0 0 0 21 0
Isodrin mg/l 0 0 0 0 21 0
Hexachlorocyclohexane mg/l 0 0 0 0 21 0
DDT mg/l 0 0 0 0 21 0
PCB mg/l <0.0001 0 0.0008 0 21 0.0002
1,2 Dichloroethane mg/l 0 0 0 0 21 0
Trichloroethylene mg/l <0.0001 0 0.001 0 21 0.0002
Carbon Tetrachloride mg/l 0 0 0 0 21 0
Pentachlorophenol mg/l 0 0 0 0 21 0
Hexachlorobenzene mg/l 0 0 0 0 21 0
Hexachlorobutadiene mg/l 0 0 0 0 21 0
Trichlorobenzene mg/l 0 0 0 0 21 0
Chloroform mg/l 0 0 0 0 21 0
Perchloroethylene mg/l 0 0 0 0 21 0

Total Oil mg/l 9.4 2.9 105.0 0.5 21 22.5 0 to 19
Persistent Oil Fractions mg/l 0.44 0.00 2.52 0 20 0.83 0.08 to 0.8
TBT ug Sn/l 0.08 0.00 1.7 0 21 0.4 0 to 0.24
DBT ug Sn/l 0.64 0.00 12.5 0 21 2.7 0 to 1.80
MBT ug Sn/l 0.03 0.00 0.3 0 21 0.1 0 to 0.07
Total BT ug Sn/l 0.75 0.00 12.5 0 21 2.7 0 to 1.9
Cyanides mg/l 0.01 0.0 0.061 0 21 0.02 0 to 0.02
Fluorides mg/l 0.32 0.31 0.47 0.11 21 0.09 0.28 to 0.36

Note:  0 = below detection limit



Table 4: Sewage Discharge at Cumnija:    Descriptive statistics of chemical profile

Units of 
measurement

mean 
value

median 
value

maximum 
recording 

value

minimum 
recorded 

value
number of 
readings

standard 
deviation

95% confidence 
limits

Nitrites mg/l 0.13 0.45 0.00 21 0.14 0.07 to 0.19
Nitrates mg/ 7.68 0.16 16.43 0.62 21 5.17 5.46 to 9.89
Phosphates mg/l 4.672 1.414 7.010 1.162 21 1.695 3.95 to 5.40
Total Phosphorus mg/l 48.0 5.5 59.9 33.3 21 6.88 45.08 to 50.96
Tot Susp. Solids mg/l 189.00 46.67 370.21 63.33 21 78.66 155.36 to 222.65

Mercury mg/L 0.00 0.00 0.00 0.00 21 0.00
Lead mg/L 0.00 0.00 0.00 0.00 21 0.00
Nickel mg/L 0.00 0.00 0.00 0.00 21 0.00
Cadmium mg/L 0.00 0.00 0.00 0.00 21 0.00
Zinc mg/L 0.07 0.00 0.65 0.00 21 0.18 0 to 0.15
Copper mg/L 0.00 0.00 0.00 0.00 21 0.00
Chromium mg/L 0.00 0.00 0.00 0.00 21 0.00
Arsenic mg/L 0.00 0.00 0.00 0.00 21 0.00
Selenium mg/L 0.00 0.00 0.00 0.00 21 0.00
Manganese mg/L 0.00 0.00 0.00 0.00 21 0.00

Parathion mg/l 0 0 0 0 21 0
Malathion mg/l 0 0 0 0 21 0
Cypermetrin mg/l 0 0 0 0 21 0
Dichlorvos mg/l 0 0 0 0 21 0
Aldrin mg/l 0 0 0 0 21 0
Dieldrin mg/l 0 0 0 0 21 0
Endrin mg/l 0 0 0 0 21 0
Isodrin mg/l 0 0 0 0 21 0
Hexachlorocyclohexane mg/l 0 0 0 0 21 0
DDT mg/l 0 0 0 0 21 0
PCB mg/l 0.00011 0 0.002 0 21 0
1,2 Dichloroethane mg/l 0 0 0 0 21 0
Trichloroethylene mg/l 0 0 0 0 21 0
Carbon Tetrachloride mg/l 0 0 0 0 21 0
Pentachlorophenol mg/l 0 0 0 0 21 0
Hexachlorobenzene mg/l 0 0 0 0 21 0
Hexachlorobutadiene mg/l 0 0 0 0 21 0
Trichlorobenzene mg/l 0 0 0 0 21 0
Chloroform mg/l 0 0 0 0 21 0
Perchloroethylene mg/l 0 0 0 0 21 0

Total Oil mg/l 2.9 2 9.5 0.3 21 2 1.83 to 3.90
Persistent Oil Fractions mg/l 1.32 0.842105 9.21 0.14 21 2 0.5 to 2.14
TBT ug Sn/l 5.01 5.1 13.40 0 21 5 2.94 to 7.09
DBT ug Sn/l 0.00 0 0.00 0 21 0
MBT ug Sn/l 1.51 0 31.80 0 21 7 0 to 4.48
Total BT ug Sn/l 6.53 6.2 31.80 0 21 7 3.34 to 9.72
Cyanides mg/l <0.01 0 0.1 0 21 0
Fluorides mg/l 0.38 0.33 0.94 0.21 21 0.18 0.3 to 4.5

Note:  0 = below detection limit



Table 5: Sewage Discharge at Ras il-Hobz:    Descriptive statistics of chemical profile

Units of 
measurement

mean 
value

median 
value

maximum 
recording 

value

minimum 
recorded 

value
number of 
readings

standard 
deviation

95% 
confidence 

limits
Nitrites mg/l 0.03 0.00 0.21 0.00 19 0.06 0 to 0.06
Nitrates mg/ 5.03 3.39 13.56 1.12 21 3.91 3.36 to 6.71
Phosphates mg/l 6.024 6.224 6.796 5.294 19 0.465 5.81 to 6.23
Total Phosphorus mg/l 60.8 58.0 95.6 51.0 21 10.82 56.15 to 65.41
Tot Susp. Solids mg/l 291.21 269.00 646.30 35.71 21 142.91 230.1 to 352.33

Mercury mg/L 0.00 0.00 0.00 0.00 21 0.00
Lead mg/L 0.01 0.00 0.31 0.00 21 0.07 0 to 0.04
Nickel mg/L 0.00 0.00 0.00 0.00 21 0.00
Cadmium mg/L 0.00 0.00 0.00 0.00 21 0.00
Zinc mg/L 0.29 0.00 1.70 0.00 21 0.43 0.11 to 0.48
Copper mg/L 0.01 0.00 0.17 0.00 21 0.04 0 to 0.02
Chromium mg/L 0.00 0.00 0.00 0.00 21 0.00
Arsenic mg/L 0.00 0.00 0.00 0.00 21 0.00
Selenium mg/L 0.00 0.00 0.00 0.00 21 0.00
Manganese mg/L 0.00 0.00 0.00 0.00 21 0.00

Parathion mg/l 0 0 0 0 21 0
Malathion mg/l 0 0 0 0 21 0
Cypermetrin mg/l 0 0 0 0 21 0
Dichlorvos mg/l 0 0 0 0 21 0
Aldrin mg/l 0 0 0 0 21 0
Dieldrin mg/l 0 0 0 0 21 0
Endrin mg/l 0 0 0 0 21 0
Isodrin mg/l 0 0 0 0 21 0
Hexachlorocyclohexane mg/l 0 0 0 0 21 0
DDT mg/l 0 0 0 0 21 0
PCB mg/l 0 0 0 0 21 0
1,2 Dichloroethane mg/l 0 0 0 0 21 0
Trichloroethylene mg/l 0 0 0 0 21 0
Carbon Tetrachloride mg/l 0 0 0 0 21 0
Pentachlorophenol mg/l 0 0 0 0 21 0
Hexachlorobenzene mg/l 0 0 0 0 21 0
Hexachlorobutadiene mg/l 0 0 0 0 21 0
Trichlorobenzene mg/l 0 0 0 0 21 0
Chloroform mg/l 0 0 0 0 21 0
Perchloroethylene mg/l 0 0 0 0 21 0

Total Oil mg/l 3.3 3.2 8.9 0.3 21 2.4 2.26 to 4.35
Persistent Oil Fractions mg/l 1.35 1.02 4.30 0 21 1.25 0.82 to 1.89
TBT ug Sn/l 3.52 3.80 9.7 0 21 3.7 1.94 to 5.10
DBT ug Sn/l 0.02 0.00 0.4 0 21 0.1 0 to 0.06
MBT ug Sn/l 0.00 0.00 0 0 21 0.0
Total BT ug Sn/l 3.54 3.80 9.7 0 21 3.7 1.97 to 5.11
Cyanides mg/l 0.0 0.0 0.46 0 20 0.12 0 to 0.06
Fluorides mg/l 0.63 0.64 1.03 0.38 21 0.18 0.56 to 0.71

Note:  0 = below detection limit



Table 6:  Discharges from Marsa Power Station: Descriptive statistics of chemical profile

Units of 
measurement

mean 
value

median 
value

maximum 
recording 

value

minimum 
recorded 

value
number of 
readings

standard 
deviation

95% 
confidence 

limits
BOD5 mg/l 15.33 12.50 30.00 6.00 6 8.85 8.25 to 22.41
Nitrites mg/l 0.00 0.00 0.00 0.00 6 0.00
Nitrates mg/ 0.35 0.27 0.90 0.00 6 0.36 0.06 to 0.64
Phosphates mg/l 0.106 0.053 0.365 0.019 6 0.133 0 to 0.21
Total Phosphorus mg/l 1.7 1.3 3.1 1.2 6 0.75 1.11 to 2.31
Tot Susp. Solids mg/l 15.71 15.20 31.47 0.27 6 11.55 6.47 to 24.96

