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Abbreviations Conversion factors

m metre Donum = 0.134 Hectares
mm millimetre = 0.3306 Acres
MCM Million cubic metres = 14,400 Sq. feet
m3 Cubic metres = 1,340 Sq. metres
ha Hectare hectare = 7.4627 Donums
WDD
£

Water Development Dept. 
Cyprus pound

Acre = 3.0248 Donums

In i985 the value of the Cyprus £ on average (daily basis) was:-

$ ..........................  1.9374
£ st .......................  1.3194
DM .........................  4.1943
Drachma ....................  270.4359
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I GENERAL

Throughout the year 1986 the Water Development Department 
concentrated its effort on the realisation of the major water 
development projects the implementation of which is vital to 
growth in all sectors of development in Cyprus.

The Southern Conveyor Project (SCP) alone, has absorbed a great 
amount of the Department's potential both for actual 
construction works for the 1st phase of the project and for the 
planning of its 2nd phase.

Notwithstanding the drain of the Department’s resources to the 
implementation of the major projects, work continued on all other 
activities of the Department including hydrogeological 
investigations and research, the planning and design of major 
projects, geotechnical investigation and soil mechanics lab work, 
the construction of routine water supply and irrigation schemes, 
sewerage and sewage disposal schemes and last but not least the 
operation and maintenance of all existing water works. Great 
importance is attached to the efficient operation and maintenance 
of the major projects which are equipped with telemetry and 
remote control systems affording immediate availability of 
information and possibility of swift action especially in 
emergencies. The upkeep of these systems as well as the other 
electromechanical installations of the major projects require the 
proper manning and equipping of our Mechanical-Electrical 
Division of the Department.

During 1986 and for the twelfth year running all activities of 
the Department were confined to the southern part of the Island 
due to the continuing occupation of northern Cyprus by the 
invading Turkish troops, which since the summer of 1974 has 
created a situation allowing no access, or contact with the north 
oar for communication through the good services of the UN peace 
keeping force for the unified water supply of Nicosia.
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An important development during 1986 was the acquisition of a 
system of microcomputers with several terminals serving all 
functions of the Department in addition to two personal computers 
acquired two years ago and the start of more systematic training 
on the use of computers of staff members of all ranks. Needless 
to say that the Department of Water Development has been using 
computers for the past 20 years mainly for its hydrological 
studies and project feasibility studies, making use of privately 
owned computers. With the advent of personal and microcomputer 
systems it has become imperative for the Department to become 
self sufficient in this respect and make extensive use of 
computers in all the fields of its activities.

The budget of the Department for 1986 from both Ordinary and 
Development votes as well as extra-departmental votes amounted to 
£50 million and the total expenditure was a record £41.75 million.

BRIEF DESCRIPTION OF PROJECTS

Major Projects Under Full Operation and Maintenance

Paphos Irrigation Project

The Paphos Irrigation Project (PIP) is one of the largest and 
most important projects constructed by the Water Development 
Department for the irrigation of 5000 ha of net irrigable land in 
the south western coastal plain of Cyprus east and west of the 
town of Paphos. The water requirements for the irrigation of this 
area are estimated at 36 MCM/year provided by the Xeropotamos 
River flow (22 MCM) regulated at Asprokremmos where an earth dam 
has been constructed, by the alluvial aquifers in the river beds 
of Dhiarizos, Xeropotamos (lower reaches only) and Ezousas (10 
MCM) and the coastal .calcarenite aquifer (4 MCM).

Construction of the civil works of the Project commenced in 1976 
and the target date for its full completion was the year 1981 
while irrigation supplies from the boreholes in the river aquifers 
were available to the adjacent areas of the Project where 
distribution networks were completed as early as 1979. The PIP was 
fully completed in mid 1983 and the total cost of the Project up 
to the end of 1983 reached the amount of £24,450,000.

The main items of the project are a) Asprokremmos Dam with a 51 
MCM capacity reservoir b) 24 boreholes c) the 12 km concrete lined 
trapezoidal canal, max. flow capacity 4.2 m3/s d) 14 pumping 
stations, e) 41 km long main conveyor pipelines and canaletti and 
f) 540 km long irrigation distribution networks for all sectors of 
eastern and western areas.

The Land Consolidation Authority carried out land consolidation of 
an area of 2350 ha in 8 villages of the region and by mid 1982 
approx. 100 km of farm roads were constructed by the same 
authority. In addition 26 km of farm access roads were built by 
the PIP.
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The Project beneficiaries are 3500 farm families (mostly small 
owners), 980 landless families (as seasonal labour) and 320 
landless families leasing government land.

The permanent plantations which are planned to be developed in the 
project are citrus (47%), avocado (7%), table grapes (8%) bananas 
(5%) and deciduous fruit trees (5%). The seasonal crops will be 
vegetables (21%) and summer garden produce (7%).

The Project was financed by the Government of Cyprus and the World 
Bank which has financed 77% of the foreign exchange component of 
the project i.e. 414 million US dollars, based on the 1973 
estimate which was US$18.2 million.

An organisation has been set up at the 
the Department which is dealing with the 
of the project under the Operation 
(Irrigation) of Nicosia HQs of the VDD.

Paphos Regional Office of 
operation & maintenance 
and Maintenance Division

Pitsilia Integrated Rural Development Project

Pitsilia Integrated Rural Development Project (PIRDP) is a 
multipurpose project the main component of which is water 
development but which includes roads, education, health, 
agricultural extension services and research, loan facilities for 
agriculture etc.

The main objective of the PIRDP, is the stimulation of the 
economically depressed, mountainous region of Pitsilia thus 
raising the standard of living of the 21,000 inhabitants of some 
50 villages of the region and checking the population drain to the 
towns.

The total cost of the PIRDP has exceeded £10 million of which $10 
million represents a loan from the World Bank.

Construction of the water development works started in 1978 and 
was completed early in 1984 at a total cost of about £7 million.

The water development component of the project consists of:

- One earth-rockfill dam at Xyliatos of 1.25 MCM water capacity 
for the irrigation of an area of 308 ha of land.

- One small concrete gravity arch dam at Ayii Vavatsinias of 0.054 
MCM capacity belonging to Ayii Vavatsinias irrigation scheme.

- 19 FVC lined off-stream earth ponds of a combined capacity of 
approx. 2 MCM for the irrigation of 495 ha of land.

20 borehole irrigation schemes for the irrigation of an area of 
479 ha.

- Rehabilitation of numerous small irrigation schemes involving an 
area of approx. 250 ha.

- Domestic water supplies for various villages of the region.
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The ponds are fed with water from diversion weirs which have been 
constructed on nearby streams through diversion pipelines laid for * 
this purpose. The ponds are filled during the winter and early 
spring months so that the water can be used during the dry summer 
months. ,,

The main crops irrigated are vegetables, deciduous fruit trees, 
citrus and olives. Land consolidation has been applied in some of 
the areas of the project and irrigation distribution networks have 
been constructed with farm hydrants reaching all farm holdings.

The Pitsilia Integrated Rural Development Project is unique in as 
much as it is made up of numerous small independent self contained 
schemes scattered all over the region.

The operation and maintenance of this project is undertaken 
directly by the Operation and Maintenance Division - Irrigation 
of the VDD operating from HQs.

Vasi1ikos-Pendaskinos Project

The Vasi1ikos-Pendaskinos Project (VPP) is located in the southern 
part of Cyprus between Vasilikos and Pendaskinos rivers approx.
50 km south of Nicosia and some 40 km east of Limassol. The basic 
objective of the Vasi1ikos-Pendaskinos Project is the development 
of the surface water resources of the region and their use for the 
agricultural development of the area as well as for the
augmentation of the domestic water supply of other areas, 
particularly for Nicosia, Larnaca and Famagusta.

Construction of the VPP started at the end of 1982 and was 
completed in 1986 except for the irrigation distribution network 
for part of the V.asilikos area which was delayed due to land 
consolidation procedures. Kalavasos area irrigation network will 
be completed in 1989.

The main components of the project are:

Kalavasos Dam on Vasilikos river, having a capacity of 17 ,
million cubic meters (MCM) of water,

- Dhvpotamos Dam on Pendaskinos river, havine a capacity of 
15 MCM,

- A diversion system to convey the excess flows of Maroni river 
around 2 MCM per year to the Dhypotamos Dam reservoir,

A conveyance and distribution system for irrigation from
Kalavasos Dam comprising, main conveyor, break pressure tank, 
and pipeline networks for the Vasilikos and Maroni irrigation 
areas,

A conveyance and distribution system for irrigation from
Dhypotamos Dam comprising main conveyor, break pressure tank and 
pipeline networks for the Pendaskinos irrigation area,
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- A conveyance system comprising main conveyor (common with that 
from Kalavasos Dam up to the break pressure tank), pumping 
station at Tokhni and balancing reservoir at Khirokitia to 
convey water from Kalavasos Dam to the Khirokitia Water 
Treatment Plant,

- A water treatment plant, reservoirs and pumping station at 
Kornos for the Water Supply of Nicosia and

A conveyor from Skarinou to Lakatamia reservoir Nicosia which 
was completed in January 1982. This work which is known as 
Nicosia Water Supply Scheme Phase I, includes also the 
Dhypotamos Pumping Station, the Stavrovouni Balancing Reservoir 
and a Break Pressure Tank at Nisou.

Approximately half the quantity of water cropped by the VPP is 
allocated per year for the irrigation mainly of citrus and 
vegetables. The remaining quantity is allocated for the 
augmentation of the domestic water supply of Nicosia, Larnaca and 
Famagusta, several villages, refugee estates and tourist 
installations.

The agricultural development of the project is mainly in 3 areas.

- The Vasilikos area of land belonging to Kalavasos, Mari, Zyyi, 
Tokhni and Psematismenos,

The Pendaskinos area of land belonging to Ayios Theodhoros and 
Skarinou and

- The Maroni area of land belonging to the homonymous village.

Land consolidation has been carried out in three areas of the 
project namely 1 Maroni, Kalavasos-Tokhni and Zyyi,
Psematismenos-Maroni.

The Agricultural Research Institute has set up an Agricultural 
Research Station in the project area to carry out research on 
varieties of plants to be cultivated and experiments on 
cultivation and irrigation methods.

The land consolidation scheme includes the construction of farm 
roads. Agricultural Extension Services of the Department of 
Agriculture are based at the VPP operation control centre at 
Khirokitia Treatment Works.

In order to cover part of the foreign exchange component of the 
cost of the project, Government, has secured three loans. One from 
the World Bank for an amount of Sll million, a second one for 
KD 2.5 million from the Kuwait Fund for Arab Economic Development 
and the third from the European Investment Bank for 8.3 million 
ECU’s. The three loans are used for a parallel financing of the 
project, that is financing of separate components of the project, 
and are worth in total about £14.2 million.
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The foreign exchange component of the cost of Phase I was financed 
by a DM10 million loan (=approx. £1.9 million) secured in 1981 
from Kreditanstalt Fur Viederaufbau of Vest Germany who have also 
financed the construction of Lefkara Dam in the early 1970’s. The 
overall project cost, including Phase 1 is about £27 million.

The domestic water supply components of the project such as the * 
Kornos Treatment Plant come under the control of the 0 & M
Division (DVS).

MAJOR PROJECTS UNDER CONSTRUCTIOS

Southern Conveyor Project. (See also Chapters VI 11/3 & 4)

The basic objective of the Southern Conveyor Project (SCP) is to 
collect and store surplus water and convey it by means of a 
regional water carrier for use in areas where the water is most 
needed.

The SCP will promote irrigated farming development in the south 
coastal region between Limassol and Famagusta that would benefit , 
most from the Project and in addition it will meet the future 
domestic and industrial water demands up to the year 2010 for the 
towns of Limassol, Larnaca, Famagusta and Nicosia and numerous 
village communities, as well as for the needs of the tourist 
industry.

The Project is divided in two phases:

The main components of the Phase 1 of the Project are:

- Kouris Dam: This 115 MCM capacity dam is the main water storage 
component and is ■ designed to provide seasonal and interannual 
storage of the flows of Kouris River and its tributaries. Such 
storage, by balancing the variable inflows will permit a steady 
and reliable supply to the project benefit areas via the Main 
Conveyor. The Kouris Dam, of zoned earthfill embankment 
construction will be around 110 m high. The 5 km long reservoir 
will have a surface area of 360 ha. Construction work on Kouris < 
Dam started in mid 1984 and will be completed in the latter part 
of 1988.

- Main Conveyor: This 110 km long gravity pipeline of diameters 
ranging from 1400 mm down to 800 mm will convey the stored water 
upto Akhna reservoir. Construction on the main conveyor started 
in 1985 and was completed in 1988X.

