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1. INTRODUCTION
1.1 Historical Background of the Study

Throughout the centuries and long before the industrial revolution started, men have been
using the sea as the most convenient place for the disposal of wastes resulting from human activities.
The self-purification ability of the sea has been largely abused. Dumping of domestic, industrial, and
radioactive wastes, as well as the run-off from agricultural products have not only created considerable
hazards to human health but have also endangered the marine environment.

The global concern about the importance of the marine environment date from 1972, when in
Stockholm, the United Nations Conference on Human Environment underlined the growing
importance of marine pollution. During the same year, in London, the Convention on the Prevention
of Marine Pollution by Dumping Wastes and Other Matters was adopted. This Convention entered
into force in 1975.

The major problems found linked to the uncontrolled disposal of wastes in the marine
environment were: ) '

a) The dispersion of pathogen organisms capable of endangering human health.

b) The toxic effects on aquatic life —including human life — caused by the various
chemical substances reaching the matine environment.

c) The deterioration of the sea water quality —eutrophication — resulting from the
widespread dispersion of nutrients and other organic and inorganic matters.

The above-mentioned problems do not affect the area of activities of one single international
organization or of one single country. Instead, they have an impact at global level, therefore several
institutions of international character such as UNEP, WHO, IMO, OECD and others, developed
programmes aimed at finding solutions to their respective priority problems.

At the level of the European Region, since the late 70’s, studies and reports prepared by
scientists and researchers from different European countries indicated that the quality of the marine
environment of the Mediterranean Sea was deteriorating. The studies clearly demonstrated the
urgency for introducing remedial measures to stop the pollution of the Mediterranean Sea.

The causes for this reduction in the quality of the marine environment are numerous and most
of them are interconnected, resulting in a very complex pollution situation.

One of the important causes of marine pollution is the high rate of population growth that the
coastal zones of the Mediterranean Basin have experienced since the 1960’s and 1970’s. This
widespread population growth has been accompanied by an increase in the standard of living leading
to an equal increase in industrial development to satisfy the needs of the population.

As a consequence of urban and rural development in areas of extraordinary geographical
beauty, the tourist population visiting those places has not ceased to grow. This increase in population
has had a profound impact on the quantity and in the quality of wastes produced. Quite often during
the tourist season, municipal services in charge of the safe disposal of solid and liquid wastes are
totally unable to cope with the additional waste-load that invariably reaches the coastal waters.

The diversification of the industry to satisfy the demand of people of different life-styles
added new dimensions to the pollution problems by constantly producing new residual substances to
be eliminated from liquid and solid waste matters before they reach the marine environment.
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However, in spite of the importance of pollution loads originating directly from human
agglomerations in coastal areas, they appeared to be of minor importance when compared to other
forms of pollution originating in-land and discharged into the sea by various means. Discharges from
“in-land” municipal, industrial and agricultural districts, which are only partially treated or even in an
untreated form, are still reaching the sea through the hydrographic river network of the Mediterranean
Basin.

This deterioration of the marine environment drew the attention of the Governments of the
Mediterranean Region and following a series of scientific meetings and intergovernmental discussions,
a comprehensive programme named The Mediterranean Action Plan was drafted. An Inter-
Governmental Meeting on the Protection of the Mediterranean Sea, convened by the United Nations
Environment Programme (UNEP) in Barcelona, Spain, from 28 January to 4 February 1975 ratified
and approved the above-mentioned Programme, most currently known as MAP.

The four major components of the MAP Programme were:

a) Integrated planning for the development and management of the resources of the
Mediterranean Basin. ' :
b) A co-ordinated programme for research, monitoring, and exchange of information, and

for assessment of the state of pollution and of protective measures to be taken.

c) A framework convention and related protocols with their technical annexes for the
protection of the Mediterranean environment.

d) Institutional and financial implications of the Action Plan.

A year later, at a conference convened by UNEP in Barcelona, Representatives of
Mediterranean countries adopted the legal support needed for the implementation of the MAP
Programme. More specifically, in February 1976 the Barcelona Conference adopted and signed a
landmark document that became known as The Barcelona Convention. This is an international
agreement reached between Mediterranean Countries for the protection of the Mediterranean Sea
against pollution.

In addition to the “Barcelona Convention”, the Conference adopted and signed two
supplementary Protocols. One concerning the preventive measures required for protecting the
Mediterranean Sea against the dumping of polluting matters from ships and aircraft. The second
protocol referred to the establishment of international co-operation to reduce pollution resulting from
accidental spills of oil and other harmful substances. Both protocols were adopted and signed
simultaneously with the Barcelona Convention, and entered into force in Fébruary 1978.