Mercury mg/L 0.00 0.00 0.00 0.00 6 0.00
Lead mg/L 0.27 0.25 0.60 0.00 6 0.29 0.03 to 0.5
Nickel mg/L 0.30 0.40 0.60 0.00 6 0.24 0.1 to 0.5
Cadmium mg/L 0.17 0.20 0.30 0.00 6 0.14 0.06 to 0.28
Zinc mg/L 0.93 0.16 4.80 0.13 6 1.90 0 to 2.45
Copper mg/L 0.00 0.00 0.00 0.00 6 0.00
Chromium mg/L 0.00 0.00 0.00 0.00 6 0.00
Arsenic mg/L 0.00 0.00 0.00 0.00 6 0.00
Selenium mg/L 0.00 0.00 0.00 0.00 6 0.00
Manganese mg/L 0.00 0.00 0.00 0.00 6 0.00

Parathion mg/l 0 0 0 0 6 0
Malathion mg/l 0 0 0 0 6 0
Cypermetrin mg/l 0 0 0 0 6 0
Dichlorvos mg/l 0 0 0 0 6 0
Aldrin mg/l 0 0 0 0 6 0
Dieldrin mg/l 0 0 0 0 6 0
Endrin mg/l 0 0 0 0 6 0
Isodrin mg/l 0 0 0 0 6 0
Hexachlorocyclohexane mg/l 0 0 0 0 6 0
DDT mg/l 0 0 0 0 6 0
PCB mg/l 0 0 0 0 6 0
1,2 Dichloroethane mg/l 0 0 0 0 6 0
Trichloroethylene mg/l 0 0 0 0 6 0
Carbon Tetrachloride mg/l 0 0 0 0 6 0
Pentachlorophenol mg/l 0 0 0 0 6 0
Hexachlorobenzene mg/l 0 0 0 0 6 0
Hexachlorobutadiene mg/l 0 0 0 0 6 0
Trichlorobenzene mg/l 0 0 0 0 6 0
Chloroform mg/l 0 0 0 0 6 0
Perchloroethylene mg/l 0 0 0 0 6 0

Total Oil mg/l 1.3 1.1 2.0 0.8 6 0.5 0.88 to 1.62
Persistent Oil Fractions mg/l 0.96 0.85 2.00 0.49 6 0.55 0.52 to 1.39
TBT ug Sn/l 0.00 0.00 0 0 6 0.0
DBT ug Sn/l 0.00 0.00 0 0 6 0.0
MBT ug Sn/l 0.00 0.00 0 0 6 0.0
Total BT ug Sn/l 0.00 0.00 0 0 6 0.0
Cyanides mg/l 0.0 0.0 0 0 6 0.00
Fluorides mg/l 0.47 0.465 0.94 0.03 6 0.43 0.13 to 0.81

Note:  0 = below detection limit



Table 7:  Discharges from Delimara Power Station: Descriptive statistics of chemical profile

Units of 
measurement

mean 
value

median 
value

maximum 
recording 

value

minimum 
recorded 

value
number of 
readings

standard 
deviation

95% 
confidence 

limits
BOD5 mg/l 44.38 61.25 70.00 1.25 6 32.66 18.24 to 70.51
Nitrites mg/l 0.00 0.00 0.00 0.00 6 0.00
Nitrates mg/ 0.88 0.52 3.41 0.02 6 1.27 0 to 1.90
Phosphates mg/l 0.033 0.021 0.114 0.001 6 0.041 0 to 0.07
Total Phosphorus mg/l 1.8 1.5 3.0 1.0 6 0.77 1.14 to 2.37
Tot Susp. Solids mg/l 15.38 15.47 29.20 0.93 6 10.44 7.03 to 23.73

Mercury mg/L 0.00 0.00 0.00 0.00 6 0.00
Lead mg/L 0.00 0.00 0.00 0.00 6 0.00
Nickel mg/L 0.35 0.40 0.70 0.00 6 0.30 0.11 to 0.59
Cadmium mg/L 0.32 0.30 0.40 0.20 6 0.08 0.26 to 0.38
Zinc mg/L 0.32 0.00 1.90 0.00 6 0.78 0 to 0.94
Copper mg/L 0.00 0.00 0.00 0.00 6 0.00
Chromium mg/L 0.00 0.00 0.00 0.00 6 0.00
Arsenic mg/L 0.00 0.00 0.00 0.00 6 0.00
Selenium mg/L 0.00 0.00 0.00 0.00 6 0.00
Manganese mg/L 0.00 0.00 0.00 0.00 6 0.00

Parathion mg/l 0 0 0 0 6 0
Malathion mg/l 0 0 0 0 6 0
Cypermetrin mg/l 0 0 0 0 6 0
Dichlorvos mg/l 0 0 0 0 6 0
Aldrin mg/l 0 0 0 0 6 0
Dieldrin mg/l 0 0 0 0 6 0
Endrin mg/l 0 0 0 0 6 0
Isodrin mg/l 0 0 0 0 6 0
Hexachlorocyclohexane mg/l 0 0 0 0 6 0
DDT mg/l 0 0 0 0 6 0
PCB mg/l 0 0 0 0 6 0
1,2 Dichloroethane mg/l 0 0 0 0 6 0
Trichloroethylene mg/l 0 0 0 0 6 0
Carbon Tetrachloride mg/l 0 0 0 0 6 0
Pentachlorophenol mg/l 0 0 0 0 6 0
Hexachlorobenzene mg/l 0 0 0 0 6 0
Hexachlorobutadiene mg/l 0 0 0 0 6 0
Trichlorobenzene mg/l 0 0 0 0 6 0
Chloroform mg/l 0 0 0 0 6 0
Perchloroethylene mg/l 0 0 0 0 6 0

Total Oil mg/l 5.4 0.9 25.5 0.4 6 10.0 0 to 13.33
Persistent Oil Fractions mg/l 1.31 0.52 4.00 0.24 6 1.51 0.10 to 2.52
TBT ug Sn/l 0.00 0.00 0 0 6 0.0
DBT ug Sn/l 0.00 0.00 0 0 6 0.0
MBT ug Sn/l 0.00 0.00 0 0 6 0.0
Total BT ug Sn/l 0.00 0.00 0 0 6 0.0
Cyanides mg/l 0.0 0.0 0 0 6 0.00
Fluorides mg/l 0.59 0.73 1.05 0.04 6 0.42 0.26 to 0.93

Note:  0 = below detection limit



Table 8:  Discharges from Malta Drydocks: Descriptive statistics of chemical profile

Units of 
measurement

mean 
value

median 
value

maximum 
recording 

value

minimum 
recorded 

value
number of 
readings

standard 
deviation

95% 
confidence 

limits
BOD5 mg/l 57 70 74 5 5 29 31 to 83
Nitrites mg/l 0.00 0.00 0.00 0.00 5 0.00
Nitrates mg/ 1.90 1.66 4.67 0.48 5 1.64 0 to 3
Phosphates mg/l 0.047 0.009 0.204 0.005 5 0.088
Total Phosphorus mg/l 2.1 1.6 3.9 1.5 5 1.03 1.16 to 2.96
Tot Susp. Solids mg/l 98.81 25.60 397.00 18.13 5 166.74 0 to 245

Mercury mg/L 0.00 0.00 0.00 0.00 5 0.00
Lead mg/L 0.14 0.00 0.70 0.00 5 0.31 0 to 0.41
Nickel mg/L 0.58 0.60 0.90 0.30 5 0.28 0.34 to 0.82
Cadmium mg/L 0.24 0.20 0.50 0.00 5 0.25 0.02 to 0.46
Zinc mg/L 0.32 0.22 0.76 0.17 5 0.25 0.10 to 0.54
Copper mg/L 0.36 0.30 0.90 0.00 5 0.39 0.02 to 0.70
Chromium mg/L 0.00 0.00 0.00 0.00 5 0.00
Arsenic mg/L 0.00 0.00 0.00 0.00 5 0.00
Selenium mg/L 0.00 0.00 0.00 0.00 5 0.00
Manganese mg/L 0.00 0.00 0.00 0.00 5 0.00

Parathion mg/l 0 0 0 0 5 0
Malathion mg/l 0 0 0 0 5 0
Cypermetrin mg/l 0 0 0 0 5 0
Dichlorvos mg/l 0 0 0 0 5 0
Aldrin mg/l 0 0 0 0 5 0
Dieldrin mg/l 0 0 0 0 5 0
Endrin mg/l 0 0 0 0 5 0
Isodrin mg/l 0 0 0 0 5 0
Hexachlorocyclohexane mg/l 0 0 0 0 5 0
DDT mg/l 0 0 0 0 5 0
PCB mg/l 0 0 0 0 5 0
1,2 Dichloroethane mg/l 0 0 0 0 5 0
Trichloroethylene mg/l 0 0 0 0 5 0
Carbon Tetrachloride mg/l 0 0 0 0 5 0
Pentachlorophenol mg/l 0 0 0 0 5 0
Hexachlorobenzene mg/l 0 0 0 0 5 0
Hexachlorobutadiene mg/l 0 0 0 0 5 0
Trichlorobenzene mg/l 0 0 0 0 5 0
Chloroform mg/l 0 0 0 0 5 0
Perchloroethylene mg/l 0 0 0 0 5 0