Akhna Reservoir: A 16 m high earthfill embankment dam it will 
retain 5.8 MCM of water conveyed from Kouris Dam enabling the 
reservoir to provide balancing storage in the Kokkinokhoria 
area. Water will be pumped to the nearby irrigation areas at 
times of peak irrigation demand to supplement flows in the main 
conveyor and thus reduce the size of pipeline otherwise 
required. Construction of Akhna Dam started in 1986 and was 
completed by the end of 1987.
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- Kokkinokhoria Distribution Network covers an area of some 
9000 ha and consists of four balancing reservoirs, fifteen 
reservoirs of the central distribution points and 19 pumping 
stations. Construction of these works started in Karch-April 
1987 under 3 contracts. The irrigation distribution network of 
Kokkinokhoria consisting of main conveyors and distribution 
pipelines have been undertaken by the Construction Division of 
the Department under force account and construction work started 
in June 1986.

The cost of Phase 1 of the Project is estimated to reach the 
amount of £95 million.

Phase 2 includes the diversion of water from Dhiarizos river to 
Kouris Dam reservoir, two water treatment plants (one for Limassol 
and one at Tersephanou for Nicosia and Larnaca VS) and irrigation 
distribution networks for Akrotiri, Kiti, Mazotos and Parekklisha 
covering a total area of 4335 ha.

Khrysokhou Irrigation Project (See also Chapter VI11/2)

The Khrysokhou Irrigation Project (KIP) will develop the water 
resources of the north western part of Cyprus. Vhen the two phases 
of the project will be completed it will irrigate 3000 ha net.

The first phase includes the construction of Evretou Dam of 25 MCM 
capacity on the Stavros tis Psokas river, near Evretou village, 
and the irrigation of 2000 ha (net) of land in the Khrysokhou 
valley (mainly from the dam to the coast), including an area of 
150 ha in the Sarama valley. Irrigation is done by gravity except 
for Sarama valley where water will be pumped. A main conveyor of 
maximum diameter 900 mm feeds 4 overnight storage ponds through a 
break pressure tank.' From there water is fed to the farm hydrants 
via asbestos cement pipes and then to the fields via plastic 
pipes. Each field has its own outlet and water meter, with 2 to 3 
atmospheres available pressure.

Construction of Evretou Dam started in January 1984, and it is 
estimated to cost about £9 million. It was completed in December 
1986 with first water impoundment during the wet season 1987. By 
the end of March 1987 a quantity of some 10 NCN of water was 
impounded in the dam mainly due to the extraordinary rainfall of 
March 1987 which was 300% of the normal March rainfall. The dam 
is of earth-rockfill type with clay core.

In some areas the network was ready for the irrigation season 
of 1987 thus taking advantage of the first impoundment of water in 
the dam.

Land consolidation was applied on about 250 ha of the area as 
the rest has a high percentage of Turkish Cypriot property and was 
therefore excluded.

Footnote:
X Since this report was completed in December 1988 some of the 
information is given retrospectively here.
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In addition to the irrigation network, farm roads were constructed 
to serve almost all the fields.

The overall cost of the first phase is about £20 million including 
the cost of on-farm systems and a groundwater scheme that will 
extract water from the Khrysokhou river aquifer. The World Bank 
has financed the 1st phase with a loan of $16 million.

The second phase includes the extension of the irrigated area from 
Limni mines to Pomos, adding another 1000 ha net. This is achieved 
by extending the conveyor, and connecting it to the three existing 
dams of the area (Argaka, Ayia Marina, Poroos), and by diverting 
winter flows of three rivers (Magounda, Yialia and Livadhi) into 
Evretou Dam.

The overall project cost is about £24 million at current prices 
and is expected to provide work for 3000 people and increase the 
farm income of the area by 8 times. Crops to be cultivated include 
citrus and avocado, early and late vegetables, nuts, olives, and 
early table grapes. The area is most suited for early crops due to 
its mild climate and most produce will be export orientated.

DEPARTMENTAL ORGANIZATION

The Water Development Department

The Department of Water Development, Ministry of Agriculture and 
Natural Resources, is responsible for the Government’s overall 
policy on water resources, planning, design and construction on 
the Island. It also cooperates in the management of water 
resources and water development projects together with other 
departments and ministries.

Water development projects include domestic water supplies, 
irrigation and drainage projects, flood protection works, 
protection works against pollution of water resources, groundwater 
recharge works and other relevant works. As from 1982 the 
Department undertakes also the design and construction of sewerage 
and sewage disposal works. <

The Government institutional set up for water resources 
conservation and development and the role of the Department of 
Water Development is shown on page 1-8. The Departmental 
Organization is shown on page 1-10 and is made up of:

The Division of Water Resources which groups together all services 
required for the collection and interpretation of hydrological and 
hydrogeological data both for ground and surface water and control 
of groundwater extraction.

The Division of Hydrology which is responsible for the evaluation 
of the surface and groundwater resources and their present and 
future management.
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The Division of Planning which deals with the preparation of 
reconnaissance and feasibility studies prior to the detailed 
design of major projects. The works for planning include field 
investigations for hydraulic structures, laboratory testing for 
these structures, water use studies, hydrological evaluations, 
evaluation of benefits, technoeconomic studies as well as 
engineering geology problems. Systems analysis and mathematical 
modelling techniques with the help of electronic computer are 
widely used in these studies.

Tne Division of Rural Projects Planning which deals with the 
planning and designing of rural irrigation and domestic water 
supply projects and sewage disposal schemes which are of a rather
routine nature and do not need 
procedure.

The Division of Design which 
detailed designs and contract 
required for major projects after

The Division of Construction 
construction work whether carried 
contract.

elaborate planning and design

deals with the preparation of 
documents and specifications 
feasibility stage.

which is responsible for all 
out by direct labour or by *

The Division of Operation and Maintenance (Town Water Supplies) 
which controls the administration, operation and maintenance of 
Government town water supply schemes and rural regional water 
supply schemes.

The Division of Operation and Maintenance (Irrigation) which deals 
with the management, operation and maintenance of Government 
irrigation works.

The Mechanical and Electrical Services Division wh i ch is 
responsible for all the mechanical and electrical activities of 
the Department including the electromechanical workshop.

Regional Offices after the 1974 Turkish invasion are confined to 
Larnaca-Famagusta, Limassol and Paphos.

In these Regional Offices the main works carried out are:

Hydrological measurements, collection of engineering data, 
operation and maintenance of projects, investigations and planning 
for small projects and control of construction work. In recent 
years the three Regional Offices of the Department were involved 
also with major projects in their Regions, in studies, 
investigations and force account construction work.

The Office Management Division is responsible for the office 
services, accounts, labour, personnel and stores. Also a financial 
control and co-ordination branch is included which deals with 
financial aspects and control of expenditure.
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FOREIGN TECHNICAL ASSISTANCE

United Nations

Technical assistance received from United Nations during 1986 was: 

Experts

T E H  Sabben-Clare FAO expert, continued his services with us 
throughout the year in connection with the Vasilikos-Pendaskinos 
Project and Southern Conveyor Project.

CONSULTANTS EMPLOYED BY THE DEPARTMENT

The following consulting firms were employed by the Department for 
the design and supervision of various components of projects.

SOGREAH in association with Hydroconsult, Nicosia for the design 
and supervision of construction of Houris Dam, Southern Conveyor 
Project,

Sir William Halcrow and Partners, Swindon, England in association 
with Balfours, London for design, contract documents and
supervision of construction of the Southern Conveyor Project 
together with the SCP team of VDD staff, Rofe Kennard and Lapworth 
jointly with Wallace Evans and Partners UK in association with C 
Chr Ioannides, Nicosia for the detail design, contract documents 
and supervision of construction of all engineering components of 
the Vasilikos-Pendaskinos Froject and a study for a water 
authority for Cyprus.

Sir William Halcrow and Partners in association with A Prastitis 
and Associates, Nicosia for the detail design and supervision of 
construction of Evretou Dam, KIP.

Soviet organisation ’Shelkozpromexport1 for the preparation of the 
feasibility study on utilization of the Karyotis river runoff to 
supply potable water to Nicosia.

Energoprojekt a firm of consulting engineers from Yugoslavia for 
the preparation of the detailed designs and contract documents for 
all engineering components of the 2nd phase of the Southern 
Conveyor Project.

SUMMARY OF ACTIVITIES 

Water Resources

The collection and evaluation of hydrological data continued 
through 1987 covering also the requirements of the major projects.

The general conclusion obtained from the study of 57 river flow 
gauging stations is that the flow in most of them was below 
normal and a general drop of the in the static water level of most 
important aquifers was observed. In some aquifers a slight rise 
was observed particularly in March.
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The hydrometeorological situation given here refers to the 
southern part of the Island, as the northern part is still under 
the occupation of Turkish troops and no such data are available to 
us.

The precipitation during the hydrometeorological year 1985-86 
averaged 435.0 mm which is 84% of normal. The rainfall was lower 
than normal in most areas, ranged between 70% and 95% of normal, 
while the monthly distribution of precipitation was above normal 
in October, May, June and September.

The maximum amount of rainfall in a 24-hour period was 124.0 mm 
recorded by Vavla rainfall station on the 22nd May 1986.

The first snowfall occurred on mount Olympus, the highest peak of 
Troodos mountain range, on 3rd December 1985 and the last 
snowfall on the 18th of March 1986. The air temperature as a whole 
was above normal.

The extreme maximum temperature was 41'.3°C reported by Nicosia 
town climatological station on the 16th July 1986 and the extreme 
minimum temperature was -2.4°C reported at Panayia Bridge on 20th 
December 1987.

The maximum annual evaporation measured from a U.S.V.B pan was 
2,222 mm reported by Larnaca Airport Synoptic Station and the 
minimum annual evaporation was 1,370 mm at Prodhromos.

Hydrology

The Division of Hydrology and Water Resources Management which was 
established in 1982, continued in 1986 with the formulation of 
methodology and processing of hydrological and hydrogeological 
data with the aim of providing the Department with the basic 
information about the water resources of the island so that 
decisions could be made on the exploitation, additional 
development and allocation for use of these resources.

Appraisal of the exploitation and development of water resources 
and its consequences as to quantity and quality as well as 
management and conjunctive use is carried out through the latest 
techniques including radioisotopes and mathematical models.

Some highlighted activities of the Division during 1986 were:

- Hydrologic data of various catchments involved in the Karyotis 
Feasibility Study and follow up of the runoff monitoring at 
selected sites.
In this connection updating of rainfall data was performed at 10 
stations and simulation of runoff was made at various 
subcatchments of the Karyotis river.

- Flood studies on minor catchments.
- Updating of the data bank with recent rainfall and runoff data.

Development of surface hydrology software for computer 
application.
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A comprehensive survey covering 8500 wells was carried out in 
1986 in the Kokkinokhoria area. This well-inventory is being 
computerized and stored in a data bank to assist in the planning 
and design of the Irrigation Blocks under the S.C.P.

- A hydrogeological study of the Tremithos riverbed was carried 
out.
A hydrogeological study of the Xeropotamos riverbed aquifer, 

downstream the Asprokremmos Dam, was carried out and releases 
for recharge were initiated.

- A study on the operation of the Yermasoyia aquifer in connection 
to the concurrent studies made by the H. Humphries and Partners 
for the Limassol Water Board, was carried out.

- Sampling of groundwater in the Kouris Delta and Yermasoyia areas 
in connection to the isotope studies sponsored by the I.A.E.A.

- Follow up of the developing groundwater conditions in the 
kokkinokhoria, Kiti-Pervolia, Parekklisha and Akrotiri areas. 
Monitoring of sea intrusion at the coastal areas of Yermasoyia, 
Akrotiri and Kokkinokhoria areas.
Conjunctive operation of the Yermasoyia dam and downstream 
aquifer and Asprokremmos dam with Xeros river aquifer. 
Artificial recharge through timely releases and monitoring 
allowed maximization of water resources availability.

- Monitoring of increased extraction from the Kouris Delta.
- Monitoring of the Phassouri recharge pond to determine extent 

and scope of artificial recharge in the area.

Planning of Projects

During 1986 the Division of Planning was involved mainly in the 
feasibility studies of Krasokhoria Project and Karyotis Project.
In addition numerous applications by villages for the planning of 
major water works were also dealt with during the year. The 
feasibility study for. the water development component of the 
Krasokhoria Integrated Rural Development Project, was completed in 
1986 and submitted to be evaluated with the other components of 
the Project. This Project is similar to the Pitsilia Integrated 
Rural Development Project, and includes a number of earth ponds
and two dams, the design of which has been undertaken by foreign
Consulting Engineers.

The feasibility of the Karyotis Project, the main purpose of which 
is the conveying of the Karyotis river surplus water to Nicosia
for its domestic water supply, was undertaken by Soviet
Consultants. The preliminary feasibility study of the Project was 
completed at the beginning of the year 1986. Topographical surveys 
as well as geological and geotechnical investigations for the 
final feasibility study which will be submitted to the Consultants 
in 1988 were undertaken by the Department in cooperation with the 
Geological Survey Department.

Design of Projects

At the beginning of the year 1986 the final design of the 2nd 
phase of the Southern conveyor Project was awarded to the 
Yugoslav consulting firm ’’Energoprojekt" and the Division was
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mainly involved with the gathering of information required by the 
Consultants who are working in close cooperation with the Division 
of Design.