The legal framework of the MAP Programme has been enlarged and modified several times
since the adoption of the Barcelona Convention. Amongst the most important legal instruments
developed and approved, mention has to be made of three additional protocols:

i The Protocol for the Protection of the Mediterranean Sea against Pollution from Land-
based Sources. This protocol was adopted and signed in Athens in May 1980 and
entered into force in June 1983.

ii. ~ The Protocol concerning the protection of special Mediterranean Priority Areas. This
protocol was adopted and signed at Geneva in April 1982 and entered into force in
March 1986.




©

UNEP(OCA)/MED WG. 161/5
Page 3

< il The Protocol for the protection of the Mediterranean Sea from pollution resulting from
exploration and exploitation of the continental shelf, the seabed and its subsoil,
adopted and signed in Madrid but not yet in force.

A subject of major concern has been the preparation of appropriate legal instruments to deal
with land-based sources of pollution. According to estimations made, land-based sources of pollution
constitute more than 80% of the total pollution load of the Mediterranean Sea.

A series of expert consultations were held between 1977 and 1979 and ended with the
preparation and adoption in 1980, at a Conference in Athens, Greece, of the Protocol for the
Protection of the Mediterranean Sea against Pollution from Land-Based Sources.

This protocol classified polluting substances dividing them into two main categories; a “black
list” for substances that eventually have to be eliminated and a “gray list” for those substances,

‘pollution by which has to be restricted.

In 1985, in Genoa, Italy, the Contracting Parties to the Barcelona Convention reviewed the
previous co-operation established, and adopted a new declaration named The Genoa Declaration, to
cover the second decade of the Mediterranean Action Plan. Ten targets to be achieved by the end of
the decade were approved. Amongst the targets approved, one of the priorities was the establishment
of sewage treatment plants in all cities around the Mediterranean Sea with more than 100.000

inhabitants.

At the level of the Global Programme of Action for the Protection of the Marine Environment
from Land-Based Activities, the United Nations Environment Programme convened in Washington,
(23.10 -03.11.1995), an Intergovernmental Conference to adopt the above-mentioned Plan of Action.

The Conference clearly defined the need for action at the various levels of interventions
required. Thus, at national level, emphasis was placed on the introduction of strategies and measures
to enable the appropriate management of priority problems. Recognizing the need for the participation
of countries in regional and subregional arrangements, the Conference stressed the importance of
ensuring at national level the resources and instruments required for the effective functioning of
Regional and Subregional arrangements.

At the widest level, involving not only countries and international organizations but also non-
governmental and private institutions, the Conference considered the mobilization of financial
resources and the development of an institutional framework for international co-operation as the basis
for success. The Conference recommended the introduction of Integrated Coastal Area
Management to ensure the preservation of the natural habitat and normal functioning of the
ecosystem of coastal areas.

In what concerns to the role and involvement of the World Health Organization, the Fiftieth
World Health Assembly at Geneva, concerned about the potential risks to human health resulting from
the deterioration of the Marine Environment endorsed the Washington Declaration and, in particular,
to lead the development of the clearing-house mechanism for information on sewage.

1.2 Scope and Purposes of the Study

The chain of events leading to the discharge of wastewater in the marine environment is very
simple and it is constituted by three basic elements:

a) the production of wastewater (domestic, industrial, agricultural, and others),
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b) a network of pipes or conduits, (sewerage system), to convey the wastewater to a
place of treatment prior to final disposal, or directly to the disposal place when there is
no treatment available,
c) the outfall system to discharge the wastewater into the marine environment.

The study presented in this document concerns the functioning of wastewater treatment plants.
It refers to point “b” above and finds its justification from several studies made on the subject at
different times and by different institutions. For example, the situation in the European Region
concerning wastewater disposal as found at the end of the United Nations Programme on the
International Water and Sanitation Decade, (1980-1990), drew the attention of all Members States of
the Region on this problem and demanded the implementation of remedial measures.

WHO/EURO published the data gathered during the decade. Regarding the collection of
wastewater, the figures of the evaluation made at the end of the decade showed that a large proportion
of houses in urban agglomerations was still not connectéd to a sewerage network. The problems in
those areas were caused by slum districts in the urban fringes where there was a 1ack of appropriate
technology for the safe disposal of domestic wastes.

In the rural areas, scattered villages and isolated dwellings were usually served by individual
systems not always constructed according to hygienic standards.
Regarding wastewater treatment and disposal, the percentage of wastewater undergoing
appropriate treatment was considered to be insufficient. The analysis made showed the following
situation:

a) A relatively large number of urban agglomerations did not have adequate wastewater
treatment facilities. This problem was of particular concern to the Mediterranean
coastal towns where the capacity of the existing services was found to be insufficient
to cope with the extra charge of seasonally fluctuating populations.

b) Of the total volume of sewage produced, primary treatment represented 14% of the
total. Secondary treatment represented 47%, and tertiary treatment was being applied
to 18% of the treatment plants reported. The remaining 21% volume of wastewater
was being discharged into the environment without treatment.

a) Of both treated and untreated sewage, 62% was being discharged mainly into inland
fresh-water bodies: rivers, lakes, lagoons, etc., while 30% was being discharged
directly into the marine environment. The remaining 8% were being discharged into
land for irrigation purposes or for aquifers recharging.

b) The disposal of sludge was found to be effected as follows: 14% into the sea, 3% into
surface waters, 42% onto farmland, 31% used as land-fill, and the remaining part was
being incinerated.

