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1. INTRODUCTION AND BACKGROUND

1.1. Serious concern about the state of pollution of the Mediterranean Sea, mainly as a result
of largely-uncontrolled discharges of municipal and industrial effluents, reached its climax in the
early 1970s.  Following a series of intergovernmental meetings between 1971 and 1974, the
United Nations Environment Programme (UNEP) convened an intergovernmental meeting on
the protection of the Mediterranean Sea in Barcelona from 28 January to 4 February 1975.
During this meeting, the governments of the coastal states of the region adopted the
Mediterranean Action Plan,  which was the first programme aimed at the prevention and control
of marine pollution on a region-wide basis, and also provided a model for similar activities in
other areas of the world within the framework of UNEP's Regional Seas programme.

The Mediterranean Action Plan

1.2. As adopted by the governments of the region in 1975, the Mediterranean Action Plan
consisted of four basic components:

(a) Integrated planning of the development and management of the resources of the
Mediterranean basin (Blue Plan and Priority Actions Programme);

(b) A coordinated programme of research, monitoring and exchange of information.
and for assessment of the state of pollution and of pollution measures (MED
POL Programme);

(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.

1.3. The legal framework for the cooperative regional programme was adopted in the Final
Act of the Conference of Plenipotentiaries of the Coastal States of the Mediterranean Region for
the Protection of the Mediterranean Sea, convened by UNEP in Barcelona from 2 to 16 February
1976.  In particular, the Conference adopted,  and government representatives signed, the
Convention for the Protection of the Mediterranean Sea against Pollution and two Protocols,
dealing respectively with dumping at sea and cooperation in cases of pollution emergencies.
A further three protocols, dealing with land-based sources of pollution, specially-protected areas,
and seabed exploration and exploitation, were adopted and signed in 1980, 1982 and 1994
respectively.  A further protocol, dealing with pollution by hazardous substances, is currently
under negotiation.

1.4 The 1976 Convention, the 1976 Dumping Protocol, and the 1982 Specially-protected
Areas Protocol were amended by the Ninth Ordinary Meeting of the Contracting Parties, held in
Barcelona from 5 to 8 June 1995, and the instruments, as amended, were formally adopted and
signed during a Conference of Plenipotentiaries convened by UNEP in Barcelona from 9 to 10
June 1995.  Following two meetings of legal and technical experts, amendments to the 1980
Land-based Sources Protocol were formally adopted and signed during a Conference of
Plenipotentiaries convened by UNEP in Syracuse from 6 to 7 March 1996, the new title of the
Protocol becoming “Protocol for the Protection of the Mediterranean Sea against Pollution from
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Land-based Sources and Activities”.   The respective amendments to all these legal instruments
are expected to come into force shortly. 

1.5. The integrated planning (now termed environmental management) component was
aimed at the development of programmes of activities, including the amplification of those
already in progress, on (1) the development and application of rational techniques from the
points of view of economy, ecology and health in various fields such as treatment, use and safe
disposal of organic and industrial wastes, restoration of degraded natural communities, use and
recycling of fresh water and improvement and better utilization of the resources of the sea, in
particular by aquaculture, (2) the study of the costs and of the economic and social advantages
of taking environmental factors into consideration in development projects, on the basis of
environmental impact assessments, (3) the study of the repercussions of economic
development, particularly of the development of tourism and industry, on the environment of the
region, and (4) the study of a system of vocational training at all levels.

1.6. This component was originally envisaged to cover the "Blue Plan", a prospective
multisectorial study linking socio-economic development with environmental preservation.  In
view of the need for immediate practical action on the basis of already-existing knowledge, a
second sub-component, the Priority Actions Programme was added to cover sub-regional
projects in the fields of water resource management, aquaculture, renewable sources of energy,
human settlements, tourism and soil conservation.    
  

The MED POL Programme

1.7. The pilot phase of the Coordinated Mediterranean Pollution Monitoring and Research
Programme (MED POL Phase I) was developed by UNEP and a number of UN Specialized
Agencies (mainly FAO, WHO, UNESCO, IOC, WMO and IAEA) in 1974 and adopted by
Mediterranean governments in 1975.  Initially, it consisted of seven pilot projects (MED I to MED
VII), each dealing with a different aspect of marine pollution monitoring or research, but was later
expanded to include another six (MED VIII to MED XIII).  The latter included a survey of pollutants
from land-based sources in the Mediterranean (MED X).

1.8. The first phase of the MED POL Programme was completed in 1980, and a second
phase,  the Long-term Programme of Monitoring and Research in the Mediterranean Sea (MED
POL Phase II), was approved by the governments of the region in their capacity of Contracting
Parties to the 1976 Barcelona Convention and Protocols  at their Second Ordinary Meeting, held
in Cannes from 2 to 7 March 1981.

1.9. Originally designed to cover the period 1981-1990, the MED POL Phase II programme
was extended up to the end of 1996.  Its general objective was to further the goals of the 1976
Barcelona Convention by assisting the Parties to prevent, abate and combat pollution of the
Mediterranean Sea area, and to protect and enhance the marine environment of the area.  The
specific objectives were designed to provide, on a continuous basis, the Parties to the Barcelona
Convention and its related protocols with:

(a) Information required for the implementation of the Convention and protocols;

(b) Indicators and evaluation of the effectiveness of the pollution prevention
measures taken under the Convention and the protocols; 
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(c) Scientific information possibly leading to eventual revisions and amendments of
the relevant provisions of the Convention and the protocols, and for the
formulation of additional protocols;

(d) Information which could be used in formulating environmentally-sound national,
bilateral and multilateral management decisions essential for the continuous
socio-economic development of the Mediterranean on a sustainable basis;

(e) Periodic assessment of the state of pollution of the Mediterranean Sea.

1.10. A new phase of MED POL, designed to cover the period 1996-2005, was approved by
the Contracting Parties during an Extraordinary Meeting, held in Montpellier from 1-4  July 1996.
The main goal of this phase of MED POL shall be to serve the Contracting Parties to the
Barcelona Convention and Protocols as their long-term programme for the assessment,
prevention, mitigation and control of pollution in the geographic area covered by the Convention
and the Mediterranean Action Plan.  This goal shall be achieved by:

(a) Assessing all sources of pollution, the load of pollution reaching the
Mediterranean Sea, and the magnitude of the problems caused by the impact of
pollutants on living and non-living resources, including human health, as well as
on amenities and uses of the marine and coastal regions;

(b) Formulating measures for prevention and control of pollution, and measures for
mitigation of impacts caused by pollution, including measures for the restoration
of systems already damaged by pollution;

(c) Monitoring the effectiveness of the implementation of the pollution prevention,
mitigation and control measures adopted;

(d) Assessing the trends in the quality of the marine and coastal environment
attributable to pollution in particular, and acting as an early warning system for
potential environmental problems caused by pollution.

Land-based pollution

1.11. Under the terms of Article 8 of the original Convention, Contracting Parties pledged
themselves to take all appropriate measures to prevent, abate, and combat the pollution of the
Mediterranean Sea area.  The amended Convention specifies that the Contracting Parties,
besides the above mentioned, shall take measures to eliminate pollution to the fullest possible
extent, and to draw up and implement plans for the reduction and phasing out of substances that
are toxic, persistent and liable to bioaccumulate arising from land-based sources.  The same
article in the revised version of the Convention amplifies on this by also specifying pollutant
pathways.

