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Introduction

1. As envisaged in the Coastal Areas Management Programme (CAMP) exercise
being implemented within the framework of MAP, a Presentation Conference was
organised for each of the CAMP projects for the purpose of reviewing progress
achieved and presenting final results to the national and local authorities.

2. The Conference was organised by UNEP/MAP, the Ministry of the Environment and
Public Works of Greece and the European Investment Bank (EIB). It was hosted
by the Prefecture of the Dodecanese and the Municipality of Rhodes, and was
convened at the Rodos Palace Hotel in Rhodes on 14-15 May 1996.

3. The objective of the Conference was to introduce to the Greek national and local
authorities, the final results of the project and a set of conclusions and -
recommendations for follow-up activities.

4, National and local decision makers, experts and institutions, representatives of
MAP and its relevant Regional Activity Centres (RAC's), representative of the
European Investment Bank (EIB) were present. The list of participants is attached
as Annex [l to this report.

Agenda ltem 1: Opening of the Conference

5. The Conference was opened by Mr. L. Chabason, MAP Coordinator, who extended
his thanks and appreciation to the Government of Greece, in particular to the
Ministry of Environment, the Prefecture of the Dodecanese and the Municipality of
Rhodes for their cooperation and continued support. He paid a special tribute to
the national and local Coordinators for the project (Mr. D. Tsotsos and Ms. K.
Tsakiri), as well as to all other Greek experts and institutions (IGME, EXERGIA, .
among others).

Loy

6. He pointed out that the generous financial support of the European Investment
Bank (EIB) has enabled all of us to tackle.the various activities being implemented
within the framework of the Rhodes/CAMP project. The Coordinator also extended
his thanks to all relevant MAP Regional Activity Centres (RACs) and their
consultants, as well as to the representatives of WHO and FAO, and their
consultants as well as the staff of the Coordinating Unit of MAP.

7. He pointed out that Agenda 21 has confirmed that the concept of Integrated
Coastal Area Management (ICAM), is the main tool for applying the Sustainable
Development approach in Coastal Areas. The Rhodes CAMP clearly reflects the
problems of the interaction between environment and development faced on the
various Mediterranean islands. All of us are now concemed with the future of
these Islands and how to initiate public awareness and policies in order to tackle
their problems. He pointed out that the Rhodes CAMP has brought on a high level
of response to many of these questions.

8. Finally, the Coordinator mentioned that the project would be of high interest to

national as well as to local authorities in Greece, due to the fact that it is dealing
with a well known place of both cultural and natural aspects. The conclusions of
-the studies undertaken within the framework of the-project have shown the main
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10.

11.

12.

trends conceming various economic, development and environmental aspects of
the Island, as well as the pressure on the natural.and historicai environment,
problems of management of towns and beaches, and transportation. Sites of
special intersst have also been identified and problems of water resources and
pollution have also been described. This global approach would give the
authorities an excellent basis for developing concrete policies towards the Rhodes
Island.

Mr. Y. Vournas, Director General of the Ministry of the Environment, welcomed the
participants on behalf of the Government of Greece. He expressed the satisfaction
of Greece with the implementation and results of the CAMP/Rhodes project. He
stressed that the integrated planning and management of coastal areas approach
has been needed and it has now been applied through the CAMP/Rhodes project.
He added that the issue of coordination between all actors involved in this project
at the national and local levels, has not been an easy task for his Ministry, the
Coordinator of the project, but with the cooperation of all, the project has reached a
successful conclusion.

He expressed the view that the results and the experience gained through the
project would be applied in other parts of Greece and pointed out that they could
be also applied in similar parts of the Mediterranean Basin.

He took note with satisfaction of the results and the recommendations of the
project and expressed the wish and the readiness of his Government that a few
priority issues would be continued as a follow-up to the project with the involvement
of UNEP/MAP and the EIB.

Finally, on behalf of the Government of Greece, he expressed his thanks and
appreciation to UNEP/MAP and the European Investment Bank for their
contributions to the Rhodes/CAMP project.

Mr. Paraskevas, the Prefect of the Dodecanese, welcomed the participants on
behalf of the regional authorities and thanked UNEP/MAP and the EIB for their
contributions to the project. He pointed out that there was a need for an integrated
approach to solving the Island’s problems, and developing it in a sustainable
manner. He stressed that development and environment are compatible, and the
Rhodes/CAMP project has demonstrated the importance of the integrated approach
as a tool to achieve sustainable development on the island. He pointed out that
the experience gained through the project is invaluable. However, as it was
proposed in the recommendations emanating from the project, a follow-up to
certain priority activities would be required. In this connection, he proposed the
establishment of a Bureau in Rhodes to be entrusted to supervise the
implementation of the specific recommendations and the follow-up activities. The
Prefecture of the Dodecanese and the Municipality of Rhodes are ready to cover
the running costs of the Bureau including the necessary premises.

Mr. Yannpoulos, the Mayor of Rhodes, thanked UNEP/MAP and EIB for their
contributions and he supported the Prefect's proposal to establish a Bureau in
Rhodes for the supervision of the follow-up activities.



2

13.

14.

. UNEP(OCA)/MED WG.115/3
Page 3

Mr. P. Carter, EIB, thanked UNEP/MAP for their invitation to this Conference and
thanked the Prefect and the Mayor of Rhodes for their hospitality. He briefed the
meeting on the activities of the EIB, in particular in the environmental field. He
pointed out that the Rhodes/CAMP project has been financed as part of METAP
Mediterranean Programme and as METAP is entering its third phase, there is an
opportunity to apply for funds under the environment section. He noted that the
Rhodes/CAMP has had its problems, including the slow start as well as the large
number of the activities within the project, which has made the administration and
coordination of the Project more difficult. This phase of the project was necessary,
but the implementation phase should start soon. He stressed the need to select a
few priority activities, such as liquid waste and water resources, for follow-up.

Finally, he expressed the view that EIB has a potential role in the next phase of the
project.

‘ Agenda ltem 2: Election of Officers

18.

®

After an informal consultation, the Conference unanimously decided to elect the
following Bureau:

President: Mr Y. VOURNAS, Director General,
Ministry of the Environment

Vice Presidents: Mr. Y. PARASKEVAS, Prefect of the
Dodecanese

Mr. G. YANNOPQOULOS, Mayor of Rhodes
Mr. P. CARTER, European Investment Bank
Mr. L. CHABASON, Coordinator, MAP

The Conference agreed also that Mr. I. Dharat, Senior Programme Officer,
UNEP/MAP, would act as the Technical Secretary of the Conference.

Agenda ltem 3: Adoption of the Agenda and Organisation of Work

17.

18.

The Conference adopted the Provisional Agenda and the Timetable proposed by
the Secretariat as it appears in Annex || to this report.

The Conference also decided that it would conclude all its agenda items and its
work during the first day (14 May 1996).

Agenda Item 4: Presentation of Activities

18.

The Coordinators of the Rhodes CAMP project, Mr. I. Dharat (MAP level), and Mr.
D. Tsotsos (Greek level), introduced this agenda item. They gave presentations on
the philosophy of the CAMP approach, the historical background of the project, and
the various activities being implemented within the framework of the Rhodes CAMP
project.
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20.

The following activities were presented by MAP experts and consuitants. A
document entitled "Report on the Final Results of the Coastal Area Management
Programme for the Island of Rhodes (CAMP/Rhodes)", was prepared and
distributed to all participants as document UNEP(OCA)/MED WG.115/2,

see Annex IV_to this report. The document contained the presentations of the
following ten activities:

1 Land-Based Sources and Dumping Protocols

2 Liquid Waste Management

4, Monitoring of Poliution in Rhodes Coastal Region

5. General Water Resources Master Plan

7 Programme of Environmentally Sound Energy Planning

8 Programme of Protection of Historic Settlements

9. Training Programme on Geographical Information System (GIS)
10.  Environmental Impact Assessment (EIA)

13.  Integrated Planning Study for the Island of Rhodes

14.  Specially Protected Areas

Agenda ltem 5: General Discussion

21.

22.

In the general discussion which followed the presentations, the participants raised
some questions which were answered by the relevant speakers and by the Prefect
of the Dodecanese, the Mayor of Rhodes, the Director General of the Ministry of
the Environment and the Coordinator of MAP.

The full-time participation of the national and regional decision makers as well as
other local authorities demonstrated the seriousness and enthusiasm on their part
and their readiness to cooperate in the implementation of the recommendations
emanating from the project. They also expressed their satisfaction with the
involvement of UNEP/MAP and the European Investment Bank (EIB) in the
Rhodes/CAMP project and with the level of cooperation between the three parties
involved in the project.

Agenda ltem B: Conclusions and Recommendations

23.

After the general discussion, the Secretariat presented the draft of the conclusions
and recommendations which were proposed to be adopted by the Conference. A
few new policy recommendations were also proposed from the floor and were also
accepted by the Conference, including a proposal by the Prefect to establish a
Bureau in Rhodes with a view to promoting and eventually supervising the
implementation of the recommendations of the Conference. The text of the
conclusions and recommendations approved by the Conference is contained in
Annex | to this report.

Agenda ltem 7: Closure of the Conference

24,

After the customary exchange of courtesies, the President declared the meeting
closed on Monday, 14 May 1996, at 19.45 hours.
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ANNEX |

CONCLUSIONS AND RECOMMENDATIONS APPROVED BY THE CONFERENCE

The Conference approved the following Policy Recommendations, Proposals for

immediate implementation of the follow-up and Technical Conclusions and
Recommendations:

A)»—-POLICY RECOMMENDATIONS

1.

The Conference was of the opinion that a follow-up of the most relevant and
highest pricrity activities is desirable. UNEP/MAP and the European Investment
Bank involvement in this new phase would be welcomed. A follow-up would
depend, inter alia, on the identification of viable projects.

The Conference noted the proposal made by the Prefect of Dodekanese, M.
Yannis Paraskevas, to establish a Bureau in Rhodes with a view to promoting and
eventually supervising the implementation of the recommendations of the present
phase of the project. The Prefecture of Dodecanese and the Municipality of
Rhodes will be prepared to cover the running cost and premises of the Bureau.
All actors including UNEP/MAP and the European Investment Bank were
encouraged to support the proposal to the extent they are able. The modalities
of the proposal remain to be worked out.

The Conference took note of the importance of the Gadoura Dam for the final
solution of the management of water resources, and thereto for the future
development of the Island.

The ‘aétivities implemented during the project and the results achieved indicated
that, due to a number of facts and causes of internal (Rhodes) and external
(Greek and international) character, the present type and context of the socio-
economic development have to be gradually, but timely, madified and changed.

The economic structure should be diversified, agriculture revitalized and the
present fourism project refocussed toward a sustainable model, capable of
reducing the present risks and to meet the challenge of the future.

In order to achieve the above, the major present risks should be minimized or
eliminated, basic prerequisites fully met, major resources sustainably managed
and exploited. Accordingly the following priorities should be recognized and dealt
with:
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b)

Solid and liquid waste management, the major risks as a potential source
of health accidents, should be upgraded, a master plan for the liquid waste
management system prepared and implemented through appropriate
investments, the same for urban solid waste, a reliable system of
monitoring and pollution control to be established;

The water resources management, a basic prerequisite for future
development, should be established according to the Water Resources
Management Plan, EIA in the proposed dams to be prepared as well as
the feasibility studies for the reservoirs and the distribution system.

The most important natural resources, the basis of the future sustainable
development programme, i.e.:

- the coastal strip

the areas of high natural and environmental value -

- the areas and objects of cultural and historic heritage, and
- the renewable sources of energy,

should be adequately protected, properly managed and rationally exploited
as basic elements of the updated and refocussed tourism project, and in
particular:

- the coastal area and urban zones through the preparation and
adoption of an Integrated Master Plan;

- the areas of natural value through the establishment of the proposed
system of specially protected areas in the Island;

- the historic and cultural areas and objects through the presented
programme of rehabilitation and conservation; and

- the remarkable renewable sources of energy to be grefually
exploited through the installation of wind generators and :olar
stations.

A programme of sustainable project of tourism, capable to meet the challenges

of the future, should be prepared, approved and gradually implemented.

8. An integrated study of present trends and future options of urban development in
the Island should be prepared.

'jz
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The national and local authorities should undertake an analysis of the institutional
and legal arrangements needed for the management and integrated
implementation of the above proposals.

PROPOSALS FOR THE IMMEDIATE IMPLEMENTATION OF TH= FOLLOW-UP

A task force composed of representatives of national, regional and local
authorities and MAP should be established with an objective to producing a Plan
of Action for the implementation of the follow-up, within a period of eight months.

Axes of action:

2.a lLong-term
Support for sustainable development strategy;

2.b  Medium-term
- Environmental Management Programme for the Island to integrate
sectorial concerns (water, liquid waste, solid waste etc)
- Integrated Master Plan, complementary to the Environmental
Management Programme
2.c  Shori-term :
Environmental upgrade actions

2.1 Medieval Town N
2.c2 Touristic areas in need for environmental improvement
2.¢3 Rural areas and conservation

Feasibility studies and bankable documents (EIB/METAP/MAP/PAP-Greek,
national, regional authorities) would be prepared.

TECHNICAL CONCLUSIONS AND RECOMMENDATIONS

The following technical conclusions and recommendations emanating from the
implementation of the various activities within the framework of the CAMP
project for the Island of Rhodes were adopted:

Activity No. 1: LAND-BASED SOURCES (LBS) AND DUMPING PROTOCOLS

Conclusions

1. The results mentioned and the information supplied in the report of the
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final results of the Rhodes CAMP project (UNEP(OCA)/MED WG.115/2),
provide sufficient indication of the situation in the coastal area. Itis
evident that the area is of high importance to tourism as the seasonal
increase may double the population, thereby giving rise to more than
double the amount of wastewater to be collected, adequately treated
and discharged. The installations for the local population show that an
extension of the actual wastewater treatment plants is needed, while
tourist establishments supplied by their own individual treatment plants,
which are mandatory by law, can handle the seasonal increase provided
they function under the planned efficiency.

2. A more effective method of enforcement is needed in order to
"~ discontinue, and preferably to localize, the illegal connections to the
stormwater system, thus avoiding pollution of the discharged sites. The
local authorities must be persuaded to only take proper action for facing
specific problems when exact data are provided. Reliable data forms
the foundation for any adequate future activities to be undertaken, and
local authorities must be made aware of this.

3. The situation regarding industrial effluents is quite clear because of the
limited number of installations, and it appears that sufficient treatment
and adequate discharge is taking place. In addition, the expert has
clearly stated that there are no point sources of pollution related to
mercury, cadmium, organohalogen and organophosphorus compounds
or any other compounds listed in the 13 common measures adopted by
the Contracting Parties to the Barcelona Convention and its related
protocols. [t was also added that a programme is to be commenced on
the incineration of used lubricating oils in the island’s lime kiln.

4. Finally, according to the information provided, no marinas exist on the
island. A problem which is in need of special attention is that of the
olive mills’ wastewater. The seasonal functioning, the small size of the
units and the absence of appropriate and economically suitable
technology constitute the factors which one can deal with.

ll. Recommendations

Taking into account the LBS report of the Island of Rhodes and the points
clarified above, the following proposals can be made:

1. All reported data must be taken into consideration when suggestions for
liquid waste management have to be made;

®
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In order to have more reliable data for the LBS, and to follow up the
results of the proposed measures, a well-designed monitoring network
has to be created on the Island of Rhodes following a study based on all
available data on this matter. Priorities for monitoring must be given to
“hot-spot” areas regarding the presence in seawater, sédiments and
seafood of substances which can produce human health hazards or -
hazards to the marine environment;

.

An appropriate study of the quality and quantity as well as the

k composition of solid wastes produced, is essential for the safe

management of the dumping sites. In addition, geological surveys for
deciding on the most suitable areas for disposal of solid wastes must
follow the first study;

An issue which needs further investigation is the pollution by persistent
synthetic materials and its related measures of control, comprised in the
common measures adopted by the Contracting Parties to the Barcelona

' Convention. Since no or limited data exist on the level and nature of

the litter, and the litter sources, it is proposed to engage an expert. The
expert should visit the Island and, together with local authorities, should
prepare a programme of actions for implementing the common
measures required to control litter contamination in collaboration with the
local authorities, following the guidelines of the developed methodology
described in the report IOC/FAO/UNEP(1889). In addition, he should
design wherever possible educational programmes and/or campaigns for
youngsters and schools. ‘

.-

D
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O ONMEASHRES. &

SO0

Interirﬁnviror; entalCTTallty Crteria
for Bathing Waters (1985) (Article

7.1(c))

Programme for monitoring bathing water
exists

2. Interim Environmental Quality Criteria No mercury producing activities exist on
for Mercury (1985) (Article 7.1(c)) the island

3. Measures to Prevent Mercury Pollution | No mercury producing activities exist on
(1987) (item 4 of Annex 1) the island

4, Environmenial Quality Criteria for Included in the monitoring of bathing
Shellfish Waters (1987) (Article 7.1(c)) waters

5. Measures for Control of Pollution by It is planned for incineration
Used Lubricating Qils (1989) (item 6 of
Annex 1)

6. Measures for Control of Pollution by No cadmium producing activities exist
Cadium and Cadmium Compounds on the island
(1989) (item 5 of Annex I)

7. Measures for Control of Pollution by No major sources of organotin
Organotin Compounds (1989) (item 3 of | compounds
Annex [)

8. Measures for Control of Pollution by No major sources of organchalogen
Organohalogen Compounds (1989) compounds
(item 1 of Annex I)

S. Measures for Control of Pollution by No major sources of organophosphorus
Organophosphorus Compounds (1991) | compounds

10. | Measures for Control of Pollution by No or limited data exist
Persistent Synthetic Materials in the
Mediterranean Sea (1991)

11. | Measures for Control of Radioactive No sources of radioactivity
Poilution (1891)

12. | Measures for Controi of Pollution by See 1 above
Pathogenic Microorganisms (1981)

13. | Measures for Control of Pollution by Related to monitoring

Carcinogenic, Teratogenic and
Mutagenic Substances (1993)
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Activity No. 2: LIQUID WASTE MANAGEMENT

I Recommendations

The General Plan is essential but not sufficient for the implementation of the
measures for the control of wastewaters. It is recommended that the decision
makers decide on follow-up activities, particularly: investigation works for
acquiring more accurate information, preparation of the Wastewaters Master
Plan, preparation of Feasibility Studies, having as content-outline:

1. Additional investigations to cover field, laboratory, and office activities
needed to determine more accurate “input” data for the preparation.of
the Master Plan.

2. Technical data on future sewage systems to such detail as to enable the
preparation of Feasibility Studies for particular systems.

3. Feasibility Studies based on the adopted Master Plan, and in
accordance with a time schedule for each investment entity.

4, Establishment of a Wastewater Management Organisation for the
support of the treatment plants of small setilements. .

5. It is recommended that, as an immediate action, investigation works for
the Wastewaters Master Plan be started. Along with the establishment
of the Wastewater Management Organisation, it is necessary to ensure
the cooperation of the sector departments of the Prefecture as well as
the financial sources for the follow-up activities.

Activity No. 4: MONITORING OF MARINE POLLUTION IN RHODES COASTAL
REGION

I. Conclusions

In general, the quality of Rhodes coastal waters as far as microbiological and
physico-chemical parameters are concerned is very good.

No major industrial activities take place on the island which could cause ‘
chemical pollution from heavy metals or petroleum hydrocarbons. It is evident
that the main pollution sources affecting the coastal environment are urban
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effluents together with urban and agricultural run-offs.

II. Recommendations

It is, therefore, suggested that the sea water quality in the vicinity of sewage
treatment plants is monitored systematically. As regards pollution control
measures, it is suggested that unrestricted sewage discharges in streams
should be avoided and that a rational use of fertilisers and pesticides should
be applied. A long-term measure could be related to the upgrade of the
operating efficiency of sewage treatment plants to include nutrient removal.

Activity No. 5: GENERAL WATER RESOURCES MASTER PLAN

. Conclusions

1.

On the basis of the achieved results it can be concluded that the
capacity of water resources of the island of Rhodes can meet all long-
term water demands. The capacity of the water resources is estimated
at 246 Mm?3/year, of which surface waters account for 131 Mma3/fyear,
and groundwaters for 115 Mm3/year. At present, only about 27
Mm3/year are utilised, while the rest flows into the sea. The total
planned long-term demand amounts to 87.67 Mm3/year.

The proposed solution envisages predominant utilisation of surface
waters for supplying the population, tourism, and industries, while the
groundwaters would be mostly used for agricultural purposes.

To secure sufficient quantities of water throughout the year, it will be
necessary to build reservoirs. Their role is to secure and even
distribution of waters over the time, i.e. to accumulate surplus water in
the winter period to bg used in the dry summer period.

A number of alternative solutions of the water supply system have been
analysed. As the most favourable, the following one was selected:
water supply system with one main accumulation (Gadouras) and two
smaller ones (Kritinia: and Apolakia - the latter already existing). The
water from the Gadouras reservoir would be used for the water supply
of the greatest part of the island. The water from Apolakia would serve
for irrigation and water supply, and the water from Kritinia for water
supply and irrigation of the western part of the island.
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5. The central-southern part of the island have a surplus of good water,
while the northern, most developed part of the island, faces shortages
since the local sources are exhausted and partly polluted. Accordingly,
the proposed solution of the water supply system envisages transport of
the most of the water from the central-eastern part of the island to the
north.

6. Rainfall and water sources induced harmful effects are not particularly
pronounced on the island, and regard primarily soil erosion and
occasional minor flooding during intensive rain storms in the winter
months.

7. Water resources in the areas of intensive urbanisation are exposed to
pollution from sewerage systems, as well as those in the areas of
intensive agricultural activity. In the northern parts of the island and in a
part of the city of Rhodes, over-exploitation caused sea intrusion in to
the groundwater. The quality of water in all parts of the island is very
good.

Recommendations

The project identified the following activities to be implemented as urgent
priorities:

1. Rational and sustainable management of water resources of the island
of Rhodes requires, above all, a considerable improvement of collection
and procession of hydrometorological. hydrological and hydrogeological
data, and establishment of a hydrological data bank.

2. On the basis of the project, a feasibility study of the water supply
system of the island has to be prepared, and all other accompanying
activities have to be performed.

3. To secure a continuous and safe water supply on the island of Rhodes it
will be necessary to perform a detailed analysis of the environment and
socio-economic effects of the construction of the water supply system,
and particularly of the Gadouras dam. The construction of the dam will
affect the environmental characteristics of both up and down stream
areas, which have to be thoroughly analysed, and all protection
measures must be taken.
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4, The proposed supply system requires the establishment of an
appropriate unified organisational structure to manaae and take care of
all water resources of the island.

Activity No. 7: PROGRAMME OF ENVIRONMENTALLY SOUND ENERGY
PLANNING

I Recommendations

Based upon the results of different actions undertaken so far, the following
recommendations may be proposed:

1. Before the beginning of the projects of installation of WTGs at the
chosen microlocation, it is necessary to initiate the programme of
measurements of wind characteristics at these sites for a minimal period
of one yar. It is obvious that measurements should be taken before and
after realisation of the project. Measurements should start as soon as
possible, based on the previously elaborated measurement programme.
The number of autonomous anemometer stations should be from 3 to 5.
This is in function of estimating the average values of the specific wind
speed.

2. In order to create awareness to the local people and to coordinate
actions in energy planning and management on the island of Rhodes, it
is necessary to establish officially the Energy Office (preferable at the
Prefecture of Dodecanese in Rhodes) to be in charge of promotion
events on renewable energy shources and energy savings, media
campaign, promoting the results and conclusions of the UNEP activity .
on Environmentally Sound Energy Planning, and updating the required
energy plans.

3. In order to achieve a further lowering of the total energy cost in the local
energy system and preserve the environment, the following activities are
proposed:

- On-site surveys and audits in the hotel and industry sectors
followed by specific proposals of energy conservation measures;

- Training courses on energy conservation and rational use of
energy for managers and technical staff in the hotel and industry
sectors;
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- Feasibility and Technical Studies on specific projects;

- Proposals of new incentives in order to stimulate and promote
more extensive utilisation of renewabie energy sources.

Activity No. 8: PROGRAMME OF PROTECTION OF HISTORIC SETTLEMENTS
I Conclusions

1. The conclusion that can be drawn from the implementation of this
programme is that it has given impetus to all urban projects and major
interventions in the Medieval Town of Rhodes; its impact is doubtless
both positive and quite considerable.

I, Recommendations

1. Of course, one cannot consider that the work on the Medieval Town of
Rhodes is completed since in the two-year programme. The studies
and basic projects in the Medieval Town were not concluded. More
specifically, it is felt that the work must continue in order to finalise the
inventory and the Master Plan as a step towards integrated planning
and the relevant changes in the legislation affecting the Medieval Town
of Rhodes. The contribution of the programme MAP/EIB METAP "The
Island Of Rhodes" is therefore considered necessary and will make
possible to conclude the effort already extended; the result will be an
important example on the management of historic towns.

2. The integrated management and restoration of the pilot/neighbourhood
of Saint Panteleimon must also be analysed, the same goes for the
bombed-out areas, the coast and moats.

3. It is also imperative to organise better the Bureau of the Medieval Town
of Rhodes and the competent services for a more effective
implementation of plans, a better management of controls and a
sounder restoration and development in the area.

Activity No. 9: TRAINING PROGRAMME ON GEOGRAPH!CAL INFORMATION
SYSTEM (GIS)
l. Conclusions

The main achievements of the GIS activity are as follows:
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1. GIS equipment delivered and installed in the Prefecture of Dodecanese;
2. The institutional arrangement for the location of the GIS equipment and
programme was studies, the most suitable solution proposed and

accepted;

3. The end users were trained for the GIS application with excellent
results.

Il Recommendations
The main follow-up Activities are:
1. the installed GIS equipment and the established GIS group to be
permanently involved in a GIS programme for the Prefecture of

Dodecanese, supporting planning and management activities;

2. the ARCview 2.1 software to be acquired.

Activity No. 10.  ENVIRONMENTAL IMPACT ASSESSMENT (EIA)

L Conclusions
The main achievements bf the EIA activity Were°

1. upgrading of the local institutional and mdnvndua] capacmes for the
application of the EIA process;

2. preparation of the EIA for the wastewater treatment plant;
3. development and introduction of the DST for the wastewater treatment
plant.
iL. Recommendations
The main follow-up Activities are:
1. As a result of discussions with local authorities, an expansion of the

DST on several items will eventually enlarge its usefulness (drinking
water parameters, marine sediments, etc)
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It seems that the planned new wastewater treatment plants in the island
(see activity: Liquid Waste Management) will not be able to install their
own analytical labaratories for performance control due to lack of
qualified staff for continuous management of the plants. Therefore, the
establishment of a center for supporting those plants was recommended
as an important follow-up activity. This centre should be fully equipped
with portable analytical instruments, as well as with related software and
DST for "around the clock” supervision of the smaller plants. In this
framework, the already prepared DST will play the key role.

A detailed study for the technical prescription of this centre is one of the
recommendations for the follow up of the Project.

