
13. ASSESSING IMPACT AND CONTROL OF 
NON-POINT DISCHARGES 

 
13.1 Introduction 
 
Throughout the present report, several references have been made to the issue of 
non-point diffuse sources of discharges of waste waters into the marine 
environment.  The present Chapter discusses some of the more relevant issues for 
such diffuse sources. A more detailed consideration of this subject goes beyond the 
scope and terms of reference of  this study. 
 
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. 
 
Very limited information is available on such non-point sources of pollution in 
Malta. Castalgia (1996) made a preliminary and very useful assessment based 
mostly on agricultural and animal husbandry sources. 
 
 
13.2 Agricultural practices 
 
Castaglia (1996), identified the more commonly used pesticides in Malta. The 
brand names include: Carbaryl, Diquat, Pyrethrins and Zineb. Furthermore, the 
same report estimated the pesticide runoff loads from the various localities (in 
kilograms per year) assuming a 1% loss in runoff. These estimates indicate that the 
Western Region of Malta had the highest runoff load for pesticides. This data is 
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presented graphically in Figure 13.1, which also includes the location of the 
island’s major watercourses, engineered works along valleys and the predicted 
location of significant runoffs. 
 
The same report, makes estimates for the nitrates and phosphates loads which are 
expected to arise for the application of fertilizers in different agricultural localities. 
Based on 1995 data, it was estimated that the total nitrate load  and phosphate load 
reaching the marine environment from runoff amount to 143 tonnes and 179 tonnes 
respectively. 
 
 
13.3 Animal Husbandry 

 
A variety of animals are bred locally in farms located all over the island, but mainly 
inland. The number of breeders of caprines, ovines, poultry and rabbits is 
particularly high in Gozo.   Most of these farms are either directly connected to the 
main sewers or connected regularly to cesspits. Nonetheless, a number of cases are 
known, where localized accumulation of manure on such farms, is washed down 
into the sea, along major watercourses, during heavy rainstorms. This will lead to 
significant nutrient pollution loads in those inshore coastal waters under the direct 
influence of such sources. 
 
One example to illustrate this possible inland source of pollution, was documented 
by Axiak and Zammit (1998) in the limits of Xlendi, Gozo. The authors described 
how the locality comprising Ghajn Tuta, Lunzjata and is-Saqwi areas (leading to 
Xlendi Bay), constitutes one of the most fertile agricultural lands in Gozo. There is 
a plentiful supply of groundwater springs. Two natural springs are located at Ghajn 
tal-Hasselin; two springs at Ghajn Tuta and there are a large number of bore holes. 
A number of farms with animal husbandry are also located here including poultry 
farms; and a cattle farm. Dung deposits on these farms are quite frequent. Rain 
runoff from this area posed risks of water contamination by excessive nutrients at 
Xlendi Bay.  
 
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 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. 
 
 
13.4 Marinas and other Maritime Related Activities 
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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.  
 
As already discussed in Chapter 7 (Section 7.2.2) the available data 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. 
 
 
13.5 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.  
 
13.6 Control to ensure Compliance 
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As will be pointed out in various sections of this report, the control of non-point or 
diffuse discharges is extremely difficult. Nonetheless, the EU water quality 
Directives also require control over such sources. 
 
The Competent Authority may in fact exercise a measure of control over such 
sources through: 
 

a) the setting of standards of good practice with respect to the land-
based activities which generate such risks of marine contamination.; 

 
b) control over the use and application of chemicals in such activities; 

 
c) education and sensitization of the personnel and workers in the 

relevant sector giving rise to such diffuse sources of contamination. 
 
It is crucial that the setting of standards and codes of good practice, will be carried 
out by the Competent Authority in close collaboration with the relevant target 
sectors. Furthermore, the control strategy to be adopted by the Competent Authority 
will need to be fully integrated in other programmes controlling agriculture, 
industry and other sectors.   
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14. CURRENT ECONOMIC BACKGROUND 
AND FUTURE DEVELOPMENT IN 
RELEVANT SECTORS. 

 
14.1 Introduction 

 
So far, the report dealt with the current status of marine discharges. The aim of the 
present chapter is to try and assess those predicted industrial and economic 
developments which may have a bearing on the current status. 
 
The chapter starts with a brief overview of the manner in which market factors such 
as demand and supply may affect marine discharges.  
 
Then the recent and current changes in such market factors as well as other 
economic indicators are identified. Trends in the importation and use of the various 
chemicals relevant to this study are identified for the period 1995-1999. 
 
The chapter concludes by identifying the more relevant future trends in the 
economy, especially in the manufacturing sector, which are expected to have a 
bearing on the generation of marine discharges. 
 
 
14.2 Demand and Supply Conditions 

 
Marine discharges are directly related to the output of goods and services in a 
country. This output is dependent on the demand for commodities in question and 
also on the supply conditions. Therefore, one may consider these interrelationships 
as a series of factors, each one impinging on the other, and, ultimately, influenced 
by the respective cost considerations on the supply side and the several influences 
affecting the respective demand. 
 
Marine discharge is a composite of the volume of discharge and the components 
that make up this volume. Therefore, the mineral, chemical or biological elements 
being discharged in the sea may be considered as the outcome of two sets of forces, 
namely the total output and the technology being used both in producing it and in 
discharging it. Thus for example, the discharge of a ship repair yard reflects the 
volume of work carried out, the method used in carrying out the ship repair and the 
method of disposing of the effluent. Again, in the case of fish farms, the marine 
discharge reflects the volume of fish cultures reared, the type of feed used, the size 
and type of fish cultivated, the method used to clean the cages and to dispose of 
water used in the hatching cages, if any. 
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The supply of the output depends on the method used to carry out an activity. It is 
also determined by the technology used at the time. This, in turn, reflects the costs 
of production at the time the operation was introduced and the market demand and, 
hence, the price which consumers in the respective markets are prepared to pay. An 
additional condition affecting supply such as the discharge compliance costs or 
health and safety measures are bound to alter the cost composition, and therefore, 
induce a reconsideration of the technology in use. 
 
In turn, the market in which they sell their commodities also affects producers. If 
the market is competitive, and they are price takers, they have to adapt the 
production method, and, hence, their cost composition to suit such a market. Failure 
to review current costs and absorb additional costs will eliminate them out of their 
particular market. Hence the flow of demand/supply of discharge has to be seen as a 
continuum, undergoing recurrent changes. 
 
The above may be summarised in a series of equations given below: 
 
For a firm demand for a product is a function of personal income (Yp), the price of 
the product (I)  (Pi), and the prices of complements and substitutes (Pj….Pz). 
Therefore 
 
 Di  =  f(Yp, Pi, Pj….Pz)………………….(1) 

 
In aggregate, demand for good I is determined by GNP (Y), the price of good I (Pi), 
the prices of other goods and services [Pj],[Pz], and the size, age structure and the 
geographical distribution of the population (Pop). 
 
 D  = f(Y, pi, [Pj],[Pz], Pop)……………….(2) 

 
Individual supply by a firm is influenced by the technology used to produce the 
good or service (T), the price of the commodity produced (Pi) and the price of 
inputs used to produce these goods or services (Pj…..Pz). Therefore 
 
 S  =  f(T, Pi, Pj…Pz)……………………...(3) 

 
The aggregate quantity supplied is a function of all the different technologies used 
to produce the goods or services (Tt), the price of goods produced (Pi) and the 
prices of inputs used to produce them [Pj],[Pz]. Hence 
 
 Total supply S  =  f( Tt, Pi,[Pj]..[Pz]………(4) 
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Both individual and aggregate supply are highly influenced by the market structure 
in which firms are operating. 
 
Therefore in summary, marine discharge is indirectly affected, via demand and 
supply conditions, by income (Y), population (Pop), Prices (P), technology (T) and 
the market structure (MS) in which producers are carrying out their economic 
activities. These parameters are examined below. 
 
Compliance costs affect the supply of goods and services and hence the discharge, 
given a technology. If the compliance costs are high, they may impinge on the price 
of the various goods and services produced depending on the market structure in 
which the firm is operating. Forward shifting may be inadvisable and the increase 
in prices may be socially unacceptable especially if the sum of the various increases 
in the prices of different goods and services will substantially reduce their 
disposable incomes. In such cases anyone or a combination of the following 
alternatives may be considered: 
 
• Definite time frames are given to allow the industry to undertake the necessary 

changes. If this option is chosen costs may be spread over a longer period, thus 
evading becoming uncompetitive or instigating social unrest. 

• Analyse the production systems and their related costs. If production methods 
are inefficient, restructuring may reduce costs and increase efficiency. Thus all 
or part of the compliance costs may be recovered without having to increase 
prices and lose competitiveness. Alternatively, other technologies may be more 
feasible and less costly. 

• Evaluate the different pricing policies that condition demand. Price 
discrimination between sectors and during different times may spread demand 
for the good or the service and hopefully reduce pressure on supply in peak 
production periods. 

 
 
14.3 Current Status 

 
14.3.1 Demographic Review 
 
Population changes are measured as the sum of the rate of natural change i.e. birth 
rate less death rate and the net migration. Besides, one may distinguish between the 
population of Maltese origin, naturalised Maltese and settlers in the Maltese 
islands. In addition for the purpose of this report, account has to be taken of the 
population equivalent of the number of tourists who come to visit Malta each year.  
Between 1995, Census year, and 1999, the population in Malta grew by 10,164 or 
2.69 % overall rising from 378,132 to 388,296. However, the natural rate of 
population growth slowed to 0.3% in 1999 compared to 0.71% in 1995. The 
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number of returned migrants and non-Maltese nationals settling in Malta in 1999 
were 708. The Maltese population is projected to grow by about 7904 to 396200 in 
2010. This figure is assuming a nil migration rate. 
 
During the same period i.e. between 1996 – 1999, the total number of tourists 
visiting Malta rose by 15% from 1,063,594 in 1996 to 1,230,126 in 1999. Of these, 
891,557  demanded hotel, tourist village or guesthouse accommodation during their 
stay in Malta. The average rate of stay of these tourists was 9.1 days. This is equal 
to an equivalent population of 22,326  per annum. In 1999, another 388,296 tourists 
spent an average 10.4 days in hostels or lived in private and other accommodation. 
This amounts to an additional increase in population equivalent of 96,47 persons 
per annum. If these equivalent population were added to the local population, the 
real population size would be 420,977 instead of 388,296. This implies that 
infrastructural facilities would have to cater for an 8.4% increase in population 
Ideally, more detailed analysis on the seasonal patterns of tourist arrivals, the 
various accommodations used and the occupancy rates  should be carried out. The 
demand for electricity and water will vary accordingly. Peak power generation may 
result in higher marine discharge rates than if the supply of power were spread 
equally throughout the year. 
 
 
14.3.2 Household Income and Expenditure 
 
Over the period 1995-1999, the Gross National Product at constant 1995 market 
prices rose by Lm198.8m or 17.2%. Income per capita increased by 14% from LM 
3,061.1 to Lm 3,493.2 in 1995 and 1999 respectively. As the per capita income 
improved, consumer expenditure and imports rose from Lm700.4m and Lm1, 231.2 
m in 1995 to Lm829.5m and Lm1, 273.6m in 1999 respectively. Imports of 
consumer goods rose by 15.9%. During this period the demand for electrical 
appliances and private cars soared. The number of licensed and commercial 
vehicles rose from 14240 and 31674 respectively in 1995 to 176,264 (1137.8%) and 
42,687 (34.8%) in 1999 respectively. This increased demand for energy consuming 
goods was accompanied by an increase in fuels/ lubricants (44.5%) and machinery 
and transport equipment (11.37%).  
 
During this period exports of goods and services increased (14.4%). Moreover, a 
number of 5 Star Hotels, which are high consumers of electrical power and water, 
were constructed and started operations during this period. This investment had a 
twofold effect: It generated employment, income and consumption. But, at the same 
time, the opening of several 5-Star Hotels put further pressure on Malta's 
infrastructure. It may also contribute to higher marine discharges  
 
 
14.3.3 Industrial Growth 
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Over the past five years, there was a shift  in economic activity from the 
manufacturing to the service sector. In fact, the contribution of the manufacturing 
sector to GDP at factor cost fell from 24,4% to 22.82% during this period. 
Conversely, the contribution of the services sectors rose by 2.62% from 69.2% in 
1995 to 71.82% in 1999. The contribution of agriculture and fisheries fell slightly 
from 2.87% to 2.5%. 
 
 

Table 14.1 Percentage contribution to Gross Domestic Product 
 

 1995 1999 % change 
Agriculture & 

Fisheries 
2.87 2.5 - 0.37 

Manufacturing 24.36 22.82 -1.54 
Services 69.2 71.82 +2.62 

    
Source: C.O.S., 2000,  Malta in Figures,  p25. 

 
 
14.3.4 Agriculture and Fisheries 
 
Although the percentage contribution of this sector to Gross Domestic product at 
factor cost fell, employment income from agriculture and fisheries rose from 
Lm3.37m to Lm4.27m between 1995 to 1999. Fish landing increased by 11.7% 
from 926 tons in 1995 to 1034 tons in 1999 possibly because of the expansion of 
fish farming. Exports of fish fell by 253.6 tons or 19% in the first nine months of 
1999 compared to the same period in 1998. If this trend persists, it may have a 
negative impact on the fish farming industry. 
 
The production of pork also rose by 20.7% from 8497 tons in 1995to 1025.8 tons in 
1999, whilst the output of beef declined by 5.7% from 1735 tons in 1995 to 1635 
tons in 1999. 
 
 
 
 
 
14.3.5 Manufacturing Industry 
 
Over the last five years, this sector has shown signs of decline. In spite of this, total 
output in this sector increased by 6% in the period 1995-1998. Sectors that are still 
expanding include food and beverages, chemicals, rubber and plastic products, 
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machinery and equipment and electrical machines. Investment outlays in the 
chemical industry increased from Lm0.6m in the first nine months of 1998 to 
Lm2.3m during the same period in 1999. Printing and publishing also improved 
performance in 1999. Exports from this sector increased whilst investment by the 
printing and publishing sector more than doubled reaching LM2.0m in January –
September 1999 
 
 
14.3.6 Plastic and rubber 
 
In the first nine months of 1999, the total turnover for the plastic and rubber sectors 
totaled Lm26.6 m, an increase of Lm3.6m over the Jan –Sept 1998 level. This 
noteworthy performance was the result of increased turnover in both the domestic 
and external markets. During this same period there was a significant expansion of 
capital outlays. Investment increased from Lm1.3m in Jan-Sept 1998 to Lm3.9m in 
1999. 
 
 
14.3.7 Basic Metals and Fabricated Metal Products 
 
The basic metals and fabricated metal sectors are characterised by a large number 
of micro and small enterprises engaged in the casting of metal and manufacture of 
structural metal products. Sale of basic metals increased because of an increase in 
local turnover. Sales of fabricated metal fell but investment by this sector improved. 
 
 
14.3.8  Machinery and equipment 
 
In 1999, there was a shift in output for the export market as local sales declined. 
Exports in this sector doubled to reach Lm5.1m compared to Lm2.5m a year earlier. 
 
 
14.3.9  Electrical machines 
 
This sector includes a number of important export oriented manufacturing 
enterprises engaged in the manufacture of electrical distribution goods and 
equipment. Total turnover increased by Lm1.5m to Lm22.6m in Jan-Sept 1999. The 
driving force behind this positive performance was Lm1.2m increase in domestic 
exports. 
 
 
14.3.10 Communication Equipment and apparatus 
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This is the most important cluster of manufacturing activities in the domestic 
manufacture industry. It is primarily composed of electronic components and other 
precision communication products essentially directed towards the export market. 
The turnover of the communication and apparatus sector rose from LM280.3m to 
Lm306.4m. This is an expanding sector and one that consumes a large amount of 
electricity. 
 
 
14.3.11 Services Industries 
 

Since 1995, the services sector sustained its contribution to output growth, new job 
creation and foreign exchange earnings. The improvement in this sector was 
sustained by a growing contribution by tourism, financial services and Freeport 
activities. The growth of these services has, over the last years, contributed to a rise 
in demand for water, electricity and sewage disposal and has consequently led to 
increased marine discharges. 
 
As indicated earlier , the number of tourists increased by 160,442 or 15% over the 
period 1995-1999. Gross foreign exchange earnings from the sector reached an 
estimated Lm207.1m in the first nine months of 1999 increasing by about 7% on 
the same period in 1998. During the latter period, tourism generated 199,362 full 
time equivalents jobs (The Economic Impact of Tourism p46). This reflects the 
total number of full time working an average of forty hours per week plus the total 
number of part-time equivalents i.e. two part-time working twenty hours per week 
are equivalent to one full time employee. Jobs were generated in accommodation, 
catering, car hire air traffic as well as in handling agent institutions such as  
NTOM/MTA, MIA and tourist guides. It also includes the tourist related proportion 
of those  working in retail outlets e.g.. clothes shops, recreational and cultural spots 
(e.g. museums) and public transport. Tourism expenditure is estimated at 
Lm319.49m. This implies an employment multiplier of 60.60. Thus for every  Lm1 
million of tourism expenditure 60.60 full time equivalent jobs are created. 
 
 
 
 
 
14.3.12 Malta Financial Services 
 
The Malta Financial Services Centre (MFSC) regulates and promotes the growth of 
domestic financial sector. The centre is responsible for the supervision and 
monitoring of international commercial activities including trusts, collective 
investment schemes, investment service  providers and insurance activities. 
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Business in these financial services is growing.  Investment services activities are 
also on the increase.   Employment in banks and financial institutions rose by 213 
or 5% from 3796 to 4009 in 1996 and 1999 respectively. This was reflected in an 
increase in factor incomes earned by insurance and banking sectors. 
 
 
14.3.13 Malta Freeport Corporation Ltd. 
 
In the first nine months of 1999, transshipment increased from 731,077 TEU 
(Twenty Equivalent Units) to 744,586. Moreover, ship call at the container terminal 
rose by 8.4% to 1251 vessels during the first nine months in 1999.  The 
infrastructural work completed before October, 1999, extended the processing 
capacity  of the Freeport which now offers additional total area of 210,000 square 
metres   and 4040 container ground slots. 
 
Activities at the Malta Freeport include the storage and the blending of oil products. 
In the first nine months of 1999, Oil Tanking (Malta) Ltd. increased its activity by 
69.3%. It handled 2,345,130 m tonnes of product compared to 1,385,020 metric 
tons during the corresponding  1998 period. 
 
 
14.3.14 Recent Trends in Importation of Chemicals 
 
In an effort to detect trends in the use of industrial compounds relevant to the EU 
water quality directives, data on importation quantities was obtained from the 
Department of Statistics for the period 1995-1999.  This data is presented in Table 
14.2. 
 
This data shows that over the past 5 years, over 5800 tonnes of relevant chemicals 
were imported in Malta. Of these, almost 55 % by weight were phosphorus 
containing compounds. However the relative share of such compounds of the global 
amount of chemicals imported has dropped over the past few years, as may be seen 
in Figure 14.1. 
 