1.12. At the time of adoption of the Barcelona Convention in 1976, it was estimated that more
than 80% of the pollution load of the Mediterranean Sea originated from sources on land, mainly
in the form of still largely-uncontrolled discharges of municipal and industrial wastes is reaching
the sea both directly from coastal sources and indirectly through rivers.  In view of this fact,
particular attention was devoted to the preparation of an appropriate legal instrument to cover
this aspect of pollution.  Following a number of expert consultations held between 1977 and
1979, the Protocol for the Protection of the Mediterranean Sea against Pollution from Land-based
Sources was adopted and signed by a Conference of Plenipotentiaries held in Athens from 12
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to 17 May 1980.  The first survey of pollutants from land-based sources in the Mediterranean
(MED X) was added to the initial list of MED POL Phase I pilot projects with the aim of providing
documentary evidence of the state of land-based pollution of the Mediterranean Sea as one of
the technical inputs into the preparatory stages of the protocol.

1.13. The protocol entered into force in June 1983.   Following this, the technical preparations
for its progressive implementation were carried out by the Mediterranean Action Plan Secretariat
in collaboration with the relevant UN Specialized Agencies within the general framework of MED
POL Phase II, to which a new component - activities in connection with the land-based sources
protocol - was added.   A meeting of experts on the technical implementation of the protocol was
convened by UNEP in Athens from 9 to 13 December 1985.  The meeting approved a calendar
of activities covering the period 1985 to 1995.  These activities mainly consisted in (a) the
preparation of assessments of the state of pollution of the Mediterranean Sea by individual
substances listed in Annexes I and II to the protocol, including proposed prevention and control
measures for submission to, and adoption by, the Contracting Parties, and (b) the development
of guidelines on various aspects of waste management covered by the protocol.  They also
included the preparation and implementation of a new survey on land-based pollutants in the
Mediterranean, aimed at updating the information contained in the 1976-1977 survey, and
identifying any trends over the past decade as a result of prevention and control measures
developed during this period.

1.14. In the new version of the Protocol, the original Annexes I and II have been combined into
one annex, in which the original lists of substances remain practically the same. The annex also
includes a list of land-based activities likely to result in pollution of the sea.

1.15. On the basis of assessments of the state of pollution of the Mediterranean Sea by
individual substances, a number of measures were adopted by Contracting Parties as part of
the progressive implementation of the land-based sources protocol.  These measures, adopted
at successive Ordinary meetings of the Contracting Parties since 1985, are the following:

(a) Interim environmental quality criteria for bathing waters (1985);

(b) Interim environmental quality criteria for mercury (1985);

(c) Measures to prevent mercury pollution (1987);

(d) Environmental quality criteria for shellfish waters (1987);

(e) Measures for control of pollution by used lubricating oils (1989);

(f) Measures for control of pollution by cadmium  and cadmium compounds (1989);

(g) Measures for control of pollution by organotin compounds (1989);

(h) Measures for control of pollution by organohalogen compounds (1989);

(i) Measures for control of pollution by organophosphorus  compounds (1991);
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(j) Measures for control of pollution by persistent synthetic materials (1991);

(k) Measures for control of radioactive pollution  (1991);

(l) Measures for control of pollution by pathogenic microorganisms  (1991);

(m) Measures for control of pollution by carcinogenic, teratogenic and mutagenic
substances  (1993);

 
(n) Measures for the control of pollution by zinc, copper and their compounds (1996);

(o) Measures for the control of pollution by detergents (1996).

The Genoa Declaration

1.16. During the Fourth Ordinary Meeting of the Contracting Parties to the Barcelona
Convention and Protocols in Genoa in September 1985, Mediterranean States adopted a formal
Declaration (subsequently termed the Genoa Declaration) wherein they committed themselves
to the achievement of a number of environmental targets during the second decade of operation
(1986-1995) of the Mediterranean Action Plan.  These targets included the establishment as a
matter of priority of sewage treatment plants in all cities around the Mediterranean with more
than 100.000 inhabitants, and appropriate outfalls and/or appropriate treatment plants for all
towns with more than 10,000 inhabitants.  This target has only been partially achieved, but the
general situation has improved considerably in a number of Mediterranean areas through the
establishment of new sewage treatment plants and the construction of submarine outfall
structures, as a result of which a certain proportion of wastewater is no  longer being discharged
in the immediate coastal zone, i.e. practically at the land/sea interface.

Scope of the interim report

1.17. The second survey on pollutants from land-based sources in the Mediterranean
commenced in mid-1989, and is still operational in the sense that most of the completed
questionnaires received provided only partial information.  In addition, no replies have been
received so far from some countries.   Progress in the implementation of the survey was
discussed at an ad hoc Consultation on evaluation of the results of the survey of pollutants from
land-based sources in the Mediterranean (MED X BIS), jointly convened by UNEP and WHO in
Athens from 5 to 6 December 1995, which meeting also agreed on the format and content of the
present document.  The scope of this interim report, which reflects the situation as prevailing
at the end of November 1995, and which has been prepared with the assistance of two
consultants (Dr A. Baric, Croatia; and Dr L.J. Saliba, Malta) is to consolidate and analyse results
obtained so far,  to attempt to compare these results with any corresponding ones from the first
survey, as well as to correlate them to the extent possible with prevention and control measures
taken, and to make appropriate recommendations regarding the completion of the survey.
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2. THE FIRST SURVEY ON POLLUTANTS FROM LAND-BASED SOURCES IN THE
MEDITERRANEAN (MED X )

Scope and purpose

2.1. The main objective of the 1976-1977 survey (MED X) was to provide the governments
of the states bordering the Mediterranean with appropriate information on the type and quantity
of pollution loads arising from the major land-based sources and carried by rivers, and on the
current status of waste disposal and management practices.  In order to achieve a
comprehensive picture of all major pollutants entering the Mediterranean Sea from land-based
sources, the following tasks were to be undertaken:

(a) Preparation of an inventory of all major sources of pollutants in the coastal area;

(b) Assessment of the nature and quantity of selected pollutants entering the
Mediterranean from such sources;

(c) Assessment of the nature and quantity of selected pollutants entering the
Mediterranean by major rivers;

(d) Review of current waste disposal and management practices.

2.2. The time-schedule for the project was closely linked to the preparation and negotiation
of the draft protocol on land-based pollution sources, which entered its critical phase in the
Autumn of 1977.  Consequently, the time available for implementation of the project was limited
to one and a half years, which only allowed for an overall assessment of relevant pollution
sources.  It was expected that more detailed pollution source inventories would be established
as a follow-up to the project and as a means to implement the protocol.