Activity No. 13: INTEGRATED PLANNING STUDY FOR THE ISLAND OF

RHODES

Conclusions

In summary, the main general outputs of the IPS Activity include:

1.

First, it provides a framework for Integrated Planning and a practicla
demonstration of the application of the guidelines for Integrated Coastal
Zone Management following a sequence of “problem-opportunities--
opportunities-options-strategy-planning activities-follow-up”.

Second, it provides a strategy relevant to the activities of the various
"user groups” concerned and involved in the planning and management
activities in Rhodes, including physical planning (area-specific) and
environmental management guidelines for the national and local experts
for continuous policy initiatives.

Third, it provides the focus for initiating a process of consultations with
regard to “where we go from here” in terms of technical and financial
assistance and project programme implementation actions emanating
from the IPS.

Recommendations including follow-up actions:

Two main objectives require follow-up actions:
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1.
2.

Getting the strategy off the ground

Focussing on investments and providing roles for donors and resource
mabilisers.

Follow up actions concern projects, detailed pre-investment studies and
programme preparation. These recommendations should enable local, national
and international agencies and “actors” to identify their role in subsequent
activities and contributions to the follow-up programme.

Proposed Actions:

1.

Preparation of an overall Integrated Planning Master Plan containing
Management Plans for each of the zones, developing in more detail the
Management Plan for the Environmental Conservation Zone, and a
Priority Investment Portfolio;

Preparation of Liquid Wastes Master Plan;
Preparation of Water Resource Feasilibity Study;

Preparation of Wind Generation Systems Feasiblity Study for the
micro-locations in the Biosphere Reserve, data collection through the
installed solarimetric equipment and pre-feasilbiity study for the
installation of a photovoltaic system;

Preparation of detailed Environmental Impact Assessment guidelines;

Preparation of an inventory of important cultural sites and historic
settlements, including restoration and management guidelines and a
time-bound priority action plan based on the Mediaeval City Master
Plan;

Preparation of a public education programme on sustainable
development.

Activity No. 14: SPECIALLY PROTECTED AREAS

l. Conclusions and Recommendations

On the basis of the results and conclusions of the field studies and the
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consultation meetings, guidelines for the conservation and Management of the
natural and cultural heritage of Rhodes were elaborated taking into account the
following general principles:

ensure that development should not degrade the resource base upon
which it depends;

preserve ecolagical integrity through establishing ecologically
sustainable limits for resource use;

ensure that natural resource access is equitable between generations;

use archaeological and environmental conservation as a tool to
stimulate economic development;

maximise uniqueness or authenticity of product;

utilise a precautionary approach.

The main actions and follow-up activities proposed by the mentioned
guidelines are:

As soon as the authorities of the Island have agreed on the necessity and the
benefits linked to the adoption of a CAMP for the island of Rhodes, they will
- have to:

Preparation of a Coastal Area Management Plan for the Island of Rhodes

Prepare a zoning for activities and conservation

At the Island level, a general zoning has been proposed by both the
development and environment approach, reaching the same conclusion
for the separation of the Island in three main areas:

a conservation area which encompasses the main natural, and cultural
(mainly landscape) features, mainly south of Gennadi, the western
coastal area to Fanes and the hinterland area. The principal objective is
the conservation of nature, of natural resources, landscape and cultural
heritage. Development should be mild;

an intermediate area where the development could be controlled and
covers the east coast from Faliraki to Gennadio Bay. The principal
objective is a sustainable development with some areas of conservation.
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- an urban, industrial and touristic area which is considered as saturated
and encompasses lalyssos, Ixia, Rhodes and Faliraki. The objective is
to develop the area with the respect of the cultural features of the area.

The second and the third areas play a role of buffer zone for the previous one.
The main objectives and activities in relation with conservation does not
preclude other sustainable activities. This zoning, if applied, could make the
Rhodes Island a good example of Biosphere Reserve according to the Man
and Biosphere programme criteria.

The conservation area could include different levels of management and part
of this area could be classified as protected areas according to their features
and sensitiveness (nature reserve, protected landscape etc.). Such protected
areas should cover the Petaloudes valley, Profitis llias forest, the artificial lake
of Nani, the Attaviros forest, the islands of Makry, Stroggyli and Tragoussa,
Armenistis-Akramatis-Monolithos, the bay and coast of Apolakkia, the islands
of Xtenia and Karavolas, the peninsula and tombolo of Prassonissi, and the
coast of Plimiri. Each area will be afforded a specific management plan
according to its resources (species, ecosystems) and their basic requirement in
an island context.

Obtain a consensus at the Island’s regional and local level

- Develop and maintain all along the process a participatory approach,
including in particular all the governmental depariments, local
communities, the private sector, NGOs. To be effective on the medium
and long term any regulation should have public acceptance and be
supported by local people and users. '

Offer alternative or compensation for displaced or reduced activities

- Even if such a programme brings short, medium and long term benefits
for all the population, it is evident that in the first years of the process,
some activities will have to be reduced or abolished due to their
incompatibility with the objectives of the CAMP or of nature
conservation. Users or community groups whose rights or activities are
abolished, displaced or reduced should be given alternative rights or
activities or otherwise be compensated.

Use the existing or adopt and implement the necessary legislation

- The creation and management of protected areas and the creation of
adequate institutions for the successful implementation of the plan.
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Such a legislation or regulations will have to cover in particular the
development outside village expansion boundaries, the designation of
areas of outstanding natural, ecological and cultural value, the strict
preservation of traditional architectural character, the encouragement of
agricultural development, housing restoration, eco-tourism development
in the villages, incentives for such actions, impact assessment of any
existing and new project.

Adoption of a CAMP and programme of implementation

A process for the legal adoption and implementation of the plan has to be
found, using the existing legislation or seeking new instruments.

.‘ Implementation

From the CAMP adoption to its implementation, a long way remains, which will
be realised through the improvement of the existing environmental policy for
the island and a strengthening of the local administrations/institutions.
Different level of actions are needed.

- for the short term priority has to be given to the creation under the
responsibility of the Prefect of an Environment Coordination
Committee including all the relevant departments for the implementation
of the environmental law of the physical plan, of the proposed
regulations, etc.;

- for the medium and long term actions dealing with conservation of
nature and natural resources, create from the existing relevant
departments a planning and management team or protected area

‘ authority; :

- develop and implement with the relevant institutions collecting scientific,
ecological and socio-economic data a continuous survey of the
marine and terrestrial environment and in particular for the existing,
potential and created protected areas;

- prepare and adopt for each protected area a specific management
plan or at least a general management plan for the conservation area.

Identification of Projects, Feasibility Study and Funding Sources

As part of the plan, development and conservation projects will have to be
identified and evaluated. The three main actions are the following:
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Identify and prepare developmént and conservation pilot projects

this could include the amelioration of the sewage system, a befter
knowledge and management of the water resources, a support to the
hinterland development (agriculture and forestry), restoration of
traditional villages and houses, new tourist development in particular
inside the villages, rehabilitation of hotels, upgrading of historic
monuments, specific valorisation of protected areas and landscapes,
etc.

Costs, benefits and funding aspects of the conservation

the cost and benefits of each of the scheduled activities or programmes
will have to be analysed. For the implementation, national, regional and
local resources could be identified for these actions, in particular the
private sector could be an important partner. In addition, important
funding could be afforded by international organisations, and in
particular the European Union through different existing programmes.

Research international recognition

with such a CAMP and an effective implementation, the Island of
Rhodes could seek for international recognition. In particular, the Island
as a whole could be classified as a world heritage site, both for natural
and cultural value. Another opportunity is an application as a Biosphere

Reserve of UNESCO for the conservation area of the Island.
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4. Presentation of activities
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5. General discussion
6. Conclusions and recommendations
7. Closure of the Conference
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Conference on the presentation of the final
results of the Coastal Area Management Programme
for the Island of Rhodes

Rhodes, 14-15 May 1996

REVISED TIMETABLE
Tuesday, 14 May 1936 Agenda ltem Subject Speaker
Morning Session
10.00 - 10.30 1 Opening Statements - Mr. L. Chabason,
MAP Coordinator
- Ms. E. Papazoi
Deputy Minister of Env.
- Mr. Y. Paraskevas
Prefect of Dodekanese
- Mr. G. Yannopoulos,
Mayor of Rhodes
- Mr. P. Carter (EIB)
10.30 - 10.40 2 Electfon of officers -
' =3 - | Adoption of the Agenda -
10.40 - 11.00 Coffee break

11.00 - 11.15 4 Presentation of

: activities followed by
discussion on each
presentation:

- General presentration of | - Mr.l. Dharat (MAP)
the CAMP project for the | - Mr.D. Tsotsos

Island of Rhodes Greek Coordinator of
the project
11.16 - 11.45 4-A - Land-Based Sources - Mr.G.Kamizoulis (WHO)
- Monitoring of pollution - Ms. K. Katsara (Min.
of Environment-Greece)
11.45 - 12.00 4-B - Brief introduction of PAP | - Mr. I. Trumbic
activities (GIS, EIA, etc.) Acting Director
(PAP/RAC)
12.00 - 12.16 4-C - Liquid Wastes - Mr. D. Tsotsos
(Min. of Environment
Greece)
12,16 - 12.45 4-D - General Water - Mr;. G. Kounis (IGME)
Resources Master Plan - Mr. Llacovides (PAP
Consultant)
12.45 - 13.00 4-E - Programme of - Mr.S.Konstandinidis

Environmentally Sound (EXERGIA)
Energy Planning




Afternoon Session Agenda ltem Subject Speaker
14.30 - 18.00
14.30 - 15.00 4-F - Specially Protected - Mr. M. Barbieri
Areas (Expert SPA/RAC)
15.00 - 15.45 4-G - Programme of - Mr. D. Drocourt, Director
protection of Historic (Secretariat for
Settlements Historic Sites)
- Mr. G. Dellas
(Bureau of Medieval
City of Rhodes)
15.45 - 16.00 Coffee break
16.00 - 13.00 4-H - Integrated Planning - Mr.G. Constantinidis
Study for the Island (PAP Consultant)
of Rhodes
Wednesday 15 May 1996
Morning Session
(0€0.30 - 11.00 5 - General discussion - b
11.00 - 11.30 Coffee break
11.30 - 12.30 6 - Conclusions and
recommendations
including follow-up
proposals
12.30 - 13.00 7 - Closure of the - L. Chabason (MAP)

Conference

Athens
2 May 1996
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INTRODUCTION
BACKGROUND AND PREPARATORY ACTIVITIES

Ever since the beginning of its activities in 1975, MAP has besr: aware of the need
to apply the process of integrated planning of the development and management
of the resources of Mediterranean marine and coasizl areas in order to address
immediate and future marine and coastal environmental and development issues in
the Mediterranean region. Since 1987, MAP has geared its ac:ivities towards the
development of an environmentally sound integrated Coastal Areas Management
Programme (CAMP) for the Mediterranean region. Moreover, satisiying the needs
of the present, without compromising the ability of future generations to mest their
own needs, i.e. sustainable development, was an essential facior when
undertaking the process of integrated planning of the development and
management of the resources of the Mediterranean Basin.

CAMP is a new form of MAP cooperation with national and local institutions and
experts aiming primarily to create conditions for the process of Integrated Coastal
Areas Management, to be introduced and developed in Meditertanean coastal
areas as a major tool for achieving sustainable development. Comparatively small
areas of the region were selected to carry out activities on the basis of the
integration of knowledge and experience obtained by all MAP components.

The focus of CAMP implementation is on the work of local institutions and experts.
This approach was selected since analysis showed that a large number of
international programmes implemented in Mediterranean developing countries by
highly competent international expert teams were not sufficiently adaptable to the
local conditions and follow-up due to the fact that the local institutions and experts
had not been sufficiently involved in those programmes and czpacity building had
not reached a level which could guarantee a successiul use of the programme
results. A political commitment at the national and local level, and broad social
support and involvement are the basic prerequisites for the development of a
successful sustainable development programme in a given arez.

This new approach of integrating resources management, including coastal
resources with environmental protection, received full affirmaticn through the
conclusions of the United Nations Conference on the Environment and
Development held in Rio in 1992, as set out in the document “Agenda 21", chapter
17: Programme of Action for Sustainable Development. UNCED gave high
prominence to integrated coastal zone management because it is seen as playing
a key role in meeting three kinds of coastal needs which are of increasing
importance: the sustainable development and rational use of coastal resources; the
protection and development of marine and coastal ecosystems and biodiversity;
and a rational response to the expected climate change. Consequently, the
Conference recommended that all coastal nations develop capabilities for
integrated planning programmes as soon as possible and develop their own
national plans.

The CAMP approach was officially approved by the Sixth Ordinary Meeting of the
Contracting Parties to the Convention for the Protection of the Mediterranean Sea
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against Pclution and its related Protccols (Barcelone Convernticn) held in Athens.
3-8 Ocioter 1989 (UNEP(OCA)MED IG.1/5). Four CAMP prciscis were apgroved
during this mesting, (Kastela Bay, lzmir Bay, Syrian Coast anc :he Island of

The Gresek Government expressed its commitment to the phiicscphy of the v
integraied cianning and management of coastal arezs and ncminated the Isiand of
Rhodes as one of the first group of Coastal Areas Managemert Programme.

On the basis of this decision, an “Agresment Relative to the Ccastal Area
Management Programme for the Island of Rhodes - Greece”, was signed betwesn
UNEP/MAF and the Government of Gresce in November 18€C.

The Europezn Investment Bank (EIB) decided to assist financizily the .
implemeniziion of some of the activities in the Rhodes CAMF Frogramme (Phase

[I). An agresment was signed in January 1983 by UNEP/MAZ, the European

Invesiment Bank and the Greek Government, by which EIB aficcaied to the

projec. uncer the European Community Financial Instrument fcr the Environment

(LIFE), and the Mediterranean Environmental Technical Assisiznce Programme

(METAP), an amount of EU 360,000 (which corresponds to US Dollars 435,000 at

an exchangs rate of 0.8275862 ECU per US Dollar).

Implementation of the Rhodes CAMP project comprises thres chases:

Phase I

The first phase of the project (1988-1890) was implemented under MAP Regional
- Activity Cenire for Priority Actions Programme (PAP/RAC) pilc: projects as a new
form of advanced collaboration of PAP/RAC and other MAP pregrammes with
national anc local institutions and experts aimed at creating ccnditions for
introducing or developing the process of integrated planning and management of ‘
coastal rescurces. During this phase, preparatory activities were completed and a
considerable khowledge was gathered on the state and probiems of ecosystems in
the pilot area of Rhodes.

This phase was financed by the Mediterranean Trust Fund (MTF) within the
framework of MAP. .

Phase Il:

The second phase of the project (1991-1992) was implemented under the Coastal
Areas Management Programme (CAMP) through which all MAP components were
included equally. A detailed workplan was prepared and incorcorated in the
Agreement relative to the Coastal Area Management Programme for the Island of
Rhodes signed by UNEP/MAP and the Greek Government in November 18€0.
This phase was financed by the Mediterranean Trust Fund with a counterpart
contribution from the Greek Government.

The Second Phase of the project lasted until the end of 1992, when a Presentation
Conference was held in Rhodes, on 14-15 December 1992. During this
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Conference, the final results of the project were presented officially to the Gresk
authcrities at national and local levels (doc: UNEP{OCA)/MED WG.80/3). One of
the main outcomes of the Conference was the proposal for a follow-up to the
project on a few important activities which was presented to the European
Investment Bank (EIB) for possible financing.

Phase lil:

The third phase of the project (1993-1996) has been financed by a grant from the
" European Investment Bank (EIB), of US Dollars 435,000. A contract to that effect
was signed between UNEP/MAP, EIB and the Greek government in January 1993
(see Annex | to this report).

| egislative Authority

The legislative texts relating to this project are:

- Mediterranean Action Plan (Barcelona, 1975);

- Convention for the Protection of the Mediterranean Sea agzinst Pollution
and its Protocols (Barcelona, 1976);

- Sixth Ordinary Meeting of the Contracting Parties to the Barcelona
Convention (Athens, 1989) - document: UNEP(OCA)/MED [G.1/5;

- Seventh Ordinary Meeting of the Contracting Parties to the Barcelona
Convention (Cairo, October 1891) - document: UNEP(OCA)/MED 1G.2/4,

- Agreement relative to the Coastal Area Management Programme for the
Island of Rhodes - Greece, signed in November 1880;

- Contract on “METAP/LIFE - Coastal Area Management Plan - Rhodes’,
signed in January 1993 between UNEP/MAP, EIB and the Greek
Government.

Ten Activities were selected for follow-up with the objective of preparing an
Integrated Planning Study for the Island of Rhodes. The ten activities are:

Land-Based Sources and Dumping Protocols

Liquid Waste Management

Monitoring of Pollution in Rhodes Coastal Region
General Water Resources Master Plan

Programme of Environmentally Sound Energy Planning
Programme of Protection of Historic Settlements

. Training Programme on GIS

10.  Environmental impact Assessment (EIA)

13.  Integrated Planning Study for the Island of Rhodes

14.  Specially Protected Areas

©oOoNORPN -

For the successful implementation of the programme, the active involvement of
national and local authorities was a very important factor. The knowledge of the
local conditions and the precise identification of the environmental/development
problems in Rhodes were provided by the relevant national and local institutions.
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1.2

1.3

OBJECTIVES OF THE PROGRAMME

The objectives of the programme were the following:

i

- overall to protect and utilise rationally the coastal rescurces over a
relztively long period of time. The task of such a progcramme was to
detsrmine and recommend appropriate management measures with a view v
to resolving the existing environmental development cenflicts and
establishing the optimum paths for dynamic development;

- in the long-term. to prepare the base for the development of the Island of
Rhecdes in harmeny with the receptive capacity of the snvironment and to
crezte conditions for the establishment of a system of integrated planning
and management of resources on the Island. ‘
- immediately to offer, within the individual activities, solutions to urgent
environmental/dsvelopoment problems which could be implemented
immediately.

INSTITUTIONAL FRAMEWORK

The Medite:tanean Action Plan, the European Investment Bank and national and
local authorities and institutions participated in the development and
implementztion of the CAMP project for the Island of Rhodes.

MAP participated through:

- the MAP Coordinating Unit (Athens);
- the Pollution Monitoring and Research Programme (MEDPOL - Athens);

- the Priority Actions Programme Regional Activity Cenirs (PAP/RAC - Split);

- the Specially Protected Areas Regional Activity Centre (SPA/RAC - Tunis);
- the Secretariat for 100 Historic Sites in the Mediterranezn Region ‘
(Marseille). :

The Ministry of the Environment, Physical Planning and Public Works of Greece
was designated by the Greek government to act as General National Coordinator
for the project. Local authorities - the Prefecture of Dodecanese and the
Municipality of Rhodes were actively involved.

Individual national and local institutions and experts participated in the formulation,
preparation and implementation of the programme as envisaged by the contract
and its budget and workpian, signed between MAP, Greece and the European
Investment Bank.

In conformity with the provisions of the contract signed with EIB, certain progress
reports and qualified reports have been prepared and submitted to EIB for
clearance and releasing funds (see Annexes Il to Vil).
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EUROPEAN INVESTMENT BANK (EIB)

Tne European Investment Bank (EIB) is the long-term lending agency of the
European Union (EU), set up in 1958 by the Treaty of Rome. Protecting and
enhancing the environment is one of its primary objectives and loans for this
purpose at present account for aver one third of all operations within the EU. The
Bank also supports environmental investment activities outside the Community,
often within the framework of an international agreement.

In the Mediterranean region, such an agreement is provided by the Mediterranean
Environmental Technical Assistance Programme (METAP). This was launched
in 1920 by EIB and the World Bank in partnership with the European Community
(EC) and the United Nations Development Programme (UNDP) as well as local
public and private institutions. Its aim was to provide technical assistance (TA)
financed on grant terms to identify environmental projects, strengthen
environmental management capacity and establish environmentaily sound policies
in the context of four priority themes, including that of coastal zone management.

During the first two cycles of METAP, in the period 1990 - 1995, over US$ 30
million was mobilised to fund over 100 TA activities; some, including the CAMP in
collaboration with the Mediterranean Action Plan (MAP), in 21 Mediterranean
countries. It is expected that a third phase of METAP, with refined priority themes,
will be officially launched in the second half of 1996.

The CAMP project for the Island of Rhodes attracted support from EIB and EC
within the METAP framework. [t was identified in 1991 as one of four areas of
cooperation between EIB and DG Xl of the Commission with a focus on helping to
prepare and promote a sound integrated environmental plan for Rhodes
emphasising replicability and sustainability.

It is important to note a number of its features. Institutionally, the United Nations
Environment Programme (UNEP) was assigned responsibility for coordinating and
accounting for the project. In this respect, help would be provided by the Gresk
Ministry of the Environment, Physical Planning and Public Works. Local
authorities, the Prefecture of Dodecanese and a number of municipalities, have
also been actively involved.

A series of individual activities have been carried out to improve the state of a
number of eco-systems in Rhodes and to promote the incorporation of
environmental considerations into planning and decision-making; broadly, these
activities covered mainly sewage-and water resource management, energy
planning and protection of specially protected areas and historic settlements. The
project was budgeted at a cost of up to ECU 1.3 million, with contributions as
follows: EIB/LIFE ECU 360 000 plus a 8% management fee, UNEP/MAP ECU
220 000 and the Greek authorities’ ECU 720 000 in kind.

The EIB has been responsible on behalf of the Commission for the management
of LIFE funds which, together with the management fee financed from its own
resources, was set to cover the offshore costs of international consultants and
associated imported equipment for the various activities. Apart from helping to set
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up the project at the conceptuai and planning stage. EIB has mcnitored project
progress through reports and figld visits. [n accordance with the METAP
philosoghy, it is prepared to foilow-up the study in perinership with local institutions
by financing viable investment activities to the extent that these can be identified.

The project was the subject of considerable start-up delays anc the pace of
implementation has also been much slower than planned. The project is
nevertheless expected to remain within the budget. A complets catalogue of
achievements against objectives must await the pressntation cf the study and the
time nesded to carry out a complete assessment of the full set of final reports.

The achievements of the CAMP project will only be maximised by using its output
as a master plan for the definition of a future investment programme for the Island
of Rhodes. Therefore, proposals for follow-up activities and pre-investment plans
will need to be submitted which aim at a clear definition of invesiment needs and
priorities. Urgent action is expected in the sectors of liquid wasis and water
resources in order to guide decisions regarding the implementation of projects
which wiil benefit from EC funding.
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2. PRESENTATION OF THE FINAL RESULTS BY ACTIVITY
Activity No. 1: LAND-BASED SQURCES (LBS) AND DUMPING PROTOCOLS

1. Background Information

The programme of activities of the CAMP for Rhodeé included, as a specific activity,
the establishment of an inventory of land-based sources of pollution, which would be
carried out through an appropriate survey.

The assessment of the total pollution input to the Mediterranean Sea from land-based
sources was the major objective of a pilot project (MED X) implemented in 1976/77
within the framework of the Joint Coordinated Mediterranean Pollution Monitoring and
Research Programme (MED POL Phase 1). At their Fiith Ordinary Meeting (Athens
7-11 September 1987), the Contracting Parties to the Barcelona Convention and
Protocols approved a calendar of activities towards the implementation of the Protocol
for the Protection of the Mediterranean Sea against Pollution from Land-based
Sources, to be carried out within the framework of the Long-term Programme of
Pollution Monitoring and Research in the Mediterranean Sea (MED POL Phase Il).
This calendar of activities included a new, improved survey of pollutants from land-
based sources in the Mediterranean.

The survey was implemented through a new set of questionnaires which related to
the following:

(@) Liquid domestic discharges;
(b) Industrial discharges containing selected substances listed in Annexes

| and Il to the Land-based Sources Protocol, adopted by the
Contracting Parties in 1980;

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

The above questionnaires were also used for the land-based sources of pollution
survey for the Rhodes CAMP.

2. Activities Performed

An expert was recruited by the WHO Project Office in Athens to conduct a survey on
land-based sources of pollution (LBS) in the Island of Rhodes. The specially
prepared questionnaires for such surveys were given to him for completion and
submission together with his report on the LBS.

Although the report, which was submitted in January 1995, contained quite a
substantial amount of data, only one questionnaire was completed due to several
problems which were encountered and, after consultation with the WHO Senior
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Scientist, it was agreed nct to include the questionnzires in the report in the given
format.

Problems Encountered

The situation regarding domestic wastewater is rather vague and can only be
estimated due to the foilowing constraints:

(i) the actual pepulation in the villages differs from the census recorded
population due to local reasons;

(i) there are no flow meters for water consumption in most of the villages;

(ify  people in the villages were not very helpful as either no data were
available, or because for unknown reasons they were reluctant to
cooperatc

(iv)  even when data were submitted in the villages, it was not clear if they
were correct as there was a tendency to producs data which would
produce faverable results for the people;

(v)  there are a lot of illegal connections.

Ancther problem encountered, with no obvious solution because of the seasonal
functioning, is that of olive mills wastewater.

Results of the Survey

Domestic Wastewater Production. Collection and Discharge

The data reporied are distinguished in three parts The first part contains data on the
City of Rhoaes the sescond on the area of lalysos and the third on the 37
communities of the island under review. In the City of Rhodes, there is an increase
of 85% in the coastal population during the summer months and in the area of lalysos
the “population is tripled during that period. For the rest of the communities only the
total number of 55,000 available beds for tourists was reported on, without any
indication on the actual tourist increase. The population of the 37 communities was
reported on according to the 1991 census, but it appears that the actual number of
inhabitants differs. In 13 of the above communities, the actual population is on
average 5% less as compared with that of the census. The data reported fluctuates
between 500% to -22%, the minus indicating that the actual population is more than
that provided by the census. In the context of the survey, it was impossible to gather
any kind of data referring to municipal wastewater production due to constraints
regarding measurements of water consumed. Therefore, following estimations, the
water consumption is approximately 120 litres per capita per day for the local
population, and 300 litres per capita per day for the tourists.

For collection of domestic wastewater, a separate sewerage system has recently been
constructed in the City of Rhodes which collects sewage from 99% of the households,
the rest being served by individual cesspools. The wastewater collected in this
manner is being treated in the city’s wastewater treatment plant and then discharged
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into the sea by submarine outfalls. The inhabitants of the area of lalysos are served
by cesspools from which effluents are discharged into the subscil. Tourist
establishments, primarily hotels, are equipped with individual wastewater treatment
plants from which treated effluents are discharged into the sea by submarine outfalls.
For tourist establishments wastewater treatment is mandatory by law when it is not
possible for them to be connected to a municipal sewerage system.

For the remaining communities, 14,6% of the inhabitants are served by a separate
sewerage system. There are also a number of households, representing 5,4% of the
total population of the villages, which are illegally connected to the existing storm
drainage system. Most of the households, representing 40,5% of the population, are
served by individual cesspools, a common method for domestic wastewater discharge
in the villages. By using this method of domestic wastewater collection, effluents are
discharged directly into the subsoil. It is interesting to note that, out of the total
population served by cesspools, 6,2% collect wastewater from the WC only, while
wastewater from kitchens is collected by other means. Finally, the remaining 39,5%
of the population is served by watertight tanks, and the septage collected in this
manner is transported by tank-lorries to the biological treatment plant constructed for
the purpose of treating the septage. Even in this case, 9,2% of households served
by watertight tanks are only connected as far as the WC is concemed. while the
wastewater from kitchens is collected by other means.