Several years after the Barcelona Convention and at the end of the Water Decade, the MAP
Programme considered it necessary to review the status of wastewater treatment in Mediterranean
coastal towns of more than 10.000 persons. The Genoa Declaration established that sewage treatment
plants were to be made available to all cities with more than 100.000 inhabitants and that appropriate
outfalls and/or treatment plants for all towns with more than 10.000 inhabitants were also to be
provided.

The scope or geographical extension of the study conducted includes all Mediterranean
coastal countries. The purpose is the collection of data at country level in order to up-date and
analyse information concerning the population served by wastewater treatment plants and the quality
of the treatment provided.
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The specific objectives of the Study are quoted below:
1. update the list of coastal cities and towns of more than 10.000 persons in all the

coastal countries of the Mediterranean Sea, bringing the information as close as
possible to the present.

2. collect data on the pressure to the wastewater treatment plants by the seasonal tourist
population increases in Mediterranean coastal cities and towns of more than 10,000
persons.

3. collect data in all Mediterranean coastal cities and towns of more than 10,000 persons

concerning the existence of wastewater treatment plants.

4. collect data on the years of service of wastewater treatment plants.

5. collect data concerning the percentage of population served by wastewater treatment
plants.

6. collect data on the amount of wastewater treated per day and per plant.

7. - collect data on the quality of wastewater treatment (primary, secondary, tertiary, or
other kind of treatment).

8. collect data concerning the volume of water discharged into the marine environment,

treated or untreated, and on the places of discharge.

9. make a comprehensive analysis of the above-mentioned data at country and at
regional level permitting an assessment of the present needs and the formulation of
appropriate recommendations for solving the problems encountered.

1.3 Methodology and Procedures of the Study

The planning, methodology and working procedures of the Study were prepared within the
framework of the MED POL Programme.

The collection of information at national level was left to an officially designated national
MED POL Coordinator. In order to standardize the collection of data, special statistical forms were
prepared together with relevant guidelines for the completion of the forms.

The national MED POL Coordinators were requested to gather the most recent information
available from official sources only and to submit the information received to the Coordinating Unit.
Base data resulting from previous activities (land-based sources of pollution and pollution hot spots)
were used to form the basis on which information was exchanged.

2. RESULTS ACHIEVED

2.1 Brief Summary of Data Collection

Data from 19 Mediterranean countries were progressively collected until country summaries
were produced using the most reliable information available. The following is a list, in alphabetic
order of the countries involved in the study.
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Albania, Algeria, Croatia, Cyprus, Egypt, France, Greece, Israel, Italy, Lebanon, Libya, Malta,
Monaco, Morocco, Slovenia, Spain, Syria, Tunisia and Turkey.

Great variations in the data collected between countries and between towns were found. Such
variations are considered normal as they reflect the existing differences between the quantity and the
quality of wastewater services provided. The procedures and the time that each country adopted for
the collection of this kind of data could also explain the differences found. Thus, while some countries
have a relatively up-to-date list of coastal towns with the present population, other countries are using
figures of a population census carried out several years ago because no better figures are available.

In view of the above-mentioned difficulties, a comparative analysis of data in between
countries is not possible because the picture taken of the various countries corresponds to a picture
taken at different times.

The tables and graphs presented in the attached annexes reflect the situation as reported and at
the time the different country reports were made. For each individual country the present situation
could now be a little worse or a little better depending upon the progress made by each country to cope
with the ever increasing need for more and better wastewater treatment facilities. '

2.2 Constraints Encountered .

The Study faced several constraints that deserve the consideration of Contracting Parties to
take the required measures needed to improve monitoring of the quality of the marine environment.

Acknowledge has to be made for the efforts made by national MED POL Coordinators to
overcome the many constraints encountered. Without their interest and dedication to this Study, it
would have not been possible to complete this work.

The most important constraints encountered are quoted below:

e Data concerning wastewater production, collection, treatment and final disposal was
available but sometime limited, uncompleted, or scattered amongst several services and
institutions of national or private character.

e For some countries, it is literally impossible to ascertain the actual seasonal increase of
population because there is no established mechanism permitting the assessment of such
increase. In addition, the recording of the fluctuation of population taking place during
weekends is almost beyond any possible control. “National tourists” during weekends .
join the influx of foreign tourists creating “service peaks” exceeding the design capacity -
of wastewater systems. :

e  The Study was intended to collect data on the population served by wastewater -
treatment plants. However, many countries reported the absence of wastewater
treatment plants while at the same time reported a given number of populations served.
Obviously, the figure reported as population served referred to the population connected
to a wastewater collection network sometimes having a wastewater treatment plant,
sometimes without a treatment plant.