Construction of Projects

Construction expenditure of the Department during 1986 reached the 
amount of £37,086,855 against £22,462,514 for 1985 (See table 
VI I-1 under DIVISION OF CONSTRUCTION).

Southern Conveyor Project (SC?) 1st Phase.

Fourteen contracts of a total value of £57 million are currently 
in progress for the 1st phase of SCP ie four construction 
contracts of a combined value of £35.5 million and 10 supply 
contracts valued at £21.5 million.

The first SCP construction contract of approx. £20 million was 
signed in 1984 with Impregilo of Italy in joint venture with J & P 
of Cyprus for the construction of the 115 million cubic meters 
(MCN) water capacity Kouris Dam. The construction of Kouris dam 
which is the main source of water of SCP started in September of 
1984 and is scheduled to be completed in 1988. It is nevertheless 
planned to start impoundment earlier to take advantage of the 
rainy season of 1987-88.

The second SCP construction contract of a value of over £6 million 
was signed with the joint venture CYBARCO-SHAND for the laying of 
110 km long, 1400-800 mm dia ductile iron pipeline. Work on this 
contract started in October, 1985 and it is scheduled for 
completion in the first half of 1988. A 3.9 m dia 560 long tunnel 
on the Kouris Dam end is included in this contract.

Work on the construction of Akhna Dam of 5.8 MCN capacity started 
in mid 1986. Water from Kouris Dam will be conveyed to Akhna Dam 
which will act as a balancing reservoir for the irrigation of 
Kokkinokhoria area. The value of this contract which was signed 
with Iacovou Brothers is £1,313,000 and it is expected to be 
completed during the latter half of 1987.

In the meantime tenders were invited and force account work was 
started on the Kokkinokhoria irrigation distribution system as 
foilows:

In July 1986 gangs of the VDD Construction Division started the 
laying of the main conveyor of the Kokkinokhoria distribution 
system with the secondary distribution system scheduled for 
construction at the beginning of 1987.

- The award of the contracts for the construction of 4 balancing 
reservoirs (BRs) and 15 central distribution points (CDPs) is 
expected to take place in January 1987.

- Tenders for the construction of the CDP pumping stations have 
been asked and these will be awarded at the beginning of 1987.
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The. total cost of the Kokkinokhoria irrigation distribution 
system is estimated at £15 million.

SCP 1st Phase Supply Contracts
The main supply contracts of the 1st phase of the SCP are for 
pipes, valves, water meters, farm hydrants and pumps.

The biggest supply contract valued at £19,382,000 is for the 
supply of the ductile pipes for the 110 km long main conveyor 
which was signed in Kay 1985 with the French manufacturers, 
Pont-a-Mousson. The remaining supply contracts are of a smaller 
value and are estimated to total £3,600,000.

Total expenditure xor 1st phase is estimated at approx. £9o 
million.

SCP 2nd Phase
The design of the 2nd phase of SCP was undertaken by Energoproj'ekt 
of Yugoslavia at the beginning of 1986. This work involves the 
designs for the Dhiarizos diversion, the Limassol Water Treatment 
Works the Tersephanou Water Treatment Works and the irrigation 
systems for Akrotiri, Parekklisha, Mazotos and Kiti areas.

Khrysokhou Irrigation Project

With regard to the Khrysokhou Irrigation Project <KIP) which 
covers the northwestern area of Cyprus around Polis, construction 
for the implementation of this project entered the 3rd year mainly 
with the continuation of construction of Evretou Dam and its 
completion at the end of 1986; the commencement of laying of the 
irrigation distribution network of the 1st phase of KIP; the water 
distribution tanks and ponds and farm roads.

Evretou Dam with 25 MCK water capacity has been constructed by the 
joint venture of Shephard Hill - G P Zachariades at a total cost 
of £9.2 million. The dam gates were closed for impoundment in 
September 1986.

G P Zachariades was also awarded the contract for the construction 
of the distribution network and farm roads at a total cost of 
£1.46 million and work started in Karch 1986.

The contract for the laying of the main conveyor and the 
construction of the distribution tanks and ponds valued at approx. 
£1,222,000 was signed with the General Construction Company in 
November 1986.

At completion of the 1st phase of the KIP an area of approx. 2000 
ha of land in the Khrysokhou Valley will be irrigated with water 
from Evretou Dam and boreholes in the Khrysokhou river valley.

Five supply contracts of a total value of £2,360,000 have been 
signed for pipes, valves, water meters, farm hydrants etc. for the 
main conveyor and the irrigation distribution network. Delivery of
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these pipes and fittings started in April 1986 and was completed 
by the end of the year. The single biggest cost was for the main 
conveyor pipes which amounted to approx. £1.3 million.

Vasi1ikos-Pendaskinos Project

Vasilikos-Pendaskinos Project (VPP) has entered into its operation 
stages with the first impoundment of water in the two dams of the 
project namely Kalavasos and Dhypotamos during the 1984-85 winter 
months and the commissioning of the Kornos Water Treatment Plant 
at the end of 1985.

During 1986 work continued on the construction of the Vasilikos 
area irrigation distribution network and some finishing works for 
Kornos Treatment Plant. The installation of the telemetry system 
of the VPP started towards the end of 1986.

In spite of our predictions that full operations of the VPP would 
contribute towards uninterrupted supplies to Nicosia and Larnaca 
our expectations have fallen short of this target for 1986 due to 
low rainfall and consequently limited impoundment of water in the 
VPP dams.

Operation and Maintenance-Domestic Water Supplies

The year 1986 came after five consecutive years of drought. The 
1985-86 winter season was again poor in rainfall with the result 
that the volume of water impounded in the dams was limited and the 
aquifers were depleted further which had an adverse effect on the 
yield of existing water supply sources.

The Department of Water Development is responsible for the 
operation and maintenance of all sources of water supply for 
Nicosia including the conveyance of the water to the service 
reservoirs at the outskirts of the town. The water is sold in 
bulk to the Nicosia Water Board at the service reservoirs. The 
Nicosia Water Board undertakes the distribution of water within 
the area of supply. This division of responsibility has been in 
force since early 1980 when, by decision of the Council of 
Ministers, the Nicosia Water Board extended its Area of Supply to 
cover the area of the Greater Nicosia Scheme.

The total quantity of water produced by the Nicosia Water Supply 
System in 1986 was 10.987MCM out of which 9.768MCM came from 
government sources, 1.019MCM was purchased from private sources 
and 0.199MCM was the yield of Nicosia Water Commission sources. 
Included in the government sources is a quantity of 1.524MCM 
produced by the 1982-1984 emergency schemes BHs. Of the total 
production, the quantity of water delivered to the Nicosia service 
reservoirs was 10.435MCM. A quantity of 0.622MCM was consumed 
en-route by a number of villages, camps and industries connected 
to the system. The total quantity of water delivered to the 
Nicosia Water Board service reservoirs was 10.435 MC-M and compared 
to the unrestricted demand of the town, which is estimated for 
1986 at 13.80MCM per annum there was a deficit of 3.36 MCM per 
annum and restrictions on the hours of supply to Nicosia town were 
imposed from 16.4.1986 to 1.5.1986 and from 16.6.86 to 4.10.86 and
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provided 24 hours supply every 48 hours. The total expenditure 
during 1986 for the operation and maintenance of all sources and 
conveyance systems supplying Nicosia town was £759,970 and the 
revenue generated from the sale of water was £1,798,616, including 
outstanding accounts.

Water continued to be supplied to the Turkish sector of Nicosia 
and the occupied town of Famagusta although no payment is being 
received for the supply.

The Department is also responsible for the management, operation 
and maintenance of the Central Water Supply System which includes 
a number of borehole sources at Khirokitia, Skarinou, Alethriko. 
Anglisidhes and Klavdhia, a Water Treatment Works at Khirokitia 
fed from Yermasoyia and Kalavasos Dams and a number of major 
conveyors extending from Yermasoyia to Famagusta.

The Central Water Supply System supplies water to Famagusta and 
Larnaca towns and a number of villages and Refugee Housing Estates 
in the Districts of Larnaca and Famagusta.

The total quantity of water produced by the system was 7.58KCN. 
The quantity of water drawn from Yermasoyia, Lefkara and Kalavasos 
Dams was 2.32, 0.03 and 3.88MCM respectively (net of losses at the 
treatment works). The total expenditure for the operation and 
maintenance of the system during the year was £487,910 and the 
revenue generated £1,591,708 (including outstanding accounts).

The town of Larnaca received 2.80MCK of water from the Central 
Water Supply System and the production of its own and leased 
sources was 0.47MCM totalling 3.27MCM. This quantity could not 
meet the increased demand of the town and the Water Board of 
Larnaca had to impose restrictions on the supply.

The Water Board of Limassol controls both the sources of supply 
and the distribution system of the town. Despite the drought the 
water supply demand was met satisfactorily and the town enjoyed a 
regular supply throughout the year. The total quantity of water 
produced from all sources during 1986 was 8.92MCM.

Paphos Water Supply comes under the direct control of the 
Municipality. Due to carrying capacity limitations of the main 
conveyor of the town, the water supply of the town was augmented 
from Paphos Lower Villages Water Supply Scheme by 0.55MCM. The 
total quatity of water available to the town during the year was 
1.76 MCM which could not meet the increased demand and 
restrictions on the supply had to be introduced during the summer 
months.

Operation and Maintenance of Projects - Irrigation Works

The management of major irrigation works is done either by the WDD 
or by the Government waterworks committees as the case may be 
whilst the management of small irrigation and village water supply 
schemes is done by the district administration and local 
committees.
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In the year under review the total water available in all dams, 
extracted from project boreholes and taken from project river 
diversions in Cyprus, in the Government controlled areas, amounted 
to 72.285 MCM. From this quantity 32.663 MCM were used for the 
irrigation of 8449 hectares, 10.606 MCM were used for domestic 
water supplies, 6.208 MCM were used for recharge, 0.556 MCM seeped 
through or below the dams and 4.252 MCM were lost as evaporation. 
The remaining 18.000 MCM were retained in the dams as over-annual 
storage or lost in the form of overflow.

Water available for utilization from Government projects reached 
the figure of 67.006 MCM. Out of this only 45.548 MCM were 
utilized, 28.734 MCM for irrigation, 10.616 MCM for domestic water 
supply and 6.208 MCM for recharge. Irrigation water was utilized 
on 7,215 hectares of land planted with citrus, bananas, vines, 
deciduous, vegetables, potatoes cereals and olives. The gross 
income from the sale of water amounted to £1,043,594. The total 
operation, maintenance and energy cost amounted to £769,564 and 
the net income to the Government was £274,030. The O&M expenses 
breakdown is as follows: Operation, £182,750, Maintenance £279,893 
and energy cost £307,011.

Regional Offices

Due to the occupation of northern Cyprus by Turkish troops there 
are only three regional offices in operation i.e. 
Famagusta-Larnaca, Limassol and Paphos. The regional offices are 
mostly responsible for the collection of water resources records 
and the design and supervision of construction for minor projects. 
In recent years the three regional offices were involved also with 
major projects in their regions in studies, investigations and 
force account construction work.

MEMBERSHIP OF VDD TO IMTERMATIOMAL ORGANISATIONS.

The Water Development Department represents Cyprus on a national 
level to the following International Organisations through 
committees chaired by the Director.

- International Hydrologic Program (I.H.P.)
- International Commission on Large Dams (ICOLD)

The National Action Committee for the International Drinking 
Water Supply and Sanitation Decade (IDWSSD).

- International Commission on Irrigation and Drainage (ICID)
- International Water Supply Association (IWSA).

MEETINGS OF THE DIRECTOR WITH THE STAFF ETC.

Several meetings were held during the year under the chairmanship 
of the Director with the Heads of the various Divisions, Regional 
Engineers as well as with other members of the staff to discuss 
various aspects of works and personal matters. Interdepartmental 
meetings with the Departments of Agriculture, Forests, ARI, the 
Geological Survey Department, Meteorological Office, Fisheries
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Department, the District Administrations and the Advisory Committee for the
Southern Conveyor Project. Meetings were also held with the Panel of
Experts, IBRD missions, Kuwait Fund, European Investment Bank etc.

FI SAUCE EXPENDITURE AMD REVENUE

During the year 1986 the total actual expenditure by the Department from 
VDD budgeted and other non-budgeted votes amounted to £41,745,261 out of a 
total budget of £50,106,208.

This is again a record expenditure made since the creation of this 
Department.

The general picture is as follows:

TABLE 1-1
GENERAL BUDGET-EXPENDITURE FIGURES FOR 1986

Description Budget
£

VDD Development Estimates
Govt. £40 979 369 

including loans )
Loan: 1 322 584 42 301 953

Total .................................