Industrial Wastewater

The main industrial activities, representing a low pollution factor on the island, include
an abattoir, an alcohol producing industry and two soft-drink factories. Of these, no
data are available regarding the abattoir, while the alcohol producing industry is
related to wine production. This specific one (CAIR) produces 190,000 m® of
wastewater per year. Pollution indicators such as Biological Oxygen Demand (BOD;)
and Suspended Solids (SS) are between 210 and 3,00 mg/l and 175-1,400 mg/l
respectively. The estimated pollution load for BOD, is 263,700 kg/year and for SS
190,800 kg/year. Wastewater is treated in the factory’s treatment plant and the

. effluent has very reduced pollution indicators being 50 mg/l for BOD,and 180 mg/! for

SS. The amount of wastewater treated in this manner is then discharged into the sea
by a submarine outfall, contributing to the discharge of 8,000 kg/year BOD; and
29,000 kg/year SS.

Of the two soft-drink producing factories the first one, BAP, annually produces 16,000
m® of wastewater with an average BOD, of 2,500 mg/l. The wastewater produced in
this way, after treatment in an appropriate wastewater treatment plant, presents a
BOD; of less than 20 mg/l which yields about 318 kg BOD, annually. The treated
effluent is then disposed into the subsoil. The second soft-drink producing factory,
3E, has an annual wastewater production of 40,000 m® with BODsand SS being 1,500
mg/l and 210 mg/l respectively. After treatment, the above indicators are reduced to
less than 40 mg/l for both, which yields an annual production of 1,600 kg BOD;and
1,600 kg SS to be discharged. The final disposal is made into the subsoil.

Another activity which exists on the island is that of olive mills which, although not on
the same scale as other industries, also represents a source of paollution. In total
there are 33 registered units on the island but it is a known fact that this figure is
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much higrzr due fo the fact that some of them are cperating illeczily. The production

ceriod ¢f nz olive mills is rather short, representing only 3 to 4 manihs peryear. The
zmoun: ¢ wastewater actually produced is not known for cerzin, as it depsnds on
the quarzy ¢f olives treated. The manner of dispcsal which is “cilowed masily is the
absorgticn Zy the subsoil of liquid wastes after neutralization cf the pH by the use of
ime. Hcwever, it has been observed that the olive mills wers discharging their

wastewa:zr info the nearby river in the community of Archangsios, thereby causing .
pollutic: zrzZiems to the receiving waters of the beach. Follcwing the advice of the
compeisn: zuthorities, some of the units collect their liquid wastes into watertight

tanks, wrich are then transported by tank-lorries to the solid wastes disposal site.

Qil Discrz-zzs from Reception Facilities

On the isiznd of Rhodes, five reception facilities exist frcm which oil can be

discharce<. Thres of these facilities are fuel distribution centrzs while the other two ‘
are usec icr oil siorage for energy production. The fuel diswibution ccntres are

owned ty crivate companies and have a total storage capacity of 10,050 m*. Data
on transgsried fuel are reported for only two of them, amcuniing to 101,000 m®
annuaf!y The wcstewater produced from tank cleaning is estimated to be in the
vicinity ¢f £.500 m® per year and, after being treated by oil secaraiors, is discharged
undergreund.

POPULATION AND WASTEWATER QUANTITY

City of Rhodes , 40,000 ———gcx

g 45,000
lalyscs ] 10,000 20,000 0,43 |
Communities | 44 500 55.000w 1.60 1

Number of beds available, 'including part of lalysos

WASTEWATER PRODUCED FROM INDUSTRY

[4

dypeiof Incdusty

CAIR (Wine 180,000

production)

BAP (Soft drinks) 16,000 40,000 N/A
3E (Soit drinks) 40,000 60,000 8,500

Abatioir N/A N/A N/A
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WASTEWATER POLLUTION LOAD FROM INDUSTRY

-~ Lype of indusiry ..

CAIR (Wine 190,000 8.000 ] 29,000 Sea by

production) Submarine outfall
BAP (Sortt drinks) 16,000 318 N/A Subsoil
3E (Sort drinks) 40,000 1,600 1,600 Subsoil

Solid wastes

The solid wasies disposal site for the City of Rhodes and for the lalysos arez,
which is near Koskinou, is almost saturated. The manner of disposal of solid
wastes is sanitary landfilling. Some of the communities have formed associations
for the management of their common landfills, and the three associations formed
include five, six and ten communities respectively. The rest of the communities
use nearby sites for dumping of solid wastes. No data was available regarding the
composition, quality and quantity of the solid wastes produced.

4. Conclusions and Recommendations

The results mentioned above and the information supplied in this report provide
sufficient indication of the situation in the coastal area. |t is evident that the area is
of high imporiance to tourism as the seasonal increase may double the population,
thereby giving rise to more than double the amount of wastewzier to be collected,
adequately treated and discharged. The installations for the local population show
that an extension of the actual wastewater treatment plants is neseded, while tourist
establishments supplied by their own individual treatment plants. which are
mandatory by law, can handle the seasonal increase provided they function under
the planned efficiency.

A more effective method of enforcement is needed in order to discontinue, and
preferably to localize, the illegal connections to the stormwater sysiem, thus
avoiding pollution of the discharged sites. The local authorities must be persuaded
to only take proper action for facing specific problems when exact data are
provided. Reliable data forms the foundation for any adequate future activities to
be undertaken, and local authorities must be made aware of this.

The situation regarding industrial effluents is quite clear because of the limited"
number of installations, and it appears that sufficient treatment and adequate
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discharge is taking place. In addition, the expert has clearly stated that there are
no point sources of pollution related to mercury, cadmium, organohalogen and
organophosphorus compounds or any other compounds listed in the 13 common
measures adopted by the Contracting Parties to the Barcelona Convention and its
related protocols. It was also added that a programme is to be commenced on the
incineration of used lubricating oils in the island’s lime kiln.

Finally, according to the information provided. no marinas exist on the island. A
problem which is in need of special attention is that of the olive mills’ wastewater.
The seasonal functioning, the small size of the units and.the absence of
appropriate and economically suitable technology constitute the factors which one
can deal with.

Taking into account the LBS report of the Isiand of Rhodes and the points clarified
above, the following proposals can be made:

(a) All reported data must be taken into consideration when suggestions for
liquid waste management have to be made;

(b) In order to have more reliable data for the LBS, and to follow up the results
of the proposed measures, a well-designed monitoring network has to be
created on the Island of Rhodes following a study based on all available data
on this matter. Priorities for monitoring must be given to “hot-spot” areas
regarding the presence in seawater, sediments and seafood of substances
which can produce human health hazards or hazards to the marine
environment;

(c) An appropriate study of the quality and quantity as well as the composition of
solid wastes produced, is essential for the safe management of the dumping
sites. In addition, geological surveys for deciding on the most suitable areas
for disposal of solid wastes must follow the first study;

{d) An issue which needs further investigation is the pollution by persistent

synthetic materials and its related measures of control, comprised in the
common measures adopted by the Contracting Parties to the Barcelona
Convention. Since no or limited data exist on the level and nature of the
litter, and the litter sources, it is proposed to engage an expert. The expert
should visit the Island and, together with local authorities, should prepare a
programme of actions for implementing the common measures required to
control litter contamination in collaboration with the local authorities, following
the guidelines of the developed methodology described in the report
IOC/FAO/UNEP(1989). In addition, he should design wherever possible
educational programmes and/or campaigns for youngsters and schools.
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ST UATION: N REOUES: ISLA
*Programme for moniicnng bathing water
fcr Bathing Waters (1985) (Article exists
7.1(c)
Z. Iniznm Environmental Quality Criteria No mercury producing activities exist on
~ | for Mercury (1985) (Article 7.1(c)) the island
3. Mezasures ic Prevent Mercury Poilution | No mercury producing aclivities exist on
(1687) (item 4 of Annex i) the islan
4, avironmenigl Quality Criteria for Inciudea in the monitering of bathing
Shellfish Wazers (1987) (Article 7.1(c)) waters
5 Measures fcr Control of Pollution by It is planned for incineration
Used Lubriczting Oils (1289) (item 6 of
Annex [)
g. Messures fcr Control of Pollution by No caamium producing activities exist
Cadium anc Cadmium Compounds on the island
1889) (item 5 of Annex 1) .
1. Measures icr Gontrol of Pollution by No mgjor sources of crganoiin
Organotin Cempounds (1889) (item 3 of | compounds
Annex 1)
g. Measures ter Control of Pollution by ~ | No major sources of organohalogen
Organaonalogen Compounds (1989) - compounds
(item 1 of Arnex [) ‘
Q. Mezasures fcr CGontrol of Poliution by No major sources of organophosphorus
Organoghoszhorus Compounds (1991) | compounds
10. | Measures fcr Control of Pollution by No or limited data exist
Persistent Synthetic Materials in the '
Mediterranezn Sea (1921)
11. | Measures for Control of Radioactive No sources of radioacuvity
Pollution (12€1)
12. | Measures for Control of Pollution by See 1 apove
athogenic Microorganisms (1981)
13. | Measures for Control of Pollution by Related to monitoring
Carcinogenic. Teratogenic and
Mutagenic Substances (1993)
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Activity No. 2: LIQUID WASTE MANAGEMENT

1. Background Information

Wzstewaters from residential and tourist communities as well as industrial
wastewaters may be hazardous for human health and may cause such undesirable
changes in the ecosystem of continental waters and the coastal sea that their very
use becomes impossible. On the Mediterranean islands this paiticularly refers to
using the sea for food production (shellfish, crustacea, fish) and for the use of the
coastal sea for tourism, water sports and general recreation.

Runoff waters from communal surfaces and industrial zones may, in certain
circumstances, affect human health and the environment similarly as wastewaters.

On many Mediterranean islands wastewater management is far from satisiactory.
Very frequently wastewaters are being discharged uncontrollably into the environment.
There is insufficient experience in planning and managing wastewatsr control facilities.
In many cases, institutional, technical and financial issues in the maintenance and
operation of wastewater control plants are not given proper attention when planning,
designing and constructing these facilities. This results in low efficiency of the already
existing facilities, which, besides unwanted health-related and economic effects, also
czuses sociological problems.

1.1 Obijectives of the General Plan for the Management of Wasiswater

The purpose of the preparation of the General Plan is to prepare information on
the state of the environment, to consider possible altenative solutions to
wastewater discharge in accordance with established criteria, as well as to
assess the technical, administrative, financial and other measures necessary to
fulfil the set goals.

The fundamental objective of the General Plan is to prepare a document by
means of which the impact of the sources of environmental poilution, as well as
the necessary measures for reducing the pollution in order to protect human
heaith and the environment, can be assessed from the technical, administrative,
and financial aspects.

Other objectives in the preparation of the General Plan include determining
which further research activities are to be carried out, and defining which new
documents are needed in making decisions about the construction of particular
parts of the wastewater collection, treatment and disposal system. Also, one
further objective of the General Plan is to propose measures for upgrading local
institutions for the management of wastewater control facilities.

Efficient operation of the institutions for water pollution control depends on the
qualified personnel (scientists and other trained staff), financial support of their
activities, and their public relations.
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2. PERFORMED ACTIVITIES

2.1 Synthesis ¢f The General Plan For The Management of Wastewaisr

Tne preparation of the General Plan began in 1993. The first part of the General Plan
was prepared using MAP/UNEP-PAP/RAC funding and comprised the Sections
“Assessment of Loczal Conditions” and “Sefting of Standards™. After signing the
contract with the European Investment Bank (EIB), the entire General Plan was
compleied and was published as the Technical Report. In the mezntime, Report of
Phase 1 has been amended, and as such is the basis for the preparation of the
Technical Report.

Methcdological Approach

Taking into account the objectives of the General Plan, & method for the
collection of infoermation, comparison of variant solutions, and definition of final
conclusions has been applied. Firstly, all existing available information on the
state of the environment is to be collecied, implementing legal measures (i.e.
criteria. standards) on the existing sources of pollution and the current method
of wasiswater management, so as to determine possible limiting factors that
could affect the selection of the optimum variant. This part of the Plan should
also cover the available information on the planned urban and rural development
so the future impact on the environment could be assessed.

The second part of the Plan deals with possible alternative solutions to the
management of wastewaters. Different options of wastewaisr control systems
are compared on the basis of their expected impact on the environment and
human health, socio-cultural aspects of their use, the costs and benefits is
expecied, as well as in terms of management and financing.

By applying the method of comparative analysis, the best technical option, the
one mesting all the required criteria, is selected.

The study of the technological measures of protection should be accompanied
by an analysis of the institutional measures, resulting in a proposal of an
appropriate organisation in charge of the wastewater control system.

The concluding part of the General Plan should include a proposal of the
wastewater control system and the organisation that would manage the
proposed system. The proposed solution should be in accordance with the legal
measures, the economic and financial potentials available, and should aiso be
in agreement with the planned development of the region in questlon given an
appropriate environmental and human health protection.

Collection of Information

Data collected is a particularly important part of the General Plan, since later
reached solutions heavily depend on the “input” data and their reliability. As
mentioned above, the collection of information began in 19283 (Report of Phase
1) and went on throughout 1924 (technical report).
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The standards (ambient and effluent.standards) which will be applied within the
framework of the Plan are discussed in the Section “Definition of Criteria”
(Technical Report). These standards are based on EU Directives and on
WHO/UNEP Quality Criteria prepared on the Barcelona Cenvention.

Socio-economic criteria is defined and discussed in the Section “Planning of
Systems”. In this section, certain limitations on the efficiency of the proposed
optimum option are evaluated. The limitations established on the island of
Rhodes are:

- Past decision in selecting wastewater management facilities;

- inadequate existing capacity of the equipment and perscnnel in charge of
waste control on Rhodes island;

- lack of a “central data bank system” based on which all precise data on the
environment, sources of poliution, planned development etc. would be
collected.;

- prolonged decision making process, during which changes in the area could
occur before a proposed option is adopted.

The section “Assessment of Local Conditions” comprises the following: sources
of pollution, oceanographic data on the coastal sea, topographical and
morphological data on the island of Rhodes, climatic circumstances, geological
and hydrological conditions, and the present condition of facilites and
wastewater management.

The sources of pollution include data on-the population; ‘tourism, and the
industry (as “point” sources) and on agriculture (as “dispersed” source of
pollution).

Data on point sources are shown in the Report of Phase 1:

- the population of the island of Rhodes 98 181
- number of tourist beds _ 62 678
- estimated quantity of wastewater per capita 1201/cap/day
- daily quantity of wastewater per tourist 3001/cap/day

Existing data on industrial wastewaters is not sufficient as to enable the
assessment, in terms of quantity, of the industrial wastewaters. Industrial
facilites on the island include vineyards, juice production plants and
slaughterhouses. Data on the quantity and composition of wastewater can be
collected during future investigation works.

Out of the total of 8902 ha of agricultural land some 836.1 ha, or 9.4%, is
irigated. An analysis of agricultural land has been caried out in order to
establish whether an option with wastewater re-use in agriculture is feasible.
There is no data available on the possible pollution of water (ground or surface)
from agriculture.
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a2 gvailable from ocsanograchic investigations has tzzn collected as well.
Tne cceanographic daiz is shown in the Report of Phass 1 and then amended
in the Technical Repori. The existing data comes from szzradic investigations.
Hewever, there has besn continuous monitoring along =2 coast of the city of
Rhccdzs over the past years. carried out by the Hydrobici:gy Station of Rhodes
within MED POL Monitoring Programme.

asz on investigations to date, it can be concluded 3hat there is a strong
surizce current coming from the area of NW Levantine cver the Aegean Sea.
At a dzepth of 300 metres, much slower west-east currenis have been observed.
Loca! currents have besn investigated only for the nesds of laying a marine
outizil at Cape Vodi.

Tne sza water temperaiure at the surface around the isiznd of Rhodes is not
less ihan 17.5°C (in February) and not more than 26.4 °C {in August). Themal

stratification has been recorded throughout the year, excsot in February.

The cancentration of dissolved oxygen in the coastal sez
depihis throughout the year. The average value of disso
suriece stratum ranges from 4.3 to 5.2 ml/l.

s relatively high at all
alved oxygen in the

The sea around the island of Rhodes is generally olicctrophic, i.e. with low
concentrations of nutrient salts. Somewhat higher concsnirations of nutrient
salts have been recorded at the station near the city of Rhodes, probably as a
result of municipal wastewater discharge. However, not sven this area can be
marked as eutrophic. Studies of phytoplanktons show thza! there is an increase
in phytoplanktonic population along the eastern coast of Rhodes in summer,
which zlso points to the closeness of a wastewater outfzil. Significant increase
in phyioplankions is recorded near the ports of the city of Rhodes (the
Commercial Port and Mandraki).

Tners is no general recording of the height and length of waves. Only estimated
values. based on the direction, strength and duration of winds, and the length
of development can be used for particular cases.

Due fc relatively scarce oceanographic investigations, & programme of future
investigations has been prepared.

Bathimetric data is shown on the map (Hydrography Service of the Greek Navy -
Maps).

The technical Report also includes other input data, such as general
topographical and morphological parameters, climatic circumstances, geological
and hydrogeological conditions.

The island of Rhodes has 1400 square kilometres, its coastal line is 220
kilometres long, and the highest mountain peak (Attavyros) of 1200 metres high.
It is a hiily island with small valleys suitable for agriculture.

The island has long sunny periods with moderate temperatures. The lowest air
temperature is 11.4 °C (in January) and the highestis 27.5 °C (in August). The

—
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average air meisture in November and December is 74%, and 55% inJuly. The
highest precipitation, 158.3 mm, has been recorded in January, whereas the
lowest, in July, was 0.0 mm. The prevailing winds are westerly winds.

Geological and hydrogeological data is shown on the maps.

As for the waste control facilities on the island, there is a plant for the treatment
of septic waters at Cape Vodi and a wastewater treatment plant for the
municipality of Kremasti-Paradisi. The construction of the wastewater treatment
plant of the city of Rhodes, which is to cover the area of the northen “triangle”
as well, is underway.

The only company on the island in charge of the water supply and sewage
system is DEYAR, which is part of the administration of the Municipality of
Rhodes. DEYAR experts also maintain the Cape Vodi plant.

The plant at Kremasti-Paradisi is controlled by the Technical Services of the
Department of the Interior (TYDK).

Planning of Svstems

This Section mainly discusses the technical and technological measures for
wastewater collection, treatment, and discharge.

Six geographical units at the island of Rhodes, established in accordance with
the Greek Law 1416/84, have been observed. The sizes of the units are shown
in the following table: '
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Geographical Units Population | Tourist Beds Effluent m*d (%)

1. City of Rhodes, laiyssos. 559860 49928 21684 (70.9)
Koskincu. Kalythies

2. Kremasti, Paradisi Maritsa. 10637 2686 2082 (6.8)
Pastica. Damatria. Theologos

3. Soroni, Fanes. Demylia, 5122 200 675 (2.2)
Kalvarda. Saiskes, Platonia
Appoleona

4. Embonz. Kritiniz. Siana, Ayics 3584 12 434 (1.4)
Isidorcs. Monolithos

5. Archangelos. Afandon, 18423 7697 4520 (14.8)

Psirithos. Archipzlis, Maious,
Massari, Kalathos. Lindos,
Pylano. Lardos, Lzerma

8. Geunadi, Aschipio, Vati, 4455 2155 1181 (3.9)
Lachaniz, Katariz. Messangros,
Apolckkia, Amithz, Istrios,
Profilia

TOTAL 98181 62787 30586 (100)

For each of the geographical units, the possibility to collect and freat wastewater at
a common piant for two or more communities has been considered.

When ccnsidering the possibilities for the final discharge of treated wastewater, the
following options were analysed:

- discharge into the coastal ses;
- discharge into a watercourse;
- re-use for irrigation purposes;
- groundwater renewal;

- discharge into the soil.

The possible application of each of the three degrees of wastewater treatment,
including the resulting consequences, has been considered. The “first level” of
wastewater treatment, however, has not been adopted in any option. Namely, prior
to the preparation of this Plan, the Greek authorities for Rhodes had not established
the “less sensitive areas’ as proposed by EU-Directive 271/91, therefore a possible
application of the “first level” treatment will be considered within the Master Plan.

Within the “second level” wastewater treatment, the application of the biological
procedure using active sludge, and particularly “extended aeration”, is planned. The
application of physico-chemical procedures (coagulation-flocculation) and of
stabilisation ponds is unacceptable due to the specific conditions on the island of
Rhodes.
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The General Plan does not censider sewage networks of individual communities, and
only raises the possibility of developing the sewage network as opposed to collection
and disposal of wastewater from septic tanks.

When considering the transport of wastewater from septics, two options were
analysed:

- vehicular transport to the existing wastewater treatment plant at Cape Vodi
(Rhedes),

- vehicular transport and construction of a new treatment plant for wastewater
from the sentics.

The sludge from wastewater is planned to be drained at the plant, mostly applying |
“sludge beds”. Final disposal of drained sludge is to be at sanitary landfiils.

During the preparation of the General Plan, the method and location for the disposal
of solid waste other than the existing dumps were not known. It is expected that the
problem of solid waste disposal will have been solved by the time of preparation of
the Master Plan. ltis then to be decided on the possible compostation of sludge and
part of the solid waste, either for use as agriculture and forestry or just to reduce the
space for landfills.

Based on the assumptions discussed above, some alternative solutions to wastewater
collection, treatment and discharge have been considered for individual communities
on the island of Rhodes. It should be noted here that the problem of wastewater
management has been solved for the Geographical Unit 1 (the City of Rhodes,
lalyssos, Koskinou, Kalythies). Namely, the construction of a main sewer, which will
transport to Cape Vodi wastewaters of the whole region, is underway. Furthermore,
a wastewater treatment plant is being constructed on(the sewer as well. Treated
wastewater will be discharged into the sea by means of a marine outfall, which has
already bezn laid. Because of this, wastewater management in GU1 will no longer
be considered in this Plan in terms of the selection of options.

Guidelines for solving wastewater collection, treatment and discharge have been
proposed for communities with under 1000 inhabitants and tourists (in total). There
are 17 such communities on the island, and they are not included in the wastewater
collection options proposed for two or more communities. Small communities are
located in mountainous areas and several kilometres apart, so that their wastewaters
are planned to be solved separately.

The alternative solutions considered for particular communities differ with respect to
the following parameters.

- wastewater collection is a) by sewage systems to a common plant, b) to a
separate plant, or ¢) by collection in septic tanks and vehicular transport.

- wastewater treatment is a) primary, b) secondary (biological), or ¢) tertiary
(removal of N and P);
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- wastewater discharge is &) via marine outfail into the sez. b) into watercourse
(siream), c) re-use for imigation (storage in dsep reservoir), d) groundwater
renewal (soil aquifer treatment), e) groundwaizr renewal by discharge into wells
(subsurface injection), and f) discharge into the underground.

By applying the solutions listed above, it was possible to propose 80 alternative
options for five geographical units.

In item 13 of the Technicai Report, the costs of construction, operation, and
maintenance for the proposed altematives was estimated.

The following values were estimated within the investment budget needed:

Main collectors 80 000 - 145 000 USS/km i
(depending on topographical conditions)
Treatment plants 105 USS/p.e (4 000 - 10 000 p.e)
125 USS/p.e (under 4 000 p.e)
Marine outialls 400 000 - 177 000 USS/km
(depending on sea bottom morphology)
Main irmrigation canal 80 000 - 145 000 USSikm
(depending on topographical conditions)
Irrigation neiwork 1500 USS/ha
Costs of deep reservoir 15 USS/m®
Costs of soil aquifer treatment 90 000 USS (lump sum)
Costs of subsurface injection 30 000 USS (lump sum)

Operation and maintenance costs were estimated based on the existing Kremasti-
Paradisi plant (10 000 p.e) value of 10.3 US$/p.e per year, and a correction value for
smaller plants up to 29.1 USS/p.e for 400 p.e.

Human hezlth hazards were analysed with regard to using the sea for swimming, and
especially with regard to re-using water for irrigation and soil aquifer treatment:

Due to the sensitivity of the environment of the island of Rhodes, and because of
great significance of the environment, especially the coastal sez, for the development
of tourism, the acceptability of individual technological solutions was evaluated in
terms of the socio-cultural aspects. The following aspects were especially analysed:
- role of environment protection for local economy;

- acceptance of irrigation methods;

- reforestation requirements;
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- land use planning;
- infrastructure - manpower for systems management.

Although the construction of the systems for wastewater collection, treatment, and
discharge cannot be directly evaluated applying the cost-benefit analysis, the damage
resulting from pollution of the environment can be defined and, consequently, so can
the benefits if pollution is prevented. The damage resulting from polluted environment
is analysed in terms of:

loss of tourist revenue;

loss of fisheries output;

degradation of the beach (cost of rehabilitation);

human health hazard, and

- resident amenity (reduced property values).

Some of the damages can be expressed as monetised effects whereas some others
cannot be expressed as manetised but only as qualitative effects. The non-monetised
effects include the attractiveness of landscape, promenade along the beach and the
like.

The construction of sewage systems requires certain financial support as well as
management organisation (maintenance and operation) for waste control facilities.
This issue is analysed in a separated section of the Technical Report.

“Weighted ranking” method was used to compare different technological solutions and
evaluate their acceptability.

The following criteria and pertaining ranking values were selected:
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Criteria Ranking vaiue
a) Environmeniz
1. Impacts on quality of sea waisr 8
2. Impacts cn quality of ground water 7
3. Impacts cn quality of surface water 3]
4, Impacts on guality of soil 4
5. Impacts on cuality of air 3
6. Impacts on quality of landscape 3
7. Conservetien of resources g
TOTAL 35
b) Hygienic
8. Impact on s23 uses 1
Q. Contaminzaiion of ground watsr 10
10.  Injection risks for population 20
TOTAL 45
c) Economic
11.  Construction costs 4
12. O/M cosis 6
13.  Land occugstion £
14.  Infrastruciurs - manpower requirements 3
15.  Acceptancs by the public 2
TOTAL 20

as:
4, very good
3. good
2. moderate
1. poor

The comparisen was carried out in a way that each coilection and treatment option
was combineg with a discharge option. Thus, a matrix consisting of 28 options and
15 factors/criteria was formed. The option with the highest weignt value was ranked
first and the option with the lowest weight value was ranked last.

Based on the resuits of the evaluation, it could be concluded that the most
appropriate sclutions would be wastewater collection, high level treatment, and re-use
for agriculture and/or for sail aquifer treatment.

The acceptztiiity of each particular option according to different criteria was assessad

M
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Conclusions and Recommendations including follow-up Activities

The General Plan is esszntial but not sufficient for the implementation of the
measures for the control of wastewaters. It is recommended that the decision makers
decide on follow-up activities, particularly: investigation works for acquiring more
accurate information, preparation of the Wastewaters Master Plan, preparation of
Feasibility Studies, establishment of one or several organisations in charge of
wastewater control:

(@)

(b)

(@)

(e)

Additional investigations to cover field, laboratory, and office activities are
needed so as to determine more accurate “input” data for the preparation of the
Master Plan.

