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CHAPTER 1 INTRODUCTION

1.0 BACKGROUND
Years of pollution, overfishing and touris driven over-development have left the
Mediterranean Basin in a state of crigs. The 46,000 kilometres of coastline attracts an
edimated one third of world tourism which annualy adds around 100 million vigtors
to the 130 million resdents. The marine and coastd environment suffers as the basic
infrastructure is often unable to cope with the increesng deveopment and the
consequent demand for essentid services and diminishing resources.

Not dl is gloom, however, numerous agencies and networks are working to raise
awareness and improve the infragtructure. Economic drivers are a work too as an
increesng number of more discerning tourigts, faced with a wider range of dternative
venues, are seeking a better qudity environment. Many dedtination countries are
responding by reviewing thelr gpproach and are aming to provide tha qudity rather
than continue to cater soldy for the 3 Ss mass market. Some are developing
environmental podtive programmes, or so cadled eco-tourism, where caefully
controlled tourism is being developed in consultation with the locad population and is
being used to assg ther economic development as well as to protect the naturd
environment, or historical stes or both.

20THE MEDCITIESENVIRONMENTAL AUDIT PROGRAMME
One of the pogtive networks created to contribute towards improving the Stuation is
MedCities, an environmental network of Mediterranean cities which was established
in 1991. The ams of the network are to:

Forge an awareness of the need to protect their common heritage.

Egtablish a policy of cooperation and to implement bilatera 'town to
town' partnerships.

Develop adidogue with al partners and local stakeholders.

Act to take pogtive action to improve the environment.
The network is administered by the Paris based United Towns which seeks to promote
decentralised cooperation by providing locd authorities throughout the world with the
assigtance needed to identify, plan and implement action in decentralised cooperation,
and supporting networks and associ ations established by towns and cities.

Amongst the many collaborative ventures underteken by MedCities is a programme
of environmenta audits of coastd towns and cities The introduction of this
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programme firmly placed the network a the cutting edge of environmentd
technology.

The concept of auditing the environment of a whole city and developing a corporate
drategy based on multi-sectora participation was new but is now being developed
worldwide as the gpproach to the locad implementation of Agenda 21, or the Loca
Agenda 21 asit has become known.

The idea of a 'flash' audit conducted by a farly subjective locd team in collaboration
with a more objective internationd team of foreign experts has much to offer.
Experience to date has demonstrated that those cities which have participated have
benefitted from the concentrated corporate review of loca environmental conditions
and mogt are developing and implementing corporate action plans. One of the mgor
lessons learnt by this participation is the need for a more holistic gpproach to the
environment in preference to the commonly practised departmenta agpproach so
common in dl forms of government dl over the world.

To date the following cities have carried out audits and developed ‘green’ strategies or
Loca Agendas. Gaza (Pdidine), Hafa (Israd), Limassol (Cyprus), Oran (Algeria),
Silifke (Turkey), Sousse (Tunis@), Tangier (Morocco), Tetouan (Morocco), Tirana
(Albania), and Tripoli/El Mina (Lebanon). To which will be added this audit of
Larnaca and one soon to be conducted in Ashdod (Israel). The first round of audits
was funded by the European Union under the METAP Programme and the more
recent ones through the LIFE programme.

2.1 The Aim and Objectives of the Audit

The overdl am of the programme is for the city to prepare and implement a
comprehensve integrated drategy, or Locad Agenda for a sudainable future in
consultation with its ditizens. The audit is an essentid part of that programme but it is
only the fird sep in the direction of a long term drategic plan for the sustaingble
development of the city.

Thefour primary goals of amunicipa environmenta audit areto :

Egtablish the current condition of the loca environment.

Identify and assess the drengths and weeknesses of the environment within
the city and its surrounds.

Develop a broad- based strategy.

Ensure the participation of dl sectorsin the development of such a strategy

Some secondary goals are to:
Increese public awareness and understanding of the locd and globd
environmen.
Provide a basdine againg which future changes to the condition of the
environment can be assessed.
Assess the effectiveness of present and future policies in respect of the
environmen.
Improve liaison and co-operation between those involved in the management
of the locd environment.



3.0 THE AUDIT TEAMS

The internationd team worked closdly with the team of loca experts whose
knowledge and experience of the City and Didtrict enabled the audit to be carried out
and this report to be produced. The 'externd’ expertise and experience supplied by the
vidting' team would have been of little vaue without the help and support provide by
the local experts.

3.1 The 'Home Team

Eleftherios Embedoklis, (Loca Co-ordinator) Municipd Town Panner, Lanaca
Municipdity.

Sotiris Zirkis, Town Clerk, Larnaca Municipdity.

Andreas Charalambous, Municipd Engineer, Technicd Depatment, Larnaca
Municipdity.

Michalis Polydorides, Municipd Doctor, Hedth & Hygiene Depatment, Larnaca
Municipdity.

Demetris Kitromilides, Technicd officer, Water Board of Larnaca.

Costas Kokkinos, Hedth Inspector, Hedth & Hygiene Depatment, Larnaca
Municipdity.

Spiro  Spiridis, Cleandang Inspector, Hedth & Hygiene Depatment, Larnaca
Municipdity.

John Venturis, Treatment Plant Manager, Larnaca Sewerage & Drainage Board.
3.2 The 'Vidting Team

Geoff Wright (Team Co-ordinaor), Independent Environmenta Consultant based in
Leeds, England. Specidisng in corporate environmenta management, waste
management and the efficient use of resources. In the latter capacity he is a Director
of Urban Mines Ltd, a company established to create employment through the use of
'secondary’ materias diverted from the waste stream.

Alvaro Fdiu Jofre, a Civil Engineer (MBA) and lecturer in Waste Management at
the Polytechnic Universty of Cadonia, Span and an Independent Environmentd
Conaultant with 16 years experience in Srategic environmenta planning.

Zwy Fuhrer, Generd Director of the Haifa Didrict Association of Municipdities for
the Environment, Isad. He has a BSc in Chemicd Enginering and a MSc in
Environmenta Enginesring. He is an expet in indudrid pollution and pollution
control a oil refineries, petrochemicd indudries, fertiliser industries, cement kilns,
food indudries, power dations, etc, and involved in interdisciplinary environmenta

group management and municipd environmenta management.



Xavier Monbailliu, Ecologist (MSc.) and Landscape Architect (BILA) operating an
environmentd consultancy in Sant-Maxim (VAR), Southern France, specidisng in
environmental impact assessments, coastdl ecology and land use planning. Xavier is
Secretary General of MEDAMARAVIS, a leading Pan-Mediterranean NGO dedling
with coastal ecology and conservation.

Ignacio Monfort, a Civil Engineer and Partner-Generd Director of ECODES, an
engineering consultancy company based in Madrid, Spain, specidisng in water and
environmental engineering, urban and territoria planning

Dr Ariella Vraneski, an Architect and Town Planner. She teaches Urban Planning
and Alternative Dispute Resolution courses a the Technion and a Hafa Universty,
Ilsradl, and works as researcher and planner with the urban and regiona Studies
Centre.

3.3 The Supporters

The Audit Team is graeful for the help which has been provided by many people but
would particularly like to express ther thanks to the following for their invauable
assistance and support with the project:

George Lycourgos, The Mayor of Larnaca
Kypros Matheou, Didrict Officer, Larnaca Didtrict.

Arigtides Adamou, Technica Superintendent, Water Board of Larnaca.
Anna Caramondanis, Digtrict Planning Officer, Larnaca Didtrict.

Antonios Chardambides, Geologica Survey Department, MANRE.
Sofoclis Christodoulides, Structurd  Engineer, Municipd Specid Projects, Larnaca
Municipdlity.

Panikos Christoulou, Ministry of Interior.

Demetra Costa, Statistics Assistant, Department of Statistics & Research.
Yinnakis Demetriou. Y. Demetriou Associates Ltd, Architects, Larnaca.
Fanie Eliades, Cyprus Green Party.

Nicos Georgiades, Director of Environment, MANRE.

Annalacovidou, Planning Technician, Larnaca Municipdity.

Sdo Kaopedi Embedoklis, Cyprus Centre for Environmenta Management and
Panning.

Marios Kouralyiannis, Architect, Larnaca Didtrict Office.

Cogtas Lambrianides, Managing Director, Lambrianides Ltd.

George Lambrou, Genera Manager, Cyprus Refinery Ltd.

KeniaLoizidou, Coagtd Unit, Ministry of Communication & Works.
Themis Mighadlides, Architect, Larnaca Didtrict Office.

Athena Metaxa, Cypriot Tourism Organisation.

George Mousouliatis. Port Officer, LarnacaMarina.

C.A. Papadopoulos, Cyprus Petrol Refinery Ltd.

Despo Papaicolaou, Secretary, Technical Department, Larnaca Municipality.
Andreas Paris, Port Officer, Larnaca Marina

Giorgios Perdikis, Cyprus Green Party.

Pambis Philippides, Director, Department of Statistics & Research.



Christodoul os Photiou, Department of Agriculture, MANRE.

Olga Sdlangos, Plant Manager, Caramondani Desdination Plants.

Panayiotis A. Sardos, Larnaca Progressive Movement.

Andonis Semelides, Manager, BP Distribution Depot.

Sotinis Sotiriou, Municipa Accountant, Larnaca Municipality.

Chrigtis Stylianakis, Architect, Larnaca Didtrict Office.

Eleftherios Stylianides, Public Works Department.

Pantdlitsa Tembrias, Municipa Treasurer, Larnaca Municipdlity.

Andreas Themigtocleris, Taxes Ingpector, Larnaca Municipality.

George Theoklis, Architect, Municipal Specia Projects, Larnaca Municipdlity.
Othon Theodoulou, Permanent Secretary, Lanaca Chamber of Commerce &
Industry.

4.0 CYPRUS
Cyprus is the third largest Mediterranean idand with an area of 9,251 sq km (3,355
km are occupied by the Turks). The coastline measures some 784 km which coupled
with the warm, sunny climate, encouraged 2.2 million tourists in 1998.

Situated at the crossroads of Africa, Asa and Europe, the idand has a long history of
political upheaval culminating in the present unhgppy partitioning of the northern part
of theidand.

5.0 LARNACA

Larnaca, "the town of Zenon" is the cepitd of Larnaca digrict and the is the third
largest city in Cyprus, after Nicosa and Limassol. The town of Larnaca is the oldest
inhabited town in Cyprus. It has a continuous history of over 6,000 years. Present day
Larnaca was built over the ruins of the ancient City-Kingdom of Kition. It's name is
derived from the world "Larnax", which means tomb or sarcophagus in ancient Greek.

The modern city is built on the shores of the Bay of Larnaca in the Southeaest of the
idand, a few kilometres to the north of the ancient kingdom of Kition. It is
characterized by low relief as no pat of the city has an devation of more than 50
metres.

The city of Lanaca is wdl-known for its picturesque sea-front which includes rows
of pam trees, or finikoudes in the loca Greek didect. Much of the activity is centred
around the city promenade during the mgor festivas. The most important of which is
Kaaklysmos or the Festivadl of the Flood, ceebrated in early summer with a series of
culturd events.

Apat from the dtractions of the seafront, the city boasts numerous places of interest
induding the Archaeologicd Museum, the Pieredes Museum, Lanaca Fort, S
Lazaros Church, the Kition Acropalis, the Haa Sultan Tekke Shrine and the adjacent
Sat Lakes.



CHAPTER 2 SUMMARY OF THE AUDIT
FINDINGS

1.0 THE LARNACA ENVIRONMENT

Larnaca is an attractive, lively city with good beaches, a clean sea, a bustling centre
and a wide range of facilities for residents and tourigt dike. The city boats a beautiful
promenade, preserved old buildings and ruins, interesting museums, and spectacular
birdlife on the Sdlt Lakes.

Hedth is generdly good, there is little unemployment and the people mostly enjoy
ahigh sandard of living.

There are no serious environmental problems but a range of issues and concerns
which caused the Mayor to request an independent audit of the loca conditions with a
view to developing a long term drategy for the sustainable development of the city
and its surroundings.

The Audit Team discovered nothing new but hopefully is dble, through this report, to
convey an objective view of the environmentad wesknesses and suggest what
messures should be taken in order to ensure a more sustainable future for the residents
of thishigtoric city.

20 SCOPE OF THE AUDIT

The principd emphasis of the audit has been on the Municipdity of Larnaca but has
adso incduded the surrounding pats of Lanaca Didrict which lie within the Locd
Panning Area. Inevitably, in a smdl country with a far degree of centrd control,
many of the issues involve Centrd Government and, as one would expect, many of
the solutions rest with that body. This report, therefore makes recommendation to the
Municipdity and to other bodies, as appropriate, which frequently includes the
Government.

3.0 ENTRY INTO THE EUROPEAN UNION

Providing al goes wdl, Cyprus will be joining the EU on 1 January 2003. Accession
means that dl the EU legidation will then gpply and will, of course, need to be
enforced. An dl-embracing environmental law is being drafted and once the law and
priorities are etablished the nationd inditutional gructure will follow. The creation
of a Miniger for the Environment together with some kind of environmenta agency
have been discussed & Government level dthough there are conditutiond difficulties
which have to be overcome and any decison will probably be deayed until after
negotiations with the Commisson are completed.

This report dso cdls for the appointment of a corporate Environmenta Co-ordinator
with Larnaca Municipdity as well as the other 3 principd municipdities. These loca
co-ordinators, who should operate across al departments, and liase with other loca
organisations, should have specid respongbility for the development of Locd
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Agenda 21.
4.0 PRIORITIESFOR LARNACA
4.1 The Oil Refinery and Distribution Depots

The refinery and the adjacent depots were origindly located outsde the city but
development has now surrounded this indudtrial Site. The result is a 3 km coastd grip
of undghtly taks and other equipment which gives rise to occasond smels, look
totdly dien and ugly on a tourig route to the new hoteds and which now has
residential accommodation as very close neighbours.

The safety of such an arrangement concerns the Audit Team and it is recommended
that a integrated quantitative risk assessment of the refinery, the sx oil and LPG
marketing depots, the underground pipeines and the road transport of LPG and
digillates, should be caried out as a matter of urgency. The assessment must adso
take into account both the existing and future operation of the airport.

The visud impact of these facilities has a detrimenta affect on tourism in Lanaca
and is undoubtedly damaging the loca economy. There needs to be a long term plan
for the remova of this indudrid development in order to ensure the future economic
development of the city. A drategy for remova should be drawn up un consultation
with the Government which sets out a time scde for the complete removd of the
refinery and the depots returning 3 kms of coastline to public use and providing a long
coadd front linking with the hotels north of the city. In the short term, this indugtrid
strip should be landscaped and the visuad impact of the industry reduced.

The problem may be solved if EU rules which require a minimum of 90 days storage
of fud in a country are applied. This ste only hold 30 days supply and if space for an
additiond 60 days supply is required, the sensble answver would be to move the
whole complex to another Site somewhere on the idand.

4.2 The Salt L akes

4.2.1 Proposed De-salination Plant

The Lanaca Sdt Lakes are a wetland of internationd biologicd importance for
waterbirds and more especidly flamingos and sheducks. The Government recently
declared the Lakes the first Cypriot Specidly Protected Zone and intends to ratify the
Convention on Wetlands of Internationa Importance (Ramsar Convention). Soon
after the declaration, a separate Government department, gpparently without any
consultation with the Municipdity or resdents, decided that the Zone should be the
dgte of a new dedination plant. Whilg not underesimating the need for the
emergency provison of such plants the Team ae dismayed that such an important
wildlife ste should even be conddered for this condruction after formaly recognisng
the internationd importance of the area. This disregard of the idand's firg protected
aea datus gives a completdly wrong message. Alterndtive dtes are avalable and
should be used in preference to this protected area. Should the proposa be pursued,
an independent environmental impact assessment should be conducted including a
comparaive impact assessment of dternative Sites.
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422 The Proposed Airport ExtensonThe Lakes will dso be affected by the
extenson to the airport. The arport dates back many years and extending it on the
same dte is the only redigic dternative. The planned new termind building and other
improvements are necessary but the need for an additiona runway is debatable when
one consders the projected passenger numbers and the idand's carying  capacity
A pefunctory E.I.A. was conducted which did not include any investigation into
potentid noise and ar pollution. A further survey should be carried including noise
contours according to anticipated évels of traffic and the type of arcraft to be used,
together with an invedtigation into the potentid leves of ar pollution and the impact
of both on local residents.

Linked to the proposed new runway is a plan to fence off part of Lake Orphani. As
this runway may never be congructed, the lake should not be fenced until it proves to

be necessary.

A detalled wildlife management plan for the lake complex should be prepared amed
a habitat restoration for the protection of the birds which represent amgor attraction
to resdents and tourists. Suggestion for the content of this plan are contained in
Chapter 5.

43 ThePort and Marina

A key pat of the seafront tourist development is the marina and port which are
Stuated between the promenade and the refinery.

The maina is an dtractive feature which is wel organised and provides city centre
access to vidting vessd owners and as a result is very wel used and overcrowded in
summer. The fadlity is currently run by the Cyprus Tourism Organisation but the
proposd is to privatise it and increase the capacity. At present public access is to one
pier only and any future enlargement should enable touriss and resdents dike to
enter the mgor part of the facility to view the boats and enjoy a wak around the piers.
A further congderdtion is that if this area is to be improved for touridts, the existing
boat maintenance area should be screened or established in a separate area.

The port has gradudly declined in use and its future as a commercid operaion isin
doubt.

It has been suggested that the port should be enlarged to provide an increased turning
circle and deepened to dlow for larger vessdls. The am being to encourage visting
cruise liners and their passengers who could tour the city and perhaps use Larnaca as
a base for trips to other parts of the idand. The cost of the required work has been
edimated a2 CE£60 million.A long term vison for this part of the city's seafront should
be deveoped which will include the marina, the port, the refinery and the adjacent
land. Whilgt the converson of the whole area would be expensive and is not without
its difficulties, the idea would be the continuation of the exising promenade to take
in an enlarged marina, a cruise liner port (which could also continue with commercid
trans-shipments), the reclamation of the 3 kilometres of coadtline currently dedicated
to ol and gas, new hotels and a shopping centreWhatever is proposed for this very
sengtive area there should be a process of loca consultation and an environmenta
impact assessment must be carried out to consder the effect on the coastling, the
marine environment, the impact of traffic, etc.



5.0 OVERLAPPING LOCAL AND NATIONAL ISSUES
5.1 Coastal Development and Carrying Capacity

It was suggested to the team that 50% of the non-occupied part of the idand's
coadtline is developed. This is perhaps an exaggeration but nevertheless, coasta zone
development is continuing at afair pace even though dower than in the 80s.

Future coastal development is a cause for concern when one examines the reasoning
behind the proposed Larnaca arport extension. The need is based on the current 4
million passengersyear growing to 6 million in the firg phase, to 9 million in the
second phase (2010) and 12 million in the third (2015). Last year 2.2 million tourists
came to Cyprus, mostly by air, and Pafos arport is aso to be extended to double the
present 1 million/year. Even dlowing for the fact that each tourisgt usudly represents 2
passenger novements, the proposa to extent the tourist season; and that the fact that
the figures include resdent movements, it ill begs the question of where al these
tourigts are going to Say.

There has to be a limit to the carying capacity of the idand. Naot only in terms of
accommodation and coastdl zone development, but the provison of water, the effect
on road transport, and the collection and disposa of liquid and solid wastes.

After 25 years of development, perhgps now is the time to decide on the maximum
number of tourigts that the idand can ‘carry’. The Cypriot Tourism Organisation is
cdling for qudity rather than quantity. In Cyprus, a large measure of that ‘qudity’
relates to the beautiful coastline and sea views. Without tighter control, the time may
come when this asset disappears aong with many of the tourigts.

5.2 Demand M anagement

It has been common practice dl over the world for loca and central governments to
attempt to meet public demand by expanding services such as water supply, energy
provison and road condruction. Whilst ill maintaining these services, forward
looking authorities are enliging the cooperation of ‘consumers in managing the
demand through reducing use/consumption in preference to expensve new fadilities
and infrastructures.

5.2.1 Water Supply

Cyprus faces a critica dtuation as a result of reduced winter rainfdl and the over
extraction of groundwater. The forecasted effects of climatic change in this part of the
world is a northerly move of the North African desart conditions leading to even
worse droughts in the future. In these circumstances the proposed de-sdination plants
will prove to be essentid but their use should be redricted as much as posshble
because of their high energy demand and disturbance to the marine environment.

Some datempts have been made to manage demand but a concentrated campaign is

needed coupled with a proper pricing structure and — subsdised conservation
measures, especidly for agriculture which accounts for more than 70% of the
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demand. Domegtic consumers receive supply for only 2 days per week but this
rationing of supply appears to have little effect on demand and leads to increased loss
through network leskage.

522 Energy Use

Although a sudy has been commissoned into the introduction of energy effidency
measures, no serious efforts have been made to manage the demand. The often
quoted example of the North American power company which found it chesper to pay
for the provison of low energy light bulbs and insulation measures for consumers
rather than build a new dation, could apply in Cyprus. Demand management is the
key to reducing not only consumption but dso the resulting ar pollution and risng
imports.

5.2.3 Traffic and Highways

The need to manage demand in terms of vehicle use and traffic flow should dso have
a postive effect of energy demand. Car dependency is high in Cyprus and so is urban
congestion, especidly in summer. In Lanaca, tourists struggle to keep on narrow
pavements aongsde solid traffic. Public transport is poor other than inter-city
coaches.

Many countries have realised that traffic expands to fill the available road space and
condructing more highways is not the solution. Plans are in hand in Larnaca, as in
other cities, to ‘improve traffic flow by road widening and new junctions. More
enlightened highway engineers in Northern European countries are introducing 'no-go
aress for cars, speed humps, ‘pinch’ points, etc, to reduce traffic flow.

Highways between cities in Cyprus are good and an essentid part d the economy but
cities like Larnaca, should be pededtrianisng the centre, pushing private cars out to
the peripherd car parks, encouraging waking and cycling, and permitting only taxis
and minibuses into the town centre with restricted hours for commercid deliveries.

5.2.4 Comments

It is acknowledged that demand management messures such as given above are
politicaly difficult, but the responghility for the common environment is not purey
that of governments.

Reddents and vistors dike have a pat to play in conserving resources and reducing
pollution. Improving the qudity of life for everyone is the god and a some changes in
lifestyle will be necessary to achieve that target.

Nationa environmental management sysems ae being developed by the Cyprus
Organisation for Standards and Qudity Control within the framework of 1SO 14001
and EMAS. Any such sysem adopted by industry, commerce, government
depatments or municipdities will entall the implementation of messures to reduce
energy and water consumption and to minimise the environmenta impact of transport
whether that is business car use or the transport of goods, as well as other measures. If
environmentd management systems are widdy adopted, demand management will
become a standard part of business and government operations.

14



5.3 Integrated Waste M anagement

Lanaca, like most Cypriot municipdities, has an efficent refuse collection system
but little waste is diverted for further use and virtualy dl ends up in a below standard
landfill. EU legidaion such as exiting and proposed landfill directives, the
Packaging Directive and other exising and proposed producer responghility
legidaion will ings on the recovery and recyding of increesng percentages of
packaging, the progressve removad of organic waste from landfills, as well as other
moves away from current practices.

The team was specifically asked to propose some aternative ideas for handling waste
materids which has been the subject of much discusson in government and
municipal circles. Chapter 9 dedls with this topic in some detal but the principle
proposal are:

to return the organic content of waste, including fam wastes and sewage

dudge

to agriculture land which presents numerous advantages not leest being
improving the water retention cagpacity of soil;

the production of energy in the form of methane from the anaerobic treatment
of some waste;

the separate collection of specific recyclable materid,;

the creation of new SMEs (smdl and medium sze busnesses) to manufacture
products from ‘secondary’ materids and the refurbishment of ‘White goods,
furniture, etc; and

the central trestment of hazadous wastes including specified clinica wadtes.

This extremdy important subject, for so long the 'Cinderdla public service, illustrates
the interrdlated nature of environmenta issues. The correct sustainable trestment of
solid wagtes can reduce ar, land and water pollution, reduce dependence on
manufectured fertilizers, provide energy, creste new busnesses and employment, and
reduce transport whilst involving the generd public both as consumers and waste
generators.

6.0 OTHER FINDINGS
6.1 The Ecological Baseline
The importance of Cyprus as a bird migration route is marred by the continued
hunting and illegd liming and neting. The legidation is considered to be
comprehensive but enforcement is inadequate.
Beach erosion is a problem on the seafront between Larnaca castle and the Fishing

Harbour probably as a result of the past congtruction of the sea wall creating a greater
depth directly offshore and consequent increased wave action. The Report suggest
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possible remedies to hat further erosion.
6.2 Land Useand Planning

The control of development is a serious issue in Cyprus. There is as yet no
comprehensve nationd devdopment plan and dthough a locd plan exids its
enforcement is not dways smple being tied in with conditutiond development rights
and ruled by the Cypriot culture which regards land as an investment which one
should be able to redise when required. The report proposes changes in the locd
plans, a nationd environmenta sengtivity survey and a mederplan for tourism.
Recommendation in reation to gpecific dtes ae dso liged including those for
development of the Port and Marina area.

6.3 Pollution Control

The potentid for ar pollution from the combination of the Dhekelia Power Station,
the ail refinery, the arport and urban traffic is such that ar quaity monitoring dations
should be established in the Larnaca area.

In addition, the sulphur content of both diesdl fud and the heavy fud oil used a the
power dation and the refinery should be reduced. Although some unleaded petrol is
imported most of the petrol used on the idand is leaded and produced at the Larnaca
Refinery. The necessry treatment plant should be ingtaled to produce unleaded
petrol and low sulphur fuel or al these products will have to be imported in order to
comply with the European Standards. An assessment of the emissons from the
hospitd incinerator is recommended due to doubts about the ability of the existing
plant to remove dioxins and other pollutants. It is dso recommended that noise
monitoring equipment isingtdled near to the airport.

6.4 Sewage and Drainage M anagement

Some 35% of the sewerage network which serves 65% of the population of Larnaca
has been completed together with a newly congtructed sewage trestment plant. The
remaning pat includes the less densdy populated pat of the city and will be
proportiona much more expensve. However, this should be completed as soon as
possible as the absorption pits which are being replaced by the network will certainly
be contaminating groundwater and may be affecting sea water qudity.
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CHAPTER 3 THEINSTITUTIONAL FRAMEWORK

1.0 THE AREA COVERED BY THE AUDIT

The audit focused on the Municipdity of Larnaca but as the Area Plan extends
beyond the Municipa boundaries (Map 1), it was agreed with the Municipdity that
the planning area (Map 2) would be the audit area. This dso enables the audit to
include the adminigtrative areas covered by both the Larnaca Sewerage and Drainage
Board and the Water Board of Larnaca

20 THE NATIONAL FRAMEWORK
2.1 Government and Administration

Under the 1960 Condlitution, executive power is vested in a Presdent eected for a
five-year term of office by universd suffrage and exercised through a Council of
Minigters gppointed by him. The House of Representatives is the legidative organ of
the Republic. The adminidration of judice is exercised by the Judiciary, which is a

separate and independent body.

The mgority of organisations and bodies in Cyprus are nationa and operate locdly

through ther branches or through the Municipdities. Decison making for
issues of drategic importance takes place a a naiond leve and Government policy is
designed by the 10 Minigtries and the relevant government agencies.

2.2 Digrict Administration

Cyprus is divided into sx adminidrative digricts (Map 3). These are Nicosa (the
idand's capital and seat of government), Famagusta, Limassol, Pephos, Larnaka and
Kyrenia Each didrict is headed by a Didrict Officer who is essentidly the loca
representative or extended arm of the centrd government. The Didrict Officer holds a
position andogous to Prefect in France and Commissioner in other countries.

The Didrict Officer acts as the chief co-ordinator of the activities of dl Minidries in
the Didrict and is answerable to the Ministry of the Interior.

2.3 Local Government in Cyprus

There are three types of locd authorities Municipdities, Improvement Boards and
Village Authorities. Municipdities account for about 60 per cent of the population,
while 85 Improvement Boards and 352 Village Authorities cover the rest of the
population.

The functions of Municipdities are determined by the Municipdities Law of 1985.
The corporate structure of municipditiesis defined by the 1985 Comprehensive Law.
Mayors are eected directly by the citizens for a term of five years and are the
executive authority of the municipalities.
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Under the provisons of the Town and Country Planning Law, the principa
municipdities of Nicosa Limassol, Larnaca and Pgphos have been ddegated the
power to act as planning authorities, issuing planning permits  authorisng  the
development of immovable property and exercisng planning control.

The man sources of revenue for municipdities are municipa taxes, fees and duties -
professond tax, immovable property tax, hote accommodation tax, entertanment
tax, tolls, fees for isuing permits and licenses, for refuse collection, weighing fees,
fees for water provison, renta income, fines, income from the management of
beaches, etc, aswell as state subsidies.

Taxes, duties and fees represent the mgor source of revenue while state grants and
subsidies amount to only a smal percentage of the municipdities income. The centrd
government, however, usudly finances mgor infradructura projects undertaken by
the municipdities and this financid assgance depends very much on each individud
project.

The latest amendment to the 1985 Law expanded the municipdities autonomy and is
expected to increese municipd revenue, as municipd Bye-laws concerning taxes and
fees no longer need to be gpproved by the Council of Ministers prior to enforcement.

2.4 ThelLarnacaDistrict

The Lanaca Didrict (see Map 3) includes 4 Municipdities - Larnaca, Athienou,
Aradipou and Lefkara;, the 3 villages to the north which are included in the Loca
Pan - Livadia, Jorolini and Pyla; and severa other improvement boards and villages.

3.0 THE LARNACA MUNICIPALITY
3.1 The Municipal Structure

The Municipdity is adminisered by the Mayor who is dected directly by the public
and a Council composed of 26 eected councillors. The current politicd make up of
the Municipdity is 10 Members of the Democratic Raly Party, 10 Members of the
Communist Paty, 4 Independent Democrats, 2 members of the Socidist Party plus
the Mayor, an Independent Democrat. The Mayor is support by a codition of the
Democratic Rally Party and the Independent Democrats. The Mayor presdes over
meetings, represents the municipdity and is respondble for implementing policy
through the Town Clek who heads up the daff of 300 working through 12
departments.

3.2 The Municipal Budget
3.2.1 Regular budget for 1999:

Expenses - CY£6.200.000 Income: - CY £5,600,000
Accumulated deficit: - CY £2.800.000 .

3.2.2 Main expenses:
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Wages. benefits, pensions, entrances etc. - gpproximately CY £4.000.000;

Adminigration costs CY£1.200.000, repairs, maintenance, cleanup, gardening -
gpproximately: CY £200.000;

Cultura events: CY£200.000 .

3.2.3 Main sour ces of income:

Professiona taxes. CY £1.300.000;

Land taxes. CY £350.000;

Water fines. CY £360.000;

Rents, interest: CY £320.000;

Government grants. CY £275.000;

Refinery environmental compensation: CY £500.000.

3.2.4 Development budget

CY£8500.000 No clear income sources other than up to 80% governmenta
participation in infrastructure funding .

3.2.5 Main expenseitems:

Sewerage system:

Main arterid road Leoforos Gkiani Timagiaa CY£ 4,000,000 (per year for 5 years);
Other road building and maintenance: CY £250.000;

Parks and gardens. CY £150.000;

Plansfor the city centre: CY £200.000;

Machinery acquisition: CY £100.000.

4.0 ENVIRONMENTAL MANAGEMENT AND LEGISLATION
4.1 TheFramework for Environmental Policy and M anagement

The Council of Minigers has the overdl responshility for nationd environmentd
policy and management. The Miniger of Agriculture, Natural Resources and
Environment is respongble for the control and co-ordination of policies for the
protection and preservation of the environment through the Ministry ( MANRE) and
particularly, through the Environmenta Services section of the Minigtry.

The Council for the Environment is chared by the Miniger and made up of
representatives  from governmenta and non-governmental  agencies, NGOs, the
busness and technicd sectors and locd government. The Councl advises the
Miniger on issues rdding to the environment and makes recommendations on
environmenta policy.

The Environment Committee is a cross-departmental policy co-ordination group
which is chared by the Permanent Secretary of MANRE and consss of
representatives of the Ministries of Interior (responsble for Town and Country
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Panning); Labour and Socid Insurance; Commerce, Industry and Tourism;
Communications and Works, and Education and Culture; plus the Planning Bureau,
the Cyprus Touism Organisaion and the Depatment of Town Panning and
Housing.

Each of the dove Minidries and agencies have some datutory environmentd
responghilities and athough this coordination body exists, the management of the
nationd environment inevitable suffers from a certain lack of coheson in both policy
development and law enforcement.

Currently, there is no ‘internd’ environmental management system in place within the

Government. However, the Cyprus Standards and Quality Control (CYYS) is
preparing a nationd system for the international and Europesn Standards for EMAS
SO 14001 and EN 1SO 14001, Certification to 1SO 14001 has been included in the
Dreft Bill for the Protection of the Environment. The gpplication of 1SO 14001
together with a more coherent gpproach to nationd environmental management
through one environmentd ministry served by an environmenta agency, would
undoubtedly lead to better coordinatled and more effident environmentd
performance.

4.2 Environmental L egidation

Nationd environmentd legidaion has increased dramaticaly over the last 15 years
and much of this is liged in the chapters which follow, however, it is generdly
piccemed legidaion which agan lacks environmentd coheson.  This s
acknowledged by MANRE and an dl-embracing Bill for the Protection of the
Environment is currently being drafted which is designed to be compatible with BJ
legidation as well as incorporate exiging nationd legidation and the most important
international  conventions. The Bill dso incdudes providons for the inditutiond and
adminigtrative framework for environmental management.

A dudy into Enviroomental Fiscad Indruments has been conducted which identified
16 economic indruments and a short lig of potentid ingruments were

andysed including

pricing for water resources, an environmenta development charge, transferable
development rights, development completion bonds, and the establishment of

an environment Fund. The basc suggestions of the Study have been incorporated in

to the draft Bill.

4.3 Conventiong/Agreements Ratified

Cyprus has ratified many intenationd agreements including the Long Range
Transboundary Air Pollution, Biodiversty, Climate Change, Endangered Species
(severd), Environmenta Modification, Transboundary Movement of Hazardous
Wastes, Law of the Sea, Protection of the Mediterranean (severa), Marine Dumping,
Nucler Tes Ban, Ozone Layer Protection, Ship Pollution, Whding sgned, but not
ratified.
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4.4 Recommendations
4.4.1 Environmental M anagement

Although it is appreciated that the issue has already been considered, and that
the Congtitution currently permits only 10 Minigters, it is the opinion of the
Audit Team that there should be a Miniser for the Environment who has
responsibility for all national environmental policy and coordination. It is also
recommended that a sole agency should have responsbility for implementing
and coordinating the development of policies for the sustainable development of
the Republic.

The Team also recommend that each of the 4 principal municipalities should

appoint a corporate environmental coordinator who would be the
environmental 'supremo’ for the Municipality and responsble for coordinating
all environmental management and activity at the local level. These specialist
officers would work closdy with the central environmental agency and their
local population. Part of their responsbility would be the development of a Local
Agenda 21 for their adminigtrative area.

4.4.2 Consultation and Delegation

In a small country it is inevitable that there should be a high degree of central
environmental control and management and, indeed some in fields the Team fed
there is insufficient central management, for example, in relation to solid waste.
However, one of the basic tenentes of sustainable development is local
management and local participation even if within a centrally desgned
framework. Implicit in this approach is close consultation with local authorities
and the general public and the impression is that there is frequently insufficient
consultation with either the local authority or the public. It is recommended that
formal lines of communication should be established at both political and officer
level to ensure that consultation on any proposal or activity in any locality
always takes place.

4.4.3 Managing and Monitoring Environmental Performance

It is recommended that a formal environmental management system should be
applied to the national government and the principal local authorities. The
system developed by the CYS will no doubt be smilar to ISO 14001, or a
modified version of the EMAS - the Eco Management and Audit System - and
would have the effect of providing a sructured approach to environmental
performance across the board including establishing basdine indicators, targets
and monitoring system to measure progressin environmental performance.
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CHAPTER 4 SOCIO ECONOMIC BACKGROUND

1.0 POPULATION
1.1 Cyprus
The population of Cyprus at the end of 1997 was estimated at 657,900 an increase of
7% dnce the last census in 1992 and of 25.6% since the previous census in 1982,
with an annua growth rate of 1.4%. The number of households in 1997 was 209,100 -
a 10.1% increase since 1992. The average household size was 3.13, a decline from
3.24in 1992, 3.51in 1982, and 3.95in 1976.

The annual population growth rate was edtimated a 0.69% in 1998 and the net
migration rate at 0.44/1000 populaion for the same year. The totd fertility rate
was estimated in 1998 to be 2.3 children born/woman.

The literacy rate, defined as those being over 15 years of age and able to read and
write, was estimated in 1987 to be 94% - mae 98% and femde: 91%.

1.2 Larnaca

Larnaca Didtrict had a totd population of 110,000 inhabitants in 1997 (an increase of
9.7% since the '92 census). Insde the municipd area the total  population was 43,586
in 1992. The population of the extended urban area of Larnaca, included in its loca
plan was 60,557 inhabitants.