Total Oil mg/l 3.4 1.0 12.2 0.9 5 4.9 0 to 7.72
Persistent Oil Fractions mg/l 0.94 0.90 1.36 0.53 5 0.30 0.68 to 1.20
TBT ug Sn/l 1.15 0.85 2.9 0 4 1.3 0 to 2.44
DBT ug Sn/l 0.08 0.00 0.3 0 4 0.2 0 to 0.22
MBT ug Sn/l 0.00 0.00 0 0 4 0.0
Total BT ug Sn/l 1.22 1.00 2.9 0 4 1.3 0 to 2.54
Cyanides mg/l 0.0 0.0 0 0 5 0.00
Fluorides mg/l 0.83 0.81 0.94 0.73 5 0.10 0.74 to 0.92

Note:  0 = below detection limit



Table 9:  Discharges from MD Tank Cleaning Recetion Facility: Descriptive statistics of chemical profile

Units of 
measurement

mean 
value

median 
value

maximum 
recording 

value

minimum 
recorded 

value
number of 
readings

standard 
deviation

95% 
confidence 

limits
BOD5 mg/l 63.67 55.00 97.00 39.00 3 29.96 29.8 to 97.6
Nitrites mg/l 0.00 0.00 0.00 0.00 3 0.00
Nitrates mg/ 0.49 0.29 1.03 0.17 3 0.47 0 to 1.02
Phosphates mg/l 0.007 0.006 0.013 0.003 3 0.005 0 to 0.01
Total Phosphorus mg/l 1.5 1.5 1.6 1.4 3 0.06 1.44 to 1.58
Tot Susp. Solids mg/l 20.67 19.87 26.53 15.60 3 5.51 14.43 to 26.90

Mercury mg/L 0.00 0.00 0.00 0.00 3 0.00
Lead mg/L 0.17 0.20 0.30 0.00 3 0.15 0 to 0.34
Nickel mg/L 0.43 0.40 0.50 0.40 3 0.06 0.37 to 0.50
Cadmium mg/L 0.07 0.10 0.10 0.00 3 0.06 0 to 0.13
Zinc mg/L 0.00 0.00 0.00 0.00 3 0.00
Copper mg/L 0.13 0.20 0.20 0.00 3 0.12 0 to 0.26
Chromium mg/L 0.00 0.00 0.00 0.00 3 0.00
Arsenic mg/L 0.00 0.00 0.00 0.00 3 0.00
Selenium mg/L 0.00 0.00 0.00 0.00 3 0.00
Manganese mg/L 0.00 0.00 0.00 0.00 3 0.00

Parathion mg/l 0 0 0 0 3 0
Malathion mg/l 0 0 0 0 3 0
Cypermetrin mg/l 0 0 0 0 3 0
Dichlorvos mg/l 0 0 0 0 3 0
Aldrin mg/l 0 0 0 0 3 0
Dieldrin mg/l 0 0 0 0 3 0
Endrin mg/l 0 0 0 0 3 0
Isodrin mg/l 0 0 0 0 3 0
Hexachlorocyclohexane mg/l 0 0 0 0 3 0
DDT mg/l 0 0 0 0 3 0
PCB mg/l 0 0 0 0 3 0
1,2 Dichloroethane mg/l 0 0 0 0 3 0
Trichloroethylene mg/l 0 0 0 0 3 0
Carbon Tetrachloride mg/l 0 0 0 0 3 0
Pentachlorophenol mg/l 0 0 0 0 3 0
Hexachlorobenzene mg/l 0 0 0 0 3 0
Hexachlorobutadiene mg/l 0 0 0 0 3 0
Trichlorobenzene mg/l 0 0 0 0 3 0
Chloroform mg/l 0 0 0 0 3 0
Perchloroethylene mg/l 0 0 0 0 3 0

Total Oil mg/l 3.4 2.6 6.7 0.8 3 3.0 0 to 6.79
Persistent Oil Fractions mg/l 1.32 0.94 2.21 0.8 3 0.78 0.44 to 2.20
TBT ug Sn/l 0.00 0.00 0 0 3 0.0
DBT ug Sn/l 0.00 0.00 0 0 3 0.0
MBT ug Sn/l 0.00 0.00 0 0 3 0.0
Total BT ug Sn/l 0.00 0.00 0 0 3 0.0
Cyanides mg/l 0.0 0.0 0 0 3 0.00
Fluorides mg/l 0.84 0.84 0.88 0.8 3 0.04 0.79 to 0.89

Note:  0 = below detection limit



Table 10    Key to the columns of Table 11

Column a
Name of chemical or class of chemicals. For heavy metals, this includes all its 
compounds. Names in BOLD indicate those chemicals which have been inclued 
for monitoring for the present study.

Column b
Chemical Abstract Services Number. In the case of heavy metals, given only for 
the metal itself.

Column c
Indicates whether respective chemical is covered by CD 76/464 (List I or List 
II)or CD 91/271(UWWT)

Column d

Indicates whether respective chemical is included in Annex X to WFD (CD 
2455/2001) as a PHS (Priority Hazardous Substance) or as a PHS* (Candidate 
PHS, under review) or PS (Priority Substance). HP indicates cases where 
chemical was not includes since it is considered as a historic pollutant, which 
was once significant but its use is now banned.

Column e
Indicates whether respective chemical is covered by a daughter directive to CD 
76/464 or is listed as a priority pesticide under CD 91/414 or as a biocide under 
CD 98/8. 

Column f

Indicates whether respective chemical is included in the Strategic Action 
Programme to Address Pollution from land-based activities of the Mediterranean 
Action Plan: POP = peristent organic pollutant; TPB = Toxic, persistent and 
liable to bioaccumulate

Column g

Indicates whether respective chemical is included in the local Pesticides Act. 
Pesticides included in First Schedule are banned; those included in Second 
Schedule are for limited and restricted use; those in Thrid and Fourth Schedules 
are freely available 

Column h
Qualitative assessment of reported levels of the respective chemical as present 
in effluents discharged by sewer outfalls. X = insufficient data. BDL = below 
detection limit

Column i
Qualitative assessment of reported levels of the respective chemical as present 
in effluents from other direct marine discharges (namely power stations, 
shipyards or fuel handling). X = insufficient data. BDL = below detection limit

Column j
Qualitative assessment of reported levels of the respective chemical as present 
in inshore waters or sediments. X indicate insufficient or no data.

Column k

Level of Priority in the proposed NMPS (fur further details, see text):                    
Level 1 = Top priority. ELVs and EQS set (whenever possible)                             
Level 2 = To be covered in the NMPS but with less priority. EQS  may be set       
Level 3 = No need to be included specifically in NMPS



Table 11:   Synoptic overview on the regulatory regimes and level of occurrence of different chemicals or classes of chemicals

Regulatory Regimes Level of occurrence NMPS
a b c d e f g h i j k n

CAS-No

CD 
76/464 

(List) or 
CD  

91/271 
UWWT

Priority List 
Annex X to 
WFD (CD 

2455/2001)

Covered in 
Daughter 

Directives to 
CD 76/464 or 

under 
Priority 

Pesticides/Bi
ocide 

Directives

Strategic 
Action 
Programme to 
address 
Pollution from 
land-based 
activities (MAP)

Pesticides 
(Control)Act.  
Cap. 192 In Sewer Outfalls

In Other  Direct 
Marine 

Discharges
In Marine 

Environment
Priority  
Level

COD UWWT high moderate 1 PCP I
BOD5 UWWT high moderate 1 PCP I
Total Nitrogen UWWT high low 1 PCP I
Ammonia List II high low 3

Nitrites
List II / 
UWWT

low low 3

Nitrates UWWT
high in semi-

enclosed areas
2

Phosphates UWWT
high in semi-

enclosed areas
2

Total Phosphorus UWWT high moderate to low 1 PCP I

TSS UWWT
high moderate to low

high in semi-
enclosed areas

1
PCP I

Mercury 7439-97-6 List I PHS + TPB
First Schedule 

(banned)
Generally BDL, 
occasionally low

low low 1
PCP II

Cadmium 7440-43-9 List I PHS + TPB
First Schedule 

(banned)
BDL moderate to high moderate to high 1

PCP II

Lead 7439-92-1 List II (PHS) TPB
First Schedule 

(banned)
moderate moderate to high moderate to high 1

PCP III

Nickel 7440-02-0 List II PS
low to moderate moderate to high X 1

PCP III

Arsenic 7400-38-2 List II
First Schedule 

(banned)
low low X 1

PCP III
Chromium 7440-47-3 List II low low low to moderate 1 PCP III

Copper 7440-50-8 List II

Third Schedule. 
Unlimited use for 
a number of Cu 

compounds

low to moderate moderate to high moderate to high 1

PCP III
Manganese 7439-96-5 List II low low X 3

Selenium 7782-49-2 List II
First Schedule 

(banned)
low low X 1

PCP III

Zinc 7440-66-6 List II
moderate to high moderate to high moderate to high 1

PCP III
Antimony 7440-36-0 List II X X X 3
Barium 7440-39-3 List II X X X 3
Beryllium 7440-41-7 List II X X X 3

Boron 7440-42-8 List II

Second Schedule 
(limited use) for 
some forms  of 

boron.

X X X 2

Cobalt 7440-48-4 List II X X X 3
Molybdenium 7439-98-7 List II X X X 3
Silver 7440-22-4 List II X X X 3 PCP III
Tellurium 13494-80-9 List II X X X 3
Titanium 7440-32-6 List II X X X 3

Thallium 7440-28-0 List II

First Schedule 
(banned):  

Thallium sulphate
X X X 3

Tin 7440-31-5 List II X X X 3
Uranium 7440-61-1 List II X X X 3
Vanadium List II X X X 3

Parathion 56-38-2 HP
First Schedule 

(banned)
BDL BDL X 1

PCP VI

Malathion 121-75-5
Unlimited Use. 
(Schedule 4).

BDL BDL X 1
PCP VI

Cypermethrine 52315-07-8
Third Schedule. 
Unlimited Use

BDL BDL X 3
PCP VI

Dichlorvos
Second Schedule. 