The Wastewater Master Plan should include the technical data on future sewage
systems to such detail as to enable the preparation of Feasibility Studies for
particular systems.

The Feasibility Studies would be prepared based on an adopted Master Plan,
and in accordance with a time schedule for each investment entity.

A Wastewater Management Organisation is to be established for the
implementation of all follow-up activities.

Itis also recommended that, as an immediate action, investigation works for the
Wastewaters Master Plan be started. Along with the establishment of the
Wastewater Management Organisation, it is necessary to ensure the
cooperation of the sector departments of the Prefecture as well as the financial
sources for the follow-up activities.
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Activity No. 4: MONITORING OF MARINE POLLUTION IN RHODES COASTAL
REGION

1. Background Information

The Coasial Area Manzagement Programme (CAMP) for ths island of Rhodes,
implemented through UNEP’'s Mediterranean Action Plan, aiming at the integrated
planning and management of ccastal resources was signed in November 1990.
Moritoring of Marine Poliution is the activity No. 4 within CAMP, composed of
microbiological and pnysic-chemical monitoring of Rhodes coasiz! waters.

The island of Rhodes with its 220 km of coastline is situated =t the south-eastern
comner of the Aegean archipelago znd covers an area of 1400 . As a highly tourist
island receiving approximately 20% of the total number of inismational tourisis in
Gresce, it has properly developed the usage of its coastal arzas for recreational
purposes. This activity is, however, threatened from pollution scurces. In order to
mainiain a high standard of tourism. the quality of bathing waters is already monitored
sysiematicaily following the EEC Directive.

Monitoring of Marine Pollution within CAMP was designated to inciude this on-going
programme on bathing waters queiity, expanding it at the same time to include the
winter pericd and various other parametsrs, such as nutrients. heavy metals and
petroleumn hydrocarbons, taking into consideration the land-bassd activities on the
island. Its pilot character, could act as a prototype for the elzboration of similar
programmes in tourist islands. In the long-term, a pollution monitcring programme of
the coastal waters could be develcped and implemented on a permanent basis.

2. Objectives of the Activity

The main otiective of this activity is to establish a well organise< administrative and

scieniific structural system for the successiul monitoring of the cczstal waters. It will

be combined. as a controlling factor, with the eifective waste waisr menagement plan.

The following immediate benefits are expected:

a) constant surveillance of the water quality on beaches; -

b) constant surveillance of the pollution in the coastal zone;

c) quick response to accidental pollution;

d) implementation of (i) the EEC Directive on the quality of bathing waters, and (i)
the interim quality criteria for bathing waters adopted by the Contracting Parties
to the 1976 Barcelona Convention, with additional provisions under national law
for taking account of the special conditions of the Mediterranean marine
environment (short coast lines, small bays);

e) the collection of data relevant to the implementation of the ccmmon measures

for the protection of the sea against pollution, adopted by the Contracting Parties
to the Barcelona Convention.
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A long-term benefit will be the identification of pollution sources affecting the water
quality of beaches, and implementation of the necessary measures to eliminate such
pollution, thus ensuring good water quality, as well as the actual implementation of
the common measures for the protection of the sea against pollution which have
already been adopted by the Contracting Parties to the Barcelona Convention.

The output of this monitoring activity is mainly the establishment of a well organised
monitoring programme of recreational sea water quality and pollution of the coastal
zone, which will provide information for the formulation and implementation of
appropriate control measures.

Performed Activities

The Monitoring of Marine Pollution within CAMP was carried out for a period of 2
years (1994-1996) under the coordination of the Ministry of Environment, Physical
Planning and Public Works (Project leader/Coordinator Ms. A. Katsara, Civil
Engineer), in collaboration with local authorities. Mr. A. Skiadopoulos,
Environmentalist at the Environment Section of the Prefecture of Dodekanese with the
support of the local Port Authority, was responsible for the collection of samples and
the in situ measurements. All laboratory analyses were undertaken by the Chemical
Service of Rhodes, Principal Investigator, Mr. E. Nikolaou, Chemist.

During this period, two activities were performed: monitoring of microbiological
pollution and monitoring of physico-chemical pollution. All collected data was stored
in PC files according to the MAP/UNEP formats and codes. Purchase of laboratory
equipment training and meetings of the participating authorities were also performed.

Monitoring_of Microbiological Pollution

Monitoring of Microbiological quality of sea water was carried out for the period April
1994 to April 1995 which consists of the bathing season of 1994 and the winter period
1994-19985.

From April to October 1994, monitoring was executed in fifty (50) bathing areas of the
island within the framework of the National Programme of Bathing Waters Quality
Monitoring following the 76/160 EEC Directive. The programme comprised fortnightly
samples per bathing area and definition of the microbiological load in terms of total
coliforms, faecal coliforms and faecal streptococci, as well as observations conceming
the colour, floated matters, phenols and tar in sea water. The CAMP Monitoring
Activity incorporated the EEC programme and additionally introduced two new areas
of monitoring: R2 at Cape Vodi, where a recently constructed sewage treatment plant
is discharging effluent into the sea and R9 at the western coast of Rhodes, located
near Soroni-Kalavarda. Therefore fifty two (52) areas were monitored during the
bathing season.

The monitoring activity carried on during the winter period on a monthly basis, in order
to ensure integrated and constant surveillance of the sea water quality. The sampling..
points have been selectively reduced to nine (R1 to R9), covering the most
representative areas subject to urban, industrial, agricultural and tourist activities.
areas R1 and R3 to R8 correspond to bathing areas included in the Yearly National
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Progrzamme of Bathing Wazers Quality Monitoring. while the remaining two, areas R2
and Rs. constitute the afcramentioned points introduced by the CAMP Monitcring
Activity.

The pcsitions of the sampling areas are shown in Figure 1.

Moniizhing of Physico-chemical Pollution

Monitcring of physico-chemical quality of sea watsr was carmried out form December
1994 tc January 1996.

Nine ccastal areas R1 to RE (see Figure 1) were monitored: the city of Rhodes (R1)
tourist areas (R3 - Falyraki Kalythion, R4-Afantou. R5-Lindos, R7-Ixia) and areas in
the vicinity of sewage treatment plant outfalls (R2-Vodi, R8-Kremasti). Stations R6-
Kiotari and R9-Soroni are near agricultural areas. [n addition the Power Station of the
island is located at Soroni.

The mcnitoring activity comerised for each area monthly samples and determination
of temgerature, dissolved oxygen, suspended solids, salinity, chlorophyll-a and
nutrients (nitrates, ammoniz, phosphates) in sea water. In addition, measurements
of heavy metals (lead, cadmium, mercury and chromium) in sediment and biota and
of peircleum hydrocarbons in sea water were camied out on a seasonal basis. The
biota used was the fish Mullus barbatus obtained from fishermen in two localities
(Rhoces East and Rhodes West in Figure 1).

4, Problems Encountered .
One of ihe main problems faced during implementation of the monitoring activity was
the sampling procedure. Tne boat of the Rhodes Port Authority was available only
a few timss and sampling was difficult during winter. Furthermore, delays in financing
creatsS problems in the preper implementation of the activity following the agresd
timetatie.

5. Main Achievements (Results)

Monitcrina of Microbioloaiczl Pollution

During the bathing season of 1994 the sea water quality in the 52 areas under
monitoring was excellent. All microbiological results were in accordance with the
guide vaiues, even lesser, of the 76/160 EEC Directive, as well as with the Greek’s
legislation stricter mandatory value for faecal coliforms. Moreover, the quality of
waters was very good with regard to colour, floated matters, phenols and tar following
visual inspections. The water's quality was also in compliance with MAP interim
quality criteria.

The very good quality of sea water as regards microbiological parameters was also
proved during winter in all nine areas (R1 to RS) under monitoring. However, a
pollution incident was revealed at area R8-Kremasti, where in January exceptionally
high vaiues of microbiological parameters were reported: total coliforms concentration
equal to 2400/100 ml, faecal coliforms 930/100 mi and faecal streptococci 480/100
ml. Itis estimated that pollution originated from waste waters discharged from a river
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flow. During summer the river bed was completely dry and used for septic sewage
discharges. A heavy rain generated the river flow and consequently all polluted
sediments have been carried off into the sea. During following months, however, the
quality was ameliorated and microbiological concentration leveis were very low.

Tne final report on microbiological monitoring within CAMP was submiited in
September 1995.

Overall results of the microbiolagical load in the nine selected areas of CAMP Activity
during the whole period of monitoring are presented in Table 1.

Monitoring of Physico-chemical Pollution

In general, the physico-chemical quality of coastal waters under monitoring (areas R1
to R9) was very good. Salinity concentrations were typical around 38 to 38 gr

kg' . Temperature values ranged from 14.00 to 23.80 °C depending on weather
conditions. Dissolved oxygen concentrations ranged from 5.88 to 6.16 mi L™ .
Oxygen saturation levels were found above 105% and coastal waters could be
characterised as over saturated, which is justified by the low sampling depth and the
near shore sampling area. Total suspended solids concentrations were higher during
winter and in particular in the western region of Rhodes, areas R7, R8, RS. In
general recorded values ranged from 0 to 68 mg L.

In certain cases nutrient levels in sea water reached concentrations which are
considered high with regard to Greek average figures. This is due to the fact that
samples were collected from near -shore stations next to efiluent sources.
Concentrations of NO,-N and PO,-P as high as 22.14 and 1.04 ug at L™ respactively,
were recorded during winter at stations in the vicinity of sewage treatment plants and
rural areas (see Figures 2,3,4). Regarding chlorophyll-a, values were less than 0.45
#a kg™ in all nine areas under monitoring. 1t should be pointed out that there are no
rivers on the island but only streams which run during winter carrying agricultural run-
off.

Mercury concentrations in sediments ranged from 10 to 42 ug kg™ DW while those of
cadmium never exceeded 140 pg kg™ DW. Lead concentrations ranged from 350 to
2167 ug kg DW and those of chromium from 1383 to 5050 wg kg™ DW. The lowest
values were recorded at stations near rurai areas (Kiotari R6) while the highest at
stations near the most economically developed and therefore urbanised areas of the
island (city of Rhodes R1, Vodi R2, Lindos R5) (see Table 2).
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& ccrcentrations of mercury, lead, cadmium and chromium in the fish Muflus
barbatus were very low inceed indicating the lack of this type <f zcilution. Mercury
and lesd concentrations were less than 50 and 3¢5 pg kg™ F+ M respeciively. The

cnceniration of cadmium was found to be around 1.0 pg kg™ FW, wiile that of
chromium was less than 335 pg kg FW. These values can bs compared with the
lowest recorded in the Mediterranean region.

Tne concenirations of petreisum hydrocarbons in cnryScne equivaisnis were less than
2.70 pg L™ and in most arezs less than 1.0 g L ™. It is remarkatie, that the highest
concentrations were reporisg from the western coasnal region of Rhodes (Ixia R7 and
Kremasti R8).

The final report on physic-chemical monitoring within CAMP was submitted in March
18¢6.

Conclusions and Recommendations Including Follow-up Activities

In generai. the quality of Rhodes coastal waters as far as microbicicgical and physico-
chemicai parameters are concemed is very good.

No maijer industrial activities take place on the island which couid causs chemical
pollution from heavy metals or petroleum hydrocarbons. It is evident that the main
pollution scurces affecting the coastal environment are urban efiuents together with
urban and agricultural run-ofis.

Itis, therefore, suggested that the sea water quality in the vicinity of sewage treatment
piants is monitored systematically. As regards pollution conirol measures, it is
suggested that unrestricted sewage discharges in sireams should be avoided and that
& rational use of fertilisers and pesticides should be applied. A lcng-term_measurs
could be rsiated to the upgrade of the operating efficiency of sewags treatment planis
to inclucs nutrient removal.
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Table 2.  Heavy Metlals in Coastal Sediment
(Crain size fraction < 500 ym)

AREA HGT CcD PB CR
CODE
ug/kg DW _ug/kg DW ua/kg DW pa’kg DW

R1 42 68 1033 2083
R2 37 135 1133 3417
R3 27 78 1150 £050
R4 15 75 850 3400
R5 42 67 2167 3767
R6 10 27 350 1383
R7 42 108 950 3217
R8 42 63 1050 2767
RS 32 85 967 2333
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Activity No. 5: GEMERAL WATER RESOURCES MASTER PLAN

1. Background Information

The state of the Waler Resources is a limiling factor of a successful development of
Rhodes. Therefore, priority should be given lo the development of the General Water

Resources Master Plan,

The Water Resources Master Plan of the island of Rhodes should provide an integrated
presentation of all fealures of the waler resources and will be used {o define the optimum
system of exploiiation and proleclion of ihe resources in accordance with the present and fulure
demands of the island. It will, thus, contiibule lo a sound and efficient management of water

and other natural resources of the island.

OBJECTIVES

The objectives of the Waler Resources Masler Plan for the isiand of Rhodes are as
follows :

Long - term objective : To conhiibule lo the achievement of a susiainable development of
the island through the establistunent of an effeclive management systein lo enable proleclion
and rational utilization of Ihe waler resouices.

Immediate objective : To conliibule lo the solution of the current problems relative to the
profection and exploitalion of the fresh walter resources of the island, and to provide for a
rational waler supply of the island.

To back up these objeclives, the Assessinent of the Water Resources and the
Evalualion of theii Availability, the Assessiment of the Waler Demand and Ulilization and the
Long - term Plan of Development, Exploitation and Piotection of Waler Resources, was carried

oul.
To the study is also 1eserved {he usefulness 1o be pilot for similar cases elsewhere in

the Mediterranean tegion.

The spegific and detailed subjecls the study went through, were :

I Hydroclimatological Faclors

L. Regime and Quality of Surface Water

IR Hydrogeology, Regitne and Qualily of Ground Water
v. Development of Data Bank

V. Nalural Waler Balance .
VL. _ Nalural Factors relaled lo Water Resources Master Plan
Vil Socio - econotnic Factors and Development Water Demand

Vil  Waler Storage

IX. Protection from Water induced Natural Phenomena
X. Sewerage Syslem in the Settiements and industry
X1 Proteclion of Waler Resources

Xil.  Water Exploilation
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Xill.  Analysis and Selection of Water Supply Solutions
XIV.  Synthzsis regort on Measures and Activities for using the Island Waier Resources

For each of the above Subjecis has besen prepqrcd a Technical Document containing the
following :

I Hydroclimatological Factors

Hydrocimztological are the most indispensable data, concerning the assessment of the
Water Resourcss of the island.

Data of precipitation, air temperature, sunshine, air humidity, wind, and evaporation
were elaborated and presented, through Tables and Graphs. showing monthly and annual
values, with ail basic statistical indicators, probabilities and retumn pericds. Also, daily vaiues,
when availabie were elaborated particularly for statistics of the extremes, of which probabiiities
and recurrence times were obtained.

1L Regime and Quality of Surface Water

The appiicaiion of HYRROM mathematical watershed model was used for producing
daily runoff figures from rainfall data.

The aveiizble data on rainfall and the computed depth - area precipitation for each of
the catchmenis. the available runoff datz and the calibration achieved iogether with the
resulting mode! parameters as well as the simulated runoff figures for alf the catchments and at
selected sites with a potential for water works are presented.

Use, aiso, has been made of the rational method, that is the reiationship of annual
runoff v s caichment area, for a number of caichments for which runoff daia were available, in
order to produce for all catchments the mean annual amount of surface water.

. Hydrogeology, Regime and Quality of Ground Water

The main lithological and structural characteristics of the island, that are of direct
significance to ground water occurrence and regime have been studied.

The hydregeslogical characteristics of the main formations of the island are evaluated,
and produced among others is, information on their capabiiities in terms, particularly, of
borehole capzcily, specific yield, transmissibility, saturated thickness and drawdowns. The
ground water quslity was studied and evaluated in extent and the situation, as well as, the
relation to the fithological environment has revezled through the many quality factors and
parameters. Numerous Diagrams are presented and the variation in space and time of various
quantities, demonstrate the situation.

A Hydrogeological Map of scaie 1 : 50000 demonstrates the whole situation efficiently
through a great amount of hydrogeologic quantities and parameters. Tne land use ( urban,
agricultural, bare, forest and shrubby e t ¢ ) with its impacts on watersheds and on the ground
water is also given and demonstrated by the relevant Map.

The assessment goes further with the pollution sources, the springs regime and the
water abstraction. )

V. Natural Water Balance

The evaluation of Water Balance concerning the whole island, has been produced by
computing the balance for each catchment separately, on a yearly base. Applying all commonly
used methods for the determination of evaporation ( Penman's, Thomthwaite's, Turc’s and
Blaney - Criddle’s ), using the available rainfall data and the evaluated runoff figures, the
unknown infiltration to subsurface, has been estimated.

In addition, the Natural Water Balance over broader regions, delineated with aquifer
criteria is given. Also, a ground water balance of three main aquifer systems has been
attempted
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Vi. Natural Factors related to Water Resources Master Plan

The evaluation of the available information on the most important natural factors of the
island, including the main soil characteristics. the erodibility and mineral deposits. is presented.

Data and results on natural conditions. soil - type characteristics and hypsometry are
presented in tabular and graphical form. Through the study of lithology, the geomorphological
features and the process of erosion are interpreted. An erosion Map, a Map showing the
cistribution of land surface slope and a Map for mineral depaosits sites, have been prepared,
{20.

Vil Socio - economic Factors and Development Water Demand

The compilation of existing data on population, settlements, manufacture, agriculture,
energy, tourism, roads traffic, forestry and mining and the analysis of existing and future
cevelopment of socio - economic factors in relation to Water Resources development, is
presented.

Available data and information are tabulated and their characteristics are specified.

Detailed explanation of past pattern and future trends are examined and relative information
necessary for estimating the future water demand, is presented.

Regarding agriculture, a presentation is being made of the present situation, structure, areal
extent and distribution, producting, irrigation practice etc.

It is given, also, a brief presentation of foresiry and the imperative role it plays in the
hydrological cycle and to a balanced environment.

VIIl.  Water Storage

Basic information is given on existing and planned surface reservoirs ( location,
natural, hydraulic and design characteristics, sedimentation and cost for each scheme ).

An evaluation on the possibilities for artificial ground water recharge activities and of
the influences of the proposed or existing surface reservoirs, is made. .

Ii<. Protection from Water induced Natural Phenomiena |

A general presentation is made on floods and the factors favouring them. Vuinerable
areas are examined in connection with human activity and detailed presentation of vulnerable
to flooding zones is given and shown in Maps. Expected flood flows are estimated and
presented.

Also, a presentation of the erosion process is made, as well as, outlined is the drainage
problem, where it exists.

X. Sewerage System in the Settlements and Industry

This deals with the sewerage systems, both of waste and storm water, existing in the
-island, planned or under construction. Proposals are made on the preferred collection system,
the treatment process and the disposal alternatives. :
Friorities and the associated costs for each scheme component, are given.

Xl Protection of Water Resources

Presentation of the quality of all Water Resources of the island, is firstly, given. The
whole situation is compared with the E U - Standards for potable water and is demonstrated by
a variety of diagrams, while Maps are used to show the areal distribution of several parameters.
It is, also, shown, the suitability of almost all water resources for agricultural use.

An evaluation, is made, of the pollution of the water resources from existing and
potential sources, as well as, the measures that are or have to be taken to protect them. All
pollution sources, the disposal practice and the recipients likely to become polluted are shown
on Map.
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Speciic measures for the protection of Water Resources for each settlement or group
of them. are sroposed.

Xl Water Exploitation

A general pressntation on the water exploitation of the whole island, regarding both
sides. the watzr supply and the water demand, present and for the future, is given. It goes in
more detail. canceming hydregeologically differentiated areas and also development regions,
s well as the individual settlements of the regions.

The water supply potential and sources, the water quality, the abstraction works, the
storage and distributicn facilities, the quantities of water abstracied and consumed, the
calculatzd waier demand, the water pricing, the trends of the residential and touristic population
and of the weater demand, are all among the parameters and the information given, and also
demonsirated. by means Maps and diagrams.

Xlll.  Analysis and Selection of Water Supply Solutions

Three alternatives ( groups of solutions ) for the water supply have been analyzed.
The prorosed and strongly recommended alternative ( Gadouras dam, mainly ) envisages the
predominant ufitization of surface waters for supplying domestic needs, tourism and indusiry,
while ground water is left to be used to irrigation, mostly.

The need for supporting the less developed southern island, as an alternative zone for
a future expansion of tourism and relevant development, is recognized and to this aim
emphasized.

XIV.  Synthesis report on Measures and Activities for using the Island Water
Resources

In order to enable easier overview 6f the work and the achieved results, the following
synthesis regoris have been prepared : :

1 Synthesis report on Waier Characteristics
2 Synthesis repori on Water Utilization and Demand
3 Executive Summary

FROBLEMS ENCOUNTERED

These were arisen mostly from the lack of adequate data or from the quality of certain
data, that had to be managed and brought at a reliable and uniform level with the rest.

RESULTS

Cn the basis of the achieved resuits it can be concluded that the Water Resources
potential of the Island of Rhodes can meet all long term water demands. The Water
Resources Crop of the island is estimated at 246 Mm / year, of which Surface waters account
for 131 Mm® / year and groundwaters for 115 Mm® / year. At present, only 27 Mm® / year are
wilized, wmle the rest flows into the sea. The total planned long - term demand amounts to
about 88 Mm®/ year, m 2015 (18 Mm® domestic + touns’uc 70 Mm® imigation ) or 95 Mm® /
year, in 2040 (25 Mm® domestic + touristic, 70 Mm® irrigation ). Irrigation needs are meant at
full agricultural development.

More specifically :

The study and its results on the Water Resources of the Island of Rhodes have directed and
focused us to the following principal thoughts and crucial conclusions :
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Because water wealth of the whole island is understood to be comparatwely
impressive, since 246 Mm are calculated as the annual volume, of which some 131 Mm?® flow
on surface and 115 Mm® in the subsurface, the stored water included, no matter where.

Because safe yield of the aquifer of Sgouros - Afandou ( Region |l on the Map ) has
been exceeded, since almost all the water needed to supply the NEastern part of the island is
being pumped from it and now its permanent resource is affected, while imminent is the
sza intrusion or locally has already seriously occurred.

Because the other large aquifer, extending over the NWestern island ( Region | on
the Map lalyssas - Maritsa - Damatria - Kalavarda ) is estimated to be able to offer some 3 to
6 Mm>/ year more, before having been reached its safe yield and because locally overpumping
caused unacceptable quality deterioration.

Because from the third important aqun‘er of the island ( Region ill on the Map ) can be
abstracted an additional amount of 5 Mm? / year before safe yield having been exceeded (
todays abstractions amount to 3 Mm®/ year).

Because all other aquifers of the island are of lower capacity and productivity, while
their significance is limited to the local water needs and any consideration to abstract water to
distant and intensive water demand without the risk of overcoming safe yield is rejected.

Because in socio - economic terms the principal and strategic target should be the
touristic increase and expansion in the island of Rhodes, as well as in the rest of Dodecanese,
probably within a touristic environment becoming continuously competitive.

Because quality of touristic industry in the island is high and as such is aspired to
remain or improved further

Because touristic income is higher than other formed in other sectors of the island's
ecanomy and particularly of that from agriculture.

Very briefly to notice here, that the main aquifers are geologically and predominantly
structured of the formations of “ Sgouros * and * Levantinians *, secondly of alluvial
deposits. Other aquifers either show deep saturation zone and / or are qualitatively and
economically inappropriate to undergo serious exploitation or are threatened by sea intrusion,
particularly, if put under pumping conditions. Few others take part in the hydraulic performance
of the principal aquiferous systems.

For all the previous facts, limitations and goals, we came to the conclusion, which
we warmly infroduce to the deacision makers to make use of surface water resources,
that very little up to now have been developed, whilst are, comparatively, quantitatively
large and offer in the long - run, sufficient and safe solutions to the water supply problems of
the Island of Rhodes and of these facing water shortage in the rest of Dodecanese.

Additionally, any attempt for investment and development in the area will have
cbjectively and psychologically the souridest of support from the island’ s infrastructure, which
should be water.

For the constraints imposed by the aquifers we more specxf ically underline the following facts :

An annual loss of stored water of about 2.7 Mm®, accumulated in the future, becomes
threatening. This is an’uclpated to 13.5 Mm® and 33 Mm after § and 15 years ( 2015 ),
respectively. Nowadays, 9 Mm® / year are abstracted for domestic use.

To cover this kind of loss only, not to refill depleted storage, a surface reservoir of 5.4
Mm? and of a investment cost of 14.8 M USD is needed, allowance for safety been made.

Over an area of 30 Km? the decline of water table reaches locally 10 m / year. A mean
value of 3 m / year and in case not less than 1.5 m / year is being, acceptable to account for
the decreased hydraulic performance of the aquifer with depth.

In boreholes, during the last 10 years, a fall in yield by about 3to 5 m / h peryearis
recognized, while applied discharges are commonly in between 45 and 70 m°/hatan average
drawdown of 23 m and from borehole depths of 130 to 220 m, with 75 % going below sea level.

Under these conditions, after § years, when a big surface storage ( e g Gadouras )
couid be in operation the water level decline will attain 16§ m and after 15 years 45 meters.
Threatened is therefore an entire depletion of a large part of the main aquifer of the island,
foillowed by a slow but inevitable and irreversible occupation of evacuated porosity by
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brackish or sea water. From the induced compaction of the low cchzarance structure, will be
iireversibly aiso iost valuable storage. \

Furthermore, no induced naiural recharge is offered to soften the situation.

Although up to now necessary, the violation of the aquifer's cazability is cosily and the
consequences wiil be reflected upon other uses and particularly upon the vital and sensitive
touristic sector, if not found and decided soon an alternative and sound solution.

The sector of declined reserves constitutes the 25 % of the aquifer.

The reasizblishment to the previous state to avoid further ccnsequences through the
reduction of atsiractions from the decline sector and by means of egual coverage of needs
from sectors of the aquifer occurring further to the south will not avoic the undesired outcome
because

if for the increased grain finessess the “ productive * parameters of the aquifer
get lower towards south ( : permeability, effective porosity )

ii/  Eoundaries of the aquifer, where productivity diminishes, will gradually
arcproached. No inflows from adjacent hydrogeologxc units are evident

Artificial recharge through spreading of the aquifer for geolcgic and geomarphologic
reasons is not offered.

Injection through boreholes would be of preference and evertually feasibie but only
after a thorough experimentation, which presupposes detailed analysis and evaluation of the
hydraulic performance and deep structure.

Nearby existing surface water resources for this purpose are hardly available.

Reuse of reclained domestic waste water to this purpose aithough a technologically
attractive altemnative seems not finally admissible by the public, as this is not get
psychologically ready in this Country to such a kind of solutions.