In the Larnaca urban area (the Municipdity and the surrounding settlements included
in the locd plan) there were in 1992 around 23,800 housing units, 17,350 of which
were within the boundaries of the Lanaca Municipdity. The populaion of the
Larnaca urban area has increased from 14,772 in 1946; 19,608 in 1973; 48,330 in
1982 to; 60,557 in 1992.

These figures mask the sudden surge in population in 1974 when approximately
200,000 refugees migrated from the northern part of the idand to the south. The
population of Larnaca increased by 20,000 resdents within a period of two weeks
placing tremendous dress on the city's infrastructure. The immigration issue was one
of the mogt serious ones facing Larnaca and Cyprus in generd. The large number of
Greek Cypriot migrants that fled from the Turkish occupied territory exerted pressure
on the economy to provide them with adequate housing, jobs and services.

The sudden increase in the populationafter 1974, led to the congruction of refugee
satdlite towns around mogt cities. Larnacas satellite towns were eventudly absorbed
within the municipa boundaries.

1.3 Population Trends Nationally

The trends in population and household growth in urban and rura areas show marked

differences sgnifying a definite trend of urbanization. Urban areas have much higher
growth rates, with some rurd aess actudly declining in population, showing the
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rurd-urban migration pattern. The population pyramid shows a large economicaly
active group providing a good dependency ratio (65% approximately are 15-64 years
old, 24% under 15, and 11% 65 and over) but with time Cyprus might experience an
increesingly ageing population, if current trends in improved hedth care, decrease in
fertility rate (2.3 in 1998 compared to 2.4 in 1990), and increasing life expectancy,
continue.

2.0 THELOCAL ECONOMY AND EMPLOYMENT
2.1 Pagt Growth

Cyprus has experienced remarkable economic growth since independence through
transformation from a rura to an urban based economy. Cyprus has overcome many
serious condraints to reach its present state of economic development.  The economy
is no longer primarily dependent on natura resources, but has a commercid and
indugtrial base. The contribution of naturd resource based sectors (agriculture,
foredry, fisheries and mining) has diminished condderably, giving way to the
indugtrial and service sectors. The benefits of economic development are well
digributed, and the people of Cyprus enjoy a reatively high sandard of living.
Scarcity of water and labour as well as pressures on prime agricultura land, are the
main congtraints to output growth.

The population is smdl and has dataned a very dow growth rate. Educationd levels
ae unusudly high, with a very high per capita rate of universty education (Cyprus
ranks third in the number of universty graduates per cepita worldwide after the USA
and Canada).

The tragic events of 1974 caused a severe recesson - GDP fel by 30 Percent from
1973 levels, industrid output fell by amost 50 percent, and a third of the labour force
was unemployed. However, the economy recovered rapidly, and by 1978 pre-war
levels of output were regained and full employment was restored. The didocation
effects were dso severe; more than one-third of the population became refugees, and
the urban infrastructure was inadequate to receive the additiond population.

2.2 TheCurrent Situation

Cyprus is no longer a developing country. In 1996, Cyprus per capita Gross
Domestic Product was $15,000. Rea growth in GDP averaged %8 percent per year
between 1976 and 1989. In the past years, the GDP has increased at about 3.5 % per
year. The high growth in output and income has been combined with high leves of
employment (3.3% of unemployment were estimated in 1997); and relative price
Sability has been maintained.

The inflation rate last year was 2.2%. The external debt was $1.56 billion in 1997 and
in 1996 the totd vaue of exports (citrus fruits, potatoes, grapes, wine, cement,
clothing and shoes) was $1.3 hillion and imports (consumer products, petroleum,
food and fed grain) $3.6 hillion. The labour force totaled 299,700 divided by
occupétion into: services 62%; industry 25%; and agriculture 13%.

Indicators of the state of nationd well-being are a virtud lack of unemployment and a
high adult literacy rate. Moreover, reatively few (less than 2%) people live in
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Substandard housing.

Although tourism accounts for gpproximately 29% of the locad economy, the Larnaca
area has a diverse economy which enables it to withstand a sudden drop in tourism as
a reault of "externd' politicd factors, such as the Gulf War. The city boads the
Cyprus internationd arport, a large agriculturd sector and diverse indudries.
Tourism has boosted trade in the retail, hotel, catering, recregtiona, and other service
industries.

The tota number of employed people in the study area in 1995 was estimated to be
24,442 and in the whole Digrict 37,972. The current employment data indicates that
the economic base of the city and didrict ae Imilar to the naiond one, in most
components save transportation. Hence the economic base of Larnaca (city and
digtrict) is diverse, and in rough terms, conssts of tourig, financia and other services
- about 60%, industry - about 15%, and congruction - 10%. One mgor difference
between Lanaca and its didrict to the ret of the idand is its redivey large
proportion of employment in the transportation sector- 16% in Larnaca and 11.75% in
the Didrict, compared with nationd average of a little over 7%. This difference is
accounted for by the combination of arport, port and marina, and indicates ther
important role in the local economy.

One more notable fact is the rdativdy smdl increase in the number of new economic
establishments in Larnaca in the years 1989-95 compared with the Digrict and the
entire idand. Perhaps further invedtigation into the phenomenon and its sources may
help direct economic development in the future.

3.0 TOURISM
3.1 Higtory

After 1974, the main tourism degtinations had become inaccessble and new aress had
to be developed rapidly in order to restore economic growth. The condruction of
hotels, hotel agpartments, and other accommodation took place very quickly, and
continues to do so, in order to cater to the increasng numbers of tourists attracted to
the idand.

Prior to 1974, Larnaca was not regarded as a tourist resort. The popular resorts of
Famagusta and Kyrenia were closed to tourists after the events of 1974, and many of
the experienced hotdiers and caterers from those areas moved south to set up home in
the Limassol and Larnaca area. The result was the rapid growth in dl classes of
tourist development over a short period of time.

The number of hotd/ hotd-apartment in the Larnaca aea increased from a few
hundreds in 1974 to over 9.000 in 1990. This rapid increase in tourism had a
sgnificant impact on the socid, culturd and environmentad fabric of the city.

3.2 Thelssues Today
Despite the fact that tourism is part of the service sector, it merits separate atention in

the current andyds, due to its importance for the economy of Cyprus in
generd and Larnaca in paticular. Besdes, touriam is the man land-use issue and a
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prime environmenta issue, both as athreat and polluter, and as a potentia preserver.

Growth in the tourism sector, a around 10 percent per annum in red terms during the
eighties and a around 8 % per annum in the nineties, has had a congderable impact
on the economy accounting for 18% of GDP in 1990, and 17 % in 1997. Gross
foreign exchange receipts from tourism amounted to CY£ 490 million (US$ 995
million) or 50 percent of total export receipts in 1989 and CY£ 825 million in 1997
making it the largest foreign exchange earner. Tourist arivas reached 2.22 million in
1998.

Despite its peformance so far, the tourism sector is faced with a number of issues
worth noting:  The current tourism infrastructure is targeted manly towards mass-
type tourism. However, due to saturation on one hand and to the emergence of other
popular tourism degtinations in the Mediterranean on the other, Cyprus now has to
offer services of comparable qudity to those offered by Spain, Turkey, Egypt, Itay,
etc. Such services have aso to be offered a a comparable cost if it is to successfully
operate at this market segment.

Lanaca is one of the idand's popular tourig resorts, benefiting from its newly
renovated promenade, the hotels and restaurants extending along the seafront, the
modern amenities offered and its yachting marina Its climate and Mediterranean
landscape makes it afavourable tourist destination.

There are five types of touris accommodation available in the sudy area with a totd
of 9,344 beds, of which 4,555 are Hotdls (less than haf - 2,100 in 4* and 5* hotels)
and 3,430 in hotel gpartments (the mgority - 2,316 graded in class B). Compared with
other sea resorts, Larnaca has few high rank hotels. The totd number of beds has not
changed over the last 10 years, while in other resortsit was doubled or even tripled.

While the totd number of Larnaca tourists has increased progressvely, its percentage
share of the total arrivas in Cyprus has declined as other tourism venues have opened
up in other parts of the idand and because of environmental problems and congtrains.
In 1998, of the 2.22 million touriss who visted Cyprus, less than 10% dayed in
Larnaca.

In 1998, the occupancy rate of vidtors beds in Larnacas 1 to 5 star hotels ranged from
60.1% for 4 star to 14.8% for 1 star with an average across all star ratings of 48% out
of atotal of 4,555 beds. The average occupancy in Larnacas 3,430 Hotel Apartments
beds was only 33% in 1998.

The bed occupancy rates for al 9,344 accommodation establishments, was the lowest
when compared with al seaside areas (41% in Larnaca, 65% in Agia Napa and Pafos,
59% average for seaside areas)

3.2.1 Arrivalsin Cyprus- Sea and Air

Arrivals 1995 1996 1997 1998

Travelers arrivals (thousands) 2,685 2,512 2,646 2,871



Tourig arrivas (thousands) 2,100 1,950 2,088 2,222

3.2.2 Tourist Arrivalsby Country

Country 1998 1997 % Change
United Kingdom 1,015,228 846,309 +19.98
German 208,309 250,053 - 16.68
Greece 70,762 67,749 +4.45
Nordic Countries 242,417 225,058 +7.73
France 28,598 32,356 -11.61
Switzerland 83,715 95,256 -12.12
Netherlands 48,206 45,705 +5.47
Bdgium 33,738 34,319 -1.69
Audria 27,443 26,841 +2.24
Italy 21,576 19,593 +10.12
Arab Countries 52,281 52,825 -1.03
Russia and other 197,482 221,854 -10.99
ex Soviet Union countries

Israel 53,589 52,825 +2.12
Countries in Eastern Europe 44,304 40,842 +8.48
Irdland 21,926 20,141 +8.86
Other countries 73,048 56,666 +28.98
Totals 2,222,701 2,088,000 +6.45

3.3 The Environmental Impactsof Tourism

All of the environmental issues examined in this Audit Report are either caused by,
accentuated by, or have an impact on growth of tourism in the Larnaca Area. Any
plans for the town region in generd, and those deding with tourism in paticular,
should take into condderation the limits of the carrying capacity for tourists of the
Larnaca area, and the possble means for increasing this capacity. The infrastructure,
paticularly in terms of water supply, sewage trestment, waste disposa and treffic,
should not be subjected to any increased pressure until improved.

The hectic pace of growth snce 1974 and (until 1990) the inadequacy of regulations
to control the growth, has resulted in, random unprogrammed congtruction, unduly
dense development of the sea front, and the destruction of many important examples
of traditional architecture.

34 FutureTourism

Tourism is not a panacea for economic development and prosperity and the
geopalitical location of Lanaca (and of Cyprus in generd) makes it vulnerable to
politica ingtability in the area.  For this reason, other forms of economic devel opment
should be pursued, through, for example, better exploitation of the existing dynamic
smd| enterprise sector or diverdfication of other economic activities.
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Improving the environmenta quaity while medting the needs of both resdents and
tourigs, and integrating sugtainable indudtrid development and sugtainable tourism,
arethe main chdlenges for Larnaca facing the third millennium.

The culturd sector and its potentid to attract tourists has not yet been exploited.
Lanaca is equipped with interesting culturd assats, currently  under-utilised.
Development planning for these would both preserve them and assign uses to them
that benefit the tourist and the local community.

The yachting marina is another source of tourism with grest potential, as witnessed by
its current over-cgpacity (around 150%). The planned improvement in the provison
of sarvices has been delayed, with a potentid negative impact on the qudity of
sarvice and the marinds  reputation. In addition, the expanson of the marina should
be considered in order to address the problem of overcapacity.

The locd community appreciates the economic vadue of tourism and their Cypriot
hospitality is renowned. However, there is a generd acceptance that mistakes have
been made and that tourism has to be managed to prevent further possble damage to
the very environmentd and culturd assets on which it depends.

The Centra Tourist Organization of the Cypriot Government has introduced a policy
to discourage new tourist accommodation and the Loca Authorities now have greater
powers to control such development. The CTO (Cyprus Tourism Organisation)
emphasizes that future tourism should concentrate on qudlity rather than quantity. A
more diverse base is dready being developed aming a cycling, waking and water
activities.

Efforts are being made to extend tourism outsde the summer season and aso to
dtract vigtors to the idand's archeeologicd and wildlife assets rather than the
traditiona 'sand, seaand sunshine€ package.

The god should be sustainddle tourism which involves an integrated approach to

development, resource consumption, the presarvation of the naurd and built
environment, and the protection of the local culture.
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This integrated approach can best be achieved through the development of a strategic
plan by locd groups which involves dl sectors of the loca community including locd
and centrd governments.

In the padt, the pattern for tourism in the Mediterranean region has been dictated by
the indudries of the tourismgenerating countries which have primarily sought to
exploit the locd culture and environment for short term financid benefits Inevitably
this has led to the typicd 'boom and bud' tourigt vistations which has left the less
affluent 'host’ communities to sort out the economic, environmenta, socid and
cultura consequences.

In Cyprus, historica circumstances led to an 'open arms policy towards tour operators
and their dients. Both the host community and the tourism indugtry were guilty of
maximizing short term economic gain at the expense of the environment.

The hogt nation and the tour operators are now developing a more environmentally
enlightened approach to the needs of the tourist destingtions It is in both ther
interests to avoid the 'bugt’ phase which has followed smilar 'booms esewhere. It
would seem sengble for the industry and the Larnaca agencies to jointly contribute
their resources and expertise to implement a srategic plan for much more sustainable
tourism, to the benefit of both the 'home and 'away' indudries, the local population
and future vidtors dike.

CHAPTER 5 THE ECOLOGICAL BASELINE AND



1.0

CURRENT ISSUES
TERRESTRIAL ECOLOGY
1.1  Bio-geographical Situation of the Larnaca Digrict

The Lanaca Didrict beongs to the East-Mediteranean group of Thermo-
Mediterranean Carob-Oleaster formation known as Oleo-Ceratonion ( Natura 2000
code: 93.20). In dtitude this thermo-mediterranean zone rarely exceeds 400 m and is
replaced by an evergreen Holm Oak forest (Andrachno - Quercetum ilicis) associated
with Aleppo Pine (Pinus brutia).

Today the natural woodland vegetetion is rare in the coasta plane and is replaced by
some cultivated woodlands on hill dopes Acacia sp., Pinus brutia), arable land and
thorny garrigue scrubs known as “phryganea’ (with such scrubs as Prickly Burnet
(Poterium spinosum), Thorny Gorse (Genista sphacelata) and Lentisk (Pistacia
lentiscus). Oleander (Nerium oleander) grows in the river beds and Juniper (Juniperus
phoenicia) can be found in some isolated places such as Cape Greco in the
easternmost part of the study area.

Because of insularity and its Strategic geographica Stuation between three continents
some 128 endemic plant species can be found in Cyprus. Most of these endemics
survive in the mountain ranges of Troodos and Pentadektylos as wel as in the
Akamas peninsula (Pantelas, 1993). Apart from the easternmost part of the Troodos
massf the Larnaca didtrict only shelters afew of these endemic plant species.

The faunigicadl compostion of the idand has adso reached a high leve of endemism.
The Cyprus Pied Wheatear (Oenanthe -pleschanka- cypriaca) is the emblemdic
endemic which migrates to Eastern Africa. Its population is estimated at 3000 to 7000
pairs. The Cyprus Warbler (Sylvia melanothorax) is another endemic to Cyprus. In
Autumn it migrates to the Levantine coast, Egypt and northern Sudan. Its population
iIs esimated a over 4000 breeding pars, manly confined to Rockrose vegetaion
(Cistus villosus) in the coastd lowlands or to maguis and forests in the Troodos
mountains. It is absent as a breeder in the dry agriculturd plains found around
Larnaca.

Various other birds are represented by endemic subspecies such as the Cyprus Codl
Tit, the Cyprus Scops Owl, the Cyprus Short-toed Treecreeper and Glaszner’s Jay.

Two smdl mammas (Cyprian Spiny Mouse and Cyprus Pygmy Shrew) as well as the
Cyprian Mouflon are endemic to Cyprus.



1.2  Importance of Bird Migration & Protection

Spring and Autumn bird migration is very important al over Cyprus as the country is
dtuated on one of the two Levantine migration routes. It is estimated that over 150
million migrants pass through Cyprus during Autumn, paticulaly such nocturnd
migrating birds as Song Thrush, Robin and warblers as well as some diurnd migrants
as swallows, Bee-eater, larks and pipits.

As on othe Eas Mediteranean idands, hunting (liming, netting, shooting) of
migatory birds is a widdy gpread tradition in Cyprus. There are about 35,000
licensed hunters within the Greek-Cypriot community.

At the eastern end of Larnaca digtrict (region of Pardimni) it has been estimated that
50,000 to 84,000 birds were caught in 1980 (G. Sfikas, 1996). If every Cypriot hunter
kills only 30 birds a year, then over a million are destroyed annudly. Magnin (1987)
cdculated that up to 22 million birds ae killed by liming and netting done
According to Hint (1992) the totad number of birds killed annudly by liming, netting
and shoating is around 6 million to which mugt be added 2 million killed in the North,
making a totd of around 8 million birds killed annudly in Cyprus. Favourite prey are
. Woodcock, Turtle-Dove, Bee-eater, Song Thrush, Robin and warblers. The eastern
part of the Larnaca Didlrict as well as the South-East part of the country (Paraimni to
Cape Greco) have perhaps the highest dendties of bird trapping. Yet, bird trapping is
not only confined to this area as Magnin (1987) reports that birds are caught aso in
the city centre of Larnacaaswell asin the grounds of tourist hotels.

The hdt of off-season shooting (late-Winter for waterfowl, Spring hunting for Turtle
doves and passerines) and the implementation of the European Bird Directive (1979)
are important issues for Cyprus wishing to join the European Union. Spring shooting
has been banned from 1991 to 1993 and from 1994 onwards. Yet, many birds il
perish from uncontrolled liming and netting which ae illegd activities under the
Cyprus law ne 39 of 1974.

Further shooting of such threatened species as Marbled Ted (Anas angustirostris),
White-headed Duck Oxyura leucocephala) and Ferruginous Duck (Aythya nyroca),
both present in smdl numbers (A.E. and JE. Sadler, 1998) may lead to ther
extinction. Hunting and illega trgpping conditute a serious conservation problem as
dready two species of breeding bird have dissppeared in Cyprus. the Dipper (the
endemic subspecies Cinclus cinclus olympicus) and the Lesser Kedtre (Falco
naumanni). Shooting is dso causng a decline in numbers of many other resdent
gpecies including reptors (Alison J. et d., 1998). Thus, although the hunting
regulations can be considered comprehensive, the enforcement of the laws is
inadequate.

The creation of protected zones (nature reserves, Specia Protection Areas as part of
the NATURA 2000 network) is another prerequisite for Cyprus seeking European
membership and wishing to comply with the internationd conventions.

Cyprus is a Contracting Party to the Mediterranean Barcelona Convention (UNEP) as
wel as to the Convention on the Consarvation of European Wildlife and Naturd



Habitats known as the Bern Convention (Council of Europe). All but four (3 lark
species and the Bee-edter) of the species listed in Appendix 2 of the Bern Convention
are legdly protected in Cyprus.

Cyprus is dso seeking membership of the Ramsar Convention and plans to designate
the Larnaca Sdt Lakes for incluson in the Ramsar “Lig of Wetlands of Internationa

Importance’.
1.3 Biodiversity Conservation of the Larnaca Salt L akes
1.3.1 Ornithological Importance

Cyprus hosts two mgor wetlands of international importance for birds. the Akrotiri
Sat Lake West of Limassol and the Larnaca Salt Lake complex stuated from 2 to 7
km South of Larnaca city.

The latter condsts of four lakes (3 of them interconnected) of different Szes,
respectively 24, 39, 166 and 449 ha. All lakes dry out in summer due to evaporation
and lowering of the watertable. The main lake is merdy 1 m deep during winter. It's
believed that seawater reaches the lakes through a seeping underground flow. In early
medieva times the main lake was apparently a lagoon with a connecting outlet to the
sea outh of the fishing port of Larnaca Because of sedimentation the Venetians dug
a cand to reopen the link between Aliki lake and the sea Sdtwort
(Salicorniafruticosa) occurs commonly around a narrow gtrip between agricultura
fieldsand the lake.

In winter the Aliki lake holds at least 1000 Grester Flamingos (A.E. and JE. Sadler,
1998) every year which can easily be observed from the roadside. The lakes adso hold
in winter vaious thousands of gulls notably Black-headed Gull and Ydlow-legged
Gull and a few dozens of the Sender-hilled Gull. An important population of up to
100 Stone Curlew can be seen during winter in the fiedds surrounding the airport.
Vaious species of waders (Ruff, Kentish Plover, Curlew, Redshank, Marsh
Sandpiper) as well as Common Cranes (max. 85 in 1998) can be seen there. The
Lanaca Sdt Lake complex is dso an occasond dop-over area for the rare
Demoisdle Crane (Anthropoides virgo).

The marshes of Spiro’'s Pool attract various species of ducks (up to 260 Shovelers and
340 Teals in 1998), Shelduck (up to 210) and White-fronted Geese (max. 260 geese :
Barnus, 1991). Because of the absence of hunting, the ponds of the sewage fam host
afew Flamingos and various dozens of ducks.

Among the breeding birds ae found: Kentish Plover, Spectacled Warbler and
Cdandra Lark ( P. Fint and P. Stewart, 1992) as well as a few pairs of Black-winged
Stlt (if water-level suitable during Spring), the endemic Cyprus Pied Whesatear and
Cyprus Warbler (max.10 pairs each).

The Lanaca SdAt Lakes are consdered of international ecological importance which
led to the dedgnation of the European datus of Important Bird Area (1.B.A.,
Grimmett and Jones, 1989).



1.3.2 International Legidation
Ramsar Convention

The Convention on Wetlands of International Importance especidly as Waterfowl
Habitat, aso known as the Ramsar Corvention (1971), has been signed by 103
contracting parties including 32 European states. The objective is to stop further loss
of wetlands and to ensure their conservation and wise use.

The Convention introduced the now widdy used concept of “1% flyway populaion
levels’ for evduding the internationa importance of wetlands. The Lanaca Sdlt
Lakes reach this criterion as 1% of the Greater Flamingo populaion winters there.
This percentage is even grester when the flamingos a Akrotiri are being disturbed.
On such occasions the flamingos dtationed at Limassol join the flock of Larnaca and
form a population of up to 3,000 birds.

Exceptiondly Lake Aliki hosts up to 10,000 flamingos for a short time when the
Akrotiri sdt lake is dried out or unsuitable because of hunting. This population leaves
Cyprus for the Nile delta (and probably dso Cyrenaica) or the Gulf of Iskanderun
(Turkey) if both the Akrotiri and Larnaca lakes are made unavailable.

The Lanaca Sdt Lakes adso meet the Ramsar criteria for the Mediterranean
population of Shelduck (Tadorna tadorna). The lakes hold up to 1,000 Shelduck
(occasondly a maximum of 2,000 birds) for a Mediterranean “flypath” population of
only 15,000 hirds. Some Shelducks may aso be seen at sea off the Larnaca coast
(Flint P. & P. Sterwart, 1992).

At present the Cyprus Government is considering becoming a Contracting Party to the
Ramsar Convention and will designate the Lanaca Sdt Lakes for incluson in the
“Lig of Wetlands of International Importance’. Accordingly, the Larnaca Sdt Lakes
will be promoted to the status of a Nature Reserve. At present they enjoy the status of
a Game Reserve where hunting is controlled.

Bern Convention

Cyprus dgned the Convention on the Conservation of European Wildlife and Naturd
Habitats adopted by the Council of Europe in 1979. The contracting parties pledge to
take appropriate legidative and adminigtrative measures to ensure the conservation of
the habitats of the wild flora and fauna, especidly those specified in Appendices |
(strictly protected flora species) and 11 (strictly protected fauna species). The Larnaca
Sat Lakes host severd of these drictly protected species such as the Stone Curlew,
Common and Demoisdle Cranes, Greater FHamingo and various species of herons,
waders and passerines.

1.4 Other Areasof Ecological I nterest
1.4.1 Bird Areas

At least three other areas are identified to be important for birds:
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Cape Greco is a rocky promontory at the extreme South-East of Cyprus with
geep diffs on the seaward sde. The peninsula attracts many migrants (raptors,
passerines) during both the Autumn and Spring passages. Breeding species
include the endemic Cyprus Pied Wheatear and Cyprus Warbler, Blue Rock
Thrush as wdl as Cretizschmar’'s Bunting (Emberiza caesia). lllegd bird
trgpping is a mgor consavaion problem there dthough pat of the
promontory is closed off by aradio transmitter station.

The Akhna reservoir, 20 km North-East of Larnaca, dtracts a variety of
waterbirds such as Glossy lbis, Coot, various species of duck and Black-
winged Stilt.

The Dhiptamos Dam lies about 25 km West of Larnaca Apart from severd
duck species it holds a number of rarities including White Pdican, Black Stork
and Great White Egret. The fluctuating weater levels do not attract any
breeding birds in subgtantia numbers.

1.4.2 Sea-Turtles

According to the Department of Fisheries the beach between the southern airport
boundary and the Army Beach Club (see map Ne 2) and a few smal sandy beaches
West of Cape Kiti hold a couple of nests of Loggerhead Turtle (Caretta caretta). A
complementary survey is required to evauae the importance for sea-turtle nesing in
the Larnaca Didrict especidly as severa tourism development zones are anticipated
in thet area.

The nearest mgor sea-turtle (Loggerhead and Green Turtle) beaches are to be found
in the Akamas peninsula (Lara beach), aong the northern coast and in the North-East
of Cyprus (Pachyammos and Gal ounopetra beaches near Cape Andress).

Sea-turtles are protected under the Fisheries Law of 1971. They are consdered
endangered by development for tourism and recregtiond activities (Demetropoulos A.
and M. Hadjichristophorou, 1995).

1.4.3 Coastal Flora

Some rare or endemic plant species can be found aong the coastline of the Larnaca
Didrict such as Anthemis tricolor, Carlina pygmaea , Odontites cypria and Onosma
fruticosa.

No phyto-ecologica nor florisic surveys exis of the coastd environment. Yet, most
of these plants are vulnerable to trampling and need protection before new tourist
Settlements are buiilt.

It is recommended that such a vegetation surveys should be launched in
accordancewith criteria adopted by the European Habitats Dir ective (1992).

144 Terrestrial Herpetofauna

The Larnaca coast hosts at least 7 species of reptiles including Wall Lizard (Podarcis



murdis), Spiny-footed Lizard (Acanthodactlylus schreiberi), Hardun or Starred
Agama (Laudakia stellio), Chamdeon (Chamaeleo chamaeleon), Kotschy's Gecko
(Cyrtodactlylus kotschyi fitzingeri), Blunt-nosed Viper (Macrovipera |ebetina),
Montpellier Snhake (Malpolon monspessulanus) and probably the Levant Viper or
Whip Snake (Coluber jugularis) and Snake-eyed Skink (Ablepharus kitaibelii).

Two species of amphibians are identified: Green Toad @ufo viridis) and Tree Frog
(Hyla arborea savigni). Both the Hardun and Blunt-nosed Viper belong to the fauna
of the Middle Eag biome. Vey little is known about the atus, didribution and
population dynamics of terrestria reptiles and amphibiansin Cyprus.

Mogt species do not appear to be threatened dthough the Chameeon's territory has
most likely become redricted in the coastd plain. The Spiny-footed Lizard (Status
unknown) may suffer from coasta urbanization. Yet, in other tourist areas such as on
the Iberian peninsula (the only other European location where a smilar species is
present), the speciesis not endangered (Gasc J.P., 1997).

As is the case with other groups of biota it is recommended that a detailed census
survey of the herpetofauna of Cyprus should be carried out so that conservation
priorities can beidentified on a scientific bass.

1.4.5 Paleonthological sites

The caves and cliffs of Cape Pyla, a the eastern end of Larnaca Bay, contain various
fossl remans of prehigoric fauna whereof: Elephant (Elephas cypriotes),
Hippopotamus (Phanurios minor), bats, mice, terrestria snails and various molluscs.

They can be found in the Miocene deposts of white chaky marl and limestone. A
preservation order could be extended to Cape Pyla to ensure that tourists and
commercid collectors do not take away the most sgnificant witnesses of prehigtoric
lifein Cyprus.

2.0 COASTAL AND MARINE ECOLOGY
2.1 Coastal Habitats
The coast of the Larnaca Didrict is made up of at least two raised beach deposits
resulting from the uplift forced up by the African tectonic plate. The firs raised beach
formed the promontories of Cape Pylaand Cape Greco.
The second raised beach is redricted to a low lying platform not exceeding 15 m as
can be found in the depresson occupied by Lanaca city. Larnaca is Stuated on a
predominantly sandy coadlline dretching from Cape Kiti to Dhekdia The southern
part is backed by a series of large salt lakes.

The beach is made up of sandy, and in places, pebbly sediments originating from river
deposts. The sesbed profile a Lanaca Bay is gently doping and consds
predominantly of fine grained sand. Even where the beach is covered by shingle, the
seabed becomes sandy within 20 m offshore.

Sand and gravel have been extracted aong the foreshore up to the 1960's leading to

the disruption of the equilibrium of the sedimentay budget. Minerd extraction in
coastal areas has now stopped in the Larnaca Didtrict.
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The eastern pat of Lanaca Bay condsts of cemented marl outcrop and reef
limestone. At some places a wave cut platform is formed with lower outcrops of
beachrock at sealevel. This dows down eroson and protects some smal sandy
beaches secured by headlands (e.g. Potamos beach).

Further et a cordline reef is formed built up by dense aggregations of Worm Shdlls
(Vermetus sp.) on beachrock just under the water surface. These wave resistant
dructures are made of stony cordline agd formations which grow by means of ther
cementing properties on an accretionary skeleton. This ecosystem enjoys a high rate
of biodiversty especidly at the exposed seaward side where the living cordline tissue
forms a wave-washed platform known as entablature. These coraline reefs are typicd
for the Levantine coast (Israel, Lebanon). Crete and the adjacent idands is the only
other Mediterranean region where this paticular ecosystem is wel developed.
Elsawhere in the world only Bermuda is known to shelter smilar entablatures.

2.2 Littoral and Offshore Drifts

Littoral drift is dow (less than 0.5 m/sec) in the Larnaca Bay and travels dong the
coadline from West to East. Because of the lack of magnitude the coasta drift is
dominated by wave action (Thomas R., 1981).

There is no mgor eddy effect within Larnaca Bay. Further offshore, in the high sees,
two cyclonic eddies circulate during summer southreast of Cyprus and in the
submarine Hecataeus Ridge (Zodiatis G. et d. , 1998). The absence of a coastal eddy
effect may be explaned by the smdl dze of the promontories surrounding the bay
which does not give enough protection from the south-westerly winds (the eddy at
Limassol is created by the much longer Akratiri peninsul@).

Because of the gently doping beaches in the Lanaca Bay the beach profile is
considered in equilibrium. Offshore drift is thus indgnificant except during Sormy
wedather when steep waves induce transport of coastd sediments into the sea. This
may lead to eroson if the same sediment is not being redeposted on the beach by
onshore drift during calm wegther.

The eroson created on the north-eastern sde of the Larnaca harbour is created by
blockage of the littoral drift and because of lack of suspended sediment. The lack of
supply may be explaned by the condruction of dams for inland reservoirs. The
Tremethios river dam has stopped the supply of an average annud quantity of 3,500
m3 of discharge at its estuary West of Cape Kiti. It has been estimated that the larger
dams further east (Garyllis and Yermasoyia rivers) block every year an additiond
quantity of 21,000 m3 of sediment which used to feed the littord drift dong the
southern coast of Cyprus (Thomas R., 1981).

2.3 Posidonia M eadows

Seagrass meadows (Posidonia oceanica) grow extendgvely dong the coast of the
Larnaca Didrict especidly in the shdlow zone between -5 m and -30 m deep.
Posidonia forms a dense matte of rhizomes which protect the leaves of seagrass from
heavy swdl. Seagrass meadows supply large amounts of oxygen which support



severd species of herbivores (fish, molluscs). They offer the necessary shdter to
goawning fish and conditute the essentid habitat for many fish gpecies preying on
invertebrates which feed on seegrass.

The Posdonia ecosysem dabilizes infraittord sediment and it absorbs the erosive
swell of wave action.

Seagrass debris (mainly dead leaves) are deposited in quiet aress, eg. in front of
breskwaters and in coves. In the Larnaca Bay the main currents are wave induced
gnce the magnitude of longshore drift (from west to east) is reduced by wind action
coming mainly from the south and south-west. Thus plant debris from Cape Kiti and
further west are deposited in Larnaca Bay and accumulae in front of piers, harbour
wals and breskwaters. The marina harbour wal for example presents a sgnificant
blockage for dead Posdonia leaves which get amassed on the Town Hal beach.
Similarly, dead sea grass accumulate south of the fishing harbour.

Despite the highly pogtive role of seagrass meadows, the accumulation of Posdonia
debris have actudly a negative impact, for example, on the tourist beach in the centre
of Lanaca The best solution is to remove the dead materid mechanicaly, as is
dready done by the technicd services of the municipdity, which transport the debris
a high codts to the city dump. An dternative solution consists of composting the deed
materid together with trested sewage dudge or agricultura soil. Some conclusive
experiments ae currently undeway by Sessai Univerdty (Sardinia, Itay) which
condgt of recycling Posdonialitter as agriculturd fertilizer.

24  Coastal Erosion
24.1 Existing Erosion and Accretion Patterns

The rdative equilibrium between sedimentation and erodon in Lanaca Bay is
explained by the following:

The gently doping infrdittord beach profile reaching a dae of bdance between on
shore and off-shore wave action.

The west - east direction of the longshore drift transporting some suspended
sediments from erosion in south-west Cyprus.

The absence of a counter clock-wise eddy effect.

and the existence of dense seagrass meadows.

Thisis not the case further West as the coadtline of Limassol isfacing fierce erosion.

Yet, because of the condruction of river dams sediment transport has declined.
Locdly, the congruction of harbour walls to protect the Larnaca port, marina and
fishing shdter, has led to the blockage in the longshore supply of sand. Thus sediment
Oeficiency and loca blockage have caused eroson where development has taken
place on the shorefront.

The Larnaca harbour and marina are two important obstacles and have led to the
accretion of sediment further south resulting in the gSgnificant enlargement of the
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Town Hal beach gdtuated in the city centre. It has been estimated that a volume of
54,000 m3 of sand accreted there between 1968 and 1979 (Thomas R.,1981).
Accretion continued there during the 1980's but has stopped today according to local
observers,

Since the sediment load in the water column is limited in the Larnaca Bay, accretion
occurs to the detriment of the downdrift area Stuated further north. Thus the beach
north of the harbour where the refinery is dtuated has suffered from erosion.
Between 1957 and 1973 eroson there was roughly 1 m per year of coast over a
disance of nearly 3 km northreast of the harbour. This trend has been reversed by
congtructing some off shore breskwaters in order to protect the pipe track from being
washed away.

Eroson further north towards the Larnaca tourist hotd zone was dso important
between 1957 and 1973 (Thomas R., 1981) but dowed down theresfter. First a groyne
perpendicular to the coast was congtructed at the Nauticd Club north of the refinery
which led to the classca patern of updrift accretion and downdrift eroson. During
the late 1980's some hotes sarted to build breskwaters laterd and close to the
coadtline in order to protect the tourist beaches in front of them. This led to the
formation of a smdl tombolo or even a double tombolo forming an inner pool as in
front of the Sandy Beach Hotdl.

At present erosion is mogt visible on the seafront between Larnaca Castle and the Fish
Harbour. The shorefront there is directly exposed to eroson by waves. The sea
frontage has been protected by a vertical seawall to protect the adjacent road,
restaurants and houses of the historical centre of Larnaca

The reflecting waves on this smal seawdl seem to have changed the origind beach
profile creating a greater depth directly offshore which has led to increased wave-
action wheress it is to be expected that waves previoudy were broken down on the
infraittoral shore and were dissipated.

This increesed offshore wave-action, with larger waves able to reach the coastline,
will lead to further eroson south of the castle and is mogt likdy dso responsible for
increased transport of sediment on the adjacent Town Hal beach. The beach
accretion between the castle and the marina can thus be explaned by a combined
action caused by both the marina harbour wall and increased sediment transport
originating south of the cadtle.

2.4.2 Towards a Sustainable Control of Erosion

The solution to hdting further eroson between the fish harbour and Larnaca castle
may condst either of the condruction of a large concrete dyke, or meta sheet piling,
or offshore breskwaters, or a stepped revetment structure with rubble or precast
concrete blocks. The firg two solutions are very expensve and may lead, in the long
run, to further scour and deepening of the shore profile.  The congtruction of a mgor
dyke may even be impossble as the exising road and buildings are only a a few
metres distance from the shorefront.

The combined action of offshore breskwaters and a rubble seawal may be the best
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solution in this area. The breskwaters congructed a approximatedy 100 m distance
from the coadline will reduce and disspate wave-action. If enough suspended
sediment is avalable they may even trgp sand and Sabilize the seabed in places
devoid of seagrass. The rubble seawall, on condition the primary armour respects a
gentle dope of min. 30e, will reflect the swell and protect the existing infrastructure
from further scour.