Limited Use
BDL BDL X 2

PCP VI

Aldrin 309-00-0 List I HP + POP
First Schedule 

(banned)
BDL BDL X 1

PCP IV

Dieldrin  60-57-1 List I HP + POP
First Schedule 

(banned)
BDL BDL X 1

PCP IV

Endrin 72-20-8 List I HP + POP
First Schedule 

(banned)
BDL BDL X 1

PCP IV

Isodrin 465-73-6 List I HP +
First Schedule 

(banned)
BDL BDL X 1

PCP IV

Hexachlorocyclohexane 
608-73-1  58-89-9 

(Lindane) List I PHS +
First Schedule 

(banned)
BDL BDL X 1

PCP IV

DDT 50-29-3 List I HP + POP
First Schedule 

(banned)
BDL BDL X 1

PCP IV
PCB 1336-36-3 HP POP low BDL X 1 PCP IV

1,2 Dichloroethane 107-06-02 List I PS +
Second Schedule. 

Limited Use
BDL BDL X 1

PCP IV
Trichloroethylene 79-01-6 List I + trace trace X 1 PCP V

Carbon Tetrachloride 56-23-5 List I +
First Schedule 

(banned)
BDL BDL X 1

PCP IV
Note: key to columns is included in Table 10.



Table 11 (continued):   Synoptic overview on the regulatory regimes and level of occurrence of different chemicals or classes of chemicals

Regulatory Regimes Level of occurrence NMPS
a b c d e f g h i j k n

Pentachlorophenol 87-86-5 List I PHS* + First Schedule (banned)
BDL BDL X 1 PCP IV

Hexachlorobenzene 118-74-1 List I PHS + POP First Schedule (banned)
BDL BDL X 1 PCP IV

Hexachlorobutadiene 87-68-3 List I PHS + BDL BDL X 1 PCP IV
Trichlorobenzene 12002-48-1 List I PHS* + BDL BDL X 1 PCP IV
Chloroform 
(Trichloromethane) 67-66-3 List I PS +

trace trace X 1
PCP V

Perchloroethylene 
(Tetrachloroethylene) 127-18-4 List I +

trace trace to moderate X 1
PCP V

Petroleum Hydrocarbons Not applicable

Persistent 
List I; Non 
persistent 

List II.
unlisted though PAH 

are listed as PHS

moderate moderate to high
moderate to high 

(sediments) 1

PCP VII

Tributyltin compounds 688-73-3 List I PHS +

Limited Use (Schedule 
2). For boats over 10m 

in length

moderate to occasionally 
high

moderate to 
occasionally high

moderate to high 
(sediments) 1

PCP VIII

Cyanides List II
First Schedule (banned) 

Calcium cyanide
moderate BDL X 1

PCP IX
Fluorides List II moderate moderate X 1 PCP IX

Heptachlor 76-44-8 HP POP First Schedule (banned)
X X X 1 PCP VI

Toxaphene (Campheclor) 8001-35-2 POP First Schedule (banned)
X X X 1 PCP VI

Methoxychlor 72-43-5
Second Schedule. 

Limited Use
X X X 3 PCP VI

Chlordane POP First Schedule (banned)
X X X 1 PCP VI

Alachlor 15972-60-8 PS

priority pesticide 
under CD 

91/414/EEC
X X X 2

PCP VI
Anthracene 120-12-7 List II PHS* X X X 3

Atrazine 1912-24-9 List II PHS*

priority pesticide 
under CD 

91/414/EEC First Schedule (banned)
X X X 1

PCP VI
Benzene 200-753-7 List II PS X X X 1 (PCP VII)
Brominated diphenylethers na PHS X X X 3
Chloroalkanes, C10-13 85535-84-8 PHS X X X 3

Chlorfenvinphos 470-90-6 PS

priority pesticide 
under CD 

91/414/EEC First Schedule (banned)
X X X 1

PCP VI

Chlorpyrifos 2921-88-2 PHS*

priority pesticide 
under CD 

91/414/EEC
Second Schedule. 

Limited Use
X X X 1

PCP VI
Dichloromethane 75-09-2 List II PS X X X 3
Di(2-ethylhexyl)phthalate 
(Phthalic Acid) 117-81-7 PHS*

X X X 3

Diuron 330-54-1 PHS*

priority pesticide 
under CD 

91/414/EEC
Third Schedule. 
Unlimited use

X X X 1
PCP VI

Endosulfan 115-29-7 List II PHS*

priority pesticide 
under CD 

91/414/EEC First Schedule (banned)
X X X 1

PCP VI
(alpha-endosulfan) as an 
example of endosulfans 959-98-8 PS

X X X
(PCP VI)

Fluoanthene as an example of 
polyaromatic hydrocarbons 206-44-0 PS

X X X 1
(PCP VII)

Isoproturon 34123-59-6 PHS*

priority pesticide 
under CD 

91/414/EEC
X X X 1

PCP VI

Naphthalene 91-20-3 List II (PHS)
Fourth Schedule. 

Unlimited use.
X X X 1 (PCP VII)

Nonylphenols 25154-52-3 PHS X X X 3
Octylphenols 1806-26-4 PHS* X X X 3
Pentachlorobenzene 608-93-5 PHS X X X 3
Polyaromatic hydrocarbons na List II PHS X X X 3 (PCP VII)

Simazine 122-34-9 PHS*

priority pesticide 
under CD 

91/414/EEC
Third Schedule. 
Unlimited use

X X X 1
PCP VI

Trifluralin 1582-0908 PHS*

priority pesticide 
under CD 

91/414/EEC
X X X 1

PCP VI
Note: key to columns is included in Table 10.



Table 12:  Environmental Quality Standards  (for full details, see text)

CAS. No.

For Non-industrial 
Areas

For Industrial 
Areas For Non-industrial Areas For Industrial Areas

COD 2 mg/l 10 mg/l 
BOD5 1 mg of oxygen /l 5 mg of oxygen /l 
Total Nitrogen 0.2 mg N/l 1 mg N/l 
Nitrates 117 ug   (guideline)
Phosphates 5 ug P/l (guideline)
Total Phosphorus 0.02 mg P/l 0.06 mg/l 

TSS
may not be determined 
at present 1.75 mg/l.

Mercury 7439-97-6 0.3 ug/l  total dissolved
no increase by 2005;               
0.2 mg/kgDW by 2007. 

no increase up to 2007;           1 
mg/kgDW by 2010

Cadmium 7440-43-9 2.5 ug/l total dissolved
no increase by 2005; 0.6 
mg/kgDW by 2007. 

no increase up to 2007;            
3 mg/kgDW by 2010

Lead 7439-92-1 0.01 mg/l total dissolved 30 mg/kgDW
no increase up to 2007;           
100 mg/kgDW by 2010

Nickel 7440-02-0 0.01 mg/l total dissolved 16 mg/kgDW no increase.

Arsenic 7400-38-2
0.025 mg/l total 
dissolved 6 mg/kgDW no increase.

Chromium 7440-47-3
0.05 mg/l (Cr VI) total 
dissolved 15 mg/kgDW no increase.

Copper 7440-50-8
0.005 mg/l total 
dissolved. 16 mg/kgDW

no increase up to 2007;             
70 mg/kgDW by 2010

Manganese 7439-96-5
may not be determined 
at present Guideline: 450 mg/kgDW

Selenium 7782-49-2 0.01 mg/l total dissolved
may not be determined at 
present

Zinc 7440-66-6 0.01 mg/l total dissolved 120 mg/kgDW; 
no increase up to 2007; 220 
mg/kgDW by 2010

Parathion 56-38-2 not traceable
Malathion 121-75-5 0.02 ug/l
Dichlorvos 0.04 ug/l
Aldrin 309-00-0 0.01 ug/l no increase
Dieldrin  60-57-1 0.01 ug/l no increase
Endrin 72-20-8 0.005 ug/l no increase
Isodrin 465-73-6 0.005 ug/l no increase

Hexachlorocyclohexane (Lindane)

608-73-1  
58-89-9 
(Lindane) 0.02 ug/l no increase

DDT(Dichlorodiphenyl 
trichloroethane) 50-29-3

0.025 ug/l (all isomers) 
0.01 ug/l for para-para-
DDT no increase

PCB 1336-36-3 not traceable
1,2 Dichloroethane 107-06-02 10 ug/l
Trichloroethylene TRI 79-01-6 10 ug/l
Carbon Tetrachloride 56-23-5 12 ug/l
Pentachlorophenol PCP 87-86-5 2 ug/l no increase
Hexachlorobenzene HCB 118-74-1 0.03 ug/l no increase
Hexachlorobutadiene 87-68-3 0.1 ug/l no increase
Trichlorobenzene TCB 12002-48-1 0.4 ug/l no increase
Chloroform (Trichloromethane) 67-66-3 12 ug/l
Perchloroethylene 
(Tetrachloroethylene) 127-18-4 10 ug/l

Petroleum Hydrocarbons
Not 
applicable not traceable; 

by 2004: 1mg/l,            
by 2007: 0.25 mg/l,         
by 2010: 0.1 mg/l 

4 mg Chrysene 
Equivalent/kgDW; 

no increase by 2007; 30 mg 
Chrysene Equivalent/kgDW 
thereafter

Tributyltin compounds 688-73-3

FOR TBT:                    
Up to 2007: 0.002 ug 
Sn/l maximum 
acceptable 
concentration at any 
one time. Not traceable 
thereafter.

FOR TBT:                    
no increase up to 2007. 
Not traceable thereafter.