On the other hand, metal-based compounds are being imported more, though the 
trend has stabilized since 1997.  The biggest share of such metal-containing 
compound is for pigments and preparations based on titanium oxide, for the paint 
industry. 
 
The importation of organics as a class of compounds, as well as of other substances 
such as cyanides, do not show any significant trend. 
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Of the organics, perchloroethylene and tichloroethylene feature most prominently 
in imported organics, followed by chloroform. These organics are much used as 
industrial solvents and cleaning and degreasing fluids, amongst other things. 
 
Insufficient information was available for the purpose of the present study, in order 
to enable us to pinpoint the exact reasons for the various fluctuations in the use of 
individual chemicals, by specific industrial sectors. 
 
 
14.3.15  Summary of Recent Trends 
 
As indicated earlier, marine discharges are directly influenced by the supply of and 
the demand for goods and services as reflected in the G.D.P.  
 
G.D.P at constant 1995 market prices  rose by 17.5%  from Lm1145.5m in 1995 to 
Lm1345.5m in 1999 (Malta in figures 2000, p.25). The increased demand was 
brought about by a buoyant economy and growing economic activity in various 
economic sectors. These sectors increased the output of goods and services. In the 
process, the demand for water  and electricity generation and sewage disposal rose.  
 
Moreover, the demand for industrial inputs like fuel and to a lesser extent, 
chemicals also increased. Economic growth, in turn,  generated new employment 
opportunities. Income and expenditure rose further inducing demand for  consumer 
goods and services such as cars, houses, white goods, health and recreational 
facilities.                                           
 
 
14.4 Future Development 
 
The volume and quality of marine discharges at any one time, depends on the 
ability of the Maltese economy to sustain  its economic growth, the types of 
industries operating in Malta and the feasibility of collecting, treating, re-cycling 
and re-using industrial and domestic wastes. Projects to conserve water and reduce 
leakage    in the water distribution system   may reduce the need to increase the 
supply of RO water and hence minimise the need to generate electricity and 
consequently reduce marine discharges. 
 
 
14.4.1  Predicting Development in the Manufacturing Sector 
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Although no sector by sector growth analysis is available to-date, it is expected that 
the present rate of industrial development is maintained, and hopefully improved in 
the future.  
 
As already explained,  the manufacturing sector is in general contracting when 
compared to other sectors.   Economic development over the past decade was 
characterized by a relative shift towards the services and other sectors. Nonetheless, 
the manufacturing sector was kept at a roughly constant level, in absolute terms, 
with an approximate level of 30,000 employees being maintained. 
 
However, there are signs of growth in certain industries  such as chemical, printing 
and publishing  and especially industries producing communication equipment and 
apparatus.  
 
The current trend is towards ‘low batch, high value added’ type of industry.  Main 
industrial sectors which are experiencing growth include: the precision engineering 
industry; the specialized injection moulding plastic industry; pharmaceutical and 
medicinal industries, etc.. 
 
There are no indications that any chloro-alkali electrolysis or pesticide production 
industries will be established in Malta over the next decade. The present 
electroplating industry is unlikely to expand and is currently operating with an 
over-capacity. The paint industry (including the manufacture of paint pigments) is 
likely to experience a decline, mainly due to the removal of the current levies. 
 
The local fishfarming industry has presently reached a ‘bottleneck’ stage’. Unless it 
will be able to expand (by at least 100%), through the development of hatcheries 
etc…, it is more likely experience a decline.  The new industry of tuna penning may 
well increase, though it is still too early to confirm this. 
 
The success of the manufacturing sector also depends on whether Malta succeeds in 
attracting foreign direct investment and on the ability of existing enterprises to  
restructure their production and remain competitive. The New Business Promotion 
Act introduces a range of incentives that may help offset part of the costs which are 
incurred to realign with EU legislation. 
 
 
14.4.2  Other Developments 
 
The service sector is expected to expand. If the present level of tourist activity is to 
be maintained, some firms may need to upgrade, their infrastructural facilities. 
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Growth in the financial and insurance sectors  may demand new offices  and I.T. 
equipment  which may change the present level of energy  and water consumption. 
 
EneMalta Corporation is at present anticipating an additional projected demand of 
61MwH  of electricity. The energy is needed to supply new projects such as the 
Manoel island project, the Cottonera Waterfront project, the Hilton  project, San 
Rafaelle Hospital and St Microelectronics ltd. 
 
Although, expansion of existing projects or the development of new ones imply a 
higher demand for water, and energy, this may not necessarily mean an  equal 
increase in supply. This is more so if efforts are made  at the micro or firm level and 
at the macro level to make the most effective use of existing resources.  
 
First, industry may utilise alternative energy sources e.g. renewable or co-
generation, to a meaningful degree. Moreover, recycled water  may be used for 
manufacturing. This is possible if firms have   the right infrastructure.  
 
Some firms, like St Microelectronics (Malta) LTD have already succeeded in 
substantially reducing their demand for water and electricity  energy needs. (The 
Environmental Statement, Kirkop Site, Malta, Dec. 1998). In 1994 this company 
consumed 465.52MWh of electrical energy to produce US $(1m) worth of products.  
 
This figure has been reduced to 346.60MWh representing an increase  in the 
efficiency of electricity use of 25.5% Moreover, the main use of water  at the site is 
at the dicing saw processes and the plating processes in production. Other industrial 
uses include the make-up water to cooling towers  and boilers. In addition, water is 
used in sanitary facilities, in the canteen and for irrigation. The total water 
consumption per million US$ (M$) of product sold, decreased from 3055m3/M$ in 
1994 to 441  m3/M$ in 1998. This represents an increase  in the efficiency of water 
use of  85.6%. The company has decreased the absolute quantity of water used by 
the site between1994 and 1998 by over 61%.  
 
Reduction in demand was due to two projects. The first project involved the 
recycling of process wastewater from the dicing saw machines and the second  
involved the use  of treated wastewater from the plating process. The first step of 
the water recycling project achieved  a reduction of 20% of the total raw water  of 
the site. Another 5% reduction in mains water was achieved  through the  use of 
EDR brine for toilet flushing. The installation of the Plating water recycling  plant  
achieved  a further 10% reduction.  Moreover, utilisation of the site’s rainwater 
reservoir during 1998 also contributed to a further 18% reduction in the total raw 
water on the site. 
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Such efforts at improving efficiency  and cutting the volume and the cost of water 
and electricity consumption    contribute to minimise the volume of marine 
discharges without negatively impacting on economic growth.  
 
The Water Services Corporation (WSC) itself has been striving hard to contain 
supply by improving its distribution network, thus reducing leakages and 
implementing a programme of water demand management which has helped to 
reduce RO production of water which is very costly. Although the population 
equivalent in Malta rose by 4% between 1995 and 1999, water production fell by 
14,406,159 m3 or 27.9% 
 
Moreover, in 1999  though the total volume of water produced increased, only 
49.7% of total water was produced by the RO system compared to 60.74%  in 1995. 
This did not only improve the efficiency of WSC  but indirectly eased the demand 
on EneMalta Corporation since the production and the distribution of 1m3 of water 
by reverse osmosis requires 6.38 kWh of electricity compared to e.g. 0.854 and 
0.662 kWh of electricity needed to produce and distribute water from groundwater 
sources.  A fall in water production  and distribution of 14,406,1599 m3 means a 
saving in electricity generation of about  91,911,294 kWh over this five year period. 
This savings in energy consumption has substantially reduced the volume of marine 
discharges that would otherwise have been necessary. 
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15.   AUTHORIZATION SYSTEM FOR  
DISCHARGES INTO THE MARINE 
ENVIRONMENT. 

 
15.1 Introduction 
 
Discharges of waste waters or of any process waters into the marine environment 
(as well as upstream, i.e. from the industrial plants into the sewers) must be 
controlled by an Authorization System in the form of a Competent Authority.  This 
is a basic requirement of the Water Framework Directive (as reviewed in Chapter 2, 
Section 2.4) as well as of the Protocol for the Protection of the Mediterranean Sea 
against Pollution from Land-Based Sources and Activities (Article 6). 
 
As already discussed in Chapter 3,  the relevant EU directives concerning 
discharges of waters into the environment, lay down the conditions and limits for 
such discharges both as released into  sewers  and public collecting systems, as well 
as when released into the marine environment.  The manner in which the EU 
directives will be covered by local legislation,  has already been agreed upon and 
identified by the National Plan for the Implementation of the Acquis.  
 
 
15.2 Two Authorization Systems 
 
An authorisation system is already in place within the Drainage Department (DD) 
to control discharges of industrial wastewaters into the sewers. The workings of 
such an authorization system for discharges into sewers have been reviewed in 
Chapter 3. 
 
The authorization system to control marine discharges will be set up within the 
Environment Protection Department, through the new regulations as stipulated in a 
new Legal Notice on Environmental Protection (Discharges to the Marine 
Environment).  
 
The present study on the impact of compliance, dealt mostly with direct marine 
discharges as stipulated in Chapter 1. As such this Chapter will focus on the 
responsibilities of the authorization system, which will be required to control 
discharges into the marine environment. 
 
Nonetheless, it is self-evident that the two authorization systems (i.e. that to control 
discharges into sewers and that to control discharges into the marine environment) 
will need to be integrated in a common framework and strategy.  
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Regular and formalized contacts between these two Departments already exist, and 
these will need to be strengthened, for the purpose of achieving compliance with 
the EU water quality Directives. 
 
The Ministry for the Environment will be the single Competent Authority to 
implement the relevant EU Directives related to water quality. As such, it would be 
the responsibility of this Ministry to ensure that the two ‘separate’ authorization 
systems’ will work in full complimentarity.   
 
One likely source of difficulty in the division of responsibilities between the 
Drainage Department and the Environment Protection Department, as identified 
above will need to be pointed out at this stage. 
 
According to the present plans, the Drainage Department will act not only as the 
authorization system to control discharges into the sewers from industrial plants, 
but also to ensure that such wastewaters are sufficiently treated to a level that would 
be compliant with the relevant EU water Directives, prior to their discharge into the 
marine environment. While water treatment may be undertaken by third parties 
(such as the private sector), it will be the Drainage Department (or the Works 
Division) that will ultimately be responsible for such compliance. 
 
In the event of non-compliance for marine discharges on the part of the Drainage 
Department or the Works Division, such as the accidental discharge of sewage from 
a malfunctioning sewage pumping station, or in the event of malfunctioning of 
treatment plants, then the Environment Protection Department would be bound to 
take actions (including the setting of fines and penalties) to stop such 
contraventions.   
 
It may be difficult for two divisions or departments which are located within the 
same Ministry, to fine one another! There may be also the risk that the fines set will 
be below the appropriate level,  (or worst still, there may be pressures to overlook 
such contraventions), so that the budget of the whole Ministry will not be unduly 
affected. 
 
Certainly, it may be argued that the costs of such contraventions on the part of the 
Drainage Department or the Works Division, may be passed on to the industrial 
plants themselves, if it may be proved that the malfunctioning of a particular 
treatment plant was due to their fault (e.g. due to discharging of substances which 
may interfere with the functioning of such treatment plants).  
 
Nonetheless, there may be administrative pressures to apply less stringent control 
over marine discharges arising from public sewers or from sewage treatment plants. 
If this happens, then there is a risk that the level of control over the private sector 
for direct marine discharges will also be jeopardized. In that case the whole system 
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of compliance will collapse. In effect, such a marine discharge control strategy is  a 
chain of responsibilities and of obligations for various sectors. Such a chain will be 
as strong as its weakest link. 
 
 
15.3 Responsibilities of Authorization System Controlling Marine 

Discharges 
 
The authorisation system for the control of marine discharges will need to fulfill all 
provisions of the relevant EU Directives as already reviewed in Chapter 3. Such 
marine discharges will 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. 
 
The responsibilities of such an Authorization System (as well as of the Competent 
Authority) as they fall under the various EU water quality Directives, are 
summarized in Table 15.1.  Since, the Water Framework Directive aims at 
integrating the various Directives dealing with water discharges (as well as others), 
then the following account will be mostly based on its provisions. 
 
 
15.3.1 Classification of coastal waters 
 
For the purpose of river basin management, surface waters are categorized as: 
 

Rivers 
Lakes 
Transition waters (Estuaries) 
Coastal waters 
Artificial surface water bodies 
Heavy modified surface water bodies. 
 

In fact, for the purpose of environmental management, all the coastal areas of the 
Maltese Islands may be categorized as Mediterranean, coastal, euhaline  (salinity 30 
to 40 ppt) waters of shallow / intermediate depths (following System A of type 
differentiation as laid down in Annex 2 of Directive). 
 
A better degree of differentiation may be possibly achieved if System B is followed 
(as indicated in Annex 2 of the Directive). The relevant descriptors to take into 
account will include geographical location, tidal range, salinity, and a range of 
other optional factors such as hydrodynamics, temperature, turbidity and 
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substratum composition.  Further work will need to be carried out by the competent 
authority to determine such matters. 
 
 
15.3.2 Setting up of Water Quality Objectives 
 
The water quality objectives to be set (as per Article 4 of the Water Framework 
Directive) would need to include: 
 

a) The prevention of deterioration of the ecological status and of the 
pollution of coastal waters; 

b) The restoration of good ecological and chemical status for already 
degraded coastal areas. 

c) The achieving of compliance with the relevant standards and quality 
objectives in protected areas. 

 
These water quality objectives will need to be achieved through phased 
implementation of measures as indicated by Article 11 of the Water Framework 
Directive, within 16 years after the Directive enters into force. There are various 
provisions for extensions or exceptions to this deadline.  
 
It is beyond the scope of the present study to discuss the implications and 
applicability of such allowable extensions to Malta, but it may be assumed for the 
sake of compliance cost estimates, that such water quality objectives  will apply 
without the need for any extensions or exceptions. 
 
In applying such water quality objectives to Malta, the authorization or competent 
authority will first need to identify the characteristics of coastal waters and to 
collate data (and if this is missing, to generate such data) along the following lines: 
 

a) an analysis of the relevant characteristics; 
b) a review of human impact; 
c) an economic analysis of water use. 

 
This will need to be carried out within 5 years of the Water Framework Directive 
coming into force. Furthermore, the Directive includes detailed specifications and 
methodologies  (Annex 2 and 3) about how to formulate such characterization. 
 
The competent authority will then need to establish type-specific reference 
(baseline)  conditions for the local coastal waters, with respect to: 
 

a) morphological 
b) physico-chemical and 
c) biological conditions. 
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These conditions may be based on spatial considerations (i.e. choice of clean 
reference coastal stations), modeling, or expert judgment or any combination of 
these approaches. 
 
 
15.3.3 Water Quality Elements 
 
For coastal waters, the quality elements that need to be taken into consideration for 
the classification of ecological status (as well as for the setting up of reference 
conditions) include: 
 
  Phytoplankton; 
  Macroalgae and angiosperms (i.e. Posidonia meadows); 
  Benthic invertebrate fauna; 
  Hydrodynamic elements which may affect the above biota; 
  Nutrient levels; 
  Temperature range; 
  Oxygen balance; 
  Water transparency; 
  Levels of synthetic and non-synthetic pollutants. 
 
 
15.3.4 Identification of Human Impact and Economic Implications 
 
In identifying human impact, the competent authority will need to: 
 

a) Identify and assess the significance of point sources of 
pollution, by chemicals (as stipulated in Annex 8). Such 
chemicals are generally the same as those included in 
Dangerous Substances Directive and the Urban Waste Water 
Directive. 

 
b) Identify and assess the significance of diffuse sources of 

pollution; 
 

c) Estimate land-use and sea-use patterns, such as fishfarming, 
marina developments, port developments, etc.. 

 
d) Estimate any other significant impact, such as those 

generated from maritime traffic, bunkering etc… 
 

Compliance Impact of CD 76/464 EEC and other Water Quality Directives 
 
 

161 



The Competent Authority will then be required to assess the level of risks from the 
human impacts as identified above, i.e. to assess the probability that coastal waters 
will fail to meet the set environmental quality objectives. 
 
In the undertaking of economic analysis of water use, the Competent Authority will 
need to take into account the recovery of costs (including cost of resource as well as 
environmental cost, such as that require to rehabilitate the environment, after 
impact) according to the polluter pays principle. 
 
 
15.3.5 Protected Areas and Sensitive Areas  
 
A register of protected areas will need to be established within 5 years of the 
Directive coming into force. Such protected areas will include: coastal waters 
which are used as feed waters for reverse osmosis plants; bathing areas; marine 
conservation areas;  eutrophication-sensitive areas. The designation of sensitive 
areas is also provided for in the Urban Waste Water Treatment Directive. 
 
A number of ecologically important sites in  local coastal waters, has already been 
identified by the Environment Protection Department. Such sites have been selected 
on the bases of  type of habitats found, level of threat to species present, as well as 
scientific value of the site. 
 
For the purpose of the EU water quality Directives, other sites need to be included, 
on the bases of sensitivity to nutrient-induced eutrophic conditions. Some data is 
available regarding the location of such sites. Such data is mostly available from 
short-term coastal monitoring  programmes undertaken at the Marine 
Ecotoxicology Laboratory of the Department of Biology (University of Malta), 
including remote sensing, and more recently other information is available from a 
long-term monitoring programme of coastal waters commissioned by the Pollution 
Control Co-ordinating Unit of the EPD. 
 
 
15.3.6 Monitoring Obligations 
 
The Competent Authority will need to set up a monitoring programme to assess the 
ecological and chemical status of coastal waters, so as to permit classification of 
such waters into a number of  status classes: high, good, moderate, poor or bad. 
 
The parameters to be monitored  will include all those quality elements as identified 
above. 
Annex 5 of the Water Framework Directive, stipulates the type, objectives, location 
of monitoring stations, frequency of monitoring ,as well as other details of such 
monitoring programmes. For the purpose of the present study, there is no need to 
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review in great detail, all such requirements. Nonetheless, a number of worthwhile 
observations may be made, as follows: 
 
Emphasis is made, not only on chemical monitoring, but also and especially so,  on 
bio-monitoring.  Such bio-monitoring may include the use of bio-indicator species 
or group of species, such as phytoplankton and benthic invertebrates.  
 
Axiak (1995), and Axiak and Scoullos (1995) have reviewed the merits in the use 
of biological indicators for environmental quality.  Experience gained through a 
number of biomonitoring projects carried out at the Department of Biology of the 
University of Malta, has shown that: 
 

a) Some bio-indicator responses specific to particular pollution (e.g. 
imposex in response to organotins, Axiak et al, 1995) have been used in 
a highly cost-effective manner; 

 
b) In other cases, biomonitoring may be much more demanding on field 

and laboratory resources. The personnel in charge of such monitoring 
must be highly trained. 

 
c) Biomonitoring of state of health of some benthic communities, such as 

that of Posidonea meadows, is feasible and yield valid results in the case 
of compliance monitoring. (e.g. for the case of the Hilton Marine 
Monitoring Programme, currently being undertaken in Spinola). 

 
d) Biomonitoring data is much more difficult to interpret and assess. In fact 

the Directive tries to address this issue through the establishment of 
inter-calibration exercises. 