VDD Ordinary Estimates ...............  5 871 045
Non-budgeted votes for Pitsi- 
lia Project, refugee housing 
estates, works for other 
Government Departments, 
private developers and
village deposits .....................  1 933 210

Total ................................. £50 106 208

Expenditure
£

35 558 582 

394 272 

£35 952 854 

4 380 818

1 411 589 

£41 745 261

The level of construction works carried out during 1986 was again an all 
time record expenditure amounting to £37,086,855 from VDD and other votes 
See table V-l under CONSTRUCTION DIVISION

The largest single item of expenditure was major waterworks’ Southern 
Conveyor Project at £27,629,389.

1-25



L o a n  P r o c e e d s

Description of loans

Amount withdrawn 
during 1986 

£

- Loan No. 1658/5 CY (IBRD) US$9,910,000 for VPP .......  803 359
- Loan No. 158 KUWAIT FUND KD2,500,000 for VPP .......  506 705
- Loan No. 1.1572.00 EUROPEAN INVEST. BANK

ECU9,000,000 for VPP .................................  131 479
- Loan No. 2279 CY<IBRD) USS 16,000,000

for major waterworks, Khrysokhou .....................  NIL

Loans for SCP

- Loan No. 2386 CY from IBRD US$27,000,000 .........
- Loan No. 1.2109 from E.I.B (Major Loan)

ECU’s 26,500,000 .................................
- Loan No. 6.0553 from E.I.B. (Special term Loan)

ECU’s 3,700.000 ..................................
- Loan No. 277 from K.F.A.E.D. D. 2,940,000 ......

Credit facilities from Barclays Bank S.A., from 
Banque Indosuez and from Bank Francaise du Commerce 
Exterieur (Supply of ductile pipes and fittings 
for the Main Conveyor-from Pont-A-Mousson of 
France) D.M. 78,074,566 ..........................

Revenue

Amount received 
in 1986 
CY £

1 356 554 

1 993 588

279 731 
NIL

16 127 607

A sum of £3,951,766 was collected during the year 1986 as revenue mainly 
from the sale of water for Nicosia and Famagusta Water Supplies and Paphos 
Irrigation Project (See table 1-5).

TABLE 1—2
EXPENDITURE FOR THE YEAR 1986

Ser. Description Government Contr. Village Contr. Total
No. Ordinary Development (Loans)

£ £ £

A VDD Votes

1 Administration ...... 2 444 046
2 Greater Nicosia W S 

scheme running expenses 499 165
3 Nicosia-Larnaca-

Famagusta, Central WS 
system (formerly styled 
Famagusta WS scheme) 748 740

4 Regional village WS 
schemes running
expenses .............  66 702

620 2 444 666 

499 165

748 740

66 702
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TABLE 1-2
EXPENDITURE FOR THE YEAR 1986 (Cont.)

Ser. 
No.

Description Government Contr. Village Contr. 
Ordinary Development (Loans)

Total

£ £ £ £

5 Irrigation, drainage
and dams ..............  607 345 34 434 136 133 856 35 175 337

6 Town water supplies .... 87 888 - 87 88S
7 Village water supplies . 288 058 260 416 548 474
8 Government water supply 

schemes ............... 496 643 496 643
9 Drilling & prospecting . 14 820 - 14 820
10 Hydrology ............. 113 291 - 113 291
11 Surveys & investigations 58 546 - 58 546
12 Purchase of machinery 

and equipment ......... 63 468 _ 63 468
13 Others ................ 1 870 - 1 870
14 Save water campaign .... 14 062 — 14 062

Total ..............  £4 380 818 £35 558 580 £394 272 £40 333 672

B Noil-budgeted Votes
£

1 Pitsilia Project ............... 27 901
2 Refugee housing estates ........ 110 762
3 Works for other Government Departments ... 572 449
4 Works for private developers .... 580 587
5 Works through village deposits .. 119 890

Total .......................... £ 1 411 589

Grand Total .................... £41 745 261

(i) Breakdown of Administration Expenditure

Ordinary Development Total
£ £ £

1 Personal emoluments ............ 2 101 408 — 2 101 408
2 Casual technical assistance .... 166 316 - 166 316
3 Travelling ..................... 88 303 - 88 803
4 M ’ce & operation of motor 

transport ...................... 28 755 _ 28 755
5a Office expenses ............ . . . . 46 335 - 46 335
5b Purchase of drawing materials 620 620
6 Government water supply ........ 12 429 — 12 429

Total .......................... £2 444 046 £ 620 £2 444 666
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(ii) Breakdown of Irrigation
Drainage and Dams Expenditure

Government Village Total*
£ £ i

1 Minor irrigation works ......... 208 878 109 292 318 170
2 Consultants fees ............... 3 066 - 3 066
3 Paphos Irrigation Project ...... 90 781 - 90 781
4 Vasilikos Pendaskinos Project . . . 1 464 261 - 1 464 261
5 Southern Conveyor Project ...... 27 629 389 - 27 629 389
6 Khrysokhou Irrigation Project . . . 4 322 786 - 4 322 786
7 Other major waterworks ......... 416 200 24 564 440 764
8 M !ce of dams & distribution system 607 345 - 607 345
9 Karyotis Project ............... 298 775 — 298 775

Total .......................... £35 041 481 £133 856 £35 175 337

TABLE 1-3
VDD ORDINARY BUDGET
STATEMENT OF MONTHLY EXPENDITURE FOR THE YEAR 1986

Head 20A Water Development
£

1986 Approved ....................................... 5 876 253
Less special warrants ..............................  5 208

Total ...............................................  £5 871 045

Month Monthly-
expenditure

Cumulative
expenditure

£ £

January ............ 232 909 232 909 3.96
February ........... 388 206 621 115 10.57
March .............. 387 861 1 008 976 17.04
April .............. 332 149 1 341 125 22.84
May ................ 338 165 1 679 290 28.60
June ............... 334 071 2 013 362 34.29
July ............... 370 365 2 383 727 40.60
August ............. 260 652 2 644 379 45.04
September .......... 414 665 3 059 044 52.10
October ............ 324 738 3 383 782 57.63
November ........... 383 375 3 767 157 64.16
December ........... 613 661 4 380 818 74.61

Summary
»/

Amount approved ....... P
0O

i 871 045 100
Less actual expenditure 4 380 818 74.61

Balance ............... . . £1 490 227 25.39
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TABLE 1-4
VDD DEVELOPMENT BUDGET
STATEMENT OF MONTHLY EXPENDITURE FOR THE YEAR 1986 
(Not including village loans)
Head 2D Water Development

£
1987 Approved ........ 31 453 873
Add Special warrants .. 9 525 496

Total ................ £40 979 369

Month Monthly Cumulative %
expenditure expenditure

£ £

January ............ 506 527 506 527 1.23
February ........... 672 795 1 179 322 2.87
March .............. 1 375 569 2 554 891 6.23
April .............. 3 952 660 6 507 551 15.88
May ................ 857 086 7 364 637 17.97
June ............... 2 077 867 9 442 504 23.04
July ............... 4 663 506 14 106 010 34.42
August ............. 1 912 658 16 018 668 39.09
September .......... 1 618 774 17 637 442 43.03
October ............ 1 739 320 19 376 762 47.29
November ........... 1 278 157 20 654 920 50.40
December ........... 14 903 660 35 558 580 86.77

Summary
■f °/

Amount approved ...... ' 4<2) 979 369 100
Less actual expenditure . 35Ϊ 558 580 86.77

Balance .............. £5 420 789 13.23

TABLE 1-5
STATEMENT OF REVENUE COLLECTED 
DURING THE YEAR 1986

Description £

Drilling charges ...................  325
Nicosia water supply ...............  1 450 481
Paphos Irrigation Project ..........  600 948
Main WS system
Nicosia - Larnaca - Famagusta ......  1 622 390
Paphos Lower village water
supplies ............................ 42 233
Khrysokhou Irrigation Project ......  21 917
Other fees .........................  191 622
Xyliatos Irrigation Scheme .........  21 850

Total ............................... 3 951 766
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STAFF WATTERS

Appointments

During the period under review the following were appointed to the 
posts as indicated:

Paraskevoulla Maratheftou, Ioanna Nicolaou, Andriani Nicolaou, 
to the permanent (Ord.) post of Executive Engineer II, with effect 
from 8 November 1985.

The following to the post of Technician 2nd Grade, on a casual 
basis, with effect from 1st October 1985.

Nicos Andreou Nicolaou, Michael Chr. Koukliotis, Christakis 
Alkiviades

The following on probation to the permanent (Ord.) post of 
Technician 2nd Grade as from 8.11.85.

Nikos Tokkaris 
George Kissopodas 
Costakis Araklitis 
Christos-Kounnis 
Anastasia Della 
Christodoulos Constantinou 
Chrystalla Christodoulou 
Eleni Kyriacou 
Andreas Kaizer 
Antonis Vyras 
Kypros Efthyvoulou 
Michael Chr Michael 
Michael Aristodemou 
Charalambos Larkos 
Vasos Yiorkas 
Aristodemos Pittas 
Michael Katsouras 
Costakis Pelopidas 
Panayiotis Zaros 
Achilleas Christou 
Anna Constantinou 
Charalambos Phylactou 
Nicos K Nicolaou 
George Antoniou 
Solon Kyprou 
Christina Demetriou 
Marios Pagonis 
Soteris Orthodoxou 
Constantinos Christoforou 
Andreas Constantinou 
Michalis Pamboris 
Sophia Potamitou 
Kyriacos Michael 
Charalambos Ioannou 
Themis Angastiniotis 
Michael Karaiskakis 
Nicos A. Nicolaou

Efstathios Efstathiou 
Constantinos Lambrides 
Evgenios Charalambous 
Kyriacos D Iacovou 
Kyriacos Nicolaides 
Kyriacos Tsiaoukkas 
Marios Masouris 
Xanthos Christodoulides 
George Tsouris 
Antonis Ellinas 
Charalambos Koutsioupis 
Yiannakis Charalambous 
Michalakis Kaouros 
Stavros Naoum 
George Ioannou 
Nicos Neophytou 
Androulla Stavrou 
Petros Petrou 
Koulla Pitta 
Ioannis Kolokotronis 
Yiannoulla Ioannou 
George A Charalambous 
Pavlos Kkolas 
Christakis Alkiviades 
Nicos A Nicolaou 
Andreas Charalambous 
Antonis Hanoullis 
Andreas Theodosiou 
Yiannakis Marcou 
Ioannis Panayi 
Marios Michael 
Phivos Kyprianou 
Arestis Chr Aresti 
Costas Constantinou 
George Leonidou 
Charalambos Neocleous 
Spyros HadjiYiacoumi
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The following on probation to the permanent (Ord.) post of Clerk 2nd 
Grade General Clerical Staff with effect from 8 November 1985.

Yiola Ioannidou 
Agathi Solomou 
Xanthippi Zenonos

Kyriaki Ioakim Chrysanthou 
Chrystalleni Gregoriou 
Neophytos Michael

Acting Appointments

Kyprianos Hassabis as acting Director for the period betweeen
4.10.86-24.10.86

Constantinos Lytras, as acting Director to the Geological Survey 
Department as from 25.11,86.

Promotions

The following were promoted as follows:

George Frangopoullos George Lanitis
Elias Chr. Eliades Phivos HadjiIoannou
Iacovos Kastanas Pantelis Alexandrou

to the permanent (Dev.) post of Technical Superindentent as from 
15.1.86

Photios Photiou to the permanent (Dev.) post of Topographer 
Irrigation Engineer I, with effect from 1st January 1986.

The following to the permanent (Ord.) post of Senior Technical 
Superindentent with effect from 15.3.86.

Armandos Josephin, Panayiotis Kazamias, Panayiotis Neophytou

The following to the permanent (Ord.) post of Technical 
Superindentent with effect from 15.3.86.

Liasis Savva, Andreas K. Savva Doloros Pitsillides

The following to the permanent (Ord.) post of Assistant Chief 
Foreman with effect from 15.7.86.

Costas Constantinides Elia Eleftherios
Phidias Metaxas Christodoulos Stephanou
Ioannis Potamaris

Antonis Zakheos to the permanent (Ord.) post of Chief Foreman with 
effect from 15.10.86
Georgoulla Chrysostomou to the permanent (Ord.) post of Executive 
Engineer I, as from 1.11.85.

The following to the permanent (Ord.) post of Clerk 1st Grade, 
General Clerical Staff with effect from 1.11.85.

Anna Adamidou Androulla Kaspari
George Laoutaris Anna Ioannou
Athinoulla Poyiatzi
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Kyriacos Kyrou to the permanent <Ord.) post of Executive Engineer I, 
as from 15.2.85.

Nicos Neocleous to the permanent 
as from 15.2.85.

The following to the permanent < 
with effect from 1.12.85.

Anthoulla Symeou;Siamma 
Pavlos Neophytides 
Ioannis Eracleous 
Zoe HjiVasiliou 
Paraskevoulla Maratheftou

Retirements

(Ord.) post of Executive Engineer I

.) post of Executive Engineer I

Andreas Demetriou 
George Loucaides 
Michael Televantos 
Nicolas Christophides

Joseph Karoglanian, Senior Technician with effect from 1.1.86 

Antonis Nicola, Chief Foreman with effect from 1.1.86.