Elsawhere in the Bay of Larnaca the golden rule for any future coasta development
is, a dsawhere in the Mediteranean, a globd retreat of any road or building
dructures a least 100 m from the shordine. This is the man prerequiste for
sugtainable development in the coastd  zone especidly during a post-glacid period of
globa warming leading to seerleved rise and marine tranggression.

Accordingly, the beach profile will remain undisurbed and may even be replenished
if trangport of sediment continues aong the southern coast of the country.

A new source of sediment may consgst of dredged materia if the Larnaca harbour is
to be degpened and extended to host berths for cruising ships. Harbour dudge may be
dumped a the periphery of Lanaca Bay, on condition it does not contan any
contaminants such as heavy metds, in which case it should be discarded in a well
confined zone devoid of seagrass (dumping of dudge over Posdonia vegetation is
contrary to the Barcdona Convention). A complementary andyss should investigate
the qudity of harbour dudge to be dumped and determine the most suitable dumping
gte.

It is to be expected that dumping of dudge will smother the seebed and thus modify
locdly the benthic biota Compressng of dredged sediment will minimize such
impact on the marine ecosystem. The dumping of uncompressed dudge released from
the hopper would inevitably cause dilution and disperson over a vast area in the sea
resulting in increased turbidity of coasta waters a Lanaca On the other hand,
compresson of dudge dlows for a fast release of a cohesve mass. If dumped a a
certan depth, for example, in the range of -30 m, the compacted harbour sediment
will have alimited turbidity plume.

As a dggnatory to the London and Barcelona Conventions the Cyprus government has
the respongibility to control dumping at sea and to grant any disposa license.

The Coagta Unit of the Public Works Department (Nicosa) plans to go ahead with
the congruction of three more offshore breskwaters. They are mainly designed to
combat further beach eroson in the tourist hotd zone of Larnaca. Their desgn will be
different from the existing ones as they will be submerged (“low crest breskwaters’)
mainly for aesthetic reasons. It is not intended that these new breskwaters will form
tombolos as the exising ones built in front of the hotels. Although these breskwaters
create a plessant looking inner pool, they creste some negative impacts such as
eroson on the downdrift side, pollution by windblown waste and lower water qudity
of bathing waters because of lack of longdrift circulation. The globd am should be to
dabilize the existing coadtline and, if possible, to widen it.

It is recommended that data related to coastal eroson and replenishment should
be collected at least twice yearly. Monitoring the data should concentrate on
sedimentology, wave and swell-action, coastal drifts and the depth of the beach



profile at each of the 14 breakwatersin Larnaca Bay as well as at some selective
sample points undergoing erosion.

2.4.3 Artificial Beach Nourishment

To replenish sediments in areas where the coadtline is transgressing one may condder
atificid beach nourishment as practised in a few North-Atlantic countries such as
Denmark, Great Britain, the Netherlands and the U.SA. (Florida). Some 700 km of
U.S. coasts have been nourished a a cost of over 8 billion Euro. Beach nourishment
consgts of the mechanical addition (normdly by use of a boat) of sand in front of an
eroding beach.

Nourishment projects may vary from rudimentary dry filling of sand by cranes or
trucks on the beach to a lage scde offshore unloading of sediment based on
engineering experience, loca geomorphology and computer moddling. Offshore
nourishment is dther caried out by hydraulic filling with a pipeine or by dumping
usng a hopper dredger in the nearshore area. When the borrow area is & some
digance from the fill area the usud technique is hydraulic filling by meking use of a
“rehandle pit” and a Sationary dredger.

In the Mediterranean, beach nourishment can provoke an important negative impact
on seagrass meadows condgting mainly of the endemic Posidonia oceanica. As
indicated above, Posdonia meadows support a higly diversfied flora and fauna
including various crusaceans and fishes of economic vadue Seagrass meadows
release 14 litres of oxygen/day/sg.m (comparable to a temperate forest), reduce the
swell of currents by 60 to 70% and of waves by 30 to 40%, and protect the sediment
on the infraittord seabed from eroson. It has been caculated that any square meter
of Posdonia vegetation destroyed corresponds to a reduction of 20 sq.m of beach.
Thus the protection of seagrass meadows conditions the qudity of the coadtd
ecosysem and the tourit economy. Any dumping and smothering of sea-grass
meadows need thus to be avoided.

Artificid beach nourishment is thus conddered ingppropriate in the shdlow coastd
waters covered by seagrass. If in the long run artificid beach nourishment proves to
be unavoidable to saisfy the demands of tourism, a small amount of experimenta
filling should firg take place well behind the Posdonia vegetation line. Based on such
an experiment a rdiability andyss should define the quantitetive design parameters
S0 that dl environmentd criteria are being met.

Beach nourishment with an hydraulic pipe or hopper dredger is expensve and may
cost up to 10 million Euro per km. The mantenance costs over a time span of 50
years requires another 15 million Euro per km for renourishment every 4 years.

The codts of removing dead Posidonia litter to maintain a clean tourist beach is thus
much lower.

25 Fisheries

Traditional fishing is practised dl dong the Lanaca Didrict coast and more
especidly South of Cape Kiti. The fishing fleet is based a the fishing shelter South of



Larnaca city centre. According to the Fisheries Depatment annud landings of fish
caught in Cyprus are dable. Yet, locd fish caught does not meet market demand
especidly during summer. Frozen fish is imported from various countries but
epecidly Argentina while fresh fish is imported by plane from the Gulf region.
Before the Turkish occupation, fish (for example Red Mullet) caught in northern
Cypriot waters used to be consumed in Larnaca.

A fish fam is gStuated in the Liopetri Bay (eest of Lanaca) where the Tdia Aqua
Marine Farm, which incorporates a hatchery, produces both sea bass and sea bream in
off-shore cages. A land-based dwimp farm is operaing in the Akrotiri peninsula
South of Episkopi.

Fishing regulaions prohibit trawling a less than 30 fathoms (55 m) because of
important spawning and nursery grounds to be found in the shdlow Posdonia
praries. Swordfish is being fished during summer on the high sess.

In order to control pollution a sea the Fisheries Department monitors severd point
sources four times a year according to criteria established by the Mediterranean
Action Plan (Barcdona Convention). It dso monitors biota and sediments for
pesticides and heavy metdls.

2.6  Microbiological Pollution at Sea

2.6.1 Algae as Bio-indicators

Nutrient enrichment by agriculture, aguifers polluted by absorption pits and sewage
trestment units can threaten the quality of water a sea which is a mgor economic
ast in Cyprus. Indeed the internationd tourist industry does not only require clean
sandy beaches but aso clean sea-water.

Organic pollution & sea can be monitored by analysing phytoplankton and agee
especidly macroalgae with rapid growth rates, as for example Cladophora and Ulva
gpecies, which proliferate in nutrient rich coastal waters.

The filamentous Cladophora patentiramea , a migrating dgee originating from the
Red Sea, has created blooms during the summers of 1990-91 in Liopetri Bay and the
touriss area of Ayia Napa M.Hadjichrisophorou (1991) has attributed this
proliferation to excessve nitrates from polluted groundweater seepage as well as to
some environmentd conditions such as the naure of subsratum, light intensty and
water temperature.

Marina A. and L. Loizides (1998) report that floating mats of Cladophora
accumulated in the tourist beach area of Niss cregting a nuisance to tourists a the end
of Spring last year. The same authors indicate that mass accumulation of Cladophora
filaments (floating and ateched to thdli of Cydtosdra) was found last summer in
coadta waters in front of the Larnaca sewage plant. The causes of this episodic bloom
are probably due to leakages of sewage or to polluted effluent from adjacent tourist
Settlements.

The authors did not encounter the same phenomenon further west in 4 dations of the



Larnaca Didrict where Cladophora was only sparsdly distributed. Yet another agd
outbreak was reported (summer 1997) at the sea outfal areain Moni Bay.

Increased outputs of phosphates and nitrates through seepage, and maybe by offshore
fish faming, can thus creste dgd blooms and nuisance to the tourist industry. Further
monitoring needs to be carried out to come to a better understanding of the disperson
of effluent and of the population dynamics of ephemera macro-algee.

2.6.2 Blue Flag Programme

In the framework of the European Blue Flag Programme 25 flags were awarded to
beaches in Cyprus during the campaign of 1998. The Blue Hag Programme is
awarded to beaches which fulfill a number of criteria . One of them is the quality of
the bathing water a sea which must be in accordance with the European Directive
76/160.

At Lanaca two besches qudified for this award since the dart of the campaign in
Cyprus. Phinikoudes (Town Hal) beach and Mackenzie beach. The guide vdue for
faecd coliforms and streptococci were complied with for al but one of the 18 periods
of sampling during 1998.

A sample taken at check- point ne 41 (Phinikoudes beach) on 22nd September 1998
reeched 5 times the dlowable guide vdue. This was due to an unusud runoff after
heavy rain which collected polluted seepage from sceptic tanks in the city centre. No
such pollution was recorded in any other of the 32 sampling points of Larnaca
Didrict. One may hope that such a localized pollution won't repeat itsdf after the
ingalation of the new sewage system in Larnaca.

It is proposed that the Fisheries Department (Nicosid) communicates its data for the
other sampling points carried out on its own behdf. Indeed the Sanitary Engineer for
Larnaca was unaware of a Cladomorpha outbresk in coastd waters in front of the
sewage treatment plant of Larnaca.

Although the other coastd waers of Lanaca mogt likdy comply with European
gandards it is difficult a present to extend the Blue Flag award to the other beaches
in Larnaca Didrict because of lack of finance. The Municipdity will need to invest
fird in the gppropriate infragtructure (toilets, showers, garbage bins, lifesaving and
firs ad equipment, free source of drinking water) and services (lifeguards to respord
in emergency, access for the disabled, aff to clean the beach on a regular bass and
daily during the peak season, €tc.).

Yet it is recommended that the Municipality upgrades some of its beaches
especially in the area of thetourist hotels east of the Oroklini road.

A management arrangement may be reached here between the hotd owners and the
Municipdity so that the generd public may use some of the toilets and showers which
dready exig in the hotel compound and close to the beach. Another requirement not
to be overlooked is to guarantee various sgnposted public access points between the
Dekdeia road and the beach. In some cases this may prove to be difficult as some



hotels block off the public access to and from the road to the sea.

3.0 PORT FACILITIESAND POLLUTION CONTROL

There are four ports in the Lanaca Bay aea the commercid harbour with the
adjacent petroleum faclities, the maina the fishing sheter and the Dhekdia ol
termind serving the loca power dation. On the far western pat of the Larnaca
Didrict is the indudrid harbour of Vasdliko which is specidized in the export of
cement and clinker produced locdly by the Vassliko Cement Works.

The man harbour of Larnaca as well as the Vassliko harbour are managed by the
Cyprus Ports Authority. Larnaca harbour used to be the main port in Cyprus after the
occupation of the northern part of the idand. Today, port handling activities have
diminished since 1991 when the port of Beirut reopened (reshipments of petroleum to
Lebanon were brought to a hdt) and especidly after 1997 when the container
shipment company Evergreen switched its hub from Larnacato South Italy.

At present, only a limited traffic is regisered within the harbour compound, for
example, the export of potatoes to Europe and of gypsum to Lebanon and Israel, and
the import of agricultura fertilizer, cereds and bitumen.

The man cruisng ships vigting Cyprus cal a Limasol where most tour operators
are dtuated and where part of the harbour can service ships requiring a 14 m draught
(the maximum draught at Larnacabeing 12 m).

Port movements are thus limited a Lanaca harbour and so are the environmenta
risks such as the overspill of bilge. Domestic waste from vessdls is taken care after by
the Port Authority and isincinerated within the harbour compound.

There is no contingency equipment in the main harbour but this equipment exids in
the adjacent oil storage area and refinery (equipment privatedy owned) as wel as in
the fishing harbour (equipment belonging to the Department of Fisheries).

Only some limited pollution abatement equipment is present a Dhekedia (mainly
booms but an absence of skimmers and dispersants). The waters in front of the power
ddion ae within the teritory of the Soverdgn Base A saidfactory working
relaionship exiss between the Fisheries Depatment and the British base. The latter
has its own contingency plan and can make some equipment available (spray hoppers,
helicopters). The Department of Fisheries has severa crafts and patrols the sea on a
daly basis.

The main environmentd problem is linked to the offshore unloading operaions of
petroleum in front of the indudria areas which are dtuaed in direct proximity of the
city centre and the tourit beaches. Even if the big tankers are equipped with
permanent balagt tanks and if sufficient contingency equipment is present on land,
there remains an opeationa risk during unloading. There is no organizationa
management for smdl accidents and Spillages during routine  operations.  Anti-
pollution equipment a the refinery should be stocked close a the beach and not
hidden in the refinery compound. At least one crew member of the subcontractor
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responsible for contingency ail spills should be made permanently available.

Under the Fisheries Regulations the disposd of Iubricating and other oils & sea is
prohibited and as is the use of organotin based anti-fouling paints. Yet, one shop a
Larnaca was found to stock such anti-fouling paint.

4.0 THERISK OF POLLUTION AT SEA

Cyprus has ratified Annexes 1, 2 and 5 of the MARPOL Convention 73/78
(Internationd  Convention for the Prevention of Pollution from Ships). No port
reception facilities for bdlast exis but regulations on ther edablishment and
operation have been prepared.

It is advised that the Port Authorities should agpply the [.M.O. (International Maritime
Organization) recommendations on the “Safe Transport of Dangerous Cargoes and
Related Activities in Port Areas’, and more especidly its chapter ne8 on liquid bulk
dangerous cargoes including liquefied gas (1.M.O., 1995).

Cyprus is dso dgnatory of the Barcdlona Convention and takes an active part in the
MEDPOL programme. A Nationd Oil Spill Contingency Plan has been implemented
usng the “Meddick” numerica ol spill modd. A programme of oil combating
arangements has been edablished on a regiond scde with both Egypt and Israd.
This has been carried out in close collaboration with REMPEC (UNEP Mediterranean
Action Plan, Mata) and the European Commission. A trilaterd training exercise took
place off Larnaca during 1998 together with the collaboration of some specidized
sarvices on land (police, firemen).

Cyprus is to be congratulated for this exemplary trilatera co-operaion to control ail
pollution in the Levant Badn. It is hoped that the other Levantine nations can join this
regiond “Programme to Develop the Capabilities to Combat aMgor Accident in the
Eastern Mediterranean”. Lebanon and Syria have dready formulated a demand to
REMPEC to join this regiond agreement.

It should be remembered that chemicd dispersants into the water column may
adversdy affect some marine organisms which would not otherwise be reached by ail.
Digpersants are not effective on dl types of ol. A “Ne Environmentd Benefit
Andyss’ should determine in advance whether the use or nonuse of dispersants will
produce the grestest overdl environmental benefit especidly in such sendtive aress
as Poddonia meadows, entablatures of cordline rock and fish farming. Damage can,
for example, be minimized by gpraying of the ol dick before it reaches an
ecologicdly sendtive zone. It is dso advisable not to use dispersants over seagrass
prariesin shdlow waters.

GIS catography of infrdittora ecosystems in the coastd waters of Larnaca Didtrict
would be an important asset and management tool for conservetion.

5.0 THE AIRPORT EXTENSION

5.1 Sitedescription



The existing Larnaca airport was congructed in 1975 after the upheavd leading to the
closure of Nicogaairport. It was built on aformer military arfield run by the RA.F.

The master plan of 1991 for the extension of Larnaca airport foresees:
the extengion of the existing runway,

the condruction of a 2nd termind with finger-type traffic idands to cater for 9
million passengers (insteed of only 4.2 million passengers a present),

the cregtion of acommercid zone and freight area.

A second long-term phase foresees the congtruction of a second runway and further
extension of the airport to accommodate 12 million passengers.

The man condrant of the arport and its extenson condsts of the fact that it is
Stuated in the middle of the Lanaca Sdt Lakes, a wetland of internationa biological
importance for waterbirds and more especidly flamingos and shelducks. The Cyprus
government intends to ratify the Convention on Wetlands of Internationd Importance
known as the Ramsar Convention (1971). To rdify the convention it will submit the
gte of the Larnaca Sdt Lakes for incluson in the Ligt of Wetlands of Internationd
Importance.

Contracting parties to the Ramsar Convention accept generd obligations relating to
the conservation and wise use of wetlands throughout their territory and specid
requirements pertaining to those wetlands which have been desgnated for the Ramsar
List.

The lake complex congsts of four lakes and a couple of ponds:

Lake Aliki (449 ha) is the main lake. It is assumed that it had a naturd outlet to the
Ssea in ancient times which gave birth to the ancient port of Kition. The maine
regresson since the early middle ages led to the formation of the lido and closed the
lake off from the sea  Lake Aliki holds the main winter population of Greater
Flamingos as well as a few thousand gulls. It is the mogt visble part of Lanaca lake
complex and it offers some picturesque landscapes as can be seen in the surroundings
of the historica Tekke mosque.

The southern part of Lake Aliki is cut off by the Larnaca - Kiti road and forms the so-
cdled'Airport Lake'.

Lake Orphani (140 ha) is intersected by the exiding arport and will undoubtedly be
further curtalled by the arport's proposed extenson. The adjacent fields hold an
important winter population of Stone Curlew (about 100 birds). Lake Aliki, Lake
Orphani and the Airport lake are interconnected by culverts under the road and the
runway.

Lake Soros (40 ha) is separated from the other lakes by the road between Menou and
Kiti beach.

Lake Spiro (20 ha) is Stuated in the vicinity of the sewage plant. It is separated from
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the sea by some sand dunes. This smal lake holds an important winter population of
ducks, White-fronted Geese, waders. It attracts also various migrants during Autumn
and Spring migration.
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5.2  Ecological importance

The hydrology and sdinity determine the biological importance of the lakes. Brackish
during winter, the sdinity increases while the water evaporates over summer leaving a
thin layer of cryddlised sdt on the surface from July onwards. The sdt used to be
harvested up till 1986.

The abundance of the highly productive brine shrimp Artemia salina provides the
food supply of the Greater Hamingo and some other specidized birds. This smadl
srimp feeds on unicdlular dgae known as Dundida sdina which prolifirates in
Spring when sdinity increases (over 180 ¢/l, Sedoul N., J Wadmdey and B.
Charpentier, 1998).

Brine shrimps have a dud reproduction cycle. They have eggs that hatch immediately
and eggs cdled cyds, that can survive when the lake dries up in summer. The
consarvation of the sdt lakes ecosysem depends on the ecological equilibrium
between fresh water supply (precipitation, runoff, groundwater) and sdinity (Seawater
seepage, sdine muds).

Because of increased runoff water due to the cut-off of an atificid channd &fter the
congtruction of the airport runway some 30 years ago (Kypris D., 1976), the closed off
Airport Lake as well as Lake Orphani are less sdty than Lake Aliki where large st
depositsin the subsoil get diluted with rainwater during winter.

The ecology of the brackish lakes (Orphani, Airport lake) has not been studied sufficiently
but it seems that Artemia sdina is less abundant there and is partialy replaced by another
brine shrimp: Branchianella spinosa.

The hydrologicd cycle and the degree of <dinity in the lakes determine the digtribution of
birds and invertebrates. Flamingos, for example, are to a great extent dependent on Artemia
ghrimp and feed mainly a Lake Aliki. Gulls (which capture Artemia but aso various other
organisms while swimming), Shelduck and Avocet dso frequent Lake Aliki. Ducks (Wigeon,
Madlard, Pintall and Shoveler), coots, waders and geese prefer the less sdine lakes further
south and feed on Ruppia maritima  (for herbivorous ducks such as Wigeon and Mallard),
worms (annelids) and molluscs. Some diving ducks (eg. Pochard) may be seen during winter
in the Airport Lake. The smal vegetated pool South of Haa Sultan Tekke's mosque attracts
up to severa hundreds of Garganey (Sedler A.E & JE., 1998). During migration some Black
Tern and White-winged Black Tern can be seen feeding on invertebrates while skimming the
water surface.

For unspecified reasons (perhaps disturbance by hunting) Lake Soros does not seem to
atract much wildlife.

Various other water birds species are very rare or absent in the lakes such as the fish edting

Great crested Grebe, Cormorant, terns and pelicans. If present, they feed a sea and rest on
the lakes.
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Digperson of floating invertebrates is subject to wind. Artemia and larvae of insects may
form locdly dense populations if driven to one Sde of the lake by wind. Accordingly, gulls
and flamingos will aso congregate in such areas of food supply, for example, on the easterly
edge close to the main road leading to the airport. Lake Orphani and the Airport lake dso
hold some Greater Flamingo (roughly 20% of the Larnaca wintering population). They may
coss the arport runway if disurbed by hunting (Environmenta Study of the Larnaca
Internationd Airport).

5.3. Ecological Impacts
The main ecologicd impacts of the first phase of the arport extenson are threefold:

1. Land reclamation of some sdt marshes and a small part of the North of fud
storage depot, a new control tower and some buildings.

The reduction of naurd habitat will affect some haophytic scrubland
(sdtwort vegetation) as well as the wintering area of the Stone Curlew. Yet,
dterndtive habitats exis in the area for wintering (and breeding) Stone Curlew
on condition theré's a drict control on hunting al over the officidly declared
‘permanent game reserve’,

2. Change in the water run-off regime due to the hardening of the ground surface
(concrete dab, roads, pavement, buildings) in the northern extenson area
Accordingly a larger amount of fresh water will flow fagter into Lake Aliki.
Accidentally some water polluted by hydrocarbons may enter the lakes which
would be detrimental to waterfowl.

3. A lager arport means more movements of arcraft and will thus occason
more bird strikes. According to the Larnaca Airport Authority, there are only a
few minor incidents of bird drike principally caused by passerines during the
Autumn migration. Some chukars and ducks may aso be concerned. There is
one case reported of an incident involving aflamingo.

54. Impact Mitigation
The following measures are proposed as recommendations for the consideration of the
Municipality, or other bodies, as appropriate, in order to reduce the ecological impact
in this sengitive conservation area:
1. Preparation of a detailed wildlife management plan for the lake
complex aiming at habitat restoration for the protection of birds which
represent amajor attraction toresdentsand touristsat Larnaca.
Such habitat restoration and creation may consst of :

the protection of the embryonic dunes south of L ake Soros,

the extenson of the reedbeds to give shelter to warblers, ducks and
herons,
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the protection of some vulnerable plant habitats,

the deepening of some parts of the southern lakes to maintain some water
during summer,

the pumping of seawater into Lake Aliki to maintain a stable Artemia
population during summer and to attract some breeding birds such as
Black-winged Stilt, Kentish Plover and possbly Greater Flamingo and
Shelduck,

the creation of small idets in Lake Aliki to attract such breeding species
as Slender-billed and Ydlowlegged Gulls,

the dtrict protection of the natural habitats between Spiro’'s Lake, the
beach and Lake Orphani. This natural coastal habitat attracts many
species of water birds during winter, migrants and a few breeding species.

Habitat restoration and creation will lead to a greater biodiversity and
more sedentary bird populations. The complete control of hunting in this
future Ramsar dte is another prerequisite for establishing more stable
bird communities.

Birds fly up because they are disturbed by man and represent thus a
greater risk for collison with aircraft.

Even if bird strike will be reduced by ecological management of the lakes
it remains difficult to eradicate the risk of bird collison totally. The use of
falconry, mowing of vegetation within the airport area and the
dispatching of distress calls will need to be carried out in the vicinity of
the runway and mor e particularly during Autumn migration.

2 Risk of ail pollution of the lakes by run-off or accidental spillage may
be curtailed by the construction of a central settling basin (the existing
airport does not have such a settling basin).

The future fuel depot, as well as the existing fuel storage tanks, should be
surrounded by an impermeable landscaped mound in order to control
any eventual spillage into the adjacent Aliki Lake. As foreseen the existing
linkages between Aliki Lake, Airport Lake and Orphani Lake will be re-
established after the construction of the airport extension. Yet, as it is
difficult to predict how the modified hydrological regime will function
during periods of heavy storm water, it is suggested that a monitoring
programme be set up for Lake Aliki.

3 Although most modern aircraft make at present less noise than they
used to do it is to be expected that the village of Menou will be affected by
more noise pollution. Since aircraft create more noise during take-off
than during landing operations it is recommended that most take-offs
occur in an easterly direction (thus directly over the Mediterranean Sea)
followedup by a curve in a South-Eastern direction to avoid the



proximity of Larnaca. At present most of the landings come from the sea.
This will reduce noise impacts over the village of Menou and
neighbouring settlements.

The ingallation of double glazing of dwellings at Menou may prove to be
essential if monitoring indicates that European acoustical standards for
subsonic aircraft (Directive 80/51 of 20th December 1979) are not being
met.

55  Impact of the Phase 2 Airport Extension

The condruction of a second runway, taxiway and a 3rd termina will infringe on a large part
of Orphani lake and adjacent haophytic vegetation. The area to be reclamed holds various
hundreds of waterfowl (Wigeon, Mdlard, Pintail, Shoveler, Coot and White-fronted Goose)
and waders during winter and the migration periods. Stone Curlew can be seen in the
adjacent scrubland.

Yet , it is difficult to imagine that Larnaca Airport will atract 12 million passengers by the
year 2010 dnce the southern Cyprus coast has no cepacity to host such a large influx of
tourists. Further West, Paphos Airport intends a so to double its capacity.

It is thus recommended that the reclamation of Orphani lake should not be carried out
at this stage. The reclamation of Lake Orphani may also lead to the disqualification of
the Larnaca lakes as a Ramsar sSte unless appropriate management and habitat
creation elsewhere will guarantee the survival of the existing population numbers of
waterbirds.

6.0 THE DESALINATION PLANT

The Cyprus Government is apparently going ahead with the congtruction of a second
desdination plant (reversed osmoss type) to be ingddled close to the sawage
treetment plant and in the vicinity of Lake Spiro. This will be within the recently
declared protected zone and will be againgt both the letter and spirit of that
declaration. The exiding desdination plant is Stuated a Dhekdia a the other sde of
Larnaca Bay.

No environmental impact study has been prepared yet for this permanent facility in a
future Ramsar ste and very close to a lake of specid scientific interest. Yet, the
contract has dready been awarded to two Isradi  joint-venture companies. At present
the tender is preparing the impact statement.

The Larnaca Audit team is unaware if such a sudy will incdlude an environmentd Ste
assessment comparing various location posshbilities induding the extenson of the
exiging desdination plant at Dhekelia and a possible location in the industriad zone.

A third desdination facility was planned a Petounda Point, some 16 km further east
but it is understood that this proposa is now on hold.

Apat from the expected locdized impact of the desdination plant on land and the
accompanying new powerline, the principd environmental impact concerns the



dumping dte of brine a sea Brine bunkering will undoubtedly derilize marine
wildlife in an infrdittord zone covering various hectares, or within a radius of 200 to
250 m.

This may lead to the disappearance of Posidonia seagrass if the brine is dumped on a
seagrass meadow. As planned the brine pipe will be designed to withsgand movements
in the wave-bresker zone located to a depth of 8 m, or gpproximately 500 m from the
Larnaca coast where the beach profileisfdling dowly.

It is important that the 'sea-fal' of this culvert is not only desgned to suit the physicd
dability of the dructure but tekes into account the impact on sedimentation, flora
(Posidonia, Cystoseira etc) and fauna It may well be possble that the length of the
culvert needs to be extended so that brine will be dumped in a deeper zone.

7.0 LANDSCAPE CONSERVATION AND AMENITY

At present Cyprus hosts over 2 million tourists a year. 95% of them spend their
holidays in one of the coastal resorts such as Larnaca, Agia Napa and Pardimni.

Tourist development spreads now to the eastern part of Larnaca Didtrict where such
rurd places as Cape Kiti, Perivolia and Petounda are being developed for the new
east-European touris market. Touris developments there consst of indistinguishable
housing blocks lacking both in local character and architectura composition.

A regiond plan of the Larnaca Didrict foresees @ the East of Cape Kiti various
touris development schemes conssing manly of a series of hote gpatments and
housing blocks repeated a 1 km intervas. This development plan does not take into
account the conservation of local landscape character nor the existence of dtes of
specid ecologicd interest, for example, the presence of rare or endemic plants.

If no overdl coastd landscape plan is approved by centra government, it is to be
expected that a continuous drip development of hotels, hotel agpartment blocks and
secondary houses will be built al over southern Cyprus.

In order to safeguard some stretches of coastal landscape for future Cypriot
generations it is recommended to protect some stretches of natural coastline
between Zygi and Cape Kiti.

Apat from the Akamas peninsulg, this is the lagt dretch of 25 km naturd coadlline in
Southern Cyprus.

The long term conservatiion of some gpecific dtes such as Petounda Point, some
embryonic dunes, the stream estuaries as well as some archaeological stes (late
Minoan objects have been found a& Maoni and Kiti: Mantzourani E. and A.
Theodorou, 1989) would highlight the nationd heritage, the civic pride for the nation
and the coadd beauty of Cyprus. The encouragement of wildlife tourism and of some
limited hote development in the hinterland (at leest 500 m from the coast) and
designed to the highest environmental standards (5 'green’ stars category) would profit
the Cyprus economy, diversfy the touris market and greatly uplift the internationd
tourist image of Cyprus.



It would indeed be a pity for the world a large to imagine Aphrodite a a Cypriot
beach .. in front of another undghtly housing development. There is here a unique
opportunity to serve the long term interests of the nation at large.

A national Coastal Law, as existing in other European countries and the set up
by a national organization such as the Conservatoire du Littoral set up in France
and Tunisa or the National Heritage Trust in the U.K. is recommended in order
to introduce a new policy for the protection of the coastal environment in
Cyprus. This coastal conservation association would be able to buy up some
strategic stretches of coastline for conservation and to manage them in the
interest of the nation at large. Some more direct amenity operations are also
recommended to uplift the present urbanized landscape in Larnaca Bay. The city
of Larnaca has very few public green spaces such as parks, gardens and tree-clad
boulevards. The new development zones towards the tourist hotels area need a
major uplift especially in the vicinity of the harbour, the oil storage area and the
refinery.

A major landscape scheme should identify these industrial eyesores and propose
some dense screening, landscape design and tree planting.

The approaching year 2000 may be the ideal period to celebrate the change of
the millennium by tree planting between Dhekelia and Kiti beach.

The industrial companies should be asked to plant 2000 trees each around their
premises and in Larnaca city. All schools, associations, hotel owners and private
entrepreneurs should also contribute in a concerted way.

It is needless to say that the image of the city of Larnaca will profit greatly from
such a major green uplift. The municipality will need to co-operate closely with
all participants to explain this landscape strategy for the city. The preparation of
an overall landscape structure plan will help to identify priorities, to define the
desred landscape design and to work out planting details for execution
scheduled next winter.

To fund the above programme it is recommended that the CY£0.5 million
environmental compensation provided by the refinery annually should be used.



CHAPTER 6 LAND USE AND PLANNING

1.0 BACKGROUND
1.1 Past Development
Current land use issues in Larnaca must be viewed in the context of the impact of the
troubles of 1974, which generated over 200,000 refugees overnight, about 20,000 of
which came to Larnaka, and the boom in tourism, which Started a few years later.
These events unleashed powerful forces for change that atered dramaticdly and
permanently the function and character of the region

New houses, roads, schools, hotels, factories, hospitals, ports, and dams had to be
condructed in very short time. New land was brought under cultivation and irrigation.
Almost overnight, Larnaca grew from a smal town to a centre of industry and
tourism. Mogt of this development occurred with little regard to economic or
environmental costs.  In fact, few regulaions exised to control land use and the
environment. Still today, there is no specific legidation concerning the protection of
the environment in Cyprus, dthough severa environmerta protection hills are

pending.

The legacy of rgpid settlement and accommodation of refugees and tourism boom is
dill being fdt today in the form of the inadequate infrastructure, pollution of ground
and surface waters, congested dreets, deteriorating ar qudity, and a loss of the
traditiond character of pats of the town. Conflicting land uses cause irreversble
damage to the environment. The coastd zone in particular has been subject to severe
pressure from tourism, and industrid development as well as from the condruction of
hotels and gpartments.

1.2 The Development of Larnaca

Larnacds greatest asset, its beaches, have been treated roughly. On the north sde of
the town, approximately 3,000 Meters of the waterfront have been sacrificed to ail
gorage tanks, backed by the oil refinery. The commercid port nearby, distances the
town from the sea shore for an additiond kilometre. This indudrid zone, is now
located next to the resdentid areaand next to the port with athresfold impact:

? ? on the living environment of the resdents and tourists, due both to the perceived
or red environmenta hazards and to the aesthetic burden;

on the future development of the port, as it raises questions about the potentia co-
exigence of tourism (cruise-liners) and indudtrid activities,

?  and on theimage and tourigt potentia of the town at large.
On the southern dde, the internationd arport restrans any possble urban
devdopment. It's planned expanson might cause nuisance to exising nearby

neighbourhoods as well as damage to the Sdlt Lake natura reserve ecosystem.

Of the approximatdy 12,000m of waterfront within the municipdity, dmog a hdf is
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devoted to Airport, industria or harbour development and 3,000m condst of part of a
nature reserve. More than 5,000m of the seafront a the north and more than 2,000m
a the south, outsde the municipd boundaries but indde the locd plan aes is
desgnated for tourism. On the northeest, dong the waterfront high-rise hotels and
goatment  buildings were built. Mogt of the touriic accommodation is Stuated
outsde the municipd borders, and Lanaca municipaity does not collect the
professonal or any other taxes. On the south, outsde the loca plan area large
amounts of resdentid and summer houses are built very close to the sea. Those
developments do not take into consderation the need for an open shore both for the
qudity of life of the locd public and for the ske of the future of the tourigtic
indudtry.

Related to the above problem is the issue of the future of the refinery. This has raised
ggnificant controversy about the potential relocation of the refinery or its harmonic
co-exigence with the reddentid/tourigic area guaranteed through adequate
environmenta monitoring and aesthetic improvements

Nonetheless, in comparison to many cities dong the Mediterranean, Larnakas
environmentad problems seem rdativdy minor. There are no sgns of poverty and
socid disease, the town's shores and dreets are clean, the existing green aress are
maintained very wel. The traffic congestion is tolerable in winter (worse in summer
we are told) in spite of the characteristic high car ownership rate, and congtruction of
a new sewerage sysem is underway to improve the collection and trestment of
sewage.

2.0 TYPESOF LAND USE

The Larnaca Locd plan Area, comprises about 80 square kilometres, gpproximately
haf urbanized and hadf nonurbanized or rura. Mogt of the land in the urbanized area
is dther used or desgnated for resdentiad development. In the non-urbanized aress,
about one hdf of the land is used for agriculture, which is gradudly yieding to urban
development.

Devdopment in the Larnaca defined area does not fit neatly into individud land use
categories. While some segregated areas exist for specific uses, many areas contain a
mix of resdentid, commercid, and even indudrid development. In generd, the man
land uses can be described as follows:

2.1 Residential

In the old part of town, smal one and two storey houses are common. Apartment
blocks and semi-detached houses, both for year-round residents and for tourists, have
become increesngly common. Many flas in these large buildings are occupied for
only afew weeks or more during the year.

In most resdentid aeas in the city, condruction of four and even eight Sory
buildings is permitted. Actudly, in many of the aress there is a mix of sngle-family
houses and high dendty condruction juxtgposed in a completely random manner. The
result is very unpleasant to the eye. The phenomenon is especidly srident when figh
rise congruction of low architecturd qudlity appears adjacent to old Sructures,
including structures designated for preservation.
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In the new areas, and in infill areas, in the heart of the city or adjacent to veteran aress
and the coadt, and in the suburbs, there is no evidence of deliberate directing of the
character of urban condruction. The built pattern created is functiond - resdentid
structures, roads, public spaces - without the qualities required to support and
encourage lively community life, the same qudities that may dso contribute to the
tourigt image of the city.

In the suburbs, detached single family housing predominates, with the exception of
refugee housng located in various government housing estates. New houses are being
condructed primarily in the outlying areas of the city, repedting a pattern of sub-
urbanization experienced in cities throughout the western world.

In the case of Lanaca, and actudly in most of Cyprus, this Studion is especidly
prominent, as a result of private ownership of most of the land and the right anchored
in the Conditution to build on al private land. Others factors are the smdl area of the
idand, accelerated development of the recent years, and enforcement difficulties even
in cases where development can be directed and monitored.

The environmentd dgnificance of the trend described here is in irreverdble injury to
land resources, and nature and landscape values. Additiondly the cost of public
infragtructure is very high due to spatid deployment and/or service to the residents
and is of poorer qudity than could have been in a system congructed in a more
rationa way.

2.2 Tourism and Commerce

Hotdls, cafés, restaurants and souvenir shops can be found throughout the Larnaca
locd plan area, but are concentrated aong the seashore, in the old town and aong
man and arterid roads. Smdl shops, catering primarily to tourists, predominate in the
old pat of town. The Loca Pan dedgnated sx kilometres dong the northern
seashore, outside the municipal boundaries to be the main hotels and tourigic area.
Strips along the main roads (Leoforos Archiepiskopou Makariou |11, Leoforos Grigori
Afxentiou, Leoforos Gkiani Timagia, etc.) ae desgnated as the primary aress for
commercid uses. Public and private offices are located mainly in the centre of the
town.