PROPOSALS
To the preferred and proposed solutions are understood :

1/ (Gadouras Storage Reservoir

with a design life of 50 years and & capacity of 63.5 Mm®, the ressrvoir is capable and is
warmly propo<e to satisfy the island 's domestic water demand up to 2840 of
alt the NEastern from Massari to Kalavarda
* &ll the SEastern island

* all the nearby arid or water short islands
Total maximum water demand that it is called upon to cover is estimated to 24.6 Mm® / year. If
added the distribution networks losses, the amount of water to be conveyed to demand places
in 2040 will be 32.6 Mm / year. With allowance made for evaporation losses the final amount
of water is 35.622 Mm® / year.

Thus, the already designed capacity of the reservoir suffices to serve the whole
solution, with one year safety storage. The resulting small deficit will be covered, when arised,
by groundwater .

A water treatment piant at the foothiils and three main aquedusts, in priority sequence:

* Gadouras - Sgouros, of peak flow of 1.28 m* / sec, 38 Km long, to the NE
Water Supply Region

* Sgouros - Kalavarda of a peak flow of 0.34 m° / sec, 25 Km long to serve the
NW island ' )

* Gadouras - Kattavia, of a peak flow of 0.14 m® / sec, 47 Km long to serve the
SE island

among with the necessary pumping stations, of a total power of 860 KW, will complete the main
elements of the scheme.
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Total investment cost of the scheme amounts to 95 M USD the benefit / cost ratio
being 2.4.

Major justification of implementation of the soiution remains the natural - geologic and
socio - economic facts presented.

2/ Apolakkia Storage Reservoir

Additionaly to the irrigation purposes it has been designed, the ressrvoir can serve the
domestic water needs of the Communities of Apolakkia, Sianna, Monoiithos, Profilia, Istrios,
V/ati and eventually Ag. Isidoros.

The generalized elements of the scheme are : A

Total length of pipeline 24 Km, water treatment plant of 1490 m” / d, peak flow of 13.7
lit /sec, total pumping power 88 KW, total investment cost 4 M USD.

3/ Kritinia Storage Reservoir

If increased the capacity of the proposed reservoir to 2.5 M m’ , all water needs of the
outmost NW island will be satisfied in the long - term. Communities to be served are Kntlma
Embanas, ( Mandrico ). More specific elements of the solution are :

Total pipeline length 9 Km, treatment plant of a capacity of 690 m / d, peak flow 0.01
lit / sec, total pumping power 40 KW, total investiment cost 10.5 M USD.

4/  Salakos and Profitis Elias Springs

All springw of this mountainous area and the nearby groundwater resource are
rendered to the Communities of the area ( Salakos, Dimylia, Apollonas, Platania ). To the
solution the water of about 100 m® / h, that todays flows from springs of the area of Rhodes, is
included.

5/  Groundwater Resources

All irrigation needs, except those already served by the Apolakkiz reservoir and what is
anticipated for this purpose from the Kiritinia reservoir, will be covered to the maximum possible
extent from the groundwater resources underlain the agricultural_land and from those that will
be left free from domestic and touristic use after having been put into operation the whole
group of solutions.

This group of solutions is additionally preferred and propaosed because

- it is associated with
an efficient management of few only catchments
* minimum or inexistence of risks
* less unit capacity cost (USD 0.8/ m°®)
less investment cost 40.7 M USD ( accompanying and auxiliary structures
being about the same in other surface solution for same target )
= our intervention to the groundwaters resources is areally scattered at small pumping
rates, so that deep drawdowns and subsequent sea intrusion are avoided or
minimized
- almost the entire groundwater resource of the island is made available to exclusively
agricultural use, where and when it is needed by the user and to the extent of

development, evidently, the general and specific socio - economic conditions and
the relevant benefits allow.

- offers

* better and greater water conservation

* less surface reservoirs

less loss surfaces

-
o
~
-
~

4
{
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less distribution system
existing well fields
stage development possibilities

*

*

less overall consequences to the broader ecolczic 2nvironment

*

less damage from dam failure

better timing of water distribution by irrigators
Worthwhile environmental problems do not arise from the impizmantstion of the solutions.
except of that yet remained minor and related to the sediment dsrrived from the downstream
of the dam terrestrial and marine environment.

Management

The establishment of a unified Water Resources Service having as a focal
constituent the already mature, expert and efficient Municipal Corporziion for Water Supply and
Sewersge ( D E Y A R ) will be the indispensable backgrourd for a good performance,
monitoring and protection of the solutions, of the water ressurces and of the related
environment all over the isiand, The representation in the Servicz. through a flexible Body to
periorm strategic management and control, of all parts from btcih the water supply and
water demand side , as well as of the Prefecture and the local Chamtbers relevant to water, is
an idea that is laid down. '

FOLLOW UP

The project identified the following activities to be implemented as urgent priorities :

1/ Rational and sustainable management of Water Resources of the island if Rhodes
requires, above all,_a considerable improvement of collection and procession of
hydrometeorological. hydrologicai and hydrogeoclogical data. and the
establishment of a hydrological data bank. The continuous recording of flows in
few but representative catchments. the continuous recording of groundwater level and
quality in a certain number of new ohservatory boreholes tapping crucial aguifer
layers as well as the accurate determination of the hydraulic parameters of aquifers are
understood among the imperative actions.

2/ A detailed hydrogeological study of the island, where it lacks with all modem
investigation tools and techniques available, to reveal arezi and especially precise
depth conditions among with an artificial recharge experimental study, are all of
particuiar significance

3/ On the basis of the project,_a feasibility_studv of the water supply system of the

island has to be prepared, and all other accompanying activities have to be performed.

i To secure a continuous and safe water supply in the isiland of Rhodes it will be
necessary to perform a detailed analysis of the environment and socio - economic
effects _of the construction of the water supply system and particularly of the
Gadouras Dam. All the environmental characteristics of both up - and down - stream
areas of the dam, have to be thoroughly analyzed, and all protection measures must be
taken.
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Activity No. 7: PROGRAMME OF ENVIRONMENTALLY SOUND ENERGY
PLANNING
1. Background Information

The Greek Government and the Coordinating Unit of the Mediterranean Action Plan
(MAP/UNEP), signed the Agreement on the Implementation of the MAP Coastal Area
Management Programme (CAMP) “The Island of Rhodes”.

The main characteristic of this material support was the isolation of Rhodes from the
Greek infrastructure which stresses the need for securing a continuous supply of
energy and for exploitation of the local resources to the maximum possible extent.
Substitution of conventional energy sources by renewable energy sources, wind and
solar energy applications, and applications of more efficient technologies at both
production and end use levels were the main objectives of this activity.

Previous report, by ENERSYS Ltd. etc. have shown that the wind energy potential of
the island of Rhodes was quite high and may be considered as one of the most
important among the renewable energy sources. As the price of electricity produced
by wind generators has decreased to that of conventional energy sources and the
price for the installed KW has fallen close to $1,000, electricity production from wind
generators could be a profitable and competitive application for the island of Rhodes.

In addition, a computerised expert system was developed at the University of Spiit,
Croatia, in 1991 and it was available for the optimal selection of a wind generator
system on a given location based on extensive database and on input data
characterising this location.

=, 2. .. Objectives of the Activity

: - T_h‘g hjgi_n objectives of the Programme of Environmentally Sound Energy Planning
© wersr

- é'evelopment and analysis of the strategies for the substitution of conventional
energy sources by renewable sources of energy (RSE); and

- optimisation of the RSE system design for typical applications.
The specific objectives of the Programme were:

- to make an assessment of the wind energy potential of the island of Rhodes to
satisfy the present and future energy requirements for various social and
economic activities, as a part of the plan of action for the future environmentally
and economically sound energy development for the island of Rhodes;

- to identify the potential consumers of electric energy and their present and
future requirements, and to find an optimal rate of substitution of fossi fuels by
wind energy, as well as to determine the upper limit of penetration of grid-
connected wind generators in the total installed electricity generating capacity;
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- to deizrmine to optimal size and type of wind generatcrs for each specific
application;
- to detzrmine microlocations fcr the progosed plan and schedule of installztion
of various wind generaiors;
- to anzlyse sclar energy consumption in the hote! and indusirial sector of the
island of Rhodes: and
- to anclyse dsficiencies in the present installations of solar systems for wate
heating and to propose better organisation of maintenance of such systems.
3. Performed Activities - Main Achievements

In 1890, the import of oil producis contributed with 98,54% to the total energy
requiremenis. In spite of the large technical potential, the contribution of solar and
wind energy were quite marginal, bsing equal to 1.41% and 0.03%, respectively. As
the island is not connected to the &lsctric power system of the mainland, electricity
has been produced by diese| engines, steam generators, and gas turbines in two
power plants, with the total installed power capacity of about 120 MW.

As the total energy consumption amounted to about 4000 TJ in comparison with about
7000 TJ of the total energy provision, it may be concluded that a large amount of
energy has been lost, mainly in the low efficiency energy transformation processes.

The technical potential of solar energy in the istand is estimated to be around 26 Twh,
a large amount almost 13 times bigger than the total primary energy used in 1890.

As the island of Rhodes has a high wind load factor of around 0.3, the total annual
availability of wind machines is equivalent to operation for over 2500 hours at the
rated power capacity, providing petentially about 300 Gwh/year.

An optimal energy scenario has besn proposed based upon the so-called “sustainable
tourism development”, with a slower growth of tourst beds until the year 2010,
sustainable employment growth, and preserving the environment.

The total energy demand in the year 2010, as calculated by the computer package
LEAP, would reach about 5200 TJ, and for electricity an increase to the level of 434
Gwh. This would require an installation of additional 60 MW of diesel generators
supported by about 20 MW of wind turbine generators.

By use of a multicriterial analysis incorporated in the CRO-EOL Expert System, it was
possible to determine nine optimal microlocations for the future installation of wind
turbine generators grouped in wind farms. The electricity production of the first five
wind farms may satisfy the requirements for wind energy contribution in the optimal
development scenario. Fifty one 400 KW units should be installed providing 68.8
Gwhlyear at the total investment cost of about 23.5 million USS, and electricity
production cost of 0.035 USS/KWh or 7.6 Drs/KWh. The pay back period would occur
in 5 years. The investments in wind generators will be even more profitable if we take
into account environmental effects of this partial substitution of fossil fuels power
plants as the emission level of the main pollutants will be decreased by 15.85%.
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Savings for the avoided CO, tax would amount up to 1.4 million USS/year.

It has also been shown that by retrofitting and modifications of the already installed
sciar water heating systems, they may provide almost 500 TJ of heat energy, raising
sciar contribution to 8.5% in the total final energy consumption in the year 2010, and
c¢isplacing almost 16,000 tones of liquid fossil fuels a year, decrezasing poliution level

ty 11.3%.
Problems Encountered

Trere were some problems encountered during the implementation of the contracted
acivities such as not having easy access to PPC' s recent data, PPC does not offer,
irss of charge, wind data. For example, PPC/DEME charges recent wind data for one
year and one station, which refer to mean wind speed per month, wind direction and
curation curves (Weibull distribution) 800 US$ after the Board of Directors approval
which will be a time consuming procedure.

Tnere is also a general lack of knowledge and measurements of the wind speed on
mzny sites. An electronic anemographic station was only placed by PPC in a place
cziled Chiotes (height 370 m, 10 m above the ground). The datz elaboration for the
whole island was fezsible with the usage of mathematical computer models like
NOABL. The tru fact is that on a large island, placing many anemographical station
is costly and difficult to maintain. It must be-also kept in mind that meteorological
s:ziions are not sited for energy purposes. Besides it is hard to find local people to
czilect the data due to their mishandling of the equipment. The whole situation can
ks explained because of the long distances between the specific installations and the
icwns or the villages and the lack of communication and transporiation facilities. The
trzining of local technical engineering firms and contractors on technology selection,
svstem dssign, installation, operation and maintenance procsdures is of great
significance.

Finally, there were some other problems conceming the identification of favourable
microlocations and the installation of wind generators, due to the limited time period
which prohibited the team from making additional observations in some other
interesting areas, which belong to the sixth, seventh and eighth geographical region
of the island of Rhodes, for example the place of Mesanagros.

Conclusions and Recommendations including Follow-up Activities

Bzsed upon the results of different actions undertaken so far, the following
recommendations may be proposed:

- Before the beginning of the projects of installation of WTGs at the chosen
microlocation, it is necessary to initiate the programme of measurements of wind
characteristics at these sites for a minimal period of one yar. It is obvious that
measurements should be taken before and after realisation of the project.
Measurements should start as soon as possible, based on the previously
elaborated measurement programme. The number of autonomous anemometer
stations should be from 3 to 5. This is in function of estimating the average
values of the specific wind speed.
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In order to create awarsness to the local pecple and to ccordinate actions in
energy planning and management on the island of Rhodss, it is necessary to
establish officially the Energy Office (preferable at the Prefzciure of Dodecanese
in Rhodes) to be in chargs of promation events on renewatle energy shources
and energy savings, mediz campaign, promoting the resuits and conclusions of
the UNEP activity on Envircnmentally Sound Energy Planning, and updating the
required energy plans.

In order to achieve a further lewering of the total energy cost in the local energy
system and preserve the environment, the following activities ars proposed:

- On-site surveys and audits in the hotel and industry sectors followed by specific
proposals of energy conssrvation measures;

- Training courses on ensrgy conservation and rational use of energy for
managers and technical sizif in the hotel and industry ssciors;

- Feasibility and Technical Studies on specific projects;

- Proposals of new incentivss in order to stimulate and promote more extensive
utilisation of renewable energy sources.

6.  Installation of Equipment for Solarimetric Measurements

The Greek National Meteorological Service was collecting data on sunshine duration
and the total solar radiation on a horizontal plane in the period from 1861 to 1978
providing the average monthly values. The lack of more recsnt data taken on an
hourly basis, suitable for more grecise analysis necessary for difierent solar energy
applications was a sarious obsiacle to any reliable planning of exploiting the solar
energy.

Therefore, one of the main gozis of the programme of Activity No. 7 was to install a
solarimetric station in the norther urban region.

In order to reach this goal, a careful planning began with the collection of offers for
the appropriate modemn equipment among the leading world manufacturers, then,
selecting the best offer from the technical and financial viewpoint, then finally
preparing the detailed manual for correct utilisation and maintenance of the
solarimetric station.

The next phase was the attempt to choose the most appropriate Greek agency,
company, or institution, interested in solar radiation data, functioning as a permanent
user of the donated equipment after the end of the project. After extensive
discussions with representatives of various Greek organisations, institutions and
services, and upon several field visits, the final conclusion was that there is one
suitable location for the erection of the solarimetric station on the island of Rhodes,
namely at the Intemational airport Paradisi under the auspices of the National
Meteorological Service. Finally, in 1995, the delivery of the equipment was completed
and the first measurements (data), have already been collected.
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SPECIFICATION OF EQUIPMENT

Equipment for Radiation Stations

Item - description and type/model

Printer - Recorder PIR 128
Pyranometer CM3 (with calibration)
Shadow ring CM121

Levelling Stand for CM3

Stand for Albedometer CM3

Memory Card Unit MRW133

1 Mbyte FLASH EEPROM Memory Card
-Spare Outer Glass Dome for CM3-

Housing Container for PIR 128

"Page 43

Quantity
1 pc.

3 pc.

1 pc.

1 pc.

1 pc.

1 pc.

2 pcs.

3 pes. .

1 pc.
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Activity No. 8: PROGRAMME OF PROTECTION OF HISTORIC SETTLEMENTS

The contract, signed by the Greek government, MAP/UNEP and the European Investment

Bank, for the Coastal management of the Island of Rhodes (CAMP-Rhodes) and within the

framework of activity 8, Historic Settlements of the Island of Rhodss - Medieval town of
Rhodes, assisied the local authorities and more specifically the Burezu of the Medieval town
of Rhodes to carry out an in-depth study (masier plan) of the integraied restoration of the
medieval town. The decision of the scientific commission taken on 2 June 1884 conceming
the master plan for the medieval town of Rhodes and of the commission entrusted with the
follow-up of the urban development study (27 June 1996) really gave the impetus for the
launching of the study.

1. Background Information

When the programme was launched in summer 1994, the following series of
inventories and documents were available:

- data provided by the surveys of the Medieval town of Rhodes (1925 - '28 and
1084 - '86), the sociological study of 1988 and the inventory of commercial shop
fronts (1993 - '94) which was in progress when the programme started;

.- . graphic. and photographic documents: the register of 1825 - 28, the
pnotographic archives of the Archaeological Service, the Carson miniatures
(1480), old gravure and the relevant bibliography;

- maps, charts, diagrams: plan of the English Admiralty (mid 19th century), maps
of 1917 and 1928, road plan of 1836, 1943 map of the English Administration,
1¢60 road plan, 1948 photogrammetric map, 1891 computerised map of public
sgaces.

2. Programme Objectives

The main objective of the programme was the special study of an urban area focused
on integrated restoration as well as the formulation of specific directives on the
planning project of the Medieval Town of Rhodes. The programme aimed at concrete
results, so that it could be used as a pilot project for similar historic cities at local,
regional and international level.

3. Activities Performed

After the above-mentioned decisions were taken, the Bureau of the Medieval Town
of Rhodes set up a group of specialists (4 architects, 1 architect urban surveyor or
planner and 1 architect specialised in GIS); inventory, which is the most essential part
of any urban project, within the framework of the MAP/CAMP/EIB METAP Programme
"The Island of Rhodes Activity 8: Historic Settlements - The Medieval Town of
Rhodes". During the 1994 - '96 biennium the following activities were carried out:

1. Methbdology for a specialised urban inventory. Special fiches were studies in
depth, in order to carry out a survey of buildings, homes, businesses and
services, which, once the data was collected, could be processed by computer

B
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using a special programme {which is based on "Access"). The text with the
explanations nesded to apply this inventory makes clear the fact that we can
process on the spot a large number of data for the inventory in little time and
with no difficulty, after the work of the data collectors which lasted one month
had been completed.

Application of the architectural surveys of the buildings of part of the Saint
Panteleimon area of town which contained three large “islands" (areas
surveyed), with buildings, monuments, free space and archaeological
excavations. The methodology used was that proposed by Jerco Marasovic,
which we improved upon: Most of the time the sketches for each building were
drawn on the spot (scale 1/100) on special "fiches" (A4 dimensions). They form
a special archive which will be useful to alf future researchers. The combination
of architectural and topographic surveys of the buildings gives rise to the
architectural surveys of the "islands”, the neighbourhoods and whole historic
towns (floor plans, facades of buildings, sections etc). These sketches help in
carrying out specific studies and urban projects of planning, development,
integration of new buildings and restoration of monuments and sites. This work
lasted between the fall of 1894 and the spring of 1995 i.e. 6 months). This
survey has already helped in carmrying out several projects in the specific
neighbourhood, which had been selected as a pilot area for restoration and
possible interventions, to serve as a model for the town of Rhodes and other

“Historic towns. < ©

The meeting of the Expert Group (Mr. D. Zivas, Mrs. Donatella Morozzo della
Rocca and Mr. Carlo Cesari), (5-8 January 1996), issued the directives after
adopting the methodology proposed in the urban inventory while limiting the
information on morphological and decorative elements and on the typology of
buildings which would require additional time.

The clarification of the status quo of ownership in the Medieval Town was
completed in the spring of 1995 by the topographers who carried out research
in the land registry office of Rhodes and the archives of topography maps of
which we have copies in our office. This work led to the drafting of a study
which was put on computer to clarify public ownership and better explore the
possibility to establish social and public functions. It is a unique tool for the
resolution of problems regarding ownership which is very complicated, especially
in the Medieval Town.

A map of the actual situation of the properties and buildings (scale 1/1000)
which was based on the registry plan of 1928, the photogrammetric map of 1284
and the computerised topographic map of 1991 were put together. The map
was put on computer so that urban projects could be presented on that scale
and was finalised in the summer of 1995.

Drawing up of maps of each area surveyed (“island") on a 1/200 scale
separately for the ground floor, the first floor and the second ficor, while
distinguishing the properties, the buildings (built and unbuilt areas) and the
various functions (family homes - apartments, businesses and public and private
services). These maps were put together by surveying architects on the basis
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of the registry plans of 1928 for each property and on :hs spot comrections
indicating all interventions betwesn 1928 and the preszsat. Collation of the
property plans of the area surveyed with the necessary corrz<tions produced the
map of the area surveyed. This phase was necessary in crcar to produce the
master plan of the buildings and uses of the medieval town. The maps of all the
areas surveyed can give a thematic computerised maps cf the whole Medieval
Town at different scales.

Urban Inventory

During the first semester of the programme (July - Decemtzar 1884), the group
carried out the urban inventory of the Saint Panteleimon cistrict (the first three
surveyed areas), where architectural surveys were also maZz, in collaboration
with another group of four architects and one topographer.

After the January 1895 Expert Mesting the urban inventory wes pursued without
architectural surveys and less information on the morpholocy 2nd typology of the
buildings. In July 1995 one architect withdrew from the ¢reup. In November
1995 the contract of the architect-surveyors expired withcut the inventory being
completed. Field inventorying had covered up to that poini 85 out of 127 areas
to be surveyed and the completion of the fiches in the ofiics was still pending.

In March 12986, the group.of three architect/surveyors resumed work but at a
slower pace due to the members other professional commitments. At the
moment they are finishing work on the first 85 areas. Mcreover, they have
started the computerisation of the mapping, for the arsas that have been
surveyed, as well as the computerisation of fiches. It is exgected that the urban
inventory, the digitalisation of maps and the computerisation of fiches will be
completed by October 1896 (in 5 months).

Then data can be processed on a data base system in order to carry out
multiple statistical analyses and a GIS for the clearer prasentation of urban
analysis and the alternative scenario of urban planning.

These proposals will be discussed at successive meetings of the competent
services and representatives of the public and interesizd socio-economic
groups, in order to come to the decision that would be aczepted by all.

Finally, special legislation to cover the Medieval Town of Rhodes should be
enacted, on the basis of which relevant problems might find their solution. This
special urban legislation must provide for solutions that are not only legal but
also appropriate from an economic and social viewpoint (i.e. development of
social establishments, conditions forissuing permits for consiruction, restoration,
business operation, renting of public spaces, improvement of business (shop)
fronts, assistance to individual owners of historic houses who are unable to
restore them and handicratts.

The drawing up (in March 1996) of a report on the historic sites and monuments
of the Island of Rhodes within the framework of Integrated Planning of the Island
of Rhodes, which contains:
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- a short description of historic sites and monuments;

- problems;

- probable risks;

" - legisiation in force and level of protection;

- protection, conservation and development nesds for the historic monuments
and sites of Rhodes;

- enhancement of protection and completion of existing legislation;

- conservation, planning and development, in general management of the
cultural heritage of the island of Rhodes;

- cultural tourism and group visits to the island of Rhodes;

and the Annexes:

10.

- list of the most important sites and monuments by period;

- - list of the'most important sites and monuments of the Island of Rhodes plus

8 maps.
Report on the Medieval town of Rhodes (in preparation).

Electronic equioment

A plotter inkjet in colour, HP650 C AO and an ArcView Il programme were
purchased in the framework of the technical assistance provided by MAP/EIB
METAP "The Island of Rhodes".

The plotter has already been used extensively, as is obvious from the copies of
tables, whereas the ArcView Il programme will be used when processing the
urban inventory data for GIS and the presentation of digitalised plans.

During the same period (1994 - 1996), the bureau of the Medieval town of
Rhodes pursued the following activities:

a. Imorovement of traffic measures (vehicle circulation and parking):

The 1992 measures taken by the Town of Rhodes, the Municipal Police and the
Bureau of the Medieval Town, were only parially implemented, which in
conjunction with the increase in the number of vehicles, aggravated the
situation. At the same time it was felt that on the basis of the experience gained
small adjustments could be made to improve the situation.

Thus the proposal was advanced to divide the medieval town into two zones.
The first comprising the historic and-commercial centre where the measures are
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very strict and the second comprising the remaining are of the medieval town,
where those that live in it may circulate and park the whole day without
disturbing the centre of town. Vehicles belonging to non-residents may circulate
in the whole medieval town in the morning only (betwesn 6.00 and 10.00 hrs)
to carry out business, but are excluded from it the rest of the day. This makes
life easier for the residents of the medieval town who can also circulate in the
historic and commercial centre in the afiernoon (between 13.00 and 17.00 hrs)
and at night (between 22.00 and 10.00 hrs the following day, without harming
either the monuments or disturbing the largs groups of pedestrians in the
historic and commercial centre.

The effort of the Rhodes local authorities to organise better the controlled
parking in the commercial centre of the city of Rhodes and around the medieval
town, as well as the control of the circulation and parking of vehicles inside the
medieval town by a private company may give positive results for the
improvement of the quality of life of people living in Rhodes. When this private
company takes over these responsibilities in the next few months, the situation
will no doubt improve. However, it should be accompanied by an efiort to
organise better public transport and build car parks on the outskirts of town.

b. Infrastructurs work and road paving

After a long period of negotiations, preparation of special projects and sesking
funding for all infrastructure projects, DEPOS (the public body responsible for
this programme) started work in the summer of 1994, in the same pilot district
of Saint Panteleimon, mentioned above. It has completed aimost all work in the
district, including restoration of the tradltxonal streets (paved with siates and
small stones/pebbles.

c. Soecial inventory and control of commercial shoo fronts and public
spacas in the Medieval Town to be let to businessss

In the first semester of 1894 the analysis of the special inventory of commercial
shop fronts was concluded and alternative proposals were formulated on the
control and management of building facades.

In 1885 a survey was carried out of the public spaces rented by private
persons/firms for commercial purposes (exhibit of products, installation of tables,
chairs and refrigerators). It was proposed to limit the four rent spaces, the
relevant regulations were strengthened. Then the local authorities of the city of
Rhodes and the Bureau of the Medieval town started applying the relevant
regulations controlling the spaces for rent (and this is repeated every year). At
the same time they conirol the aesthetic problems which may arise in the shop
fronts of the businesses involved. It is a lengthy process which may bring
positive results in the future. The fact remains that controls started in 1995,
whereas the regulations had existed since 1887. It may be possible in the
future to strengthen controls and take more stringent measures.
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d. New leaisiation in the form of a presidential decres of the Ministrv for
the Environment. Phvsical Planning and Public Works. concerning the
listing of the Medieval Town of Rhodes as an urban listed site. the
definition of specific urban planning regulations. the restructuring of
construction and the definition of land uses (this is in the process of
beina publicised in the Official Journal

On the base of this decree, the legislative status and the road plan of 1960 have
changed to conform with the legisiation of the Ministry of Culture, covering
archaeolcgical sites and monuments. Moreover, no new enterprise can start
operations without a special permit. Conceming land uses, the Medieval Town
is divided into two zones. The first covers the commercial centre where multiple
commercial businesses may be set up, in the second, mainly a rasidential area,
only commercial establishments which cater for the nesds of residents may set
up for business. Special protection is provided for handicrats.