 
Monitoring responsibilities are quite onerous and time-consuming. They will need 
to be fulfilled by specially trained staff, who will be completely dedicated for such 
a purpose. This fact is not always appreciated and given due consideration in the 
allocation of funds and resources to the Environment Protection Department. 
 
The Directive requires that the data collected from monitoring programmes will be 
used to generate colour coded maps for the various coastal sites, which indicate the 
ecological and chemical status of the various localities.  Over the past three years, 
the Pollution Control Co-ordinating Unit has initiated a similar programme of 
coastal water quality monitoring, though on a much smaller scale and with a very 
limited number of parameters being measured.  Colour-coded maps for water 
quality have been produced, and these have proved to be quite effective in 
communicating data information for the purpose of environmental management. 
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15.3.7 Control of Marine Discharges 
 
Point marine discharges may be controlled through the establishment of emission 
limit values 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 Chapter. 
 
After laying down emission standards into the marine environment and identifying 
sensitive and less sensitive coastal areas for the purpose of marine discharges, 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 (every 4 years). 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. 
 
 
15.4 Establishing Pollution Reduction Programmes 
 
Council Directive 76/464 requires the Competent Authority to establish a 
programme for pollution reduction for substances in List II to the Annex of the 
Directive. According to a recent EU publication (European Commission, 2000) , 
the implementation of this provision proved to be very difficult for Member States. 
The same report states that the starting up of the accession negotiations for the 
candidate countries showed that the Directive 76/464/EEC, and the pollution 
reduction programmes under Article 7 in particular, are one of the major challenges 
within the environmental Acquis. Nonetheless, such programmes remain the major 
and most powerful legal instrument for the protection of the environment against 
such contaminants. 
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The Water Framework Directive also requires the setting up of such pollution 
reduction programmes. 
 
 
15.4.1 Need for a Single Co-Ordinating Body 
 
This programme must be comprehensive and coherent. It must therefore include all 
provisions for the control of diffuse and point sources of discharges, both into the 
sewers as well as into the marine environment.  In the local situation, where 
different Legal Notices are to be issued, to control sewer and marine discharges 
separately, the relevant legislation, as well as their implementation programmes 
must demonstrate in a clear an understandable manner to the Commission, that they 
are in fact fully complimentary and form part of a single programme. 
 
For this purpose it is proposed that the Ministry for the Environment (as the 
Competent Authority) will set up an inter-departmental body or unit which would 
be responsible for the implementation of such pollution reduction programmes as 
well as other compliance programmes.  Further details about this proposal are being 
presented in concluding  Section of this Chapter. 
 
 
15.4.2 Identification of Relevant Pollutants to be Covered 
 
Member States are required to identify, which particular substances (from List 2) 
will need to be included in such a programme. These substances will include: 
 
 Metals (in particular, Cr, Zn, Cu, Ni, Pb, As and Ag) 
 Aromatics (benzene, xylene, toluene) 
 Phenols 
 Petroleum Hydrocarbons 
 Cyanides 
 Ammonia and nitrites 
 Sulphides 
 Phosphrous compounds 
 Biocides (including organotins) and pesticides. 
 
The present study has generated some data which could be useful for the purpose in 
assessing the relevant significance of the respective pollutants. However, there must 
be a much more extensive body of data as derived from an intensive screening 
monitoring programme which could be undertaken over one year at a number of 
fixed stations, similar to those monitored for the purpose of the present study. 
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15.4.3 Quality Objectives and  Compliance Monitoring 
 
Quality objectives for the identified relevant pollutants must be formulated. These 
could include emission limit values and preferably indicate the time frame over 
which the load of a particular pollutant would be reduced. This will entail the 
setting up of emission reduction targets. 
 
For example, the present study (Chapter 7) has identified one particular fuel/oil 
terminal which would find it difficult and economically not feasible, to discharge 
wastewaters with an upper limit of discharge of 5 mg/L.  For the purpose of this 
pollution reduction programme, it may be possible for the Competent Authority to 
allow marine discharges above this emission limit, provided that the installation 
may demonstrate that it will improve its present treatment facilities to reduce the 
current levels of oil in its discharges to acceptable limits.  A time limit for such a 
reduction will need to be provided for in the issue of authorization of such a 
discharge. 
 
The methodology for the establishment of environmental quality objectives will be 
the same as those identified for the Water Framework Directive.  The establishment 
of  environmental quality standards and emission limit values will be reviewed in 
Section 15.5. 
 
Furthermore, in the case of diffuse sources of discharges,  such environmental 
quality objectives could be achieved via the control of land-based or sea-based 
activities through the setting of standards for products and procedures.  
 
Compliance monitoring will need to be carried out to supervise the effectiveness of 
the implementation of such a programme. The Water Framework Directive covers 
details of this type of monitoring. 
 
 
15.5 Establishing Criteria of Impact of Specific Substances 
 
As already reviewed above, the Competent Authority is required to set 
environmental standards with the ultimate aim of protecting human health and to 
preserve environmental quality. 
 
The present section will present a very brief review of the background to the 
ecotoxicological methods applied in assessing impact of a particular pollutant (as 
required by the terms of reference for this study) as well as in establishing controls 
for its discharges through a range of standards. 
 

Compliance Impact of CD 76/464 EEC and other Water Quality Directives 
 
 

166 



For a more extensive review of this aspect of environmental management of marine 
discharges, there is a whole list of well known references such as: Suter II (1993), 
Rombke and Moltmann (1996), Weinstein (1996),  and Hens and Vojtisek (1998). 
The impact of a specific pollutant will ultimately be dependent on the following 
factors: 
 

a) The level of its toxic effects on target species; 
b) Its fate in the various marine environment phases: such as: surface 

microlayer, water column and sediments, including environmental 
persistence. 

c) Its bioavailability to target species; 
d) The degree of its bioaccumulation and biotransformation  

 
 
15.5.1 Toxic Effects 
 
Toxic effects of a particular pollutant may be exerted on various levels of biological 
organizations including, the cellular (histological, biochemical) , organismic 
(behavioural, physiological), community and ecosystem levels. The ultimate and 
most dramatic effect on the individual is mortality.  
 
Standard methods and endpoints of toxicity are readily available for a variety of 
marine organisms. These include: the lethal concentration which kills 50% of the 
organisms after a particular exposure time (LC50), the concentration which elicits a 
given biological effect on 50% of the organisms after a given exposure time (EC50) 
and others.  These endpoints of toxicity are derived from laboratory based 
experiments, and their ecological significance is quite limited. 
 
Such laboratory tests may be used to derive toxicity curves, which establish the 
relationship between the level of exposure (i.e. concentration of pollutant) exposure 
time, and biological effect. From such toxicity curves one may determine the 
concentration of the pollutant at which no biological effects are observable 
(NOEC).  
 
There are various difficulties in determining the NOEC for a given pollutant. These 
are due to the extrapolation from acute to sublethal laboratory test; the 
extrapolation from one test species to other target species which have not been 
tested;  the extrapolation from laboratory tests to real filed conditions. 
 
In the setting up of environmental quality standard, the Water Framework Directive 
(Annex 5) stipulate methods which include the application of safety factors (1000 
to 10) to derive the predicted no observable concentration in the field from toxicity 
endpoints. 
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15.5.2 Environmental Fate 
 
The fate of a pollutant, once it is found in the marine environment can be quite 
diverse depending on a number of interacting factors. The pollutant may eventually 
change into a harmless compound (s) or it may persist for long periods of time, or it 
may be transformed into a more toxic pollutant. These factors will need to be taken 
into account in determining emission and environmental quality standards. 
 
Very often sediments are important sinks  (reservoir) for a particular pollutant. This 
is especially the case for petroleum hydrocarbons, so much so that local experience 
has shown that long-term trends in the levels of oil pollution in coastal waters may 
be  more readily identified by using data on levels of oil in superficial coastal 
sediments.  As such environmental quality standards are to be set also for sediments 
as well as for biota. 
 
 
15.5.3 Bioavailability of Pollutant 
 
The degree of impact of a pollutant will evidently depend on the ease with which it 
may gain entry into a target organism. Although some pollutants such as weathered 
oil, may exert a lethal effect through its physical smothering effect, most other 
pollutants must gain access into the organism before they may exert an effect. 
 
Some pollutants may be more readily available to marine target species if they are 
adsorbed to sediment or suspended particles. These factor will need to be taken into 
account in determining the various standards. 
 
 
15.5.4 Bioaccumulation 
 
After  gaining access into an organism, pollutants are often able to accumulate in its 
tissues, especially if they are not easily biotransformed into water soluble 
intermediates, or if they are lipid soluble.  Bioaccumulation must be distinguished 
from biomagnification. The latter is the tendency for some chemicals to accumulate 
to higher concentrations at higher trophic levels (food chains) through dietary 
accumulation.  
 
 
15.5.5 Applying a combination of  Environmental Standards 
 
All the above data and information will be rendered useful and applicable to 
environmental management, only if they may be used in the setting up of standards. 
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One way to view the whole range of available environmental standards is to take 
into consideration the various stages of environmental issues and activities ( or the 
so called Environmental Chain Effect)  which need to be controlled in order to 
protect human health and the environment. 
 
With reference to Figure 15.1  behavioural standards would indicate how people 
should respect the environment and behave in order to protect it.  As a rule, they are 
enshrined in legal regulation, but are part of education and information aimed at 
enhancing public awareness of the environment.  For example, in the case of marine 
discharges from the Malta Drydocks, a well- organized sensitization campaign 
aimed at the workers, would greatly facilitate the implementation of better dock 
practices, in order to reduce the generation of liquid wastes, as well as to dispose of 
them in a correct manner. 
 
Product Standards concern the requirements for formulation or importation or rate 
of use of a particular product.  In our case, it may be made illegal to use-organotins 
as antifouling paints at the Manoel Island Yacht yard. 
 
Activity Standard stipulates the manner in which a particular activity will need to 
be undertaken in order to comply with the regulations. For example, the dock 
activities at the smaller shipyards (e.g. Cassar Ship Repair Ltd.) may be better 
controlled if dock practices would be authorized only under certain conditions and 
if specific codes of practice are adhered to. For example, the disposal of empty 
solvent containers into the sea, may be strictly prohibited, so as to reduce the 
possibility of marine contamination by the relevant organics. 
 
Emission Standard  would determine which emission concentration should not be 
exceeded either in absolute terms or in terms of a particular frequency and/or 
during a specified period of time. Most of our current regulations make use only of 
such standards. 
 
Zoning Standards relate environmental quality to the distance of a source of 
emission. Their purpose is to specify the safe distance between a pollution source 
and a target receptor. 
 
Immission Standards specify, sometimes in terms of probability, which 
concentrations or exposure levels should not be exceeded in a particular area. 
 
Environmental Quality Standards specify the concentration of a harmful chemical, 
which should not be exceeded in an environmental compartment, such as 
sediments, biota and/or water.  These type of standards are required by the Water 
Framework Directive. 
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To conclude, the Authorization System will need to consider applying any 
combination of such standards in order to achieve the set quality objectives. 
 
 
15.6 Cost Implications of Authorization System 
 
As seen from the above account, the authorisation system and Competent Authority   
required to implement the provisions of  the various relevant EU Directives 
controlling marine discharges, would need to fulfill  a very wide range of 
responsibilities and consequently would 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. 
 
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. 
 
The capital costs which may be involved in the setting up of  appropriate laboratory 
facilities are presented in Table 15.2. 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. 
 
Table 15.3 presented the estimated annual recurrent costs for such facilities. 
 
These costs do not cover training requirements. 
 
 
 
 
 
15.7 Need for a Single Compliance Co-Ordinating Body 
 
As already discussed in various sections of the present report, the allocation of tasks 
and responsibilities amongst governmental agencies and levels of government, for 
the implementation of the various EU water quality Directives, has already been 
carried out. 
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The need is now felt, to ensure that the various programmes of implementation by 
the different entities will be fully integrated in a common environmental strategy 
and workplan. 
 
For this purpose it is proposed that the Ministry for the Environment (as the 
Competent Authority) will set up an inter-departmental body or unit which would 
be responsible for the implementation of pollution reduction  and pollution control 
programmes. Such a body, will be entrusted with the coordination of  the 
implementation of all provisions by the relevant water quality Directives.  
 
It is proposed that this body should include representatives from the Drainage 
Department, the Environment Protection Department, the Water Services 
Corporation and others. Furthermore, it should have a sufficiently high level of 
administrative authority to ensure that the different players will comply with its 
policies and decisions. 
 
It is proposed that this Compliance-Co-ordinating Body will have the following 
responsibilities: 
 
 

a) Co-ordinate the various programmes at the Governmental level, 
which will be required for the implementation of the various 
provisions of the EU water quality Directives; 

b) Ensure that there are no gaps or inconsistencies amongst such 
compliance programmes as being implemented by the various 
Departments (e.g. the Environment Protection Department and the 
Drainage Department); 

c) Ensure that any further development of legislation to control 
discharges, as well as to ensure compliance, will be carried out in 
full consultation with the Private Sector and Industry, as well as any 
other partner; 

d) Assist the Private Sector in identifying the requirements arising from 
the provisions of the EU Directives; 

e) In collaboration with the Private Sector, set up a time schedule for 
compliance, taking into consideration any transition periods which 
may be granted by the European Commission to Malta; 

f) Ensure, through constant supervision, that this time schedule for 
compliance is being met by the various partners; 

g) Elicit public support for the whole compliance programme, through 
comprehensive information and education programmes. 
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16. OVERVIEW OF COMPLIANCE COSTS, 
COST RECOVERY AND REQUIRED 
TIME FRAME. 

 
16.1 Summary of Costs 
 
The main aim of the present study is to provide an order of magnitude estimates of 
the capital and recurrent cost of compliance with the provisions of the relevant EU 
Directives controlling direct marine discharges. 
 
The main cost analyses as identified in the various chapters, is summarised in 
Table 16.1. 
 
In the best-case scenario, an order of magnitude estimate yielded approximately Lm 
44.97 million of capital costs to be incurred due to compliance by direct marine 
discharges.   In the worst-case scenario, these capital costs increase to Lm 65.37 
million. 
 
These estimated capital costs do not include those costs which may be required to 
cover capital expenditure in case that the current thermal discharges from the power 
stations are found to exceed the upper permissible limits of temperature to be set by 
the Legal Notice covering marine discharges into the marine environment which is 
to be issued by the Environment Protection Department. This issue is fully 
discussed in Chapter 8. 
 
Furthermore, these estimates do not include the required cost of sludge treatment as 
no such information was made available. 
 
The biggest extent of uncertainty attached to these figures is that related to the fuel 
and oil terminals (where capital costs may be as high as Lm16.6 million). However, 
we believe that it should be possible to adopt sensible and cost-effective options to 
ensure compliance in this sector, and that the real capital cost would be closer to 
that quoted for the best-case scenario, rather than that quoted for the worst-case 
scenario. 
 
The highest capital costs per m3 of wastewaters discharged, are those produced by 
ship yards and ship repairs. This is as would be expected, since relatively small 
volumes of wastewaters are produced, containing a wide range of potentially toxic 
substances which need to be controlled. 
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Therefore, as a first approximation of the global estimate required to cover 
capital costs for compliance, the data presented in the present report indicates 
that these would amount to between Lm 45 to Lm 65 million, with the final 
figure being   probably closer to the lower limit. 
 
With respect the estimated annual running costs, these amount to Lm 2.24 million 
or Lm 2.37 million, for the best-case and the worst-case scenarios respectively (if 
we include the annual costs for monitoring and reporting obligations). 
 
If  costs are expressed in EUROs at today’s prices (assuming rate of exchange: 
LM1=2.4114 EUROs, which is the average rate of exchange over 1999 and 2000), 
then the estimated cost of 108.445 to 157.625 million EUROs is needed to provide 
the necessary infrastructure and related capital equipment to comply with EU 
directives related to the marine discharges.  
 
If these investment costs are amortised over a fifteen-year period at a 3% real 
discount rate, the annual capital requirement is between 9.082 in a best scenario and 
13.201 million Euros in a worst scenario. Of course the annualised costs are 
sensitive to the capital recovery period and the discount rate.  As the discount rate 
increases, the annualised capital cost rises, (ceteris paribus): and as the period over 
which the capital is recovered increases the annualised capital costs decreases 
(ceteris paribus). 
 
The costs in Table 16.2 do not include the cost of training government staff to 
implement the institutions required to comply with the EU directives.   
 
Table 16.2  Cost Analysis in million EUROs 1  including Annualized Costs 
 

Future 
Compliance 

need 

Capital Costs Recurring  
Costs 

Annualised 
Costs 2 

Total Costs 

Best Scenario 108.445 5.410 9.082 122.937 

Worst Scenario 157.626 5.709 13.201 176.536 

 

Notes. 

1. LM1=2.4114 EUROs , 1999 end of period rate of exchange. This rate is taken to reflect the average rate 

over the period 1999 & 2000. 

2. The capital recovery factor used to determine the annualized capital cost is 0.08375 (r=3%; n=15 years) 
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16.2 Scale of the Investment Needs 
 
The impact of the investment on the Maltese economy will depend to a large extent 
on the timing of the investment programme. Consideration of the time phasing was 
not a requirement of this study. However, it should be noted that the present value 
of the estimated total compliance costs will vary considerably according to how the 
capital programme is implemented over a set period of time and on how short this 
period is.  
 
Annualised investment needs account for 0.28 per cent of GDP for 1999 in the best 
scenario and 0.407 per cent of GDP in the worst scenario. (Table 16.3)  
 
 
Table 16.3 Annualised Capital Cost of Approximation  
 

Water future needs Annualised Capital 
Costs (millions) 

EUROs per capita 1  

(thousands) 
% of GDP 2 

Best scenario 9.082 23.389 0.280 
Worst scenario 13.201 33.997 0.407 
Notes: 

 

1. Based on an estimated population of 388,297 

2. Based on GDP at factor cost of Lm1345.5 millions for 1999 or 3244.5387 millions EUROs 

 
 
At this stage, it would be worthwhile to try and compare the estimated levels of 
local cost of  compliance to the relevant EU water directives which relate to marine 
discharges, with similar compliance costs which have been estimated for other 
countries.  For this purpose, we used a report published in 1999 (Boyd and 
Markandya, 1999) which dealt with compliance costing for Cyprus. This report also 
includes figures of compliance costs in other CEECs. 
 