Modern infragtructure does not respect the traditiond character of the city. Many
hotels, restaurants and other tourist infrastructure suffer from aesthetic degeneration
as a result of interventions such as, scde, dedgn, and fagades, signs and decoration
which are not consistent with traditiond styles.

2.3 Indugrial

Mog of the industrid facilities are concentrated in three indudtrid edtates. Two - the
Industrial Area and the Free Trade Zone are located just outsde the urbanized area



and the Lanaca municipd boundaries within  Aradippou Vvillage adminidrative
boundaries. These two edates are reaively new, well designed and mantained and
only patly occupied so fa. The locd and centrd authorities are interested in
drengthening the industrid activity in those aress and encourage clean industries to
join.  Those areas include now manufacturers as wel as food, and other industries.
Hundreds of smdl industries (see tables) are located indde the inhabited area, some
of them causing environmenta hazards.

Number and Type of Small Indugtrial Unitsin Larnaca Municipal Area

Type of Unit Number of Units Percentage
Food Indust/Confectionery 38 6.6
Bakeries 28 4.6
Carpenters 73 12.0
Dry Cleanerg/laundries 19 31
Car Mechanics 153 25.1
Clothing 42 6.9
Printing 25 4.1
Goldsmith 77 12.6
Workshop/warehouse 74 12.1
Other indudtries 79 129
608 100

Location of Small Industries Within the Larnaca Urban Area

Location Number of Units Percentage
Central Business Didtrict 127 24.7
Activity Spines 67 13
Mixed Busness Aress 23 44
Resdentid Areas 299 57.9
516 100

Location of Small industriesin Industrial Estates and Zones

Location No of Units Percentage
Indudtrid Edtate 43 46.74
Inner City Indudtrid Zone 10 10.86
Light Industrial Park 39 42.4
92 100
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The third indudtrial area causes great controversy. It is located ingde the Municipd
boundaries. It includes the refinery in an area of about one square kilometre and a
grip of oil didribution depots three kilometres long and less than 200 meters wide
lying dong the sea shore between Larnaca town centre and the region's main touristic
area.

2.4 Mixed Development

Throughout the municipdity, smdl indudrid fadlities or workshops intermingle with
resdentid uses such as houses next to plastic manufacturers, apartments next to car
repar shops. One area of the municipdity in paticular exemplifies this coexistence of
workshops and houses. It is located close to the Turkish Quarter, and includes houses
as well as workshops - furniture makers, meta works, tyre repair, dry cleaners, etc.
Initidly, there were few complaints from resdents, but over time, as new resdents
move in, and as the occupants become more affluent and less tolerant of the noise and
noxious fumes, residents have begun to object.

2.5 Parksand Open Spaces

The Larnaca area contains a large number of smal parks. The locd plan requires that
when land (over 2,500 square meters) is developed, 15% must be set asde as a park.
Combined, these isolated parks, dong with other open areas such as stadiums, public
gardens, comprise gpproximately 11% of the urbanized area.

Within the municipd area the Sdt Lake and it's surroundings have been declared a
nature reserve. A plan for the preservation and development of the area has been
prepared. The area has a large potentid for both improving the qudity of life of the
resdents and for the development of tourism.

The coast congtitutes an important open space, for the use and wefare of the resdents
and tourigts dike. In the summer season the use by tourigs and residents is heavy,
dengty on the coast is high, and the service to the user is impaired. The taking-over of
gpace dong the coast by uses that do not require proximity to the sea, such as the
refinery and depots, and the difficulty in reaching some of the beaches located
adjacent to the hotels is detrimentd to the growth of tourism.

The lake of Oroklini and the Aliki park within the sdt lakes area have great potentid
for tourism and local devel opment.
2.6 Commercial Port, Marina and Fishing Har bour

These three facilities are located dong the Larnaca municipa coadtline.  The port, in
its actual pogtion and shgpe was built in the eighties. It is operating now on a very
gndl scde. The authorities consder designating it as a tourigt port. The marina is a
well located touridic Ste. Mogt of the yachts saling in the region, enter this marina,
which isthe main one in Cyprus.

2.7 TheAirport

The Cyprus man international Airport is located indde the municipd borders It is

62



planned to expand the facilities and use more than four square kilometres in the Sdt
Lake natural reserve area (see pages 39 - 42 in Chapter 5).

2.8 Agriculture

Part of the locd plan area is cultivated. In the Larnaca didtrict potatoes, vegetables,
orchard trees, flowers, citrus trees and dry-fed crops such as cereds, grapes, olives
and dmonds are cultivated. Stock farming is highly developed with sgnificant cettle
and pigsrasng.

29 Historic Areas

Lanaca is rich in archaeology, history and architecture. The higtoric or traditiond
centre of Larnaca is located near the medieva castle in the old quarter of the town.
The area is characterized by a network of narrow, winding streets and a mix of smdl
workshops, stores, offices, houses and apartments, al built on a pedestrian scale. The
area is popular with tourists, who come to marvel a the ancient buildings and to shop
and browse in the stores.

The old pat of town contrasts with the new. The older Larnaca neighbourhoods,
which are condgtent in scae and character and which exemplify Cypriot architecture,
and modern deveopment predicated upon new scdes, different materias, different
aesthetics, and an dtogether dien character from the City's traditional development
patterns.

Many old, traditiond buildings were demolished to make way for new development.
The Government Planning Authority is empowered to issue Preservation Orders to
protect traditional buildings of architectura and higtoric sgnificance. Since 1982, the
Government has issued Presarvation Orders covering 65 listed buildings in Larnaca
The Government dso provides incentives, such as grants, low interest loans, and
exemptions from rent control requirements, to protect historic buildings.

3.0 TOWN PLANNING
In 1972, the Cypriot Town and Country Planning Law, probably the most important
piece of legidation regulating land development, was enacted.

The law offered, for the firg time, the possbility to develop a framework for logica
and oconsequent planing  guidelines, drategies and policies on the idand.
Implementation of the Town Panning Law was ddayed, however, until December
1990, due to the need to accommodate incoming refugees from the occupied aress of
Cyprus, but aso due to oppostion by the large landowners. In the meantime,
municipdities rdied on an outmoded Streets and Buildings Regulations Law of 1946
whose primary purpose was to ensure the safety of buildings and the provison of
proper amenities and sanitary facilities, to try to control and guide development. They
were not very effective and the result was haphazard development and degradation of
the naturd environment.

The responghility for physicd planning in Cyprus lies primarily with the Minigry of
Interior, through the Depatment of Town Panning and Housng. The Miniser
delegated the exercise of planning and development controls to the four main



municipdities Nicosa, Limassol, Larnaka, and Paphos.  Outsde those aress,
planning respongbilities were retaned by the Govenment Town Panning
Department, which maintains regiona divison offices in each of the four main cities

The Government has prepared loca plans, which goply primarily to urban aress, and
policy declarations, which provide guidance to rurd areas and villages.

In 1991, the locd plan for the Greater Larnaca Area, which includes the Larnaca
Municipdity plus pat of the smdl municipdities and improvement boards adjacent to
Larnaca (see map 2 on page 13) was adopted. The plan determines the type, size, and
location of development in the metropolitan area. It was developed by the
Government of Cyprus, in consultation with the affected locd aithorities The plan is
updated every 5 years.

Occasondly, planning conflicts arise between locad authorities and the Minider.
Such conflicts may be resolved by the Council of Minigers, or, if necessary, by the
Supreme Court.

The munidpdity issues condruction permits in the area of the Lanaca loca plan,
when the gte is within the municipd boundaries, and the didrict office issues them
when the request concerns areass outsde the municipa jurisdiction. The two offices
hold frequent coordination meetings. Although it is possble to recaive a permit for
building amost anywhere, there is a severe problem of enforcement amost
everywhere. Structures are sometimes built without, or contrary to, permit conditions,
and the punishments for breaching the law in this fidd are light and do not deter
developers.

The office of the City Engineer handles dl planning and engineering issues of the
city, and includes four depatments. The firg deds with planning and congtruction
issues, induding planning permits, subject to the 1990 town planning law. The second
deds with issues of urban enginesring, incduding the issuing of building permits and
congtruction supervision.

The third deds with infrasructure and maintenance, and the fourth, the specid
projects department, deds with the planning and congtruction management of public
buildings and other public projects.

4.0 URBAN SPRAWL

Lanaca is following the pattern of sub-urbanization that occurs in al westernized
countries. Development migrates outward, away from the centrd core dong radid
dreets, towards the villages that once seemed far away. In the last decades, the
Larnaka urban area population has grown 3 fold, while the area occupied by housing
has increased 10 times over and more.

Devdopment is filling in the vacant land between the villages and the city. There is a
trend for families with children to move out of the CBD to the suburbs.

Agriculturd  land is increesngly converted to urban, paticulaly resdentia
development. The automobile makes this al possble and in Larnaka two and three
car families are not uncommon. With an increesng dependence on the automobile,



comes the atendant traffic jams ar pollution, and the never ending condruction of
roads, and parking facilities. If current trends continue, more and more land will be
devoted to the automobile, at the expense of open space, clean air, and clean water.

Controls on land use are few. Eighty percent of the land in the Larnaka locd plan
Area is privatdy owned, and private property rights are very strong in Cyprus. In fact,
the right to build a home on ones propety is guaranteed by the Conditution. The
Government has imposed a number of redrictions on private property, however, most
of them directed a new hotel construction. For example, it has imposed a de facto ban
on the condruction of new hotels. Since 1991, hotels may not be congructed on
parcels under 20,000 square meters. In addition, approvas are required from both the
municipdity and the Centrd Tourig Office to condruct tourigt facilities, which
includes hotdls.

5.0 BEACH ACCESS

Ensuring that the public has adequate access to the beach is more an Bsue of equity
than environmental protection, but important from the perspective of improving the
qudity of lifein Larnaca

In Cyprus, the beach is public property, private beaches are illegd. Land abutting the
sea is hed in the public trugt, for dl to enjoy. In the past, the congtruction of buildings
along the seafront curtailed public access to the beach. Since the late 1970s, however,
landowners must provide public access when condructing new buildings dong the
waterfront. For example, if a new hotd is congtructed, the developer must congtruct a
path dongsde the hotel to alow the public to reach the beach.

In 1991, this requirement was chalenged by a hotd owner and upheld in the Supreme
Court of Cyprus. The court held that "Beaches are common goods, which must be at
the direct digposd of the public. It is not accepteble or legdly permissble for the
hotd owners or owners of immovable property in the neighbourhood of the beaches
to have the exclusve exploitation of these beaches and the public to be deprived and
excluded from the use and enjoyment of something which is destined for common and
public usg'.

6.0 CONCLUSIONS
6.1 Natural Values, Historical and Cultural Heritage, and Tourism Potential

On the date leve, Cyprus is an idand of natura vaues and a rich culturd and
higoricd heritage. As an idand, Cyprus enjoys a long coagtline compared with its
surface area, and prominent and abundant sea views.

The recent history of Cyprus is a remarkable story of success. The overcoming of the
cidgs of 74 and the management of the refugee poblem in a most humane way are
exceptional. The economic development in the years since shows that Cyprus has an
enormous ability to direct energy and motivation towards growth.

There is a worldwide avareness of the idand's tourist potentid. Cyprus has succeeded
in grengthening this awareness with speed and efficiency that probably has no match



in the modern world. However, this success might become a two-edged sword if it
gets out of control.

This success can be understood in light of the joined effort of various leves in the
central government, the locad authorities and the wider public. All were harnessed to
the misson of promoting the economy in generd and tourism in particular, through
largdy short term, and sometimes long-term investment - financid, time and energy.
This mission was often coordinated, athough usudly informaly.

The man threst lies in over-exploitation of naturd resources. This might undermine
the very basis on which prosperity has hitherto thrived. An irreversble injury to the
naturd and higtorica dtractions of the idand will, in the naure of things, cause an
irreversble injury to the residents and tourism.

The danger exigs on the environmentd and socid leve, and carying capacity
congderations should be gpplied in the planning process on both levels. The danger of
ecological and visud dedruction, patly irreversble, is very red. It threatens
naturaly, mogt of dl atractive aress.

The checks againgt deterioration are ill wesk. The system, establishments, laws and
regulations, loca mentality and other factors al contribute to this Stuation.

There is an awareness of the potential dangers if the current trends continue. If the
success in the previous dage tedifies to the potentid for organizaion and
perseverance, it is expected that it will be possible to develop and implement checks
that will prevent the redization of the dangers. Part of these checks can be achieved
through education at various levels and development of local avareness.

Pat dready exids in formd reports and declared policy of the ministries concerned,
for example, upgrading of tourig sarvices focusng on improving the qudity of
sarvices rather than increesing cgpacity and trandtion from mass tourism to paying,
more profitable tourism.

Despite awareness of the dangers, there exiss a dynamics that leads to the
continuance of destruction, as a result of plans underway, and a desire to continue the
momentum and enjoy the fruit of success. This dedre is common to public officids
on the nationd and local levels and, of course, to the land owners and developers.

6.2 Human Potential

The generd populaion has a very high levd of educaion. There are excdlent
professonds who have acquired ther education in very wedl known educationd
establishments in Europe. In addition, there is a dgnificant public avareness and
increesng involvement of NGOs with awareness and knowledge in environmenta
planning issues. These conditions conditute a good basis for the development and
implementation of a sustainable development palicy.

6.3 Ingtitutional and L egal Aspects

The centrdized system enables coordinaion, a directing hand, effectiveness and
potentid for operational efficiency. These are not usudly redized in practicality yet.



Decisons are often taken a the centra government leve, without considering loca
needs.

6.4 Organizational and Ministerial Problems

In Cyprus the number of Minigerid government offices is limited by the conditution
to 10. Urban and Regiona Planning is dedt with by the Ministry of the Interior. The
Ministry of Agriculture, Naturd Resources and Environment gpparently handles
environmenta issues. In redity, many of the minigries have units that handle various
agoects of planning and environmental qudity. Coordination and mutuad completion
appear to be lacking.

The taxation sysem does not provide the various authorities with sufficient
monitoring tools for directing development, and does not enable reasonable baancing
of costs and benefits. It appears that the private market is taking advantage of this
gtuation. Development is often governed by consderations of costs to the developer,
without a comprehensive environmental/economic view.

Thus, if, for example, a settlement wishes to reduce the injury to its coadt, and limits
resdential condruction in the vidnity, the neghbouring loca councls which dlow
less condderate development "enjoy” the development pressures, this, in spite of the
centralized method.

The characteridtics of the taxation sysem and distribution of the burden, authority and
respongbility between paties are responsible However, a mgor share of the
repongbility is due to ineffidency resulting in heavy cods to the public, the
inefficient use of naurd resources and an unnecessary and irreversble injury to
landscapes and expendabl e resources.

This dtuation is not unique to Cyprus, of course, but accompanies organizationd
gysems worldwide. Here this dtuation is especidly prominent because the country's
gndl dze amplifies the sengtivities of the environment and the risk of injuring it.
From here sems the need to give high priority to sysem improvement, despite the
difficulties involved.

Some of the laws, regulations and procedures redrict the implementation of a policy
of sustainable development. Due to the property rights anchored in the Conditution,
the authorities are very limited in refusng to issue a condruction permit. It is possble
to confiscate land only with full compensation. In view of the fact, thet a large portion
of the land in dl of Cyprus, and in the coasta regions in particular, is planned and
subdivided, compensation can involve enormous costs.

6.5 The Planning System Nationally

Cyprus has no naiond plan and no comprehensve policy that can direct and monitor
the stuation in the field. After '74 a decison was made not to prepare such a plan, that
should, naturdly, reate to the area of the entire idand, till the Stuation is resolved on
the palitical level. Now, in view of the current trends and dangers, there are cdls to
prepare a national plan anyway, or a least some sectarian plans. As a result, heavy
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damage to the environment and unnecessary codts might occur. One example is the
question of desdination plants. Ther dze, number, locatiion and rdations to other
land uses. These plants have long-range economic and environmental impacts that are
not always consdered in the process of decison making. The plan to expand Larnaka
arport is another example of a lack of long-range policy. This plan was apparently
formed without performing neither carrying capacity nor needs assessments.

The developer, towards the redization of red edate does detalled planning
(subdivision, dedgnation of land for public needs). This enables the execution of
development in a manner saving time and cods to the public authorities. But there is a
low level of coordination between neighbouring developments, and the detaled

planning qudity is poor.
7.0 LARNACA
7.1 The City Environment

Larnaca and its region have a very high environmenta potentid. The drengths of
Larnaca include nice clean beaches and sea shore attractions, archaeologica dtes of
interest and a culturd heritage, manifest in the living dty of Lamnaca This potentid is
partly endangered by the unchecked development of recent years.

Within the limits of the city there are svimming beaches, one of them dedared a
"blue flag beach”, and a unique nature reserve in the area of the Sdt Lake. Along the
coast runs a nice promenade that has been redesigned lately. Insde the town there isa
smdl municipd park, and afew public gardens.

The level of development and maintenance have improved a lot in the last few years.
In the vicinity of Lanaca there are additiona beaches including another blue flag
beach, an area designed as aregiond park, forested areas and additiona public aress.

The city has buildings desgnated for preservation. Some of them have been preserved
in an admirable way, and now accommodate municipa, public and tourigtic users. A
plan for preservation, renewad and development of the old city is under way. At the
archaeologica dtes excavation continues, and the results gradudly add to the tourigtic
potentid.

The city and its surroundings have many dtes of atraction and a large potentid to
extend tourism beyond the summer season, as well asto new clientele.

However, the new development around most buildings designated for preservation is
not wel-directed and is not consderate. It lacks bearing to the preservation and
definition of the urban patern. In some cases archaeologicd dtes have been
irreversibly damaged.

7.2 The Port

Lanaca has the idand's second most important port. It was built in 1983 and
functioned as a cargo port but recently most of the activity that had taken place in it
moved to the port of Limassol and other ports in the Mediterranean. The port does not
function as a source of income for the resdents and an important economic base as in



the past.

There is a plan to convert it to a tourism port. Its location in the centre of the city and
adjacent to the marina make this port an important potential asset for the establishing
and expanding tourism in Larnaca.

7.3 TheMarina

Larnaca hogts the only public marina of Cyprus dthough others are planned. The
marina is known to offer very good service for reasonable prices. It is operating with
overcapacity and needs to be extended.

There are plans to expand the maring, but at the moment they are being hed in
abeyance due to proposas to privatise the service. The lack of coordination between
the port authorities and the tourigt authorities in charge of the marina 4ill limit the
redization of the potentid of marine trangportation and touristic development
involved in it.

The marina is an ditractive asset on the seafront and access for the public is currently

resricted to only one smdl pier. It is hoped that when the facility is extended
arrangements are made for people to wak round the whole area. Part of the marina is
let to a contractor who carries out boat maintenance, painting, etc and this should be
ether fully screened or moved to a separate area if the extended facility is to be
promoted as atourist attraction.

7.4 Tourism Development

The tourigtic development of the city is blocked by the presence of the arport in the
south and the refineries and fud tanks in the north. The touristic image of the city and
the qudity of living of the reddents are injured as a rexult of the environmentd
nuisances that accompany these inddlations. Moreover, in the north-east new resort
areas were devel oped, with an emphasis on tourigt attractions and entertainment.

Tourigs are directed by travel agents to these places, especidly to Limassol which
has a grester quantity of hotel rooms and tourigt attractions. Redization of the
tourigtic potentia of Larnacais frustrated and delayed.

In the last few years there has been no new tourist accommodations developed in
Larnaca, and there was a smdl decline in the occupancy in the hotds. There is a
government policy that ams to improve the level and qudity of the inventory of
accommodation in order to reach higher quality and economicaly profitable tourism.
This policy is being redized. In order to invest in the improvement and upgrading of
the hotels and recreation resorts, the owners demand support in the form of permits to
add rooms beyond the exigting inventory, while the new policy dlows no such
flexibility.

The refineries and the grip of digtribution depots conditute a nuisance and possbly a
safety hazard. The tanks are deployed dong 3 km on the coast front and condtitute a
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block and a visud nuisance that injures the burisic image of the city. In addition the
tanks are accompanied by characteristic unpleasant odours.

8.0 PLANNING IN LARNACA

Exiding planning presents a "find" picture without mention of the cgpacity, Stages of
development and dates for developing. Physca planning is not accompanied by
budgeting (how much it will cogt, to whom and when). Property rights, anchored in
the Conditution enable development dmost everywhere, and in  consequence
influence land vadue and increase pressures (the authorities usudly resst) to develop
engineered infrastructure over very large aress. It is accompanied by a lot of waste of
naturd and landscape resources. Directing is the link missing between
comprehensve planning and detaled planning. The result is plans that ae not
coordinated, and thus the urban texture is badly damaged.

Directing and coordination may make the infrastructure more efficient and improve
the qudity of planing. Dealing in plans concerning locd roads, sguares, public
buildings, public parks and other public spaces, character of condruction; the nature
of divison and trangtion between common and private domain, can be useful to dl
parties concerned.

It is important to implement these to enable economizing on naturd resources and
financid expenses, and in order to cultivate and enhance the touristic character of the
city (expanson of the attractiveness for tourism and travel beyond the classic touristic
regions).

8.1 Industry

Lanaca has a diverse economic base and industry is strongly encouraged. The
resdents are not dependent on tourism done for their living. There are three indudtrid
aress, one of them isthefirst free trade zone in Cyprus.

Part of the industry does not pay taxes to the municipdity, because it is dStuated
outsde its boundaries. Ingde the urban area there are hundreds of smdl to medium
enterprises, which increase the job avalability and variety for the citizens, but cause
nuisance and hazards as well.

8.2 The Oil Refinery

The city has grown, and the Refinery and digtribution depots which have a great
contribution to the town's economy are now a mos drident enclave indgde the urban
patern. Due to redrictions on congruction development control, many resdentid
buildings are very close to the refinery dte. The dSte conditutes a serious aesthetic
nuisance to viewers on the road and the sea, and an odour nuisance. These nuisances
injure the touris imaege of Lanaca The survey of land and housng prices we
conducted shows that the refineries strongly reduce the prices of red estate and
housng in a large radius. It is reasonable to assume that the dSte as it is today is
accompanied by the possibility of safety hazards.

In the community and the municipaity there is grest oppostion to the continuance of

the activity of the refineries in this dte In practice, plans for expanding and
performance improvement are executed (though a a very dow pace) by decisons of
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the centrad government, while partialy bypassing the loca authority.

For augmenting the amount of fud sored for the state (for a period of 3 months
indead of the exiging one month), solutions for storage will have to be developed.
Locating a dte in the hinterland or anywhere dse for storage of a fud supply for 3
months can take into account the transfer of the tanks. This will return the beach or
part of it to the use and pleasure of the residents and tourists.

The subject of the location and the actud exisence of a refinery on the idand is an
economic, drategic and planning policy decison on the levd of the centrd
government. One of the possihilities that will be consdered is that Cyprus will import
didtilled fud only, ingead of crude ail, and then will not need arefinery.

8.3 The Proposed Desalination Plant

The proposa will make joint use of the dectricity infrastructure with the adjacent
arrport, and is close to the exising water pipelines. However, the Municipdity and
others including NGOs oppose the government decison, and indicate a few more
feesble posshbilities for increesng the quantity of dedinaed water, which
gpparently have not been examined thoroughly.

It has been decided to locate the plant ingde a nature reserve, immediatdy after the
desgnation of the resarve. The decison was made before conducting an
environmental assessment survey and apparently without any loca consultation. It
seems somewhat pointless to declare the first protected zone on the idand and then
immediately propose a congruction in that zone, particulaly as there are other gStes
avalable By this means the Government ae conveying a messsge that the
protection provided by their previous declaretion is of little vaue.

84 TheAirport

Lanaca, has the main internationd arport on the idand, the second most important
sea port and the largest and busest marina. It is a gateway to Cyprus, and enjoys
internationd  and loca accesshility as it is connected by highways to dl the
neighbouring cities.

As such, and being dso a mgor city, Larnaca can be used as a base for tourists
vigting the idand. Highways now connect Lanaca with Nicoda (30 minutes ride)
Limassol (45 minutes) and Agia Napa and other resorts in the southeast. This system
creates a potentia for developing the city as a focd point for tourism. Tourigts can
gday in a hotel in the city or near it and enjoy its beaches and attractions and make
ghort trips to other nearby Stes. At the moment this potentid is not redized. It seems
that tourists travel directly to other settlements, rather than to the hotels of Larnaca.

The excelent access from the airport can be an advantage to the economy of the city
and to the qudity of life of the resdents. The arport dready contributes to the
economy of the city and its diversty. The expanson of the arport will add jobs and
goecid commercid aess. The arport extenson is planed for up to 12 million
passengers per year, while the current number around 4 million ayear.
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There is another internationd arport a Paphos which is dso to be extended to
accommodate a forecasted increase in passengers per year. The declared policy is to
check the increase in the number of tourists and it is not clear by what scenario the
number of passengers was determined, and if the dgnificance of the tota forecasted
passengers for the two airports for the carrying capacity of the idand was assessed.

The arport is very close to the city, and especidly to the settlements south of the
runway. A pefunctory environmenta impact assessment was conducted but even
more questionable is the need for the proposed expansion. The environmentd impacts
assessment does not offer an answer to some of the main problems involved. For
higtorical reasons, the airport was located on one of the most unique areas in Cyprus -
the sdt lake. There seems to be no dternative to this location, and the arport will be
enlarged on this dte The fencing of the arport aea for the find dage of
development, that will be redized (if a dl) in 30 or 50 years, will reduce the open
expanse of the Salt Lake area.

The negative impacts of the airport need to be minimized, for two reasons. Firdly, its
proximity to a populated area and secondly, its proximity to a nature reserve.

8.5 Traffic, Roads and Parking

Some of the arterid roads and mogt of the locd roads are in bad repair in adl aspects
of the devdopment levd such as inadequate pavements, drainage systems and
landscape deveopment. This Stuation is especidly driking_in the road connecting the
city centre to the tourist area in the north, which passes between the refineries and the
fue tanks. In some of the resdentia areas not only are the roads in bad repair, but
they are dtuated badly, in a way that makes orientation difficult and the use of land
less efficient.

The phenomenon sems from the lack of detailed planning and leaving the planning in
resdentid aeas in the hands of the developers, without sufficient coordination and
direction.

In the last 3 years, many parking lots have been crested mainly in the city centre. This
is a very patia solution to the down town traffic problem. The existence of parking
lots encourages people to reach the area with their cars, and cause a traffic load on the
roads leading to the centre. The parking lots are not sufficient in traffic pesk time
hours.  Neverthdess, with wise planning they will endble the preservation of the
pattern of the old centre, and develop it as an area of tourism and commerce with
priority to pedestrian traffic.

9.0 RECOMMENDATIONS
9.1 Genera

It is now time for Cyprus to protect and dtabilize its achievements by promoting the
sustainable development of the idand. There is a need to conduct a comprehensve
review of the drengths and potentias, wesknesses and congrains and threats in
repect of the idand's environment, and to develop and implement appropriate
drategies for the sake of the environment and the people.
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Responding to the chdlenge of assgting with the deveopment of an Agenda 21 for
Lanaca leading from this audit, the following recommendations am towads the
comprehensve sustainable development of the various aspects of Larnakas growth.

Our recommendations relae to exiding conditions a the various leves from the
entire sytem of the date (including externd influences on which there is dmost no
control, such as globa economic gtuation, political conditions in the country and
region, etc.) D the secific dte levd.  They focus on the leve of the city with specid
atention to its relations with its environment and the need for coordination between
the municipdity, the neighbouring boards, didrict and state authorities.

Findly, the recommendations refer dso to specific locdized points of interest. It is
recommended that priorities in  implementing the recommendations take into
congderation, among other issues, the degree of control the loca level has over the
various factors that require atention.

The discusson gems from the outlook that views city planing as an inter-disciplinary
professon that includes spatid, physca and environmenta aspects, as well as socid and
economic ones. The recommendations refer to general planning policy, coordination between
and within organizations and various interest groups, and to legd and inditutional issues.

9.2 Ingitutional Consderations 72

It is necessary now to find the balance between centrdization which was suitable in
times of crigs and when skills were lacking a the locd leve, and decentrdization
that enables efficient and effective responses to be made to loca needs, aspirations,
condraints and potentid. This baance is essentid if we take into condderation the
actud trendsin the western world regarding pluraism and democratization.

In the present Stuation, the centrd leve is much sronger than the loca levd. The
difference in power is expressed, among other things, by the fact that according to the
planning law, projects promoted by the centra government do not require planning
and building permits.  This is a dangerous dtuation. Branches of the centrd
government sometimes make decisons and locate projects from consderations of
feadhility and rapid execution, without sufficient awareness of loca needs and
congraints.  Even when there is coordination, it is done out of a pogtion of power of
the centrd level. But it is the locd government that has to face the impact of these
projects later. The main issues on the present environmenta agenda such as decison
making regarding the future of the oil and gas tanks and the refinery, the arport
expandon plans and the desdination project, illudtrate this Stuation well. Problems
are aggravated by an unsuitable, out-of-date inditutional dSrategy, which might lead to
undesrable gtuations for most dakeholders, and to environmenta thrests and
hazards.

It is therefore, recommended that consideration be given by the Municipality,
Central Government and other bodies, asappropriate, to:

A review of inter-organizational duties, relationships as well as authority and
responsibility division.

The development of mechanisms of coordination, cooperation and of forecasting,
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prevention and mitigation of conflicts between stakeholders in the national and
urban arenasincluding.

9.37Cost Benefit Considerations

Lanaca currently bears the burden of a some naiond faclities including the
international arport and the refineries without benefiting from them, taking into
consideration the costs and nuisance they create.

From this reason, the limitations of the taxaion sysem and  didribution of
respongbility noted above, a change concerning the inditutiona-organizationd issue
isrequired in respect of both laws and regulations.

The decisions on the subject are naturdly, on the date leve, but due to the importance
of the subject, the loca authorities should initiate congructive rapprochement with
the naiond levd. Centrd Government will dso benefit from the new arangements
due to the suitability of the new tools to be implemented, to the specia needs and
conditions in the towns and communities. Ancther important benefit will be an
increase in moativation on the locd level to promote issues important to the date, the
citizens, tourists and developers.

Any improvement of the cash flow from tax revenues will enable the locd authority
to improve the services for the resdents and tourists, and to upgrade the touristic
product. Asaresult, revenues from tourism will incresse, and so on.

It is, therefore recommended that consideration should be given to a revison of
the taxation systems, with the aim of reflecting real costs, investments, benefits,
and prioritiesat thelocal level.

9.4 Planning Policy and Decison Making
9.4.1 A Comprehensive National Plan

Cyprus needs a comprenensve national plan, in order to direct controlled
development and increase the efficient use of limited and expendable resources. This
decison should be made on the date leve, but Larnaca should indicate and warn
about the need for such planning, in view of the city's experience, for ingance, the
decison concerning the desdination plant.

The comprehensve plan should address the issue of desired population capacities in
vaious dages and in vaious locations, and will consder dso the cogts of
development and financing sources on the time axis.

9.4.2 Environmental Sensitivities Survey

Conddering the smdl dze of the Idand, the sendtivity of its envirorment, and the
irreversble damage that has dready occurred, we recommend that a survey of Cyprus
environmental  sengtivities should be completed as soon as posshble. Ecologicd,
hydrologica, landscape sengtivities, archaeologica dtes etc., should be mapped and
andyzed in an integrative manner with the aid of a GIS system.
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This survey will serve as a bass for planning and development control, both aong the
coad and inland. In this way, maximum benefit will be achieved from both
development and preservation, snce development will be done in the less sendtive
places, with the least landscape and nature values and the least potentid for tourism.
Preservation will gpply to areas with unique attributes and locd attractions. These
areas condtitute a source of identity and pride to the citizen on one hand, and interest
and a source of atraction to the touris on the other. Preservation will replace
investment in "new aitractions’ of the kind that can be found anywhere dse in the
world.

9.4.3 Limiting and Contralling the Use of land

There is a need to limit and control the use of land both dong the coast and inland.
The unlimited urban sprawl is a source of environmentd threst to most naturd
resources, asit is accompanied with high infrastructure and energy costs.

The exigence of undisturbed open spaces and agriculturd contributes to the visud
qudity and uniqueness of the area, preserves picturesque views for the resdents and
next generations, and increases the tourism potentid. The deployment of the tourism
on a lage expanse with a variety of atractions, not only on the beaches, and
extending beyond the summer season will increase both the period of stay of tourists
in the place, and the average number of tourigts vidts.

There is a need to develop and implement mechanisms and tools for building control
and for limiting devdopment without significantly encroaching on propety rights,
and without compensating landowners with sums that are unreasonably high from the
state's point of vew. In order to develop these tools, one can learn from the tools that
have been successfully implemented in other democratic countries.

Trandfer of development rights that was used in recent years in Cyprus, including
Larnaca, for the presarvation of higtoricd buildings, and land consolidation that has
been successfully implemented in agriculturd aress indicate tha the implementation
of thiskind of tool is possible.

Among the means for achieving this objective is differentid taxation that encourages
on the one hand condruction development in defined areas and in dedred dendties
(low taxation for dedred dendty deveopment, full taxation on undeveloped land).
On the other hand, very high costs of taxation and development will deter those
interested in building in low-priority areas.

This kind of drategy encourages land owners to develop, or dternately to sdl the land
on the free market, or to exchange their property with land of equd vaue in a non
priority area (possbly by establishing a"land bank™ for thiskind of purposes).

Others tools could include establishing mechanisms of land reparcdation and land
exchange, and of purchase and sde of lands in a land "bank" encouraged and backed
by the establishment.

The is ds0 a need to extend the means of enforcement, and improve coordination with
the judicid system in repect of deterring punishment.
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It is, therefore, recommended that consider ation be given to:

1. Commissioning an environmental senstivity survey for the whole
island as detailed abovein 9.4.2.

2. Placing greater emphass on limiting and controlling the use of land,
including developing and implementing mechanisms and tools such as the
transfer of development rights, differential taxation measures, land
reparcelation, land exchange and land 'banks'.

3. Extending the means of enforcement and providing punishments which
will act a deterrent.

9.5 Planning for the Future of Larnaca
9.5.1 TheLocal Plan

While updating the Larnaka locd plan, problems and opportunities mentioned in this
report should be taken in condderation. The updated verson should incdude
recommendations for development phases, and point out prioritized infill and
development areas. Fiscd, paticipatory and innovaive means, desgnated to fit the
locd characteridics, should accompany the planing and  implementation

It is proposed that the loca authority initiate the preparation of detailed plans and levy
the costs on the developers when they redize the development. This procedure should
replace the exising one. Presently, the landowners or developers prepare detaled
plans whenever they are interested in development, with very poor coordination with
previous and future development. The planning should address the needs of the city,
the neighbourhood, the community, the developer and each inhabitant and try to
impart to the city the charm and uniqueness of the kind we view in towns for resdents
and tourigts dike. This is additiond to increased land use effectiveness and improved
functioning of the urban scheme.

For sdected areas in the city, that have gpecid potentid, urban design, and
arcchitecturd and landscgpe schematic plans should be prepared previous to
development in order to direct the various landowners, architects and engineers
regarding the particular Sites.

Regulations concerning desgn of dructures with condderation of adjacent urban
patterns should be development and enforcement.

It is, therefore, recommended that consideration be given to the inclusion
of the recommendations of this report in drawing up the revised local
plan, in particular:

Theinitiation of detailed plansfor development,

The preparation of architectural and landscape schematic plans for
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selected areas of the city,

The development and enforcement of regulations governing the design of
structures.

9.5.2 A Magterplan For Tourism

A comprehensve magerplan for tourism in Lanaca and its surroundings should be
prepared, which will condder exising dtes, will be based of locd srengths and
weskneses, will indicate possible connections between exidting aitractions, and will
identify new ones. This megerplan will integrate with the findings of the sengtivity
survey mentioned above and with the comprehensve and detalled planning of the
city. It is desrable that the city and its surroundings will become one large tourist
region, S0 that both the tourist and the resident will enjoy the increase in opportunities
and improved devel opment.

Tourigt tracks or routes should be developed which will direct the tourist to places
indde the city and on its outskirts, in order to raise their awareness of the uniqueness
of the city. The tour tracks that connect focd points of interest will receive specid
desgn and landscaping care. The expanson of tourist infrastructure will be done in a
way that emphasizes Larnacds uniqueness as a vitd and diverse city al year round,
unlike other settlements that specidize in tourism, where one meets in the dreet
mostly other tourists and they become "ghost -towns' out of season

The City's potentid for attracting international conferences and seminars should aso
be investigated. Mediterranean conferences are common but usudly held in the larger
western cities. Cyprus in generd, and Larnaca in particular, have a grest ded to offer
and should be promoted. As little space remains for seafront hotel development, a
new generdion of inland hotels should be consdered which could be within reach of
the newly modernised airport, and the beaches, and provide high class conference
fadlities

Suggested development will include tracks for pedestrian touring, bicycle paths and
public transportation. In any case, effort will be made, to integrate the needs of
tourists and resdents.