The special permit for new businesses serves the purpose of controlling more
adequately the arbitrary extension of the commercial centre and the consequent
shrinking of the residential area with all the ensuing negative impact that such
a phenomenon usually brings with it; it also makes it easier to control the shop
fronts. The decree s already in force and can greatly further the implementation
of the special urban legislation covenng the M dleval Town however the
controls should be betfer organised.” e

Handing over this control to a special service, within the framework of the local
authorities of the city, in close collaboration with the Bursau of the Medieval
Town of Rhodes and the Archaeological Service, rather than having it carried
out by the Bureau of Urban Planning of Rhodes, may help in the better
implementation of this decree, as well as all future urban legisiation which would
concern the Medieval Town of Rhodes.

e. Conservation and restoration of public buildings. monuments and
fortifications

The Bureau of the Medieval Town of Rhodes is pursuing its main task of
conservation of urban buildings, squares and streets and restoration of
monuments and fortifications.

At the same time, the Archaeological Service has launched new programmes
for the restoration of churches and fortifications and the management of moats
so that they can be used by the public (residents and visitors alike.

4, Probiems Encountersd

Various difficulties arose mostly due to the following:

1.

The combined tasks of urban inventorying and architectural surveying, which,
as is obvious, required a lot of time and staff and caused delays during the first
semester. The problem was solved at the Expert Mesting in January 1985,
where it was decided to continue with the urban inventory, which is necessary

¢
”~



UNEP(OCA}MED WGC.115/2
Page &0

for the completion of the Masier Plan, while postponing werk on the architectural
surveying.

2. The factthat an architect/surveyor left the programme in July 1€95 and the work
was interrupted between November 1985 and March 1986. which hampered the
eifectivenass of the group.

3. The complex nature of the urban problems of the Medieval Towﬁ which are:
- misgivings on the part of some residents to provide relevant information;
- difficuliies of several businessmen to provide information during working hours;
- temporary or permanent absence of several residents;
@

- closing down of almost all businesses for a long period of time (betwesn
November and March); and

- difficulty in interpreting certain topographic plans, due to interventions since
1928 (when the register was put together), either through new construction or
becauss of catastrophic events (such as bombings during World War |I).

The ztove mentioned difficulties brought about delays in carrying out the
inventory. : , -

Conceming the collection of documents from the archives of several European cities
(Rome, Venice, Florence, Valetta, Istanbul etc.), it has not besn completed as yet,
due to the hezvy workload of the staff of the competent services. However, it has
been requesied that it be completed in June- July 1986.

There has also been a great delay in the enhancement of the presidential degres in

respect of the listing of the Medieval Town of Rhodes as a listed urban site, that same .
is true for the definition of specific urban planning rules, the restructuring of
construction and the definition of land uses. Red tape and other reasons are to

blame. However we have been given assurances that the decres will be published

in the Official Journal in the next few days/weeks.

The fear of the previous local authorities that the control of the commercial centre and
the shop fronts would incur political cost is no longer a big problem The new local
authorities and the Mayor have taken it upon themselves to meet the problems of the
commercial centre of the Medieval Town head on; the controi of the free spaces to
be rented out to private enterprises has started being effectively applied after a long
period of negotiations between the Town Hall and the interested circles. This effort
should be enhanced in the future through close collaboration with all competent
services which should strengthen their actions towards the same objective.

The implementation of vehicle circulation and parking measures is the Medieval Town
by the municipal services is a problem, because many of those who work in the
Medieval Town demand that certain areas within the town be exempted from the
measures so that they can drive and park their cars freely; there are aiso other
problems, which led to the decision to strengthen the measures and entrust private
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csmpanies with organising enforcement

The lencthy period which precsded the launching of infrastructure work and pavement
restoraiicn in strests and squares was followed by rapid implementation. Work was
siaried in the Saint Panteleimen district in summer 1€84 and is now being complets
However funding must be secured, because the werk is very caostly.

Major Resuits of the Programme (1884 - 1888)

The mcst important result of the programme of the Burezu of the Medisval Town of
Rhodss and MAP/EIB METAP "The Isiand of Rhecdes” Activity 8: Hisicric Ssitlements
- the Medieval Town of Rhcdss is withcout doubt ihe applied mstheccicgy of urtan
inventcrying, which put rather descriptive data intc @ more organise< form, so that
they cculd be used for analyses and the drawing ur of masier pians. thrzugh the use
ci elecronic squipment.
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itself is an archive with z lot of urtan. histcric. architeciurai, technical,

nd economic czaia, a daizbass nct cnly for the current crojects and

so for histcrical studies and projects ic be undsrizken in the future, the
anzlysis will bscome acrarent aiter.
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Tne ccmpleticn of the invenicry, the pians, the .ccmputerisaiicn ef.2il the daiz, the
cicitzlisation of plans and their use through GIS.

It is an criginal methodelogy which can be usad as 2 mo de! apcroach fcr drawing up
masier pians and develecpment plans for other histcric cities

Furthermore, the archive of architectural surveys. which was stariad with the surveyed
arzzs of the Saint Pantelsimcen district. can also be taken as 2 mods! fer the rest of

the town, as well as for other historic tcwns. The surveys czan aiso bs uszd as basic
cccuments for future architectural siucies and projects, as well as fer projects of
restoration, development and the histery of buildings or groups of buiicings.

Tne collztoration between the Buresu of the Medieval Town of Rhecss and this
programme and the suppon of the Expert Group premoted sl relevant and significant
interventions like urban projects, legisiation on urban planning, develccment of the
ccmmercial centre, enforcament of measures on vehicle circulation and parking,
infrastructure projects, development of the pilot neighbourhood and rzstoration of
monuments and fortifications.

Conclusions including follow-up Activities

The conclusion that can be drawn from the implementation of this programme is that
it has given impetus to all urban projects and major interventions in the Medieval
Town of Rhodes; its impact is doubtless both positive and quite consiczsrable.

Of coursa. one cannot censider that the werk on the Medieval Town of Rhodes is
completed since in the two-year programme. The studies and basic prciects in the

Medieval Town were not concluded. More specifically, it is.felt that the work must
sntinue in ‘order fo finalise the mventory and the Master Plan as a sizp towards
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inzzgrated planning and the relevant changes in the legislation affzciing the Medieval
Tewn of Rhodes. The contritution of the programme MAP/EIE METAP "The Island
Of Rhedas” is thersfore considered necassary and will make possibie to conclude the
efiort alrezdy extended; the result will be a unique example on the management of
historic towns.

The integrated management and restoration of the pilot/neichtcurhood of Saint
Pznteisimon must also be analysed, the same goes for the bomtec-out areas, the
ccast and moats.

It is also imperative to organise better the Bureau of the Medieval Town of Rhedes
and the competsnt services for a more effective implementaticn cf plans, a better
management of conirols and a sounder restoration and develcemernt in the area.
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Activity No. 9: TRAINING PROGRAMME ON GEOGRAPHICAL INFORMATION

SYSTEM (GIS)

Background Information

A Gsograghical Information Sysiem (CGIS) is 2 specizlised form of daizbase sysiems,
.owef'ul in hancling geograpnically refsrencsd da , Which czn be displayed a2s map
images, czpabie of integrating envircnmenial, s al and econcmic daia into one
sysism. Storace and retrieval of geographic inr’ormauon recresenis a simple form of
use of GIS. but it has the capacity of centrituting useful anc transcarant analytical
c¢zia. inclucing scaiial modeis, within the decision making precess. GiS is thersicrs
an imporiant anc poweriul tcol for the process of intsgrated coasial mane 58.’11:.:1 its
ac c‘icaticn requires computsr equicmeni. sgecialised scitwars
chisticaisd training of users.

¢ advantages ¢f th: a;_:iicaticn of GiS for ftiurs intsgrat
management of ihe isiand wers thc reascns for including GiS inic the MAF CAMP
iand of Rhodes’.

) of the MAP CAMP "Rhoces’, PAF/RAC organised

first khc initial, nd lat nced training on GIS fer lc cal exgeris, using the

pcARC/INFO ‘sciware. ' The practical agciicaticn of GiS-was fecussed on the

ceveicpment of referenced data andmaps for the Integraisc Planning Study of the

l'=.m.u using PAP-previded sorftwars and lccally available hardwars. = amples of
uch acplication are atiached as an annex o this summary.

Tne GIS aciivity within the actual MAF CAMP METAP prcjec: envisaged a fo Ilow up

o the previous zciivilies i.e. acguisiticn of a complete sst of GIS scuipment, its

nsizilation and final training of users on the insiailed eguipmeni. as well as tﬁ-
prese taticn of a procesal for the re-=v=nt institutional arrangement.

'C) ﬂ)

The implementaticn of this activity was assigned to the Priority Actions Programme
Regional Activity Centre (PAP/RAC), located in Spilit, Croaiia. accerding to the Project
Document CP/ME5101-84-01 (3104) signe< by UNEP and PAF/RAC on February 23,
18c4,

The implementation of the activity started in February 1884 and was completed in
October 1624,

Tne implementation of this activity was organised under the guicance of the MAP
Coordinating Unit and the responsible officers of the EIB. The coordination and

-supervision from the Greek counterpart was secured through the Graek National

Coordinator of the project. The local and PAP consultants were engaged after
clearance obtained by the EIB.

Objectives of the Activity

The general okjective of the GIS related activity was to contrituts to the upgrading
¢f the locai institutional and human capatiiities for envircnmentally scund coastal
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management throught the acciication of GIS.

The immediate otieciive of the aclivity was to contribute to a cost-sffective and
efficient establishment of a permanent GIS prcgramme within a suitable local

institu¥onal arrangement.

The crectical obiectives of the activity were:

- {c select, orcer and deiiver the re'm/ant GIS eguipment;

te insizil the squicment and train the local users

- toprecare g preccsal for the institutional arrangement fer the application of GiS.

Performed Activities

3.1 GiS Eguipment:

sicn of the hi's squipment was agreed upon wiih the Greek Nationat

Tne specifice WS £
Ccerdinator ans the Iccal suthoriiies; the end user (the Prefsciure of the
Codscanese) was ideniifisd uron the report on instituticnal aspects; MOU was
signed with the e-c user; ofisrs for supplying the equipment were collecied, and
gfier clearance by the E g, the supplier was selected and squipment ordars

Finaily the 'eguizment was delivered and installed by the snd user.
According tc the zbove. the following equipment was supplied and installed:

- HP Vecira VLZ 4/88 482 DX2/68 computer ser"3421F20886, 16 Mb RAM,
128 K cache. Hdd 34C and 213 Mb, Fdd 3.5 and 5.25", mouse, keyboard;

- ADI Micrescan 17" ccicur monitor (ser# £221.005383€D);

\)

- Kurta A2 dicitizsr XLC 18 x 24 (ser# 24051250);

- HP PaintJet X1300 A3 inkjet colour plotter (ser# 3402A83534);
- HP LaserJet 4F laser printer 600 dpi (ser+ NLCB084404),

- PC ARC/INFOQ Starter Kit, ARCEDIT, ARCPLOT (ver. 3.4 D+);
- Microsoft Office softwars;

- HP Vectra VL2 486 DXZ/65 computer, 340 Mb HDD, 8 Mb RAM, 128 cache,
3.5 and 5.25" FDD, HP 14".SVGA colour monitor;

- HP Vectra VL2 486 SX/33 computer, 340 Mb HDD, 8 Mb RAM, 3.5 and 5.25™
FDD, HP 14" SVGA cciour monitor;

- HP DeskJet S20 printer (hwo pieces).
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3.2 Rercort ¢n Institutional Aspecis of the Instaliation of GIS as 2 Permanent Activity

The reccri was precared by a local consultant, and after agresment with the
Cresk Nazticnal Cocrdinator of the project, it was acceptsc Tne report was
precared on the basis on consultations with representatives of various local and
regionai authorities. namely: Minisiry of Agriculture; Prefecturs ¢f Dodecanese;
DECcl"mE"I for Amelioration of Infrasiructure; Department of Ferastry; Ministry
of Naticnzi Zconomy. Depariment for Invesiments and Cccrdination, Minisiry of
Eavironment, Depariment of Urban Planning; Departmen: of Urban Planning;
Ministry cf Public Works; Technical Servicas; Municipalities and Communities;
Municical Water anc Sewage Company (DEYAR) Minisiry <f irs Environment,
Region c¢fthie S. Ascaan Island. depariment of Settlements: Minisiry of Culiure,
Archaecicgical Services of the Dodecanese. The result of ihess contacis was
the prczesal for the instailation of the GIS equipment under the direct
suparvisicn of the ccordinaticn depariment for the Prefeciurs ¢f Dodecaness
This prcpesal was accapted by the Prefsciure of Dodecanzss. This preposal
was accesisd by the Prefeciure and by the Gresk Nationai Cezrdinator for the
MAP CAMP METAF project. and the equipment was insiziled on the premises
of the Frefscture.

3.3 FEinz rning _of Exceris
"A cne-sxgent missicn was organised, the eguipment was iniisiisd and tesisd,
the relsvant softwars was insialled, and the local ewper- wers frained how to

usz it. The final training consisted of a number of mestings 2nd interviews in
':—.:ermme svailable daiz relevant to the GIS, the ¢ziz fiow, the current
and other ccnditions. The membars of ihe lecal CIS team
showed & :e!lent skiil in the uss of GIS and pcARC/INFC.

At the snd of the training, Mr. J. Paraskeves. Prefect cf the Docecanese,
ex;r:—.ssec his satisizction with the on-going GIS activity and informed on the
esizblishimsnt of the Depariment for GiS within the Prefeciurs

Problems Encountered

The only protlem encounisred was related to the premises whers the GIS equipment
was instziled. The room in which the equipment was situated was shared with some
other employvess of the Prefecture, not involved in GIS. Thnersfcre it has been

recommended to transier the equipment to other premises, or to use the current ones
for GIS activity only.

Conclusions and Recommendations inciuding follow-up Activities

The main achievements of the GIS activity are as follows:

- GIS equipment delivered and installed in the Prefecture of Dedecanese;

- The instiiutional arrangement for the location of the CGIS equipment and

prccramme was studies, the most suitable solution propesed and accepted;
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- The end usars wers ‘Tzined for the GIS application with excellent results.

the main follow-up Activities are:

- theinstslled GIS eguicment and the established GIS group to be permanently
involved in a GIS pregramme for the Prefecture of Dodecanese, supporting
planning and management activities;

- the ARCview 2.1 scftware to be acquired.
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Activity No. 10. ENVIRONMENTAL IMPACT ASSESSMENT (EiA)

1.

Backaround Infermation

Environmental Imzact Assess: zment (EIA) is one of the major tools for environmenially
sound dscision mamng wiihin the process of susiainzbie development. The
arplicaticn of the ZA in the zrecess of apgroving and monitoring the performancs of
davelopment prejecis is now ccmpulsory in almost all Europesn couniries. The EU
UNE?R, UNDP and other UN zgencies, as well as the World Bank and &ll international
financizal acenc;ss consicer the apgiication of E!A prersquisits fer appreving
csvelcpment prejscis.

That is ths reascn why the activity relaisd to EIA was lnc'ud in the Rhedes preiect.
The EIA activity within the preject enviszges:

- precaraiion of the EiA forthe wasiswaier treaiment plant for the city of Rhcdes
- crzznizziicn of a training course on EIA fer local expers:

- preparaticn cf a decisicn support system (DST) for the management and cenirol
of ine wastswater tresiment plani; and

- training of end-users cn the appiication of the DST.

The ccriribution and corrss coeration of the wasiswatsr treatment piant for the city
ci Rhecss will ceoniricuts to th improvement of local infrastruciurs. and fc the
reduction of the ccilution of the adjacent sea. The EIA activity of the Project should
supper ihe eficrs aimed &t craventing or reducing envircnmenizi damage cue to
cdischarce of non-irested effivant, at beth short and long terms.

The impismentaiicn of this zctivity was assigned to the Priority Actions Programme
Regiona! Activity Cenire (PAF/RAC), located in Spiit, Croatia, accarding to the Project
Document CP/MES101-84-21(3104) sicned by UNEF and PAP/RAC on February 23,
1€24,

The implementaticn of the aciivity started in February 1994 and was compleisd in
October 1284.

The impiementation of this activity was organized under the guidance of the MAP
Coordinating Unit and the responsible officers of the EIB. The coordination and
supervision from the Greek counterpart was secured through the Greek National
Coordinator of the project. The local and PAP consuitants were engaged after
clesrance obtained by EIB.

The EIA for the trestment plant has been prepared during the preceding MAP CAMP
phase. The EIA dccument was prepared by national experts with the assistance and
under the guidanca of intemmational experts engaged by PAP/RAC.

This EIA report and the exparience gained during its preparation were usad for the
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training course on EIA, addressed to local exgeris.

Eased on relevant daiz and analysas to be uszd as a decision suppert tooi (DST), a
software prcgramme of a prototype nature aiso had to be prepared, which will later
cn allow a practicable computerizes elaberation of similar studies.

Objectives of the activity

The objeciives of the aclivity are:

- to precare on EA of the local water treziment plant, and use it for training and
management purccses;

- to train local experis on the ecclication and preparation of ElA's;

- to precare softwars programmes for & cracticatle computerizs€ elaboration of
the environmentz! impacis of wasiswaisr treaiment plani, and control of the
plant periormancs:

- to train the usars cf the softwars pregrammes; and

- to upcrade the lecai instiiutiona! and incividual capacities for the application of
the EIA process and of the DST for the wastewater treaiment piant.

Performed activities

1 Preparation of EIA {or the exisiing wasiswater treatment plant

S‘,

This document was prezares and disirituted during the sarfier phasz of the
MAP CAMP, and was uss< as 2 pilot decument fer the training cn EIA. The EiA
for the treaiment piant has bsen n precarsd accerding to the precedurs of EIA
publishied in the UNEP Regicnal Seas Recoris and Studies No.122. A group of
national and locai experis werked on its preparation’ uncder the guidance of
PAP/RAC.

2.2 Training on EIA

A training course was prepared and held in September 1684 in Rhodes for 20
local and national trainess. The course had the task to familiarize the trainees
with the basics of E!A, its role and place in the procass of planning and decision
making, and with the EIA procadure and guidelines developed by PAP/RAC in
cooperation with UNEP-OCA/PAC and the Coordinating Unit of MAP. The
course also discussead the completed E!A of the wastewater treatment plant of
the city of Rhodes. '

The course took piace on September 25-29, 1894 in the premises of the
Municipality of Rhodes. The event was co-organized by the Municipality of
Rhodes, Gresk Ministry of Environment, and PAP/RAC.

The participants wers professionals involved in the preparation of ElAs, as well
as civil servants and other experts working in administration in charge of

]
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envircnmental preiaction and physical planning.

The role and places of EIA were presented, as well as the reisvant experience
in tcth developed and developing ccuntries, and in pamicular the Gresk
exgerisnce and the relevant EU dirsclives. Tne prszarsd EIA for the
wastswaier treatment piant was presented and discusssd in defzil. Finally, a
visit to the site was organized, and the trainess werz infermed on the
pericrmance of the existing plant and ¢f its pianned extansicn.

3.3 Scifowars - DST

On ihe basis of data and information ccllectes. and the fieid-visit serormed, and
aiter consultations with Iccal and naticnal excerts, an aperocniate sofiware, to
bs ussd as a decision support tool, was dssigned. tesis< cn site, reviewed,
zmenced and finalized tcgether with accompanying techniczi documentation.

Reisvant staif memters of the locai authcrities aciively coniributed to the
successiul design and development of ihe scitware provicing the necessary data

functions and cazzhiiities wers thersughly explained

cests, the main objective ¢f the Decisicn Supperi Tcol for
wment FPlants is to surpert the technicai s of the plant by ..
gst

o information, and stztistical and grachical evaluation of
the data measursd. Adcitionally, the DST will help the technical siaff cet an
overview whether the plant complies with ths operationa! resuirements and
gnvirenmenial standards.

=
m
m
tn
[ o

ursments are passzad to the applicaticn for ths follewing:

reaiment A’ (influents from lorries)

¢) Biolcgical Treatment B’ (infiuents from sewerage system)

All measurements are introduced into the DST database on & dzily basis. The plant
design parameters, EZC and national standards were entered and ccmpared with the
daily mezsurements. As a result, using the DST the technical persen in charge will
obtain a complete picture of the function of the two biological treztments and of the
relevant efijuent discharge into the sea.

For the ccasial area parameters the related input will the follow the sampling and
analysis frequency planined by the respective authorities (Ministry of the Environment):
bathing season: once in 15 days; other pericds: once in 30 days. Any change in this
frequency decided by the plant managers (i.e. after operational drawbacks) can aiso
be consicerad.

Data can be statistically analyzed for given periods (wesk, menth, year), and the
devistions irom the given standards (EZC, design parameters) are shown for each



UNE
Fac

(l)

=:CCA)MEZ WG.118/2 .

~n
oty

ssparate parameter. The removal efiiciency for ezch paramsizr is computed as a
percentacs.

The mezsurements can also te elaborated through dizgrams r'cr each one of the
parametsrs, and with respect to the EEC standards. In this way the deviaiions, if any,
will be shewn in an-easy-to-check format .

Finally, the DST was presznied to the end-users and, aiter & thorough discussion,

acproprigizly amended. The finel version was again presented ‘e the enc-users and
adopted Tne DST was acceptsd very favourably by the local zuthorities being sesn
&s a very useful tool for the management of treztment plants sccording to the EU
directive 271/91. Also, the abiiity of DST to offer a continuous ficw of information to
the local population and the tcurisis about the actual performance of the plant and
possible incidents of marine pcliution was pointed out.

3.4 The main ouputs

- Sofware and DST: softwars on & disksiiz, dascription ¢f the DST, Technical
Reccri, and Usars’ Manuzi;

- Datzkase for DST;
- Tra;rmg or users and the r:’”lve renort;
- Preszntation of the final DST version for uszars.

Problems encountered

The main croblems encouniersd were relaied to the cailection cinecassary data and -
informaticn.

Conclusions and Recommendations including follow-up Activities
Tne main achievements of the EIA aclivity were:

- upgrading of the local institutional and individual capacities for the application
of the EIA procsss;

- preparation of the EIA for the wastewatér treztment plant;

- development and introduction of the DST for the wasteweizsr treatment plant.

The main follow-up Activities are:

- As a result of discussions with local authorities, an expansion of the DST on
several items will eventually enlarge its usefulness (drinking water parameters,
marine sediments, etc)

- It seems that the planned new wastewater treatment planis in the island (see
activity: Liquid Waste Management) will not be able to instzll their own analytical
laboratories for performance cantrol due to lack of qualified staff for continuous

\l’
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management cf the piants. Therefore, the establishment of a center for
supportina thoss olants was recommended as an imporiant follow-up activity.
This centre shetld be fully equipped with portable analytical instruments, as well
as with related software and DST for "around the clock” supervision of the
smaller plants. In this framework, the already prepared DST will play the key
role.

A detailed study for the technical prescriotion of this centrs is one of the
recommendaticns for the follow up of the Project. :
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Activity No. 13:  INTEGRATED PLANNING STUDY FOR THE ISLAND OF RHbDES

1. Background

The integrated Planning Study (IFS) for the Island of Rhocss is one of the main
outruts of the Coastai Arez Managsment Programme (CAMP) “Trz Island of Rhodes”
estztiished by an agresment betwesn the Gresk Govemimzn: and the UNEP
Mecisranean Action Plan, and executed by the Priority Acions Pregramme
(PAF:RAC) with the support of the Ccmmission of European Cemmunities (CEC) and
the Suropean Invesiment Bank (E:Z).

Obisctives

IPS ssts out to ariiculaie a futurs dsvelccment straisgy basss 2n the principles of
suss nable develocment. The fermulation of the developmen: siratagy put forward
has Srawn from, and provided inputs to, a series of secioral aciiviiss mainly on Liguid
Was EMaﬂaG ement. Waisr Rescurcs Management. Environmzzizily Seund Energy
Plerning, Environmenial Impact Asssssment and GIS Applicziisn Programme.
The iFS is intended tc be the first imzoriant sisp towards the levnchin

of Irn:sgraied coastal and marine arzz planning (ICAM) for ths
sevveas a practxcal pl:nnmc and ma ager".cm tool for:

- identification and analysis of c’eve!cpment and environmsnizi issues;

- deifinition of major consirzinis in the interaction ¢ csvelopment and
environment, elzboration of & Zi annmc perspeciive on the mcst faasitie future
davelopment pattemn of the island foilcwing assessmsxi of the resource
cpperiunities and limitations:

- {ormulation of 2n intsgrated pianning stratsgy and aclion-ciznied envircnmenia
management plan; and

- definition of priorities for the implementaticn of immediats. 21ly and leng-term
actions.

2. Periormed Activities

The IPS is the culmination of the efforts of a muitidisciplinary tzam of specialisad
profzssionals comprising three interiocking groups:

- local experts of the Prefecture of the Dodecanese anc the Municipality of
Rhodes;

- national experts of the Ministry of Environment, Physica! Fiannign and Public
Works (Directorate of Regional Planning); and

-  international experts (from Isrzel, Cyprus and Croatia) sncaged by MAP' s
Priority Actions Programme (FAP).
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Tne IPS activity started in 161 uncer MAP support engaging in a saries of missions
and consultations in Rhodes with the active participation of lccal, national and
intsrnaiional experts and resulting in the prenaration of the basic eiements of the IPS.
A total of 19 sectoral reporis have been prepared covering all the ssctoral and cross-
szctorai issues of development and environmental preblems, inclucing analysis of the
prospects for the island’ s sus:zinable development process. A first draft of the IPS
was presanied in 1862 and presentzd to the MAP Cenfersnce in Rhcdes in December
1€82. Following the results of the aclivities closing with the Dezsmber 1222 MAP
Cecnfersncs, further aciivities wers pursued within the framework ¢f MAP' s CAMF for
the island of Rhodas and support from the EIB/IMETAR.

Methodological Approach

Tre IPS is 2 planning documeni and follews the methodology for Integrated Coasta

Arza Managsment.
- it i¢entifies major prctlems. consiraints and copeoriunities;
- it estatiishes the nesd for efieclive change in planning pciicy:

- it sets goals and obijeciives for the future;

- -t-considers and-evaluaiss sliemative policy. opticns for the uturs in relation fo

these goals;
- it formulates a sustainabie sirategy;

it devei
- It ceve!

ks

ps & spatial concert and a physical planning framswerk;
- it cutlines g pregramme of acticns:

- puts fcrward proposed follew-up actions.

Sequence and Main Stages of Work Activities

Tne setling:

Identification of the Environmental Profile of the island of Rhodes,
Eavironmental Resources

Sgatial Structure

Environmental Administration

Development Trends

Problems:

Development/Environment Interactions
Problems and Environment Consequences
Coals and Objectives

Future Oppertunities and Policy Crtions
Inputs from sectoral activities
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Sus:zinztle dsvelopment Stratecy

Eiemenis of the Strategy :
-.  Spziigt Plannign Implications

Poiicy Preresals

Aciicrs:
Qutlins Management Pla
Ins:cnal and Financi al Strengthening

Corciusions and Follow-up Actions

5. Protiems Encountered

Desziz the sbsence so far, of imeversible impacts on the temrssinal and marine

envirenment. there are conflicis betwesn human and nsiursi rescurcss anc

deveizzment aclivities. The “coasizlisation” of csvelopment hasc ven g “seconc-rate”

scciz-zcenemic role to agriculturs and environmentai conserva:

The cument caelopm:nt paitemn in Rhodes is characierised bty imbaiancss and

consirzinis creating preblems and trends which nead to be addrssszd. Thne sccnomy

zught up in a ssiurated mass tourism market, environmenizi resour ss are

reiched and the hinterdand rural cpmmqniﬁes are marginalised. The main trends

unéssving he development paitsm of the island includé the fellcwing:

- Resource development is biased towards maximisation of ezcnomic arcwih;

- cverdspendence of the economy on ccastal tourism;

- cscgrachical conceniration of tourism deveicoment:

- pclerisstion of develepment along the nerih/south divide:

- limited economic linkages of tourism with agriculture and manufzcturing;

- sccizl and economic marainalisation of hinierland communiiies;

- employment growth faster thatn popultaticn growth;

- sccumulated environmental oressures on the coastal environment;

- - neglect of ecoloaical and cultural resources;

- weszk enforcement of planning and environmental controls.