In undertaking such comparisons,  it is to be noted that the costing estimated for 
CEECs and Cyprus include compliance with all EU water quality Directives, 
including the Groundwater Directive (80/68/EEC), the Nitrates Directive 
(91/676/EEC), and Bathing Water Directive (76/160/EEC), while the local 
estimated costs of compliance relate only to marine discharges. Nonetheless, Boyd 
and Markandya (1999) indicate that compliance with the urban wastewater 
treatment Directive (91/271/EEC) was the major cost element in their estimates. 
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This is similar to the findings of the present study.  Therefore, such comparisons of 
compliance costing would be useful, if they are interpreted with proper caution. 
 
When expressed in 1997 prices the local annualised investments needs account for 
0.31 per cent and 0.44 per cent of  Malta’s GDP in a best and worst scenario 
respectively. This figure is considerably lower than the needs of CEECs and of the 
Republic of Cyprus, which stand at 1.12 per cent and 1.09% respectively. The 
difference in annualised costs per capita between Malta and the CEECs and the 
Republic of Cyprus is substantial, 23.27 EUROs for the best scenario or 33.83 
EUROs for the worst scenarios in Malta compared to 486 EUROs per capita for the 
CEECs and 97 Euros for Cyprus. Details of the comparisons are given in Table 
16.4  below. 
 
Table 16.4 Annualised Capital Cost of Approximation at 1997 prices in EUROs 
 

 Annualised 
 Capital  
Cost 1 

Euro per capita 2 % of GDP 3 

Water 
future 
needs   

Malta Malta Cyprus4
 CEECs 5 Malta Cyprus CEECs 

Best 
Scenario 

8.762 23.27 97 486 0.31 1.09 1.12 

Worst 
Scenario 

12.736 33.827   0.44   

 
Note: 
1. This figure for capital at 1997 prices is obtained after allowing for a rise in the cost of capital goods of 

3.52% (Economic Survey 1999). 
2. Based on an estimated  population of 376,500 in 1997 
3. GDP at 1997 constant prices is estimated at EUROs 2862.833 given that GDP = LM1, 249m and an 

exchange rate of Lm1=2.2921 EUROs then known as ECUs. 
4. Boyd and Markandya, 1999 
5. EDC (1997) Compliance Costing for approximation of EU Environmental legislation 

 

As illustrated in Table 16.5, the estimated total annual compliance cost (i.e. 
annualised capital costs plus recurring costs) are 122.937 million EUROs for the 
best scenario which correspond to 316.61 EUROs per capita or 3.79% of GDP.  
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Table 16.5  Total Annual Capital & Recurring Costs of Approximation in EUROs 
 
Future water needs Total annual costs EUROs per capita 1 % of GDP 2 

Best Scenario 122.937millions 316.61 3.79 
Worst scenario 176.536 millions 454.64 5.44 

Notes: 

1. Based on an estimated population of 388,297. 

2. Based on an estimated GDP at factor cost of 3244.5387 EUROs 

 

 

In per capita terms,  (Table 16.6) total annual compliance costs for marine 
discharges are about 3.5 times higher than the average per capita figure for the EU 
15 and 2.5 times that of the Republic of Cyprus.  As a percentage of GDP the total 
annual compliance cost for Malta for the best scenario are almost eight times as 
high as that for the EU member states and about three times as high as that for the 
Republic of Cyprus. 
 
Table 16.6 Total Annual (Capital and Recurring) Costs of Approximation at 1997 
prices 
 
Future water  

needs 
Total Costs 

1 
Euros per Capita 2 % of GDP 3 

  Malta Cyprus 4 EU 5 Malta  Cypru
s 

EU 

Best 
Scenario 

118.549 314.87 124 90 4.14 1.39 0.53 

Worst 
scenario 

170.259 452.22   5.95   

Notes 

1.The figure for capital at 1997 prices is obtained after allowing for a rise in the cost of capital goods of 3.52%. 

A deflator of 1.0465 was applied to adjust the recurring cost. Labour costs are a main component of such costs. 

Wages are annually adjusted to. reflect cost of living increases as measured by the RPI. 

3. Population of 1997 is estimated at 376,500. 

4. GDP for 1997 at constant prices is estimated at LM1249 million or 2862.833 EUROs at an exchange rate 

of Lm1=2.2921 EUROs 

5. Boyd and Markandya, 1999 

6. EDC (1997) Compliance Costing for Approximation of EU Environmental Legislation in the CEECs 
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16.3 Potential benefits of the Investment Programme 
 
Compliance with the EU directives related to the marine environment would 
inevitably improve the quality of the environment in Malta for everybody. 
Compliance with these directives will reduce the levels of water contamination. As 
a result, the natural environment will be better protected. Moreover, the welfare of 
both the Maltese as well as of the tourists who visit Malta annually will improve, 
whether directly or indirectly. Compliance with these directives will best be 
undertaken as part of a national plan to enhance and protect the environment. 
Piecemeal control may not be cost effective. This overall view will have benefits in 
terms of increased efficiency, as well as with respect to the integration of 
environmental protection. 
 
The planned infrastructural investments to comply with the directives in the water 
quality will protect the already very scarce resources of potable water. Water for 
irrigation purposes may be obtained from recycled water from the sewage plants. 
This will result in savings of electricity and the marine discharges generated from 
such source. The minimisation of contamination of seawater will also have health 
benefits besides ensuring that Malta’s bathing waters are maintained at a high 
standard with the obvious benefit to the tourist industry.  
 
 
16.4     Cost Recovery 
 
Compliance with EU legislation implies that additional capital and running costs 
have to be incurred to cover the collection, treatment and the discharge of 
wastewater. Theoretically,  these costs have  to be partly or wholly  borne by the 
user, consumer or polluter, whether domestic, industrial or agricultural. 
 
However, who actually pays for these additional costs varies from industry to 
industry and is determined by 
 
 The time over   which the subsidy or charge is paid 
 The sensitivity of the quantity demanded and supplied to price changes and the 

market structure in which such businesses  are operating and 
 The legal framework in which firms operate. These factors are examined below. 

 
The initial bearer of compliance costs  could be determined  at law, but eventually, 
it is the market conditions that establish who will  ultimately pay the additional 
costs incurred. Thus, it will be administratively easier to raise a charge on effluent 
on the  producers and this could be  paid by say a  fish farm, a pig breeder  or an oil 
recycling plant. But, if the  market conditions permit, it may be presumed that  this 
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charge  will be passed on to the consumer. This is the method adopted in the case of 
excise duties on cigarettes and spirits. 
 
Similarly, if the legislation indicates the buyer as the bearer of the charge, say the 
buyer of  chemicals or pesticides, it could well be that the market conditions are 
such that part of this charge  will be  borne by the producer. The consumer will thus 
be transferring part of the charge on the producer. 
 
In the case of the installation of additional equipment to treat wastewater, the initial 
capital costs and running charges  will have to be borne by the producer. But, 
evidently, these costs will be taken into account in the pricing policy of the firm and 
they will be passed on to the consumer whenever the market permits. 
 
Therefore, to be able to anticipate how these costs may be recovered, it is important 
to have detailed analyses of the markets in which fish farms, water producers, oil 
field terminals, shipyards, power production and hotels and restaurants operate.  
Although when compiling this report  efforts were made  to collate detailed 
financial information  to work out the unit cost and the additional cost of 
compliance, the information made available by firms is very scanty. It is not 
detailed enough to evaluate the additional compliance cost per unit  of good or 
service produced provided by each operator.  
 
Moreover, detailed information  from which one can derive  the values for the 
elasticity co-efficient of demand and supply for the various goods and services 
provided is not available. It was even more difficult to have figures on the profit 
margins of these operators. To obtain such statistical data, an economic impact 
assessment on the various operators will have to be carried out. 
 
In view of this, available data is used to give illustrative examples of how costs may 
rise as a result of compliance.  
 
 
16.4.1 Additional Costs due to Compliance: Waste Oil Company Ltd.   
 
For example, for the worst-case scenario, it is suggested that the Waste Oil 
Company Ltd which at present has an output of 500m3 of recycled oil needs to 
undertake a capital expenditure of Lm300,000  and must incur a recurrent cost 
amounting to Lm13,500 annually. If we assume that capital is recovered at the rate 
of LM20,000 annually over a period of fifteen years and that the Waste Oil 
Company Ltd, pays an interest of 6%  on its bank loan then in the first year the 
company will have to pay 
 
  Lm20,000   …….  To pay an instalment on capital 
  Lm18,000   …….  To cover interest payment at 6% 

Compliance Impact of CD 76/464 EEC and other Water Quality Directives 
 

179 



  LM13,500  …. …  Running costs inclusive of monitoring costs 
 
  Lm51,500   …….  Total compliance costs to cover the 1st  year 
 
The additional cost per unit of output in this case would amount to  Lm 103. The 
compliance costs will fall as the outstanding capital that should be paid decreases. 
For example, in the seventh year, the company would have paid  Lm120,000 of its 
capital. Outstanding liabilities in the seventh year would include:- 
 
  Lm20,000  …….  Annual repayment on capital 
  Lm10,800  …….  6% interest on Lm180,000 
  Lm13,500  …….  Running costs including monitoring 
  Lm44,300  …….  Total costs to be covered during the 7th year 
 
This amounts to an additional cost of Lm88.60 per cubic metre of recycled oil 
annually. This figure is exclusive of additional costs e.g. increases in labour  costs 
or monitoring costs that may have to be incurred over time. 
 
Since detailed  knowledge of neither the cost of operation nor the various markets 
for this product is known, it is difficult, at this stage, to indicate how much of the 
additional costs can be borne by the producer and what fraction of compliance costs 
can now or in the future  be shifted  forward on the  various consumers. 
 
 

16.4.2 Additional Costs due to Compliance: MOBC Ltd.  
 
Similarly, it is assumed that The Mediterranean Offshore Bunkering Co. Ltd may 
need to spend LM300,000 to comply with EU  water directives. This company has 
a fuel storage capacity of 43,000m3. If we assume a fifteen year repayment period 
of such a loan at 6% interest rate the additional compliance cost per cubic meter of 
oil stored would range from Lm1.11c6 in the first year to 94c8 in the seventh year 
of compliance. These additional compliance costs may be absorbed from profits. 
Alternatively, the firm could raise the price of its product. But if this company 
operates in a tough competitive international market, it may not be economically 
feasible to increase its price without risking losing some of its customers. Hence 
alternative sources of recovering costs will have to be sought. 
 
 
 
 
 

16.4.3 Additional Costs due to Compliance: Fish and Fish Ltd 
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Another example of how compliance costs may impinge on the cost of production 
and consequently on the price of goods sold is given for fish farming.  For example, 
Fish and Fish Limited, which produces 300 tons of fish, is expected to incur a 
capital expenditure of LM10,000 and a running cost of Lm3,000 annually. If we 
assume that the settling tank has a lifetime of ten years, then the annual additional 
costs that will be incurred in the first year will be as follows:- 
 
1St Year 
 
Capital expenditure    ……  Lm1,000 
Interest at 6%             ……          600 
Running costs     ………...   Lm3,000 
Total expenditure        ……  Lm4,600 
 
or Lm15.33 additional cost per ton of fish reared annually 
 
Again, here it is very difficult to establish whether  it is feasible for this fish farm to 
carry the additional costs or to pass on the whole or part of these additional costs on 
the consumer. This fish farm might be operating in a very competitive market. 
Competition may increase if more producers supply  these fish.  In this case, it will 
become more difficult to increase prices. This situation will deteriorate if demand 
for fish cultured on this farm falls over time because of a change in consumer tastes 
or if alternative fish compete for the same market. 
 
In such cases, it becomes imperative that such firms have access to government 
incentives, which are being proposed in the Business Promotion Act. Alternatively, 
firms may participate in foreign programs like MEDA,  LIFE or SMAP and hence 
be in a position to recover part of their compliance costs, thus reducing the burden  
of compliance. In the process,  they will avoid risking   losing the market for their 
goods or services. If part of the compliance cost is recovered from these sources, 
the cost of compliance is shifted on the local taxpayer if local funds are 
forthcoming or on the European taxpayer who would be paying funds to mitigate 
local compliance costs.  
 
 

16.4.4 Recovery of Compliance Costs: Drainage Department 
 
Other economic instruments may be used to recover compliance cost. For example, 
the Drainage Department is expected to spend an additional Lm38 million to treat 
waste waters and to comply with the relevant EU water quality directives. 
 
Total discharges are estimated at 25.8m3 annually. If the department obtains a soft 
loan repayable over a period of twenty years at 3% interest and it is assumed that 
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this capital expenditure is paid  after twenty years the department will need the 
following  additional finance in the first year: 
 
Capital Cost      ……..     Lm1.9m 
Interest on loan   ……    Lm1.14m 
Total Cost           ……     Lm3.04m 
 
or an average of Lm117,829.457 per cubic meter of waste water treated annually. In 
the tenth year, the Drainage Department  would require 
 
Capital Cost     ……….  Lm1.9m 
Interest payment  …….  Lm0.627m 
Total cost           ……...  Lm2.527m 
 
or Lm97,945.736 per cubic metre of waste water treated assuming that the volume 
of  treated water remains at the same level. If the volume of waste water treated 
falls e.g. because of more compliance from the industrial sector, then the annual 
compliance cost per unit would rise further. 
 
In this case the Drainage Department may recover part of the costs from waste 
water tariffs. Tariff charges should be set to exceed the cost of treatment. Thus 
businessmen will be encouraged to treat and possibly re-use  waste water rather 
than diluting it as a means of meeting the effluent standards. Effluent charges will 
be based on volume and pollution load or the size of the industrial installation. It 
will not be feasible to set a standard charge on all firms irrespective of size. Small 
firms may find it more difficult to recover costs. Part of the compliance cost may be 
recovered from enforcement penalty charges. Offenders may have to pay fines if 
acceptable limits  are exceeded. Moreover, performance bonds may be paid prior to 
potential polluting activity or liability assignments or fines will be paid for 
pollution damages.  
 
User charges based on water consumption may be meditated for domestic waste. In 
such cases caution must be paid not to induce unnecessary burdens on low income  
earners. Perhaps, it could be suggested that no such charges are paid on a minimum 
volume of discharge per person. This is more important if present subsidies on 
water and electricity consumption are removed after the year 2002 and prices will 
reflect costs. 
 
 
 
 
16.4.5 Cost Recovery: Conclusion 
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Recovery of compliance costs is complex. Measures taken may have wide 
economic, social and political implications. Different economic instruments may be 
used to achieve this end. However, before introducing any measures, more detailed 
analyses of these markets for the different goods and services provided will have to 
be first undertaken. Only then will it be feasible to establish which costs are to be 
carried by consumers in the form of higher prices, which costs will be absorbed by 
which businesses and which costs will be suffered by society at large in the form of 
taxes or charges.  Unless such an economic impact assessment is carried out, policy 
measures may be immature, ineffective and may run the risk of creating 
unnecessary economic burdens which may impact negatively on businesses 
especially those whose demand is very price sensitive. 
 
 
16.4.6 Financing of upgrading programmes 
 
As reviewed above, compliance with the EU legislation implies additional capital 
and operational costs which may impact negatively on the cost of production. In 
cases where profit margins are low or non-existent, prices may rise sharply. Such 
an increase in costs may jeopardise the competitiveness of these firms which may 
lose their market share  besides reducing job opportunities in these industries. This 
situation may be aggravated in sectors e.g. energy and shipbuilding where the 
compliance  costs may be high but profit margins are very narrow or non-existent at 
present. Price rises may also negatively affect the demand for  those goods and 
services whose demand is very price elastic e.g. fish farming.    
 
Caution must therefore be taken to contain the impact of these compliance costs 
especially in the short run. One way of neutralising the effect of cost and price 
increases is by encouraging firms to make maximum use of programmes or 
incentives schemes aimed at damping the damaging effects of these compliance 
costs. 
 
Maltese firms, which as a result of their production of goods and services have 
direct or indirect (because they are connected with the main sewer) marine 
discharges, may benefit from local or foreign incentive schemes or programmes 
which are specifically available to businesses which take initiatives for the 
protection of the environment. 
 
A review of possible sources for the financing of upgrading programmes is being 
included in ANNEX 7. 
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16.5 Required Time Frame for Compliance 
 
As regards the required time frame for compliance, it was estimated that this will 
vary from 1 to 4 years, according to the particular sector being considered (Table 
16.1). In each case, the time frame for compliance has been estimated in terms of 
the number of years required for implementation of the relevant compliance 
programme, which may be required, assuming that the necessary administrative 
decisions have been already taken and that the necessary financial and other 
resources would have been made already available.  
 
Therefore, no allowance is being made for undue delays in compliance-related 
policy and decision making by the respective authorities or companies, as well as 
for any difficulties, which may arise to allocate the necessary funds and other 
resources. It is not within the competence of the present author or his collaborators 
to be able to make such assessments. 
 
In case of discharges from public sewers into the marine environment, the Drainage 
Department has indicated that the Malta North and Malta South sewage treatment 
infrastructure is expected to be set up and fully operational in compliance with EU 
Directives, by 2005.  
 
Figure 16.1 presents graphically, the required time frame per sector. It includes 
provisions for the time required for the setting up of a Compliance Co-ordination 
Unit (Chapter 15), which would implement the various required modifications, and 
for a period in which to identify and procure the required financial and other 
resources for implementation.  
 
As indicated in this figure, assuming that Malta will aim at EU accession at the 
beginning of 2003, then the longest time frame required will be for the compliance 
by the public sewerage system, (i.e. by 2005) as indicated above. 
 
Under these circumstances, it would be wise to ask for a transition period of 3 
to 4 years and preferably 4 years, for Malta to comply with the provisions of 
the relevant directives. This transition period will not be specified for any one 
single sector, but will apply for all sectors. This would make up for any delays in 
efforts to procure the necessary financial and other resources as well as in decision-
taking for the implementation of the compliance programme. 
 
We are of the opinion, that such a transition period of 4 years is quite reasonable 
since: 
 

a) It will not induce any distortion of competition within the EU; 
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b) It should not have heavy consequences on the EU budget; 

 
c) It is reasonably limited in time and scope. 
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Figure 7.1 Location of oil spills around Malta and in the Sicilian Straits for 1999.  

Spills were identified from ERS SAR images. 
(Information provided by JRC) 

 
 



 
 
 
 

 
 
 
Figure 7.2   Location of Bunkering Sites (Circles) and of  Fuel Installations 

Investigated (Squares) 
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Figure 8.3 Thermal Discharges emitted from Marsa Power Station as seen from 
satellite images (Landsat 5, November 1998). Image was generated using algorithms 
specifically prepared for this locality. Surface temperatures are colour coded as seen in 
the smaller box (red warmer waters, blue colder waters). 
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Figure 10.1   Type and number of factories present in Hal Far Industrial Estate

 



 
 
 
 
 
 
 
 

 
 
Figure 10.2:  Discharge of wastewaters from the Comino Pig Farm (IN2) producing a 

visible turbid plume. The extent of this plume is indicated by white arrow. 
 