It is, therefore recommended that consideration should be given to the
preparation of a sustainable tourism magerplan for the city which examines
existing tourism and details proposalsfor the future, including the following:

The development of tourist routes or tracksto highlight the city's attractions.

Proposalsto develop 'inland' hotels and to capture a share of the international
conference market.

Proposalsto improve the road infrastructure and public space development.
The promotion of a public transport system integrated with other planning and

enfor cement rules, such asthe control of urban sprawl.
9.5.3 Site Specific Recommendations



The following recommendations should be considered in respect of specific sites
in theLarnaca area:

The City Centre

The promotion of plans for preserving and improving the sight and function of
the city centre.

The Refineries Area

A risks assessment and an integrative assessment of environmental impacts
should be carried out and their conclusions should be implemented. In the short
term, measures to reduce the visual impact of the area should be undertaken
including a special landscape design of the frontal roadside. In the long term, a
plan to transfer the facilities to another site should be developed together with
proposalsfor the alter native use of the beach that will be vacated.

2 2 2

The Port and Marina

The conversion of the port to a passenger port and the expansion of the yachting
marina should be planned and developed including the expansion of the existing
promenade, opening vistas to the sea, high quality hotels, and adjustment of
adjacent uses to the character of a tourist area. The marina should be opened to
the public the boat maintenance yard should be separated from the public ar ea.

The Salt Lake

The area preservation plans should be implemented, and integrated into the
proposed touring routes.

The Proposed Desalination Plant

This plant should not be located in a recently declared protected area.
Alternative locations should be consdered including the expansion of the
existing plant at Dhekéia or enlarging the proposed plant at other locations.

The Airport

An updated needs assessment and environmental impact assessments should be
completed beforeimplementation of the airport expansion.

The fencing of the airport should be completed to the boundary of the
intermediate stage only, while preserving the area of the nature reserve for as
long a period as possible.

TheVoroklini Lake

Imaginative plans for the creation of a quality recreational facility should be
developed for thissite.
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9.5.4 Monitoring and Stakeholders Participation

The following recommendations are made for the consderation of the
Municipality and other bodies, as appropriate:

A system of follonrup and monitoring of the environmental planning issues
should be established.

Educational programs on the subjects of environment, planning and tourism
should be developed including the involvement of pupils in the local events in
town.

Specific programmes for tourists who are interested in the city in the fields of
environment, planning, research and education should be developed including
meetings with local professionals, study tours and participation in local activities
and projects.

Mechanisms for public participation in planning and environmental
management should be developed including the integration of NGOs and other
citizens groups into policy forming and in monitoring of policies and project
implementation.

Mechanisms of conflict management among and inside groups, organizations
and communities should be developed including training professionals and
laymen to act as mediators between sides in conflicts in their occupation and in
their neighbour hood.

CHAPTER 7 HOUSING AND HEALTH
CONDITIONS

I



1. OHOUSING
1.1 General

Few people in Cyprus are without decent housing. At least snce 1974, the
Government's policy has been to ensure that everyone has access to adequate housing.
As a reault, only about 5% of the population live in subgtandard housing, modly in
rurd aress. There are virtuadly no homeless people.

Houses are expengve in Lanaca, for a number of reasons. Firdly, land speculaion
has driven up the price of houses. In Cyprus, people traditiondly invest in land rather
than in bank accounts or stocks and shares. Secondly, most building materids are
imported, which drives up the cost. Thirdly, many foreign resdents buy vacation
houses and apartments in Cyprus, a phenomenon that increases demand in the housing
market, and prices rise as a consequence.

However, while housing prices are high, rents are low, due to rent control. Rents can
be raised no more than 14% every two years. According to the 1992 Census, there
are 23800 households in the Larnaca Area.  Most of these houses are in good
condition.

1.2 Refugee Housing

In 1974, nearly 20,000 refugees arrived in Larnaca. Many came with little more than a
car and some clothes. Housing the refugees became a top priority for the government.
Refugee camps were edtablished throughout Cyprus, severd in the Larnaca region.
With financid assgtance from the United Nations, the United States, and esewhere,
the Government built houses for refugees.

Initidly, the government provided the refugees with tents. Later, refugee edtaes with
permanent houses were established. Condgruction darted in the late 1970s and
continued through the 1980s and early 1990s. Priority was given to those who were
poorest. Some were given plots of land and smdl grants to build their own houses.
Others were given houses built by the government. In other cases, the government
subsdized the purchase of flats.

There are 7 government housing estates within the Lanaca municipa boundaries
Kokkines, Agioi Anargyroi, Tsakilero, Agios Georgios, and Agios loannis edates in

the north, Kamares and Zinon edtates are in the west part of the town. Mot of the
refugee houses are less than 15- 20 years old. Nonetheless, many need to be upgraded

1.3 The Construction of Houses and Apartments

Cyprus is undergoing an accelerated process of development and condruction for



housng and vacdion resdences. The rate of housing units built is much higher then
required by the dow growth of the population. The reason for this is the congtant
increase in the standard of living. Next to congruction for young ®uples purchasing
ther firda home, pat of the new condruction is desgnated for improving housing
conditions of older residents. A notable phenomenon is of established refugees living
in government flats, buying lots adjacent to the old buildings they had lived in, and
building new houses on these lots, based on the exiging socia-community paitern.
Many refugees tend to buy land for congruction or flats for ther children in the same
area.

In Larnaka and its surroundings a rapid process of resdentid condruction is taking
place. A phenomenon unique in its scope is the condruction of vacation houses (a
second gpartment) for the local population and for tourists.

The basc land unit is 520 sgm, and the custom is now to congtruct on it one or two
gpartments. The area of these is 150-200 sgm and more. In most parts of the city and
especidly near its centre, there is aso condruction of buildings 4-8 sories high, on
joined lots.

The areas congdered prestigious are north of the sdt lake and the area near the hotels
in the north of Larnaka bay. The less preferred areas are those around the refineries,
and adjacent to the refugee resdences in the northwest of the city.

Towards the end of 1998 a recovery in the red-estate market was apparent. Land
vaues were between 40-50 CYE per sgm in the refinery area and 60-80 CYE in the
north-west (an area characterized dso by odour nuisances caused by anima farming
in nearby villages), to 100-150 CY£ per sgm in the more prestigious areas. In the
main dreets, where land can be used for commercid uses, its vaue reaches 250 and
even more CYE per sgm. The values of gpartments range from 13,000 CYE for a
studio flat to 50,000 CY £ and more for a 3-bedroom flat with an area of 100-120 sgm.

2.0 HEALTH CONDITIONS
2.1 General
The Cypriot people generdly enjoy good hedth and are offered 100% access to hedth
cae. The life expectancy is given as 75.01 ('98). The infant mortdity rate is 7.89
deaths/1000 births ("98) and the child mortality rateis 8 per 1000.
2.2 Causes of Death - Cyprus

Out of 4956 deaths in 1996, the cause was not stated in the mortdlity ligt in the case of
2272 degths, however, of the remander the following principd causes were

identified:
Diseases of the circulatory system 1557
Neoplasms 450
Diseases of the respiratory system 385
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Diseases of the digestive system 59

Diseases of the genitourinary system 36
Septicaemia 24
Endocrine, nutritiona and metabolic diseases 22
Externd causes 108
Of which - transport accidents 76
- accidental drowning &
submersion 17

2.3 Road Traffic Accidents- Cyprus

Desgthsin road accidents per 100,000 population:

1985 - 214
1990 - 174
1997 - 175

CHAPTER 8 TRANSPORT AND ENERGY USE

1.0 TRANSPORT IN CYPRUS
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1.1 Car Dependency

Poor public trangport sysems coupled with increesng affluence has resulted in
Cyprus having one of the highest car ownership rates in the world. This car
culture has, in turn, led to urban congestion, and a consequent mind set anongst some
loca and centra government officers and eected representatives which cals for more
roads and widening schemes to meet the demand.

In addition, most of the petrol used is leaded and the diesdl has a high sulphur content

(See Chapter 10), and in totd road transport is consuming 47% of the
country's avalable energy. The resllting ar pollution is rady vidble and is
monitored only in Nicosa, but locaised pollution is present and must be particularly
high in some urban areas on sunny, ill, summer days. The naturd ventilation of the
coadtd cities reduces the impact but it exists and is a risk to the hedth of resdents,
particularly the children.

1.2 Reversingthe Trend

It is becoming recognised in many parts of the world that more and wider roads
amply increases the amount of traffic and its speed. Whils some ndions are dill
laying out new roads to ‘improve traffic flow, the more enlightened ones ae
deliberately redricting flow through the introduction of exclusons zones pinch
points, deeping policemen and other obstructions designed to dow traffic down. The
argument is smilar to the one for water supply or energy use. Should the responsible
authorities dways set out to meet the public demand, no matter wha the
environmental consequences, or should they am to control the demand? The modern
thinking in respect of traffic is the latter for sound environmentd, hedth, safety and
(usudly) economic reasons.

There will dways be some urban road improvement which are necessary for safety
reesons but genedly the highway engineers should am to improve flow only
between cities. Urban aress, like Lanaca should be aming to reduce traffic,
paticularly in the centre, by means of periphera parking linked to public transport,
pededrianisation, traffic redrictions and cadming measures in resdentiad aess. In
time, the only treffic alowed into the centre should be busesmini-buses and taxis
with specid arrangements for the disabled.

Efficient, clean, dtractive public trangport is required in the urban aress and inter-city
if people are to be dragged out of their beloved cars. However, the achievement of
such a target will not only leed to cleaner safer and more commercdly viabdle city
centres but aso, in time, to a re-think of urban planning so that the car is not an
essentia prerequigite of urban life.

1.3 Vehicle Data (Cyprus)

Type 1985 1990 1997



Vehidesin circulaion

(licensed at end of year) 220,383 316,437 402,586
Saloon cars 126,010 178,602 234,695
Taxis 1,557 1,732 1,860
Avallable for renta 2,597 2,597 5,695
Buses 1,503 2,308 2,000
Goods conveyance vehicles 45,802 74,325 105,652
Mechanised cycles 40,002 50,953 63,264
Tractors 5,964 8,517 11,913
Other categories 1,102 1,732 2,190
New regigtrations of

vehidesin theyear 24,563 38,768 31,857
Persons per private

sdloon car 3.8 31 2.5

1.4 Highways

The 1996 edtimate reported that there were 10,415 km of highways in Cyprus of
which 5,947 were paved and 4,468 unpaved.

1.5 Air and Sea Traffic

1985 1990 1997
Aircraft landings 14,193 18,713 22,840
Ship arrivds at ports 4,793 5,638 4,593

20 RECOMMENDATIONS

Recommendations in respect of ar pollution and monitoring are given in Chapter 10
and those rdating to urban planning in Chapter 6.



It is gopreciated that redtricting car use is an extremdy difficult politica area and that
car users are very resstant to any measures which gppear to be amed a removing
their independent mobility and perceived ‘freedon’.

However, it is recommended that consideration be given to a range of measures
to reduce the resource use, pollution, safety and land use implications of the
current excessive use of private motor vehiclesin Cyprus, including:

The use of economic instruments to encourage the greater use of unleaded
petrol, leading to an eventual ban on leaded fuel, and the use of smaller,
mor e fuel efficient vehicles.

A complete cessation of new road congruction and road widening
schemes in urban areas other than those designed to improve pedestrian
safety.

The development of long term plans for Larnaca, and other urban areas,
to redrict the flow of traffic within the city centre and to ingtitute traffic
calming measuresto all residential areas.

The development of an efficient, clean, smart syssem of suburban public
transport including minibus routes linked to peripheral car parks in
Larnaca and other urban areas.

3.0 ENERGY USE
3.1 The Current Situation Nationally

Energy is provided through the use of conventional fossl fuds and solar sources used

amog entirdy for domestic and hot water heating. Electricity is provide by 2 ail fired
power sations a Moni and Dhekelia and the condruction of a new plant is planned.

The exiding power dations impact on the environmental through the atendant ar
pollution and themad marine pollution. The high sulphur content of the fud is a
particular concern - see Chapter 10.

3.2 Managing the Demand

The developing nationa economy and higher standards of living are bringing about a
growth in energy demand of around 4% per year. Once again pat of the issue is
proper demand management which requires the introduction of energy efficiency
measures across dl sectors and a pricing structure which pendises excessve use.

3.3 Solar Energy

There can be few countries in the world which are better placed to take advantage of
the potentid for the use of sola energy. The technology is improving and dthough
some research has been undertaken by the Government no definite plans appear to



have been developed. Solar and wind energy would appear to be much more
environmenta sound solutions to the growing energy demand than another fossl fud
plant.

3.4 Research

A dudy has been commissoned by the Government, 'Preparation for an Action Plan
for Improving the Efficdency of the Energy Sector' which is financed under the
SYNERGY Programme of the EU. Measures for the reduction of CO2 emissions and
energy efficiency measures in al sectors have to be given paticular attention as
Cyprus has rétified the Climate Change Convention.

4.0 RECOMMENDATIONS

Recommendations  relating to ar pollution from the Dhekdlia power dation are
included in Chapter 10 and those in respect of more fud efficient vehicles are
discussed above.

Meeting the future energy demand in Cyprus is a subject which has been wel ared
and dudied in Cyprus. However, even though managing the demand to ensure the
more efficient use of energy will not ensure future supplies on its own, experience in
other countries has shown that subgtantid savings can be achieved and it is hope that
the Study will produce some tangible results.

It is therefore recommended that consideration be given to a long term policy for
energy supply to the idand in which both demand management and renewable
resour ces must play a prominent part.

CHAPTER 9 SOLID WASTE MANAGEMENT

1.0

BACKGROUND: PREVIOUS STUDIES, BASIC DATA AND PLANNING



1.1  Municipal Solid Waste

At the end of 1992, the Minigtry of Interior of the Cyprus Government granted to the
consultants Carl Bro (Denmark) and NV Consultants (Cyprus) the "Feasibility Study
for Recycing of Municipd Solid Wagte (MSW) in the Man Urban and Tourist
Centres of Cyprus'. The study was finished at the end of 1994, hereinafter referred to
as MSW94 Study.

The MSW94 Study consists of two parts:

Survey and evauation
Recommendations

The MSW94 Study gave basic data about MSW generation and composition at both
Nationd and Didrict levd and this is the only daa avalable for the Audit
devdopment, snce Lanaca Municipdity nether identifies nor regisers MSW
generation.

111 Generationin 1993
In order to cary out the MSW94 Study, fidd andyds on waste amounts and

composition were performed. From the results of these analyss, MSW generation was
estimated, as shown in table 1.

Tablel
Estimate on M SW generation in Cyprus, 1993 (t/y)
District Residential Tourist Other Total
Nicosa 118.300 600 26.200 145.500
Limassol 74.900 6.300 14.600 95.800
Larnaca 49.600 3.000 11.100 63.700
Paphos 25.000 5.900 5.500 36.400
Pardimni 13.200 10.200 4.000 27.400
Tota Cyprus 281.400 26.000 61.400 368.800
Per capita
generation (kgly) 468 670 102
Source: MSW94 Study (Carl Bro as (Denmark) y NV Consultants (Cyprus))

1.1.2 Forecast of the generation in 2007

Due to the growth in population, tourism and economy in generd, the anticipated
MSW generation for 2007 has been estimated as shown in table 2.

Table2
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Forecast on MSW generation in Cyprus, 2007 (t/y)

District Residentia Tourist Other Total

Nicosa 139.400 1.200 47.200 187.800
Limassol 94.300 14.200 26.300 134.800
Larnaca 54.900 6.400 20.000 81.300
Paphos 30.300 22.400 9.900 62.600
Pardimni 17.800 38.700 7.200 63.700
Total Cyprus 336.700 82.900 110.600 530.200

Source: MSW94 Study (Carl Bro as (Denmark) y NV Consultants (Cyprus))

1.1.3 Composition

In July 1997, an additional study was carried out to complete and update the MSW94
Study data about MSW composition. The results are given in table 3.

Table3
Average M SW composition in Cyprus (% W)
Glass Paper Card- Metal Plastics Textiles Wood Garden Food Other
board waste waste
12 18,8 9,7 2,3 121 6,7 1,0 9,3 32,3 6,2

Source: MSW94 Study (Carl Bro as (Denmark) y NV Consultants (Cyprus))
1.1.4 Disposal planning in 2007

As indicated in table 4, the MSW94 Study proposes that future MSW management in
Cyprus should be based on recycling and incineration:

Recyding/compogting: 40 % of MSW
Incineration: 60 % of MSW

The Cyprus Government condders this solution only as a proposa, and it has not
taken afind decison yet, remaining willing to evauate other solutions.

Table4
Proposed M SW management system, 2007
Waste fractions Potential Recycling Collected amount Remai ning amount for
amount efficiency for recycling final disposal

(try) (%) (t7y) (t7y)



Glass 6.363 65 4136 2.227
Paper/cardboard 151.107 55 83.109 67.998
Metal 12.194 65 7.926 4.268
Plastic 64.154 o5(1) 16.039 48.115
Garden waste 49.308 70 34.516 14.792(2)
Food waste 171.254 40 68.502 102.752
Combustible 50.370 50.370
Non-combustible 25.450 25.450
Total 530.200 214.228 For incineration:
301.180

For landfilling:

14.792

@)
@

Only PET bottles are collected for recycling
It is assumed that garden waste will be disposed of at landfills

Source: MSW94 Study (Carl Bro as (Denmark) y NV Consultants (Cyprus))

1.2 Hazardous Waste

In 1994, the "Hazardous Waste Management Study” (HW94) was carried out to assist
the Government of Cyprus with sdlecting a cost effective solution to the management
of hazardous waste (HW). The HW94 Study was performed by the Swedish
conaulting group SWECO, and was financed by the European Investment Bank
through the Meditaranean Environmental Technicd Asssance Programme
(METAP), administered by the World Bank.

The HWH4 Study relaes to waste classfied by the European Union as being
hazardous, according to the Directive 91/689.

1.2.1 Generationin 1994

The HW94 Study reassesses the types and quantities of HW that are generated in
relation to a previous study on industriad waste and waste water carried out in 1986.

The amount of HW generated by private enterprises, public establishments and
householdsis estimated in table 5.

Table5
Hazardous waste generation in Cyprus, from all sources
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Type of waste Generated Quantities for Quantities for
amount treatment after treatment after
exiging internd suggested internal
reduction or pre- reduction or pre-
treatment treatment
(ty) (ty) (ty)

Flammable substances 450 450 450

Pesticides 750 750 750

Medica waste 7.380 4.428 216

Waste containing certain 39.64 30.64 20.020

heavy metals

Ashes and cinders 80 80 80

Miscellaneous 296.600 119.870 9.492

Totd 344914 165.232 31.008

Source: SWECO (Swedish consulting group)

The total generation of HW amounts to some 345.000 tons, of which approximately
8.000 tons are s0lid. The liquid HW is diluted by nonhazardous effluents, in
accordance with current industrid practices.

The largest quantities of effluents containing hazardous compounds are generated at

the bleaching and dyeing plants (286.000 m3ly), tanneries and a metd plating and
auminium anodizing plants

Solid hazardous wadte is generated a pesticide manufacturing plants, hospitas and at
bleeching and dyeing plants. The generation of hazardous household waste is
estimated to be 1,5 kg per inhabitant per year, based on experience gained in other
countries.

1.2.2 Disposal planning

According to HW94 Study, after interna reduction or pre-trestment, some 30.000 t/y
must be disposed of. Since most Cypriot industries are smdl, centra treatment and
disposa is conddered to be the most effective solution. Two treatment and disposa
facilities will receive the 30.000 t/y of HW:

Vahia Gonia Centrd Wadewater Treatment Plant: this facility has been in
operation since 1998 and treats some 20.000 t'y of metd HW. The Vathia

Gonia facility dso treats 600.000 m3/y of domestic sawage and more than

100.000 m3ly of industria non-hazardous liquid waste and sludges. Adjacent
to the plant, there is a landfill cell to dispose of the hazardous dudges resulting
from trestment.

A centrd HW treatment and disposal facility is planned to be located at
Kotgatis, 18 km South from Nicosa, dose to the Nicosa municipd landfill. It



is proposed that this facility should have the following main parts:

Storage areafor chemica waste
Refrigerated storage areafor hospital waste
HW incinerator (planned capacity: 2.000 t/y)
Landfill cdlsfor HW

Thetota investment in thisfacility is estimated at 4,2 MCY£.

1.3 Waste Management Legidation: Draft Bill for the Protection of the
Environment

There is no specific legidation aout waste management in Cyprus, but the man

provisons on this matter are scattered throughout a number of nationa Laws:

Water Pollution Control Law (No. 69/91)

Atmospheric Pollution Control Law (No. 70/91)

Roads and Public Areas Pollution Prevention Law (No. 19/92)
Municipa Corporations Law (Cap. 240)

Village Law (Cap. 243)

Public Hedlth Law (Cap. 259)

Forest Law (No. 14/67)

Public Roads Law (Cap. 83)

Public Rivers Law (Cap. 82)

Mines and Quarries Law (Cap. 270) and Regulations

MSW is managed by the various municipdities, which are responsble for the
collection, trangport and disposdl.

The Minigry of Agriculture, Naurd Resources and Environment (MANRE) has
prepared a draft Bill for the Protection of the Environment, aimed at cresting the basc
legd text for the adoption of the bulk of the European Union's environmenta
legidation, including that relating to the most important internaiond environmenta
conventions.

The whole issue of integrated waste management is proposed to be comprehensively
covered in the draft Bill for the Protection of the Environment, which includes a wide
range of provisons concerning the management of solid waste, packaging wadte,
deposit-return  schemes, respongbilities for the management of solid waste, sanitary
landfills, licenses for dtes, responghilities of licensees, keeping of records, waste
management strategy, import of waste, responsibilities of waste generators, etc.

In respect of the waste management dtrategy, terms of reference have been issued to
contract a specific study on this subject.

20CURRENT SITUATION OF WASTE MANAGEMENT: DESCRIPTION AND
DIAGNOSIS
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2.1 Municipal Solid Waste
2.1.1 Generation

According to the MSW94 Study, in 1993 the MSW generation in Larnaca District
was 63,700 tons. Since there is no regidration of data, neither of the amount nor of
the source of the MSW entering the Larnaca landfill gSte, it is not possible to know
how much waste is produced in Larnaca Municipdity and in the rest of the Didrict.
But, taking into account that:

About 45% of the Larnaca Didtrict population belongs to the Municipdity,
About 65% of the industrid activity is located in the Municipdity,

Municipa services edimate the increese in waste generation in Larnaca
Municipdity a 7% since 1992,

The current (1998) MSW generation in Larnaca Municipdity can be edimaed at
some 35,000 tons.

This figure indudes. ordinary and bulky MSW from households, commerce, hospitd
and dinics and industry; household hazardous waste, hazardous waste from clinics,
and some hazardous waste from smdl busnesses (most hazardous waste from
Larnaca Hospitd is incinerated at the premises in a pyrolyss kiln, so that it is diverted
from the MSW flow).

2.1.2 Collection
The collection of MSW in Larnaca has the following characterigtics.

There is no separae collection of recyclables. Only some duminium cans
(less than 5%) are collected separatdly by a charity NGO.

Apartment buildings must buy ther own 1.100 litre containers, either of metd
or plagtic, and place them a the backyards so as to avoid garbage bins in the
man dreets. The occupier of the building is responsble for ceaning the
containers to preserve hygiene and avoid odours.

In areas with gngle family homes, resdents store their MSW in 62 litre plagtic
bins belonging to each family. The use of plagic bags by households to store
garbage is common practice. Garbage bags are sometimes left on the sde of
the road (not in the containers or bins), but this occurs relatively rarely.

Single MSW generators (big supermarkets, fast food, Marina, some industries,
etc) have ther own skips generdly without compaction, except for two
Cases.

McDonalds: 11 m3 compactor
Catering - Cyprus Airways. 24 m3 compactor
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Generd collection frequency is three times a week (every two days, excepting
Sunday).

From May to October, MSW collection from certain generators (hotels,
restaurants, the hospita, dustbins on the beach and on the sea promenade, etc.)
iscarried out daily.

Once per year, for two weeks, the municipality places a skip to collect bulky
MSW (beds and mattresses, agppliances, furniture, etc.) in every one of the
aress Larnaca is divided into for collection purposes. The rest of the yesar, this
savice has to be hired from the Municipdity, provided that there is a
ggnificant quantity of bulky waste to be deposited in the skip.

For collection purposes, the Larnaca Municipdity owns 12 lorries:

8 lorries of 16-19 n? (10-12 t) for callection from bins and containers, plus 2
gpare ones. During collection time, each lorry makes 2 trips to the landfill site.
2 ip collecting vehicles.

2.1.3 Disposal

Municipd solid waste generated in Larnaca Municipdity is digposed of a the landfill
ste located next to the road between Klavdia and Tersefanou.

The landfill is built in a hollow and has no liner. However, according to the municipd
savices, the Ste is on a 40 meters clay geologicd barrier. Despite the fact that there is
no leachate collection, during the gte visit by the Audit Team no leachate escape nor
superficia pollution could be observed.

Leechate eventudly will infiltrate the soil until it reeches the water table But,
according to the ground water services of the Centrd Government, there is not any
aquifer formation at the Site and the locad ground water is not connected to any ground
or superficid flow of water that might be polluted. There is no monitoring of ground
water quality around the site.

The landfill has no gas (methane) collection, but no accident nor fire has been
reported.

Tractors spread and compact the waste, which is not covered with soil every day. Site
access is not controlled during out of work hours, so that there is some illegd
dumping of waste over the fence.

Municipa experts bdieve that the landfill will be full within 5 years under present
waste generation and management conditions.

2.1.4 Collection and disposal costs and charges

The cogts incurred in 1998 by Lanaca Municipdity to keep the city clean ae as



follows

Collection and disposal of wagte; 600.0000 CY£
Streets cleaning: 200.000 CYE
Other (beach cleaning, plot cleaning, etc.): 200.000 CYE

Larnaca Municipdity is alowed by law to recover those costs by charging residents
and businesses for the service:

Household: 50 CY£ (poor people: 25 CYE,
elderly people don't pay)

Skip for household cleaning: 12 CYEtrip

Skip for business: 20 CYETtrip

Disposd a landfill for private users: 12 CY£ vehicle

The tota income from those charges amounts to 800.000 CY£ in 1998, s0 there was a
deficit of 200.000 CY£in 1998.

2.2 Medical Waste
2.2.1 Classification

Before describing and evauating current medicd waste (MW) management, it is
necessary to define it precisdly.

MW is the waste generated by hedth care centres. hospitds, dlinics, fird ad hedth
sarvices, etc. From al these sources the following MW types can be distinguished:

a. MW equivalent to M SW

Waste non-specific to hedth care activity, which does not have any specific
type of contamination. It comes from offices, cafeteria, orage rooms, waiting
rooms, gardens, etc. It can be collected and disposed of together with M SW.

b. Biomedical waste (BMW)

Wadgte specific to hedth care activity, which is characterised by its potentia
biologicd contamination.

b.1 Special BMW (SBMW)

BMW that, because of operational or infection risk conditions, cannot be
collected and disposed of by the same means as MSW, but it requires
additional precautions.

b.2 Non special BMW (NSBMW)

BMW that can be collected and disposed of by the same means as MSW, but



that requires specid management precautions insde health care centres.
c. Citostatic waste (CW)

Hazardous wadte <specific to hedth care activity, characterized by its
contamination by citostatic drugs (used to treat cancer).

d. Non citostatic chemical waste (CHW)

Hazardous waste non-specific to hedth care activity, characterized by its
contamination by chemica substances different from citogtatic drugs.

e. Radioactive waste (RW)
Waste contaminated by radioactive substances.
f. Anatomical remains of relevance (AR)

Corpses and anatomicd remains from abortions, mutilations or  surgica
operations. They have to be handled in accordance with the gpecific
legidation, normally through incineration or being buried.

2.2.2 Disposal at L arnaca Hospital

Larnaca Hospitd is owned by the Cyprus Government, it has 250 beds and is located
in areddentid area. Hospital waste waters are treated in its own treatment plant, with
tertiary trestment by means of filtration and chlorination. Trested waters are used to
irrigate some sports fidds nearby, which have Sorage tanks. Sudge is digested
aerobicdly and taken by tanker lorries to the Vathia Gonia trestment plant. During the
Audit Team vigt no operationd problem was noticed a the hospital waste water
treatment plant.

Solid waste (or liquid waste in containers, such as blood tubes) generated by Larnaca
Hospitd is classfied and managed asfollows:

Black bag: non-hazardous waste, which is accumulated in 1.100 litre
containers, is collected by the municipa service and disposed
of at the landfill together with the rest of the MSW.

Blue bag: waste which cannot be managed as MSW, according to the
criteria  established by the persons responsible a the hospitdl.
This wadte is incinerated in a pyrolytic kiln, located in the
centra services area of the hospital.

Liquid waste from andyzers is poured into the drain. The Audit Team was unable to
obtain information on how the other chemica liquid wastes are being managed. Some
of these are very hazardous. etide bromide, osmium tetraoxide, xylene, eic.

The incineration facility (see annex 3, Chapter 10) of the hospitd has the following
characterigtics:



Pyrolytic kiln with a treatment capacity of 75 kg/h. Two ar tubes ae
embedded in the concrete bottom of the pyrolytic chamber, each having holes
for the primary ar (forced draft). There is dso an auxiliay burner for the
ignition of the materid.

Post-combustion chamber (thermal reactor), where gases from the pyrolytic
chamber are burned with a surplus of ar, a a temperature from 800 to
1.300 °C (according to the provider).

To have a good destruction of the contaminants in the pyrolyss gases, the
post-combugtion chamber desgn must assure that the gases remain for a least
2 seconds at a temperature not less than 850 °C. During the hospita vist,
fulfilment of these conditions could not be checked, snce measurement
equipment is not available at the fadility.

From the post-combustion chamber, exhaust gases are evacuated to the
atmosphere through a chimney stack which rises about 5 m over the terrace
roof of the hospitd. There is no gas treatment before it enters the stack.

Bottom ashes from incineration are managed as MSW. There is no fly ash
generation as a secondary waste (there is no energy recovery).

There are dso a number of smdl private clinics (10 to 30 beds). According to the
wagte municipd services, no dinic has its own incineration device, and dl solid waste
from clinicsis collected and disposed of asMSW.

2.3 Hazardous Waste
2.3.1 Sources and disposal

The man sources of hazardous waste (HW) in the Lanaca Municipdity are the
following:

Smadl quantity generators:
Householders: batteries (Hg, Cd, etc.), pesticides, fluorescent (Hg), paints, etc.

Thiswaste is not collected separately and is disposed of together with MSW.

Smal busnesses and indudtries. Table 6 summarizes the number and type of those
units in Lanaca municipd aea The man HW from those sources are solvents
(some of them chlorinated), metal-containing liquids and dudges (some of them could

have Cr*6 or CN-) and minerdl ail and other car liquids.

Some organic or metdlic dudges are taken to Vahia Gonia treatment plant. The
remaining smal quantities are disposed of as MSW or waste water (most of which is
disposed of by absorption pits).

Refinery: the man HW is ol dudge reaulting from the trestment (centrifugd) of
bottom tank dudges. At the moment, those dudges are being treated by land-faming
a the premises. The refinery intends to incinerate those dudges in a cement kiln, if it



can gather al necessary agreements and permits.

Until now, the refinery has hired externd companies to treat centrifugdly the tank
bottom contents, though it is dso congdering building its own centrifugd facility.

Coadtd tank fams for oil-derived product dtorage: these facilities dso generate
bottom tanks dudges, but much smdler quantity than the refinery, snce finished
products are being stored, with a low content of impurities. Until now, this HW has
been stored on-dgte Its future treatment could be subcontracted to the refinery
(centrifugd treatment + cement kiln).

Table 6
Number and type of small industrial unitsin Larnaca municipal area

Type of unit Number of units %

Food industries/confectionery 38 6,2
Bakeries 28 4,6
Carpenters 73 120
Dry cleaners/laundries 19 31
Car mechanics 153 25,2
Clothing industries 12 6,9
Printing 25 41
Goldsmith 77 127
Workshops'Warehouses 74 122
Other industries 79 130
Total 608 100

Source: Larnaca Municipality

2.4 Conclusons

The MSW collection sysem a Larnaca Municipdity works efficiently in terms of the
prevention of the accumulation of waste and the cleaning of the urban and tourist
aress. Thanks to the low-codt, or free of charge, municipa skip service to collect
bulky MSW, illegd dumping in the municipd area hardly exids. If there is some, the
response of the municipa cleaning serviceis fast and effective.

A portion of the MSW is collected in 62 litre garbage bins, or garbage bags which are
sometimes left on the dde of the road and could cause low efficencies in the
collection system and represents a certain risk for the collection workers.

Nearly 100 % of MSW is disposed of a a sub-gandard landfill, without any kind of
pretreatment. The only separate collection is carried out by a charity NGO and is
limited to a very smal percentage of duminium cans. That represents a wade of
Jorecious resources. organic matter, raw materias and energy.
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3.0

Despite the fact that the landfill has no liner, nor any leachate or gas collection, no
ggnificant ecologicd or human hedlth risks have been reported to or detected by the
Audit Team.

MSW landfill tipping fees charged by the Municipdity to private hauliers or other
municipdities are too low and not related to weight, since there is no regidtration or
control on who ddivers waste. This is a barrier to the reduction and vaorisation of
MSW.

There is not a clear definition of the red risks associated with the management of
each type of medicd waste and how to prevent them. According to the internaiond
experiences and knowledge, the waste may cause a sgnificant risk of infection ingde
the hospital and clinics, specidly to hedth care and deaning Saff.

Speciad biomedicd waste and some solid hazardous waste from the Larnaca Hospitd
are being incinerated in a pyrolytic kiln with a post-combustion chamber which is too
gndl and without any gas trestment sysem. In this way, the Lanaca Hospitd
incinerator becomes a important source of ar pollution as severd toxins may be
emitted in the particulates and vapours, as follows:

Dioxins (thereisalot of chlorine in medicd waste)
Heavy metds

Acid gases

Mercury

Particulates

All specid biomedicd wagte from private clinics is being collected and disposed of as
MSW. This represents alow but significant risk for collection and landfill workers.

There are no specia collection systems for urban hazardous waste. An important fart
of the hazardous waste in Larnaca municipdity is generated in amdl quantities (by
households, laboratories, other services, smal businesses and industries) and disposed
of a the landfill together with MSW. This represents a low but sgnificant risk for
collection and landfill workers.

Landfaming at the refinery of bottom tank oily dudges represents a very ggnificant
risk of pollution of ground water which could be connected to Kokkinokhoria aquifer
or reach the sea.

The legidation about waste is fragmented into severa naiond and locd laws,
incomplete and not very precise, and it does not comply with internationd standards,
in paticular those of the European Union. However, the Minisry of Agriculture
Naturd Resources and Environment (MANRE) is working on a Bill for the Protection
of the Environment to adopt the bulk of the European Union's environmenta
legidation.

PROPOSAL OF WASTE MANAGEMENT MODELSAND SOLUTIONS
Because of technicd and economic factors, waste vaorization cannot be undertaken
by Lamnaca Municipdity adone. To look for economies of scde and technical



synergies, solutions with awider territoria scope are advisable.

In this section the basic characteristics of those solutions are discussed. In section4,
recommendations for Larnaca Municipdity to foser and develop those solutions are

made.

3.1 Municipal Solid Waste

3.1.1. Massmanagement versusintegrated management

Mass management essentialy consids of:

The mass collection of MSW (that is without previous separdion into
fractions), in contaners of different Szes which are unloaded mechanicaly
into lorries with a compacting box.

The digposd of MSW in sanitay landfills or through incinerdion, in
infrastructures designed and operated to comply with legd rules.

This modd, which is currently applied in Larnaca and in the whole Cyprus, is dill
being gpplied (with few, not very dgnificant modifications) in some European
Regions.

The modern approach "integrated MSW management”, fostered by the European
Union Directives, is basicaly characterised by two concepts:

The application of the different management options in a leve
approaching the environmental and economic optimum:

Prevention (reduction of the quantity of waste generated).

Vdorizetion of MSW: materid recyding, compoging, energy vaorization,
that is, usng waste as a secondary type of fud.

Disposing of the rest (that is, waste not being vaorised) and the refuse from
recovery fadilities by landfilling or incineration, or secondary vaorization of
the remainder by dae-of-the-at technologies: advanced thermd treatment,
anaerobic digestion, etc.

In an integrated MSW management system, prevention is a priority, but the
key option in the short run is recycing. However, recycling is not a god in
itsdf, but just one more management option, among others, suitable for certain
materids and up to certtan leves from which it is not economicdly and
environmentdly feasble.

Mogt prevention implies changes of product and packaging design, which in
turn depends on vaidions in the habits and environmental conscience of the
consumers. By nature, redly effective measures to foster prevention require a
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nationa approach and, occasondly, extend even further. Mantenance in the
short run of the current per capita generation levels should be consdered an
ambitious god.