Mode of implementation

2.3. The unprecedented task of compiling a waste source inventory over a large geographical
area involving the collaboration of eighteen individual countries required the development of new
approaches.   In addition, the different nature of pollution sources considered made
harmonization of methods a prerequisite to any data collection effort at the country level.  In view
of the complex nature of the problem, a two-step approach was selected, which allowed for an
intermediate adjustment of interpretation methods.   In a first phase, sectorial inventories were
established, which were intended to register all activities in the coastal area of the Mediterranean
which might involve the discharge of wastewaters.   In a second phase, this inventory, together
with other information, was used to assess and quantify the pollution input from the various
sources.   Harmonization of approaches to the different waste source categories was achieved
primarily through the establishment of a common list of selected pollutants.   On the basis of this
list, a set of questionnaires which provided for a comparable data collection format was
prepared.   The questionnaires in draft form were circulated to interested countries, following
which they were finalized and distributed.
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2.4. The questionnaires used were the following:

(a) Municipal waste disposal from coastal metropolitan or urban areas with a
population of 10,000 and above;

(b) Waste disposal from coastal tourist development in coastal areas;

(c) Waste disposal and management at country level;

(d) Industrial wastes, waste disposal and management;

(e) Measurements of nutrients removed from agricultural land, and calculation of soil
loss;

(f) Land use, farm animals, and fertilizer use;

(g) Use of pesticides in agriculture;

(h) Inventory of major rivers;

(i) Particulate pollutants sampling and analysis;

(j) Radioactive discharges to the Mediterranean Sea from land-based sources.

2.5. The assessment of pollution loads was made for each pollutant individually.   To this end,
the major contributing sources had to be identified by category.  The pollutants considered in
each source category and those for which a total input budget was computed are shown in
Table 2.1.   Insignificant contributions or uncertainty of estimate reduced the range of sources
considered in most cases.   The geographical distribution of pollution loads was evaluated on
the basis of ten regional entities into which the Mediterranean Sea was subdivided.    A list of
these areas and the countries bordering on them is shown in Table 2.2,  while their extent and
boundaries are shown in Figure 1.1.

Results and conclusions

2.6. The assessment of the pollution loads discharging into the Mediterranean from different
waste sources was undertaken largely on the basis of an indirect estimate which took into
account original country survey data, as well as statistical information and other data sources.
 The estimated annual loads,  presented in an overall form in Table 2.3, were considered as
accurate within an error range of one degree of magnitude.

2.7. A review of waste disposal and management practices was undertaken on the basis of
the relevant questionnaires.   Additional information was available from international reviews,
project reports, national statistics, and data collected during consultant visits.
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Table 2.1

Pollutants and waste sources considered in the estimate of annual pollution loads
in the Mediterranean from land-based sources

Pollution loads originating in the coastal zone Loads carried
by river

discharges

Total
load

Domestic
sewage

Industrial
wastewater

Agricultural
run-off

1. Volume:

Total discharge + + + + +

2. Organic matter:

BOD
COD
TOC

+
+
-

+
+
-

+
+
+

+
+
-

+
+
-

3. Nutrients:

Phosphorus
Nitrogen

+
+

+
+

+
+

+
+

+
+

4. Specific organics:

Detergents
Phenols
Mineral oil

+
-
-

-
+
+

-
-
-

+
+
-

+
+
+

5. Metals:

Mercury
Lead
Chromium
Zinc

+
+
+
+

+
+
+
+

-
-
-
-

+
+
+
+

+
+
+
+

6. Suspended matter:

TSS
VSS

+
+

+
-

+
-

+
-

+
-

7. Pesticides:

Organochlorine
compounds - - + + +

8. Radioactivity:

Tritium
Other radionuclides

-
-

+
+

-
-

+
+

+
+

Legend: “+” pollutant contributions from this source category are included in the
pollution load assessment

“-” pollutant contributions from this source are disregarded due to
insignificance or uncertainty of estimate.
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Table 2.2

Regional entities of the Mediterranean Sea and countries
bordering on them

(Pollutants from land-based sources in the Mediterranean,
UNEP Regional Seas Reports and Studies No. 32, 1984)

A. Mediterranean proper

Regional sea Bordering countries

I

II

III

IV

V

VI

VII

VIII

IX

X

Alboran

North-Western

South-Western

Tyrrhenian

Adriatic

Ionian

Central

Aegean

North-Levantin

South-Levantin

Spain, Morocco, Algeria

Spain, France, Monaco, Italy

Spain, Italy, Algeria, Tunisia

Italy, France, Tunisia

Italy, Yugoslavia, Albania

Italy, Albania, Greece

Italy, Tunisia, Libya, Malta

Greece, Turkey

Turkey, Cyprus, Syria, Lebanon

Lebanon, Israel, Egypt, Libya

B. Adjacent areas

Regional sea Bordering countries

XI

XII

XIII

Atlantic

Sea of Marmara

Black Sea

Spain, Morocco

Turkey

Turkey, USSR, Rumania, Bulgaria





Table 2.3

Estimated annual pollution loads of the Mediterranean from land-based sources

Pollutant

Pollution loads originating in the coastal zone Loads carried by river into the Mediterranean Total Mediterranean Loads

Domestic
t/a

Industrial
t/a

Agricultural
t/a

Sub-total
t/a

Pollution
t/a

Background
t/a

Sub-total
Pollutio

n

Total (including
background)

t/a (range) t/a (range)

1. Volume:
Total discharge x109 2 6 -* (8) (-) 420 420 (400-500) (-) 430 (400-500)

2. Organic matter:
BOD x103

COD x103
500

1 100
900

2 400
100

1 600
1 500
5 100

1 000
2 700

(800)
800

1 800
3 500

(1200-2300)
(2300-4700)

2 500
7 800

3 300
8 600

(2700-3800)
(7400-9800)

3. Nutrients:
Phosphorus x103

Nitrogen x103
22

110
5

25
30
65

57
200

260
600

40
200

300
800

(200-400)
(600-1000)

320
800

360
1 000

(260-460)
(800-1200)

4. Specific organics:
Detergents x103

Phenols x103

Mineral oil x103

18
-
-

-
11

120

-
-
-

18
11

120

42
1

(-)

0
0
0

42
1

(-)

(9-75)
(0.5-1.8)

60
12

(120)

60
12
(-)

(30-90)
(6-18)

5. Metals:
Mercury
Lead
Chromium
Zinc

0.8
200
250

1 900

(7)
1 400

950
5 000

-
-
-
-

(8)
1 600
1 200
6 900

90
2 200
1 200

14 000

30
1 000

400
4 000

120
3 200
1 600

18 000

(40-200)
(2700-3800)
(500-2700)

(14000-22000)

100
3 800
2 400

21 000

130
4 800
2 800

25 000

(50-200)
(4300-5400)
(1700-3900)

(21000-
29000)

6. Suspended matter:
TSS x106 0.6 2.8 50 53 - 300 300 (100-500) - 350 (100-600)

7. Pesticides:
Organochlorines - - -* - 90 0 90 (50-200) 90 90 (50-200)

8. Radioactivity:
Tritium Ci/a
Other radio-
nuclides Ci/a

-

-

400

25

-

(-)

400

25

2 100

15

(-)

(-)

2 100

15

(1600-3100)

(10-25)

2 500

40

(-)

(-)

Legend: - contributions from this source negligible
(-) insufficient data base for estimate
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2.8. The report of the survey included the conclusion that compilation and comparison of the
sectorial results achieved revealed a number of interesting facts which could assist in the
improvement of current pollution control efforts by the countries bordering the Mediterranean
Sea.  in particular, it was concluded that:

(a) Domestic sources largely contributed organic matter (BOD or COD), microbial
pollution and nutrients, as well as detergents from household uses.   Some of the
metals were also derived from municipal sewage discharges;

(b) Industrial waste discharges were responsible for considerable amounts of
organic matter and suspended solids.  Various industrial processes resulted also
in phenol and metal releases, while mineral oils were largely introduced from
refineries and crude oil terminals;

(c) Agricultural run-off was responsible for a considerable portion of the nutrient input
to the sea.   Suspended solids and pesticide discharges were largely due to soil
erosion in the Mediterranean watershed.  However, the contributions from
agricultural run-off within the coastal area was but a fraction of the pollution loads
carried by rivers into the sea.  The air-borne load of pesticides could not,
however, be included in the study;

 
(d) Major rivers and drains transported an integrated load of domestic, industrial and

agricultural pollutants from the entire drainage basin into the sea.   Their
contribution was therefore very high in suspended solids, nutrients, metals and
organic matter.  They also carried most of the pesticide residues from
agricultural areas in the Mediterranean watershed;

(e) The total discharge of radioactivity into the Mediterranean from nuclear
installations was rather low in comparison to the radioactive contaminants in
other materials discharged (particularly phosphates).