6. Datz on key problems
6.1 GCrowth maximisation. over denendence cn toursm and scatizl concantraticn

In the period 1980-18€0 tourist amivals incrfeased from 610.000 to 844,000 and
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ovemights from 5.8 million to 8.0 millicn, recresenting an incrzzse of 38% (or
3.3% per annum). Hctel beds, in the same period, increzssg from 27,000 to
45,000, an increase of 67% (or 5.2% per annum). It is clezr that the supcly of
new bed capacity was twice the increasa of amival s and cvemights.

From 18€3 to 1895 amivals and ovemights increased 'gra'ly, 207,000 to
888,000 and 8.5 to 8.9 respectively, while hotel beds jumgpez from 535,160 to
63,318. In terms of growth amivals anc ovemights increzsz< by 2.5% but bed
capacity by 1€%. It is noted that in 16€2 thers was a reduciicn of both amivals

and overnighis relative to 1994 frem 1.0 miillion arrivais to €25,000 and ©.8
million overnighis to 8.8 million.

Spaiial Disiribution of hots! beds

City of Rhoc.:'ec - lalysscs (Ixia), Kaiitheis,
Koskinou (Reni, Fanr i), Afandou (Keiymtia) 88%
Lindes, Gsnnadi, Kictzr, other , 12%

Environmental impacis

Occasional/Recurrent sea- pollution: -Main -“Hot Scei” ar

25 are Kcivmbia
(Afandou) on the sasizm coast and in Kremmasti-Ixiz ¢cn i‘ est

em zst.

inCicated by drop
inly the Triznda

Over exploitation of ground watsr: Main “Hot Spot" ars
of aguifer leve! is the northem ccasiai part of the island, m
regicn, Koskincu, Kallithies and Scourcu-Faiiraki.

m -,

City of Rhedes,

Sea Water Intrusion: Main “Hct Scet” arsss inclucds the
tly efizcling the south

Ksilities, Koskincu, Triandzs and n?EﬂOCU and more recsnt
ezst coast of Kalathcs and Gennadi.

‘e

Gradual deterioration of the quality of beaches: Tourism csvelcpment and
urbanisation have created strong cressures on the coasizl zone manifestered
in changes to the coastal morphciogy and saz level changss. The primary
cause is the high concentration of development on the cozsizi zone; as many
as 54,000 inhabitants (E5%) live within a 10 km radius arsa from the City of
Rhodes, 82,000 inhabitants (83%) live on ccastal settlements up to 5 km from
the beach, 54,000 tourist beds (75%) are built on the northem coast triangle
Paradisi City of Rhodes Faliraki. Tne coastal lowlands are the most vulverable
to the rise of the sea level, causing erosion and deterioraticn of the beach area.
The areas subject to beach erosion and coastal reshaping include the northemn
tip in the City of Rhodes (particularly the area of the poris), the bay of Ixia and
parts of the coastal strips along the Kremmasti-Theologos-Saroni-Kamiros Skala
area.

Existing Planning Framework

Itis reasonable to consicer the capacities and limitations of the existing pianning
and environmental management system relative to the requirements for
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achisving sustainable develepment. Two existing laws arz zzicularly impontant
for envircnmentz! policy. The Framework Planning Law (Existics Law) 1337/83
for ghysical plenning and the Environment Law 1650/85 for envircnmental
planning and ccnirol.  Both are elaborate legisiations but several limitations
resik in pcor enforcement.

- lack of integrat=d planning process (no framework for recicnal planning and
cnsidzration of socio-aconomic considerations);

*- Planning law is not enforced as a whole but seleciivsiv, occasionzlly and

- lang zreceriy siays an imporiant role in society and famiiy sciidarnity. Planning
ccnucis affecting development rights are generally ressnis< and often actively
ssisizd sesn as siate threst fo individual rights. Lzn< uss planning as &

-
Te

cerwsily edminisiered governmental responsibility is ooty enforcsd.

7. Nesd for Change : Future Options

7.1

7.2

Fuitrz Ocooriunities

One ¢i the fundamental principles of integrated planning is to highiight the
unexcicred opperiunities inhersnt in the physical, culturzi 256 economic profiie
of Rhedss and ssek development approaches which weuld involve them in 2
‘wise-usg” fulure planning efiort. Key faclors which goint to important

oppcrunitiss for the future include:

- the szcicgical and cultural landmarks of the island as z<izniial rescurcss for
the much nesded diversificetion and enrichmsni cf future tcurism

]

csveicoment:

- the hintsrland communities which ofier scope for & vis:
envircnmental conservation and rural regeneration az 2
bzizncad development policy;

iz combination of
xay element in &

- the cresence of an active and articulate business secicr, and
- the location of the island as the south eastem Aegezn cutreach of Eurcpe.

Gozls znd obieziives

In the light of the present environmental concems and given the need to utilise
the lztent opportunities for Rhodes, the following thres intsr~related goals are
propcsed for the future development sirategy:

Environmental Quality Goal: Future development should protect the integrity
of the island’ s scarce environmental resources;

Income Growth Goal: Fugure development should ensure furtherimprovements
in the =conomic and social welfare of the present and futura populaticn of the
island. and ofier opportunities for a balanced utilisaticn of the island’ s
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accumulaisd capital bass;

Social Equipty Goal: Future development should prcmote appropriate
development and participation opportunities for ail aress znd groups in the
benefits of development.

Population Proiection

Tne past trend estimate shows how the future porulaticn is likely to evolve if
its growth will occur regardless of economic development changes. Tne No-
action estimate shows how future population is likely tc evcive if the rate of
growth ccntinues to decline in response to lccal econcmic conditions. The
Policy-response estimate pressnts future poruletion growih as a factor within
the conisxt of the exgected social. economic and environmenial changes up to
2015. The last Policy response projection shows z fuure population of
142,000 agproximaiing the figurs of 147,000 which emergs< zs the average of
e 10 different scsnarios prepsred in conjuncion wiih ihe cther CAMP

activities.

1891 2000 2015
(8) Pas: Trend 28,181 108,500 128,000
t)) Nc Aciion ©8,181 104,500 112.000
(c) . Poiicy-
resconse €8,181 108,200 142.000
7.4 Strategic Develooment Ouotions

To determine appropriate strategy goals for the future and the relative emphasis
cf thess goals on econimic, social and environmental ctisclives, the basic
parameters of the current development trends are reviewed fcrming the context
for identifying altematives for future development sirategies. The growth poiicy
underlying the present development pattemn is contrasizd with a strict
canservation control pattern to asses their strenghis and limitations as guides
in search for the future sustainable development of Rhodes.
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PROJECTION OF PRESENT DEVELOPMENT TREND
A Hypothetical Case
A tool for building up options

Development Parameters 1985 2015
Fopulaticn 103,000 130,000
No. of becs 70,000 185,000
Tetal Emgicyment 48,000 130,000
Tourist Emzicyment

(Extsrnal ::"'.and) 34,000 82,500
Service Emcicyment

(Loczl demanc) 14,0C0 37,200
Arrivais 1,200,000 3,300,000
Overnighits 11,000,000 30,000,0G0
Waier consumption 16m m3/year 3C m m3l/yeszr
Tourist recsints ' ) '870.0 m USS | © 2.250 m USS

Tne extrems cass emerging from the pro;ef"lon of the currznt dzvelopment
trends clezarly icentifiss the main carrving cacacity consirzinis of the island to
cursue g "':.V:Jc

ment path tewards unresirained econcmic grewih.

(o] II
1

Mzin Concems

~1
()]

- the isiand has & small populetion and a limited labour fores;

- increass of tourist beds at the present pace will result in 3 steck of tourist
beds 2.5 times the present supply;

- total labour nesds higher than the local labour force by some 83,000,
creating a desendency on migrant labour;

- the island will be overcrowded by tourists and its coastline will be
overwhelmed by building development causing very serious degradation to
the coastal and urban environment;

- water resource, liquid and solid waste management facilities will be
inadequate to support the required service standards;

- necessity for capital-intensive investment under “crisis situations”;

- the agricultural sector will be totally squeszad out and the rural
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cemmunities will decline further and prices will be reducsZ 2y the over-
sipm-

supcly of beds and the ensuing envircnmental degradazics,
- impacts on the island' s profile as a tourist destination;

. the scological and cultural “carrying capacity” is subject i< gven sharper
consiraints. Continuation of growth-push consiruction acsivity will put at
sesiocus risk the integrity of sites of landscape, ecologica! 2nd cultural
intersst.

sccgnising the unsustainatility of the Econamic Growth Cziion, attenticn is
rmes to & policy shift towarcs Environment Consarvaticn. The thrust cf a
nszrvaiion poiicy would te the anforcement of a meraiciem on tourism

yalorment aciivity to arrast the growth of tourst beds. Envircnmental

B
(1]

P
=

w O

a0

~e ~

anszrztion weuld restrain econcmic activity 2s a means <& censenving
avirenmeniai resources. Palicy opticns relying on singis-inded restri sion,
withcut pre-zciive initiatives. would mest likely te resisizc 2n< soon rencered

[{}]
<

sccially unienatie. “passive’ conservaiion paiicy would ote! to addrass
w2 main inizr-raisied issuss underlying the prssent deveiczment concems.

Sustzinable Development Strategy

1N

-t

c=mtinaticn of the proposst future siraiegy goais and thelr = siculation info an
imezraied policy framswork cemcrise the Sustainabie Develocmzni Option (SDO)
put fcrward by the IFS. The backbone of the SDO is the intrecuzon of a coherent
ervirenmenial management programme to make fezsible the ccmbined pursuit of
deveissment gesals (for income growth), environment conservessa (for efieciive

-

-on of natural resources an enhancsment of environmen: gusiity) and
scais (for paricipation and equity in ¢evelopment and ire z=crued benefiis).

-
-
=
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SUSTAINAELE DEVELOPMENT OPTION

2000 2015
Population Proiection 108,000 142,000
Local Labeur Ferce " 38,000 51,000
Migrant latcur 8.000 (20%) 10,000 (20%)
Total Labour Ferce 47,000 61,000
Sustainable Tourst Beds 75,000 90,000
Estimated Ovemighis (miilicn) 12.5 14.0
Estimated Amivais (miilicn) 1.5 1.4
Weaizsr nescs (m m3) 18.0 22.0
Estimated Tcunist recsizis (m USS 240 1,220

The main objectives for futurs .ustam;cle deve*opment in Rncdes focus on

‘actions tc:

(s) amest the sccic-sconcmic decline and physical disintegration of the hintstand
and communities and gremote an integrated programme for the
civersificaticn, new inczme oprcriunities and a viable eccnomic role for the
hin:erland tz32d on envircnmenizsi conservation;

(b) prcmote organised tourism growih in the newly develoging coastal parts of
the island cn the basis ¢fcen rcnlec development and pro-sciive resource
manzgemsnt peiicies;

(c) rehehilitate the urban and tourist environment, infrastruciure services, in
parijcular waisr resourcs, liquid and solid waste management and cultural
menuments in the pressntly saturaied norther past of the island and promote
proiscts which will strengthen tourist services and the quality of life.

8.1 Eisments of the Sustzinztle Develooment strategv

The strategy revolves arcund five basic elements:
- zoning (definition of management zones);

- sectoral pclicies and land use planning;

) management plan and guidelines;

- institutional capacities and financial resource mobilisaticn; and
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- follow up aciicns for continuous planning initiatives.

Contenis of the Sustzinable Develooment Stratea

0]

(b)

Populztion: Policy resgonse scanario

1681 €2.181
20CC 1C8.800
2018 ¢ 142,000

Tourist beds: 90,000 teds by 2015 (increase of 20.2C0)

Z res: Planning and environmenial management actions should be
r moticn within the framework of a spatial corncszi based cn

s coverning areas cf the isiand with ccmmon undsdying
prcbiems. Thres main siratecic management zones ars progesad:

ne Sawrzizd Zone ( . The arsza which now ccncenirates the
3t peguistion, em :cyment and economic activity density
rzdissi, Kremmasii, lalyssos, Ixia. City of Rhedes. Faliraki).

Policy Objective: to prevent further incresse cf tourist
zccemmodaticn. while upgrading the qucm/ of the urban
envircnment, restering the cultural heritage mcnuments,
imgroving the availability of services, pukiic czen spacss,
recre:txonal faciiities and trafiic conditions;

- Pcpulation: 62.2¢5 (1€21) to reach 65,000 in 2C00 anc
71,6250 in 2012;

- Tourist beds: Nct to increase beyond the presant level of
abeut 52,000.

The Contreiled Develczment Zone (CDZ): The ezstsm section of the
coasial ares from Falireki to Gennadi, the western szciion from
Fanes to Paradissi, inciuding the Saroni-Afandou hinteriand ara=.

- Policy Objective: to encourage planned development of new
tourist accommecdation, basad on spatial allecations and
envircnmental policies, while protecting the natural and
cuitural resourcas as a key element of planned growth;

- Population: 24,400 (1291) to reach 27,000 in 2000 and
43,000 in 2015;

- Tourist beds: To take up 18,000 of the total increase of
20,000 tourist beds, by the year 20185, raising the present
stock of 16,000 to 34,000.
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8.3

(c) Eavironmernial Censsrvation Zone (ECZY: The remaining territory,
thaz is scuth of Gennadi to Prassonisi, the westam-coastal area of

Fanes er2 the hinteriand arsz.

- Fclicy Chisclive: to pretect the environmenizl diversity and
tragiticnai rursi characier of the area as 2 tasis for
stmulating ccmpatibie socio-eccnomic revitziisation and

envircnmeniaily sustainable special-interss: village-based

f - .
wcunsm.

- Fczulziien: 12.000 (1€81) to reach 16,0CC in 2000 and
22.0CC in 201Z;

enr=l Poiiciza 28 Lar< Usz Flannin
Seccorzl Peiicies 2a8 Lard Usz Plapning

Ths sratecic zoning concezt oropesed for susizinable devsicpment should
aci as 3 guicing irameweik for sgatial cianning ceiicies and management
prac:icss ccnceming ssoicrai and cress-sactora! aclivities. Sscioral policies
(such &s waisr masag i, energy pianning, tcurism, urszn planning,
agricuiture and rurai deveicoment, housing, liquic and sciic waste

cnssrvesion, hisioric settlement conssrvation, etc.)
derive from and 224 ic the pians for Intiegrated resource manzsgement on the
ground. In the ccnatext of ihe bread zening concept propesad, the island will
have z comgrehensive siraisgy including socio-sconomic and spatial content
craciices 2 compleis set of guicslines for actions
rzz and the specizl
nc enforcad under

i
management. nallrs

> O

recu
<

relative to the oversil purzcss znd role of each planning 2
H ) =z

conirsis and ticns that will have to be put in plac
naticnsi leg!

For instancs. wa:sr rescurce znd liquic waste managemsnt scenarios should,
in acddition tc thes ‘schnice! feasitility parameters. take acczunt of demand-
side implicaticns ¢f the fuiurs disiributicn of tourism aciivitiss, population and
agriculture consiszsnt with the overall sustainable development strategy and
the rcie of each zzne fo the implementation of that stratecy. Likewisg,
tourism policy, in zdciticn to quantity-rslented limits, should take account of
spacs. quality and diversification factors envisaged by the sirategy. Equally,
the pelicy on protscied arezs and histeric settlements. Tne proposed
restriciion on new tourism accommodation capacity in the SZ is coupied with
priority on rehabiiitation of existing units and mezsures for the
enccuragement of invesiments on tourist services and recrsztion facilities.
The CDZ tourism policy emphasis the need for controlled growth of
acccmmodation, icentifies targst development areas and defines
requirements for more detziied local planning studies, while in the ECZ
envircnmental consarvaticn, the prometion of village-basad tourism
accommodation and the reganeration of agriculture are main priorities.

N



€

UNER(CCA/MMED WG.115/2
Page 73

8.4 Manaczmant Przcrzmme

'0)
(31}

To initiz:= the prczczzed policy changes towards sustainatie dzvelorment, an
cutline zregramms is Propos:c to shcw the direction of planning and
managsment acicns By zene. The pregramme comes cicss o scecifying the
status ¢f the zonzz. including indications of the type of develcgment to be
encouracsd. disccuraced or prohibited. the conirols and incsntives to be
used arc ihe pnc*: gz for futurs invesiment project. It is 2 summary of
policies 223 an cutiing of hew mznagement will be carried oul. It serves as a
“cat z ’ror the future management of resources anc conirol of

t in the licht of the require< transiticn towarcs Susiainabis

It is imzcmant tha: the IPS is inccrporaied into an evelving regional piznning

iramewe .or R::::: for which institutional arrangsments 22 at presant
uniccuss wzzmented. Asregards pnys;cal planninz. the legisiation
(law i3S iz r’or g sysizm c¢7 iocsely related urkzn master pians
(GPS). zzvelopmen: contol zznss (ZCE;, villags planning siudies and
seitlemzn: expans!

1 bounczsrigs. The planning system iacks focus cn an

island-wics regicrz! leve! intsgrated siraiegy which is the oclicy gap sxpscted
to be zZcrzsssc Ty the IPS aclivity. As regards historic sstilements and
naturs croisclion. casgite the existences of environmentai legisiztion (1620/85)

and pewers for cssignation cof protecisd historic sites, enfcrcement is
piecerr.esé cutsics g framewerk of 2 comprehensive siraiscy. The IFS
provicss sircng cross-sectors! linkages betwesn proteciicn and susizinable
davelczment with srominence given te the role of natural znd nistoric
ssitlemant oreiscizn 23 2 kay facior in the diversification of ::urtsm, the
revitaiiszdicn of (he ! une ianc and the rsstoraticn of the MseZisval City of
Rhodes.

Impreves instituticnal capacities are prcposed slong twe main lines with a
view tc zddressing the fragmentation of adminisirative res zcrsibilties and
sirangthening the finks betwesn regional strategy and sits-scscific land use
planning:

(i) in the first instance. better (horizontal) coordinaticn of the exisiing
instituticnai framewcrk to be achieved through cleser and more
eiizctive nehworking initiatives, including (vertical) networking
tstwesn the istand and centra\al level authority,;

(i) Expansicn and upgrading of the Environment and Land Use
Flanning Cepartments at the island level leading, in the future, to
the estabiishment of an Envircnmental Management Service with the
Dodecanese Prefecture to act as the main focal agency responsible
for joint actions envisaged by the IPS with the ceniral level
ccuntercan ministry.
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Conclusions and Recommendaticns including follow-up Activities

Main Achievements:
In summary, the main gznerzl outcuts of the IFS Activity include:

First, it provides a framewcik for Inizcrated Planning and & praciicla
demonstration of the appiication of the guidsiines for Integrated Coastal Zone
Management following a sequence of “problem-cgportunities-opreriunities-options-
sirategy-pianning activities-fcllow-ur’.

Second. it provides a stratscy relevant to the aclivities of the varicus "user groups”
concermned and involved in the plarning and management activitizs in Rhodes,
including pnysical planning {srea-scecific) and environmental manzgement
guidelines for the nationzl 2nd locai exzerts for continuous poiicy initiatives.

Third, it provides the focus zr initizting a prccss of consultaticns wiih regard to
“whers we go from hers” in :arms ¢f ;2chnical and financial assisiznce and project
programme implementziicn z<iions amanating frem the IPS.

Follow-up Actions:
Two main cbjectives reguirs follow-uz zctions:
(i) GCetiing the stratecy of the greund

(i) Focussing on invesimenis anc greviding reies for donors anc resource
motilisers.

Follow ug actions concem grojecis. detziled pre-invesiment siudiss an

programme preparaticn. Tnese reccmmendations should enatie lecal, national

and internztional agenciss and "acicrs™ o iceniify their roie in sutssguent activities

and contricutions to the rollc.v-up prc:.’amm'

Proposed Actions:

(a) Preparation of an overzil Integrated Planning Master Plan cantaining
Manacement Plans for each of the zones, developing in more detail the
Management Plan for the Envircnmental Conservation Zone, and a Priority
Investment Portfolio; .

(b) Preparation of Liquid Wastes Master Plan;

(c) Preparation of Water Resource Feasilibity Study;

(d) Preparation of Wind Generation Systams Feasibliity Study fcr the micro-
locations in the Biospners Reserve, data collection through the installed

solarimetric equipment and pre-feasilbiity study for the installziion of a
photovoltaic system;

2%
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Preparation of detailed Environmental Impact Assessment guidelines;
Presaration of an inventory of important cultural sites and historic
settlements, including restoration and management guidelines and a time-
bound priority aciion plan based on the Mediaeval City Master Plan;

Preparation of a public education pregramme on susizinable development.
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Fuepulation 74,500
(78% cf Island toigl)

Fig 3.2 THE URBANISED TRIANGLE
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1,649
(2.4%)
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Fig 5.3 DISTRIBUTION OF TOURIST BEDS

Rhodes

lalyssos

34,553 beds

(80.3%)

k . Kalllthies

Koskinau
Alandouy
20,888 -
(30.5%)
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Activity Ne. 14: SFPECIALLY PROTECTED AREAS

1.

Background Information

Tne ‘siand of Rhicdes is located in the south-sastem part of the Aegezn se3 and is
par: =f the archicsizgo of Dedecanese. The island is 80 km lcng elongaisd NE-
SW. zround 1400 km2 larcs and has 220 km of coasts. lis c::cr*phica! position
maies it 2 particularly mte'::zma site for the study of terresinial insular pcpulations
anc :." marine s::::es mtrc throuah the Susz canal as weil as for the relic

The czntral mouniains are relatively high (1215 m at Mount Atzviros). They are
surrsunded by pizins norifiwards and southward which are !:'""d by sandy

bezcnes. The centinental shelf is narrow and depth increasss rapidly clese to the
ccasis. Accorcingly, the coastal zooplankion is essentially ps :‘—.;i ¢ and ssvers
scesiss of desr s=z fishes can be found.

Tne ccasis of Riicdes are sxploitsd by mass tourism leading it 2n imporiant
hzrisad : &g radaticn of areas such as in the ncxhem part o. the
|s'a*: and to & lesser extent on the east coast. On the other hznd, the west coast

¢ Kamiros onwards is mere protected due to exposure te winds and swell from
Ncr‘.:-‘-Nest and fc rocky ccasts hard to accass by land.

Obijsctives of the Activity

) are (i) tc identify

Tnes Tain objeciives of the Activity 14 (Specially Proteciad A'=
ziions for the

r=zs with special natural interest and (i) to propose recomm
prcisciion and management of these areas.

'-0

Pericrmed Activity

For hs impiemeniztion of the CAMP agreement (Activity 14), RAC/SPA organised
the '*-lowmc field studies and missions:

1. August 1€€3: field mission aimed at diagnosing the situziion and proposing
management measures for Butterfly Valley and at making a first inventory of
cotential protected arsas (Consultant: Mr. Andreas Demsircpoulos).

2. Field study (31/05/24 to 11/06/1984) with the pariicipaticn of a consultancy
team composed of Greek consultants and experts from [UCN (Mr. Alain
Jeudy de Crissac, Ms. Virginie Tilot, Mr. Jean Marc Sinnzssamy, Mr. Panos
Panayotidis).

3. Consultaticn mission, organised from 14 to 18 January 1€€5 to recsive
comments and reactions from the authorities of Rhodes on the sites of bio-
ecological interest proposed to be protected and on the management
mieasures proposed in the preliminary report (Mr. Chedly Rais and Ms.
Virginie Tilet).

Basz< on the data collected during the mentioned mission/fieic studies, the

rY

«
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cansultzncy tesm prepared a finai report which inciudes a cstziied descripticn of
the iczntified sitss of intersst as well as guiceiines for the ccnssrvaticn of naiural
and cultural heritage of Rhodes.

The aciivities were camied out by RAC/SPA in ccilaberaticn with IUCN and with
financiz! suppcr from the Europezn Investment Eank (EIB) and the Commission of

the Eurcpean Cemmunitiss (CEC), under the Msditerranean Envircnmental
Technical Assisiance Pregramme (METAF).

Here ars the mzin elsmenis set cut by the final resert

Ecciccical Charzcieristics

Tnrss mai
shruciands anc wetlands. Most ¢f the feresis ars %
sempsrvirens -4 of pine tress such as the native species ~inus bru'fia anc the
intrcéuced Pinus halepensis. The forest covarss £2% of the isiznd !

but is ncw recuzssed te 20% dus mainly to ferast Ares. '
phiycana) cover 30% of ihe island. These temrestia

human impaci ue mainly {o fires znd overgraz i . £
factors can incrzase the c.,c:nnr'*lty of the agnecus vegetziicn. leading to tushy
formaticns bebwssn which apeezar large paiches of barren scil.

nt ses of naturz! terresirial ecosysizms can be cossrved: rorest

.

Thers ars four main manne acosysiems: near the coe

2 i sandy tcitcms, forssis of
cysiossira gensrally on rocky boz:::ms at 2 grea: i

mizsdows of

Posiccnie oceznica, Cymoccces nodose &nc 1 then
corailicens concretions in peor lighi conditicnis tetwesn 20 and 20 m depth.
Sites ez p da t

*Peizicudes” ¢r sutisriy vailey is 2 major teurist emraciion. Tns .3--.-.=‘1er5 forest is
managed by the Forestry Seclion of the Agriculiure Depariment

Sites cf interest {numbers ars regoried on Figurs A).

Terrssinal envircnment

From north to scuth and mainly on the westem parit of the isiand. numerous
terrestnial sites are of interest:

- the Petalcudes valley (15) which is one of the main attrzciions of the isiand
due to the presence of a breeding arez of 2 moth (nociumal butierfly), the
Jersey Tiger (Euplagia quacripunctari);

- the Pratitis llias forest (14) which remains uncisturbed and presants a very
interesting flora and associated fauna;

- the arificial lake of Nani (13), important for migrating and resicent watariowl;

- the ertificizi lake of Nani (13), imporiant for migrating and resicant waterfowl;
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he Aflaviros ferest (12). which is lecated around the hichsst peint of the
isiand. includes numercus interesting species and cauld t= the plcc- for the
reintreduction of the wild of the failow desr dama dama;

3
- 8]

- the ccastal ridges of Armenistis (10) and Akramytis (), ferming an
imgrassive landscace with the sez and the isiands in the background,
inciuging the historical sites of Lzakki, Glyfada, Monolithos and Ayics

Yecrgios;
ificial lake of Acciakkia (8), a2 small wetland of impcrancs for

nd hills frem Foumni to Agiannis {7);

[4}]
<)
[$]
)
n
~t
11
(4]
n
]
Q.
Q.
i
1)
pos |

cutani river bed nsar Epta Pigss (2).