For TBT                                 up 
to 2007:  2 ug Sn/kgDW;    Not 
detectable therafter.                    
For total butyltins 
(TBT+DBT+MBT) up to 2007:  
40 ug Sn/kgDW. Not detectable 
for non-industrial areas, 
therafter.                                      

For TBT                                 up 
to 2007:   no increase for 
industrial areas.    200 ug 
Sn/kgDW for industrial areas, 
therafter.                             For 
total butyltins 
(TBT+DBT+MBT) up to 2007:  
no increase;   380 ug Sn/kgDW, 
therafter.                                      

Heptachlor 76-44-8 not traceable
Toxaphene (Campheclor) 8001-35-2 not traceable
Chlordane not traceable

Atrazine 1912-24-9
2 ug/l  (including 
Simazine)

Benzene 200-753-7 30 ug/l
Chlorfenvinphos 470-90-6 not traceable
Endosulfan 115-29-7 0.003 ug/l
Naphthalene 91-20-3 5 ug/l

Simazine 122-34-9
2 ug/l (including 
Atrazine)

Trifluralin 1582-0908 0.1 ug/l
Notes
1 = Limit as Annual Mean Concentration, unless indicated otherwise.
NI = Non-industrial areas
I = Industrial areas.
Concentrations for metals expressed as total concentration in mg per kilgramme of dry weight of superficial sediment (top 5 cm)
Concentrations for petroleum hydrocarbons in sediments determined by organic solvent extraction and quantified by UV spectrofluorimetry  

Proposed EQS  in water  1 Proposed EQS  in sediments 1



Table 13: Environmental Limit Values for Direct Discharges into the marine environment

CAS. No.  ELV 1

COD
125 mg/l for all areas. Compliance in 11 out of 12 samples 
over 1 year

BOD5 25 mg/l  for all areas

Total Nitrogen
10 mg/l for sensitive areas. Compliance in 11 out of 12 
samples over 1 year.

Total Phosphorus 2 mg/l for sensitive areas (on an annual mean basis)

TSS 35 mg/l. Compliance in 11 out of 12 samples over 1 year.

Mercury 7439-97-6  0.1 mg/l by 2004;  0.05 mg/l by 2007. Not traceable by 2020.

Cadmium 7440-43-9 0.3 mg/l by 2007; 0.2 mg/l.  Not traceable by 2020

Lead 7439-92-1 0.5 mg/l up till 2005, 0.1 mg/l  thereafter

Nickel 7440-02-0 0.5 mg/l up till 2005, 0.2 mg/l thereafter

Arsenic 7400-38-2 0.05 mg/l 

Chromium 7440-47-3 0.1 mg Cr VI/l ; 0.5 mg Cr total/l 

Copper 7440-50-8 0.5 mg/l 

Zinc 7440-66-6 0.5 mg/l 

Silver 7440-22-4 0.1 mg/l 

Tin 7440-31-5 2 mg/l 

Parathion 56-38-2 not traceable

Malathion 121-75-5 0.4 ug/l (guideline)

Dichlorvos 0.8 ug/l (guideline)

Aldrin 309-00-0 not traceable

Dieldrin  60-57-1 not traceable

Endrin 72-20-8 not traceable

Isodrin 465-73-6 not traceable

Hexachlorocyclohexane (Lindane)

608-73-1  58-
89-9 
(Lindane) 3 mg/l by 2004; 2 mg/l by 2007. Not traceable by 2020.

DDT(Dichlorodiphenyl 
trichloroethane) 50-29-3 not traceable

PCB 1336-36-3 0.003mg/l by 2004, not traceable by 2007

1,2 Dichloroethane 107-06-02 0.1 mg/l  by 2004;  0.05mg/l by 2007; Not traceable by 2020.

Trichloroethylene TRI 79-01-6 0.1 mg/l  by 2004;  0.05mg/l by 2007; Not traceable by 2020.

Carbon Tetrachloride 56-23-5 1.5 mg/l  by 2004;  0.75mg/l by 2007; Not traceable by 2020.

Pentachlorophenol PCP 87-86-5 1 mg/l  by 2004;  Not traceable by 2007.

Hexachlorobenzene HCB 118-74-1 1 mg/l  by 2004;  0.5mg/l by 2007; Not traceable by 2020.

Hexachlorobutadiene 87-68-3 1.5 mg/l  by 2004;  0.75mg/l by 2007; Not traceable by 2020.

Trichlorobenzene TCB 12002-48-1 1.5 mg/l  by 2004;  0.75mg/l by 2007; Not traceable by 2020.

Chloroform (Trichloromethane) 67-66-3 1 mg/l  by 2004;  0.5mg/l by 2007; Not traceable by 2020.

Perchloroethylene 
(Tetrachloroethylene) 127-18-4 0.1 mg/l  by 2004;  0.05mg/l by 2007; Not traceable by 2020.

Petroleum Hydrocarbons
Not 
applicable

5 mg/l on a 24-hour mean basis or as determined by EPD for 
intermittent discharges. (At the discretion of EPD, this may 
be subsitited by the application of a site-specific dilution 
factor and a mixing zone, to achieve set EQS in water and 
sediment)

Tributyltin compounds 688-73-3

Up to 2007: for non-industrial areas: 0.01 ug Sn/l ; for 
industrial areas:   5ug Sn/l on a monthly mean basis. Not 
traceable for all areas thereafter.

Cyanides
(Guideline): 0.2 mg CN/l (total cyanide) maximum level at any 
time

Fluorides (Guideline): 2mg F/l (dissolved fluorides) 

Heptachlor 76-44-8 not traceable

Toxaphene (Campheclor) 8001-35-2 not traceable

Chlordane not traceable

Alachlor 15972-60-8 not traceable

Anthracene 120-12-7 not traceable

Atrazine 1912-24-9 not traceable

Benzene 200-753-7 (guideline) 0.6mg/l 

Chlorfenvinphos 470-90-6 not traceable

Chlorpyrifos 2921-88-2 not traceable

Endosulfan 115-29-7 not traceable

(alpha-endosulfan) as an example of 
endosulfans 959-98-8 not traceable

Isoproturon 34123-59-6 not traceable

Naphthalene 91-20-3 (guideline) 0.1mg/l

Simazine 122-34-9 (guideline): 40ug/l

Trifluralin 1582-0908 (guideline): 2 ug/l

Triphenyltin and its derivatives (guideline): 0.2ug/l

Notes
1 = Limit values as monthly mean concentration which must not be exceeded (unless otherwise indicated)
ELV shall apply to all areas, unless otherwise indicate.



Sensitive Area Xlendi Bay including Kantra Creek

Mgarr ix-Xini

Mgarr Harbour *

Mellieha Bay

St. Paul's Bay, including Mistra

Salina Bay

St. George's Bay

St. Julian's Bay

Marsamxett *

Grand Harbour *

Marsascala

Hofra iz-Zghira

Candidate 
Sensitive Area Marsalforn

St. Thomas Bay

Receiving waters: Cumnija Outfall *

Less-Sensitive 
Area Receiving Waters: Ras il-Hobz Outfall *

Receiving Waters: Wied Ghammieq (Xghajra)   Outfall *

Table 14:  Designation of Sensitive and Less-Sensitive Areas (as per CD 91/271)



Table 15:  List of Pollution Control Programmes being proposed in the present NMPS

PCP1
COD, BOD, Total Nitrogen, Total Phosphorus, Total Suspended 
Solids.

PCP2 Compounds of Mercury and Cadmium

PCP3 Lead, Nickel, Arsenic, Chromium, Copper, Silver, Selenium and Zinc.

PCP4

Aldrin, Dieldrin, Endrin, Isodrin, Hexachlorocyclohexane, DDT, PCB, 
1,2 Dichloroethane, Carbon Tetrachloride, Pentachlorophenol, 
Hexachlorobenzene, Hexachlorobutadiene, Trichlorobenzene,

PCP5 Trichloroethylene, Perchloroethylene, Chloroform

PCP6

Alachlor, Atrazine, Chlordane, Chlorfenvinphos, Chlorpyrifos, 
Cypermethrine, Dichlorvos, Diuron, Endosulfan, Heptachlor, 
Isoproturon, Malathion, Methoxychlor, Parathion, Simazine, 
Toxaphene (Campheclor), Trifluralin.

PCP7 Petroleum hydrocarbons

PCP8 Tributyltin

PCP9 Cyanides and Fluorides



Table 16:  Annual Environmental Quality Status Monitoring 
                Showing frequency of sampling per parameter per station.

non-
industrial 

areas
industrial 

areas

non-
industrial 

areas
industrial 

areas
COD 12 12
BOD5 12 12

Total Nitrogen 12 12
Nitrates 12

Phosphates 12
Total Phosphorus 12 12

TSS 12 12
Mercury 6 4 4

Cadmium 6 4 4
Lead 6 4 4
Nickel 6 4 4

Arsenic 6 4 4
Chromium 6 4 4

Copper 6 4 4
Manganese 6 4
Selenium 6 4

Zinc 6 4 4
Parathion 4
Malathion 4
Dichlorvos 4

Aldrin 4 4
Dieldrin 4 4
Endrin 4 4
Isodrin 4 4

Hexachlorocyclohexane 
(Lindane) 4 4

DDT(Dichlorodiphenyl 
trichloroethane) 4 4

PCB 4
1,2 Dichloroethane 6

Trichloroethylene TRI 6
Carbon Tetrachloride 6

Pentachlorophenol PCP 6 4
Hexachlorobenzene HCB 6 4

Hexachlorobutadiene 6 4
Trichlorobenzene TCB 6 4

Chloroform (Trichloromethane) 6
Perchloroethylene 

(Tetrachloroethylene) 6
Petroleum Hydrocarbons 6 4 4 4

Tributyltin compounds 6 4 4 4
Heptachlor 2

Toxaphene (Campheclor) 2
Chlordane 2
Atrazine 2
Benzene 2

Chlorfenvinphos 2
Endosulfan 2
Naphthalene 2

Simazine 2
Trifluralin 2

Water Sediments



National Marine Pollution Strategy To Address The Following Potential Marine 
Contaminants:        
 

Pollution Control Programme                                                                       PCP I 
 
Chemical Oxygen Demand / Biological Oxygen Demand (5 days) / Total Nitrogen / 
Total Phosphorus / Total Suspended Solids 
 
Targets: 
 
o BY 2004, to reach ELV for 10% of sewage discharged through direct marine 

outfalls. 
 
o By 2005, to revise the list of sensitive and less-sensitive areas. 
 
o By 2006, to  reach ELV for 20% of  sewage discharged through direct marine 

outfalls. 
 
o By 2007, to reach ELV for all point discharges. 
 
o By 2010, to reach  EQS for all parameters, including dissolved nitrates and 

phosphates, in all areas. 
 