 
 
 
 

 
Figure 13.1 Major runoffs from agriculture, showing graphically relative estimated 
amounts of pesticides, and nutrients (data from Castaglia, 1996) and location of 
principal watercourses and engineered works undertaken in them. 



Figure 14.1 Trends in the importation of different classes of compounds
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Figure 15.1      Environmental Standards in relation to the environmental  

chain effect. 
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Figure 16.1  Required Time Frame for Compliance with EU Directives covering Marine Discharges 
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Table 4.1  List of chemicals analysed for and Laboratories

Chemical Monitored For Analytical Laboratory

Monobutyltin 1

Dibutyltin 1

Tributyltin 1

Total Organo tins 1

Petroleum Hydrocarbons 1

Cyanides 1

Fluorides 1

Hexachlorocyclohexane (Lindane) 2

DDT (dichlorodiphenyl trichloroethane) 2

Pentachlorophenol PCP 2

Aldrin 2

Dieldrin 2

Endrin 2

Isodrin 2

Hexachlorobenzene  HCB 2

Hexachlorobutadiene  HCBD 2

Chloroform 2

1,2 dichloroethane  EDC 2

Trichloroethylene TRI 2

Perchloroethylene  PER 2

Trichlorobenzene  TCB 2

Carbon tetrachloride 2

Parathion 2

Malathion 2

Cypermethrin 2

Dichlorovos 2

Mercury and its compounds 3

Cadmium and its compounds 3

zinc 3

copper 3

nickel 3

chromium 3

lead 3

selenium 3

arsenic 3

boron 3

Inorganic phosphorus compounds 4

Nitrates 4

Nitrites 4

Phosphates 4

Total  Phosphorus 4

Notes
Laboratory 1 = Department of Chemistry (Prof. A. Vella)
Laboratory 2 = Progetto Natura srl (Italy) (Dot. P. Pucci)
Laboratory 3 = Department of Chemistry (Dr. G. Peplow)
Laboratory 4 = Department of Biology (Prof. V. Axiak)



Table 4.2   Results of analysis of samples collected from various sites for the purpose of the present study

Mono-
butyltin

Di-butyltin Tri-butyltin
Total 
Otgano-
tin

Petroleum 
Hydrocarbon
s

PHC Description Cyanides Fluorides Chloroform
Trichloro-
ethylene

Perchloro-
ethylene

Zinc Copper Nickel Chromium Lead Selenium Arsenic Boron Nitrates Nitrites Phosphates
Total 
Phosphorus

Maximum Permissible Limit Values A 500ug/L 5 mg/L 0.5-2mg/L 2mg/L 12 ug/L 10 ug/L 10 ug/L 1 mg Zn/L 0.5 mgCu/L 0.5 mg Ni/L 0.5 mg Cr/L 0.2 mg Pb/L 0.05 mg As/L 2 mg /L B 1 to 2 mg/L
Units of measurement ngSn/L ngSn/L ngSn/L ngSn/L mg/L ug/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L ug N/L ug N/L ug P/L mg/L

Analytical limit of detection 12 ng Sn/L 12 ng Sn/L 12 ng Sn/L12 ng Sn/L 0.2 mg/L 1 ug CN/L0.05 mg F/L 0.1 ug/L 0.1 ug/L 0.1 ug/L 0.02 0.1 0.1 1 ug N/L 1 ug N/L 0.01 ugP/L 0.1 mg P/L
Sample Code Location Sample Code

DO1-060700 Malta Drydocks dockwaters 1571 4892 8261 14724 1.7 degraded stuff 0.6 0.1 511 230 58 0.29 0.17 0 0.5 0 56.03 0.30 0.21 1.95 DO1-060700

DO1-070700 Malta Drydocks dockwaters 619 1134 1451 3204 0.3 degraded stuff 0.5 570 45 63 0.27 2.63 0 1 0 30.28 0.10 0.66 1.81 DO1-070700

DO2-060700 MD Tank Cleaning Facility (Separator Outflow) 0.4 high amount of diesel-type 0.5 0.1 47 2.2 122 0.9 0.12 0 0.8 0 64.51 1.21 2.91 12.22 DO2-060700

DO2-070700 MD Tank Cleaning Facility (Separator Outflow) 2.6 high amount of diesel-type as well as lub-like 0.6 0.2 30 2.2 111 0.44 0.23 0 0.4 0.8 2.49 0.04 2.85 16.71 DO2-070700

DO3-030700 Marsa Menqa (surface waters) 431 954 788 2174 0.3 degraded 0.6 0.1 83 5.7 18 0.19 0.08 0 0.5 2.6 24.21 0.09 0.00 0.15 DO3-030700

DO3-050700 Marsa Menqa (surface waters) 221 78 318 617 0.7 sig diesel-like and lube-like 1.2 0.1 0.1 59 4.5 21 0.39 0.12 0 1.9 0.3 21.33 0.18 0.51 11.63 DO3-050700

DO4-030700 Marsa Quay 1 (surface waters) 576 0 957 1533 0.2 0.6 0.1 0.1 74 1.5 35 0.08 0.44 0 1 1.4 56.89 0.35 0.00 DO4-030700

DO4-050700 Marsa Quay 1 (surface waters) 0 0 0 0 0.2 0.7 0.1 0.1 30 3.2 1.1 0.11 0.28 0 0 0.2 120.68 0.32 1.01 2.66 DO4-050700

DO5-100700 Manoel Island Yachtyard (Slipway) 0 630 470 1100 0.4 0.6 0.1 110 18 88 0.11 0.24 0 2.1 0.4 3.45 0.05 0.08 0.20 DO5-100700

RO1-040700 RO Plant 1 Ghar Lapsi (undiluted effluent) 0.4 0.2 42 1.1 23 0.19 0.12 5.85 2.9 6 29.74 0.03 0.26 1.71 RO1-040700

RO2-040700 RO Plant 2 Cirkewwa (undiluted effluent) 0.7 0.1 57 1.2 11.1 0.42 0.18 1.85 1.7 4.7 15.23 0.03 0.00 -0.06 RO2-040700

RO3-040700 RO Plant 3 Penbroke (undiluted effluent) 0.8 0.3 47 0.3 5.4 0.13 0.28 1.11 2.1 2.1 7.74 0.06 0.01 0.00 RO3-040700

EN1a-030700 Marsa PS Tubine Water (cooling) 684 521 315 1519 0.30 degraded with lube-oil type 0.6 0.1 70 3.2 92 0.6 0.55 0 1.4 2.2 3.74 0.04 0.00 0.11 EN1a-030700

EN1a-050700 Marsa PS Tubine Water (cooling) 0 0 0 0 0.2 degraded with lube-oil type 0.6 0.1 72 6.8 57 0.07 0.15 0 1.2 0.7 4.84 0.06 0.07 0.38 EN1a-050700

EN1b-030700 Marsa Power Station Boiler water 792 681 0 1473 0.2 degraded with lube-oil type 0.6 0.1 0 17.3 3.1 0.02 0.4 0 0 0.2 1.07 0.01 8.61 20.25 EN1b-030700

EN1b-050700 Marsa Power Station Boiler water 0.00 0.00 0.00 EN1b-050700

EN2-030700 Delimara Power Station (Single Pit-Effluent) 733 395 0 1128 0.3 degraded with lube-oil type 0.5 0.1 0 2.7 91 0.15 0.53 0 0 2.3 17.21 0.01 0.04 0.06 EN2-030700

EN2-050700 Delimara Power Station (Single Pit-Effluent) 0 0 0 0 0.3 degraded with lube-oil type 0.6 0.1 61 9.2 50 0.05 0.27 0 0.7 0.6 1.85 0.06 0.00 5.37 EN2-050700

EN3-030700 St. Lucian (Enemalta Slop Tank- effluent) 740 980 412 2132 0.8 degraded 0 0.36 0.6 0.1 0 2.2 6.7 0.03 2.01 0 0 0.6 7.37 0.13 0.81 2.78 EN3-030700

FF1-030700 Fort Saint Lucian (discharge effluent) 489 0 0 489 0.4 degraded 0 0.88 0.6 0.1 13 1.5 125 0.1 0.94 0 0.6 3.7 46.92 0.20 0.34 20.96 FF1-030700

FF4-070700 Mistra Fish Farm 0 0 0 0 1.62 0.04 0.00 0.12 FF4-070700

FF7-070700 Mellieha P2M Fish farm 0 0 0 0 2.84 0.03 0.03 0.01 FF7-070700

FF8-060700 Comino Fishfarm (surface waters near cages) 0 0 0 0 2.66 0.04 0.00 0.09 FF8-060700

MA1-100700 Pieta Marina (surface waters) 0 0 0 0 0.8 degraded 36 2.1 76 0.11 0.18 0 1 0 23.96 0.06 0.00 MA1-100700

MA2-100700 Ta Xbiex Marina (surface waters) 0 0 0 0 1.3 degraded 25 1.1 87 0.12 0.36 0.24 0.8 0.3 20.74 0.06 0.00 MA2-100700

MA3-100700 Msida Marina (surface waters) 0 0 0 0 0.2 degraded 49 0.1 71 0.26 0.19 0.27 1.1 0 9.41 0.02 0.04 0.26 MA3-100700

MA4-060700 Mgarr Gozo Marina (surface waters) 0 0 0 0 0.6 degraded 40 9.2 101 0.33 0.2 0.3 1.5 0 0.97 0.05 0.01 -0.06 MA4-060700

OL1-100700 Grand Harbour MOBC Depot (surface waters) 0.8 degraded with sig lube oil type 6.45 0.04 0.00 0.41 OL1-100700

OL3-070700 Bunkering Site Anchor Bay (surfae waters) 0.5 degraded with sig lube oil type 1.68 0.04 0.01 -0.02 OL3-070700

OL4-070700 BS Melliehaunkering Site (surface waters) 0.5 degraded with sig lube oil type 1.24 0.03 0.03 0.11 OL4-070700

SG1-030700 Xghajra Sewage Outfall effluent 0 0 450 450 0.5 sig amount of diesel-like 0 0.28 1.4 0.1 0 12.5 2.7 0.1 0.12 0 0 0.4 37.93 0.03 10.68 20.73 SG1-030700

SG1-040700 Xghajra Sewage Outfall effluent 0 724 749 1473 0.3 moderate amount of diesel-like material 0 0.34 1 0.2 0 19.3 46 0.13 0.5 0 0 0.3 22.41 0.12 11.08 37.73 SG1-040700

SG1-050700 Xghajra Sewage Outfall effluent 0 490 567 1057 1.4 sig. Amount of diesel-like material 0 0.34 1.3 0 3.3 50 0.17 0.2 0 0.8 0.4 16.52 0.01 11.15 46.24 SG1-050700

SG2-030700 Cumnija Sewage Outfall effluent 0 485 406 891 0.8 sig higher boiling lube-oil type 16 0.28 2.3 0.1 0 15.1 7.3 0.07 0.02 0 0 0.3 2.84 0.02 20.83 30.65 SG2-030700

SG2-040700 Cumnija Sewage Outfall effluent 0.7 degraded stuff 0.34 0.8 0.1 0 3.9 0.7 1.44 0.31 0.46 0 2.6 22.94 0.03 20.04 22.62 SG2-040700

SG2-050700 Cumnija Sewage Outfall effluent 0 0 769 769 1.2 degraded stuff 0 0.28 0.9 0.2 0 2.6 2.8 0.15 0.14 0 0 0.5 2.76 0.04 17.14 21.67 SG2-050700

SG3-050700 Ras il Hobz Sewage Outfall effluent 0 0 0 1 0.3 degraded stuff 0 0.58 0.4 0.1 0 6.6 0 0.12 0.11 0.24 0.4 0 5.69 0.01 11.08 41.51 SG3-050700

SG3-060700 Ras il Hobz Sewage Outfall effluent 0 625 316 941 0.9 lube-oil type material 6 0.66 0.3 0.2 0 2.1 0 0.57 0.48 0.22 0 0 11.21 0.03 17.41 23.09 SG3-060700

SG3-070700 Ras il Hobz Sewage Outfall effluent 0 555 422 977 0.2 degraded stuff 3 0.72 0.6 0.1 0 14.9 3.3 0.05 0.17 0 0 0 3.89 0.04 9.49 22.14 SG3-070700

SG4-050700 Comino Pig Farm Effluent 0.2 degraded stuff 10 0.58 2.6 292 150 2.1 0.87 0.1 1.13 1.8 0 15.44 0.14 28.48 103.73 SG4-050700

SG5-030700 Marsa Pumping Station undiluted wastewaters 0 0 394 394 0.3 6 0.28 2.1 0.5 0 1.4 2.1 0.03 0.72 0 0 0.3 1.68 0.08 7.76 33.48 SG5-030700

SG6-030700 Hal Far Industrial Unused Treatment Plant (from reservoir) 0 0 0 0 0.3 0 0.48 0.7 0.1 0 2.3 8.9 0.11 0.2 0 0 0.5 1.30 0.10 5.45 17.89 SG6-030700

Notes: Date of collection appears in sample code number

A = Maximum Permissible Limits in the forthcoming LN of EPD

B = Upper permissible limit for Boron as indicated in LN8/93

0 = below detection limit for analytical protocol



Table 6.1   Fishfarming Production Units (from Schembri et al. 1999) 
 

Production Unit Location   
Location  of 
shore base 
facilities 

Total cage 
surface area 

(sq. m) 
 

Annual 
production 

capacity 
(m. tons) 

 
MALTA 
MARICULTURE 
LTD. 
 

 
South Comino 
Channel 
 

 
Marfa peninsula 
 

 
50,000 

 
 

 
500 

 
P2M COMPANY 
LTD. 

 
Mistra Bay  
(nursery) 
  
St.Paul’s Islands        
Mellieha Bay 
 

 
Mistra Bay 
Redoubt 
 

 
80,000 

 
 
 
 

 
1000 

 
MALTA 
FISHFARMING LTD. 

 
Marsaxlokk Bay 
(nursery) 
 
Munxar Reef l/o St. 
Thomas Bay. 
 

 
*Marsaxlokk 
 

 
N/A 

 
 

 
700 

 
FISH & FISH 
COMPANY LTD. 
 

 
Il-Hofra z-Zghira, 
l/o Delimara 
 

 
*Delimara  
 

 
N/A 

 
400 

 
 
 
 

 
Land-Based Unit 

 
Location   

 
Type of production 

 
 

 
Annual 

production   

 
NATIONAL 
AQUACULTURE 
CENTER 
 

 
Fort San Lucjan, 
Marsaxlokk 

 
Sea bream hatchery 

 

 
1.0 million fry 

 
SEALAND LTD. 
 

 
Pwales Valley, Xemxija 

 
Sea bream hatchery 

 

 
1.5 million fry 

 
AQUACULTURE 
DEVELOPMENTS 
LTD. 
 

 
Salt Pans, Salina Bay 

 
On growing of sea bream  

 

 
50 tons 

 

 
 



 
 
 
Table 6.2 Summary of Findings for the  Fish Farming Sector 
 

Reference 
Number 

Site Location 

Estimated 
Annual 

Volumes of 
Discharges 

(m3) 

Capital Costs for Compliance 
 

 Running Costs (annual) 
Time 

Frame 
(years) 

   Best Case Scenario (BCS) Worst Case Scenario (WCS) BCS WCS Monitoring 
FF1  National

Aquaculture 
Centre 

239,616 Lm 25,000 to connect toilet 
wastes to sewers 

Lm 100,000 for further 
treatment 

Lm 2,500 Lm 
10,000 

Lm 2000 1 

FF2  Mistra P2M
Fishfarm 

390 Lm 20,000 for biological 
treatment to remove nutrients 
etc.. 

Lm 20,000 Lm 2,000 Lm 2,000 Lm 2000 2 

FF3  Malta Mariculture
Ltd. 

1,080 Lm 10,000 for settling tank Lm 20,000 for additional 
treatment 

Lm 2,000 Lm 2,000 Lm 2000 1 

FF4 Fish and Fish Ltd. 300 Lm 10,000 for settling tank Lm 10,000 Lm 1,000 Lm 1,000 Lm 2000 1 

 
 
 Total for whole Sector:           Lm 65,000                      Lm150,000                    Lm7500   Lm15000 Lm8000 



 
 
 
Table 7.1 Summary of Findings for  Fuel Terminals Sector 
 

Reference 
Number 

Site Location 
Estimated Annual 

Volume of 
Discharges (m3) 

Capital Costs for Compliance   Running Costs (annual)   
Time 

Frame 
(years) 

   Best Case Scenario Worst Case Scenario BCS WCS 
Monitor

ing   

OT1 
MD Tanker Cleaning 

Facility 
225,000 

Upgrading of present TP to 
comply with 15 ppm limit: 

Lm2.5 million 

Relocation of whole 
plant:  Lm 15 million 

Lm 20,000 Lm 50,000 
Lm 

5,000 
1 to 4 
years 

OT2 Oiltanking (Malta) Ltd. 100 none    
Lm 

2000 
-- 

OT3    MOBC Ltd. 360
Lm45,000  for further 

treatment in case of planned 
expansion, plus oil sensor. 