¢  The Study did not permit the establishment of a clear difference between the four
situations that can be encountered:

1. A town served totally by a sewerage network and a wastewater treatment plant with
the capacity of treating the total amount of sewage produced and collected by the
network. (Discharge of 100% treated sewage).
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2. Atown served totally by a sewerage network and a wastewater treatment plant, but
the capacity of the plant does not permit the treatment of the total amount of sewage
produced. (Discharge of treated and untreated sewage).

3. A town with no treatment plant but with sewage network covering 100% of the
population. (Discharge of 100% untreated sewage).

4. A town with no treatment plant but with a sewerage network not covering the total
population of the town. (Discharge of untreated sewage, plus existence of
autonomous wastewater disposal systems, i.e., septic tanks).

5. A fifth situation can be envisaged. A town with no sewage network at all and served
only by autonomous systems. However, this situation usually does not exist for
tourist coastal towns of more than 10,000 persons.

In view of above-mentioned constraint, an assumption was made: that a sewage network
covering the total population serves all towns.

Accurate reporting on the Degree of Treatment of wastewater proved also to be difficult.
In many instances the information was not available. There was sometimes confusion
with regard to the accepted classification of wastewater treatment. The Study proposed to
use the standard classification for Primary, Secondary and Tertiary Treatments.

However, when only mechanical and physical methods of treatment were used (Primary
Treatment), some countries opted to report such methods as “none”.

The collection of data on the amount of wastewater treated and untreated and on the
place and conditions of discharge was equally difficult. National MED POL
Coordinators made an exhaustive search looking for all available data and managed to
present some data on this issue. Great variations between countries and between towns
were found concerning the amounts of treated and untreated wastewater. The variations
were recorded in terms of cubic metres per person per day or in terms of population
equivalent.

With regard to the year of construction, information was not always available. Some
plants were reported open to production as far back as 1950.

The collection of information concerning up grading of plants was also difficult and
sometimes records were not available. Therefore, some plants were recorded as having
primary treatment only, when in reality additional units for secondary treatment are
already operational.

Equally difficult was the updating of information concerning plants that had temporarily
interrupted their services. In some cases there is the possibility of plants been reported as
“out of service” when in fact, they were back into operations just a few months after the
survey.
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2.3 General Tables and Graphs

Annex No. 1: Summary of Results

a) Total number of countries 19
b) Total number of towns 525
c) Total number of “resident” population found 54,814,000
d) Total population served (residents + tourist) 57,866,000

e) Population served by a sewage network and a freatment plant 36,623,000 64%

) Population served by a sewage network only 21,243,000 36%
g) Towns without a wastewater treatment plant 156 30%
h) Towns with no information at all | 94 18%
1)) Towns with a wastewater treatment plant 273 52%
) Primary Treatment - : 63 23%
k) Secondary Treatment 142 52%
D Tertiary Treatment 32 12%
m) Unknown Treatment : 36 13%
n) Total cubic metres of wastewater treated per day 6,590,254 41%
0) Total cubic metres of untreated wastewater per day 9,301,857 59%
P) Treated Wastewater, cubic metres per capita per day 0,18

Q) Untreated Wastewater, cubic metres per capita per day 0,445

n Total Wastewater, cubic metres per capita per day 0,27

A visual image of above-mentioned results is presented in attached graphs at the end of the annex.

3. ANALYSIS PER COUNTRY

3.1 Albania

Four coastal towns were reported with a resident population of 254.000 persons. Seasonal
increase of population varied from 5% to 20% and the total population receiving wastewater disposal
services reached 262.000 persons. ‘

Durres serves a population of 135,000 inhabitants and produces 1,200 cu.mt of wastewater per
day. However, Vlora serving only 99,000 persons produces 11,000 cu.mt of sewage. Furthermore,
Vlora has a total resident population of 110.000 persons and has a seasonal increase of 5%. According
to this figure, the population served by the wastewater network of Vlora should be close to 115.000
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persons and not 99,000. Unless part of the town is not served by the sewage network and instead other
disposal systems are in use, i.e. septic tanks.

A revision of this information is recommended.
3.2 Algeria

A total of 38 coastal towns with a resident population of 4,297.000 persons were
reported. This total includes the large urban agglomerations of Algiers, Annaba, Bejaia, Mostaganem,
Oran and Skikda. '

For this reason, the total population served by wastewater treatment plants reached 3,146,400
persons or 73,6% of the total population to be served. The remaining 26,4% of the population,
(1,124,800 persons), are supposed to be connected to a piped sewage network.