Meletios Michael, Chief Foreman with effect from 1.2.86.

Ioannis Metaxakis,. Assistant Chief Foreman with effect from 1.10.86. 

Iacovos Mazarakis, Clerk 1st Grade with effect from 1.10.86.

Dissmisals

Kyriacos Constantinou, Technician 2nd Grade, on a casual basis, with 
effect from 22.11.86.

Transfers

Zoe HadjiVasiliou, Executive Engineer I to Regional Office Limassol 
for the Main Conveyor Souther Conveyor Project with effect from 
10.3.86.

Charalambos Ioannides, Clerk 2nd Grade, General Clerical Staff to 
the Planning Bureau with effect from 2.4.86.

Kyriaki Polydorou, Clerk 2nd Grade, General Clerical Staff to this 
Department from the Ministry of Health with effect from 2.4.86.

Sofoclis Pereas, Technician 2nd Grade to Regional Office Limassol 
for Kouris Dam with effect from 1.1.86.

Eleftherios Stavrinides, Senior Supervisor of Accounts to this 
Department with effect from 30.6.86.

Andreas Papasavvas and George Neophytou, Technicians 2nd Grade to 
Khrysokhou Irrigation Project with effect from 19.5.86.

Yiannakis Markou, Technician 2nd Grade, to Khrysokhou Irrigation 
Project with effect from 13.5.86.
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Socrates Koundouris, Executive Engineer I to Regional Office 
Limassol for Main Conveyor Southern Conveyor Project with effect 
from 15.7.86.

Panayiotis Stelikos, Messenger to Public Works Depatment, District 
Office Paphos with effect from 29.9.86.

Philippos Ioannou, Clerk 2nd Grade, General Clerical Staff to 
Wellfare Department with effect from 15.12.86.

Christakis Christofi, Clerk 2nd Grade, General Clerical Staff to 
this Department with effect from 9.12.86.

Scholarships and study leave

Constantinos HjiSavvas, Mechanical Engineer I, has been granted a 
scholarship between 2 May 1986-22 May 1986 offered by Italian 
Government on Solar Energy and other Renewable Energy Sources.

Kyriacos Kyrou, Executive Engineer I, has been granted a 
scholarship between 20.6.86-30.7.86 offered by the 
Cyprus-American Scholarship Programme on Earthquake Engineering 
in relation to Dams and other hydraulic structures.

Christos Ioannou, Hydrologist I, has been granted a scholarship 
between 16.8.86-31.12.87 offered by Hubert Humphreys USA, under 
Fulbright Commission for postgraduate studies in Hydrology.

Constantinos Katsavras, Executive Engineer I, who has been 
granted scholarhip by USA Government (CASP) completed his studies 
and resumed duties on 16.8.86.

Ioseph Pekris, Technician 2nd Grade, has been granted study leave 
in USA to obtain a Bsc degree in Civil Engineering.

Seminars, Conferences, Duty Abroad.

George Socratous, Executive Engineer I visited Cairo, Egypt 
between 28.1.86-13.2.86 to participate to the FAO Workshop, DASI 
Computer Model.

Iacovos Iacovides, Senior Hydrogeologist, visited Lyon France 
between 3.3.86-4.3.86 to participate to the first meeting for the 
Organization of the European Network "Management of Water 
Resources” organized by the Council of Europe.

Christodoulos Christodoulou, Principal Water Engineer visited 
Greece to participate to the meeting on Water Management and 
Agricultural Development between 7.4.86-11.4.86

Christodoulos Christodoulou, Principal Water Engineer 
Sofoclis Aletraris, Topographer Irrigation Engineer I visited 
Greece between 14.4.86 - 16.4.86 for inspection of the
manufacture of pipes for the Southern Coneyor Project.
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Constantinos HjiSavvas, Mechanical Engineer I, visited Grenoble, 
France for Electromechanical Works on Kouris Dam between 10.3.86 
-14.3.86.

Nicos Tiourtis, Senior Water Engineer,
Demosthenis Patsalides, Executive Engineer I
Vlasis Partassides, Executive Engineer I
Andreas Tziakouris, Executive Engineer I
Sofoclis Aletraris, Topographer Irrigation Engineer I,
visted France between 13.5.86-17.5.86 for inspection of the
manufacture of pipes and parts by Pont-a-Mousson for Southern
Conveyor Project.

Nicos Stylianou, Senior Water Engineer 
Spyros Stephanou, Executive Engineer I,
visited Greece between 18.5.86-24.5.86 for inspection of the
manufacture of Hydrants for the Khrysokhou Irrigation Project.

Dedalos Kypris, Senior Hydrogeologist, visited Kenya between
30.6.86-4.7.86 to participate to the Workshop on fundamentals of 
microprocessor based systems.

Constantinos St. Lytras, Director, visited Marceilles France, 
between 12.6.86 - 14.6.86 to attend the meeting of the board of 
Directors of the Mediterranean Water Institute.

Christodoulos Christodoulou, Principal Water Engineer 
George Socratous, Executive Engineer I,
visited Rome Ialy between 30.6.86-4.7.86 to participate to the 
Southern Conveyor Project Workshop.

Andreas Demetriou, Executive Engineer I 
Andreas K Savva, Technical Superindentent 
Elias Eliades, Technical Superindentent 
Andreas Eletheriou, Senior Technician,
visited Spain between 13.7.86-19.7.86 for the inspection of the 
manufacture of fittings for the Southern Conveyor Project.

Christodoulos Christodoulou, Principal Water Engineer, visited 
Rome Italy between 25.8.86-30.8.86 to attend the Southern
Conveyor Project Workshop.

Constantinos St. Lytras, Director, Branco Milinusic, Consultant, 
visited England between 21.7.86-23.7.86 for the Arbitration of 
Asprokremmos Dam.

Constantinos Lytras, Director, visited Greece between
24.7.86-28.7.86 as guest of the Greek Geological and Mineral 
Research Institute.

Nicodemos Nicodemou, Executive Engineer I, visited Thessaloniki, 
Greece between 25.8.86-28.8.86 for inspection of the manufacture 
of Hydrants for the Khrysokhou Irrigation Project.

Iacovos Iacovides, Senior Hydrogeologist, visited Chehoslovakia 
between 6.9.86-7.9.86 to attend a meeting for the International 
Hydrogeological Map of Europe.
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Constantinos Stavrou, Techncian 1st Grade, visited France between
14.9.86- 20.9.86, for inspection of the manufacture of the 
Telemetry System for the Vasilikos-Pendaskinos Project.

Nicos Tsiourtis, Senior Water Engineer, visited Rome Italy 
between 22.9.86-26.9.86 to attend the Expert Consultantion on 
Irrigation Water Charges.

Kyprianos Hassabis, Assistant Director,
Savvas Theodosiou, Mechanical Engineer I,
Andreas Tziakouris, Executive Engineer I,
visited London between 21.9.86-30.9.86 for inspection of the 
manufacture of Valves for the Main Conveyor Southern Conveyor 
Project

Iacovos Iacovides, Senior Hydrogeologist, visited Spain between
22.9.86- 27.9.86 to participate to the Seminar on Water Resources 
Management.

Kyriacos Spanos, Executive Engineer I, visited Austria between
19.10.86- 23.10.86 for inspection of the manufacture of valves for 
Khrysokhou Irrigation Project.

Vlasis Partasides, Executive Engineer I, visited Greece for 
inpsection of the manufacture of asbestos-cement pipes for the 
Southern Conveyor Project.

Maria Zachariou, Executive Engineer I, visited Rome Ialy between
3.11.86- 7.11.86, to attend the 16th International Water Supply 
Congress and Exhibition.

Iacovosd Iacovides, Senior Hydrogeologist, visited Split 
Yugoslavia between 3.11.86-5.11.86 to attend the meeting of the 
Water Resources Management in Small Mediterranean Islands.

Demosthenis Patsalides, Executive Engineer I, participated in the 
Workshop on Appraisal of Comprehensive Water Resources Projects 
at Nicosia between 3.11.86-14.11.86.

Constantinos Lytras, Director, visited Marocco between
4.12.86- 6.12.86 to attend the meeting on Mediterranean Water 
Institute

Constantinos HjiSavvas, Mechanical Engineer I, visited Maribor 
Yugoslavia between 1.12.86-7.12.86, for the Electromechanical 
Works on Houris Dam.

Iacovos Iacovides, Senior Hydrogeologist, visited Malta between
9.12.86- 12.12.86 to attend the working meeting on water and 
sanitation problems of big Mediterranean Islands and Isolated 
Coastal Areas with Fluctuating Population Caused by Tourism.
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II DIVISION OF WATER RESOURCES 

D C Kypris
Senior Hydrogeologist 
Head of Division

General

During 1986 again no hydrological data could be collected by this Department in 
the Northern part of Cyprus still occupied for the twelfth year by the Turkish 
troops, and approximately amounting to 40% of the Cyprus land. So the behaviour 
of both surface runoff and groundwater bodies could not be followed or recorded 
in the Northern part of the country during the year under examination.

INTRODUCTION

The main tasks assigned to the Division of Water Resources are the collection 
and processing of Hydrological and Hydrogeological data, regarding both ground 
and surface water, to deal with hydrogeological problems as connected with the 
planning and execution of water works projects, to carry out auxiliary drilling 
operations, to control groundwater extraction and use and monitor water quality 
for the purpose of both pollution control and advising on water supply 
problems.

Cyprus has been divided into eleven hydrogeological regions based on both 
hydrogeological and administrative criteria, which were followed for reasons of 
better control on the collection of hydrogeological data and thorough 
hydrogeological studies, until July 1974 when the Turkish invasion occurred. 
For the year under examination since the Turkish troops are still occupying 
part of Cyprus, a new arrangement is followed, (see map II-l).

During 1986, D C Kypris, Senior Hydrogeologist, was the Head of the Division. 
M Peppis, Geologist Class I, was the Assistant Head, the Head of the Drilling 
Permits and Water Control Branch and he acted also as the chairman of the 
specially formed advisory committee for the issue of well permits. Dr St. 
Papatryphonos, Hydrologist Class I was the Head of Hydrometry Branch.
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DRILLING OPERATIONS

Drilling operations for water continued this year on a small scale. One 
drilling rig Ruston Bucyrus 22W was engaged^ with which the following operations 
were carried out:

- Cleaning of 17 existing boreholes

- Drilling of 10 boreholes. Five boreholes were drilled at Trachoni and five 
were drilled at Klavdhia village. Total penetrated depth 369m.

TEST PUMPING

In order that the Department will be in a position to express views on the 
water supply sources proposed to be used for the division of land into building 
plots or the erection of hotels, industries or other establishments, it 
undertakes to carry out pumping tests the results of which are communicated to
the appropriate authorities.

Pumping tests are also carried out for Government works.

During' 1986/ 88 test pumpings were carried out as follows

9 for division of land with total hours pumped......................... 246

78 for building permits with total hours pumped......................... 234

1 for town and village water supplies with total hours pumped..........  6

METEOROLOGICAL SUMMARY FOR THE HYDROMETEOROLOGICAL YEAR 1985-1986

As it is not possible for the Meteorological Service of the Republic of Cyprus 
to obtain measurements of various meteorological elements in the Northern part 
of the island because it is occupied by Turkish troops, the data given below 
relate to the weather experienced in the southern part of the island during the 
hydrometeorological year 1985-1986.

Precipitation

The yearly total precipitation averaged over the part of the island under 
Government control during the hydrometeorological year October 1985 - September 
1986 was 435.0 mm which is 84% of normal. Normal is considered the average 
rainfall over the southern part of the island during the period 1951-1980. 
(see diagram II-l)

The total precipitation amounts during the period were lower than normal in 
most areas and ranged mainly between 70% and 95% of normal, (see map II-2).

As regards the monthly distribution of precipitation, it was above normal in 
October, May, June and September and below normal in all the remaining months, 
(see diagram II-2).

The table II-l, giving the incidence of rainfall during the hydrometeorological 
year 1985-86, illustrates the situation:-
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TABLE II-l
INCIDENCE OF RAINFALL DURING THE HYDROMETEOROLOGICAL YEAR 1985-1986

Rainfall Rainfall Percentage of Percentage of

Months (in mm) (in inches) yearly total monthly normal

October 64.7 2.55 14.9 200

November 41.1 1.62 9.5 82

December 76.6 3.02 17.6 66

January 75.0 2.95 17.2 68

February 59.7 2.35 13.7 78

March 21.8 0.86 5.0 35

April 14.7 0.58 3.4 45

May 59.2 2.33 13.6 304
June 12.5 0.49 2.9 192
July NIL NIL 0 0
August 0.4 0.02 0.1 13
September 9.3 0.37 2.1 186

Totals 435.0 17.14 100.0

Notei Yearly total as percentage of yearly normal: 84%

The maximum amount of rainfall in a 24-hour period during the
hydrometeorological year was 124.0 mm. This was reported on the 22nd May 1986 
by Vavla rainfall station.