2.9 The survey report stressed that the 1976-1977 project should be considered as only a
first step towards the required efforts at pollution control in the Mediterranean, and made a
number of specific proposals for follow-up action, including the compilation of source inventories,
the performance of monitoring and research, and the improvement of control and management.
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3. ORGANIZATION OF THE CURRENT SURVEY

3.1. The second survey on pollutants from land-based sources in the Mediterranean was
designed to provide an updated view of the general situation both in itself and in comparison with
the previous situation as shown by the results of the first survey (MED X).  The survey was
approved by the December 1985 meeting of experts on technical implementation of the land-
based sources protocol, and later by the Contracting Parties to the Convention and protocols
at their Fifth Ordinary Meeting in Athens in September 1987, after the general content of the
relevant questionnaires to be prepared had already been agreed on by national MED POL
coordinators at their Fourth Working Group Meeting in Athens in June 1986.  This meeting had
decided that:

(a) The questionnaires should initially cover only information on liquid domestic
discharges, and on cadmium, mercury, organochlorine and petroleum
hydrocarbons as industrial pollutants, and should take into account the forms of
the Paris Convention;

(b) Draft questionnaires should be sent to national coordinators by the end of July
1986 for comment;  the comments of the national coordinators should be sent
to the Unit by the end of November 1986; the questionnaires would be revised by
the Unit accordingly and officially submitted to governments by the end of
December 1986; the questionnaires should be completed and returned to the
Unit by September 1987; and the Unit would prepare a full report by April 1988.

3.2. In effect, the time-table quoted in (b) above was optimistic in the extreme.  The
questionnaires, while taking the forms used in the Paris Convention into account, were drafted
mainly on the basis of the 1976-1977 questionnaires to facilitate comparison, and their
preparation in such a way as to restrict them to the parameters agreed on by the meeting
involved considerable time.  They were then reviewed during a WHO/UNEP consultation meeting
on monitoring of land-based sources of pollution in the Mediterranean, held in Split from 1 to 5
December 1987.  In reviewing the questionnaires, the meeting agreed that national MED POL
coordinators should be requested to consider the advisability of expanding the list of parameters
previously agreed on, to minimize practical and technical problems where different pollutants
were discharged concurrently, and to prevent the duplication of effort that would arise in later
surveys.  In this regard the meeting considered that the questionnaire on industrial pollutants
should also include other heavy metals, as well as other appropriate substances from Annexes
I and II to the protocol.  The questionnaires were modified on the basis of these
recommendations, and submitted to national MED POL coordinators in November 1988. 
Following receipt of comments from a number of national coordinators, the final versions of the
questionnaires were formally submitted, again to national MED POL coordinators, in June 1989
for completion.  Due to the delay of the submission of the questionnaires to the MED POL
Programme, several reminders were sent to MED POL Coordinators, the last one being sent
on 11 July 1995.

3.3. The questionnaires concerned the following:

(a) Liquid domestic discharges;
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(b) Industrial discharges containing selected substances listed in Annexes I and II to
the land-based sources protocol;

(c) Industrial discharges of petroleum hydrocarbons, including sub-questionnaires
on discharges from oil refineries and reception facilities respectively.

3.4. The set of questionnaires used is reproduced in Annex 1 to this document.

3.5. Both in the original covering letter to the questionnaires and in subsequent
correspondence,  national MED POL coordinators were offered assistance in the completion of
the questionnaires.  This offer of assistance included:

(a) expert visits to assist in the organization of the necessary work and, where
necessary, to evaluate it;

(b) small financial contributions to the cost of completion of the questionnaires
themselves by local personnel.

3.6.  Where appropriate, the survey work was integrated with ongoing projects being
conducted within the framework of the Coastal Areas Management Programme (CAMPS).  Apart
from providing an essential input into the CAMPS projects themselves, the experience gained
at local level would provide the basis for completion of the questionnaires for the rest of the
country.

Provision of expert advice and financial assistance, and status of implementation

3.7. A summary of assistance to countries in the form of (a) expert advice, and (b) financial
assistance for the recruitment of ad hoc local personnel for completion of the questionnaires,
is provided in Table 3.1  The status of implementation is given in Table 3.2.

Table 3.1

Assistance provided to countries participating in the current survey

     Albania    Expert advice (1993)

     Croatia    Expert advice (1990).   Financial assistance (1992)

     Cyprus    Expert advice (1990)

     Egypt    Financial assistance (1993)

     Greece    Expert advice (1990).   Financial assistance (1994)

     Morocco    Expert advice (1991).   

     Slovenia    Expert advice (1990).   Financial assistance (1992)

     Syria   Expert advice (1992).   Financial assistance (1993)

     Tunisia    Expert advice (1991).
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Table 3.2

Status of implementation of project in individual countries

     Albania    Completed questionnaires received in part

     Algeria    Completed questionnaires received in part

     Bosnia ----------

     Croatia    Completed questionnaires received in part

     Cyprus    Completed questionnaires received in part

     Egypt    Qualitative report  received

     France    Completed questionnaires received in part

     Greece    Completed questionnaires received in part

     Israel    No information regarding date of completion of questionnaires

     Italy    No information regarding date of completion of questionnaires

     Lebanon    No information regarding date of completion of questionnaires

     Libya    No information regarding date of completion of questionnaires

     Malta    No information regarding date of completion of questionnaires

     Monaco    Completed questionnaires received

     Morocco    No information regarding date of  completion of questionnaires

     Slovenia    Completed questionnaires received in part

     Spain    Completed questionnaires received in part

     Syria    Completed questionnaires received in part

     Tunisia    No information regarding date of completion of questionnaires

     Turkey    Consolidated report received + completed questionnaires received in  
 part

3.8. Most of the replies received related to the first questionnaire, dealing with liquid domestic
discharges.  In many of the questionnaires returned,  various data were omitted, i.e. the
questionnaires were only partially completed.   In some cases, only reports were received.  The
fact that no reply was received from Italy left a considerable gap in the Central Mediterranean.
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Table 3.3

Survey on pollutants from land-based sources
in the Mediterranean

Countries
Questionnaires submitted and related to

1 2 3a 3b 3c

ALBANIA X X - X -

ALGERIA - - X X -

CROATIA X - - - -

CYPRUS X * - X -

EGYPT - X - - -

FRANCE X * - - -

GREECE X - - - -

MONACO X - - - -

SLOVENIA X - - - -

SPAIN X * - X X

SYRIA X X - X -

TURKEY X X * * -

Questionnaire 1: on liquid domestic discharges

Questionnaire 2: on industrial discharges containing selected substances listed in Annexes
I and II to the protocol for protection of the Mediterranean Sea against
pollution from land-based sources

Questionnaire 3a: on industrial discharges of petroleum hydrocarbons

Questionnaire 3b: on oil discharges from refineries

Questionnaire 3c: on oil discharges from reception facilities.