When analysing the same data in terms of number of towns, the percentage of towns without a
wastewater treatment plant appeared rather high, 55%, (21 towns). -

A total of 12 towns were reported as having a treatment plant (32%), but half of them were
found to be out of service. For the remaining 5 towns no information was available.

Most of the untreated wastewater comes from the above-mentioned large urban
agglomerations. The total number of cubic metres of untreated séwage produced per day reached the
figure of 603,984 cu.mt. or 95% of the total. Only 5% of the sewage produced appear to be treated.

3.3 Croatia

Eleven coastal towns were recorded with a resident population of 905,400 persons. The
seasonal increase reported varied from 10% to 300%. However, the total population served (by a
network with a treatment plant and by a network only) appeared to be less (653,800 persons) than the
total resident population.

Two hypotheses can be formulated to explain this unusual situation:

e  That the figures conceming both types of population served need to be revised.
e  That other disposal methods are in use such as septic tanks.

The percentage of towns without a wastewater treatment plant is high: 45% (five towns out of
a total of 11 towns). Primary treatment is the only kind of treatment reported. :

Another interesting remark is the fact that the production of untreated wastewater per capita
per day is of: 0,14 cu.mt, while for treated wastewater, production is reported as being: 0,07 cu.mt.
only.

34 Cyprus

Only one out of four localities has no wastewater treatment plant and secondary and even
tertiary treatment were reported. However, an important sector of the total population (80,000 persons
or 35% of the total), appear as being served by a sewage network only.

No information was provided regarding the quantity of untreated wastewater for the towns of
Larnaca and Limassol. The production per capita per day of treated and untreated wastewater was:
0,11 and 0,08 cu.mt respectively. :



UNEP(OCA)YMED WG. 161/5
Page 10

35 Egypt

A total of 11 coastal towns with a resident population of 4,363.000 persons were recorded,
most of them residents of Alexandria and Port Said.

The number of towns with a wastewater treatment plan is 7, or 64% of the total. However, the
two above-mentioned large coastal towns of Alexandria and Port Said are still producing large
quantities of untreated wastewater, rising thus the general figure of untreated wastewater to 33% of the
total wastewater produced.

Out of the seven treatment plants reported, one corresponded to primary treatment and two
more to the secondary treatment type. Three additional secondary treatment plants were reported as
being under construction. No information was available for the localities of Burg el Arab, El Daba,
Hamman and Sidi Barrani. It was assumed that a sewage network was serving them.

3.6 France

The study covered a total of 40 coastal towns with a resident population of 3,024.200 persons.

Seasonal increase of population varied between 3% for the smallest increase, to 234% for the
largest. The total population increase in summer time for the 40 reported localities reached 568.000
inhabitants only. This figure represents an increase of 18% only.

-

In terms of population, from the figures presented, 3,204,800 persons, or 90%, is provided
with a wastewater treatment plant. The remaining 387,100 persons appear as being connected to-a
sewage network with no treatment plant.

In terms of number of towns, 24 settlements (60%) reported to have a treatment plant. No
treatment plant was reported for 6 towns only (15%), and no information was available for the
remaining 10 towns, (25%).

Secondary treatment is used in 20 out of the 24 plants reported. Four plants are using primary
treatment and none was reported for tertiary treatment.

The total quantity of wastewater produced per day is 759,658 cubic metres, or 89% of the
total. 91,649 cubic metres of untreated wastewater was reported, (11%). The average quantity of
cubic metres per capita per day was the same for treated and for untreated water: 0,24 cu.mt./c/d.

3.7 - Greece

A total of 40 localities were reported with a resident population of 5,898,600 persons. The
most frequent seasonal increase of population was situated between 10% to 50%, with 0% for the
lowest increase to 190% for the maximum reported. The total seasonal population appears to be
rather important, over 1.000.000 persons. '

A total number of 32 treatment plants are available. The population served by such plants
reached the figure of 5,735.700 or 83% of the total, including the seasonal population. A treatment
plant is not serving the remaining 17% or 1,171,000 persons.

Out of the 32 existing plants, data was collected from 13 of them (40%), leaving the remaining
19 plants without information with regard to the kind of treatment used. Secondary treatment is
predominant, (10 plants).

Information regarding the quantities of treated and untreated wastewater was available and
according to the data produced the amount of untreated wastewater reaching the marine environment
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is only 10% of the total. The production per capita per day was of 0,16 cu.mt for treated water and of
0,08 cu.mt. for untreated wastewater.

Athens Greater Area was reporting as having primary treatment only. No information was
provided concerning the quantity of untreated wastewater produced.

3.8 Israel

Ten localities With a resident population of 1,886,500 were reported. Detailed information
per locality concerning seasonal population increase was not available.