]
c—v
(l)

: linked tc the merine environment and including & isresinal domain are
dsscr L“ shortly hersafisr,

Mzrirg ervironms

As fcr the ismesinial envircnment, a zoning of the marine envircnment is nesded,
taking in arszs for fisherss (including fisheries reserves), anchering, tourist
nautical activities (diving, snerkelling, windsurfing, etc.), landsczaze and nature
conssvaiicn. Follewing furiier investigations, some or part ¢f thess areas could
be ceciars< sirict nature ressrves, due to the presence of encsmic. rare or

encangered species. The main areas identified so far are:

- cn the northemn part ¢f the sast coast, the area from Thermes Kallithes to
Lzgixe Bay (1) for its historical, la“. scape, biological anc gscicgical inisresis;

- 5 ihe ceniral part ¢f the east coast, from Cape Archiangsics to Lardeu Bay
(3) inciuding Lindcs fcr the terresirial and marine landscazs value;

- theesr 2ches whers

a2 of Plimir (4) ccmposed of wetland, dunes and t=
turtles are nesting;

- the Frassonissi peninsula (5) and its tombolo as a unique marine formation
for tha island;

- the isiands of Xteniz and of Karavolas (6) which could hcst some endemic or
rare species, and whers the Mediterranean monk seal is recorded;

- on the westemn coast, from Kamiros to Cape Fourni (11), for the general
landscape, representzstive marine ecosystems and the presanca of monk
sazl. A special status of nature reserve could be afforded to the island of
Makry, Stroggyli and Tragoussa. .
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Conclusions and Recommendations including follow-up Actvities
On the basis of ihe results and conclusions of the field stucies znd the
consultzticn mestings, guicelines for the conservation and Manzgement of the

natural end cultural heritsge of Rhodes were elaborated taking into account the
following gsneral principles:

- insurs that development should not degrade the rescurcs base upon which it
izcends:

- reszrve ecolegical integrity through establishing eccicgiczily sustainabie
limis for rezource uss;

- ersurs thai natural rescurce access is equitabie befwesn generstions;

ol tc stimulais

m
m

- uss zrchasciccical and environmental conservation

- maximise unicueness or authenticity of procuct;
- ussz a precautionary acproach.
he main aciicns and follow-up activities proposed by the meniicned guidslines

As socn zs the suthorities of the Island have agreed on the i
benefitz linked tc the adoption of a CAMP for the isiand of R=a

-ty

Prenare a zoning for activities and conservation

.+ the Isiand level, a general zoning has been propcse< by both the
velopment and environment approach, rezching ihe same conclusicn for
the separation of the Isiand in three main areas:

- & ccnservation area which encompasses the main naturzl, and cuitural
(meinly landscape) feztures, mainly south of Gennadi, the westem coastal
area to Fanes and the hinterland area. The principel ozjective is the

cnsarvation of nature, of natural resources, landscazs and cultural
heritage. Development is mild;

- an intermediate ares where the development could te ccntrolled and
covers the east coast from Faiiraki to Gennadic Bay. Tre principal
ctjective is a sustainable development with some arezs of conservation.

- an urban, industrial and touristic area which is considersd as saturated and
ercompassas lalyssos, Ixia, Rhodes and Faliraki. The cbjective is to
dzvelop the area with the respect of the cultural features of the area.

The seccnd and the third areas play a role of buffer zone fer the previous one.
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The mazin otjectives anc aciivities in relation with consarvation Zzss not prec uc=
other sustzinzble aciivitiss. This zzning, if applied, could mzks the Rhodes Isian
a gocd example of Eicschere Reszrve according to the Man anc Eicsphers
programme criteria.

The ccnservation arza could inciude diiferent levels of managsment and part of
this arsz could be classified as greoteciad areas according to their features and
ensitivensss (naturs ressrve, preiscisd landscape etc.). Such preteclted arss
should ccver the Peizloucss vallsy, Profitis llias forest, the arificial lake of Nani,
the Attzvircs forest, the islands ci Makry, Strogayli and Tragcusss, Amenisiis-
Akramaiis-Menolithes. the bay anc coast of Apolakkia, the isiands of Xtenia and
Karavclzas. the peninsulz and tomcolo of Prassonissi, and the csast of Plimir.
E_m arsz will be afiorced & spec! ﬁc management plan accerding te its rescurces
(scecies. ecosystems) and their tzsic requirement in an isianc conizxt.

Obtain a consensus at the Island's regional and local levei

- eveicp and maintzin all aicng the procsss a paricipaicry acproach,
inciuging in pariiculer &ll the zovernme al departments. iccal ccmmunities.
the crivate secior, NGOs. T: e eifective on the medium and leng term any
reguigtion should have pukilc ac sptan 2 and be suppcnzs by local peopie

Offer alternative or compensation for displaced or reduced activities

- Even if such & pregramme Erings short, medium and lerg term benefits for &ll
the ccpulation, it is svicent ihat in the first years of the grocess. some
aciivitiss will have {o be reduczd or abolished dus to their inccmpatibility with
the ctieciives ci the CAMP ¢r of nature conservation. Uszsrs or community
groucs whose righis or aciivitiss are abolished, displacas or ::uc=d should
ts given alternative rights cr aclivities or otherwise be ccmpensaed.

Use the existing or adopt and xmplefnent the necessary legisiation

- Tne creation and managcement of protected areas and the cresiion of
acdescuate institutions for the succassful implementation ¢f the plan. Such a
legisiation or regulations will have to cover in particular the development
outsice village expansion beundaries, the designation of arszs of outstanding

natural, ecological and cultural value, the strict preservation of iraditional
architectural characizr, the encouragement of agriculturai development,
housing restoration, eco-tourism development in the villages, incentives for
such actions, impact assessment of any existing and new preject.

Adootion of 3 CAMP and oroaramme of implementation

A procsss for the legal adoption and implementation of the plan has to be found,
using the existing legisiation or sesking new instruments.

Imolementziion

From the CAMP adcption to its imgiementation, a long way remains. which will be
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rezlised through the improvement of the existing environmental pciicy for the
isiand and a streng:hening of the local administrations/institutions. Different level
cf actions are nesczd.

- for the short term pricrity has to be given to the creation uncsr the
responsibility of the Prefect of an Environment Coordination Committee
including all the relevant decartments for the imglementaticn of the
envircnmenizi law of the physical plan, of the proposed reculzgtions, -etc.;

el

- for the medivm and long term actions dealing with conservaticn of naturs and

natura! resourzss. cresis from the existing relevant deparimenis a planning

and management team or protected area authority;

- dsvelep and imciement with the relevant instituticns cclleciing scientific,
ecolcgical arc sccic-economic data a continuous survey of the marine
and terrestrial environment and in particular fer the existing. potential and

Crgzigd protecied argsst

|éeniification of Proiecis. Fezsitilitv Studv and Fundina Sourcss

As pari of the plan. development and conservation projects wiil have o be
icentified and evaivated. The thres main actions are the following:

Identify and prepare development and conservation pilot projecis

- this cculd inciucs the amelioration of the sewacs system. e tsiter knowledge

~ and managemant of the waier resourcss, a suczort to the hinterland
develcoment (egriculture and forestry), restoraticn of traciticnal villages and
housss, new icurist development in particular inside the villagss,
rehabiiitation of hotels, upgrading of historic monuments, sgecific valorisation
of protected arsas and landscapes, etc.

Costs, benefits and funding aspects of the conservation

- the cost and tenefits of each of the scheduled activities or programmes will
have to be anzlysed. For the implementation, national, regional and local
resources cculd be identified for these actions, in particular the private sector
could be an imgortant partner. In addition, important funding could be
afforded by intemational organisations, and in particular the European Union
through different existing programmes.
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Research international recognition

- with such a CAMP and an effective implementation, the Isiand of Rhodes
could sesk for intemational recognition. In particular, the Isiand as a whole
could be classified as a werid heritage site, both for naturzi and cuitural
value. Another ooportunitv is an apolication as a Biosphers Reserve of
UNESCQ for the conservation area of the Island.
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Figure B: Proposed zoning for the Island of Rhodes.
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United Matdons Envircnment Programme
Co-ardinaing Unit for the Mediterranean
Action Plan

sgforos Vassileas Kenstantnouy 48
{second flcor)
GR - 11625 Athens

g 'D'W 4 ':SHSSE.‘AEN'
TU INVESTIMENT

MENTO

c.c. Ministy for the 8avironmens,
Physical Planning and Public Werks
Dirscizrate of Eavironment
Fatisicn Streer 147
GR - 11281 Arthens
Atznsion Mr G, Kardassis

-

Ccmmission of the Europezn Communities
DC Xi iM. Zzmperi) :

200, rue de la Lai

B - “0A4C Bruxsilas

(111
[]]
o

Luxembourg, 22 January 1883 JU/BAMame ke

Subies: :  METAPILIFE "Coastal Area Management Plan Rhodes (CAMPR}"

Dezrs Sirs,

With refersnce 1o our recant ciscussions. e Europesn Investmsnt Sank (the "Bank”)
in its ¢wn name and in the nama and for the acczunt of the Comms:.:n of the European
Caommunities {the "CzZT") coniirms its ‘nrention ¢ entrust the United Nstens Envircament
FPrograrime/Mediterranesn  Actcn Plan (the "UNZFIMAP") with the rsziisation and the

"% am

coagrdinsticn af the scove mentcned CAMPR,

Funding fcr the CAMFR will be provicad by the Europesn Community financial
instrument for the envirgnment (LIFS! under ths Mediterranean Envircnmental Technicai
Assistance  Programme
{threehuridredsixtythousand), which
(fourhundradthirtyfivethousand) at an exchange rate of 0.827588

corresconds 10 us Coilars 435 000

2 ECYU per US Dollar.

The amount in ECU shall not be subject o any incraase in any circumstances af for
any reascns whatscever.

1. Scove snd content of UNES/MAR's ccordination rois

UNES!MAP shall be responsible for the realisation of the CAMFR in canformity with the
"Agreement relative to the Caastal arez management programme for the isiand of Rhodes”
signed by the Government of Greecs {Ministry for the Environment, Physicaf Planning and
Pubiic Works) and the United Nations Environment Programme in Novemger/Qecember 1880
and with the Terms of Referenca for individual Actions as agraed ucon with the Bank.
UNER/MAP shall ccordinate the various Action Units, which are listed in Aanex A,

W 100 Zoulevard Surrwd Aderauer L2230 luseminuez T LIS L Tp 1530 Rebeye - S 83T

(METAP} for an amount un o EIU 360000
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All the ccnsuitants anc any other -zrsons 0 Se ariectec o the varicus Acticn Units will be
selectad by UNEF/MAF according o its own procedures, in consuitzziaon with the Greek
government and with the approvai 27 tne 2ank. The E nk shall also aczrove the checica of the
eouipment tC te purchasad.

"socres

UNEP/MAP shail keep the Bank infzrmed on the orcgress of the CAMPR by means of thrae-
monthly pregrass recerts and QLa';-e: (ECOrs, =5 des*. ted in Annex 2 o this ¢onract. The

ye =

qualified reccrzs shall be aporovas in writing sv the Eank within 30 dzvs frem the recention

f the full dccumentaticn forming sz of the recert and listed in Annex 2.

Ssvments

The total ccst of the Swedy shall =

-30% wuscnreurnceidiec L.n::': gnec cooy of this conwses
- 25 % uccn asprovai By the 2ark o7 the First Qualified Renom
- 28 % wuycen scorovai Sy th Eaz‘.k =f the Secznc Quglified Report
- 20 % uccn zccentancs by the 220k of the Fnai Qualified Report.

Tne 2ank shail pay the sbove mentsned amcunts against the presentzzon ¢f the necassary
cccumentatcn, sixty davs after ths rzouest frem UNER/MAP o the zcscunt it will indicate at
lesst thirty days befcrz the dstwe cropesed for the pasyment. Heowsver, any payment is
¢znditional ucen recaipt of the reisvant amounts in ECY from the C22.

.

: -

If on the dav of payment the vaius of the ETU transiaed into US Ccilars should be lower
tian the cne fixed in the present sznwacs, he Zank wiil gay in US Cgilars, baszd on the

exchange ratz of the cay of distursament in guesticn, "'ncs equzl T an smount in ECU

scuivalent o :he total cost of the zudv (3EC QCO 22U Zivided tv ha percantage of the
1zl cost wc te paid, cstermined in zccordance with the frst parzgrzcn of this ardcle. The

sxchange rsiz of the day is thz zxchange ratz weskiy esmbhs..:-.. 5y the Bank fcr its
aéministrative peyments.

Afer the third disbursament the Zznx shall verify if all the ECU reczived from the CET and

cenverted in US Dollars have besn gistursed to UNEF/MAP. If a surcius should exist, the
Zank..in the name and for the acccount of CEC, and UNER!MAP shall agrze ucen an extension
7 th2 objecst of the Stucy. )

Msnagement T2

The Bank shall pay to UNEP/MAF ¢ its own resaurcas 3@ management fae of § % {nine per
cant] of the discursed csst of the Study. This management fee shail 52 paid by the Bank in
addition to the dishursements proviced for above.

The amounts will be paid by the Sznk in US Dailars.
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. Decumentstion

The Zank shall receive the documentation listad in Annex 8 and in ac::r:ar:ca to the ume
tatie astablished therein.
8, General Conditions

The =neral Conditions listed in Annex C will acoiy.

7. Locs
All the Qualified Recorts shail bear the logo cf METAP (Annex D), the nzme of the Bank as
.. ' well zs the clear menden of CEC as donor.

Flezsz indicate vour agreament with ;..e terms of this conwact by rewurning 16 us cna CIpY ot
it and its Annexes dufy countarsigned

Yours fzithiully,

— e . EURCFZAN INVESTMENT 2ANK

N s ]
Sk /émo—j‘\/\ [{-\ Q,_UQA é%::""‘\j’

:“‘
. .z . . oy g . ———rr
~csanted Tor M. DELZAU K.J. ANTRISPCULCS
\catel
Annexes : 4

-~



AMNEX A

to CONTRACT with UNES/MA? for the resiisation and the cocrginsfen of the Cozstal Ares
}anagement for the Istand of Rhodos (CAMPR)

ACTIONS within CAMPR to benefit from METAP suczort

‘ACTION .
1. Lznd-Basaed Scurces and Dumping Pretcecls
2. Licuid Waste Management
a, Mcritoring of Fciluticn in Rhedes Coastal Region
. Garsral Water Rescurcas Mastar Flan
7. Frogramme of Eavircnmentally Scunc Energy Flanning
. Programme of Protacticn of Histeric Sertlements

g Trzining Pregramme-an-GiS-
10. Eavironmental Impact Assessment (EIA)
13. Intzgrated Flanning Study for the Island of Rhodes

14. Scacisily Protactad Aress

LA



Al

= COMTRACT with UMES/MAP for 2 eaz's*" n and e cnorginznon of ne Toastal Ares
Management icr e isianc of Rhedes (CAMPS]
A - TIMETABLE
- For Actions
ACTION | QUTFUT i peacune |
1 1.1 Comzietion of ail quesuonnairas 3% Jan. 83
Land-basea sources and dumping 1.2 Pr3vision af sxper? 30 June 23
aroteesls 1.2 Finat resort ' 30 Mov. 93
2 2.1 Commencement of Acos H 1 Jan. 23
Liquid wasta management 2.2 inteeim report I 30 June 33
2.2 Snay ragort 3% Dec. 83

. 4 4.1 Zesign of monitonng pregramme i 18 Jan. 22
Monitering of poilution in the coastal | 4.2 CTrgar of ac'.':icment i 13 Marcn 23
" ragian 4.2 Commencement of samziing ' 15 Mav 832
2.2 Camoietion of atning i 310ec.83

4.2 First srogress report { 10Cac.93

4.2 Seccna prograss resen : t Juns 24

4.7 Sz rszort ' 1 Dac. 94

3 S.! Cemmencameant of Aczeon i 3idJan.22

Watar Rescurces Master Plan 5.2 lnterim regers ‘ 31 Des. 83
2.3 Seg rsmory : 1 Dec. 84

7 7.1 Srstintarim recert ! 31dam.S3

Environmentaily sound energy 7.2 Saczng intenm recort : 31 Juiy 83
gianning 7.3 Saai regor: ! 31 Dac. 23

] 8.1 Crait of finei resont i 310ec.92

Training grogramme on GiS 8.2 Zrzer of eguinment : 23 Fep. 93

9.3 instalaton of agquioment i 30 Acril &3

2.4 Fnar recaort i 1 Mav 83

10 ) 10.1 Seafx of final regore i 310ec.92
Eavircnmental Imoac: Asssssment | 10.2 Trzining course E 3% Maren 83
1C.3 Snay revort : 31 Jan 24

12

Intagratea sianning study

13.% Zrzft of finai rapore

2.2 Seasion of swudy SV axseart

13.3 =ra1 reocet

' 31 Marzn 23

37 Mav 23

s o0 o ettt et o+

g 8.1 Reczrt on the infenmansn systam i
Historic Settaments 3.2 Urzan and architecturai studies ; 30 Nov. 93
8.3 F=ar reoort ! 30 Sep. 84
14 4.7 Rezort of axzert 30 Apnl 23
Soecial Proraciad Areas 14.2 S~e draft manacsment slan ! 31 Dec. 83

A.2 AFar Reporss

Procress Resort I

Quailfied Jeoart

Carrziensn Zate

Frst

Secand

Third

Fourth
Rith

First 30 July ¢
30 Ogiober 23
Seczcnd 31 Januarv 32

30 April

Final 31 January

30 April 23

3Q Juiy 9=
30 Qgzozer 8
g

18

-
-
s




B - COCUMENTATION

B.1 - Procgress Reports

Infcrmaticn on progress of ezcn Acton incicating outpul. dates of comoretion of single key
actvitas. expenditure effected. sost overrun (if any), delays, uccatzd dmerzble, protiems and
ways 0 sverccme it. Major changes in the sccoe, timing and 2am rescensitie for the Action w0
be exclainsd, Experts involved, ¢cordinating meerings and other relevant events.

B.2 - Quziifled Reports

Each Cusilfied Renort will include 3 progress recart as indicated above pius the following output
[for commancement and compieticn of activities, information should be provided to evidencz itl:

actiey | QUALIFIES RZPCRTS
| FiRST | SECIND l SNAL
! Provision of axcars | Fnal recort | -
2 ! Intarim recort | Final resort | -
4 Commencsmant of chamicai ana 1st pregress regort (2 2n3 pregress resorys:
' microtiological samzias & &
Czrmcietion of training Sasi resort
2 ! Commencament of Actsn | Intarim reoort | final raoort
7 J 2nd interim ragcert | Snai recors | - |
E Installaticn of equicment . -
&
Fnal recert
1C i smoietion of training szurss | Snsl renart ! -
13 i Snal reoors | - | .
3 - . Rescr: an the info system Finsi ragert
Urban & architae, stucies
14 | Raocr: of axper: : | Snai ¢rafz manacement sian | -
(3) Inziuding summer menitcring campaign for sez outfail of sewags Faztment plant.
i Ahcdss.

{8} - Irciuding winter monitcring czmpsign for sea cutizil ¢f ity of
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MEDITERFANEAN ENVIRONMENTAL
TECHNICAL ASSISTANCE PROGRAM



A revised Annex B to Contract between EIB and UNEP/MAP
{As at 20 January 1285)
A. Timstable

A.1 For actions

Action OQutput . Desdline
1.1 Completion of all questionngires 31 Jan, 85
1. LBS and Durping protocols 1.2 Provision of expert 28 Feb. 88
1.3 Final repart 30 Jun. 885
2.1 Commence=ment of Action 1 Fely, 94
2. Liguid wasie management 2.2 Interit report 30 Sept. 94
2.3 Fnal report 30 Jun, 85
4.1 Design of monitoring programme 31 May. 94
4.2 Ordar of 2quipment 30 Dec. 34
- 4.3 Commencement of santwpling:
a. microbiological parameters on geing
b. chemical parameters 28 Feb. 95
4.4 Completion of iraining 23 Feb, 95
45 .
4, Meeitoring of peilution in the ccastal = Fi's.‘ pr-o'gms:s report:
tesion a. microbiological parameters 28 Fob. 25
7 b. chemicai paramcters 31 May. 85
4.5 Senend progress report:
a. microbinlogien! patametoss 31 May. 95
b. chomical parameters 30 Sopt. 885
4.7 Final reports
a. micrakiological parameters 31 Jii. 88
h. chesical parametors 31 Des. 88
2.1 Conwnencemant ol Action . 1 Fep. 84
€. Water Rescurens Moster Sian 2.2 Intetim report 30 Sept. 84
3.3 Final tanort 31 Dec. 82
7.1 First interim report 1 Feb, 94
7. Envitonmentally svund energy plamiing 7.2 Sccond interim report 30 Sept. 94
: 7.3 Final renort 30 Jun, 88
8.1 Order of equipment 30 May. 94
.. - 8.2 Instailation of equipment 30 Sept, 84
2 Lol dote]
8. Teaining programme on Gis $.3 Draft of final report 30 Nov. 84
2.4 Finai renort 30 Jun. 85
10,1 Teaining course . 30 Sepnt. 94
10. Suviruruneris inpact assessment 10.2 Draft of linal repart 30 Nov. 94
10.3 Final roport 30 Jun. 98
13.1 Drait of linal report 30 Sept. 84
13. Integratzd planning study 13.2 Revision of study by expert 31 Dec. 84
13.3 [ingi report 31 Dec. 8%
8.1 Repatt v the information system 30 Sept. 94
8. Histaric Scttlerments 8.2 Uthian and architectural studies 30 Jun, 98
8.3 Finof report 31 Dee. 85
.. 14.1 Regart of expert 3t Jul. 24
14, Speriai prolected areas 14.2 Final repart 20 Jun. 95
A.2 For Reports
Progress Report _ Qualified Report __ Completion date
Fitst 31 July 83
Second 30 April 84
Third 31 July 84
First 30 September 94
Second 30 June 85
31 March 95
Fourth
Final 31 December 95




B - DOCUMENTATION
B.1 - Progress Reports

Information on progress af each Action indicating output, dates of completion of single
key activities, expenditure effected, cost overrun (if any), delays, updated timetable,
problems and ways to overcome it. Major changes in the scope, timing and team
responsible for the Action to be explained. Experts involved, coordinating meetings and
other relevant events.

B.2 - Qualified Reports

Each Qualified Report will include & progress report as indicated above plus the following
output (for commencement and completion of activities, information should be provided
to evidence it):

ACTICN QUALIFED REPORTS Ty
FiRsT SECOND FHAL
1 3C 204 Provision of 3C/6i8S Final report - -
¢ expern
2 3L 284 Intasim report 3C/6i8E Final report - -
31.7,24 Commencement 3in2/e4 Ist progress 31/3ies 2nd progress
of chemical and report {3} recort (4)
4 micrstioiogical
samgles 28/1/88 Completion of 31/12/85 | Final report
training
1/2.84 Commencement : 31/12/¢s Final report
5 of Action
3C.2/94 Intesim report
7 3C.e:.84 203 interim 3Qi8/88 Final report - -
1ecoert
3 3C.2.8¢ instailation of 30/8/98 Final report - -
ecuinment
10 3C:z.24 Commgienion of 3C/5/95 Final report - -
training course
13 30:8:34 Draft {final report | 31/12/84 Revision of 31/12/85 Final report
study by expert
30:8.,94 Regart on the 30/8/985 Utban & 31/12/88 Fnal report
8 info system .. ). - srehitee. | -
studies
14 317784 Report of expert 30/6/95 Final report - -

(3) Including summer monitoring campaign for sea outfall of sewage frestment plant
(4)  Including winter monitoring campaign for sea outfall of city of Rhodes
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MEDITERRANEAN EXNVIRCNMENTAL TECHNICAL ASSISTANCE PROGRAMME

|

1

EUROPEAN INVESTMENT ZANK

MAP Coastal Area Management Programme
"The Island of Rhodes™

Activity No:  Progress Report

FIRST PROGRESS REFPORT

1 January - 31 July 1983 -

Prepared with the financial support of the CEC

Athens, 1993
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AP,/  MEDITERRANEAN ACTION PLAN
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/4 MEDITERRANEAN ENVIRONMENTAL TECHNICAL ASSISTANCE PROGRAMME

EUROPEAN INVESTMENT BANK

MAP Coastal Area Management Programme
"The Island of Rhodes”

Activity No:  Progress Report

SECOND PROGRESS REPORT

1 August 19983 - 30 April 1884

Frepared with the financial support of the CEC

Athens, April 1894
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FERY  UNITED NATIONS ENVIRONMENT PROGRAMME
{89/ MEDITERRANEAN ACTION PLAN AEL IV

UNEP

__// MEDITERRANEAN ENVIRONMENTAL TECHNICAL ASSISTANCE PROGRAMXE

EUROPEAN INVESTMENT BANK

MAP Coastal Area Maznagement Programme
*The lsland of Rhodes® '

Activity No.: Third Progress Report

THIRD PROGRESS REPORT

1 May 1894 - 31 July 1ce4

Prepared with the financial support of the csC

Athens, Qctober 1894
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ANNEX V

LT
\ift;‘,;, UNITED NATIONS ENVIRONMENT PRCGRAMME
WOV MEDITESRANEAN ACTION PLAN

UNEP
MEDITESRANEAN ENVIRONMENTAL TECHNICAL ASSISTANCE PROGRAMME

=7

EUROFEAN INVESTMENT BANK

MAP Coastal Area Management Programme
"The lsland of Rhodes™

Activity No.: Fourth Progress Report

FOURTH PROGRESS REPORT

1 August 1994 - 31 March 1885

Presared with the finan~= support of the CEC

Athens, March 1985
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WY/  MEDITERRANEAN ACTION PLAN

/ MEDITERRANEAN ENVIRONMENTAL TECHNICAL ASSISTANCE PROGRAMME
EUROPEAN INVESTMENT BANK

MAP Cosstal Area Management Programme
"The Island of Rhodes”

FIRST QUALIFIED REPORT
ON THE IMPLEMENTATION OF ACTIONS
AS PER SEPTEMBER 1894

- Wk o

Prepared with the financial support of the C=ZC

Athens, Sentember 1884
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ATEX VII
UNITED NATIONS ENVIRONMENT PRCCRAMME - '
MEZITERRANEAN ACTION PLAN

),

MEDITERRANEAN ENVIRONMENTAL TECHNICAL ASSISTANCE FRCGRAMME
EURCPEAN INVESTMENT BANK

MAP Coastal Area Management Programme
“The Isiand of Rhodes”

SECOND QUALIFIED REFPORT
ON THE IMPLEMENTATION OF ACTIONS
AS PER JUNE 1883

Frepared with the finar:cial suggort of the CEC

Athens, Septemter 1995