As far as recycling is concerned, its goads depend on diverse economic and
environmenta  condderations which are difficult to assess. These are tempered
by socio-palitica factors, the involvement of the population, and the lobbying
of economic and ecological groups. It is conddered that a net diverson from
disposa of around 40% of waste is an ambitious god, but it is economicaly
and environmentaly appropriate.  Through secondary vdorization of the
resdue, that percentage can be sgnificantly increased. To reach such high
rates of recycling it is essentid to obtain secondary materids of qudity, price
and regular supply as demanded by the market. In particular, it is consdered
that the quaity of the recovered materids is a decisve factor, in a competitive
but growing market.

Moreover, the recovery of dirty materids with a large proportion of contraries
becomes more complex and expengve as it is more difficult to classfy and
requires more stringent labour security and hedth measures, larger facilities,
and more energy. In this sense, so-cdled "recyding and composting
facilities', which produce recyclable materids and compost from mass MSW,
are not considered to be a viable solution.

Therefore, virtudly dl European countries, which  agpply  integrated
management systems congder that separate collection is essentid as a prior
gep to the vaorization of MSW. Thisis aso the opinion of the Audit Team

The active, responsible involvement of all the agents concerned is
required:

Producers, wholesdlers and retailers, because the products that they place in
the market become waste.

Citizens and companies generating MSW after consumption, on whom
separate collection depends.

The Adminigtration responsible for a public service.

For the integrated MSW waste management to achieve its gods, a congtant effort in
organization is necessary. Mogt of this effort should be carried out through a set of
promotion and coordination ingruments, which are technicd, adminidrative, legd,
economic, and informaive. It is dso vitdly important that the necessary resources
should be dedicated. The systematic devdopment and implementation of those
indruments are an essential  characteristic of a true "MSW integrated management
gygem”. As an example, we mention some ingruments which should be borne in

mind:

Legd rules tha make it compulsory for industriad and service generators to
Separate recyclable waste for collection.
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An office to certify the qudity of the compost and fodter its use. In paticular
it is necessary to define compost quaity standards.

An optima desgn of the separate collection containers and their area of
influence.

A door to door information and awareness campaign for the population, to be
devised in a professond way.

The provison of internad means of waste separation in homes.

Indtitutiond measures and support to develop the market for recycled
materias.

3.1.2 Factorsconditioning M SW management in Larnaca.

A number of generd and locad conditions judify setting up a MSW integrated
management modd in Cyprus and, in paticdar, in Lanaca, and they entall the
optimization of its specific desgn:

The strong contribution to the greenhouse effect by the methane generated in
the poorly designed landfills.

The oppostion of the population to the setting up of certain waste disposal
fadilities, particularly MSW landfills and incineration facilities.

The importance of recycing as a sdf-eseem and identity dement for the
population.

The importance of the separae collection and recyding for the internationd
image and tourism

The opportunity to develop loca indudtries to take advantage of the recycled
materias.

The gppearance of new, more efficient, flexible and economic technologies
such as the automatic sorting of recyclables, wet anaerobic digestion, etc.

The mgor advantages that the large scde use of compost made from good
quaity organic waste can bring to Cyprus:

Increesing the organic metter content of the agriculturd soils in
Cyprus, which are generdly deficient.

Decreasing the use of inorganic fertilizers and pedticides, a non-point
source of superficid and ground water pollution.

Increesing the water retention capacity of the soil which is especidly

important for water saving, snce more than 70 % of the water demand
in Cyprusisfor agriculturd purposes.
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The opportunity of obtaining new financia resources by the gpplicaion of the
principle of producer respongbility, which dates that companies responsble
for placing in the market products or packaging which will become weaste
must bear the cost of managing that waste. Through this principle, MSW
management is eventudly paid for by the consumer and not by the tax-payer.
The Directive on packaging and packaging waste is the firsd European law
which applies this principle, and other directives of the same type are being
developed covering dectronic and eectrical goods, end of life vehicles, tyres,
batteries, and others.

Engagement with the principle of sudainable development, which s
incompatible with the destruction of naturd resources and energy implied by
the digposal of wadte in landfills and even itsincineration.

3.1.3 Proposal for the design of MSW integrated management in Larnaca

As explained in paragraph 1.1.4, the Government of Cyprus has planned the seiting
up of a MSW integrated management over the next few years, based on recycling and
composting from separate collection and the incineration of the remaning fraction.
In accordance with the conditions outlined above, some basic aspects of the sysem
are specified in detail and some important modifications are proposed.

3.1.3.1 Separate collection

In view of the compostion of the MSW (see paragraph 1.1.3), separate collection
should concentrate on three main fractions.
Organic matter; paper and cardboard; light packaging (plastic, metd,
cartons)

Since there is such a smdl amount of glass in the MSW (1,2 %), its separae
collection is not recommended, at least a an early stage.

The qudity of the separate collection materids should prevall over quantity. That is
why the following measures should be considered as appropriate:

To give priority to sngle generators, that is, those able to easly separate large
quantities of high qudity recydables, for example office buildings (paper and
cardboard) or hotels, restaurants, catering services (organic matter).

Not to implement separate collection in isolated or low population densty
aress, a least at an early stage.

In that sense, planned separate collection objectives (see paragraph 1.1.4)
could be conddered dightly overvaued, especidly if separate collection cost
areto be maintained at reasonable levels.

Bulky wade is the main cause of uncontrolled dumping which may damege the city's

image. The current sysem of collection on predetermined days has two important
limitations
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Citizens want to get rid of a wadte tha is bothering them immediately and they
are not willing to wait for days or weeks to haveit collected.

Wadte collection without separation by type of materid makes vaorization
difficult.

That is why it is necessary to equip permanent points for bulky waste delivery, the so-
cdled "Recydling Parks' (see figure 2).

Hazardous MSW should also be mllected separately from the rest of MSW, in order
not to damage the qudity of the vaorissble materids (especidly compost) and to
prevent them from reaching landfills or other find disposd facilities.

Highest separate collection levels are reached with a depost sysem where the user
recelving the hazardous product must leave a deposit which he will recover when he
takes back the product or packaging. However, the organization of depost systems
for hazardous products (batteries, fluorescent, refrigerators with CFCs, paints, €tc.) is
not easy and must be implemented at anationd level.

It is, therefore, proposed to equip Recycling Parks to make it possible for citizens
(householders, manua workers, shops, etc.) to ddiver their hazardous waste free of
charge. This municipal service could be extended to smal quantity generators of HW
(see paragraph 3.3).

Ordinary recyclables (paper, plagtics, organic matter, etc.) would be dso collected a
Recycling Parks. Table 7 shows proposed separate collection levels.
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3.1.3.2 Valorization and disposal

The incineration of the remaning fraction is not conddered a viable solution for
Cyprusfor severa reasons.

Energy recovery would be low, since there is hardly any possibility for heat recovery.
Mogt organic matter (60 % according to separate collection goas) would be lost.

In view of the drict gas emisson limits that are going be in force in Europe in the
future, the economic feeshility of incineration will demand high capacity fadlities
(250.000 to 300.000 thy), which is incompatible with the proposad to set up two
incineration Stes.

Incineration can generate up to 30% secondary waste, some of which (fly ash) is
classified as hazardous.

Incinerdtion is in practice a barier to reaching the prevention and vaorization levels
that integrated management demands.

An Ecopark asan alternative

As an dternative to incineration, The Audit Team proposes the Ecopark concept: - an
integrated treatment centre for waste from different sources, which gives rise to the
technica synergies and the economies of scde which ae necessxy to optimize
meateria vaorization and energy recovery.

In its most encompassing design, an Ecopark has the following waste vdorization
lines (seefigure 3):
Vdorization of the MSW organic fraction, together with other organic
waste which are generated within the area of influence of the Ecopark,
such as
Indugtrid organic waste (food industry)
Sludges from urban wastewater treatment plants.
Green waste
Pig manure
Sea grass (waste from beaches)

Organic matter can be subject to two different trestments according to its quaity and
physica state:

Compogting (aerobic) of the best quality solid organic matter: organic
metter from MSW separate collection, industrid waste, sea grass,
green waste, s0lid manure. The output product is a high qudity
compost with a remarkable content of fertilizing substances.
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Table 7

Proposal of MSW separate collection levels

Colleetion methad Type of generators Collected fractions Collection frequency Maximum distance citizen
has to travel
Single generatars Food and gorden waste (hotels and resisurants) Daily
Paper and cardboard (ullices and shops) Periodicaily
Door to door Bulky waste =
Food and wisle Daily
o mﬂuﬁim”H Twice & weck
Puper, packaging and textiles {clothes and shoes) Penodically
Recyeling banks Backyard of buildings Food and garden waste Daily
Paper and cardhoand Penodically
| Light packaging Penodieally 100m
Remaining waste Twice a week
Hulky waste
Ciroup of houses Paper and cardboord
Light packagng
Fulky wste Periodically
Households, mamual Bulky waste
warkers (and maybe small
Recyeling Parks hnsinesses) Recyclahles Y km
Huzardous waste m small quantities

soiiree Aahit Team
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Anaerobic digestion of the organic matter mechanicdly separated from the MSW
remaining fraction and liquid manure.

Sorting and recovery of recyclables from MSW separate  collection:
paper/cardboard and light packaging.

Sorting and recovery of recyclables from the MSW remaining fraction
Sorting and recovery of bulky MSW
The refuse from al Ecopark trestments can follow two main lines

Preparation of fud loads for indudtrid kilns (i.e. cement). Some refuse (5 to
15 %) would remain and have to be digposed of at landfill.

Advanced thermd treatment (pyrolysis/gesification). These technologies are not
yet proven and it is consdered that at least 5 years will elgpse before low cog,
sndl or medium units have proved to be satisfactory. These technologies
generate little refuse so that the landfill needs would be very low.

Ecopark outputs

The Ecopark would produce:

High qudity compogt to be used in high vdue added applications. gardening, green
houses, irrigated land, vines, fruit trees, etc.

Medium quality compost for landscagping, land remediation, landfill covering, etc.
Biogas to produce dectrical energy and heset, or asafud for public trangport vehicles.

Recyclable materids. different types and qudities of paper, cardboard, plastics, metals,
etc.

Depending on the refuse trestment:
Fud loads for indugtrid kilns

Electric energy, heat and inet material for road condruction, or other less
conventiond uses, if the refuse is treeted by gasification.

Findly, MSW vdorization would be completed with the development of smdl and medium

szed businesses usng 'secondary’ materids to generate added vaue from Ecopark outputs
(materids and energy).
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Ecopark location

Economies of scale and the location of farms and food industries point the way to the location
of the Ecopark between Larnaca and Nicosia, on the site proposed for one of the planned MSW
incineration facilities

To confirm this location, a detalled study about the quantities and points of generation of the
different waste to be treated at the Ecopark should be developed. However, from an exclusvely

technicd and economic point of view, the Audit Team congders that combining the waste from
Larnaca and Nicosa areas is the logica option.

Concentrating MSW treetment and vdorization feclities entalls a certan increese of the
transport needs, but, in return, important advantages can be obtained:

A fewer number of Stes and locations

Hexibility: adaptability of quditative or quantitative varigtions of wade input, due to the
different types of trestment available. This dlows a progressve implementation of the
Sseparate collection.

Common process areas. waste reception, pre-trestments, etc.

Strong scale economies and technica synergies for waste vaorization.

However, a detaled study might conclude the need for a separate location of a facility (for
example, paper/cardboard or light packaging sorting plants).

Advantages of the proposed solution (Ecopark) over incineration

The Audit Team congders that the Ecopark solution has decisive advantages over incineration:
Integra profiting of organic matter to produce compost and energy.
Smadller investment and operation cods.
Higher MSW materid and energetic vaorization.
While incineration is a capitd intensve technology (purchasing foreign technology), the
Ecopak is a labour intendve technology which develops a diversty of economic
activities around it. This in turn, induces a grester modernization of the country, snce it
is an integrated solution with anumber of economic and socid agents involved.
Much better acceptance by population.

Better internationd image.
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3.2 Medical Waste
3.2.1 Biomedical waste: traditional management ver sus advanced management

Biomedicad waste (BMW) is by fa the man problem for waste management a hedth care
centres, because of the large quantity (about 40% of a hospital total waste generation) and
because of its drong psychologica burden derived from its infection potential, its nature and
look.

The appearance of AIDS in the early 80s resulted in a strong public sengtivity about hospita
hygiene and, in paticular, about waste, especidly among hedth and cleaning daff. As a
respponse, many hospitd extended the application of "universa precautions' to wade
management, so that any biomedicd waste (BMW) was condgdered as infectious. This fact,
together with generdization of one-way hedth materid, caused hospitads to generae large
quantities of BMW.

In the late 80s, faced with more and more complex waste management and with a high cost for
the hedlth sector, severa countries (Canada, Netherlands, Germany, USA, among others) began
a research process into the biologicd contamination of BMW and its repercussions for public
health. The conclusions of this process were consolidated in 1990 and 1991 and were decisive:

Traditiond BMW management practices, that respond to perceived risks, do not have
ather a microbiological or a epidemiologica judtification. It is necessary to go towards a
BMW management which is not essentidly based on psychologicd or emotiona
reasoning, but has a scientific coherence and confronts the red risks associated with
BMW:

Hedlth risk by infection insde hedlth care centres.
Environmentd risk by ar pollution from sub-standard incineration.

Only asmdl percentage of BMW (between 3 and 5%) should be classified as
being specid (SBMW).

As a consequence of these basc conclusons, two BMW management criteria are now co-
exigding in the mogt advanced countriesin thisfied, asit isshown in teble 8.

Table 8
Basic models of medical waste management
BASIC DESCRIPTION REPRESENTATIVE
COUNTRIES
Traditional Most or al BMW are classified as | United Kingdom, France, Belgium.
management specia
Advanced Only a small percentage of BMW are | Germany, Netherlands, Austria, Canada
management classified as special

Source: Audit Team
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In countries such as the USA or Spain both types of management are gill coexisting, depending
on the State or Region. In Catdonia and, in paticular, in the metropolitan area of Barceona
advanced management is gpplied.

SBMW generation aso depends on size (number of beds) and specidization of hospitas and
cdinics. In Cyprus, the Audit Teem has not succeed in obtaining this basc information.
However, in order to reflect how far the management mode sdlection affects the dimensgon of a
centra disposal facility, table 9 shows an estimate of the generation of SBMW in Cyprus.
Table9
Sensibility of Special BMW generation in Cyprusto the BMW management model

Total number of beds Average unitary SBMW generation SBMW to beincinerated
in Cyprus (kg/bed/day) (tly)
Traditional Advanced Traditional Advanced
2.000 management management management management
11 014 800 100

Source: Audit Team
3.2.2 Proposal for the development of medical waste management in Cyprus

The Audit Team is aware of the likely oppostion of the population to incineration and that
disnfection technologies are a patid dternaive that is being agpplied in some European
countries’. Despite that, the Audit Team considers that the best way to dispose of most
hazardous MW is incineration in a central facility which gives sarvice to al hedth care centres
in Cyprus, as the Government has planned (see paragraph 1.2.2), for the following reasons.

Incineration has been the solution traditiondly gpplied by many European hospitds. This
is the current solution a the Larnaca Hospitd. However, on-ste incineration fadlities
ae not a dl gopropriate for compliance with the drict gas emisson limits which
environmental protection demands’. These limits (according to the date-of-the-art
combugion and pollution abatement technologies) are especidly judified in  urban
resdential areas where hospitas and clinics are normally located.

To comply with these limits it is necessary to equip the last generation kiln and podt-
combugtion chamber with a high efficiency gas trestment sysem. In these conditions, an
incinerator becomes a technicaly very sophidticated inddlation, that requires specidized
operation and mantenance which is difficult to address in a hedth care centre (whose
mission isto improve patients quality of life and not to incinerate wagte).

Beddes, operational and capitd costs would be very high because of the lack of
economies of scale which one hospitd done, with limited waste generation, would have
to bear’. The greatest efficiency of gas trestment systems is reached with a non-stop

1 Especially, thermal disinfection in autoclaves (pressurized steam), which is applied in a decentralized way
(for example, in Germany) or in a centralized way (for example, in Spain).

>The proposed new European Directive on the incineration of waste (COM(1998) 558 final), will regulate
MW incineration to very high standards.
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operation (24 hours a day), which is adso incompatible with the operation of an

incinerator by only one hospitd.
This explains why, in the European Union, most of on-ste incinerators have been closed
down.

Consequently:

It is strongly recommended not to install on-site incinerators at hospitals and dinics. It
could be said that, facing the pressing need to minimize the emission of toxic compounds
contained in the combustion gases, this method of treatment belongsin the past.

According to the information given to the Audit Team by the Minidry of Agriculture, in Cyprus
there is no dgnificant wade incineration facility in operation. Strategicaly, Cyprus should have
available an incineration plant, where waste or products which for any reason must be destroyed,
such as certain pesticides or reagents, drugs or other confiscated materias, can be treated.

Obvioudy, this plant would aso be used to dispose of some MW:

Certain chemica waste (mostly generated at the pathologica anatomy laboratory)
Experimenta drugs

Citogtatic waste

SBMW

However, to desgn the complete MW management cycle (internd management, transport and
disposd), it is necessary to carry out a detaled study with the following minimum contents:

Decison about traditiond or advanced management. Besides the radica discrepancy
concerning SBMW definition, both modds adopt quite different internd  management
and externa transport practices, which have to be evduated in detail in order to reach a
find decigon.

If advanced management is chosen, landfill Stes and disposal practices for NSBMW.

The possbility of managing certain biologicd and chemica liquids as waste waters (into
the drainage system). Conditions that have to be fulfilled by the sawage system.

Packaging, storage, collection and externd trangport practices for the different MW
types.

On the other hand, to guarantee the rigour and the continuity of the implementation of the finaly
sdected technical solutions, it is recommended to develop some complementary organizationa
measures:

To develop a specific piece of legidation at the nationd level about MW management.

To devdop an "Internd MW Management Guide', to ease the practicd interpretation

30nly centralized incineration facilities, which receive waste from a number of health care centers, can be of
sufficient size for economic feasibility.
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and gpplication of the legidation adopted.

To edtablish a training program for the persons respongble for the hedth care centres.
This training should aso be receved by municipa inspectors in charge of contralling
waste management practices at heath care centres to ensure that they do not pose a
donificant risk to the waste and waste water municipad services (occupationd and
environmenta risks).

To devdop an informative ledflet addressed to the cleanang gaff, about good practices
in the prevention of infections.

It has to be taken into account that sound MW internd management, especidly its
segregation, is essentia for the efficiency and safety of the whole system. It is not worth
the application of the best MW packaging, collection and treatment technologies, if
internal management is deficient or the criteria on which it is based are rot accepted. The
hedth daff is the main executive for internd management and therefore they must be
fully informed as well as trained about the basic practices required by them.

3.3 Hazardous Waste
3.3.1 Specific solutionsfor small quantity generators

As explained in paragraph 1.2.2, hazardous waste (HW) generated in Cyprus will be trested at
two centrd facilities Vahia Gonia plant which is in operation, and the planned plant in
Kotgatis.

By means of these centrdised plants, medium and large quantity generators in Larnaca will be
well served. After a certain storage period, the length of which will depend on the quantity and
avalable space, they will be able to hire a licensed trangporter to take the waste to the centrd
plants.

Citizens in Larnaca will be adle to take ther HW to a Recycling Park (see paragraph 3.1.3.1),
whereit will be classfied, grouped and transported to the central plant.

But a number of smdl quantity generators (industries and services that generate HW in smal
quantities, such us workshops, laboratories, printing facilities, dry cleaners, smadl indudries,
etc.) would be out of the sysem. Due to the lack of economies of scae and technicd difficulties
in the transport and treatment of smal quantities, as well as the lack of pace to store HW
digposd in centrd fadlities, ther incduson would not be feasble This waste would not be
admitted in a Recycling Park ether except by specid arangement as the service is free of
charge designed for domestic users.

It is because the quantities are smdl as in the case of domestic HW, that this HW is often easly
disposed of through a sawage system (if there is a connection), or into the MSW containers,
causing serious environmenta problemsto the city of Larnaca:

Toxic leachate at MSW landfill.

Hedth risksfor MSW gaff and for sawage system maintenance steff.
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Contamination/pollution of the compost produced from MSW.

Disruptions in the biologicd processes for waste water trestment. Chemica pollution of
resulting dudges or treated water.

Polluting emissions (mercury and other heavy metals), if thereis MSW incineration.

That is why, it is proposed to deveop a specific service for this kind of generator, which
congds of:

Giving advise about HW identification, segregation, packaging, labdling and storage.
Routine collection.

Storage a a transfer gtation, where HW would be classfied and grouped to optimize its
trangport to the centrd disposal facilities.

It is proposed to extend the HW area within the Recycling Park and equip it with human and
technica means to operate that commercid service.

Smal quantity generators and the types of HW they are generating should be inventoried. Then,
the sarvice daff in charge should send a lega-commercid letter to them, informing about the

new service and their obligation to use it and avoid any consequent pollution.

4.0 RECOMMENDATIONS

The following recommendations ar e proposed for the consideration of the
Municipality, Central Government and other bodies, as appropriate:

1. Adopt a proactive waste policy, which foster and, when necessary and feasible, leads the
attainment of four essential goals:

To contribute to the modernization of srategic economic sectors and develop
economic activity around recovery and valorization of recycled materials and

renewable energy.
To grictly protect ground and superficial water quality (including sea water).

To improve the organic soil structure, save water and decrease non-point source
pollution, through the utilization of organic wastein true Mediterranean style.
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To contribute to the improvement of the Municipality' international image, and
development of greater self-esteem and identity within the population.

2. That Larnaca Municipality leads the development of a MSW integrated management
system, following the scheme proposed in paragraph 3.1.3 and fig.3.

2.1.

2.2

Larnaca should foster a cooperation agreement between local authorities in a
L arnaca-Nicosia Waste M anagement Council (LNC) composed of the following:

Larnaca Municipality

Nicosia Municipality

Other Municipalitiesin Larnaca and Nicosia Districts

Federation of Villages and Improvements Boards in Larnaca and
Nicosia Districts.

The LNC should develop a study into the economic feasibility of the

integrated system and its detailed design. In particular, the following areas should
be studied:

Implementation stages of the separate collection. For each stage the following
should be defined: geographic area, involved generators, separate collection
methods and logisticsto minimize local gover nment's costs.

Ingtitutional measures to foster separate collection not only in quantity, but above
all in quality involving the following consider ations:

National or local legidation which make it compulsory for industrial and service
generatorsto separaterecyclable waste for collection.
An optimized design of the separ ate collection containers.

A door to door information and awareness campaign for the population, to be
devised in a professional way and including periodical follow-up campaigns.

Provide homeswith internal means of waste separ ation.

A deposit system for some particular domestic hazardous waste.

Quantitative and qualitative characterization of non-municipal organic waste that
will be treated at the Ecopark, and identification of the generators (food industries,
pig farms, etc.).

Location of the Ecopark and the advisability of placing certain facilities outside the
Ecopark.

Costs of the M SW integrated management system and financing options.

Administrative management of the construction and operation of the Ecopark. It is
recommended that at least the three following options should be consider ed:

Direct operation by the LNC.
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The contracting out of the operation to a private company.

Condgruction and operation by a mixed company formed by a private civil
works company, non-municipal waste generators, the LNC and the
Government of Cyprus. The private company, (which could be the main
partner), should be selected by a public contest.

Development of special industrial areas for the location and support of SMEs that
utilize the output products from the Ecopark as a raw material. The following
stimulating measur es could be considered in these areas:

To providetheplot of land at zero or low cost.
To smplify administrative procedures.
Economic aidsto launch the companies.
Technical and commer cial advice free of charge.

The goal isto develop a market for recycled materials that brings the highest
possible added value and foster s competition to maintain prices.

The closng down of current landfills, the monitoring of groundwater quality and
the underground migration of landfill gas. The opening of adjacent cells complying
with the new European Directive on waste landfilling.

3. As a main industrial and services centre, it is recommended that Larnaca
Municipality develops a hazardous waste (HW) in small quantities management
service, asit hasbeen defined in paragraph 3.3 (HW transfer station).

The operating company, together with the local Administrations, should:

Identify all potential costumersfor the service.

Remind them of the fact that they are obliged to manage their HW corredly,
given the vital importance of preserving water quality as well as the quality
of waste water treatment dudges, treated water quality and compost quality.
Inform potential customers about the scope of the service, its rates and
means of contact

This service, should either be a part of a Recycling Park or not but should accept
domestic HW free of charge.

4. Larnaca Municipality should create a Recycling Park for citizens to deliver
bulky waste. Once MSW separate collection was in place, the Recycling Park would
be supplied with containers for the delivery of recyclables. The transfer station for
HW could also be integrated within the Recycling Park or be located separ ately.

5. Larnaca Municipality should pressthe Government of Cyprusfor it to:
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Clarify the management of all types of medical waste (MW).

Draft a specific piece of legidation for thiskind of waste as soon as possible.
Start the planned hazardous waste incineration plant, which is necessary to
dispose of HW collected by municipal services.

6. Larnaca Municipality should foster this integrated waste management system,
with the previousy mentioned goals and strategies as a basic system for Cyprus
which as such should be taught at schools and universities, and be subjected to a

continuous monitoring and improvement process.
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CHAPTER 10 POLLUTION CONTROL

1.0 INTRODUCTION

There are three indudrial aress in Larnaca. Two of these are in the city and the third is

the ail refinery including the petroleum and LPG storage farm of six companies. The
resdents of Larnaca have regisered many complaints againg the oil refinery and
have petitioned the Municipdity to relocate thisingalation.

Within the Larnaca urban area are located 516 smal indudtries, 299 (58%) of which are
in the residential area (see Annex 1).

Other sources of indudtria pollution which are discussed below are the Nationd Airport,
the seaport, the hospita incinerator, the sewage pumping stations, the sewage trestment
plant, vehicular pollution and that from the power station outside Larnaca.

1.1 Thelssues
The issues discussed below are

ar pollution
industrid waste water trestment
hazardous waste
hazardous materias storage
problems due to odours
noise
radiation
2.0 AIR POLLUTION
2.1 Air Pollution Sources
2.1.1 The Oil Refinery
The Cyprus Oil Refinery isthe only petroleum refinery in Cyprus. It is owned by the
Government of Cyprus (35%), the Oil Marketing Company divison of the British
Petroleum Co., Ltd. (30%), Socony Mobil Co., Inc. of the U.SA. (20%) and
Petrolina (15%).
The Cyprus Refinery condsts of the following units: (see Annex 2)
Crude didtillation

Hydrotreatment
Patforming
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LPG trestment
High vacuum didtillation
Bitumen blowing

The refinery digtils 3800 tong/day of crude and 1.2 million tonslyear. Their energy source
derives from 90 tong/day, of which 45 tongday are heavy fud oil containing 2.2 - 2.5% S
and 45 tons/day of gas containing 2% S.

According to their permit, SO2 and NOx ae monitored continuousy and their
limitetions are;

Smoke test (Baharain scale) Below 3
cO (Mmg/Nm3) 200
SO2 (" ) 1700
NOx (" ) 450
Particulates [dust] (" ) 100

The results presented to us were within the permit limits, though data pertaining to
particulates [dust] were not given.

There are no redrictions relating to the emisson of volatle organic compounds (VOC)
from the storage tanks.

The flare is desgned for a smokeless capacity of 10 tons. In a mgor falure 50 tons of
gases will burn in the flare with dark smoke.

The main complaint of resdents living close to the refinery relate to obnoxious odours.
These arise mogly from the oil-water separator, the dudge storage area, VOC emissons
and leakages.

2.1.2 Power Station

The Power Station is located a Dhekelia and supplies 360 MW of dectricity from sx
units of 60 MW each. The fud used is the same as that used by the refinery, containing
2.2 —25% S, and an imported fud having 2% S. The agphdtene content of the latter fuel
is4.42 (the tender specification calsfor 7%).

The pollution emitted from the power dation is much more serious than that from
theoil refinery. Wind from the power station reaches the area of Larnaca 12% of the
time, according to the digtribution of wind directions in the region. The influence of the
power stetion on the ambient air quaity must be investigated.

2.1.3 Larnaca Airport
No data is avalable reating to ar pollution deriving from the Larnaca arport. The

environmental impact andyss (EIA) prepared for the arport did not examine the
potentid problem of pollution from either the existing nor the proposed airport extension.

2.1.4 Hospital Incinerator (Hova Pyrolyse System) see Annex 3
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(250 hospital beds)
Hogpitd wadte is incinerated in a unit having a smdl thermd reactor and no additiond
equipment for minimizing emissons. Because the hospitd is located in the centre of the

town, an assessment of its operdtion is urgently required. The incinerator must be shut
down if itsemissons are found to be dangerous.

2.1.5 Transportation

The contents of lead in the gasoline (0.35%) and sulphur in the Diesd fud (1%) and its
use in Cyprus condiitutes a source of high levels of these pollutants. The number of older
cars ds0 aggravates air pollution emissons.

2.1.6 Petroleum Storage Companies

The petroleum storage facilities are a source of VOC emissions.

2.1.7 Sewage Treatment Plant

The sawage trestment plant_per se is not an ar pollution problem. However, problems
can aise from the dudge, from the mdfunction of the biologica treatment and from an
over-capacity (for consderation in the future), giving rise to obnoxious odours.

2.1.8 Sewage Pumping Station

Since these are located in populated aress, they condtitute a potentia odour problem if the
activated carbon used is not changed according to the producer's instructions.

2.1.9 Manufacturing Plantsin the Industrial Area

The two meat processing industries, the dairy and the vegetable oil production plant can
be sources of obnoxious odours if the waste water treatment units do not operate
efficiently or if dudge or solid waste are not carefully treated and disposed in approved
places.

The grain storage slos are sources of dust pollution from the industrid area.

2.2 Ambient Air Quality

There are no monitoring dations in the Larnaca area. Therefore, no data is available. In
view of the presence of a power dation, an oil refinery and the naiond airport in the
vicnity, it is very important tha an ambient ar quaity monitoring sysem be inddled in
the future.

Air monitoring units should be located near the oil refinery and near the arport. An
additiond monitoring dation should measure pollution from trangportation. In every
monitoring dation, meteorological data should be collected in order to correate the
pollution measured with the sources.

The location of the monitoring stations must take into account nearby population centres,
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prevailing wind directions and the various pollution sources.
2.3 Legidation
The rlevant pieces of nationd legidation are:

Control of atimaospheric pollution from industrid sources law (No. 70/91)

Motor vehicles and road traffic law (No. 86/72) and motor vehicles regulations
(No. 66/84)

The 1992 regulations under the petroleum products law of 1975

Criminal code law (CAP. 154)

2.4 Enforcement
Indudtrid activities which are classfied as regigerable processes require a permit for
operation and a license must be obtained. Regulations based on the law provide for the
seting of amospheric qudity objectives and for emisson standards of a case-by-case
examingion. The locad municipdity is not involved in the licensng process nor in its
upervison.
25 Summary and Conclusons
There are no available measurements of the air qudity in the Larnaca area for the purpose
of comparison with the limiting vaues st by the Cyprus ar qudity objectives and the
relevant EU directives.

The ar qudity in Lanaca is influenced by a mixture of pollutants from the ail refinery,
the power station, the airport and road traffic.

The hospitd incinerator must be checked immediady for the possble emisson of
hazardous gases.

The sulphur content of 25 % in the heavy fud oil used in the refinery and in the power
dation isvery high.

The sulphur content of 2% in the gas used in the ail refinery isdso very high.
The Diesd fud used has avery high sulphur content (1%).

The lead content of 0.35% in the gasoline is very high.

Odours emanating from the ail refinery are a serious problem.

2.6 Recommendations

The following measures are recommended for the consideration of the
Municipality and other bodies, as appropriate:

1. Egtablish an air quality monitoring network consisting of four monitoring stations
and a central computer centre. One of these should be intended to measure road
traffic pollution.



2. The sulphur content in the heavy fud oil should be reduced to 1% and that in the
gas, to 0% sulphur.

3. The sulphur content of the diesdl fuel should be reduced to that of the European
gandard.

4. Produce unleaded fuel and phase out the use of leaded gasoline.

5. Minimizethe emission of VOC from the storage tanks.

6. Minimize odour emissions from the oil refinery.

7. Egtablish a local environmental management to supervise the industries with
respect to their compliance with the requirements set by the permits, to coordinate
between the local municipality, the ministries and the industries, and to be

responsiblefor the air monitoring network.

8. Improve the smokeless capacity of the ail refinery flare.

3.0 INDUSTRIAL WASTEWATER

3.1 Sources

3.1.10il Refinery

The ol refinery wastewater trestment s ystem fo r the cooling water which comes from
the sea, the process units and rain water are described below. (see Annex 4)

The requested limiting contents of pollutants in the refinery's effluent are asfollows:

Zinc (i gko) below 100
Copper ( ") below 100
Cadmium ( " ) 200
Mercury (" ) 50
Chromium (" ) -
Leed « ") -
BOD (mg/l) below 30
COD (") below 30
TSS (") below 30
pH 6-9
Oil content (") 5
Phenols (") below 0.5
Conductivity -

Because the cooling water and the industrial process waste water are mixed together after
oil separation, the holding basin outfdl data are below the required limits. The dudge

121



produced in the oil separator and from storage tank cleaning are stored in unlined, open
ponds. Starting in April-May of this year, the dudge will be incinerated in acement kiln.

3.1.2 Petroleum Storage Companies

Sludge from the storage tanks are currently trested in drying beds and stored in ponds. In
the future, the dudge will be trested as described above for the oil refinery. The
wastewater must be treated.

3.1.3 Factoriesin thelndustrial Area

Each of the two meat processng plants, the dairy and the vegetable ail industry has its
own biologicd trestment plant and individua permit limits which are unique for each
effluent. These limits are negotiable.

For example, the requirements for the effluent of the Lambrianidis meat processor are:

Temperature below 307°C
pH 6.5-85
BOD 100 mg/l
COD 300 "
TSS 50 "
Oil (s fat) 10 "
Conductivity 9000

B 1mgl
NaCl 1400 "

These components ae checked by the Ministry monthly. The trested effluent is
discharged into the surrounding area where it permeates into the ground. The permit
requests are a related to the underground water qudity, which in that vicinity is very poor.
The data we received were;

pH 7.68

TDS 6736 mg/|

cl 1914 "
S04~ 2350 "
HCO3 281 "
NO3 75.9"

NOy 6.0"

Na* 1294 "o
K+ 63.8"
Ca?t 766 "
Mg+ 171 "

B 2.1
Hardness 2620 " (asCaCOg)

According to this company's permit, this effluent is not intended to be connected to the



municipa sewage trestment plant even in the future.
3.1.4 Airport

The arport has no effluent trestment facility. Ore is intended to be built to handle the
maximum designed flight volume of 12 million passengers per year.

3.2 Legidation

Water pollution control law (No. 69/91) and relevant regulations

The sewage system law (No. 1/81) and relevant regulations

Thefisheries law (cap 135), the fisheries (amendment) reg. of 1981, 1989, 1990
Petroleum law

3.3 Enforcement

331 A pemit is required for every indudriad effluent. These permits may be granted
under terms and conditions with regard to the rdevant effluent standards, the quantity
concerned, the ste and the intended manner of disposd.

3.32 Indudrid effluents are currently managed by each industry and disposed of in
absorption pits. A smdl number of indudries, such as the meat processng plat, the
dary and the vegetable oil industry in Larnaca dready have wastewater trestment plants
indaled. For other smadl indudtries there is no supervision.

3.4 Summary and Conclusons

Treated effluents from the smdl scade indudries and the food industry are discharged to
absorption pits and thus permestes into the ground.

The ail refinery effluent is diluted with the sea water emanating from the cooling system.
There are no requirements nor supervison of the wastewater from small scae indudtries.
3.5 Recommendations

The following measures are recommended for consderation by the Municipality
and other bodies, as appropriate:

1. Treated effluents from the small scale industries and the food industries in
Larnaca must be connected to the municipal sewage treatment plant (MSTP) and
not discharged to absorption pits. After the additional treatment in the MSTP, it
can berecycled for irrigation.

2. All effluents treated within the industries must be supervised by the MSTP. The
major sources must install on-linerecorders.

3. The ail refinery effluent must be treated according to the best available
technology and not diluted with sea water asisthe current practice.
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4. 0HAZARDOUS MATERIAL

Though hazardous materids in the Lanaca aea do not comprise an obvious or
continuous pollution problem, they are potentialy the most dangerous environmentally.

4.1 Storage of Hazardous Material
4.1.1 Storage of Distillates

The five companies, BP, Eso, Ling, Mobil and Petrolina, dl store large quantities of
digillates. Their sources of supply ae the loca oail refinery and the importation of
unleaded and Jet A-1 fudl. The Storage capacities are given in Annex 5.

4.1.2 Storage of LPG

The three companies, Mobil, Petrolina and Intergas store huge quantities of LPG in large
700 ton spheres. Thetotal storage capacity of LPG is 5000 tons.