The coverage of services provided reached 100% of the population, or 1,977,500 persons,
figure that includes the seasonal population. The 10 plants appeared as being relatively new
(constructed between 1980 and 1997).

Secondary and tertiary treatments were predominant. Information concerning the amount of
wastewater treated was missing for two localities only. The total quantity of wastewater treated per
day appears to be 205,500 cubic metres. An average production of 0,10 cu.mt. per capita per day was
found.

3.9  Italy

The study covered a total of 164 towns with a resident population of 10,319.200 persons.
Detailed information conceming seasonal population increase was provides. The fluctuating
population in summer time appeared as being rather important, close to 4.000.000 persons.

Including the seasonal tourist population, the total population receiving services reaches a
figure close to 14,000,000. A sewage network serves half of this population with a treatment plant.
The other 50% possess a piped sewage network only and sewage is discharged raw mainly through
submarine outfalls.

The existence of 91 treatment plants was reported (56%). No information was available for
26 localities (16%) and for the remaining 47 localities (28%), no treatment plant was reported.

Treatment of wastewater was distributed as follow: primary treatment 27 plants (30%);
secondary treatment 43 plants (47%); tertiary treatment 11plants (12%), and for the remaining 10
plants (11%), no information on the kind of treatment was available.

With regard to the age of the treatment plants, some of them started to operate since the early
50’s but the majority appeared as having started in the 70’s and 80’s.

3.10 Lebanon

Seven coastal towns were reported with a resident population of 2,256.000 persons, nearly
half of them coming from Beirut Greater Area. The seasonal increase of population did not appear to
be important, just 100.000 persons.

Only one of the seven towns, (Beirut), reported to have a wastewater treatment plant of the
primary type. Thus, a treatment plant serves only 27% of the population, while the remaining 73% are
using a piped wastewater network only.

The total wastewater produced was reported as being 297,120 cubic metres per day, 70% of
which is untreated and discharged raw in the marine environment.
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311 Libya

The survey covered 17 coastal towns with a resident population of 3,368.000 persons.
No report was available concerning seasonal population increase. No information was available for
two localities and it was assumed that they were being served at least by a sewage network. When
adding the population served by a treatment plant to the one supposed to be served by a sewage
network only, the total appeared to be less than the resident population reported.
The difference encountered is significant, 1.151.000 persons.

A revision of above-figures is recommended to explain this unusual situation. Most likely the
actual population served is higher than reported and septic tanks or flushing toilets probably serve the
remaining fraction

Six treatment plants were reported as being in full operational conditions. Three plants were being
repaired, and six plants were reported to be under construction. No information available for the
remaining two localities. _

The kind of wastewater treatment selected is mainly of the tertiary type (8 plants), with 2 plants using
secondary treatment. No information was given on the kind of treatment in use for the remaining
five treatment plants reported. The plants were constructed in the early 70’s and 80’s.

The total amount of wastewater produced is: 448,460 cubic metres per day, 89% of which is treated
and the remaining 11% not treated. The average figures per capita per day of wastewater produced
were: 0,20 cu.mt./c/d for treated wastewater and of 0,02 cu.mt./c/d for untreated wastewater.

3.12 Malta

Twenty coastal towns were reported with a total resident population of 237.000 persons.
One single wastewater treatment plant, constructed in 1983 is providing services to a total of eight
localities. This is a tertiary treatment plant treating about 17,000 cu.mt of wastewater per day.

Different sewage networks discharging a total of 75,000 cubic metres of raw sewage serve
seven other localities. No information was provided for the remaining five localities, (Valetta, Msida,
Manoel Islands, Marsascala, and Birzebbuga). .

A treatment plant serves approximately 55% of the population and around 80% of the treated
sewage produced are discharged through submarine outfalls in the marine environment.
Wastewater reutilization for agricultural purposes is common in Malta.

3.13 Monaco

One single locality is reported with a resident population of 60,000 persons. A sewage
network together with a secondary treatment plant provides wastewater facilities. A total amount of
18,500 cubic metres of wastewater is produced per day. The plant was constructed in 1987.

The average production of wastewater per capita per day was found to be: 0,33 cubic metres.

3.14 Morocco

Four coastal settlements reported in the Mediterranean Sea with a resident population of
1,251.000 persons. No information was given with regard to seasonal increase. Only one tertiary
plant in Nador was reported treating 8,100 cubic metres of wastewater per day. As the other three
coastal towns do not have a treatment plant, 90% of the total sewage produced (69,654 cu.mt/day) is
being discharged raw into the marine environment.
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3.15 Slovenia

There are three coastal localities with a resident population of 76,000 persons. Seasonal
increase of population varied between 13% to 46%. However, this population increase is not
reflected in the total population served which appears to be the same as the resident populatlon
A revision of the figures is recommended.