The first snowfall occurred on Mount Olympus on the 3rd December 1985 which is 
the median date for the first snowfall in Cyprus. Subsequent snowfalls
occurred during the ensuing months till March. The last one occurred on the 
18th March 1986 which is three weeks earlier than the median date for the last 
sonwfall in Cyprus. '

Hail occurred in November 1985, February, March, April and May 1986.

Temperature

During the hydrometeorological year 1985-1986 as a whole air temperature was 
above normal. In particular, monthly mean temperatures were well below normal 
in October 1985 and May 1986 and slightly below normal in June and July 1986; 
they were higher than normal in the period from November 1985 to April 1986 and 
in September 1986 and around normal in August 1986.

The extreme maximum and extreme minimum air temperatures recorded during the 
hydrometeorological year under review are shown in table II-2.

TABLE II-2
INCIDENCE OF MAXIMUM AND MINIMUM TEMPERATURES 1985-1986

Station
Extreme maximum 
temperature and 

date

Extreme minimum 
temperature and 

date
°C oc

Nicosia........... .. 41.3 16th July 0.9 20th December
Limassol Port (new) .. 36.2 18th July 1.3 20th January
Larnaca Airport.... .. 36.4 1st September 1.5 20th January
Paphos Airport.... .. 31.8 24 th September 2.2 20th January
Panayia Bridge.... .. 39.0 17 th July -2.4 20th December
Saittas........... 19th July -1.0 20th December & 

20th January

1 1  -  7



TABLE 11-2

INCIDENCE OF MAXIMUM AND MINIMUM TEMPERATURES 1985-1986 (cont.)

Amiandos.........  30.5 19th July & 21 August -5.0 19th January
Prodhromos.......  31.0 17, 18, 22, 27th July -6.0 19, 20th January
Stavros............37.5 16th July -0.1 20th January
Kornos...........  38.0 17th July 0.5 20th January
Platania.........  33.8 16th July -3.3 20th January
Phasouri...........35.2 17th September -0.3 20th January

Evaporation

Monthly total evaporation (in mm) measured from United States Weather Bureau 
(U.S.W.B.) class "A" pan during the hydrometeorological year 1985-1986 at 
selected stations is given in table II-3.

TABLE II-3

MONTHLY EVAPORATION FROM CLASS "A" PAN IN mm

Station—  Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sep. Total

Nicosia....... 121 60 47 43 50 101 169 169 261 295 253 187 1756
Paralimni..... 165 75 69 61 57 97 175 199 261 305 271 220 1955
Larnaca Airport 160 94 90 73 81 129 201 230 299 310 294 261 2222
Saittas....... 105 66 57 40 51 93 160 136 209 264 223 164 1568
Akhelia....... 153 97 80 76 70 109 167 186 213 234 213 185 1783
Yermasoyia.... 129 67 57 47 53 98 162 158 219 237 223 180 1630
Polemidhia.... 154 79 79 65 71 111 172 162 235 253 225 194 1800
Prodhromos.... 83 59 30 37 44 70 145 103 191 254 223 131 1370

SURFACE WATER

Permanent Stream Gauging Stations

On important streams at selected places, permanent flow gauging stations 
equipped with automatic water level recorders have been established for the 
purpose of calculating the quantity of water flowing through each station. All 
these stations have to be inspected regularly i.e. every week, fortnight or 
month for the purpose of cheking and maintenance of equipment, change of 
charts, velocity measurements of flowing water with current meter for 
calibration purposes, etc. During the wet season the visits are more frequent 
for high flow measurements and sampling for suspended sediment and chemical 
analysis. The condition of float wells and weirs is also checked and cleaned 
when necessary.

Out of all our stations only 57 could be regularly inspected because, in the 
northern part of the island we have not been able to attend any flow gauging 
stations, due to the presence of the Turkish invasion troops, still occupying 
almost 40% of Cyprus for the twelfth year now.

The general conclusion obtained from the study of this years records of the 
above flow gauging stations, is that the flow of most of them was below normal 
because of the low precipitation of December, January, February and March.

The annual flow of some selected flow gauging stations are presented in table 
II-4
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TABLE II-4
DISCHARGE OF SELECTED STREAMS AS CALCULATED AT SELECTED FLOW GAUGING STATIONS 
FOR THE YEAR 1985-1986

Ser.
No. Station Stream Location

Annual 
1 6 m

1 1-2-7-90 Dhiarizos Kouklia 6.1
2 1_4_9_80 Ezusas Akhelia 3.0
3 2-2-8-95 Khrysokhou Coast 3.4
4 2-8-3-10 Limnitis Saw Mill 3.6
5 3_3_3_95 Karyotis Evrykhou 3.4
6 3_5_4_40 Elea Vyzakia 0.2
7 3-7-1-50 Peristerona Panayia Br. 5.5
8 3-7-3-90 Akaki Malounda 3.5
9 6-1-1-80 Ay. Onoufrios Kambia 0.7
10 6-1-1-85 Pedhieos Kambia 1.7
11 6-5-3-15 Yialias Nisou 0.08
12 8-4-5-30 Tremithios Klavdhia 0.1
13 8-9-5-40 Vasilikos U/S Kalavasos Dam 5.4
14 9-2-3-85 Yermasoyia U/S Yermasoyia Dam 7.9
15 9-6-2-90 Kryos U/S Kouris Dam 1.7
16 9-6-4-90 Kouris U/S Kouris Dam 7.1
17 9-6-7-70 Limnatis U/S Kouris Dam 6.3

Construction of New Flow Gauging Stations

During the year under review the following flow gauging stations were 
constructed and equipped with water level recorders.

Maroni river downstream of recharge boreholes. Construction of a small "V" 
shaped structure 4m wide slope 1:10.

Yermasoyia river downstream Yermasoyia Dam. Construction of a small "V" 
shaped structure 4m wide, slope 1:10 to record releases from Yermasoyia dam for 
recharge purposes.

Xeros river downstream Asprokremmos dam. Construction of 4 small "V" shaped 
structures 3m wide, slope 1:10, to record overflow of recharge basins.

Karyotis river near Galata. Construction of a "V" shaped structure 4m wide, 
slope 1:10.

Karyotis river near Skouriotissa. Construction of a "V" shaped structure 
3.5 m wide slope 1:10.

Improvements to Existing Flow Gauging Stations

Pyrgos river near Phlevas. Alterations to the invert of the flow gauging 
station by the construction of a "V" shaped structure 5m wide, slope 1:10.

Flood Discharges

As the precipitation during the hydrometeorological year under review was below 
normal no remarkable floods occurred. The most noteworthy, however, were 
recorded on the following flow gauging stations.

Tremithos river near Ayia Anna about 28 m 3/s on 1st April 1986. Its 
watershed area is 94 km 2.
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1 9 8 6Mylou river near Kornos about 14 and 21 m 3/s on 1st April and 21st May 
respectively. Its watershed area is 32 km 2.

Vasilikos river upstream Kalavasos dam about 25m 3/s on 22nd May 1986. Its 
watershed area is 86 km 2.

Syrkatis river upstream Dhipotamos dam about 12 and 17 m 3/s on 1st April and 
13th May 1986 respectively. Its watershed area is 61 km 2.

Akaki river near Malounda about 17 m 3/s on 13th June 1986. Its watershed 
area is 90 km 2.

Yermasoyia river upstream Yermasoyia dam about 16 m 3/s on 13th June 1986. 
Its watershed area is 110 km 2.

Maroni river near Vavla about 11 and 15 m 3/s on 22nd May and 13th June 1986. 
Its watershed area is 31 km 2.

Yialias river near Kotchati about 12 m 3/s on 1st April 1986. Its watershed 
area is 73 km 2.

Pedhieos river near Kambia about 9 m 3/s on 13th June 1986. Its watershed 
area is 29 km 2.

Inflow of Water in Dams

During 1986 out of 74 most important Dams and Ponds in Cyprus which were under 
regular observations in the past, only 57 could be observed as the remaining 
are situated in the northern part of the island which is still under Turkish 
occupation.

The water accumulated in’ the 57 dams under regular observations was very low 
because of the low precipitation during the hydrological year under review; the 
maximum volume accumulated was 46.3 MCM or 36.3% of the total capacity of 
these dams w ich is 127.5 MCM. Out of these dams 28, the smaller ones 
overflowed, most of them in November and December Analytically the situation 
is shown in table II-5.

Spring Discharges

Most of the springs and minor streams are gauged on a routine basis while a 
number of them are gauged for a short period after the request of another 
Departmental Division.

During the hydrological year 1985-86, 1966 spring and minor stream discharges
were taken on 123 springs and minor streams; 600 discharges were taken on 50 
springs which are under regular monthly observations and 1366 discharges were 
taken on 73 springs and minor streams for a certain period at various 
intervals.

As the rainfall during the hydrological year under review was below normal for 
the fifth successive year most of the springs maintained a low flow during the 
whole year. Some of them got dry in summer.
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GROUND WATER

Ground Water Hydrological Work

Hydrological surveys of the ground water bearing systems were carried out on 
small scale by this Department before 1960. Since then, they were rapidly 
amounting in scale until the most important known aguifer systems were brought 
in a few years time under Hydrological Observation. It is unfortunate that 
most of our maps with the well location and other information were destroyed by 
fire, during the events of 1974, or lost in the area occupied by the Turkish 
troops. So, during the year under review, the plotting of boreholes/wells and 
the collection of other hydrological information continued in the free areas, 
where hydrological work was being carried out before. The area during the 
current year where such work has been carried out was 3,061 km (see map II-3). 
The springs wells/boreholes which were on register at the end of 1986 were 
28,970.

The new areas brought under hydrological observation during the year have an 
extent of about 49 square kilometers. A number of 65 wells/boreholes and 
srpings were plotted or replotted in this area with their relative information 
recorded. A supplementary plotting was also carried out in the areas already 
covered for 1167 new wells/boreholes.

Through the Hydrological Surveys all wells/boreholes, springs and chain-of- 
wells are registered and plotted on maps. A dense network of observation 
boreholes, is being levelled. Through these observation boreholes/wells, the 
water level is being measured twice a year, at the end of the dry season 
(November), when it is expected to be at lowest and at the end of the wet 
season (March), when it is expected to be at highest level. In areas where 
more detailed information is necessary, a network has been established of 
observation boreholes where monthly or bimonthly measurements are taken. The 
number of observation boreholes monitored twice during 1986 is 1196 and, every 
month or fortnight 495.

For the purpose of establishing the quantity of water pumped from our aquifers 
a questioning program is carried out once a year, through which information 
from our farmers is sought as regards the extent and type of plantations, the 
irrigation system used and other relative information from which the amount of 
water used is determined, crosschecked wherever possible from water meter 
readings, or electricity meter readings and pump output. It has been 
established through questioning that during 1986 12291 wells/boreholes and 
springs were in use in our most important irrigating areas.

Out of a large portion of the above network of wells and boreholes, water 
samples are obtained twice a year (November and March), for chemical analysis 
to evaluate the trends of any quality change of the water in each aquifer.

During 1986 the number of groundwater samples from observation boreholes 
analysed for Cl was 2821.

As regards groundwater situation, in the most important aquifers a general drop 
of the water table was noted but in some others a slight rise, particularly in 
March. Details may be seen in the table II-6 of selected observation 
boreholes.
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TABLE II-6
SELECTED OBSERVATION BOREHOLES

Water Level increase ( + ) 
or decrease (-)

Serial Hydr.
No. No.

March November March
Village 1985 1985 1986

November March November 
1986 1985-86 1985-86

56/56 192 Liopetri.... - 2.42 - 1.13 - 1.04 - 0.66 + 1.38 + 0.47
20/63 1516 Paralimni___ + 20.03 + 19.86 + 19.79 + 19.76 — 0.24 — 0.10
51/51 774 Phrenaros.... + 0.26 - 0.16 — 0.04 DRY — 0.30 —
79/56 975 II + 8.30 + 8.21 + 8.28 + 8.11 — 0.02 — 0.10
88/54 24 Kolossi..... + 2.05 - 0.50 + 1.60 — 1.80 — 0.45 — 1.30
51/63 813 Limassol.... + 1.18 + 0.98 + 1.22 + 0.73 + 0.04 — 0.25
45/63 811 Zakaki...... + 0 .80 + 0.43 + 0.93 + 0.18 + 0.13 — 0.25
107/61 17 Yermasoyia... + 2.86 + 0.32 + 3.66 - 0.06 + 0.80 - 0.38
180/59 8 II + 19.47 + 14.20 + 24.37 + 15.45 + 4.90 + 1.25
134/59 27 II + 1.96 - 0.71 + 1.27 — 0.33 — 0.69 + 0.38
161/50 180 K. Trimithia. +186.49 +186.17 +186.22 +186.14 — 0.27 — 0 .03
90/50 106 II +190.73 +190.54 +188.48 +190.40 — 2.25 — 0.14

125/60 15 Episkopi.... + 22.91 + 20.41 + 24.91 + 20.66 + 2.00 + 0.25
EB ' 94/70 1236 'Akrotiri..... ' + 1.46 - 0.34 ' + 1.26 — 1.44 — 0.20 - 1.10
P.B. 12 2671 Kouklia..... + 1.40 + 1.78 + 1.70 + 0.45 + 0.30 — 1.33
P.B. 17 2673 Akhelia..... + 6.92 + 4.52 + 6.32 Filled in — 0.60 —

CONTROL AND CONSERVATION OF GROUND WATER

The Advisory Committee for the issue of well permits established by the 
Ministry of Agriculture and Natural Resources operated this year with Mr M 
Peppis, as chairman on behalf of the Director of Water Development Department. 
Representatives of the Directors of Geological Survey and Agricultural 
Departments are members of this committee, whose task is to advise the Director 
of Water Development Department on matters related to well sinking permits. At 
the meetings, the District Engineer of the district where applications were to 
be examined, participated.