 

 
Activities: 
 
Sewage Outfalls 
 
• 

• 

• 

In the case of sewer outfalls or discharges in Candidate Sensitive Areas, efforts are 
to be made to reduce nutrient levels, preferably to comply with ELV for such nutrients 
as set  in sensitive areas. Authorization of such discharges in Candidate Sensitive 
Areas will be granted on a temporary basis while further studies will be carried out to 
assess the likely environmental impact of such discharges. 
 

To prohibit the discharge of any sludge produced by the treatment plants for urban 
wastewaters into the marine environment, by 2005. 
 

Implementation of the National Sewerage Master Plan by set deadlines (i.e. 
wastewater treatment for Ras il-Hobz, amounting to approximately 10% of urban 
wastewater by December 2004; for Cumnija (10%) by October 2006, and for Wied 
Ghammieq by March 2007). 
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Other Point-Sources Direct Marine Discharges  
 
• 

• 

• 

• 

Prior 2005, to assist in the implementation of this pollution reduction programme, 
by advising SME ( particularly for the fish processing, and agri-food sector) on the 
proper wastewater treatments to adopt, so as to ensure compliance by 2007.  
 

Prior 2007, to give encourage and provide guidance to such SME in the creation of 
joint ventures in order to minimize wastewater generation and to achieve joint 
handling and treatment of their wastewaters, in order to reduce costs and whenever this 
is feasible.  
 

Prior 2007, to promote the implementation of environmental audits and voluntary 
eco-management and eco-audit schemes (e.g. EMAS) compatible to EC regulation 
1836/93, by such SMEs. 

 
To authorize the direct marine discharges from other industrial point-sources, only 

if they comply with the set ELV for all parameters in sensitive areas, and for 
COD/BOD/TSS for less-sensitive areas, by 2007. 

 
Such discharges will in particular include those arising from the following 
sectors: 

i. the fish processing (fish farming) sector; 
ii. the power stations; 

iii. ship-repairing and shipyards; 
iv. fuel and oil handling installations; 
v. any other coastal point-source discharges. 

   
In the case of the fish farming industry, authorization will be required for fish 
processing and packaging , net washings and other related activities both for 
land-based plants as well as from service ships in territorial waters. 

 
In the case of other point sources, authorizations for marine discharges will be 
granted only if they comply by the set ELV or if they  discharge wastewaters for 
which the COD, BOD, total Nitrogen and total Phosphorus content will be the 
same as those of the  receiving waters. The latter provision will apply only up to 
the year 2007. Thereafter, such discharges will be authorized only if the set 
EQS for receiving waters will be met. 

 
 
Diffuse And Other  Identifiable Sources Of Discharges 
 
Such sources will in particular,  include those arising from agriculture, livestock 
production, coastal fishfarming and food processing. 
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• 

• 

• 

By 2005, for the competent authority to make an inventory of site-specific sources 
of this type which may lead to the release of excessive nutrients or organic material 
into the marine environment (to the exclusion of those which may discharge into 
public sewers, which will be controlled by another competent authority). This 
inventory will include site-specific data on:  location; type of operation; significance 
(order of magnitude) of nutrient/organic loads;  principal route through which the 
release of such contaminants may reach the marine environment and specific coastal 
area which is most likely to be impacted by such releases. 
  

By 2007, to encourage the adoption of best-practice methodologies in order to 
reduce the release of such contaminants, and voluntary pollution reduction 
programmes. These efforts should be particularly addressed to the targeted SMEs as 
identified in the compiled inventory. 
 

By 2010, to require authorization by the competent authority, through legally 
binding provisions, for the operations and activities by such targeted SMEs, which 
may require obligatory adoption of a code of practice (Best Environmental Practice), 
restriction in the use of certain fertilizers, and the manner in which relevant solid and 
liquid wastes are to be managed. Such authorization for the operation of these SMEs 
will be granted only if the competent authority will be satisfied that the set EQS of the 
receiving waters will be met. 

 
 
General 
 
To extend the present ongoing monitoring programme for coastal waters so as to 
include all of the coastal inshore areas of Malta and Gozo in order to be able confirm 
and whenever opportune, revise the list of sensitive areas. 
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National Marine Pollution Strategy To Address The Following Potential Marine 
Contaminants:        

Pollution Control Programme                       PCP  II          
 
Mercury and its compounds / Cadmium and its compounds 
 
Targets: 
 
o By 2004, (or date of accession), to ensure that all point marine discharges do not 

exceed ELV for mercury. 
 
o By 2005, to ensure that  EQS (total dissolved metal) in water for both metals are 

complied with in all areas. 
 
o Up to  2005, to ensure no increase in present levels in sediments and biota in all 

areas. 
 
o By 2007 (to ensure that all point marine discharges do not exceed ELV for 

cadmium. 
 
o By 2007, to achieve or maintain  EQS in sediments of  0.2 mg/kgDW for mercury 

and 0.6 mg/kgDW for cadmium in non-industrial areas. 
 
o By 2010, to limit the  release of these metals and their compounds, to the lowest 

possible level so as to reach  the most stringent level of EQS for both metals. 
 
o By 2010, to reduce metal loads in sediments in industrial areas by 75% so as to 

reach EQS in sediments of 1 mg/kgDW for mercury and 3 mg/kgDW for cadmium,  
in such areas. 

 
 
Activities: 
 
Legislative 
 
• 

• 

• 

By 2003, entry into force of  existing relevant Legal Notices. 
 

By 2004, if need be, publishing  and enforcing new Legal Notices to enable the 
application of proposed EQS and ELV.  

 
 
General 
 

To authorize the direct marine discharges from all point-sources, only if they 
comply with the set ELV. These will apply by 2004 for mercury and by 2007 for 
cadmium. 
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Sewage Outfalls 
 
• 

• 

• 

• 

• 

• 

• 

• 

To increase compliance monitoring for these metals in such discharges 
 

To prohibit the discharge of any sludge produced by the treatment plants for urban 
wastewaters into the marine environment, by 2005. 

 
 
Other Point-Sources Direct Marine Discharges  
 

Prior 2005, to assist in the implementation of pollution limiting programmes by 
both power stations. Also to monitor the progress of such programmes and of 
investments to achieve final targets of emission. 

 
Prior to 2005, to assist the ship-repairing sector in the implementation of pollution 

limiting programmes so as to control dock activities and practices and to prevent any 
release of these metals or their compounds in dockwaters. Also to monitor the progress 
of such programmes and of investments to achieve final targets of emission. 
 

To prohibit the discharge of any sludge produced by any industrial wastewater 
treatment plants into the marine environment. and to ensure proper disposal of such 
sludge. 

 
 
Diffuse And Other Sources Of Discharges Which Are Less Easy To Identify 
 

By 2003, to require full enforcement of ban on the use of compounds of these 
metals as pesticides and biocides. 

 
By 2004, to have a full inventory on the importation and use of compounds of 

these metals. 
 

By 2005, to encourage the adoption of best-practice methodologies in order to 
reduce the release of such contaminants, and voluntary pollution reduction 
programmes.  
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National Marine Pollution Strategy To Address The Following Potential Marine 
Contaminants:        

Pollution Control Programme                                                  PCP  III          
 
Lead, Nickel, Arsenic, Chromium, Copper, Selenium, Silver, Zinc and their 
compounds 
 
Targets: 
 
o By 2004, to set EQS for Silver in water, and preferably for Silver and Selenium in 

sediments. To set ELV for Selenium. 
 
o By 2005, to ensure that  EQS in water for metals (total dissolved metal) are 

complied with in all areas. 
 
o To ensure that EQS in sediments for metals, in non-industrial areas, are compiled 

with. 
 
o Up till 2007, to ensure that loads of all metals in sediments for industrial areas 

will not increase. 
 
o By 2005, to ensure that all point marine discharges do not exceed ELV. 
 
o By 2010, to reduce metal loads in sediments in industrial areas by 75% so as to 

reach EQS in sediments of 100 mg/kgDW for Lead, 70 mg/kgDW for Copper and  
220 mg/kgDW for Zinc in such areas. 

 
 
Activities: 
 
Legislative 
 
• 

• 

• 

By 2004, if need be, publishing  and enforcing new Legal Notices to enable the 
application of proposed EQS and ELV 

 
 
General 
 

To authorize the direct marine discharges from all  point-sources, only if they 
comply with the set ELV, by 2005. 

 
 
Sewage Outfalls 
 

To increase compliance monitoring for these metals in such discharges, especially 
with respect to Lead, Copper and Zinc. 
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• 

• 

• 

• 

• 

• 

• 

• 

• 

If need be, to assist the Malta Resources Authority and Drainage Department in 
formulating a national action plan to reduce release of metals (in particular Lead, 
Copper and Zinc) in sewers, through the promotion of environmental audits and Best 
Environmental Practice in SMEs and potential industrial sources of such pollutants. 
 