Lm300,000  if 
present WTP is 

insufficient 
Lm 1200 Lm 7,500 

Lm 
2500 

1 

OT4 Waste Oils Co. Ltd.  100 none 
Lm300,000 to control 

heavy metals 
none  Lm 7,500

Lm 
6,000 

1 

OT5 
Enemalta Petroleum 

Division 
16,500 Lm800,000 Lm 1 million Lm 20,000 Lm 25,000 

Lm 
5,000 

2 

 
 
  Total for whole Sector   Lm 3.345m  Lm16.6 m       Lm 41,200  Lm90,000  Lm20,500 



Table 8.2   Results of Monitoring of surface waters or of marine discharges from Marsa and Delimara Power Station

MBT DBT TBT
total 
Organotins PHC

PHC 
Description Chloroform

Perchloroethylene  
PER zinc copper nickel chromium lead arsenic boron Nitrates Nitrites Phosphates

LIMITING VALUE (From EPD LN) 500ug/l 12 ug/l 10 ug/l 1 ppm 0.5 ppm 0.5 ppm 0.5 ppm 0.2 ppm 0.05 ppm 2 ppm?
Units ngSn/l ngSn/l ngSn/l ngSn/l mg/l ug/l ug/l ppb ppb ppb ppb ppb ppb ppm

Location of Sampling Stations

Marsa Menqa (3rd July 2000)
431.4 954.4 788.3 2174 0.3

degraded 0.6 0.1 83 5.7 18 0.19 0.08 0.5 2.6 24.21 0.09 0.00

Marsa Menqa (5th July 2000)
221.2 77.9 317.6 617 0.7

sig diesel-like 
and lube-like 1.2 0.1 59 4.5 21 0.39 0.12 1.9 0.3 21.33 0.18 0.51

Marsa (in front of Vernon Foods) 3rd July 2000
576.1 0.0 957.4 1533 0.2 0.6 0.1 74 1.5 35 0.08 0.44 1 1.4 56.89 0.35 0.00

Marsa (in front of Vernon Foods) 5th July 2000 0.0 0.0 0.0 0 0.2 0.7 0.1 30 3.2 1.1 0.11 0.28 0 0.2 120.68 0.32 1.01

Marsa PS Tubine Water (cooling) 3rd July 2000
684.0 520.6 314.6 1519 0.30

degraded with 
lube-oil type 0.6 0.1 70 3.2 92 0.6 0.55 1.4 2.2 3.74 0.04 0.00

Marsa PS Tubine Water (cooling) 5th July 2000
0.0 0.0 0.0 0 0.2

degraded with 
lube-oil type 0.6 0.1 72 6.8 57 0.07 0.15 1.2 0.7 4.84 0.06 0.07

Marsa Power Station Boiler water 3rd July 2000
792.0 681.0 0.0 1473 0.2

degraded with 
lube-oil type 0.6 0.1 0 17.3 3.1 0.02 0.4 0 0.2 1.07 0.01 8.61

Delimara Power Station (Single Pit) 3rd July 2000
732.8 394.9 0.0 1128 0.3

degraded with 
lube-oil type 0.5 0.1 0 2.7 91 0.15 0.53 0 2.3 17.21 0.01 0.04

Delimara Power Station (Single Pit) 5th July 2000
0.0 0.0 0.0 0 0.3

degraded with 
lube-oil type 0.6 0.1 61 9.2 50 0.05 0.27 0.7 0.6 1.85 0.06 0.00



 
 

Table 8.3   Thermal Discharges from Power Stations. Monitoring of surface 
water temperatures (Degrees Celsius) 

 
Marsa Power Station    

Date ambient near intake 15 m from outlet Rise above ambient Rise above intake 
Aug-97 27 28.4 32 5 3.6 
Feb-98 16.2 19.4 22.6 6.4 3.2 
Jun-98 24.3 26.8 30.2 5.9 3.4 
Nov-98 23.8 26.8 27.4 3.6 0.6 
Apr-00 15.2 16.4 18.3 3.1 1.9 

      

Delimara Power Station    

Date ambient 30m from outlet    
Jun-97 22 22.5    
Mar-00 15.6 16.7    
Jul-99 25.2 26.8    

May-98 19.2 21.1    
Mar-98 16.3 20.3    

Ambient temperatures are those recorded on the same day, at the same hour, but very far  
away from the Power Station. 
 
Data produced by V.Axiak as part of a research programme funded through the 4th 
Italo- Maltese Financial Protocol entitled: MONITORING OF ENVIRONMENTAL QUALITY 

OF MALTESE COASTAL WATERS USING REMOTE SENSING 
 
 



Table 8.4  Summary of Compliance Costs for the Energy and Water Production Sectors

Reference 
Number

Site Location

Estimated 
Annual Volume 
of Discharges 
(m3)

Capital Costs for Compliance Running Costs (Annual)
Time Frame 
(years)

Best Case Scenario Worst Case Scenario BCS WCS Monitoring

PP1 Marsa Power Station 250,640,000
Lm350,000 for oil separation and for 
settling tank and neutralizing pit

same as for BCS plus an 
unknown sum for thermal control Lm7500  Lm7500 plus Lm 6,000 1

PP2

Delimara Power 
Station 250,670,000

Lm300,000 for oil separation to 
ensure 5ppm limit.

Lm300,000 for oil separation plus 
an unknown sum for thermal 
control Lm7500 plus Lm 6,000 1

RO1 Lapsi RO Plant 8,736,000
possibly further study… Lm 
20,000 4000 NA

RO2 Pembroke RO Plant 12,012,000
RO3 Cirkewwa RO Plant 5,678,400

Total for both sectors Lm 650,000 Lm 670,000 plus Lm7500 Lm15,000 plus Lm16,000



Table 8.4  Summary of Compliance Costs for the Energy and Water Production Sectors

Reference 
Number

Site Location

Estimated 
Annual Volume 
of Discharges 
(m3)

Capital Costs for Compliance Running Costs (Annual)
Time Frame 
(years)

Best Case Scenario Worst Case Scenario BCS WCS Monitoring

PP1 Marsa Power Station 250,640,000
Lm350,000 for oil separation and for 
settling tank and neutralizing pit

same as for BCS plus an 
unknown sum for thermal control Lm7500  Lm7500 plus Lm 6,000 1

PP2

Delimara Power 
Station 250,670,000

Lm300,000 for oil separation to 
ensure 5ppm limit.

Lm300,000 for oil separation plus 
an unknown sum for thermal 
control Lm7500 plus Lm 6,000 1

RO1 Lapsi RO Plant 8,736,000
possibly further study… Lm 
20,000 4000 NA

RO2 Pembroke RO Plant 12,012,000
RO3 Cirkewwa RO Plant 5,678,400

Total for both sectors Lm 650,000 Lm 670,000 plus Lm7500 Lm15,000 plus Lm16,000



 
 Table 8.6 Results of Monitoring of  marine discharges from three RO plants  

(One sample collected from each RO plant on the 4th July 2000) 
 

Chemical 
Maximum Permissible 
LIMITING VALUE A  Units limit of detection c Ghar Lapsi RO Cirkewwa RO Penbroke RO 

Chloroform 12 ug/l  ug/l   0.4 0.7 0.8 
Perchloroethylene  PER 10 ug/l  ug/l   0.2 0.1 0.3 
Mercury and its compounds 50 ug Hg/l  ug/l 0.2 0 0 0 
Cadmium and its compounds 50 ug Cd/l  ug/l 0.02 0 0 0 
zinc 1 mg Zn/l  ug/l 5 42 57 47 
copper 0.5 mg Cu/l  ug/l   1.1 1.2 0.3 
nickel 0.5 mg Ni/l  ug/l   23 11.1 5.4 
chromium 0.5 mg Cr/l  ug/l   0.19 0.42 0.13 
lead 0.2 mg Pb/l  ug/l   0.12 0.18 0.28 
selenium    ug/l 0.02 5.85 1.85 1.11 
arsenic 0.05 mg As/l  ug/l 0.1 2.9 1.7 2.1 

boron 2 mg/l B       mg/l 0.1 6 4.7 2.1
Dissolved Nitrates    ug/l   29.74 15.23 7.74 
Dissolved Nitrites    ug/l   0.030 0.030 0.056 
Dissolved Phosphates    ug/l   0.26 0 0.01 

Total Phosphorus 1 to 2 mg/l  mg/l      1.71 0 0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Notes:   A = Maximum Permissible Limiting Value as would be set by the forthcoming LN of EPD to control marine discharges 
   B = Maximum Permissible Limit Value for Boron is presently included only in LN 8/93 controlling discharges into sewers. 
   C = Limit of Detection for the respective analytical method used. A value of 0 indicates that the concentration found is below detection. 
 



Table 9.1 Summary of findings regarding marine discharges originating from Malta Drydocks

Sector within Malta Drydocks

Machine 
Shop

Electrical 
Shop and 
Electronic 
Dept.

Galvanising 
Plant

Acethylene 
Plant

Docks Motor 
Plant 
Repair 
Shop

Foundry Pipe-
workers 
Shop

Boile-
rmakers 
Shop

Boiler 
Shop

Non-
Destruc
tive 
Testing 
Dept.

Dept. of 
Airconditio
ning and 
refrig.

Oxygen 
Plant

Yacht 
Yard

Estimated volume of marine 

discharges in m 3  per year 500 125 10 1200 4000 1 none 150 with MS 1000 4.2 none none 15

Annual consumption of chemicals

Eurosol Base Oil 600 l a a a a a a a a a a a a a
Isopropanol Disinfectant a a
Electrical Solvent Non-Flam. 850 a a
Alkleen Powder 1000 kg a
Perchloroethylene (Air cooler 
cleaner)

1000 l a

Descalant Accelerator (contains 
HF) a

Descalant HD (HCl) 1000 l 200 l a a

Tankleen HCF
1000 l 1000 l 10000 l

Hydrochloric Acid a 100 l a a a a a a a a a a a a
Lotoxane Solvent Degreaser a
Acetone a
Varnish Sterling 003-1011 250
Ultimeg Insulation Paint and 
Thinner

300 l

Oil Shell Diala B 360 l
Oil Agip ITE 360 4000 l

Degreaser 156 D 5000 l 4000 l a
Note :  a  = use of chemical in respective section confirmed but not quantified.

Potential Contaminants (Relevant to EU Directive) likely to be present in discharged waste waters

BOD5 possibly a a
COD a a
Total Suspended Solids a a a a a a a a a
Settleable Solids a a a a a a a a a
Total N including ammonia a
Nitrates a
Nitrites a
Total phosphorus possibly
Phosphates possibly
Persistent mineral oils and 
hydro-carbons a a a traces a a a a traces

Non-persistent mineral oils a a a traces a a a a traces

Fluorides a a traces possibly

Cyanides
Persistent synthetic substances 
which interfere with water use : 
mainly litter

possibly a
possibl

y

Organotin compounds: Butyltins 
and Triphenyltin

possibly a a

Hexachlorocyclohexane (Lindane)
Parathion
Malathion
Cypermethrin
Dichlorovos
DDT (dichlorodiphenyl 
trichloroethane)
Pentachlorophenol PCP
Aldrin 
Dieldrin
Endrin
Isodrin
Hexachlorobenzene  HCB
Hexachlorobutadiene  HCBD possibly possibly

Chloroform a
1,2 dichloroethane  EDC a a a
Trichloroethylene TRI a a traces traces a
Perchloroethylene  PER a a traces a traces a
Trichlorobenzene  TCB
Carbon tetrachloride possibly infrequent traces
Mercury and its compounds
Cadmium and its compounds

zinc a a a a a a a
copper a a a a a a
nickel a
chromium a
lead a a a a
selenium
arsenic

antimony a a a
molybdenium possibly
titanium

tin a a a a a a
barium possibly
berylium

boron a
uranium
vanadium
cobalt possibly
thalium
tellurium

silver a
pH a a a a a a a
Thermal Discharges

Note: a  = likely presence of chemical or heat



Table 9.2    Results of Monitoring of  marine discharges from Malta Drydocks, Marsa and Manoel Island Yachtyard 

Chemical

Maximum 
Permissible 
LIMITING 

VALUE 
A

Units
limit of 

detection c

MD 
dockwaters 
(6th July 
2000)

MD 
dockwaters 
(7th July 
2000)

MD Tanker 
Cleaning 
Facility (6th 
July 2000)

MD Tanker 
Cleaning 
Facility (7th 
July 2000)

Marsa, near 
Cassar and 
Bezzina 
Shipyards (3rd 
July 2000)

Marsa, near 
Cassar and 
Bezzina 
Shipyards (5th 
July 2000)

Manoel Island 
Yachtyard 
(slipway 
waters, 10 July 
2000)

Marsa Menqa 
3rd July 2000)

Marsa Menqa 
(5th July 
2000)

Mono butyl tin ngSn/l 1571 619 576 0 0 431 221
Di butyl tin ngSn/l 4892 1134 0 0 630 954 78
Tri butyl tin ngSn/l 8261 1451 957 0 470 788 318
Total Organotins 500ug/l ngSn/l 14724 3204 1533 0 1100 2174 617
Petroleum Hydrocarbons mg/l 1.7 0.3 0.4 2.6 0.2 0.2 0.4 0.3 0.7

PHC Description
degraded 

stuff
degraded 

stuff

high 
amount of 
diesel-type

high 
amount of 
diesel-type 
as well as 

lub-like

degraded
sig diesel-like 
and lube-like

Chloroform 12 ug/l ug/l 0.6 0.5 0.5 0.6 0.6 0.7 0.6 0.6 1.2
Trichloroethylene TRI 10 ug/l 0.1 0.1 0.1
Perchloroethylene  PER 10 ug/l 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.1
Mercury and its compounds 50 ppb ug/l 0.2 0 0 0 0 0 0 0 0 0
Cadmium and its compounds 50 ppb ug/l 0.02 0 0 0 0 0 0 0 0 0
zinc 1 mg Zn/l ug/l 5 511 570 47 30 74 30 110 83 59
copper 0.5 mg Cu/l ug/l 230 45 2.2 2.2 1.5 3.2 18 5.7 4.5
nickel 0.5 mg Ni/l ug/l 58 63 122 111 35 1.1 88 18 21
chromium 0.5 mg Cr/l ug/l 0.29 0.27 0.9 0.44 0.08 0.11 0.11 0.19 0.39
lead 0.2 mg Pb/l ug/l 0.17 2.63 0.12 0.23 0.44 0.28 0.24 0.08 0.12
selenium ug/l 0.02 0 0 0 0 0 0 0 0 0
arsenic 0.05 ppm ug/l 0.1 0.5 1 0.8 0.4 1 0 2.1 0.5 1.9

boron 2 mg/l 
B

mg/l 0.1 0 0 0 0.8 1.4 0.2 0.4 2.6 0.3
Nitrates 56.03 30.28 64.51 2.49 56.89 120.68 3.45 24.21 21.33
Nitrites 0.30 0.10 1.21 0.04 0.35 0.32 0.05 0.09 0.18
Phosphates 0.21 0.66 2.91 2.85 0.00 1.01 0.08 0.00 0.51

Notes:  A = Maximum Permissible Limiting Value as would be set by the forthcoming LN of EPD to control marine discharges
B = Maximum Permissible Limit Value for Boron is presently included only in LN 8/93 controlling discharges into sewers.
C = Limit of Detection for the respective analytical method used. A value of 0 indicates that the concentration found is below detection.



Table 9.3  Summary of Compliance Costs for the Ship Yards and Ship Repair Industry

Reference 
Number

Site Location

Estimated 
Annual 
Volume of 
Discharges 
(m3)

Capital Costs for Compliance Running Costs (Annual)
Time Frame 

(years)

Best Case Scenario Worst Case Scenario BCS WCS Monitoring

SY1a Malta Drydocks 7,000
common treatment plant: 

Lm1.5 to Lm2 million
common treatment plant: 

Lm 4 million common TP: Lm11,000 common TP: Lm20,000 Lm8,000 2

land disposal for grit: Lm17,000
land disposal for grit: 

Lm17,000
land disposal for grit: 

Lm82,000
land disposal for grit: 

Lm82,000 1
collection of dockwaters: 

Lm10,000
collection of dockwaters: 

Lm10,000
de-emulsification of 

dockwaters: Lm2500
de-emulsification of 

dockwaters: Lm2500 1

SY1b
MD Manoel Island 

Yacht Yard 15
common treatment plant, 

included above
common treatment plant, 

included above
common treatment plant, 

included above
common treatment 

plant, included above Lm1,000 1

new washing sump: Lm5000
substituion of slipways 

Lm3 million Lm 500 Lm5000 2

Malta Drydocks total: Lm2.03 million Lm7.03 million Lm96,000 Lm109,500 Lm9,000

SY2
Cassar Ship 
Repair Ltd.

500 
(estimated)

collection and treatment of 
wastewaters by third party: Lm 
10,000

treatment plant on site 
Lm350,000

Improved housekeeping 
(cost may not be 
estimated)

TP running costs: 
Lm9000 Lm4,000 2

SY3 Bezzina Shipyard
500 
(estimated)

collection and treatment of 
wastewaters by third party: Lm 
10,000

treatment plant on site 
Lm350,000

Improved housekeeping 
(cost may not be 
estimated)

TP running costs: 
Lm9000 Lm4,000 2

Total for whole Sector Lm2.05 million Lm7.73 million Lm0.1 (Approx) Lm 0.128 million Lm17,000



Table 10.1                     Summary of Compliance Costs for Other Industries

Reference 
Number

Site Location

Estimated 
Annual 

Volume of 
Discharges 

(m3)

Capital Costs for Compliance Running Costs (annual)
Time 

Frame 
(years)

Best Case Scenario Worst Case Scenario BCS WCS Monitoring

IN1 Hal Far Industrial Estate

No data 
available

If present wastewaters are led to the public sewers, then cost 
has already been incorporated in DD compliance costs Treatment Plant: Lm 500,000 Lm12,500

2 (for 
WCS)

IN2 Comino Pig Farm (KIM Ltd)
1000 to 
3000 Lm 0.5 million for new TP Lm 1.0 million for new TP Lm12,000 Lm 25,000 Lm2,000 2

IN3 Vernon Foods Ltd.  (Marsa) 2,700

Possibly none if thermal discharges are within limits still to be 
determined Lm20,000 for cooling plant Lm 2,000 Lm 200

1 (for 
WCS)

Total Lm 0.5 million Lm 1.52 million Lm12,000 Lm39,500 Lm2,200



Table 11.1 Summary of findings for Hotel and Recreation Sector

Registration 
Number

Site Location
FT 
staff

PT 
Staff

Estimated 
Annual 
Turnover 

Effluent Type
Present Rate of 
Discharges

Discharge 
Estimate 

m3/year
Compliance Problems Compliance Costs

HR1 Corinthia San George Hotel 300 50 Lm 6 million Chillers, and pool water
60l/min for chillers 

40m3/week for 
pools

56,000 most likely none

HR2 Coastline Hotel 140 60 RO plant and pool 7m3/h 34,000 most likely none

HR3 Comino Hotel 80 20 Sewage, and RO plant
180m3/d for 
sewage and 

120m3/d for RO

55,000 requires new WTP claims: Lm60,000 possibly more

HR4 The Preluna Hotel and Towers 173 42 Pool 40,000 most likely none

HR5 Corinthia Jerma Palace Hotel 150 50 Lm 2.5 million Pool and RO plant
8m3/h for brine and 

3m3/day for pools
27,000 most likely none

HR6 Crowne Plaza Malta 165 25 Lm 2.5 million Chiller 1.1m3/min 140,000 most likely none

HR7 The Westin Dragonara Resort 350 115 Lm 7 million

10.5m3/h for RO 

brin; 180m3/h for 
chiller waters; 

10m3/day for pools

425,900 most likely none

HR8 Hilton Malta: Hotel and Marina
RO brine, cooling waters and 
pool water

no data available 500,000 most likely none

HR9 Fortina Hotel 145 46 RO plant and pools 18,000 most likely none

HR10 Radisson SAS BayPoint Resort 180 50 RO  plant , chillers and pool

10.8m3/h for RO 

plant; 32.4m3/h for 

chillers,6m3/week 
for pools

120,000 most likely none

HR11 Mediterraneo (Marine Land Ltd.) 6 3 Tanks and aquaria washings no data available unknown most likely none



Table12.1  Synopsis of results on chemical composition of sewage
Wied Ghammieq Ras il-Hobz Cumnija

Chemical Units mean max min sd n mean max min sd n mean max min sd n

MBT ngSn/l 0 0 0 0 3 0 0 0 0 2 0 0 0 0 3
DBT ngSn/l 405 724 0 370 3 243 485 0 343 2 393 625 0 342 3
TBT ngSn/l 589 749 450 151 3 587 769 406 257 2 246 422 0 220 3
Total 
Organo-tins ngSn/l