*  Data received cover small part of the country.
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4. INTERIM RESULTS OF THE CURRENT SURVEY

4.1. Replies to the questionnaire on liquid domestic discharges (form MED/X/BIS/1) were
received from ten countries:  Albania, Croatia, Cyprus, France, Greece, Monaco, Slovenia, Spain
and Syria.  Information from Turkey was received partly in the form of completed questionnaires
and partly in the form of a report.  In most cases, the questionnaire forms were only partially filled
in, and a considerable amount of the information requested was missing.  More specifically, the
following countries have submitted data for the number of settlements as follows: Albania 4,
Croatia 7, Cyprus 4, France 50, Greece 531, Monaco 1, Slovenia 3, Spain 203, Syria 12, Turkey
25.

4.2. Replies to the questionnaire on Industrial discharges containing selected substances
listed in Annexes I and II to the land-based sources protocol (form MED/X/BIS/2) were received
only from seven countries:  Albania, Cyprus, Egypt, France, Spain, Syria and Turkey.  In most
cases, however, only a few questionnaire forms were received per country, and the data
provided in practically all cases were poor.

4.3. Replies to the questionnaires on Industrial discharges of petroleum hydrocarbons (form
MED/X/BIS/3a) and the sub-questionnaires on discharges from oil refineries (form
MED/X/BIS/3b) and reception facilities (form MED/X/BIS/3c) were received only from seven
countries: Albania, Algeria, Croatia, Cyprus, Spain, Syria and Turkey.  The replies dealt mainly
with discharges from oil refineries.

4.4. An evaluation of the information contained in the completed questionnaires received is
contained in the following sections of this report.

4.1. Municipal wastewater production and collection

4.5. In practically all the countries from which completed questionnaires were received, the
population of the coastal areas covered was reported to increase during the Summer months.
The average increase reported was above 69%, with a range of 0% (Syria) to 115% (Spain).
This is shown in Figure 4.1.  The high Summer increase in population confirms the well-known
fact that the coastal areas of most Mediterranean countries are very important holiday
destinations for both domestic and foreign tourists, as is shown in Table 4.1.

4.6. The average values for wastewater production in the countries in question is 152 litres
per person per day.  Owing to the very high variation in population numbers during the year,  this
value is very hypothetical.   Despite this, it could be pointed out that the average wastewater
production differs greatly in amount between the various countries.  The highest value (240 litres
/ person / day) was reported from Croatia, and the lowest (112 litres / person / day) was reported
from Slovenia.  There was also a considerable difference between countries which are highly
developed for tourism.  The values for France and Spain were reported at 196 litres / person /
day and 126 litres / person / day respectively.

4.7. The main method of collection of wastewater produced is the municipal sewer system.
On average,  more than 79% of the population covered was reported to be served by such a
system, with less than 0.8% served by other sewer systems, 17% served by other (non-sewer)
systems and 2.8% not served by any system.  The information is shown in Table 4.2 and Figure
4.2.
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Figure 4.1



Table 4.1

Population, water consumption and wastewater quantity

No. COUNTRY

POPULATION
WATER CONSUMPTION 103

m3/month WASTE WATER

NORMAL
AVERAGE

SEASONAL
INCREASE

NORMAL PEAK
PRODUCTION DISCHARGED INTO THE SEA OR RIVER

106 m3/yr 106 m3/yr %

1. ALBANIA 174,000 66,000 888.00 880.00 8.52 7.92 92.96

2. CROATIA 677,830 160,462 6,685.57 7,662.87 71.44 59.81 83.72

3. CYPRUS 249,778 120,299 1,662.55 2,227.92 16.66 0 0

4. FRANCE 2,961,258 2,234,173 - - 361.02 359.52 97.65

5. GREECE 7,139,978 3,499,192 - - 520.26 226.36 43.50

6. MONACO 27,063 4,500 13.00 18.00 7.50 7.50 100.00

7. SLOVENIA 77,365 77,112 730.00 899.99 6.13 5.08 82.87

8. SPAIN 6,174,723 7,083,794 - - 589.29 494.76 83.96

9. SYRIA 530,831 - 2,488.29 - 24.80 24.80 100.00

10. TURKEY 3,463,641 1,645,257 16,35 20,60 404.87 358.78 88.61

TOTAL 21,476,467 14,890,789 27,154.76 32,288.79 2010.50 1,691.94 84.15



Table 4.2

Population, waste water systems and treatment at the municipal sewer system

NO. COUNTRY

POPULATION ESTIMATED POPULATION SERVED SEWAGE TREATMENT AT THE MUNICIPAL SEWER SYSTEM

NORMAL
AVERAGE
SEASONAL
INCREASE

TO THE MUNICIPAL
SEWER SYSTEM

TO OTHER
SEWER

SYSTEMS

SERVED BY
OTHER

SYSTEMS
PRELIM. PRIMARY CHEM. SECONDARY TERT.

1. ALBANIA 174,000 66,000 222,000 0 - 0 0 0 0 0

2. CROATIA 677,830 160,462 603,145 10,577 194,579 0 0 0 0 0

3. CYPRUS 249,778 120,299 0 25,594 342,483 0 0 0 0

4. FRANCE 2,961,258 2,234,173 4,667,700 0 0 0 0 0 3,890,350 0

5. GREECE 7,139,978 3,449,192 6,333,348 12,700 4,228,703 7,800 3,028,400 0 1,705,120 0

6. MONACO 27,063 4,500 45,134 0 0 0 0 0 45,134 0

7. SLOVENIA 77,365 77,112 135,194 18,455 0 0 0 0 0

8. SPAIN 6,174,723 7,083,794 12,692,167 241,585 229,572 1,106,763 324,086 0 7,034,948 0

9. SYRIA 530,830 - 512,167 - 11,070 0 0 0 0 0

10. TURKEY 3,463,641 1,645,277 3,585,463 0 1,195,000 1,204,539 0 0 1,159,359 0

TOTAL 21,476,466 14,890,789 28,796,318 290,456 6,219,862 2,319,102 3,352,486 0 13,834,911 0



- 21 -

Figure 4.2

4.8. From the data received, it emerges that in France, more than 10% of the population in
the Mediterranean coastal area is not served by any wastewater system.  The percentage is
lower in some countries (7.5% in Albania, 6.4% in Turkey, and 3.6% in Croatia) and practically
negligible (less than 1%) in others,  while in Monaco and Syria, the whole coastal population is
served by some type of sewer system.   

4.9. In Cyprus, other sewer systems (which are complementary to the municipal system) are
in evidence, and serve 6.9% of the population.  The population percentage served by this type
of system is either much smaller in a number of countries (1.8% in Spain, 1.3% in Croatia and
0.1% in Greece), while in others, this method of wastewater collection is not practised at all.
Sewer systems other than municipal ones are mainly constructed specifically for large tourist
complexes located away from existing settlements.