To prohibit the discharge of any sludge produced by the treatment plants for urban 
wastewaters or industrial wastewaters into the marine environment, by 2005. 

 
 
Other Point-Sources Direct Marine Discharges  
 

Prior 2005, to assist in the implementation of pollution limiting programmes by 
such point sources. Also to monitor the progress of such programmes and of 
investments to achieve final targets of emission. 

 
Prior to 2005, to assist the ship-repairing sector in the implementation of pollution 

limiting programmes so as to control dock activities and practices and to minimize the 
release of these metals or their compounds in dockwaters. Also to monitor the progress 
of such programmes and of investments to achieve final targets of emission. 
 

To prohibit the discharge of any sludge produced by any industrial wastewater 
treatment plants into the marine environment. and to ensure proper disposal of such 
sludge. 

 
To prohibit the disposal of spent copper grit (used for hull blasting in shipyards) at 

sea, and to ensure that this is treated as hazardous solid waste and to be disposed off as 
such. 

 
 
Diffuse And Other Sources Of Discharges Which Are Less Easy To Identify 
 
Such sources will in particular,  include those arising from the metal and electronic 
industry, agriculture (e.g. use of pesticides and biocides of Copper, Lead and Arsenic) 
of  livestock production (Use of Copper as a Growth Stimulant for pigs). 
 

By 2003, to ensure full enforcement of ban on the use of compounds of Lead, 
Arsenic and Selenium as pesticides and biocides. 
 

By 2004, to encourage the relevant Government Departments, to  assess the 
feasibility of banning (or at least minimizing)  the use of compounds of Copper as 
pesticides/biocides in agriculture.  

 
By 2004, to have a full inventory on the importation and use of compounds of 

these metals. 
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• 

• 

By 2005, to encourage the adoption of best-practice methodologies in order to 
reduce the release of such contaminants, and voluntary pollution reduction 
programmes.  
 

By 2005, to encourage the use of Lead-free diesels.  
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National Marine Pollution Strategy To Address The Following Potential Marine 
Contaminants:        

Pollution Control Programme                                                  PCP  IV          
 
Aldrin, Dieldrin, Endrin, Isodrin, Hexachlorocyclohexane, DDT 
(Dichlorodiphenyl trichloroethane), PCB (Polychlorinated biphenyles), 1,2 
Dichloroethane, Carbon tetrachloride, Pentachlorophenol, Hexachlorobenzene, 
Hexachorobutadiene, Trichlorobenzene.  
 
This PCP covers a number of pesticides, biocides, and industrial chemicals, all of 
which are highly hazardous and which have been included in List I (CD 76/464),  or 
are defined as Priority Persistent Organic Pollutants (LBS Protocol, Mediterranean 
Action Plan). As such this PCP aims at the eventual elimination of all release of these 
contaminants through direct marine discharges. 
 
Targets: 
 
o By 2004, (or date of accession), to ensure that all point marine discharges do not 

exceed the ELV  set for each chemical. (For a number of chemicals this would be 
set at no traceable level) 

 
o By 2004, to ensure that  the loads of such chemicals in marine sediments will not 

be increased any further. 
 
o By 2007, to reduce inputs by at least 50% so that all marine discharges will not 

exceed the more stringent ELV. 
 
o By 2007, to ensure that EQS in water  for all chemicals will be compiled with. 

 
o By 2020, all point marine discharges will carry no traceable amounts of any of 

these substances. 
  
 
 
Activities: 
 
Legislative 
 
• 

• 

By 2003, entry into force of  existing relevant Legal Notices. 
 

By 2004, if need be, publishing  and enforcing new Legal Notices to enable the 
application of proposed EQS and ELV.  
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• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

By 2007, to introduce new legislation to ban the use of 1-2 Dichloroethane as a 
pesticide/biocide and as a metal degreaser. 

 
By 2007, to introduce new legislation to ban the use, handling and storage of PCS. 

 
 
General 
 

To authorize the direct marine discharges from all industrial point-sources, only if 
they comply with the set ELV (in a phase approach as indicate above). For further 
details see text of NMPS. 

 
For those pesticides, which are currently banned from use, to ensure full 

enforcement  of such regulations. 
 

By 2005, to make an inventory of the importation and use of all chemicals (which 
are currently not banned from importation). 
 

By 2005, to have in place an action programme  in order to collect and dispose of 
all PCB wastes in a safe and environmentally sound manner. This programme will 
include the decontamination of equipment and containers.  All deposits and storage 
depots for PCB will need to be registered by the EPD 
 

By 2007, to encourage the reduction of importation of carbon tetrachloride, 
hexachlorobutadiene (if imported at all) and trichlorobenzene by at least 50%. To 
encourage the substitution of such  chemicals as solvents in various industries, by 
other safer compounds. 
 

By 2007, to provide for the destruction and safe disposal of all stored PCBs in 
compliance with Malta’s international obligations.  

 
 
Sewage Outfalls 
 

To increase compliance monitoring for these chemicals in such discharges 
 

By 2005, to prohibit the discharge of any sludge produced by the treatment plants 
for urban wastewaters into the marine environment. 

 
 
Other Point-Sources Direct Marine Discharges  
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• To prohibit the discharge of any sludge produced by any industrial wastewater 
treatment plants into the marine environment. and to ensure proper disposal of such 
sludge. 
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National Marine Pollution Strategy To Address The Following Potential Marine 
Contaminants:        

Pollution Control Programme                                                       PCP  V          
 
Chloroform, Perchloroethylene, Trichloroethylene 
 
This PCP covers three organo-chlorine compounds, which are used mainly as solvents 
(metal degreasers. Chloroform may also be produced through the chlorination of 
cooling waters.  All three chemicals are highly hazardous and which have been 
included in List 1 (CD 76/464).   As such this PCP aims at the eventual elimination of 
all release of these contaminants through direct marine discharges. Malta has been 
granted a transition period up to 2007 for compliance with EU obligations. 
 
 
Targets: 
 
o By 2004, (or date of accession), to ensure that all point marine discharges do not 

exceed the least stringent ELV  set for each chemical. (For details see text of 
NMPS). 

 
o By 2007, to reduce inputs by at least 50% so that all marine discharges will not 

exceed the more stringent ELV. 
 
o By 2007, to ensure that EQS in water  for all chemicals will be compiled with. 

 
o By 2020, all point marine discharges will carry no traceable amounts of any of 

these substances. 
  
 
Activities: 
 
Legislative 
 
• 

• 

• 

By 2003, entry into force of  existing relevant Legal Notices. 
 

By 2004, if need be, publishing  and enforcing new Legal Notices to enable the 
application of proposed EQS and ELV.  

 
 
General 
 

By 2004, to make an inventory of the importation and use of all chemicals. 
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• 

• 

• 

• 

• 

• 

• 

By 2004, to formulate and implement an action plan aimed at reducing the  
importation and use of all three chemicals by local industry and SMEs by at least 50%. 
To encourage the substitution of such  chemicals as solvents in various industries, by 
other safer compounds. 
 

By 2005, to formulate and implement an action plan addressed at land-based plants 
(and large swimming pools) which chlorinate cooling or process waters or bathing 
waters with the aim of introducing suitable substitutes as antifouling biocides, or as 
disinfection agents.   

 
 
Sewage Outfalls and Other Point-Sources Direct Marine Discharges 
 

To increase compliance monitoring for these chemicals, particularly in sewer 
outfalls, and discharges from both power stations. 
 

To authorize the direct marine discharges from all industrial point-sources, only if 
they comply with the set ELV (in a phase approach as indicate above). For further 
details see text of NMPS.  

 
To assist the power stations to identify ways in which any discharges of these 

chemicals will be reduced to acceptable limits as per ELV set. This could require some 
form of wastewater treatment. 

 
To assist the ship-repair industry in the implementation of an action plan to reduce 

the use of these chemicals as organic solvents and metal degreasers, as well as to 
improve current work practices in docks (such as the collection of small wastewater 
and effluent streams arising from ship-hull treatment and similar operations in 
dedicated drainage systems rather than in the dock itself) and the proper management 
of dockwaters. This action plan is to be addressed to the Malta Drydocks, as well as 
the other smaller ship/yacht repairing facilities. This action plan should also study to 
feasibility of a common wastewater treatment facility for the ship-repairing sector. 

 
By 2007, to require periodic authorization of dock-operations in ship/yacht –

repairing sector. This authorization will require compliance with an agreed  code of 
practice and the application of Best Environmental Practice. It will aim at minimizing 
the release of these (and other) chemicals into the marine environment. 
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National Marine Pollution Strategy To Address The Following Potential Marine 
Contaminants:        
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Alachlor, Atrazine, Chlordane, Chlorfenvinphos, Chlorpyrifos, Cypermethrine,  
Dichlorvos,  Diuron,  Endosulfan, Heptachlor, Isoproturon, Malathion, 
Methoxychlor,  Parathion, Simazine, Toxaphene (Campheclor),  Trifluralin. 
 
This PCP covers 17 pesticides which are either banned from use in Malta,  or which 
have been listed in Annex X of the WFD ( as candidate priority hazardous substances, 
or as priority substances), or which are in use, but whose control would be desirable. 
 
 
Targets: 
 
o By 2004, (or date of accession), to ensure that all point marine discharges do not 

exceed the ELV  set (whenever these have been identified). 
 
o By 2007, to ensure that ELV would be identified for all listed pesticides. 
 
o By 2007, to ensure that EQS in water  for pesticides (whenever these have been 

identified)  will be compiled with. 
 
o By 2010 to ensure that EQS in water  would be identified for all listed pesticides 

and compiled with. 
 
o By 2020, all point marine discharges will carry no traceable amounts of any of 

these substances which would be classified as Priority Hazardous Substances. 
  