993 1473 450 515 3 830 891 769 86 2 640 977 1 554 3

PHC mg/l 0.733 1.400 0.300 0.586 3 0.900 1.200 0.700 0.265 3 0.467 0.900 0.200 0.379 3
Cyanides ug/l 0.00 0.00 0.00 0.00 3 8.00 16.00 0.00 11.31 2 3.00 6.00 0.00 3.00 3
Fluorides mg/l 0.32 0.34 0.28 0.03 3 0.30 0.34 0.28 0.03 3 0.65 0.72 0.58 0.07 3
Chloroform ug/l 1.23 1.40 1.00 0.21 3 1.33 2.30 0.80 0.84 3 0.43 0.60 0.30 0.15 3
Perchloro-
ethylene  ug/l

0.15 0.20 0.10 0.07 2 0.13 0.20 0.10 0.06 3 0.13 0.20 0.10 0.06 3

copper ug/l 11.70 19.30 3.30 8.03 3 7.20 15.10 2.60 6.87 3 7.87 14.90 2.10 6.49 3
nickel ug/l 32.90 50.00 2.70 26.23 3 3.60 7.30 0.70 3.37 3 1.10 3.30 0.00 1.91 3
chromium ug/l 0.13 0.17 0.10 0.04 3 0.55 1.44 0.07 0.77 3 0.25 0.57 0.05 0.28 3
lead ug/l 0.27 0.50 0.12 0.20 3 0.16 0.31 0.02 0.15 3 0.25 0.48 0.11 0.20 3
selenium ug/l 0.00 0.00 0.00 0.00 3 0.15 0.46 0.00 0.27 3 0.15 0.24 0.00 0.13 3
arsenic ug/l 0.27 0.80 0.00 0.46 3 0.00 0.00 0.00 0.00 3 0.13 0.40 0.00 0.23 3
boron mg/l 0.37 0.40 0.30 0.06 3 1.13 2.60 0.30 1.27 3 0.00 0.00 0.00 0.00 3

Nitrates ug/l 25.6 37.9 16.5 11.1 3 9.5 22.9 2.8 11.6 3 6.9 11.2 3.9 3.8 3
Nitrites ug/l 0.1 0.1 0.0 0.1 3 0.0 0.0 0.0 0.0 3 0.0 0.0 0.0 0.0 3

Total 
Phosphorus

mg/l 34.9 46.2 20.7 13.0 3 25.0 30.6 21.7 4.9 3 28.9 41.5 22.1 10.9 3

pH 7.7 8.5 7.4 0.3 14 7.7 8.0 7.0 0.3 14 7.0 7.2 6.8 0.1 16
DO   mg/l 1.9 8.9 0.1 2.9 13 3.5 5.9 0.3 1.5 13 1.7 5.2 0.1 2.1 15

PO4--  mg/l 25 42 10 8 14 34 46 10 9 15 47 78 22 13 16
NH3   mg/l 36 54 10 16 14 60 138 31 28 15 73 136 36 29 16
Cl-    mg/l 2319 3460 312 687 14 1121 2850 638 640 15 1818 4353 723 815 16

COD  mg/l 390 859 141 180 14 433 727 267 110 15 726 968 462 152 16
BOD5 mg/l 323 1634 5 429 13 267 487 24 129 14 409 783 5 218 15

Notes 0 = below detection limit
a = Data from  the present study
b = Data from LIFE Project



Table 14.2   Importation Trends of Relevant Compounds over the past 5 years (Source: Department of Statistics: Eurotrace-Statistics-Malta)

DESCRIPTION Quantities Imported (kg)

1995 1996 1997 1998 1999
Nitrogen compounds POTASSIUM NITRATES 77,515 61,586 67,330 43,446 82,800

NITRITES 7 6,752 11,080 323 1,588
OTHER NITRATES EXCL THOSE OF HS2834210000 TO HS2834295000 10,093 11,053 3,207 8 875

Phosphorus compounds PHOSPHATES OF MONO OR  DISODIUM 323,287 383,075 212,761 2,138 5,329
TRISODIUM PHOSPHATES 4,977 9 17,207 25 3,254
POTASSIUM PHOSPHATES 242,035 40,022 56 20,152 42
CALCIUM  HYDROGENORTHOPHOSPHATE  WITH A FLOURINE CONTENT 31,270 16,875 20,036 117 109
CALCIUM  HYDROGENORTHOPHOSPHATE  WITH A FLOURINE CONTENT 80,000 384,800 460,100 501,000 421,000
OTHER CALCIUM PHOSPHATES  WITH A FLOURINE CONTENT   <0.005% BY WEIGHT 6,800 1,035 2,000 644 1,008

Fluoride compounds HYDROGEN FLUORIDE (HYDROFLUORIC ACID) 662 68 96 413 285
FLUORIDES OF AMMONIUM OR  OF SODIUM 10 42 43 17 300
FLUORIDES NES 70 1,008 1,272 5 0
FLUOROSILICATES OF SODIUM OR OF POTASSIUM 0 17,500 0 0 0
OTHER CALCIUM PHOSPHATES  WITH A FLOURINE CONTENT   =>0.005% BUT <0.2% BY WEIGH 9,570 36,140 1,000 28,600 34,100

Cyanide compounds CYANIDES AND CYANIDE  OXIDES OF SODIUM 0 0 0 2 0
OTHER CYANIDES AND CYANIDEOXIDES (EXCL OF SODIUM) 625 940 1,120 825 774

Organics HEXACHLOROBENZENE AND DDT (111-TRICHLORO-22-BIS  [p-CHLOROPHENYL] ETHAN 0 2 0 - 0
CHLOROFORM                (TRICHLOROMETHANE) 6,210 589 507 1,017 1,227
12-DI CHLOROETHANE       (ETHYLENE DICHOLORIDE) 0 0 19 8 17
TRICHLOROETHYLENE 10,402 13,479 11,588 18,319 6,764
TETRACHLOROETHYLENE       (PERCHLOROETHYLENE) 66,702 98,392 53,117 50,100 70,434
HALOGENATED DERIVATIVES OFAROMATIC HYDROCARBONS NESIN HS29036100-6910 0 108 850 1,041 225
CARBON TETRACHLORIDE 12 25 1 15 0

Metal compounds MERCURY OXIDES 0 0 0 0 1
PIGMENTS & PREPARATIONS   BASED ON CADMIUM COMPOUNDS 0 289 0 0 0
ZINC OXIDE; ZINC PEROXIDE 23,563 29,116 32,325 38,257 27,390
COPPER OXIDES AND  HYDROXIDES 3,444 3,050 6,550 6,226 3,016
NITRATES OF COPPER AND OF MERCURY 15 12 - 9 0
CHROMIUM TRIOXIDE 300 50 28 205 102
PIGMENTS & PREPARATIONS   BASED ON CHROMIUM  COMPOUNDS 9,400 14,115 3,925 7,180 5,697
LEAD MONOXIDE (LITHARGE  MASSICOT) 0 20 - 1 2
RED LEAD AND ORANGE LEAD 2,000 0 2,001 0 2,000
LEAD OXIDES NES 0 0 0 - 301
LEAD NITRATES 2 9 9 2 505
SELENIUM - 0 0 0 0
ANTIMONY OXIDES 5 0 0 0 0
PIGMENTS & PREPS BASED ON TITANIUM DIOXIDE TITANIUMDIOXIDE CONTENT =>80% 0 295,526 404,934 387,933 402,683
TIN OXIDES 0 - 0 0 0
OXIDE HYDRXIDE AND       PEROXIDE OF BARIUM 0 11,057 0 1 -
NITRATES OF BARIUM     BERYLLIUM CADMIUM   COBALT AND NICKEL 1,000 1,004 1,001 1,000 1,600
BERYLLIUM OXIDE AND  HYDROXIDE 0 0 0 0 25
VANADIUM OXIDES AND HYDROXIDES 0 - 1 0 0



Table 15.1Responsibilities and Activities of the Authorisation System dealing with Marine 
Discharges as arising under provisions of different Directives (WFD: Water Framework Directive; 
DSD: Dangerous Substances Directive, UWD: Urban Wastewater treatment Directive) 

               WFD  DSD  UWD 
Planning and Implementation  
• Identify river basins  (including coastal waters) X 
• Identify competent authority for the implementation of the rules of Directive X 
 Prepare river basin plans, programmes of measures  X     
  
• Identify agglomerations     X 
• Identify sensitive and less sensitive areas  and of protected areas X   X 
• Identify the industries to which directives apply    X 
• Set water quality objectives  X  X 
• Set fixed emission limits X  X  
• Specify urban waste water treatment requirements and sewerage designs     X 
 
Technical Standards 
• Develop a methodology for deciding water quality objectives (86/280/EEC). X 
• Develop a methodology for deciding emission limit values   X 
• Establish procedures for the issue of authorizations  X  X 
  
Regulation 
• Establish an inspectorate that is authorized to inspect installations, take samples, and take enforcement 
actions    X  
   (96/61/EEC, 91/271/EEC). 
• Establish laboratories and associated organizations capable of sampling and analyzing waters and effluents 
according to prescribed methods with the application of quality control regimes to ensure harmonization  X 
 X X 
with directives (79/869/EEC). 
• Institute the prior authorisation regimes for industry and for wastewater treatment plants (96/61/EEC,  
  X 
91/271/EEC). 
• Set up monitoring programmes to determine compliance with directives (80/78/EEC, 76/464/EEC, priority X 
 X 
substances). Monitoring programmes to include coastal waters, (especially sensitive areas)  as well as effluents. 
• Establish databases and information systems to allow reports to be made to the Commission and to the 
general public (91/692/EEC, 90/313/EEC). Report to public re state of urban waste water disposal and sewage 
sludge. X   X 
• Enforce measures for emission controls of priority substances. X  X 
 
Reporting 



• Prepare reports on e.g. implementation, designations, authorizations, derogations etc. (91/692/EEC as X 
 X X  
amended by Decision 94/741/EEC). 



Table 15.2  Estimated Capital Expenditure for Laboratory anf Field Facilities

Lm subtotals Lm
Computer Facilities
computer hardware: Drives,Scanner,printers,notebook 7,000
computer software: for presentation/data analysis/etc 3,500 10,500

Field equipment
Digital Thermometers 300
Mobile phone - X2 260
Field GPS X2 400
Spectrofluorimeter (in situ) 7,000
Transmissometer (in situ) 4,000
Marine Deck Unit s 6,000
Video camera 480
Underwater camera 8,000
Digital camera system 610
DO meters + Anemometer 1,200
Environmental multimeter (other parameters) 1,200
Portable Multiparametric System for Water Quality Survey 4,500
Salinity meters 2,000
Flow meters 2,500
Van Dorn sampler and Secchi 650
Plankton nets and accessories 5,000
Diving Equipment 10,000
Other 25,000 79,100

Basic laboratory equipment
pH Meter 2,500
 thermoreactor/BOD/Meter/Mag. Stirrer 1,900
Balances 2,600
basic glasssware 20,000
Bench top centrifuge 4,000
Oven 2,000
Furnace 2,500
Filtration equipment plus pump 2,000
other basic laboratory equipment 31,000 68,500

Major Equipment
GC Mass Spectrometer 20,000
AAS 20,000
UV-Vis  Spectrometer 5,000
Trace analyser (Polarograph) 6,000
Other 50,000 101,000

Basic Laboratory Facilities
Including airconditioners, hoods, etc… 40,000 40,000

Grand Total Lm299,100

not included: cost of premises, boat services, furniture and other basics



Table 15.3  Estimated Recurrent Expenditure for Laborato

Personnel Lm subtotal (Lm)
Head of Section 7,665
2 Environmental officers 11,606
1 Senior Inspector 6,640
2 Environment Inspectors 10,210
Principal Scientific Officer 7,665
3 Scientific Officers 17,409
Data Bank Manager 7,665 68,860

Transport and Travel
Travel overseas 3,000
Local Transport 2,000 5,000

Consumables
Consumables reagents 3,500
Consumables others 3,000 6,500

Servicing
Servicing general equipment 2,000
Servicing specialized equipment 5,000 7,000

Other
documentation 1,000
on line subscriptions 2,500
Sundries 5,000 8,500

Consultancy Services 20,000 14,000

Grand Total Recurrent Expenditure Lm 109,860



Table 16.1              Summary of Compliance Costs 

Capital costs Lm Running costs  Lm/year

Sector
best-case 
scenario

worst-case 
scenario

best-case 
scenario

worst-case 
scenario monitoring

Fishfarming 65,000 150,000 7,500 15,000 8,000
Fuel and Oil Terminals 3,345,000 16,600,000 41,200 90,000 20,500
Electricity and Water Production 650,000 670,000 A 7,500 15,000 A 16,000
Ship Yards 2,052,000 7,727,000 98,000 127,500 17,000
Other Industries 500,000 1,520,000 12,000 39,500 2,200
Hotels and Recreation B

60,000 200,000 1,500 5,000 2,000

Sewage Collection and Treatment 38,000,000 38,000,000 1,900,000 1,900,000
Authorization System (control of direct marine discharges) 300,000 500,000 110,000 110,000

Grand Total (Lm) 44,972,000 65,367,000 2,177,700 2,302,000 65,700

Grand Total (EUROs) 108,445,481 157,625,984 5,251,306 5,551,043 158,429

Notes
A = Costings for worst-case scenario do not include control of thermal discharges

B = Estimate based on Comino Hotel. Other hotels do not required additional costs due to compliance, except for monitoring.



Time Frame 
(years)

1 to 2 years
1 to 4 years

1 year
1 to 2 years

2 years
2 years

up to 2005
1 year



ANNEX 1 
to Study: Assessing the Impact of Compliance with CD 76/464/EEC and other related Water Quality Directives with 

Reference to Marine Discharges In Malta 

 

List of Organizations  with which consultations were 
held for the purpose of this study. 
 
 
Abela, A.;  Director,  Drainage Department, Ministry for the Environment. 
 
Abela, Marco;  Malta Development Corporation. 
 
Bugeja, David;  Malta Maritime Authority. 
 
Cachia, Stefan;  Sewerage Master Plan Implementation Unit, Works Division, Minsitry 
for the Environment. 
 
Camilleri, Sylvana;  Discharge Permit unit, Drainage Department, Ministry for the 
Environment. 
 
Cassar Vince;   Director General, Works Division, Ministry for the Environment. 
 
IPSE. 
 
Lanfranco, Ruben; Maritime Squadron, Armed Forces of Malta. 
 
Micallef, Godwin;  Vice- President, Malta Federation of Industries. 
 
Mifsud Paul;    Permanent Secretary, Ministry for the Environment. 
 
Mifsud, Tarcisio; Enemalta Corporation. 
 
Pace John; Enemalta Corporation. 
 
Sammut, Anthony; Water Services Corporation. 
 
Vella, Louis;   Environment Protection Department, Ministry for the Environment. 
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ANNEX 2 
to Study: Assessing the Impact of Compliance with CD 76/464/EEC and other related Water Quality Directives with 

Reference to Marine Discharges In Malta 

 
 

Monitoring Programme for the purpose of the Present 
Study: 
 
Analytical Protocols and Results of Analysis of Waters 
and Waste Waters. 
 
 
Department of Chemistry:   Prof. Alfred Vella 
   
      Dr. George Peplow 
 
 
 
Progetto Natura (Italy)   Dr. Paulo Pucci 
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ANNEX 3    to Study: Assessing the Impact of Compliance with CD 76/464/EEC and other related Water Quality 

Directives with Reference to Marine Discharges In Malta 

 
QUSTIONNAIRE USED FOR  SURVEY OF INDUSTRIAL MARINE DISCHARGES 

 
 
Name of Official         Status 
Interviewed 
 
Date(s) of Interview       Interviewed by  
 
 
 
1. Profile of Trade Premises 
 
1.1 Name of  Company  
 
1.2 Registered Address 
 
 

 
1.3 Tel No.    1.4 Fax No.                 1.5 email 
 
No. of Employees   1.6 FT               1.7 PT             1.8 Turnover in 1999 
 
1.9 Brief Description 
Of Industrial Activity  
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2. Liquid Wastes/Effluents Discharged directly into the Marine Environment 
 

 
2.1 Origin(s) of Liquid 
Wastes/Effluents 
 
i.e. indicate stage(s) of 
plant operation giving 
rise to liquid waste(s) 

 
Is toilet waste 
Included ? 
 
 
 
2.2 Volume                 2.3Frequency 
M3/h or per day            e.g. h / day 
 
 

2.4 Method of Discharge 
Into Marine Env. 
 
(i.e. dimensions of 
drain pipe; whether 
discharged on shore or 
through submarine  
pipe, etc…) 
 
 
2.5 Exact Location of  
Discharge Point(s) 
(if possible  provide 
site map) 
 
 
 

2.6 On-line 
Monitoring? 
(e.g. for flow rates 
and quality? 
Which parameters 
are monitored? 
If none available, is this 
Being envisaged? When? 
 
 

2.7 Manual  
Monitoring? 
Frequency? 
Parameters? 
No. of Personnel?PT/FT? 
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3. Chemical Characteristics of Effluents 
In each case indicate presence ( ). If available ,give  concentrations (including units).  
If treatment is available, indicate levels prior and after treatment. 

 
1 BOD   
2 COD   
3 Total Suspended Solids   
4 Settleable Solids    
5 Total Nitrogen   
6 Nitrates   
7 Nitrites   
8 Total Phosphorus   
9 Phosphates   
10 Petroleum Hydrocarbons   
11 Fluorides    
12 Cyanides   

13 Persistent synthetic substances which 
interfere with water use : mainly litter   

14 Organotins   
15 Hexachlorocyclohexane (Lindane)   

16 

Organophosphorus pesticides 
(malathion; parathion, 
Cypermethrin,Dichlorovos, etc...)  
SPECIFY   

17 DDT (dichlorodiphenyl trichloroethane)   
18 Pentachlorophenol PCP   
19 Aldrin Dieldrin Endrin Isodrin   
20 Hexachlorobenzene  HCB   
21 Hexachlorobutadiene  HCBD   
22 Chloroform   
23 1,2 dichloroethane  EDC   
24 Trichloroethylene TRI   
25 Perchloroethylene  PER   
26 Trichlorobenzene  TCB   
27 Carbon tetrachloride   
28 Mercury and its compounds   
29 Cadmium and its compounds   
30 Zinc   
31 Copper   
32 Nickel   
33 Chromium   
34 Lead   
35 Selenium   
36 Arsenic   
37 Antimony   
38 Molybdenum   
39 Titanium   
40 Tin   
41 Barium   
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42 Beryllium   
43 Boron   
44 Uranium   
45 Vanadium   
46 Cobalt   
47 Thalium   
48 Tellurium   
49 Silver   
50 Radioactive substances (Specify)   
51 Micro-organisms (coliforms)   
52 PH   
53 Temperature   
 
 

4. Treatment of Such Liquid Wastes  4.1 YES      4.2 NO 
 
If such effluents are treated prior to marine discharge: 
 
4.3  When such treatment plant installed (year) 
 
4.4 Describe type 
Of Treatment 
(include  
operating efficiency 
any mechanical 
problems.etc..) 
 
 
 
 
 
 
 
 
 
No. of personnel involved in running plant   4.5 FT              4.6  PT 
 
4.7 Production 
Of sludges 
(include data 
on quantities, 
characteristics 
and method of 
disposal) 
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5. Envisaged Modifications /  Upgrading  
 
Are there any modifications, expansions, or upgrading of the production being envisaged? If 
so, in what way would data entered in sections above,  be modified? 
 