4.10. The percentage of other systems (which include cesspits, septic tanks, etc.) used for
the management of urban domestic wastewater is unexpectedly high - 17% for the part of the
Mediterranean region covered by the replies to the questionnaire.   Cyprus and Greece are the
countries where this method is most widely practised in domestic wastewater collection,
population percentages served by this method being 92.5% and 40% respectively.  In Croatia
and Turkey, approximately 23% of the coastal population is served by this method.
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4.2. Municipal wastewater treatment

4.11. The relevant data on municipal wastewater treatment in the countries responding to the
questionnaire are summarised  in Table 4.3.   The total volume of wastewater produced in these
countries is 2010.5 million cubic metres.  About 33% of this total remains untreated, while the
rest undergoes varying levels of treatment, as shown in Figure 4.3.

4.12. The percentage of treated wastewater varies from country to country.  In Albania, all the
wastewater remains untreated.   This is also practically the case in Syria.   85% of wastewater
remains untreated in Croatia and Cyprus.  In the other countries covered by the questionnaire
responses, more than half of the total wastewater is treated.   The percentage of untreated
wastewater is 43.46 in Greece, 31 in Spain, 25.5 in Turkey, 18 in Slovenia and 13 in France.
Monaco is the only country where the total amount of wastewater produced is treated before
disposal into the sea.

4.13. About 62% of the treated wastewater undergoes some form of secondary treatment,
mainly through the activated sludge process.  Of the remaining amount, about half undergoes
primary treatment and the other half preliminary treatment before disposal.   The level of
treatment varies in the different countries.   As much as 87% of the total wastewater in France
undergoes secondary treatment, corresponding figures being 59% for Spain 21.09% for Turkey
and 13.92% for Greece.  In Monaco, all the wastewater produced undergoes secondary
treatment.

4.14. 270.996 million cubic metres of wastewater, equivalent to 13.5% of the total amount
produced,  undergoes only preliminary treatment.  The highest percentage is from Turkey
(53.42%), followed by those from Croatia (13%) and Spain (8%).  In the other reporting countries,
no wastewater is treated solely at the preliminary level.   The global percentage of wastewater
undergoing primary treatment only is 12.1%.  This is based on data from two countries, Greece
and Slovenia, where percentages of wastewater treated only up to this level were reported as
being 42.43% and 82% respectively.

4.14 bis.  Treatment at municipal sewer systems is carried out in five countries (France, Greece,
Monaco, Spain and Turkey) while in four additional countries (Croatia, Cyprus, Slovenia and
Syria) municipal waste water is treated on other sewer systems.  With regard to sewage
treatment at municipal sewer systems in terms of population served, 38% of the population is
served with secondary treatment, 9.2% with primary only, and 6.4% with preliminary only (Table
4.2 and Figure 4.3 bis).  In Monaco 100% of the population is served by the municipal sewer
system with secondary treatment, 75% in France, in Spain 53%, in Turkey 22%, and in Greece
16%.  In Greece 29% of the population is served by municipal sewer systems with primary
treatment only, in Spain this percentage is only 2,5, while in other countries only primary
treatment is not employed.  Preliminary treatment only is in practice in Greece, Spain and
Turkey, the percentage of population served being 0.07, 8.3, and 23.6, respectively.



 Table 4.3

 Estimated annual amount of municipal waste water and treatment level 

No. COUNTRY TOTAL WW
106 m3/yr

UNTREATED WW
106 m3/yr %

TREATED WASTE WATER

PRELIM. % PRIM. % SEC. %

1. ALBANIA 8.52 8.52 100 0 0 0 0 0 0

2. CROATIA 71.44 61.78 86 9.51 13 0 0 0.15 0.2

3. CYPRUS 16.66 14.75 88 0 0 0 0 2.05 12

4. FRANCE 361.00 47.70 13 0 0 0 0 313.20 87

5. GREECE 520.26 226.36 43.46 0 0 220.74 42.43 72.39 13.92

6. MONACO 7.50 0 0 0 0 0 0 7.5 100

7. SLOVENIA 6.13 1.09 18 0 0 5.04 82 0

8. SPAIN 589.29 180.62 31 45.22 8 17.3 3 346.15 59

9. SYRIA 24.80 24.51 99 0 0 0 0 0.29 1

10. TURKEY 404.87 103.23 25.5 216.26 53.42 - - 85.37 21.09

TOTAL 2010.47 668.56 33.25 270.996 13.50 243.08 12.10 827.10 41.15
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Figure 4.3

Figure 4.3 bis
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4.3 Municipal wastewater and sludge disposal

4.15. In the Mediterranean region, the sea has been historically used as the most convenient
recipient  for domestic and other types of waste.  Domestic wastewater being collected by
simple pipe systems and discharged into the sea by gravity.   The information collected through
the survey questionnaires shows that, even at the present time,  the greater part of municipal
wastewater in the region is discharged into the sea, either directly, or indirectly through rivers.
 Out of 2010.5 million cubic metres of wastewater produced per year,  1691.9 million cubic
metres, representing 84.15% of total wastewater production, are discharged into the sea or into
rivers.  The data are summarised in Table 4.4 and Figure 4.4.   Zero discharge of domestic
wastewater into the sea is reported from only one country (Cyprus).  In Greece, only 43.5% of
domestic wastewater is discharged into the sea.  In other countries,  discharge of wastewater
into the sea varies between 93% and 100%.

4.16. Submarine outfall structures enable discharge of wastewater far enough from the
coastline, and at a sufficient depth, to avoid serious negative effects of the discharged waste on
the immediate coastal marine environment and its users.   In the Mediterranean region,  during
the year 1991 (which was the basic year reported on by most countries replying to the
questionnaire),  125 submarine outfall structures were operational.   The total amount of
wastewater discharged into the sea through these structures was reported as over 936 million
cubic metres (over 55% of the total amount of domestic wastewater discharged into the sea).
Out of this quantity,  344.6 million cubic metres (36.8%) were discharged without any treatment
or after only preliminary treatment.    A further 313.5  million cubic metres (18% of the total
discharged) was discharged after undergoing secondary treatment.

4.17. Discharge of domestic wastewater into the subsoil is the most common method of
disposal in Cyprus (83.6%).   It is performed to a significant extent in Greece (26.2%).  In the
region as a whole as represented by the countries replying to the questionnaire,   only 153.8
million cubic metres, representing 7.6% of the total amount of wastewater produced, are
disposed of in this manner.   Discharges on land and elsewhere are the least common (2.1%
and 0.6% respectively).  Discharge on land is practised relatively extensively only in Turkey (42
million cubic metres, representing 10.37% of the total wastewater produced).

4.18. A relatively small amount of municipal sludge is utilised.   The greater part (53%) is
disposed on land or in other (not indicated) manners,   32% of the sludge is discharged into the
sea, and only approximately 10% is used in agriculture.   The relevant data are presented in
Table 4.5 and Figure 4.5.   In Cyprus and Croatia, the whole amount of sludge produced is
discharged into the sea.   Corresponding figures for France and Spain are 20% and 37%
respectively.  No information being provided, however, regarding the methods of disposal of the
remainder, which constitutes the majority of sludge production in the respective countries.