4.1.3 Storageof HazardousMaterialsin the Oil Refinery

The ail refinery is a 1.2 M t/yr crude refinery and produces 3800 t/day of didtillates,
operaing 340 days per year. Its supply of crude ail is the responghility of the five ail
marketing companies - BP, Esso, Lina, Mobil and Petrolina - which purchase crude all
and trangport it to the refinery site. The refinery processes the crude for these companies,
charging them for this service.

At dl sages, the crude and products reman the property of the supplier. The refined
products are dedivered to the companies, which are responsible for their marketing. The
LPG storage capacity conssts of only two tanks of 20 tons each.

The tetramethyl lead (TML) used to produce the 0.35 g/l lead content gasoline is stored in

the refinery complex. This maerid is very dangerous and both the quantities and
location must be carefully checked.

4.1.4 Chlorine Storagein the Municipal Sewage Treatment Plant

The effluent of this plant is chlorinated before beng supplied for irrigation. In this
connection, four tons of chlorine will be stored a the Municipd Sewage Treatment Plant.

This materid is very dangerous, and because of the proximity of the MSTP to the arport
and nearby Salt Laketourist area, the risk must be checked very carefully.

4.1.5 TheTrangport of Hazardous Materials

Thefollowing transportation systems of hazardous materials must be checked:

Pipdines from the ail refinery to the oil marketing companies
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Pipelines from the sea to the oil marketing companies and to the ail refinery

Down-loading of crude tankers

Down-loading of LPG ships

Down-loading of didtillates

LPG tank truck loading and transport

Didtillate tank truck loading and trangport

TML and chlorine handling systems &t the port aswell as their road transport.

4.2 Legidation

The broader issue of risks and accidents relating to industrial sources is to be dedt with
by regulations under the Hedth and Safety & Work Law, which is in line with the ILO
Safety and Hedth Convention and the relevant legidation of the European Union.

A mgjor hazards control system is about to be established.

4.3 Summary and Conclusions

The ail refinery, the Sx oil and LPG marketing companies, the underground pipes and the
road trangport of LPG and didtillates must be checked in an integrated quantitative risk
asessment (QRA) since no risk assessments are available.  Some risk assessments for the
ol refinery ae in exigence, but not in accordance with integrated risk assessment
methodology.

In the risk assessment, both the exiging and future arport must be taken into
condderation. In the EIA of the arport there are no available data with respect to risk

assessment.

The QRA mugt aso reate to the subject of chlorine use in the MSTP and its import as
well asthat of TML.

4.4 Recommendations

The following measures are recommended for the consideration of the Municipality
and other bodies, as appropriate:

1. Considering the area in which are found the ail refinery, oil marketing companies
(see Annex 6 ) and an increase of airport activities on the one hand and the
increasing number of people on the other, a risk management policy is required to
avoid exposur e of the public to unacceptablerisks.

2. For a clearer insight into the risks due to both the present and future activities, an
integrated QRA should be performed with the following objectives:



(). To analyze the individual and societal risk presented by the airport
and the ol refinery, the storage of LPG, chlorine and digtillates,
underground pipelines and the transport of chemicals by road tankers.
Individual risk is defined as "The frequency per year that a hypothetical
person will be lethally affected by the consequences of possible accident
during an activity with hazardous materials’. The individual risk is a
function of the distance between the exposed person and the activity,
regar dless of whether people actually livein the area.

(i1). Societal risk is defined as " The cumulative frequency that_a minimum
number of off-ste people smultaneoudy will be killed due to possible
accidents during an activity". In this case, the actual presence of people in
the surroundingsistaken into account.

(iii). To compare the determined risk with the Dutch and British risk
acceptance criteria, and to indicate possible areaswhere a serious risks exists.

(iv). Torecommend measuresto reduce therisks

(v). To assess the consequences of both a worst case scenario and a most
probable case scenario for emergency planning pur poses

(vi). To indicate the sensitivity of the calculated risks with respect to
theinput data.

3. The results of this QRA study should be used to identify activities of high risk in
public areas. It is recommended that for these activities a detailed external safety
report should be requested, including recommendationsfor risk reduction.

5.0 NOISE
5.1 Noise Sources
5.1.1 Airport

There are no avalable data or noise measurements. Nether is noise conddered within
the environmenta impact assessment of the new airport.

5.1.2 Small ScaleIndustriesin Residential Areas

Industries such as automobile mechanics garages, bakeries, carpenters, clothing
industries and workshops are potential sources of noise (see table on page 50).

5.1.3 Restaurantsand Bars

Restaurants and bars located in resdentid areas and which open evenings into the early
morning are a potentia source of objectionable noise, especidly in the tourist season.
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5.1.4 Pumping Stationsfor Sanitary Sewage

Such daions located in resdentid areas must be designed so as not to produce
objectionable noise.

5.1.5 Road Traffic
Heavy vehicles and motorcycles are the mgjor source of objectionable noise from traffic.
5.1.6 Construction Activities

Earthrmoving machinery and compressors ae the mgor sources of noise from
congtruction activities.

5.2 Legidation

Motor vehicles and traffic law (No. 86/72) and regulations (No. 66/84)
Protection of common peace law (No. 27/74)

Aerodromes law (CAP. 300)

Air navigetion (aircraft noise) reg. of 19838

Hedlth and safety at work law (No. 89 [1] 96)

Civil wrongslaw (CAP. 148)

Criminal code (CAP.)

The draft bill for the protection of the environment will empower the competent
authorities to issue mandatory abatement notices (orders). It aso includes provisons for
ambient noise exposure levels, programs for the reduction of noise exposure, the
establishment of noise abatement zones and the control of noise emissions from various
activities and uses.

5.3 Conclusion

There are no avalable data regarding noise messurements nor dSatistics of complaints
from the public.

5.4 Recommendations

The following measures are recommended for the consideration of the Municipality
and other bodies, as appropriate:

1. Initiate the continuous measurement of noisein one of the air monitoring stations.
2. Empower the competent authoritiesto issue mandatory abatement notices.

3. Control the noise emissions from various activities and uses by the Health and
Hygiene Department.

6. RADIATION

6.1 Radiation Sources
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Locd TV dations
Locd Radio gations
Cdlular phone antennas

6.2 Radiation Measurement
No radiation measurements were available.

6.3 Recommendation

The following measure is recommended for the consideration of the Municipality
and other bodies as appropriate:

Initiate a radiation measurement survey in the vicinity of TV, radio and celular
phone antennas. Compare the results with the IRPA standards if no other national
standard isavailable.

7.0 SUMMARY AND TIMING OF RECOMMENDATIONS

7.1 Recommendationsfor the First 18 Months

711

Egablish an air monitoring network of four monitoring sations and
acentral computer centre.

7.1.2 Preparean integrated QRA for all hazardous materials.

7.1.3

714

7.1.5

7.1.6

Start the continuous measurement of noise emanating from the
airport.

Establish alocal environmental management unit.

Assess the operation of the hospital incinerator.

Control noise emissionswith the Health and Hygiene Dept.

7.2 Recommendationsfor the Next Four Years

721

71.2.2

7.2.3

724

71.2.5

71.2.6

71.2.7

Reduce the sulphur content in the heavy fuel to 1% and in the gasto
0%.

Reduce the sulphur content in the Diesel fuel to 0.035%.
Produce unleaded gasoline.
Minimize odour emissions from the ail refinery.

Minimize VOC emissons from the oil refinery and from the oil
mar keting companies.

Implement the QRA report requirements.

Unite the treated effluents from all of the industries, except that of the
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oil refinery, tothe MSTP.

7.28 Treat the oil refinery wastewater according to the Best Available
Technology principle.

7.2.9 Reducethe LPG storage capacity.
7.2.10 Issue mandatory abatement noticesfor noise pollution.

7.2.11 Relocatethe small industrieswhich at present arein residential
areas.

7.3 Recommendations for the Next Ten Years

The policy regarding maintaining the 90 day storage of crude oil or digtillates, and
the present dtuation of only 30 days storage must be decided upon by the
government. If the decison be that Cyprus will import all of its distillates and no
refining processes will be performed locally, then all of the 90 day storage capacity
should be designated for distillates and the storage tanks of the refinery and those in
the Larnaca area can be removed elsewhere. If the decison be that the oil refinery
will maintain its on-site storage tanks, those of the refinery, as well as those of the oil
marketing companies which are found to be dangerous should be removed to the
new storage ar ea.
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ANMEX

Location of Small Industries within the

‘Larnaca Urban Area

Location Number of unit %o
entral Business District (CBD) 127 24.7
tivity spines ey 13
ixed Business Areas | 23 44
esidential Areas | 299 57.9
otal 516

4.4% Activily spines
B Mided Business Areas
El' Residential Areas
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CHAPTER 11 WATER SUPPLY

1.0 WATER RESOURCES
1.1 Introduction

Cyprus, has an area of 9.251 square km, but its arid Mediterranean climate is quite varied
due to the diversfied topography of the idand. Hot and dry summers lasting from June to
September and rainy winters extending from November to March, are separated by the
rather short duration season of Autumn and Spring.

Water is the most congtrained naturd resource in Cyprus and the correct development of
it is one of the highest priorities for the country. The Government is responsible for the
planning and management of this resource nationwide (both surface and underground
water).

The Minigry of Agriculture, Naturd Resources and Environment (MANRE), has been
responsble through the Water Development Department (WDD), for the mgor projects
that have been implemented in order to have the maximum availability of water.

The WDD, as the predominant technical agency in the water resources fied, is in a
postion to provide a high degree of overdl integrated management of water resources in
an inditutiond framework in which locd authorities are responsible for digtribution and
sdes to consumers. In addition to the planning, design, congtruction and maintenance of
water development works, the WDD is aso respongble for bulk sdes of potable water
(including providing treatment where it is needed) to water boards, besides its traditiona
role of supplying surface water to villages and irrigation systems.

The Minidry of Interior has a largdy adminidrative role. It is concerned with the legd
aspects of water resources planning, development and management, and has, in its digtrict
officers, legd authorities concerned with the irrigation and domestic water supply
projects.

Water supply depends mainly on the Storage of surface water in reservoirs and
groundwater recharged from the infiltration of rainfdl. In the hilly areas other water
resources are the springs which are numerous and have been a traditiond source of
irrigation water and village water supply.

The agricultura sector is by far the largest user of water, accounting for about 75% of
total water avallable from surface and groundwater sources. The largest proportion of this
water is pumped from groundwater aquifers (in 1991 &t least 65%).

Domestic and industria use account for the rest (19% and 6% respectively in 1991).

Finaly, due to the drought of recent years, the water problem has intendfied and the
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desdination of seawater has been undertaken to ensure sufficient supplies.
1.2. Surface Water

Ranfdl is the only source of water in Cyprus and is highly variable from year to year.
The last two years have been a period of drought (as in the 1989-1991 period). The
ranfdl has been less than 300 mm, compared to the long-term annua average of 500
mm. In certain areas, however there has been perhaps twice the average level of snow, a
heights above 1000 m on the Troodos Massif.

Sunlight intensty and low douds result in very high rates of eveporation, estimated a
80% of the totd precipitation.

There are no perennia streams. Runoff occurs only during the rainy season (about 85% of
the totd rainfdl) from about November to March.

The WDD has put a paticular emphasis on the condruction of dams, mogdly in the
mountainous area of the South and West, and the conveyance of water from the dams to
other parts of the idand.

Currently, the number of dams constructed for the WDD is agpprox. 100, but the greater
part of these are smal reservoirs. Their reserve capacity is 300 million cubic metres.

At present, due to the drought over the last few years, the water reserve in the mgor 17
dams which store a mgor part of the country’s water resources, was 38,800,000 cubic
metres in January '99 whilgt in January '98 the stored quantity was 33,600,000 cubic
metres. The current dtuation is therefore, dightly better than last year, but in any case
dill vey citicd.

With the exception of very smdl surface reservoirs, no more dgnificant surface storage
dtes remain to be developed. The water supply system is thus virtualy complete included
severd water trestment plants for bulk urban water supply. Only treatment plants for
water reuse remain to be constructed or started up.

The Government is activdy promoting efficiency in water use (eg. waer saving
campaigns and rationing), and MANRE is promoting the use of irrigaion sysems which
ae vey dfident in terms of economy of water and use of fertilizers (eg. drip irrigation
system)

1.3. Underground Water

The man aguifers are associated with the coadtad plains built up of grave, sand and
cacareous sandstone. Generdly a regpid vertical and laterd variation is noted due to
intercalaion of dlt, clay layers and lenses.

The main aguifers, together with vaues of esimated annud replenishment, pumpage and

losses to the sea (unfortunately, part of the data is based an 1974 conditions), are shown
inFg. 1.

135



pugjst a1 Jo saapinbe wigw ang o snuldy T 8y

I T T T T =1
5355070 [0 Wy Oe ol + O 0 0L
LHIMHSINIT1d3H 50 N
{ ¥131an many woiie ) 39vdHnd 53
0EEYHIT
3HILINDY Y
A —
o W L
SNH4AD 40 SHISINOV NIVH Ll .
L \ _ S0 M Wel

Y S T

FIEOHNGNIRADY
ITHVH 5000041

136




Most of the groundwater resources are being exploited. However, due to the rapid growth
of water demand, groundwater qudity is affected by <dinity, the chemicds in fertilizers,
and in some cases, pollution from absorption pits where aquifers are close to populated
aess. The principd groundwater quaity problem is <dinity due to overpumping,
dthough in some cases, concentration of nitrates up to 200-250 ppm have been recorded
inirrigated aress.

The WDD work to optimize the joint use of surface and groundwater throughout the
region and is dso monitoring a scheme which subgdizes the drilling of new boreholes, in
areas Where groundwater is not suitable for drinking but suitable for watering gardens.

The monitoring of groundwater leves and water qudity is extensve. All boreholes must
be licensed. Use is monitored through interviews particularly with irrigators. Computer
models have been developed for the mgor aquifer systemsin Southern Cyprus.

Groundwater development in Cyprus is complex and includes boreholes developed and
maintained by:

private domestic and industria users,
village and municipa authorities,
central government as part of the public bulk water supply system.

In the years of favourable cdimatology with enough dammed water avalable, the
Government obliged the municipdities to use this water instead of exploiting the aguifers.
In this way they tried to avoid the over-exploitation of the aquifers, refilling as much as
possible the hydrologicd balance in those years.

This could become a continuing approach if other measures to avoid the draining or
contamination of the aquifers by sdine intruson, specidly those close to the sea, do not
exig or are not introduced. To recover an aquifer is much more difficult and expendve
than preventing its contamination.

For the last few years the exploitation of many wells, specidly close to the sea, has been
stopped. Due to its over-exploitation and the absence of reload they became contaminated
by the invasion of water from the sea.

Obvioudy, and being under its exclusve doman, the Government must control the
extraction from dl the aguifers, especidly those whose over-exploitation has resulted in,
or will result, in sdineintruson.

The quantity and the qudity of the water taken from each wel should be under permanent
control, edablishing limits to the maximum flow that could be extracted in each case
under norma conditions, and kegping open the option to modify this flow depending on
the conditions of the aguifer.

Ingtead of paying a dngle yearly tax to the Government for the concesson of each wdl,
the tax should be proportiond to the amount of cubic meters per year granted by the
Government to the owner of each well regardiess of whether they are extracted or not.

The tax should be independent of the use given to the water in order to avoid subsidizing
any particular sector (agriculture, industry, tourism, €tc.).
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With such a system, the Government would not know te amount of water extracted from
esch wdl, dthough they could obtain an edimate if the basc technica details and the
consumption of energy is known for each exploitation.

Beaing in mind the criticd water dtuation in Cyprus, it would be better if the
Government charged proportionaly to the red extraction effected (with the limit of the
concession), by ingaling meters a each well.

The sysem could be managed (inddlation, mantenance, control, charges, ec) in
accordance with the most efficient technica, drategic and economicd dternaive (ie
having a structure created 'ad hoc' by the government, giving the concesson to a private
company by means of an agreement). Obvioudy the tax must cover al these expenses.

To teke this step and control dl the aspects rdated to the extraction of underground
waters, each wdl should be geographicdly located with dl the relevant data as to years of
concession, name of the owner, eic. This data would be introduced into a GIS
(Geographical Information System) providing an effective compilation and utilization of
groundwater data which would be updated regularly.

1.4. Sea Water Desalination

In view of the continuoudy increesng potable water demand by the population, tourist
and vigtors, to the non-occupied areas of the idand, MANRE and its Water Development
Department decided in the late 80's to implement a new potable water policy. This
resulted from feesbility dudies into new water works to cover the potable water
shortages resulting from the decreasing annud rainfal.

The feashility studies indicated that a desdination sysem would be the suitable and in
1996 a contract for a 20,000 m3¥/day Desdination Plant, Phase |, was awarded.

On April 1, 1997, Dhekelia Desdlination Plant (DDP), Phase |, was started up and Phase
Il, which dso has a production capacity of potable water of 20,000 m3/day, begun its
activity on June, 1, 1998.

DDP, Phase | and Il, utilize the Reverse Osmoss Process to produce an average of
40,000 m¥/day of potable water in accordance with EU Drinking Water Standards, EEC
Council Directive n° 80/778/EEC.

Dally water andlyss is carried out to measure of certain ion concentrations as well as the
physicd parameters of the drinking water. Every hour, the plant laboratory facilities and
Government dternatdy andyse the water quality.

After find reminerdization and disinfection, the treated water is then delivered to supply
the nonoccupied area of Famagudta didtrict (directly), pat of Lanaca, and pat of
Nicosa town (both, through the potable water storage tanks a the Government’s surface
raw water trestment plant).

The plant comprises of the following generd treatment process Seps.
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Seawater Intake System
Pre-treatment System
Reverse Osmosis System
Product Water Unit

The operation team, includes a chemicd engineer to control the qudity of the treated
water. The basic parameters of the raw water and the product water are:

Raw Water Source Mediterranean Sea Water
Intake System Type Open Sea

Raw Seawater Total Dissolved

Solids Content (TDS) 39.200 mg/L

Seawater Temperatures 16°Cto24°C

Plant Recovery 50%

Product Water Qudity TDS <500 mg/L

DDP is located approx. 800 m. east of Dhekdia Power Station Plant within the
boundaries of the Dhekelia Sovereign Base area, and was congtructed in accordance with
the Cypriot Environmental Protection Legidation relating to congruction works and/or
operationd conditions that will not unfavourably affect the environment, public hedth,
the leisure pursuits of people living in the area, pollution of the atmosphere or the
coadline.

Although, in generd, the recommendations of the Environmenta Impact Assessment
Study have been implemented in the condruction of the plant, there are more negative
impact problems to be tackled. For example, the noise from the externd pumping dations
and the negative visud impact of the facilities The latter could be resolved with the
planting of vegetation and trees. (See photo 1)

According to the agreement between the DDP and the Government, the DDP must
produce 73,000,000 cubic metres in 10 years for each Phase, and the Government must
buy this quantity, at an agreed price.

In addition, the Government may buy the facilities of each Phase dfter 2 years of
production a an agreed price (with 6 months notice). In any case, after 10 years of
production of each Phase, the facilities will become the property of the Government with
the payment of compensation to the owner. At present (February 1999) the sale price to

the Government of water produced at the DDPis CY £ 0,55/m3.

Following its policy of looking for dternatives sources to the traditiond system of water
supply the Government has decided to build a new desdination plant with a production
capacity of 40,000 m3¥/day. The drinking-water produced will be ®nt to the storage tanks
of the government owned potabilization plant a Thersepanoul.

The area sHected to locate the new plant is in the municipaity of Larnaca next to the
sewage treatment plant and between this plant and the airport (see fig 4 Chapter 12). The
area where the new plant will be located is a protected area due to its high ecologica
value as it includes severd wetlands and sdt lakes. For this reason, the location selected
has turned out to be controversd, credting very active public oppostion in Larnaca,
espedidly within the Municipdity.
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2.0

An Environmenta Impact Assessment of the different dterndives for the new plant
should have been carried out in which dl the parameters would be objectively consdered,
including the srategic ones but this apparently has not been done.

One of the dternatives to be congdered is the enlargement of the number of units in the
exiging desdination plant in Dhekdia, especidly as there is sufficent space and that
some of the inddlations dready built could be used for the new plant, lowering the costs.
(See photo 2). Also for dtrategic reasons it seems easier to control desdination plants with
higher capacitiesthan a smaler number of scattered plants.

Additiondly, it should be pointed out that if Government want to have independent
ingdlations to avoid possble falures within the common areas, a new plant could be
built totally independent from the actuad inddlations of Dhekdia, including, if it was
necessary, a new sea outfal and its corresponding diffusers, to dispose of the residud
brine.

It is easy to understand that the emergency water supply Stuation in Cyprus has resulted
in urgent decison teking in resgpect of the congruction of new sea water desdination
plants. The proposd was to ingall a mobile plant next to the arport for 20,000 m3/day
and it findly ended with the condruction of two permanent units with a cgpacity of
20,000 m3/day. This kind of inddlations involve a high capitd cost and high energy
consumption, thereby producing very expendve water.

The development of an integrd plan for the management of the hydrological resources of
the country should be consdered in which the desdination plants would be considered as
emergency sources of water to guarantee a minimum supply, but they should be planned
in number, Size, location, in consultation with the locd authority and the community.

In this Plan dl the dternatives to save water would be consdered. Consderation should
be given to the point that dthough the shortage which brings the highest socid drama and
most politica pressure is the one which interrupts the supply of domestic water,
agriculture is the most important and most demanding consumer.

More than 75% of the water is used in rrigation and there are severd different options to
optimize its use. These range from changing the irrigation systems, to the gpplication of
compost from organic wastes to the soil to improve its water retention. The laiter would
dso improve the soil quality and reduce the need for manufectured chemica fertilisers
which contaminate the underground waers as well as producing organic (more
marketable) crops.

In any case, the water dtuation a present in Cyprus is ill critica, despite the winter

rains, with only approx. 38 million m3 in the dams. Annudly, 137 million n¥ are needed
to meet theidand' s needs.

For this reason, the desdination plant could be vitd in meeting the demand this summer.

Any possible crisis could be resolved by building a new unit of 20,000 n¥/day within the
boundaries of the Dhekelia Desdination Plant facility (see photo 2).

WATER SUPPLY TO LARNACA
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2.2.

221,

2.1. Management Organization

The didribution and sde of potable water to the municipdities for domegtic, indudtrid,
and other sarvices is the responghility of each municipdity. Larnaca Municipdity is a
pat of the Larnaca Didrict, and these functions are redised by the Water Board of
Larnaca (WBL).

WBL is a non-profit, semi-public, independent organization. The presdent of the WBL is
the Didrict Officer who represents the Government and receives genera ingtructions
about water policy.

The Board represents different departments of the Government (MANRE, Ministry of
Finances, Minigtry of Interior, etc.), the Municipdity (the Mayor of Larnaca) and private
organizations (selected by the Government).

In the case of Lanaca, the WBL not only supply water to the municipdity but aso to
externd aress, like the hotels on the northern coastal drip, and the industrid zones, such
asthe Free Zone Area (See map 1, Chapter 3).

The supply of these specific areas was dictated by the Government, for economic-
drategic reasons (tourist and industry) and the ability of WBL to supply potable water,
rather than the municipalities where they are located.

WBL has 3 basc depatments Accounting, Technicd and Adminidrative. These
departments are directed by a manager. The WBL depends on the Government (Didtrict
Officer) to defend the interest of the Municipdity of Larnaca in important water issues
related to quantity, quality, prices, etc.

Sour ces of Water Supply to Larnaca

The sources of water supply to the WBL are the following:

bulk purchase of potable water from the Government (WDD),

underground water from WBL boreholes,

others sources of potable water in smal quantities,

and reused water for garden irrigation

Potable Water from Gover nment Facilities.

Water Quantity

The Government transport and sdl potable water to WBL in a quantity which depends on
exiding reserves.

Due to the drought, in 1997 the Government sold the WBL only 3.511.990 n®. In less
redtrictive years this quantity would be 30% greater and in years of normd rainfal would
be 50% more.

The acute shortage is primarily managed in the form of ddiberate interruptions in supply.
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Water Quality

The potable water (chlorinated) which the Government supplies to WBL (currently a mix
of surface water and desdinaion water) is in accordance with the EU Drinking Water
Standards, EEC Council Directive n° 80/778/EEC.

The physo-chemica and bacteriologica parameter sandards in 1998 were as follow:

Physo-chemicd parameters

Conductivity us'cm 1130

pH 75
Chloride (Cl) 145 mg/l
Nitrate (NO3-) 3mg/l

Nitrite (NO2-) <0,003 mg/l
Hardness (CaCO3) 395 mg/l

Bacteriologica parameters
Escherichia coli/100 ml Oindl samples

However, in a 1990 study by the Geologicd Survey it was found that nearly al samples
of water from reservoirs and ponds contained chlorinated pesticides, and 23% of the
samples contained more pedticides than the higher permissble vaue st by the EC,
samples from water wells, however, were free of any pesticide contamination.

2.2.2. Potable Water from WBL Boreholes
Water Quantity

The WBL would like to obtan the maximum quantity of water from boreholes for
supplying the Larnaca Municipdity. The reason is that this source of water is chegper
than the potable water from the Government. Unfortunately for the WBL, a present the
amount of water produced from its boreholesis very low.

10 years ago, 50 % of the water the WBL supplied to Larnaca Municipdity was from its
boreholes. Due to the climate conditions, and overpumping, some aguifers were
contaminated by sea water intruson, thus decreasing each year the quantity of water
supplied from these sources.

In 1997, the water supply to the WBL from its boreholes was 279.520 n® bt it is not as
easy to extract the quantity and quality of water from boreholes as it was 10 years ago.

If the climate conditions over the last two years continue and the absraction of water
from boreholes follows the same pattern, the water supply from this source will continue
to decrease.

When rainfdl conditions ae normd and the quantity of dorage waer in the
Governmenta  reservoirs is aufficient, the Government require the WBL and the other
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Municipd Water Boards which have underground resources to cease underground water
abgtractions, and to buy al potable water from the Government.

Water Quality

The water from the WBL boreholes is of good qudity and is in accordance with EU
Drinking Water Standards, EEC Council Directive n° 80/778/EEC.

2.2.3 Other Sources of Water

The oil refinery has a rdaively high consumption of potable water, and can be
consdered asa"sngular point” of consumption.

Obvioudy it is an indudry with a hight drategic and economic vaue, and cannot be
dependent on the potable water resources of the WBL. For this reason, and with the
rdevant permits from the Government, the refinery has 2 smdl desdination units with a

capacity of 160 and 60 rrﬁ/day respectively, to supply water to itsindustrial processes.

The rest of the water supply for the consumption of the refinery services (bar, restaurant,
toilets, showers, etc.) isfrom the WBL.

Another source of smdl quantities of potable weater is the private wdls which exig in the
mountain aress. This water is bought by many coastal hotels and transported by tanker
trucks. (See photo 4)

Also the samdl villages which are not connected to the WBL water supply network have
their own wellsfor potable water consumption.

Finaly, Larnaca Municipdity and the adjacent northern coastd drip hotel area have a
speciad network to digtribute trested water from the sewage treatment plant, after tertiary

trestment, which will be reused for the irrigation of the municipd and hote gardens and
other landscaped aress.

2.3 Water Consumption
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Water supply was digtributed from WBL in 1997 asfollow:

SECTOR QUANTITY m3 PERCENT (%)
Industrial 599.441 19
Domedtic 2.594.480 80
Others 32.234 1

Totd 3.226.155 100

There is a difference between the quantity of water that the WBL managed in 1997,
which was 3.791.510 m3 (3.511.990 m3 from the Government and 279.520 n® from
boreholes) and the real water consumption (water billed) which was 3.226.155 ms.

The difference is the 15% that corresponds to the losses that the WBL's distribution
infrastructure has of between 12% and 18%, depending on whether the network is
working or is cut off to limit supply.

With this percentage of losses the WBL have an enviable record of very low
unaccounted-for water. Naturdly, the WBL is vey inteeded in controlling and
minimizing the losses asit paysfor al the water received from the Government.

Larnaca Municipdity have had redtrictions to the supply for 10 years, depending on the
year and month. But in the last two years redrictions has been continuoudy and very
drastic.

The WBL currently supplies water for domestic and hotd consumption only two days per
week. The days of supply are different for each sector of the network, e.g. one sector
receives water Tuesday from 8 pm to 3 am and Saturday from 7 am to 16 pm.

The WBL is activdy promoting efficiency in water use and, in generd, the public
campaigns have agreat impact on usars’ behaviour (flow diminution in showers, toilets)

Today, the domestic consumption average is 118 /cepitalday (Icd), that is higher than
should logicdly be expected, but less than the designed water consumption, which is
approx. 180 Icd.

Obvioudy, with these dragtic redtrictions, consumers seek to satisfy ther need by
investing in dorage facilities, which are located on the roofs of houses. These create an
ugly image of the houses and buildings producing a negative visud impact. Together with
the water storage tanks there are other tanks for storing hot water which are heated by
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solar panels.(See Photo 3)

The two indudtrid areas which the WBL supplies with water, are of economic importance
and, therefore, receive water continuoudly.

Ancther dternative for the consumers, such as the hotds, is to purchase groundwater
from water vendors at a higher cogt. All these solutions are indications of the consumers’s
condderable willingness to pay.

It follows, therefore, that if water prices to users are not affected, the demand for water
will remain unchanged at aleve that exceeds supply.

The impact of rationing the supply is dmilaly limited and temporary. It may hdp in
water source replenishment and system pressure maintenance for a while, but it does not
help in expanding the available supply. Nor does it generate any additiond financid
resources for investment to expand supply, and to the extent that it succeeds in curtailing
demand, it further reduces revenues.

Thus, dthough rationing may be useful as a short-term meesure, it does not dleviate
water shortages and may, in fact, exacerbate the Stuation by encouraging privaedy
underteken initiatives that may be derimentd to the quantity and qudity of water
resources in the long-run.

2.4. Infrastructures

Although, the water which the Government sdlIs to the WBL is chlorinated bulk potable
water, it is trangported long distances and the resdud chlorine is very low. For this
reason the WBL must re-chlorinate the water in its facilities.

The re-chlorination is redized in the WBL fadlities with chlorine gas, automaticdly and
proportiondly to the flow. This operation is controlled by a computer.

The chlorine gas is dtored in bottles of 75 Kg. The consumption of gas is approx.150
kg/week in winter and in summer is logicaly more because of the number of tourists. The
stocking area for the chlorine gas meets security conditions and contains a stock 2,250 kg,
in bottles of 75 Kg, which isless dangerous than having al the gas sored in atank.

After chlorination, the potable water goes to the storage area which is close to the
chlorination facility. In this area, there are 7 sorage tanks, 6 smdl cylindrical and 1 large

square tank. The capacity of the storage tanks is 11.500 n$ and in the next few months

another large tank will be constructed (with a capacity of approx. 10.000 n¥) aongside
the existing large one. (See photo 5)

This new tank is essentid, because summer consumption, in non redtricted periods is
14,000 m3/day which is more than the current maximum gock. With the present
redrictions, the consumption in the summer is gpprox. 11.500 m3/day which is the
current maximum stock capacity.

However, the Government has constructed a new treatment plant to produce bulk potable
water near the WBL water storage area, and its water storage tanks will aso be available
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to the WBL. This facility is currently not working, because of the redtrictions (see photo
6).

The WBL didribution network is currently condructed in asbestos-cement, and the
connections from the secondary pipes to the flow meters of the houses are polyethylene.

The pipes to the houses are made of PVC and polyethylene, and specid heat resstant
plagtic is used for hot water.

Water is transported from the WBL storage area b Larnaca by gravity. The diameters of
the distribution network are:

15 inch (375 mm) for the main pipe

12 inch (300 mm) for the secondary pipes.

However, the WBL has begun to change the main pipes for a new 700 mm diameter pipe
to dlow for the future enlargement of the network. The objective is change dl the man
pipes up to the coastd hotd area outsde of Larnaca Municipdity, which the WBL dso
serves.

The present number of households with Piped Water Supply (House Connection) is
26,934.

The digribution network has no problems and the losses are a maximum of 18%. It is
divided into sectors which are monitored continuoudy with eectronic controls which
report dl incidents to a computer that is dlocated in the WBL centrd offices. If an
inddent occurs, the sector supply is shut off so that the leak can be repaired. The current
regrictions, make it more difficult to detect problems because whole sectors are without
water during the day.

So fa no bacteriologicd, organic or industria contamination has been detected in the
water supply during the most redtricted periods when water remains in the pipes during
the day. However, there is a risk of contamination entering the supply network whilst the
supply is interrupted and the pressure is low. There should be a joint WBL and
Municipdity study into the potentia contaminaion from this practice as wdl as from
underground Storage tanks (gas dtations, etc.), septic tanks, absorption tips, etc, especidly
if they are near to the distribution network pipes.
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25. Water Accounting

The WBL is a nonprofit organization, which must cover its codts to finance water
development and digtribution expenses. The price of water for domestic and commercid
use is determined by the WBL which are empowered to generate sufficient revenues to
compensate for their expenses.

2.5.1. Water Disribution Network Connection Fees

Fees paid to the WBL by the developer for the right of water supply in case of the
divigon of land into building plots are:

Up to 2 building plots CY£ 100 each
From 3 to 4 building plots CY £ 300 each
From 5 to 10 building plots CY £ 500 each
More than 10 building plots CY£ 600 each

Fees paid to the WBL by the developer for the right of a water supply by the Water Board
in the case of development (condruction of a building) on a piece of land which is not a

building plot, are caculated by dividing the area of the land by 8000 ft2 to find the
number of building plots equivadent to the size of the piece of land and then gpplying the
above formulae. The current fees are reasonable and it is not necessary to increase them
(except for inflation). However, before 1994 these fees were unredidicaly low. The
WBL has sensibly increased the fees to the red cost.

2.5.2 Average Recovered Costs (Tariffs)

The WBL purchase water from the Water Development Department of the MANRE,
which seeks uniform price up to the point of supply to dl the Water Boards. The
current price paid by the WBL for potable water is CY£0,335/m3. However the WBL
pays the Government only CY£ 0,275/m3 because they do not have sufficient funds to
meet full price. The problem is that the sde price of the WBL to consumers is too low to
cover dl the costs of the organization. This Stuation began a few years ago and the WBL
asked the Government to increase the tariffs to compensate for the cogts of the
organization, including the red cost of the water sold by the Government. Price increases
need gpprova by the Council of Minigters. Increases have been gpproved but not
confirmed by Parliament and the WBL have not been able to increase the prices.

The WBL have their own sources of supply from boreholes a a very low cost of CYE
0,005/m3 (only energy cost). Unfortunatdly, the boreholes now only produce a smdl
percentage of the totad consumption water. The quantity in the underground sources of
other Water Boards is much greater. This results in substantid water price variations in
different parts of the country, which isin itsdf inefficient.

It is easy to observe that differences exist between groups of users. Households are
charged a a higher rate than businessesincluding tourism and industry.

An ingppropriate pricing and subsidy policy tends to encourage the inefficent use of
water, produce excessve quantities of wastewater, thus adding to the potentia for
pollution and reducing incentives for reuse.

Waer must be costed a its red price for al sectors, included tourism. Businesses and
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industry can pay the red price of water without any problem, because it is an inggnificant
part of the costs of the services or products. In contrast to water, petrol is not subsidized
but taxed. Electricity prices are dso raised above the margind cost of supply through
surcharge to cover the cost of its distribution.

Prices charged for agriculturd use, reflects only a smal proportion of the cost of
producing the water from the sources available. These policies (ingppropriate pricing and
subsidies) have contributed to increased demand and discouraged conservation measures.
Clealy, the WBL together with the Municipdity of Lamnaca, should indsts that the
Government, through Parliament, take measures to findise a political agreement designed
to increase the price of this scarce product. This agreement by the Parliament should be
accompanied by an acceptance by the Government that a plan for the use of nationd
hydrological resources needs to be drawn up, emphasizing the saving of water, especidly
in agriculture.