5.1 Brief 
Description of 
Modification(s) 
In production 
 
 
 
Envisaged changes in wastewater discharges into the marine environment in: 
 
5.2 Volume and 
Method of discharge 
 
5.3 Characteristics 
 
5.4 Monitoring 
 
5.5  Treatment 
 
5.6 Sludge Disposal 
 
 
6. Legislation 
 
6.1  LN8/93 Sewer Discharge Control  
Degree of awareness, compliance. 
Any present difficulties of compliance? 
 
 
 

 
 
 
 
 
6.2  The EPD is planning to issue a LN to control discharges into the marine environment. 
This LN will provide for discharge permits, set limits of discharges, set reporting obligations, 
etc.  (See checklist and probable limits.. Annex 1)  
Any comments? Any envisaged problems?  
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7. Present Costs of Production  
    

 Lm Foreign Currency 
 

7.1Permit(s)  for Discharge 
  

 
7.2Capital Costs 

  

Machinery 7.2.1  
Construction 7.2.2  

Land 7.2.3  
Interest payment 7.2.4  

total 7.2.5  
 

7.3 Lifespan 

  

Capital 7.3.1  
Construction 7.3.2  

Land 7.3.3  
total 7.3.4  

 
7.4 Running Cost 

  

Raw materials 7.4.1  
electriciity 7.4.2  

Water 7.4.3  
Other 7.4.4  
total 7.4.5  

 
7.5 Labour Costs 

7.5  

 
7.6 Monitoring Costs 

7.6  

 
7.7 Administrative Costs 

  

Management 7.7.1  
Marketing 7.7.2  

other 7.7.3  
 

total 

7.7.4  
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8. Cost Incurred For Dealing with Present Discharge into Marine Environment 
 

 Lm Foreign Currency 
 

8.1 Permit (s) 

9.1  

 
8.2Capital Costs 

  

Machinery 9.2.1  
Construction 9.2.2  

Land 9.2.3  
Interest payment 9.2.4  

Total 9.2.5  
 

8.3 Lifespan 

  

Capital 9.3.1  
Construction 9..3.2  

Land 9.3.4  
Total 9.3.5  

 
8.4 Running Cost 

  

Raw materials 9.4.1  
Electricity 9.4.2  

Water 9.4.3  
Other 9.4.4  
Total 9.4.5  

 
8.5 Labour Costs 

9.5  

 
8.6 Monitoring Costs 

9.6  

 
8.7 Administrative Costs 

  

Management 8.7.1  
Marketing 8.7.2  

Other 8.7.3  
 

Total 

8.7.4  
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9. Envisaged costs which may be incurred to comply with future legislation 
 (including EU Directives) covering direct marine discharges. 
 
 

 Lm Foreign Currency 
 

9.1 Permit (s) 

9.1  

 
9.2Capital Costs 

  

Machinery 9.2.1  
Construction 9.2.2  

Land 9.2.3  
Interest payment 9.2.4  

total 9.2.5  
 

9.3 Lifespan 

  

Capital 9.3.1  
Construction 9..3.2  

Land 9.3.4  
total 9.3.5  

 
9.4 Running Cost 

  

Raw materials 9.4.1  
electriciity 9.4.2  

Water 9.4.3  
Other 9.4.4  
total 9.4.5  

 
9.5 Labour Costs 

9.5  

 
9.6 Monitoring Costs 

9.6  

 
9.7 Administrative Costs 

  

Management 9.7.1  
Marketing 9.7.2  

other 9.7.3  
 

total 

9.7.4  

 
 
 
 
 
 

Survey of Industrial Marine Discharges                                                                                                                        ANNEX 3
  

8 



ANNEX 4 
 
to Study: Assessing the Impact of Compliance with CD 76/464/EEC and other related Water Quality 
Directives with Reference to Marine Discharges In Malta 
 

List of Industries and Personnel Interviewed 
 
 

Sector Name of company Contact person 

   

Fishfarming Fish and Fish Ltd. Mr Emmanuel Azzopardi  

  Malta Mariculture Ltd. Ms. Diane Spiteri 

  National Aquaculture centre Dr. A. Grupetta 

  Pisciculture Marine De Malte Ltd Dr. Jes Brinch-Iversen 

   

Fuel Terminals Enemalta Gas Division Mr. A. Vassallo 

  Enemalta Petroleum Division Ing Philip Borg 

  
Malta Drydocks Tanker Cleaning 
Facility Dr Vince Scerri 

  
Maritime Squadron (Armed Forces 
of Malta) Captain Ruben Lanfranco 

  
Mediterranean Offshore Bunkering 
Co Ltd Mr. F. W. Sammut  

  Oiltanking Mr Alex Fenech and Captain Klaus Trinks 

  San Lucjan Oil Co, Director 

  Waste Oils Co. Ltd. 
Mr. Carmel Falzon and Ing. Oliver 
Debono 

   
Fresh Water 
Production Malta Desalination Services Ing  Robert Schembri 

   
Electricity 
Generation Enemalta Enegy Production Ing. John Pace and others 

   

Shipyards Bezzina Shipyard Mr. V. Bezzina 

  Cassar Group of Companies Mr. A. Cassar 

  Malta Drydocks Various Shop Managers 
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ANNEX 4 (Continued) 
 
to Study: Assessing the Impact of Compliance with CD 76/464/EEC and other related Water Quality 
Directives with Reference to Marine Discharges In Malta 
 

List of Industries and Personnel Interviewed 
 
 

Sector Name of company Contact person 

   

Other Industrial 
Activities Comino Pig Farm (KIM Ltd) Mr. Edwin Bartolo 

  Emanuel Delicata Winery The Director 

  Malta Freeport The Director 

  
Marinas and Ports, Malta Maritime 
Authority Captain David Bugeja 

  Marsovin Winery The Director 

  Rinella Film Facilities Mr. Mark Caruana 

  Vernon Foods Ltd Mr Martin Borg 

   

Hotels and Recreation Canifor Hotel The Director 

  Coastline Hotel  Ing. Charles Tonna 

  Comino Hotel The DIrector 

  Corinthia Jerma Palace Hotel Ing. Victor Sciavone 

  Corinthia San Gorg Hotel Ing. Godfrey Pace 

  Crowne Plaza Malta Ing. M. Morgan 

  Fortina Hotel Mr. Joe Demicoli 

  Gillieru Harbour Hotel Mr. Cremona 

  Hilton Malta: Hotel and Marina Ing. Andrew Forte 

  Island International Hotel The Director 

  Marine Land Ltd (Mediterraneo) Mr. Alfred Grech  

  Mellieha Bay Hotel Mr. F. Tabone 

  New Dolmen Hotel  The Director 

  Paradise Bay Hotel The Director 

  Radisson SAS BayPoint Resort Ing. Valerio Spiteri 

  Splash and Fun Mr. Farrugia Michael 

  The Carlton Hotel The Director 

  The Plaza Regency Hotel The Director 

  The Preluna Hotel and Towers Alfred Perini 

  The Westin Dragonara Resort Ing. Bernard Grech 
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ANNEX 6 
to   Study: Assessing the Impact of Compliance with CD 76/464/EEC and other related water quality Directives 
with reference to marine discharges 
 
 
 
 

Capital Cost Estimates of Relocating the MD Tanker 
Cleaning Facility from its present location in Grand 
Harbour (See Chapter7) 
 
 
 
3000 ton tanks  6  in number 
 
150 tons @ Lm2OOO plates + internals and finishes (Lm75,000)- Lm 2,250,000 
 
200 ton tanks 2 in number 
 
20 tons  @ Lm2OOO plates + internals and finishes (Lm5O,000)- Lm 180,000 
 
600 ton tanks, 2 in number 
 
35 tons @ Lrn2000 plates + internals and finishes  (Lm60,000)- Lm 260,000 
 
 
Foundation works for tanks - Lm 150,000 
Oily water separators, 2 in number   Lm 750,000 
Hose handling rig - Lm 500,000 
Dredging works - Lrn500,000 
Jetty & fendering (to take 300,000 tonnes ships) - Lm 3,000,000 
Valves - Lm 250,000 
Transfer pumps, 3 in number - Lm 180,000 
Pre-mix fire fighting system - Lm 450,000 
Pipelines - Lm 1,500,000 
Transfer of boilers and machinery - Lm 500,000 
Infrastructure - Lrn 400,000 
Bunding and tank enclosure - Lm 250,000 
Offices, storerooms ~ workshops - Lm 150,000 
Security fencing and security systems - Lm 250,000 
 
 
 Total: Lm 11.52 million 
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ANNEX 7 
to Study: Assessing the Impact of Compliance with CD 76/464/EEC and other related water quality 
Directives with reference to marine discharges 
 

Financing Upgrading Programme 
 
Local Incentives Schemes 
 
The Business Promotion Act (BPA) which will be substituting the Investment 
development Act (IDA) of 1988 provides for promotional measures directed 
amongst other, at encouraging investment for the protection of the  environment. 
Under this Act a ‘qualifying company’  may benefit from incentives mentioned in 
the Act. A qualifying company is defined as  a company which carries on  or 
intends to carry on in Malta a trade or business consisting  solely of any one or 
more of the activities referred to in para (a to k ) of sub-section 1 of Section 3 of 
this Act. Business activities include 
 

• Large scale aquaculture 
• Agriculture, stock farming and large scale horticulture 
• Activities set out in section II of the Malta Freeport Act and carried 

out mainly in a Freeport as defined by the Act. 
• The repair, improvement or maintenance of turbines 
• Waste treatment 

 
According to this Act waste treatment is defined as  the physical,  thermal, chemical 
or biological processes including sorting that change the characteristics of the waste 
in order to reduce its volume or hazardous nature, facilitate its handling and 
enhance recovery. 
 
Incentives offered under this scheme include: 
 

1. Operational aid 
2. Value added incentive schemes 
3. Investment aid 
4. Other incentives 

 
Operational Aid 
 
New firms in target sectors qualify for operational aid in the form of reduced rate of 
tax on corporate profits as follows. 5% over the first 7 years, 10% over the next six 
years and 15%  over the  following 5 years and thereafter target sectors would 
qualify for a reduced rate of tax on corporate profits as follows: 10% over the first 
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six years, 15% over the  following five years and thereafter the full tax rate as 
applicable at the point in time. 
 
Value Added incentives 
 
These may be used  by non-targeted sectors. These sectors would be eligible for tax 
rebates on their incremental profits calculated on the basis of their success in 
increasing their value added. 
 
 
Investment Aid 
 
All firms whether targeted or not qualify for an  investment tax credit subject to a 
maximum permitted aid intensities equivalent to 50% of  the investment made in 
the case of large firms and 65% in case of SME’s. 
 
 
Other Incentives 
 
The BPA contemplates a series of other incentives related to R&D expenditure, 
environmental protection, Training and job creation. It provides for additional 
incentives for SME’s and provisions to give micro enterprises  greater protection 
from late payments by  much larger debtors. This may facilitate the discounting of 
such debt by the commercial banks and thus improve the cash flow of small 
enterprises. 
 
Other incentives include the availability of factory premises at preferential rates, 
soft loans, interest subsidies and loan guarantees as alternatives to soft loans. This 
law also caters for grants when structural funds   become available once Malta 
enters  the European Community. 
 
 
Foreign Aid 
 
Malta may participate in any EU programme open to 3rd countries whether   
candidate countries or EEA  countries if we pay our entry fees. This may not be 
likely  if government gives priority to  institution building and training of officials. 
Moreover, it seems difficult for Malta to tap ISPA.. i.e. funds dedicated to transport 
and environment  in CEEC.   In such cases, funding needs to be matched, the EU 
co-funds 75%  while the Maltese government will fund 25%. There may also be 
private and parastatal input though  this varies from country to country. Moreover, 
Malta has opted not to tap EIB loans. 
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It is more likely that Maltese businesses may tap MEDA, SMAP and LIFE  
programmes. Success in participating in these programmes depends on the quality 
of the projects submitted by Malta and in the case of regional projects , on the 
quality of the partners. 
 
MEDA Indicative proogrammes  
 
These programmes were established by regulation EC No 1488/96. It represents the 
EC main financial instrument  for the implementation of the  Euro-Mediterranean 
partnership. The proogramme has the main purpose of encouraging and supporting  
the reform of the economic and social structures of the Mediterranean partners, 
notably in preparation for the free trade with EC. 
 
The programme is to build on the experience gained through the operation of 
bilateral financial  protocols to provide for regional co-operation. Guideline 15 
states that assistance under this programme will be given  in particular in the 
following fields: 
 

• Harmonization of legislation and standards and the strengthening of 
institutions in the field of the environment. 

 
• Co-operation in the energy, water regarding policy, interconnection 

and interoperability of infrastructure and networks, improvement of 
quality and the cost of service provision, industrial co-operation 
including in industrial zones and research and technological 
development. 

 
Guideline 16 which aims at strengthening of the socio-economic balance of partner 
countries stresses that particular attention  should be accorded to preserving the 
environmental equilibrium in the partner countries through supporting the capacity 
building in the field of environmental assessment, management, legislation and 
enforcement. Interest rate subsidies may be granted on loans of the European 
investment Bank  to offset the cost of improving the environment for environmental 
projects. 
 
Guideline 220 under guidelines for the regional Indicative Programme again 
mentions the need for appropriate measures to be taken in the fields of energy, the 
environment, water and fishing 
 
 
 
 
 
SMAP Programme 
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Maltese businesses may also tap the SMAP programme or Short and Medium term 
priority Environmental Action Programme. These programmes are very relevant. 
The main areas for action which promote both preventive and remedial or 
rehabilitation programmes include 
 

• Integrated management of water, soil and coastal areas 
• Management of waste 
• Prevention and combating of air  pollution and pollution of the sea. 

 
The objectives of the SMAP programs are: 
 

• To help change the current trend of environmental degradation in the 
region which continues despite major efforts by all partners at 
National and |Regional levels. 

• To contribute to sustainable development of the region to the 
protection of the Mediterranean environment and to the 
improvement of health and living conditions of the population. 

• To contribute to the further integration of environmental concerns in 
all other   pollicies 

• To ensure that, with the building-up of a Free Trade area, steps are 
taken from the start to highlight trade and environmental issues and 
that the respective policies are mutually supportive paying due 
respect to the environmental commitments. 

 
Selection of the priority fields of action for SMAP are based on criteria including: 
  

• Issues related to the upgrading to the national needs for the 
protection and rational sustainable management of the environment 

• Having an impact on human health and the quality of life 
 
SMAP states that urgent action should be undertaken with regards to 
 

1. the evaluation and monitoring of water quality. Assessment of potential 
(available or new) resources especially in critical areas i.e. highly populated 
or with big seasonal increase of population often due to tourism. 

2. The establishment and implementation of programmes for waste   water 
treatment systems in the Mediteranean  encouraging the transfer of 
appropriate technology and know-how to this regard. 

3. Identification and use of measures and techniques for 
a. improved collection and re-use  of municipal and industrial waste 

water, sludge and storm water run-off including the setting up of 
infrastructure for the treatment of urban sewage. 
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b. Prevention of salination and the treatment of brackish water. 
 

4. Re-organisation of the management of water resources leading where 
appropriate, to the establishment of financially autonomous enterprises and 
other similar bodies with fully transparent  management and cost recovery 
mechanisms 

 
 
LIFE Programme 
 
This programme was established by Regulation EC No 1655/200 of the European 
Parliament. It is a financial  instrument for the Environment (LIFE) that supports 
EC environmental policy and legislation consisting of 3 thematic components 
namely LIFE- Environment, LIFE-Nature and LIFE-Third Countries. 
 
LIFE co-finances environmental actions that contribute to the implementation, 
upgrading and the development of Community environment policy and of 
environment legislation in particular as regards the integration of the environment 
with other pollicies and to the sustainable development in the Community. 
 
Areas eligible for funding. 
 
Action must be in line with EC environmental policy and with its general properties  
as defined in ‘Towards sustainability, The European Economic programme of  
policy and Action in relation to the environment and sustainable development’. 
 
LIFE third countries also supports regional priority issues of major international 
importance such as: 
 

• Technical assistance projects which further the objective set out 
above 

• Accompanying measures required for evaluating, monitoring and 
promoting the action undertaken during the implementation of LIFE 
financial instrument for the exchange of experience between projects 
and for the dissemination   of information  on thee experience gained 
and on the results obtained with such actions. 

• Correspond to the principles established in the context of the 
Mediterranean Action Plan (MAP) and the Barcelona Convention 
for the protection  of the Marine Environment and the Coastal 
Region of the Mediterranean 

• Are in line with the prioritizes agreed upon within the Short and 
Medium Term Environment Priority Action programme (SMAP)  
Euro-Mediterranean Partnership. 
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Projects should meet the following  LIFE regulation criteria: 
 

• Be of interest to the community, notably through the contribution 
through implementing regional and international guidelines, 
orientation and agreement. 

• To contribute to an approach promoting sustainable development at 
national, international and regional level 

• To provide solutions to major environmental problems in the region   
and the relevant sectors 

• To promote co-operation. 
• To ensure that technical proposals are practicable  in terms of 

technical feasibility, timetable, budget management and value for 
money. 

• To be carried out by technically and financially sound participants. 
 
The Commission considers important the provisions of solutions which have an 
environmental preventive character or relating to activities which can have 
irreversible impacts on the environment and the environmental relevance of the 
projects on the basis of national, regional and international priorities. 
 
Research projects, commercial projects the organisation of conferences or 
seminars, environmental studies and actions of structural nature (construction of 
infrastructure, purchase of equipment, purchase of land) are not eligible for EC 
LIFE funding. 
 
Eligibility 
 
• The European Community will finance projects whose total costs are above 

100,000 Euro and less than 600,000 Euro equivalent to about Lm40,000 to 
Lm240,000. 

• Financial support received by third countries is limited to a maximum of 
70% of eligible costs 

• Programmes are open to national administration. However, persons or 
companies or organisations of whatever legal status may apply  provided 
that the reside  or are established in one of the  eligible countries. 
Government and non-government  organisations and technical assistance 
programme bodies may also apply. 
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