The committee performed during 1986, 37 meeting and examined 3949 applications
sent to the Director, WDD by the District Officers, as follows:-

Water Supply (Special Measures) Law areas...........................  605
Water Conservation areas..........................................  2 758
Non Water Conservation areas........................................  586

Water Conservation Areas (Wells Law Cap 351)

An area is declared as a Water Conservation Area, when the exploitation of its 
water resources is such, that it may affect the quantity or quality of the 
water of that area.

On map II-4 the areas which have been declared as "Water Conservation Areas" 
under the wells Law Cap 351 are shown. Particulars of these areas are also 
shown in the table II-7.

Applications for well permits falling within a Water Conservation Area, are 
being sent by the District Officers to the Water Development Department for 
technical advice and recommendations. These recommendations which are based on 
the knowledge of the existing water situation of each aquifer, the development 
in the area and the existence of other wells or boreholes, chain-of-wells and 
springs, as well as any other Government water works are mandatory to the 
District Officer.
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Water Supply (Special Measures) Law 32/64

The major aquifers of Western Mesaoria and Akrotiri Peninsula, Which were 
declared as water conservation areas in the past, have been covered by the 
water supply (Special Measures) Law, since 1965, whose purpose is to further 
and more efficiently protect and control the water resources. The Paphos 
coastal area and the Paphos Major river valleys, which will be covered by the 
Paphos Irrigation Project, have also been covered by that Law in 1974 and 1975.

The areas covered by this Law shown on map II-4 and particulars are given in 
the table II-8.

For the above areas

- The District Officer, with the concurrence of the Director of Water 
Development Department, can withdraw any permit for any well or can apply 
any modifications on the extraction of water as required.

- On the permits which are renewed yearly, conditions are imposed regarding 
the quantity of water to be extracted, the method of extraction, the area 
to be irrigated, the measurement of water, the conveyance of water and the 
utilization of water.

TABLE II-7
WATER CONSERVATION AREAS

Ser Order Date Cazette Date
No Water Conservation Area No No

1 Kokkinotrimithia-Ayii Trimithias,
Paleometokho, Mammari................ 556 31.10.51 3584 31.10.51

2 Nicosia............... '............... 556 31.10.51 3584 31.10.51
3 Tersephanou-Klavdhia................. 376 18. 8.52 3639 27. 8.52
4 Laxia................................. 374 18. 8.52 3639 27. 8.52
5 F'sta, Phrenaros, Paralimni, Ormidhia,

Xylotymbou, Pergamos, Kouklia, Avgorou
164 3. 3.56 3924 8. 3.56

6 Akrotiri, Phasouri, etc.............. 165 3. 3.56 3924 8. 3.56
7 Morphou, Syrianokhori, Prastio,

Nikitas, Elea, Pendayia.............. 1052 30.10.56 3995 8.11.56
8 Dhali, Potamia........................ 1194 29.11.56 4008 6.12.56
9 Ayios Andronikos, etc................ 916 26. 9.57 4081 3.10.57
10 Morphou, Peristerona, Astromeritis,

Akaki etc............................. 314 3. 5.58 4133 15. 5.58
11 Vasilia, Lapithos, Kyrenia, Ayios

Epiktitos, etc........................ 245 28. 4.59 4228 30. 4.59
12 Makedonitissa, etc................... 544 16.11.59 4277 26.11.59
13 Moni, Pyrgos.......................... 226 27. 7.61 75 27. 7.61
14 Yermasoyia............................ 443 8.12.61 112 8.12.61
15 Dhiorios (Djipi Loc.)................ 324 21. 6.62 163 21. 6.62
16 Yialia, Ayia Marina, Argaka, Polis___ 359 7. 7.62 168 7. 7.62
17 Yialias River (Potamia, Dhali, Nisou,

Mathiati)............................. 189 25. 4.63 245 25. 4.63
18 Kiti, Pervolia, Meneou, Dromolaxia___ 50 28. 1.65 384 28. 1.65
19 Kouklia, Anarita, Timi, Akhelia...... 529 26. 8.65 435 26. 8.65
20 Lapathos, Gypsos...................... 545 9. 9.65 438 9. 9.65
21 Moni (Extension)...................... 642 14.10.65 444 14.10.65
22 Lakatamia, Dheftera, Anayia, Pera etc. 744 21.11.65 453 25.11.65
23 Ayia Erini............................ 280 19. 5.66 499 2. 6.66
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TABLE 11-1
WATER CONSERVATION AREAS (cont.)

24 Paramali, Evdhimou.................. SBA
68 29. 7.67 212 29. 7.67

25 Lysi, Kondea........................ 776 7. 9.67 599 22. 9.67

26 Akanthou............................ 777 7. 9.67 599 22. 9.67

27 Pergamos (Extension)................ 889 19.10.67 606 3.11.67
28 Ayios Amvrosios..................... . . 890 19.10.67 606 3.11.67
29 Kyrenia Range Limestone Mass........ 817 7.11.68 693 22.11.68
30 Vasilikos, Xeropotamos.............. 862 28.11.68 697 13.12.68
31 Yeroskipos, Konia, Ktima, Peyia..... 741 4. 9.69 748 19. 9.69
32 Karavostasi, Peristeronari.......... 50 29.12.69 771 16. 1.70
33 Yeri................................. 75 8. 1.70 773 23. 1.70
34 Neokhorio, Androlikou............... 845 14.10.71 904 29.10.71

35 Yiolou, Loukrounou, Skoulli......... 845 14.10.71 904 29.10.71

36 P i ssouri, Evdhimou.................. 576 10. 8.72 958 25. 8.72
37 Kormakitis, Myrtou, Dhiorios........ 851 7.12.72 979 15.12.72
38 Akanthou (Extension)................ 288 15.11.73 1054 30.11.73
39 Ayios Ioannis (Malounda)............ 30 7 25.11.74 1158 25.11.74
40 Kambos Chakistra.................... - - 1180 4. 4.75
41 Parekklisha......................... 206 23.10.75 1233 7.11.75
42 L'ssol-Paphos-L'ca Extension pf W. - -·*·- -*» -

rnnsprvati on areas.................. 215 30. 9.77 1429 3. 3.78

TABLE I1-8
WATER SUPPLY (SPECIAL MEASURES) LAW AREAS

Ser Order Cazette
No Area No Date No Date

1 Western Mesaoria (Pendayia-Morphou 
Kokkinotrimithia)................. 331 9. 7.64

2 Akrotiri peninsula................ - - 331 9. 7.64
3 South-Eastern Mesaoria (F'sta - 

Paralimni-Ormidhia-Akhna), later 
withdrawed........................ 331 9. 7.64

4 Potami............................. 89 12. 2.66 479 24. 2.66
5 Dhiarizos River................... 196 23. 5.74 1104 21. 6.74
6 Xeropotamos River................. 196 23. 5.74 1104 21. 6.74
7 Ezouzas River..................... 196 23. 5.74 1104 21. 6.74
8 Peyia-Aspros River (Ext. of 

Yeroskipos Peyia W C A West of 
Peyia village).................... 196 23. 5.74 1104 21. 6.74

9 Mavrokolympos River (Ext. of 
Yeroskipos-Peyia W C A)........... 196 23. 5.74 1104 21. 6.74

10 Kouklia-Paphos-Peyia.............. 111 6. 6.75 1193 6. 6.75
11 Nisou-Potamia valley.............. 274 15.12.78 1488 15. 12.78
12 Xylophagou-Ormidhia Area.......... 72 12. 3.78 1760 12. 3.82

Water Meters

The preservation of the aquifers through the close control of the groundwater 
extraction and use, which is the object of the declaration of an area under 
the provisions of the Water Supply (Special Measures) Law, cannot be effected 
with out metering the water pumped from each borehole or well.

According to the provisions of the above referred law, water meters should 
be installed in the Water Supply (Special Measures) Law areas. Information 
about the installation and operation of water meters are not available for

11-18



Western Mesaoria area, since this area is still under Turkish occupation. For 
Paphos, Xylophagou-Ormidhia and Nisou-Potamia valley Area, the Law has not yet 
been completely enforced. In Limasssol-Akrotiri area during 1986 there were 416 
water meters installed of which 393 are in continuous operation. The total 
volume of water recorded is 15.2 MCM. During the year 51 illegal pumpings 
have been presented by the District Officer, to Court.

Private Drillers (Wells Law, Section 36)

According to the above law, no one is allowed to operate a drilling rig without 
a Driller's licence. Such a licence is issued by the Director of the Water 
Development Department, after the interested person to become a Driller applies 
for it and when the Director of the Department is satisfied that the applicant 
is competent to carry out such a job. A fee is paid for the licence and each 
year for its renewal.

According to the same law, every driller has to notify the Director of the 
Water Development Department of his intention to drill a borehole, to keep 
samples from the rocks penetrated and send to the above said Director, together 
with a technical report on each borehole drilled.

During 1986 this Department issued 2 Drillers licences and renewed 65 others. 
The number of private drilling rigs which drilled for water during 1986, was 
57. Information from private drillers have been received by this Department for 
100 boreholes.

During 1986, 22 private Drillers were reported to the District Officers for
illegal drilling.

WATER QUALITY

Chemical Analyses

During the year, 617 samples of water were sent to the Government Analyst and 
581 to the WDD Laboratory for chemical analyses. Out of those, 645 samples were 
taken from springs, wells or boreholes, which are used or proposed as water 
supply sources. The remaining 553 samples were taken from rivers, springs, 
observation boreholes and other miscellaneous sources.

Bacteriological Analyses

The bulk of sampling for bacteriological analysis is carried out by the Health 
Inspectors. However for special purposes samples for bacteriological analysis 
are taken by this Department as well.

During the year 74 samples were sent to the Government Analyst.

Suspended Sediment Analyses

In view of the construction of large dams in Cyprus and the problem arising 
from reservoir sedimentation, the sediment sampling programme was continued. 
Though not very intensive, the programme provided for sampling in as many 
rivers as possible.

During the year 56 samples of river water were taken for suspended sediment 
analyses.
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CENTRAL COMMITTEE FOR THE ISSUE OF LOANS AND THE REACTIVATION OF TURKISH 
CYPRIOT OWNED WELLS

The Council of Ministers, at its meeting of the 19th February, 1976-Decision No 
14694 - decided the establishment of the above said Committee. The terms of
reference of the committee are to accept and examine application from Greek 
Cypriot displaced farmers to use wells/'boreholes abandoned by their Turkish 
Cypriot owners and to grant loans for the purchase, repair and installation of 
pumping plants and pipelines for the irrigation of abandoned fields of Turkish 
cCypriot ownership. For this purpose, the Government placed at the disposal of 
the Committee, the sum of 457,500 for the above said loans.

According to the above said decision of the Council of Ministers, the Committee 
is chaired by the Director-General, Ministry of Agriculture and Natural 
Resources, who transferred the chairmanship to the Director of Water 
Development Department. Other members are the Director-General, Ministry of the 
Interior, the Director-General, Ministry of Finance, the Director-General, 
Planning Bureau, the Commissioner for Co-operative Development, the Director, 
Department of Agriculture and the representatives of the Ministry of
Agriculture and Natural Resources at the District Committees for the protection 
of Turkish Cypriot properties, or their representatives.

The Committee^convened at its first session on 27th March, 1976 and at the 
beginning, the rules and procedures have been decided upon it would function.

Accordingly, special application forms have been prepared, obtainable from the 
District Officer and the Water Development Department, which displaced farmers 
could fill when applying to be granted a loan to purchase and install pumping 
plants and pipelines and/or permission to utilise existing pumping equipment on 
the specific well/borehole for which application was made. The applications 
which in most cases are from groups of farmers at the first stage are examined 
by the District Officeri and the District Agricultural Officer. When the 
applicant or applicants are lawful tenants of abandoned by their owners Turkish 
Cypriot fields, leased to them by the Central Committee for the protection of 
Turkish Cypriot Property - the District Engineer tranmsmits the application 
with suggestions as to which fields may be irrigated from the same borehole or 
group of boreholes accompanied by an irrigation scheme, where necessary, with 
the estimated cost, to the Committee which decides as to the fields to be 
irrigated and the loan to be granted.