Two primary wastewater treatment plants were reported covering 53% of the population. A
sewage network serves the remaining locality of Izola only. The plants in Koper and Piran were
constructed in 1992 and are treating 11,553 cubic metres per day, with an average of 0,29 cu.mt per
capita per day.

The sewage network in Izola discharges through a submarine outfall a total of 3,520 cubic
metres per day, or nearly 50% of the total wastewater produced.

3.16 Spain

A total of 89 coastal towns were repofted with a resident population of 6,760,900 persons.
The information given for seasonal increases was very limited. The data collected permitted to
establish that a total population of 7,678.00 has access to wastewater facilities.

Sewage networks with treatment plants are serving 4,259,400 persons (55%). The
remaining 3,418,600 persons are served by piped sewage networks only.

A total of 37 plants were reported as being operational. Five of them are of the primary
treatment type, (13%). Secondary plants were in the number of 31 or 84% of the total. No tertiary
plant reported. One more plant was reported in Nerja, but with no information regarding the kind of
treatment used.

The total number of cubic metres of wastewater treated per day was reported as being:
621,662 (64% of the total), giving an average figure of 0,14 cu.mt./capita/day. Regarding untreated
wastewater, 344,735 cubic metres were reported, (or 36% of the total), giving an average figure of
0,10 cu.mt./c/day.

3.17 Syria

Seven Mediterranean coastal settlements were reported with a resident population of
1,408.000 persons. Data for the seasonal increase of population was given for four localities.
In spite of the seasonal increase, the total population reported as served by a sewage network, (no
treatment plant reported), is less than the resident population (999.000).

This information indicates that probably, around 410,000 persons are served by individual
autonomous wastewater services such as septic tanks or other similar devices.

The total amount of untreated wastewater produced reached the figure of 186,128 cubic
metres per day with an average figure of 0,19 cu.mt.per capita per day.

3.18 Tunisia

A total of 23 coastal towns were reported with a resident population of 3,640,500 persons.
No data was provided regarding the seasonal increase of population. From the information provided
on the kind of services, it was possible to find out that 2,774,500 (76% of the total), are served by a
sewage network together with a wastewater treatment facility. Additional 670,200 persons, (24% of
the total), are supposed to be served by a sewage network only. The addition of these two figures
provides the quantity of 3,444,700 that is slightly less than the resident population reported.
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The above-mentioned difference in population served can be explained by taking into account
the sector of the population probably served by septic tanks or other similar devices.

A total of 17 treatment plants were reported. Secondary treatment was predominant, 13
plants (76%). One plant was reported having tertiary treatment, (Gabes), and no information on the
degree of freatment was provided for the remaining 3 plants.

The use of small treatment plants using different treatment methods such as: Biological
Digestors, Waste Stabilization Ponds, Aerated Lagoons, etc. is very common in Tunisia, as well as the
re-utilization of wastewater for agricultural purposes.

The total amount of wastewater produced reached the figure of 353,501 cubic metres per day.
From that total, 278,515 cu.mt. or 79% were reported as treated wastewater. The remaining 74,986
cu.mt. or 21%, were reported as untreated wastewater.

3.19 Turkey

A total of 32 coastal towns with a resident population of 4,610.500 people were reported.
Increases of seasonal population were reported. However, like for other countries included in this
study, when adding the population served with a treatment plant to the remaining population which is
supposed to be served at least by a sewage network, the figure obtained is below the resident
population reported - :

Such unusual situation not always can be explained by accepting that a sector of the
population is using septic tanks or other similar methods of wastewater disposal. Therefore, a
revision of the information is recommended.

Data collection on seasonal population peaks due to the arrival of tourists is difficult and
therefore it is possible that during summer time, the actual population to receive services could be
much higher than the figures reported

A total of 11 wastewater treatment plants were found (34%) and the total population served by
such plants reached the figure of 1.138.000 persons, or 25 % of the total population reported.

No wastewater treatment plant was reported for the remaining six towns having a population
of 3.467.000 resident persons. This figure represents 75% of the total population served. The town
of Izmir is included into this group. It was assumed that such towns were having access to at least a
piped sewage network.

No information was available for 15 towns (47%).

With regard to the kind of wastewater treatment used, out of the eleven plants reported, 10 of
them were classified as primary treatment plants (90%). The remaining plant was classified as being
a secondary treatment plant (10%).