 
 
Activities: 
 
Legislative 
 
• 

• 

By 2004, if need be, publishing  and enforcing new Legal Notices to enable the 
application of proposed EQS and ELV.  
 

By 2007, to introduce legislation banning the use of Alachlor, Chlorpyrifos, 
Isoproturon. 
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General 
 
• 

• 

• 

• 

• 

• 

• 

• 

To authorize the direct marine discharges from all point-sources, only if they 
comply with the set ELV (as identified in NMPS text). 
 

By 2004, to make an inventory of the importation and use of all listed pesticides, 
and to determine the frequency and manner of their application. 
 

By 2007, to determine the ELV for those substances for which only guideline ELV 
is being currently set (Malathione, Dichlorvos, Simazine, and Trifluralin) and to 
determine ELV for those substances for which no ELV has been set due to insufficient 
data (Cypermethrine, Methoxychlor, and Diuron). 

 
By 2007, to carry out a risk/benefit analysis for reducing the use and application of 

Malathione, Cypermethrine, Diuron and Simazine taking into consideration the need to 
safeguard human health, and economic requirements. 

 
 

Sewage Outfalls 
 

To increase compliance monitoring for these chemicals, particularly in sewer 
outfalls. 
 
 
Diffuse And Other Sources Which Are Difficult To Identify 
 
These sources arise mostly within the agricultural sector and the domestic/industrial 
pest control companies.  
 

To encourage the safe use of permitted listed pesticides. 
 

To encourage and facilitate environmental auditing in the identified sector. 
 

By 2010, if compliance monitoring will show that the set EQS in water are not 
being met,  to require an authorization for the use and application of all listed 
pesticides by all users. This authorization will require compliance with an agreed  code 
of practice and the application of Best Environmental Practice. 
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Petroleum Hydrocarbons/Mineral Oils (and other specific Polyaromatic 
Hydrocarbons which may be included in the future) 
 
This PCP covers a class of compounds which contains a variety of different types of 
hydrocarbons including hazardous polyaromatic and polycyclic aromatic 
hydrocarbons. CD 76/464 distinguishes between persistent and non-persistent mineral 
oils and hydrocarbons of petroleum origin. Since the interpretation of this difference, 
may prove to be problematic, no such distinction is being made for the purpose of the 
present PCP. Furthermore, oils of recent biogenic origin are a normal feature of the 
marine environment (usually detected as background levels in clean reference sites). 
 
 Annex X of the WFD includes a number of specific polyaromatic hydrocarbons being 
listed as Priority Hazardous Substances. The Commission will be setting  ELV and 
EQS for such PHS.  
 
In the meantime, for the purpose of this PCP, the interim definition for this class of 
compounds will be defined as follows: 
 

For the water phase:  those hydrocarbons which are extractable by organic 
solvent(hexane or  dichloromethane) and then suitably 
cleaned on a chromatography column, followed by 
gravimetric quantification. 

 
For the sediment phase: those hydrocarbons which are extractable by organic 

solvent(hexane or  dichloromethane) and then suitably 
cleaned on a chromatography column, followed by UV-
spectrofluorimetric quantification. 

 
Targets: 
 
o By 2004,  to ensure that all point marine discharges do not exceed the ELV  set. At 

the discretion of EPD, this ELV may be substituted by the application of a site-
specific dilution factor and a mixing zone, to achieve set EQS in water and 
sediments. 

 
o By 2007, to reduce the release of this class of chemicals by 50% in direct marine 

discharges in industrial areas so as to comply with stricter EQS in water (see NMPS 
text). 

 
o By 2010 to further reduce the release of this class of chemicals by 50% in direct 

marine discharges in industrial areas so as to comply with stricter EQS in water and 
in sediments (see NMPS text). 
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o To ensure that all discharges will comply with any new ELV and EQS as 

applicable to individual polyaromatic hydrocarbons, as these are identified by the 
Commission. 

 
Activities: 
 
Legislative 
 
• 

• 

• 

• 

• 

• 

• 

By 2004, if need be, publishing  and enforcing new Legal Notices to enable the 
application of proposed EQS and ELV.  
 

 
General 
 

By end of 2003, to confirm interim definition of this class of compounds. 
 

By 2004, to prepare and adopt a national programme for the collection, recycling 
and safe disposal of used oils. 

 
By 2004, to authorize the direct marine discharges from all point-sources, only if 

they comply with the set ELV (in a phased approach as indicated in NMPS text).  At 
the discretion of EPD, this ELV may be substituted by the application of a site-specific 
dilution factor and a mixing zone, to achieve set EQS in water and sediments. The 
identification of dilution factors and mixing zones will require field studies on the 
hydrodynamics and other features of the receiving waters. Such studies are to be 
conducted by independent consultants as commissioned by the EPD and financed by 
who will be asking for permit to discharge. 

 
To integrate within the present PCP any specific polyaromatic hydrocarbons, 

which are known to occur in wastewaters released by oil and fuel terminals,  which 
have been identified under the WFD as Priority Hazardous Substances, and for which 
the Commission will stipulate ELV and EQS in the future. 
 
 

Sewage Outfalls 
 

To increase compliance monitoring for these chemicals, particularly in sewer 
outfalls. 
 
 
Oil/Fuel Handling and Storing Facilities 
 

In consultation with other relevant bodies (such as the Malta Maritime Authority, 
and the Malta Resources Authority)  to advice and encourage identified facilities in 
their requirements for water treatment for complying with the set ELV. 
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• 

• 

To encourage and facilitate environmental auditing in the identified sector. 
 
 
Diffuse And Other Sources Which Are Difficult To Identify 
 

By 2010, if compliance monitoring will show that the set EQS in water are not 
being met,  to require an authorization for the use, storage and handling of used oil 
and/ or fuel oils. This authorization will require compliance with an agreed  code of 
practice and the application of Best Environmental Practice. 
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Tributyltin and total butyltins. 
 
This PCP covers a biocide mainly used as an antifouling agent. Its used is currently 
permitted only on boats more than 10m in length. The International Maritime 
Organization will ban the use of this biocide for all ships by 2003. Tributyltin in the 
marine environment is know to degrade in its derivatives: dibutyltin and monobutyltin.  
 
Its occurrence in local marine inshore waters and superficial sediments is known to be 
relatively high and the related environmental impact (especially as an agent inducing 
imposex in certain species of marine snails) has been locally well documented. 
 
 
 
Targets: 
 
o By 2004,  to ensure that all point marine discharges do not exceed the ELV set  

(phased approach, as indicated in text of NMPS).  
 
o By 2007, to eliminate the release of this chemical in all direct marine discharges. 

 
 

Activities: 
 
Legislative 
 
• 

• 

• 

• 

By 2004, if need be, publishing  and enforcing new Legal Notices to enable the 
application of proposed EQS and ELV.  
 

To issue regulations banning the use of TBT as an antifouling agent on all boats 
and on all ships (in accordance with IMO resolution). 

 
 
General 
 

By 2004, to authorize the direct marine discharges from all point-sources, only if 
they comply with the set ELV (in a phased approach as indicated in NMPS text).   
 

By 2005, to encourage the use of alternative biocides for cooling waters and for 
boats. 
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Sewage Outfalls 
 
• 

• 

• 

• 

To increase compliance monitoring for these chemicals, particularly in sewer 
outfalls. 
Discharges of Cooling Waters 
 

In consultation with other relevant bodies (such as the Malta Maritime Authority, 
and the Malta Resources Authority)  to advise and encourage the use of alternative 
biocides as antifouling agents for cooling waters. This includes the power stations. 
 
 

Shipyards 
 

To advise and encourage the use of maritime paints based on other antifouling 
biocides. 
 

To prohibit the disposal  of spent grit in the marine environment and to ensure its 
disposal as a hazardous waste, during the interim period when the use of TBT-based 
paints will be phased out. 
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Cyanides and Fluorides.  
 
This PCP covers two classes of chemicals which are imported in medium to 
considerable amounts and which are designated as List II substances (CD 76/464). 
Insufficient data is available on the level of their occurrence in local direct marine 
discharges though the available evidence suggests that levels of fluorides are at least 
30 times higher than those of cyanides. Almost no data is available on their occurrence 
in the marine environment.   
 
 
Targets: 
 
o To get a fuller picture on the levels of their occurrence both in direct marine 

discharges as well as in local coastal waters in order to be able to assess their 
potential environmental impact, and thus to determine ELV and EQS for them. 

 
o By 2004,  to ensure that all point marine discharges do not exceed the guideline 

(interim) ELV set.  
 
o By 2010, to reduce the release of fluorides (and possibly cyanides) in all direct 

marine discharges by 50%. 
 
 

Activities: 
 
Legislative 
 
• 

• 

• 

By 2004, if need be, publishing  and enforcing new Legal Notices to enable the 
application of proposed interim ELV.  
 

 
General 
 

By 2004, to authorize the direct marine discharges from all point-sources, only if 
they comply with the set interim ELV (in a phased approach as indicated in NMPS 
text).   
 

By 2005, to confirm ELV set on the basis of an environmental impact assessment 
and monitoring programme for these classes of chemicals. 
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• 

• 

• 

To set up an inventory on their importation and use by local industry (including 
SME) 
 

 
Sewage Outfalls 
 

To increase compliance monitoring for these chemicals, particularly in sewer 
outfalls. 
 
 
Industrial Discharges  
 

In consultation with other relevant bodies to advise and encourage the shipyard and 
energy generation sectors to undertake an internal environmental audit for these 
chemicals with the aim of identifying the main sources of their release and  to reduce 
such release by 50%. by 2010.  
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