Table 4.4

Municipal waste water deposition

No

COUNTRY

TOTAL
URBAN
 WASTE
WATER
(million

m3/year)

ESTIMATED ANNUAL DISCHARGE (million m3/year) ESTIMATED ANNUAL AMOUNT OF WASTE WATER RE-USED 
(million m3/year)

INTO THE SEA OR RIVER

ON LAND IN
SUB-SOIL OTHER SUB-

TOTAL

IN
IRRIGATION

PONDS

IN FISH
PONDS

IN
INDUSTRY

IN
RECREAT.

AREAS

IN
RECHARGES

SUB-
TOTAL

THROUGH
MUNICIP.
SEWER
SYSTEM

THROUGH
OTHER
SEWER
SYSTEM

SUB-
TOTAL

1   ALBANIA 8.52 7.92 - 7.92 - 0.60 0.60 - - - - -

2    CROATIA 71.44 50.23 9.58 59.81 - - 11.60 11.60 - - - - -

 3    CYPRUS 16.66 - - - 0.36 14.38 0.84 15.58 - - 1.11 1.11

4    FRANCE 361.00 359.52 - 359.52   - 1.50 - 1.50 - - - - -

5    GREECE 520.26 373.76 0 373.76 0.29 136.33 1.53 136.63 1.53 0 0 0 0 1.53

6    MONACO 7.50 7.50 0   7.50 0 0 0 0 0 0 0 0 0 0

7    SLOVENIA 6.13 5.08 -     5.08 - 0.94 0.11 1.05 0 0 0 0 0 0

8    SPAIN 589.29 489.08 5.68 494.76 0.33 - - 0.33 91.24 - 0.05 3.69 - 94.98

9    SYRIA 24.80 24.45 0.35 24.8 - - - - - - - - - -

10.    TURKEY 404.87 358.48 0.30 358.78 42.20 0 0 42.00 4.08 0 0 0.12 0 4.18

   TOTAL 2,010.47 1676.02 15.91 1691.93 42.91 153.75 12.40 209.29 96.85 0 0.05 4.92 0 101
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Figure 4.4

Table 4.5

Municipal sludge disposal

No. COUNTRY TOTAL
000 m3/yr

DISCHARGED
000 m3/yr

AGRICULTURE
000 m3/yr

DISCHARGED +
AGRICULTURE

000 m3/yr

OTHER OR
NOT

INDICATED
000 m3/yr

1. ALBANIA 0 0 0 0 0

2. CROATIA 1.75 1.75 0 0 0

3. CYPRUS 5.30 5.30 0 0 0

4. FRANCE 1,207.37 251.26 155.05 24.62 776.44

5. GREECE - - - - -

6. MONACO 91.50 0 0 0 91.50

7. SLOVENIA 0 0 0 0 0

8. SPAIN 3,980.85 1,460.95 381.05 194.99 1,943.87

9. SYRIA 0 0 0 0 0

10. TURKEY 67.94 0 0 27.94 40

TOTAL 5354.71 1719.26 536.10 247.55 2851.81
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Figure 4.5

4.4. Municipal wastewater re-use

4.19 The amount of municipal wastewater re-used in the Mediterranean countries responding
to the questionnaire is relatively small, representing only 5% of the total amount of wastewater
produced.   Details are summarised in Figure 4.6.   The situation varies between individual
countries   A considerable amount of treated wastewater is re-used in Spain and Turkey (16%
and 10% of the total amount of wastewater respectively), mostly for irrigation.   Data are
presented in Table 4.4.    Small amounts of treated wastewater are re-used in recreational areas
in Spain and Cyprus  (0.6% and 0.66% of the total amount of wastewater respectively).  Only
0.008% of the total wastewater produced in Spain is re-used in industry.
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Figure 4.6

4.5. Municipal solid wastes

4.20. The total amount of municipal solid wastes produced in the countries replying to the
questionnaires reached a value of 4,437,600 tonnes per year.  This figure does not include data
from France and Greece, which was not provided.   Details are given in Table 4.6.   The greater
part of municipal solid waste is disposed on land.  From the data received, it is not known
whether disposal is carried out in sanitary landfills or in dumping sites.   Only 4% of solid wastes
produced are incinerated, and 14.94% composted.  Details are summarised in Figure 4.7.   The
greatest percentage of solid waste composted is in Syria (30%), followed by Cyprus and Spain
(8.5% of the total solid waste produced in each case).

4.6. Industrial wastewater

4.21. The amount of data received on industrial wastewater, has been very limited so far.
Replies to the questionnaire on Industrial discharges containing selected substances listed in
Annexes I and II to the land-based sources protocol (form MED/X/BIS/2) were received only from
seven countries (Albania, Cyprus, Egypt, France, Spain, Syria and Turkey).  Some of these
countries returned only a few questionnaire forms, and in all cases,  the data received was very
poor, the questionnaires being only partially completed.  On the basis of information received,
therefore, it is impossible to assess the amount of industrial waste discharged into the sea, or
to evaluate the present situation regarding industrial waste management in the region.
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4.22. Among the medium to large Mediterranean countries,  Turkey was the only one to submit
information on a relatively large number of industrial establishments, but the major part of the
information received was not received through completed questionnaires.  The Turkish State
Institute of Statistics has prepared a Manufacturing Industry Waste Inventory with the aims of
(a) determining the existing situation on environmental pollution originating from the
manufacturing industry, (b) defining the quantity and composition of solid, liquid and gaseous
wastes, and (c) providing control measures and determining which waste products might be re-
usable.  This inventory covers 2548 establishments representing 88.33% of total production and
75.6% of personnel in industrial establishments employing 25 or more persons. The data has
been evaluated for the whole country and for 74 provinces, and covers the year 1991.   The
Mediterranean coast of Turkey is divided among nine provinces,  but data evaluated covered only
384 establishments in four of these provinces,  along with some elaborated information on two
more.  Despite the fact that the above material, together with small number of completed
questionnaires received, cover a wide range of information, data on the type and amount of
substances discharged into the sea was not provided.  It was not possible, therefore, to
calculate the total pollution load from industry.

Table 4.6

Municipal solid wastes

No. COUNTRY TOTAL
ktons/y

INCINERATION
ktons/yr

COMPOSTING
ktons/yr

OTHER
ktons/yr REMARKS

ALBANIA 70.70 1. - 70.70 LANDFILL?

2. CROATIA 189.75 - - 189.75 LANDFILL?

3. CYPRUS 97.30 8.30 - 89.00 S.LANDFILL

4. FRANCE - - - -

5. GREECE - - - - -

6. MONACO 13.00 13.00 - - -

7. SLOVENIA 29.39 - - 29.39 S.LANDFILL

   8. SPAIN 1,771.28 154.44 431.58 1,184.67

9. SYRIA 144.88 - 44.00 100.88 LANDFILL?

10. TURKEY 2121.30 0 187.50 1933.80 LANDFILL?

TOTAL 4437.60 175.74 663.08 3598.19
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Figure 4.7

4.23. Relevant data on industrial pollution are summarised in Table 4.7, and on Figures 4.8
and 4.9.  In general, on the basis of data received,  it could be concluded that approximately
48% of the total amount of industrial process water is discharged untreated, while the remaining
52% is treated before discharge.  Approximately 13% of the process water is discharged into
municipal sewers, about 15% of this amount being treated.   Approximately 14%, two thirds of
which remains untreated, is discharged into rivers; 14%, again two thirds of which is untreated,
on the shoreline,  1% is discharged on land or into septic tanks, and approximately 1.4% is
discharged in an unspecified manner.  The remainder, approximately 57% of the total amount
of process water, of which 33% is untreated, is discharged into the sea directly or via outfall.