424 007 cubic metres of treated wastewater per day were reported, representing 43% of the
total produced, (974,931 cu.mt./day). The untreated wastewater recorded was equal to 550,924
cu.mt/day, or 57% of the total. The average figures of wastewater produced per capita per day were
equal to 0,37 cu.mt for treated water and of 0,16 cu.mt. for untreated wastewater.
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CONCLUSIONS AND RECOMMENDATIONS

Conclusions

2)

b)

d)

The Study clearly indicates that in spite of the efforts of Mediterranean countries to
improve their information system, there are still important gaps to overcome. Among
the most important ones detected are:

e Inaccurate population data, or existing information not updated, especially the
one concerning seasonal increases of population.

e Incomplete or diffusé information on the generation of wastewater treated or
untreated.

e Insufficient information concerning the kind of services being provided to the
population. For example: exact population serviced by treatment plants, by a
sewage network only, by other disposal systems; or simply information on the
kind of treatment plants in operation, (primary, secondary or tertiary).

e  Data on the year of construction of plants was also incomplete. This information
is needed for up-grading services and re-dimensioning systems according to the
present needs.

Acknowledgment has to be made to the work accomplished by the national MED POL
Coordinators to overcome the constraints encountered. Thanks to their efforts, enough
data could be gathered to permit this analysis.

The importance of maintaining the most recent data on the population can not be
overemphasised. This information is of vital importance for:

the design of new wastewater disposal systems;

monitoring the functioning of existing systems;

evaluating the performance of existing systems;

maintaining an “alert mechanism” permitting early detection of any pollution risk
of the marine environment and thus protecting the population involved.

Recording of seasonal population movements is not yet under control. For many
countries no information was available. Yet, this information is vital for estimating
the “services peaks”. It is indispensable for estimating appropriate dimensions of
piped networks, of treatment plants, and of the personnel and supplies needed at the
time of maximum output of the system units.

Total protection against wastewater discharges requires other studies involving other
forms of pollution. For example, the use of septic tanks, the discharges of sludge from
treatment plants, and the discharging of wastewater from recreational marine vessels.

Recommendations

a)

The dispersion of data is probably the main cause of the absence of valuable
information needed for the control of the quality of the marine environment. To be
able to overcome these constraints, a coordinating mechanism should be created at
national levels, and it should be supported by an appropriate legislation covering
central, intermediate and peripheral levels.
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b)

d)

Collection of accurate data on seasonal variations of population is not an easy task.
Therefore, considering that both, the benefits and the problems arising from tourism
will impact directly on local population, it is at this level that recording of seasonal
population movements should be developed.

e  To this effect and under the leadership of community authorities, a local
community committee should be created with full responsibility for the
management of the marine environment of the locality.

¢  Responsibilities of such committee can be of a varied nature, including the
monitoring of water uses and water quality, as well as the control of population
movement.

e  The participants of such committee can be representatives of the various sectors
of the community. For example: managers of tourist establishments, (hotels,
motels, restaurants), traffic authorities capable of monitoring movement of
vehicles in and out during Week-ends and other holidays, airport and airline
authorities, etc.

. The participation of health and environmental authorities is also indispensable.

With regard to the collection of technical data, considering that as a result of
privatization a central control of information on wastewater production, treatment and
disposal is becoming more and more difficult, the only solution available appears to
be to leave the collection of data to the local levels. However,

e in order to avoid the use of many different kinds of technical reports that nobody
will be able to put together, it should be the responsibility of the central level, to
produce standard forms;

o the standard forms should be prepared in such a way so as to permit the reporting
of each and all kinds of potential situations that could arise at local level.

It is recommended that in order to supplement the present study, similar investigations
should be conducted in small Mediterranean coastal towns concerning the following
wastewater pollution problems:

e Infiltration of wastewater coming from poorly designed septlc tanks constructed
in the vicinity of the shorelines.

e  Periodical discharge in the marine environment of the content of septic tanks,
(use of vacuum trucks),

e  Periodical discharge of residual pollutant material coming from existing primary,
secondary or tertiary treatment plants.

e  Discharge of wastewater from large, medium and small size tourist vessel that
can be seen by the thousands along the harbours of tourist towns in the
Mediterranean Sea. Some of such vessels have their own wastewater treatment
facilities and are supposed to discharge the freated sewage several kilometres
away from the shore, but they don’t. Some others do not have such facilities and
discharge their wastewater right into the marine environment of the harbour, or
they wait until a municipal collector is available, (which is not always the case).
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The importance of this problem can not be underestimated. One only needs to
look at the water quality of the many ‘MARINAS’ existing in Mediterranean
Coastal towns. The degradation of water quality is such that bathing is no longer
taking place there but miles away.

e) The important contribution of large coastal towns to the modifications to the marine
environment has to be acknowledged. The large urban agglomerations along the
Mediterranean Sea of countries like Spain, Italy, Greece, Turkey, Egypt and Tunisia
play a fundamental role in the equilibrium of the marine ecosystem.

Therefore, special attention and special control is needed for such situations.



R

ANNEX

-

WASTEWATER TREATMEN T FACILITIES

DI = discharge directly into the sea
SO = discharge through a submarine outfall

SS = discharge through many small submarine outfalls
RB = discharge is resused
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