The current water pricesto domestic, indugtria, tourist, etc, users are as follows:

RECOVERED COST PAYABLE EVERY TWO MONTHS (m® for payment in CYP)

A, Domestic

m’ CYP | m cYyP [ m° CYP m* CYP m" CYP
“' -3..'1:':5. -'I'
| 1 3,30 21 & 50 41 13,70 a1 27.05 a1 45 05
- 2 5,45 23 5.85 4z 14,25 62 27,95 H 45,95
1 380 23 7.20 a3 14,80 &3 28,85 B3 46 85
4 3,75 24 7,55 a4 15,35 64 29,75 B4 47,75
5 3,90 25 7.90 45 1590 | &8 30,65 s 4B,B5
& 4,05 26 6,25 46 1645 | =8 31,55 86 45 55
7 4,20 27 8,60 7 17,00 &7 a2 45 BT 80,45
] 4,35 78 B85 48 17,55 65 33,35 BE 51,35
B 4,50 29 .30 44 18,10 L 34,25 B 52,25
10 4,85 a0 9,65 L% 18,65 70 35,15 B0 53,15
11 4 BO 31 10,00 51 19,40 71 36,05 81 54,05
12 4,95 az 10,35 52 20,15 T 36,05 82 54,85
13 540 | 23 10,70 53 20,90 73 a7 .85 a3 55,85
I 14 525 | a 11,05 | 54 21 85 74 28,75 a4 56,75
15 5,40 as 11,40 55 22 40 75 24 65 g5 87,65
16 5,55 36 11,78 56 23,15 76 40,85 o6 £R 55
17 570 37 12,10 £7 23,90 77 41.45 7 5G9 45
18 5,85 38 12,45 58 2465 | T8 42 38 o8 60,35
10 5.00 g 12,80 58 ss40 | 7 43,25 % 61,25
20 6,15 40 13,18 &0 26,15 an 84,15 100 62,15
|
* M AT

B. Hotesand industries

]
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Minimum every 2 months CY£ 13,65/m3

1-200 m3 CY£ 0,35/m3
201-400 m3 CY£ 0,40/m3
>400 m3 CY£ 0,60/m3

C. Govenment and semi-governmental ingtitutions, benevolent and local

authorities

Minimum every 2 months CY£ 65,65/m3

1-1000 m3 CY£ 0,40/m3

>1000 m3 CY£ 0,55/m3
D.  Saleof water to ships: CY£ 0,60/m3

E. Saleof water totanker trucks CY£ 0,50/m3
Note: E only without restrictions
25.3. Othe Water Source Costs

The price of potable water trangported from the mountains in tanker trucks, generdly to
hotels in restriction periods, is approx. CY£ 1,00/m3, and they would pay more, if it
were necessary, to give the required service to ther clients. The water costs for the
tourist are an inggnificant part of total hotel and service expenses.

Congderaion could, therefore be given to the provison of smdl dedindion plants to
supply the hote areas in high occupancy time of the year which coincides with those of
highest redtrictions (June, July, August). To improve the water supply Stuation, perhaps
the tourigtic village would require an independent water supply based on a village-wide
desdlination plant. It seems reasonable that the Government should subsidise such plants
provided that dl the technical, urban and environmenta requirements are fulfilled.

By the end of 1999, dl the water produced a the sewage treatment plant will be reused,
aiter a tertiary treatment (filtration and chlorination). Treeted water will be delivered by
pipes to irrigate municipad and hote gardens. The tertiary trestment and the treated water
network for reuse is owned by the Government, who will sdl this water a CY£0,15-

0,20/m3.

3.0LEGISLATION
Over twenty different laws exig for the development, didribution, pollution and
management of water resources in Cyprus, and many more regulations have been

adopted pursuant to these laws.

Different agencies are responsble for the implementation of different laws and the end
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result is incondstent and disorganized management of the idand's most scarce natura
resource.

Various departments are using standards set by WHO, FAO and the EC with no clear
legal endorsement of one set of standards over another. Currently, standards are being
developed under the provision of recently enacted specific environment laws.

The Fisheries Law (Cap 135) and its Regulations (no. 273/90) prohibit the pollution of
maine waers, dams, rivers, lakes and any other naturd or artificid reservoir with
aqudic life.

Relevant water legidation

Water (Development and Distribution) Law (Cap. 348)
Government Waterworks Law (Cap.341)

Public Rivers Protection Law (Cap. 82)

Public Hedlth Law (Cap. 259)

*  F  * 3k

40 RECOMMENDATIONS
The following recommendations are made for the consderation of the Water Board,
Municipality, and other bodies as appropriate:

4.1. Sustainable Demand Management

Whilgt the construction and use of additional desalination plants may be essential as
a standby in times of severe water shortage, the implication in terms of air pollution,
including CO2, from their massive energy use and the disturbance in respect of
marine life, dictatesthat they should only be used in times of emergency.

Although it is acknowledged that some efforts have been made to reduce demand,
the approach both nationally and locally appears to be largely one of obtaining
supplies to meet the demand rather than managing the demand. New resour ces,
such as additional desalination plants, can only be justified when all other demand
management related options have been explored. Managing the demand through
intensive campaigns together with the use of modern conservation measures and a
proper pricing structure should be the prime strategic objective of the Government
and the Water Boards.

The following measures are recommended for incluson in a National Demand
M anagement Strategy:

4.1.1 Develop a pricing structure for all consumers which penalises excessive
water use and encour ages conser vation measur es.

412 Conduct a large scale and continuous campaign aimed at bringing
about a change in the attitude of consumers including informing visitors of
the need for conservation.

4.1.3 As the agricultural sector is by far the greatest consumer, the use of
irrigation systems which are very efficient in terms of economic use of water,
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particularly low energy sprinklers and drip irrigation system, should be
promoted. Grant aid to farmers to assist in the application of such measures
should be available.

4.1.4 Encourage the use of water efficient appliances such as domestic and
commer cial washer sincluding the support of grant aid

4.1.5 Encourage the use of waterless urinals, dual flush toilets, low pressure
shower heads and other equipment designed to reduce consumption with the
support of grant aid.

4.1.6 Study the possibility of the covering of swimming pools when not in
useto reduce evapor ation.

4.1.7 Develop programmes for the use of recycled or 'grey’ water for toilet
flushing, car washing and other uses where treated water is not necessary.
Legidate for the use of 'grey’ water systems in new houses and other
buildings.

418 Dedgn gardens and landscaping using plants, etc which require the
minimum of water.

4.1.9 Conduct a study into demand management measuresin usein those
countries and regions with scare water resources with a view to learning
from the experience gained in these areas. The study should include
designing a specific programme for managing the demand in Cyprus.

4.1.10 Egablish a '"Water Saving Trust', or similar body, which is adequately
funded so as to offer grant aid to encourage physical alterations to premises
and equipment.

4.1.11 Edablish pilot experimental areas in Larnaca the supply to which is
monitored and within which different measures to reduce consumption are
introduced and the results measured. Control areas should also be
monitored, without any experiments, againg which improvement can be
compared.

4.2 TheControl of Aquifers

The extraction from all aquifers, especially those whose over-exploitation has
led, or will lead, irremediably to a sea water intrusion, should be controlled.

The quantity and quality of the water taken from each borehole should be

monitored including egtablishing limits to the maximum flow each case and

retaining the option to modify this flow depending on the conditions of the aquifer.

4.3. The Use of Financial I nstruments

4.3.1 Boreholes
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The use of a tax based on the amount of permitted annual consumption in cubic
meters should be levied on the owner of each well regardless of whether they are
extracted or not. The tax should be applied regardless of use to avoid subsidizing
any particular sector (agriculture, industry, tourism, €tc).

4.3.2 Pricing Structure

It is appreciated that water costs are a difficult political issue but water conservation
is directly related to cost. Most consumers would prefer to pay more than suffer the
inconvenience of congtant interruptions to the supply. Provided that any increase is
part of a package of measures designed to reduce consumption all round, the
support of the Cypriot people, who are aware that there is a crisis, can surely be
anticipated.

The current inappropriate pricing and subsidisation policy tends to encourage
inefficient use and produce excessive quantities of wastewater thereby adding to the
potential for pollution and reducing theincentivesto reuse.

The price paid for water by all sectors, including tourism, should reflect the true
cost of its collection, treatment and digribution including the cost of demand
management.

4.4. Potential Contamination

The WBL and the Municipality of Larnaca must realize a study into the potential

contamination from underground storage tanks (gas dations, etc.), septic tanks,
absor ption tanks, to the distribution network whilst the supply isinterrupted.

CHAPTER 12 SEWAGE AND DRAINAGE
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MANAGEMENT

1.0 MANAGEMENT ORGANISATION

The management of sewage and Sormwater for the Lanaca Municipdity is the
responsibility of the Larnaca Sewerage and Drainage Board (LSDB). The LSDB is an
organization which is closdy rdated to the Municipdity, and its presdent is the Mayor of
Lanaca The LSDB is dructured into 3 basc depatments which are, Maintenance,
Deved opment and Accounting.

The management include the sewage collection pipdine network, the sewage treatment
works, the effluent irrigation system and the ssormwaeter drainage system.

The LSBD is presently developing the sewerage and drainage network for the Larnaca
Municipdity and other drategic zones outdde the municipdity (the same zones to which
the WBL supply potable water).

The area which will be served once the network is congtructed is a low-lying coastd grip
running from the boundary of the Sovereign Base, Dhekdia in the north to Larnaka
Airport in the south. The area, about 13 km long and up to 1,5 km wide, including parts
of the town which are generdly less thean 5m above sea levd and the hotels strip which
extends to the north of the town. (See map 1, Chapter 3)

20 NETWORK DEVELOPMENT
2.1 The Sewerage Network

Only 25% of the projected sewerage network is constructed and 35% will be finished by
May '99, including the sewer that will serve the northern coagtd grip.

The 35% of constructed sewerage network serves approx. 65% of the Larnaca population.
There is no specific schedule for the congruction of the remainder of the network which
is dependent on the availability of funds. The present sewage network has been developed
in the last few years a a cost of approx CY£ 30,000,000, including the existing drainage
network.

The cost of congructing the remainder of network will be approx. CY £ 80,000,000, and
will cover the remaining 65% of the network area. This high invesment will be to serve
only 35% of city's population and LSDB are under less pressure to finish the network
which will probably be within 5 years.

The rest of the sewage collection pipeline network should be congructed as soon as
possible as the town of Larnaca predominately relies on  absorption pits, or in some cases
on septic tanks, and it is likdy that the groundwater is contaminated. The distribution
network design and Sze dso needs to reate to the shortage of building space and the
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tendency to congtruct higher buildings.

Obvioudy, to implement the totd network will have numerous benefits for the town of
Larnaca and the surrounding area, and the production of trested wastewater, will be
beneficid in a country facing water shortages.

The pipeine network is comprised of gravity sewers and force mans. The pipes ae
constructed below exigting roadways and public land to a maximum depth of 35 m and a
minimum depth of 0,9 m.

The area which the network serves to date is very flat, and it is necessary to pump the
sewage to transport it from the town and the northern coastal strip to the treatment works
which are located in the south, near the internationd airport.

With the present 25% of the sewerage network condtructed, a total of 16 underground
pumping dations are in operation located in different pats of the town and the
Municipdity (see fig 3). The extend parts of this facility, the access to the underground
system and the ventilation of pumping daions are planned correctly (security, odours
filters etc) but the visud impact of some pumping stations should be improved. (See
photos 7 & 8)

The pumping sations, which are the weskest part of the sewerage network, are monitored
continuoudy with dectronic controls which notify dl incidents to a computer located in
the centrd offices If there is an incident, the LSDB have a maximum of 45 minutes to
repair the problem and for this reason al pumping stations materids and equipment are of
high qudity and the mantenance is vey good. The LSDB have mobile pumping
equipments which can be rapidly brought into operation.

The network has had no problems up to now, except some smal obstructions due to
household oils and fats which cause areduction in the diameter of the pipe connections.

Usaers are subject to legd requirement not to dispose of oil and fat in the sewerage
network. Unfortunately, many ownes specidly in smdl services like restaurants,
disregard the requirement. The LSDB istaking measures to solve this problem.

2.1.1 Indudtrial Effluent

The effluent from indudries which are connected, or will be in the future, is covered by
Regulations to control the qudity of effluent discharged b the sewers (A.G. No 35/1969
(1): "A law to Provide for the Establisnment and Congtruction of Sewerage and Drainage
Works, Their Control and Management, For the Treatment and Disposa of Sewage and
For Matters Connected Therewith”. In summary the law prohibits the discharge of fatty
materids, inflammable materids, acid or dkdine substances, toxic metds and phenadls,
and excessve quantities of suspended sediments, dyes and materids with high BOD's.

The law dso requires the monitoring and control of the chemica content of indudria
wadte discharges to the sawerage system as this can limit the reuse of the sewage effluent
for irrigating crops.
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Permits to discharge are specific to each industry. However, the LSDB can decide if an
industry can be connected and if 0, the permitted effluent characteristics. Currently, the
LSDB do not permit any indudtria connections, even if the effluent is organic and has
been adequately pre-trested. This is fine if the indudrid effluent contains inorganic
compounds, heavy metas, or hazardous wastes (organic or inorganic), because of the
need to produce a quality sewage, without contamination.

The treatment works needs to produce a high quality, uncontaminated dudge, if the
LSDB wishes to recycle it for landscaping, agriculture, etc. However, when the effluent
has smilar characteristics to norma sewage, the connection to the sewerage network
should be permitted, as in the case of the many food industries located in the Indudtrid
Areawhich have secondary biologicd treatment.

The indudtries can obtain Government permits to discharge ther effluent in absorption
pits (where the network is not yet condructed) if the characteristics after treatment
(generdly secondary biologicd trestment) are asfollows.

Temperature 30°C

BOD 100 ppm

COD 300 ppm

SS 50 ppm

Ol & Fat 10 ppm

Conductivity 9000 us/cm (this value varies according the industry)
Cl (-t 1400 ppm

The permitted conductivity and chlorine is due to the underground water in this area
being sdinated because of the intruson of sea water, as a result of overpumping in the
past. The Government permits absorption pits with a depth of 1.400 ft, in the case of the
meset indudtry.

2.2 The Stormwater Drainage Network

The sormwater drainage network is being congtructed & the same time as the sewerage
network. At present the completed part of the network collects the sormwater from 20%
of the city.

The condructed network has 7 pumping dtations, and the stormwaeter is pumped directly
to the sea. The drains discharge through a series of outfalls aong the seashore.

The remainder of the network will be condructed a the same pace as the sewerage
network. However, it is very important to finish the sormwater drainage network as soon
as possble as sormwater produces smdl floods in many aess of the city and the
municipdity during heavy rain. (see photo 10). Some sectors of Larnaca town will in the
future be connected to a channd which needs some improvement to prevent flooding.
The current pipeline network is comprised of a pardld pipe to the coagtd line and 7 more
pipes which are perpendicular to this line. Stormwater is not treated before discharge to
the sea, and probably will contain oil and heavy metals, especidly after long dry periods,
from surface traffic areas such as roads and car parks.

Although ranfdl is generdly in the winter period, which is a low tourism period, water
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containing oil will be flowing from dl the gorm drains, resulting in an oily sheen on the
sea. Stormwater should not, therefore, be pumped directly to the sea, but to a reservoir to
be treated and reused for the irrigation of landscapes, golf courses, etc, or used to
recharge the coasta aquifers which are contaminated by sea water intruson. Water could
be stored in water butts or sealed ground tanks where evaporation |osses are minimised.

The LSDB may request the Government to handle the condruction of this infrasiructure
and, as with the tertiary trestment of sewage, they could sdll the treated stormwater.

3.0 THE SEWAGE TREATMENT PLANT

The sawage treatment plant is on an 11 ha ste located about 2,5 km south of the city near
to the international arport and one kilometre from Larnaca Salt Lake. It is surrounded by
agriculturd land and undeveloped scrubland which is a hdophytic (sdt-loving) plant
community with three sdt lakes (seefig 4).

The plant is designed to treat a maximum flow of 17,500 r’r?’/day (2,5 x the average peak

flow which in Summer will be 7,000 m3/day). Currently the flow is low as the sewerage
network collects only a pat of Larnaca municipdity and, therefore, the facilities do not
work as efficiently as they would with a full load. The process for the sawage trestment is
extended aegration (biologicad secondary treatment by activated dudge). The trested
effluent is sent to 2 dorage lagoons which are near the treatment facilities. (see Fig. 5 &
photo 11)

By the end of 1999, the treated effluent will pass from the settlement tanks to tertiary
treetment. Modular sand filter units will be used to remove fine suspended sediments with
pre and post chlorination. The treasted effluent will be stored in the lagoons prior to use
for landscaping irrigation within the municipdity, at hotels, etc.

The 2 lagoons are congructed with a polyethylene lining and each one has a capacity of

500,000 n®. However, the surface of the lagoons is too large (gpprox. 100,000 m2 each
one) and in the summer periods (from 15 May to 15 September), the evaporation losses
are 1,500 m3/day. During the rest of the year, the evaporation is less but in any case, very
gonificative. (see photo 9).

Water resources are a mgor problem in Larnaca as in al of Cyprus. Such evaporation
losses should, therefore, be avoided and the storage of dl treated water in only one lagoon
should be consdered thereby reducing the eveporation by hdf. The other lagoon would
contan At water to maintain the sability. When the network is completed and the
second lagoon is required, it will be necessary to empty and clean it before filling it with
treated water.

Treated sewage, after tertiary treatment, will be distributed to Larnaca Municipdity and
the hotels in the northern coastd strip by a pipeline network, to be reused in landscaping,
etc. Both the tertiary tretment and the pipdine network, has been pad for by the
Government who will sell trested water at CY £ 0,15-0,20/m3.
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Pholo 10 Area of Larmaca Town without stormmwater drainage system, sfter rainfall
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The dudge passes from the settlements tanks to the dudge thickening tank. After
thickening, the dudge is held for 15 daysin an agrobic digestion tank with an aerator.

After digestion, the dudge is dried for a least 3 months in 10 drying beds (total surface
area of 5,400 n?). The sudge is then removed from the drying beds by tractor and stored
for up to 12 months on Ste prior to disposa or reuse as a soil conditioner (see photo 10).

The current production is low, because the sewerage network collect only a part of the
Larnaca populaion. However, an annua production of 900 m3 dried dudge is anticipated
once the plant is running a maximum cagpeacity.

The drying beds are a smple, chegp and ecologicaly sound system of drying the dudge,
and do not have problems with odours or flies etc. They are, however, working
inefficiently a present. The current problems with the drying bed will be increased when
the treatment plant works a maximum flow and it will be necessary to andyse why the
drying beds do not work efficiently and to serioudy congder the dterndative of a belt
press system.

3.1. Sewage, Effluent and Sludge Characteristics
3.1.1 Raw Wastewater Flow
The incoming flow is currently very low and varidble, because the sewerage network is

not completed. The following table shows the quantity and variation of the flow from
Larnaca, over the last 3 years.

-

SEWAGE TREATMENT PLANT RAW WASTEWATER FLOW (m')
1986 1997 1998 ’ 1988
JANUARY 23 495 31.1986 42867 | 27,701

FEBRUARY | 26.625 34 261 35 a4
MARCH i 23 826 38.029 39197
APRIL | 42 324 37,230 32.182
MAY 28 T30 35 094 30.775

- JUNE 3T 677 39221 R el T
T JuLyY 21 403 43.870 35 625
AUGUST 54 381 45 D85 38 852

SEPTEMBE 45 581 43 121 32.529 T 2
| OCTOBER 42 535 39727 y 20127
NOVEMEER 31 028 37 018 29127
DECEMBER 35 491 a7 B40 33.304

TOTAL 444 280 482 892 415,30 G
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3.1.2 Treated Effluent

In the Larnaca community, the sewage will be a mixture of the water supply, which acts
as a carrier, domestic and commercia waste, but not industrial waste. For this reason the
sewage has very good characterigics as shown by the following table (2 sample days in
February 1999).

The characterigtics of the effluent from the secondary trestment are very good, but the
fadlity is only working on low flow and the retention times in the tanks, induding the
agration tank, is higher that it would be in norma conditions. However, the faclity is
very wdl desgned and likdy to work adequately when the sewerage network is
completed. The effluent characteristics in February 1999 (2 sample days) ae shown in
the following table.

FEBRUARY 1999

LIMIT Monday Tuesd
ay

INLET (m3/d) 1077 908
WORKS

BODg (mg/l) 110-400

COD (mg/l) 250-1000

Nitrogen as <100

NH3 (mg/l)

Suspended 100-500

Solids (mg/l)

Conductivity 1,0-2,5 1,898

(ms/cm)

pH 6,5-8,5 7,921
FINAL EFFLUENT BODg (mg/l) <20 7

COD (mg/l) <70 17 21

Nitrogen as <3 0,39 0,46

NH3 (mg/l)

Suspended <30 1 7

Solids (mg/l)

Conductivity 1,0-2,5 2,22 2,37

(ms/cm)

pH 6,5-8,5 7,684 7,531

Effluent to be reused for theirrigation of amenity aressin Larnaca

The required effluent standards are that 80 % of effluent samples shdl be equa to, or better than,
the following:

After Sand Filtration (Tertiary) Treatment:

BOD 10 mg/l
SS 10 mg/l
Ammonia 3mg/l
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After Chlorination

Faecal Coliforms not to exceed 100 per 100 ml

At present, the treasted sewage effluent (secondary treatment) is stored in the lagoons, and
will be subject to tertiary treatment at the end of 1999. Currently, the storage time is very
long and the characterisics of the dtored effluent change, depending on this timespan.
The present, characteristics are asfollows:

LAGOONS

LIMIT SAMPLE 1 SAMPLE 2
BODs (mall) <30
COD (ma'l) <150 88 71
Nitrogen as <3 046 | 0.55
Nitrate (mgf) | <3 I 0.0
Suspeanded <160 32 25
| Phosphorus <3 0,01 | 0.05
Sulfate (mg/) <500 850 | B50
pH Ly 6.5-8.5 o 687 8,110
Conductivity | 1.0-2.5 410 4,01
Chiaride <800 1100 1050 |
Boron (mgl) <{,5

3.1.3 Sludge Char acteristics

The dudge characterigtics after treatment by aerobic digestion are:

Bacteriological analysis

Egos
Parasites

Sludge heavy metal content

Cadmium (Cd)
Chromium (Cr)
Copper(Cu)
Zinc (Zn)
Nicke (Ni)
Mercury (Hg)
Lead (Pb)

Nutrients contents. Typical Analysis

Oindl samples
Oindl samples

mg/Kg
2,20
30,50
101,40
620,00
25,30
0,50
21,75
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pH 7.0

Nitrogen (N) 3,65 %
Phosphorus (P) 1,29 %
Potassium (K) 0,34 %

The qudity of the dudge is very good, due to the absence of indudriad wastewater and
this qudity permits the use of dudge on gardens or in agriculture without any problems.

The maximum concentration of heavy metd permitted in dudge to be applied in
agriculture, (U.E. Directive) is.

SLUDGE
Heavy Metdl __mgkg
mg/kg
Cadmium (Cd) 40
Copper (Cu) 1750
Nickd (Ni) 400
Lead (Pb) 1200
Zinc (Zn) 4000
Mercury (Hg) 25
Chromium (Cr) 1000
40 TAXESAND COSTS
Since 1980 taxes have been asfollow:
Nont+connected houses/buildings CYP 0,70/CY £ 1000th of house vaue
Connected houses CYP 2,99/CY £ 1000th of house value
Connected hotels CYP9,79/CY £ 1000th of hotel vaue

The LSDB is conddering a new tax, which will be based on the cubic meters of water
consumed (approx. CY £ 0,10/m3).

The actua cost of sewage treatment is CYE 0,45/m3 of sewage, and when the treatment
plant works to full capacity, the cost will be CY£ 0,20-0,25/m3 (including the pumping
Ccosts).

5.0 WASTEWATER LEGISLATION
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The bulk of environmental protection legidation is contained in laws and regulaions on
natural resources preservation and management.

The Control of Water Pollution Law (69/91) and specid Order (no. 45/96), prohibit the
dumping of substances or materids in lakes and rivers, the reease of untreated industria
effluent, the dumping of indudtrid waste on soil, of dangerous subgstances in any water
and of wastein wdls.

Although there are wastewater discharge regulaions, there are no effluent charges, and
thus no direct gpplication of the "polluter pays principle’. The Sewage and Drainage Law
(no. 35/69), prohibits the release of specific substances and industrid waste to public
sewage, unless treated.

In respect of rurd aress, centrd sewerage systems have been congtructed in a number of
villages and more such systems are under condruction. Funds have been secured from
EIB, for the preparation of a study for the trestment and re-use of dudge from trestment
plants and a code of practice for its use as fertilizer (soil conditioner) has been prepared.

Provisons in Regulations approved under the Sewerage Networks Laws, impose
conditions concerning the nature and characteritics of wadtes discharged into a public
sawer, aswdl as effluent tandards for industrial wastes to be alowed into them.

Treasted effluent of high qudity is produced from such plants, and the Government's
policy is to utilize it to irrigate agricultura crops, green spaces and sports ground and for
aquifer recharging.

The MANRE has prepared fina regulaions on the establishment of a registry for water
pollution licenses and for the adoption of ambient water quality standards, as well as draft
texts for a Code of Contact for Good Agriculturd Practices and Quality Standards for the
Re-use of Trested Effluent.

Indugtrid effluent is currently managed by each industry and disposed of in absorption
pits, but a samdl number of industries have dready inddled wastewater treatment plants.
A specid grants scheme is in place, to support the inddlation of pollution control
equipment and, recently a new grants scheme was gpproved, addressed a the mining and

quarrying industry.
The rdlevant wastewater legidation is as follows:

Water Pollution Control Law (no. 69/91)
Municipa Corporation Law (Cap. 240)
Public Hedth (Villages) Law (Cap. 259)
Public Rivers (Protection) Law (Cap. 82)

o I B

6.0 RECOMMENDATIONS
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Thefollowing recommendations are made for the consideration of the  Sewage
Board, the Municipality and other bodies, asappropriate:

6.1 Sewage Network

Although 35% of the city (65% of the population) will be covered by the sewage
network in May of this year, the remaining part should not be delayed and a target
should be set for the completion of the whole network within 5 years.

6.2 Industrial Effluent

Where industrial effluent has smilar characteristics to normal sewage, as with the
many food industries, a connection to the sewerage network should be permitted by
L SDB.

6.3 Stormwater Drainage

Stormwater should not be pumped directly to the sea, but to a reservoir to be
treated and reused for irrigation purposes and approaches should be made to the
Government to fund this work and recover the cost from the sale of theirrigation
water.

6.4 Sludge Drying Bed

The cause of the problem with the dudge drying bed should be investigated and
alternatives such as the use of a belt press should be considered if the problem
cannot be solved.

6.5 Treated Water Storage

To reduce the evaporation losses by half, all treated water from the wastewater
treatment plant should be stored in only one lagoon.

CHAPTER 13 RECOMMENDATIONS AND
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1.0

2.0

FINANCIAL IMPLICATIONS

INTRODUCTION

The recommendations highlighted in the text of this report are summarised below by
chapter.

SUMMARY OF RECOMMENDATIONS

2.1 Thelngitutional Framework - Chapter 3

Accesson to the EU will result in a grester emphass on environmentd
management, legidation and control. The framework and structure should include a
Minger for the Environment, an operaiond environmental agencies and the
gopointment of local environmentad co-ordinators  within - the 4 principd
municipdities.

Improved lines of communication and consultation should be established between
central and locad government.

Environmental management systems should be applied to government departments
and loca authorities once they are established.

2.2 The Ecological Baseline and Current Issues- Chapter 5

The legidation in regpect of the hunting, liming and netting of birds should be
enforced morerigidly.

A vegetation survey and a detailed survey of herpetofauna should both be conducted.

Data on coda eroson and replenishment in Larnaca Bay should collected and
studied twice yearly.

Steps should be taken to upgrade more beaches towards the Blue Flag standard
especidly those off the Oroklini Road.

A detailed Wildlife Management Plan should be prepared for the Sdt Lakes area.
The reclamation of Orphani Lake should not be carried out at this stage.

Some dretches of the naturdl coastline between Zigi and Cape Kitti should be
protected.

The introduction of a Nationd Coadline law is recommended including the
establishment of a coastline conservation association.

Urban amenity operations such as more green space and trees are proposed which
should be funded from the CY £0.5 compensation provided annualy by the refinery.

2.3 Land Use and Planning - Chapter 6
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A review if inter-organisaional duties and mechanism for coordination and
forecasting is proposed.

Congderation should be given to a review of the taxation sysem with the am of
reflecting red codts, investments, benefits and priorities a the loca levd.

An environmenta sengtivity survey is recommended together with placing greeter
emphads on limiting and controlling land use and expanding the means of deterring
transgressors.

The revised loca plan should include provisons requiring more detaled plans,
schematic plans for selected areas, and aso govern the design of structures.

A masgeplan for tourism for the city should be drawn up to include tourist routes,
the development of ‘inland hotels, capturing a share of the international conference
market; improved road and public space development; better public transport; and
the control of urban sprawl.

Pans should be promoted to improve the city centre.

The visud impacts of the refinery area should be improved through landscaping. and
a long term plan should be developed for the eventud remova of the refinery and
depots including aternative use for the recovered beach area.

A plan for the devdopment of the Port and Marina area should be developed
induding public access to the extended marina.

An dternative dte for the de-sdination plant should be determined which is not
within the declared protected zone.

An updated EIA should be carried out for the proposed airport extension.

The fencing to the arport should be completed to the boundary of the intermediate
Sage only.

Imaginative plans for Voroklini Lake should be developed.
Sysgems should be deveoped for the monitoring of planning goplicaions,

educationa programmes, and mechanism established for greater public participation
in planning and environmentd management.

2.4 Transport and Energy Use- Chapter 8

The use of economic instruments to encourage the use of unleaded petrol and
sndler fud eficent vehides.

Aim for a cessation of the congtruction of new roads and widening schemes.
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Plans to redrict traffic flow in Lanaca centre should be indituted including the
provision of efficient public trangport linked to periphera car parks.

Demand management measures should be introduced to control the use of energy.
2.5 Solid Waste M anagement - Chapter 9

Adopt a proactive waste policy including the development of an integrated waste
management system through a collaborative group of loca authorities.

Cary out a study into the feaghility of the integrated sysem and its detaled design
as st out in the Report.

Develop a management sarvice for hazardous wastes in smal quantities.

Create a 'recycling park’ in the Larnaca area for the ddivery of bulky waste by
householders.

Review and clarify types of hazardous wastes and their correct trestment.

26 Pollution Control - Chapter 10 (see page 117/118 for the timing of
recommendations).

Egtablish an ar qudity monitoring network for Larnaca.

A quantitative risk assessment of the refineries and digtribution depots should be
caried out as a matter of urgency and the requirements of this assessment must be
implemented..

Reduce the sulphur content of diesdl fud and produce unleaded fud.

The management of the refinery to reduce VOC from storage tanks, minimise odour
emissions and improve the smokeless capacity of the flare.

Assess the operation of the hospital incinerator.

Connect treaeted effluent from smdl scde indudries to the sewage network and
major sources must ingta or+line recorders.

The ail refinery effluent should not be diluted with sea water before discharge.

Control noise emissons from various activities, monitor noise levels, and empower
the gppropriate authority to issue noise abatement notices.

Initiate a radiation messurement survey in the vicinity of TV, radio and cdlular
phone antennas.

2.7 Water Supply - Chapter 11

Devdop a nationd demand management drategy including  consumer campagns,
ad for water efficiency measures, the use of grey water; the use of plants requiring
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the minimum amount of water; and edtablish a pilot scheme in Larnaca to determine
public response to different measures.

Undertaken a study to examine demand management measures in use throughout the
world.

Control the use of aquifersto prevent their over-exploitation.

Conduct a review of the pricing policy to devdop a new charging sysem which
does not encourage the excessive use of water.

Review the whole system of rationing supplies and, in particular, sudy the potentia
for cross-contamination from other underground systems to the water supply
network whilst the supply isinterrupted.

2.8 Sewage and Drainage M anagement - Chapter 12
Complete the sewage network for Larnacawithin aminimum of 5 years.

Stormwater drainage should not be pumped directly into the sea without some
preliminary trestment.

Investigate the cause of problems with the dudge drying bed a the Sewage
Trestment Plant.

Reduce evaporation by having the treated water storage area.
3.0 COSTING THE RECOMMENDATIONS

Mog of the above recommendations relate to policy, Saffing or adminidretive
provisons which cannot be redidicdly costed. The cos of some environmenta
improvements could be met by the CY£0.5 environmenta compensation paid to the
municipdity by the refinery. It is understood that this annud sum is teken into the
municipal generd funds and we believe that this should be used for ar monitoring, a
generd greening of the city, and other projects.

Other mgor proposas such as the development of the port and marina area, the
remova of the refinery and storage depots, and proposals for the city centre would
require detalled estimates. The following are an idea of the codts involved in specific
recommendations:

3.1 Chapter 5- Callecting data on coastal erosion CY£10,000 per year

3.2 Chapter 5 - Upgrading beaches- according to funds available.

3.3 Chapter 9- Integrated Waste M anagement Proposals

Larnaca Municipdity, together with other municipdities and villages in the area may

wish to develop an Ecopark independent of Nicosa In that way the average
transport costs could be reduced but a smal 'park’ would have dis-economies of
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scde Below is a very raw estimate of the codts taking into account the technical and
feaghility of an Ecopark restricted to the Larnaca area.

Estimation of MSW treatment cost for Lamaca (*)

—— e 1
:' Investment Total cost !
____(mCYP) (CYPH of MSW)

l Larnaca-Nicosia Ecopark | 16 1210 18

| Larnaca Ecopark it 291030
Larnaca-Micosia incineration | 30 to 40 2510 30 '

| plant .
Lamaca Recycling Park 0151020 | Included in Ecopark cost I
Lamaca transfer station for | 0,40 10 0,50 SQG should pay ;
5Q06 |

(') Very raw estimation, because of dependence on non-municipal waste quaniites and

fees.
3.4 Chapter 10- Esablishing an air quality network CY£200,000

3.5 Chapter 10 - Sulphur content and unleaded petrol  CY£40 million
3.6 Chapter 11 - Demand management worldwide survey CY £60,000

3.7 Chapter 12 - Completethe sewage network CY£80  million

CHAPTER 14 DEVELOPING THE LARNACA LOCAL
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AGENDA 21

1.0 CONTINUING THE PROCESS
1.1 TheLocal Agenda

In the Introduction to this Report it was sressed that the Audit is only the first part
of the process leading to the development and implementation of a Locd Agenda 21
drategy for the sudainable future of Lanaca This report highlights the exisiing
environmenta  srengths and weeknesses of the area but sustainable development is
concerned with more than environmental conditions. Inevitably, an environmenta
audit overlgps into economic, socid and culturd conditions and any drategic
gpproach to the future which is developed from the results of this audit has dso to
take these factors into account as well as the needs of the environment.

A “green’ drategy which smply s#s out an idedigic environmenta programme
without conddering the economic, socid and culturd implications has little hope of
succeeding. The redity is tha very few, if any, politicd (or other) decisons ae
mede on purdy environmentd grounds. Usudly, the driving force behind such
decisons is economic and occasondly socid or culturd but only very rardy is it
purely environmentd.

The drategy, therefore, has to be a ‘vison' for the sustainable development of the
area, the primary ingredients of which is for it to be both environmentdly and
economicdly sudanable. Above dl, the vison must am for the continuing
improvement of the qudity of life for present and future resdents.

Agenda 21 is a programme for action towards sustainable development a a globd
levdl which was agreed a the 'Eath Summit in Rio. Loca Agenda 21 is the
adaptation of this Agenda for use a the loca level which cdls for the production of
a plan or draegy for sudainable deveopment which is produced in consultation
with the locd community. The internationa Agenda seeks the collaboration of dl
loca authorities, throughout the world, in producing their Loca Agenda 21.

1.2 Involving the Whole Community

The prime mover in requesting the audit and a drategy has been the Mayor and,
through him, the Municipdity. However, it is essentid that the Srategy involves as
many people as possble from al waks of life It is the locd community who can
best decide the drategic programme for the future based on their loca knowledge
and understanding of the ares, its people and culture.

The key is paticipation as wedl as consaultation. This Report ams to provide the
bass for discusson but it is not exclusve, and to take the recommendations of this
report as a “draft’ srategy and circulae it for consultation is not sufficient. Different
sectors of the community, such as the fshermen, young people, or the farmers, have
different priorities and ther views should be sought together with those of
Government, both local and centrd.
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The draegy and the subsequent programme for its implementation should be
manage by a co-ordinating body, or Environmenta Commisson, composed of
members of the public bodies, dl pats of the busness community, non
governmental organisations and interested individuals.

1.3 Integrating the Approach

Too often environmentd, economic and socid issues are pursued in isolaion by
different public bodies A further essentid ingredient of the production and
implementation of the drategy is that these subjects are integrated through an
approach which accepts that sudaineble development is in fact an overarching
umbrdla which encompasses a whole range of topics. Centrd and loca government
officers concerned with specific topics and sarvices often find this difficult. Ther
training and work practice has acouraged some to think only, for example, in terms
of water supply, or solid waste.

As discussed previoudy, an environmental co-ordinator should be appointed whose
role is to ensure the integration of the drategic programme into exising and future
plans and actions working through al the separate sectors. Clearly this is no easy
task and it cdls for a sympathetic but dynamic individud who may be employed by
the Municipdity but who works for the whole community through the Commission.

2.0 IMPLEMENTING THE STRATEGY

Once the drategy is agreed by dl sectors it should be implemented through a series
of Action Plans produced by each of the participating bodies. Each business, NGO,
the Municipdity, and District Government Departments should produce their action
plan which defines how the organisation intends to cary out ther responshbilities
under the Strategy and in what time scale. Action plans can even be produced by
individual schools, shops and households as an important pat of raisng public
awareness and involving the community.

3.0 THE AIM OF THE STRATEGY
Taking into account the comments above, the am of the dSrategy should be to
dructure a vison of future economic, socid, and environmentd sustainability
which involves the community, seeks to integrate dl policies, and addresses the
priorities.

This report attempts to set out the priorities in the Summary of the Audit Findings
(Chapter 2). However, this is only as the Audit Team see them and locd people
may not agree and priorities should be subject to locd and nationd discusson
darting with the Draft Loca Agenda document.
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