4.24. The amount of cooling wastewater is about four times greater than the amount of
process water.  The bulk (95%) of this is discharged untreated on the seashore, about 2% into
rivers, and 0.5% directly into the sea.  Less than 1% of the total cooling wastewater produced
is discharged on land.

4.25. Domestic wastewater from industry amounts to only 28% of the volume of process
wastewater.  Approximately 92% of domestic wastewater is discharged untreated,  either on
the shoreline (54%), into municipal sewer systems (36%) or on land (3%).



Table 4.7

Types of waste water from industry and way of discharge

T y p e   o f   w a s t e   w a t e r

Process waste water Cooling water Domestic water

Untreated
m3/y

Treated
m3/y

Untreated
m3/y

Treated
m3/y

Untreated
m3/y

Treated
m3/y

Municipal system 15,947,125 2,906,734 3,002,094 - 10,133,345 595,260

River 13,582,751 6,458,838 6,996,300 2,930,400 1,286,932 554,375

On land 298,004 1,219,200 3,777,480 - 1,211,433 36,140

On shore 13,728,600 6,280,500 512,815,380 1,999,500 22,074,000 49,500

By outfall 19,536,000 3,600 0 0 0

Other
         Sea    27,515,550

38,809,865
2,708,100

0 716,632 2,119,155

         Lake 0 0 0 0

         Dam 0 0 19,200 0

         Sept. tank
884,086

586,980 0 0 693,672 1,515

         Other 39,199 2,004,320 0 0 652,600 29,200

Total 71,995,315 77,802,437 529,302,954 4,929,900 38,041,159 3,385,145
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4.26. Information on oil discharges from refineries were received from six Mediterranean
countries: Albania, Algeria, Cyprus, Spain, Syria and Turkey, and were related to thirteen
refineries.  The information is summarized in Table 4.8.  The total annual capacity of these
refineries is approximately 70 million metric tonnes, but production in the year reported on was
62.612 million metric tonnes.   The amount of oil discharged into the marine environment from
these refineries was 782.43 metric tonnes, equivalent to 12.5 metric tonnes per million metric
tonnes processed oil.

5. SITUATION ANALYSIS

5.1. There were problems in achieving any significant degree of correlation between the
partial results of the present survey and the results of the 1976-1977 survey, because:

(a) Replies to the current questionnaires have so far been received from only
twelve countries;

(b) The previous survey considered the Mediterranean from the point of view of ten
sub-regional entities, each of which comprised the whole or part of the
coastline of more than one country;

(c) The previous survey was primarily concerned with overall pollution loads for
specific substances;

(d) The mode of approach of the previous survey was different, and results were
mainly reached by indirect estimates.

5.2. Similarly, it was not possible to effect any correlation between the situation as provided
from the completed questionnaires received and the results of implementation in individual
countries of prevention and control measures adopted by the Contracting Parties.  This was for
the same reasons outlined in paragraph 5.1 above.  In addition, 

(a) Evaluation of the effects of any measures in mitigation of pollution requires a
direct comparison between the situation prevailing in 1976/1977 and the one
prevailing at the time of completion of the questionnaires.  As already explained,
such a comparison could not be made,

(b) The majority of the measures adopted by Contracting Parties since 1985 referred
mainly to chemical pollutants.  As has been described above, very little material
on such pollutants, which originate mainly from industry, were received,

(c) There is a relative lack of information from Contracting Parties regarding
implementation of measures adopted.



Table 4.8

Oil discharges from refineries

No Country Capacity

106t/year

Cooling
water
t/year

Process
water
t/year

Ballast
water
t/year

Storm and
other
water
t/year

Quantity of
HC

discharged
t/year 

Ratio of
HC 

disch. to
productio

n
t/106t

Ratio of HC
discharged 
to capacity

t/106t

1. Albania 0.9 1,500,000 - - - 285.00 317.00 713.00

2. Algeria 15.00 0 1,314,000 - - 26.00 1.70 1.75

3. 3.00 420,000 1,000,000 - - 42.60 14.20 14.20

4. 2.90 900,000 1,610,000 - 500,000 90.00 30.00 32.40

5. Cyprus 0.79 12,000,000 20,000 - 10,000 12.00 16.60 15.20

6. Spain 6.00 350,000 526,000 630,000 22,000 4.93 1.45 0.82

7. 8.00 682,088 1,258,527 486,521 - 39.80 5.56 4.98

8. 1.40 135,361 246,893 20,838 21,044 2.90 2.60 2.10

9. 5.00 735,840 1,252,680 534,360 - 86.00 19.40 17.20

10. 8.00 - 3,140,000 2,500,000 0 136.00 17.60 17.00

11. Syria 6.00 0 2,000,000 - - 20.00 3.30 -

12. Turkey 4.40 - 800,000 300,000 400,000 4.40 1.19 1.00

8.70 3,060,000 2,600,000 500,000 400,000 32.80 3.60 3.30

Total 70.09 19,783,289 15,768,100 4,971,719 1,353,044 782.43 12.50 11.16
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5.3. Evidence that some progress has been made lies in the fact that the proportion of treated
(as opposed to untreated) waste being discharged directly into the sea has increased, although
the exact extent of such increase since 1976/1977 cannot be mathematically computed, either
for any country or on a global regional basis.   The same can be said regarding the construction
of submarine outfall structures, which are known to have increased in number since 1976/1977
from sources other than the questionnaires, and which therefore result in more of the waste being
discharged a variable distance out to sea, thereby decreasing coastal pollution by domestic
sewage.   What is, however, evident is that, in several countries, from the data received and
summarised in this document. a large proportion of domestic sewage is still being discharged
directly into the sea either untreated or only partially treated.

6. CONCLUSIONS AND RECOMMENDATIONS

6.1. From the results obtained from the survey so far, no meaningful evaluation can be made,
except for partial evaluations of the situation existing in a number of individual countries, which
is outside the scope of this document.    More complete information, consisting of (a) provision
of further data from those countries which have submitted partially-completed questionnaires,
and (b) provision of complete data from those countries not having replied so far, would enable
both a global evaluation of the existing situation to be made and, at least to some extent, a
comparison with the 1976/77 situation, as data could also be geographically categorized to fit in
with the sub-regional entities used in the first survey.   Furthermore, in order to attempt to
correlate the current situation with control measures taken in the recent past,  more information
on such control measures will be required from countries.

6.2. The scope of the survey, apart from providing a global picture of the existing marine
pollution situation in the Mediterranean region, is also to enable individual countries to obtain basic
data on their own specific situation in order to facilitate the development and implementation of
the necessary prevention and control measures to best meet their specific needs.

6.3. It is recommended that:

(a) The current survey be completed as soon as possible, so that a final evaluation
comprising all Mediterranean countries, i.e. for the whole of the region, can be made.   An
essential prerequisite of such completion is better cooperation from countries.

(b)  A further survey on exactly the same lines, to enable direct comparison, be made after
an adequate period of time,

(c) Such a survey to also take into account the recommendations of the Washington DC
Conference on the preparation of the Global Plan of Action for the Protection of the Marine
Environment from Land-Based Activities.
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ANNEX 1

QUESTIONNAIRES UTILIZED IN THE CURRENT SURVEY
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