The decisions of the Committee are then notified to the Loan Commissioner who 
releases the proper amount, to the interested farmers, who sign an agreement 
for the repayment of 1/3 of loan and the running expenses as well. The 
remaining 2/3 of the amount is given to the farmer ex gratis. The repayment 
period for the loans has been set to ten years with an interest of 4.5%.

When part or the whole pumping unit of Turkish Cypriot ownership exists on the 
borehole/well, a loan may be granted for the purchase of what is missing and 
the value of the existing equipment with its anticipated life is calculated. 
Taking into account these parameters and after substracting the residual value 
which the pumping plant is expected to have after a maximum of eleven years or 
at the end of its expected life, an amortization rate is calculared which has 
to be repaid every year by the involved farmer or farmers. The farmer has to 
repay only the 1/3 of the amount the remaining 2/3 is give ex gratis.

From its establishment the Central Committee for the issue of loans and the 
reactivation of Turkish Cypriot owned wells/boreholes had 57 meetings during 
which it approved 441 application from 1275 displaced farmers for the 
irrigation of 12293 donums of land. The amount of loans granted by the end of
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this year was 376904 and the pumping plants of Turkish Cypriot ownership to 
42 190.-

During the year under examination no applications were made by farmers to be 
examined by the above said committee and so no meeting was convened.

SPECIAL STUDIES

PROJECT CYP/81/002

Improvement of Hydrological Data Acquisition and Processing.

During 1986 the above project, preparatory work of which started in 1984, 
and attained its full swing during 1985, was finalized.

The Executing Agency for this Project is the World Meteorological Crganization 
(WMO) through the Resident Representative in Cyprus of the United Nations 
Development Program (UNDP) and the Government Implementing Agency the Water 
Development Department, Ministry of Agriculture and Natural Resources.

The Project was providing for A UNDP contribution for subcontract, equipment 
and miscellaneous up to $100 000 U.S. dollars and for Government contribution 
for Project personnel and other items up to 92 000 Cyprus pounds.

The Slovak Institute of Hydrometeorology, Bratislava, Chechoslovakia, through 
Polytechna which is the sole national contractor for Chechoslovakia in these 
matters, got the subcontract to carry out the work for $50 000 U.S. dollars.

The title of the Project indicates clearly the goals aimed to be accomptished.

The direction of the project was the responsibility of the Water Development 
Department, with Mr Dedalos C. Kypris Head of the Water Resources Division 
being the Project Director and Mr. Jacovos S. Jacovides, Head of the Hydrology 
Division, the Co-Director.

It was felt that the hydrometric network of the country, for both surface and 
ground water, the collection and processing methods for hydrological data which 
were geared at supplying to the water development planners the necessary 
information for planning water works, had to be revised in view of the fact 
that our major waterworks have either been built or they are at an advanced 
stage of being implemented and hydrological information was now necessary for 
their management and new methods of data collection and processing as well to 
take advantage of the technological progress in this field and facilitate the 
flow of information.

According to the original workplan the Project was due to be completed by the 
end of 1985. However due to delays in the delivery of some equipment, certain 
computer peripherals and problems with their on line connection to the already 
installed microcomputer network, it was necessary for the subcontractor to 
postpone his final mission to Cyprus for the year 1986.

Typically the project was completed in June 1986 after the final mission to 
Cyprus of the subcontractors has been completed. The subcontractor submitted 
the following reports:

1 Revision of Methods for Collection, Control, Processing, Storage and 
Retrieval of Hydrological Data. 2

2 Master Plan for the Establishment and/or Upgrading of Country's Required 
Basic (Min/Opt) Surface Station Network.
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3 Master Plan for the Establishment and/or Upgrading of Country's Required 
Basic (min/opt) Groundwater Station Network.

4 Master Plan for the Establishment and/or Upgrading of Country1s Required 
Basic (MIN/OPT) Groundwater Station Network - Appendices.

5 Recommendations for the Upgrading of the Workshop.

6 Recommendations for Possible Modification of the WRD/WDD's Organizational 
Structure

7 Sediment Monitoring Programme - Approach.

8 Water Quality Monitoring Programme - Approach.

9 Improvement of Hydrological Data Acquisition and Processing - Executive 
Summary.

10 Hydrological Data Bank and Computerized Data Processing - User's Manual.

11 Hydrological Data Bank and Computerized Data Processing - User’s Manual - 
Annexes 4 - 1 1 .

12 Hydrological Data Bank and Computerized Data Processing-Reference Manual.

During the project specifications were drawn for equipment which were approved 
by the appropriate authorities in W.M.O. and ordered for the project.

Although the various steps until placing the final order for the above 
equipment to the manufacturers were taken during the project, certain equipment 
arrived several months after the project was typically finished.

The equipment ordered by the project and received is the following:

1 Three Microcomputers make Intertec type Headstart VPU-512 with 512 kb memory 
and one diskette drive.

2 One Microcompmuter type MAC-XT with 640 kb memory, two diskette drives.

3 One Hard Disk make Intertec type Headstart DSS-50 of 50Mb storage with one 
fixed platter and one removable cardridge of 25Mb each.

4 One Dot Matrix Printer make Epson type RX-80.

5 One Diskette Drive make Intertec type Floppy 5 1/4".

6 One Plotter make Houston Instruments type EMP-29M, flat bed for A3 size 
paper and 8 pens.

7 One Digitizer make Houston Instruments type E7024, 19" X 26" total active
area tablet.

8 One ion analyzer Make orion model EA 920 Digital pH/lSE meter with 14 
electrodes and dot matrix printer.

9 One electronic balance make Sartorius.

10 One oxygen meter with electrodes make WTW.

11 One Vibratory sieve shaker make fritsch model Analysette-3 with 10 sieves.

11-22



f !

12 Sediment analysis equipment make Minnesota Fabricators Inc (two single- 
stage samplers U.S.DH-59 and one visual accumulation tube U.S. VA-53).

13 Five sediment samplers make Kovo type VUVH-BA.

In 1986 personnel of Water Resources Division was trained on the use of the 
computer system installed and the analysis of flow records from our autographic 
flow gauging stations with the digitizer and the preparation of Data for our 
computerized Data Bank started.
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Dhiarizos River gauging station at Kouklia 
W.D.D. Photo C68EN-29 (18.2.86)

Kryos River flow gauging station at Khalassa u/s Kouris Dam 

W.D.D. Photo C71EN-18 (26.2.86)
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Ill
DIVISION OF HYDROLOGY
AND WATER RESOURCES MANAGEMENT

by
■ I St Iacovides.....
Senior Hydrologist 
Head of the Division

Introduction

The Division of Hydrology and Water Resources Management has been 
formally established on 19S2 within the frame-work of the reorga-
nization of the Department.

The main tasks and activities of the Division aim at providing the 
Department with basic information about the water resources to 
enable

- Decisions on the exploitation of water resources;
- Development of additional water resources;
- Allocation for water use;

Appraisal of the exploitation and development policy of water 
resources and its consequences as to quantity and quality;

- Formulation and evaluation of new water projects;
- Management and conjunctive use of surface and groundwater 
resources;

- Applied research in all the above fields;

The Division of Hydrology and Water Resources Management operates 
as a central unit with minimal staff, making use of the staff 
available at the Regional Offices for field data and observations.

The Division consists of four major Branches:

a) Surface Hydrology Branch
b) Groundwater Hydrology Branch
c) Water Resources Management Branch and
d) Engineering Hydrology Branch



The function of each Branch geared to the present and those of the
immediate future needs of the Department are outlined on the
organization chart.

During 1986, the Division consisted of the following staff:

1. I. 5t . Iacovides, Senior Hydrologist (A13), Head of Division.
2. A. Georghiou, Geologist (I) (P14) Head Groundwater Hydrology

Branch.
3. A. Christodoulides, Hydrologist (I) (P14) Head Water Resources 

Management Branch.
4. P. Alexandrou, Technical Superintendent (A10), Surface Hydrol-

ogy Branch.
5. S. Katsianis, Senior Technician (A9), Groundwater Hydrology 

Branch.
6. G. Pashiardis, Senior Technician (A9)', Engineering Hydrology 

Branch.
7. L. Markides, Technician (I) (A7), Water Resources Mgment

Branch.
8. Chr. Nicolaou, Technician, (II) (A4).
9. Char. Makrides, Technician (II) (A4).

Surface Hydrology Branch

a) Karyotis Project

The Feasibility Study of utilization of the Karyotis river 
flow, and possibly that of other water courses in the adjoin-
ing areas, to provide the Nicosia area with potable water was 
carried out by the Soyuzgiprouodkhoz Institute of the USSR.

In this context the Hydrology Branch was involved in the fol-
lowing :

- Preparation of pertinent hydrometeorological data.
- Updating of rainfall data from 1982 to 1984 for the stations 
of Peanoulas, Trikoukkias, Troodos, Evrykhou, Amiandos, 
Kapoura, Panayia Bridge, Palekhori, Ay. Epiphanios and Pla- 
tania, including statistical analysis for these records.
Computation of the depth-area-rainfall (1916 to 1984) for 

the watersheds of Marathasa, Karyotis, Atsas, Elea, Akaki, 
Peristerona, Pedhieos and Koutis.

- The observed flows (1982 to 1984) were updated and statisti-
cal analysis was performed for the gauging stations of Ayios 
Nikolaos, Platania, Evrykhou, Kalopanayiotis, Lagoudhera, 
Vizakia, Atsas near Evrykhou.

- The flows of Karyotis river (1986-84) were simulated and 
statistical analysis was performed.

- Instantaneous flow measurements were carried out at selected 
points on Karyotis river at 5 weirs and diversion intakes, 
on Atsas weir, on Marathasa, Peristerona and Elea river 
weirs as requested by the Russian Mission.

- Finally the Division participated in numerous meetings and 
consultations regarding the hydrologic input required for 
this feasibility study.

b ) Other activities

- Transfer and adaptation of the rainfall-runoff model and
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other related programmes from the IBM 4331 computer system 
in the private sector where all the work, was carried out 
since 1968 to the IBM PC AT microcomputer acquired by the 
Division in 1985.

- Transfer of most of the rainfall and part of the runoff data 
on the IBM PC AT.
Updating of rainfall data and observed runoff of catchments 
and rivers within project areas of high priority.

- Flood studies for various waterworks in small catchments as 
in Athienou, Sotira, Limassol etc.).

Groundwater Hydrology Branch

a) Inventory of wells and groundwater conditions at Kokkinokhoria 
area

A comprehensive survey was carried out in the Kokkinokhoria 
area in September to November 1986 by 7 Technical Assistants. 
This survey which covered 8500 wells and boreholes, spread in 
9 village boundaries, was carried out within the framework of 
the SCP. It involved more than 80 items of information for 
each well ranging from data on the well itself, the pumping 
plant, the area irrigated and type of crop etc.
This mass of data is being computerized using the dBase III 
software. The last survey of this type was carried out in 
1979 .

In summary form the survey of 1986 indicated the following:

5700 wells irrigated 7200 hectares with a total extraction 
of 2 8.6 Mm3.

- 52% of the area was cultivated with Spring Potatoes, 17.7% 
with Autumn Potatoes, 11% was Citrus and other trees and the 
rest was melons and vegetables.

- An increase of 8'8% in wells has been noted since 1979 whilst 
the total extraction has been reduced by only 1.5%. The 
increase in wells varies from 16% in Ormidhia to 154% in 
Sotira.
The yield of the wells has decreased by 50 to 150% whilst 
the daily operation has increased by 25%.

- The annual drop of the water level is about 1.5 to 2.0 
meters whilst sea-intrusion has been noted up to 4 Km 
inland.

b ) Hydrogeological study of Tremithios riverbed

In view of the possibility of releasing water from the South-
ern Conveyor for recharge purposes, the river-bed aquifer bet-
ween the Limassoi/Larnaca road bridge and Kiti dam has been 
studied. A number of boreholes in this area pump water for the 
needs of the Larnaca Water Supply (0.5 Mm3/yr.). During the 
year, the following were carried out:

- Collection of existing hydrogeological data.
A network of boreholes was established for monitoring the 

water level fluctuation.
- Five new observation boreholes were drilled and geophysical 
work (G.8.Dept.) was carried out at four traverses.

- The geometry of the aquifer was delineated.
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An initial estimate of the potential capacity (2 Mm3/yr) of 
the aquifer and recharge requirements (0.5 m3/s) was made, 
made .

c) Hydrogeological Study of Xeropotamos riverbed aquifer

In view of the cutting off of recharge to the downstream riv-
erbed aquifer by the Asprokremmos dam and the pumping made 
from this area for the Paphos water Supply (1.0 Mm3/yr) and by 
other wells for local irrigation, controlled releases for 
recharge had to be made. These were necessary in view of the 
serious depletion of the groundwater reserves and the propaga-
tion of sea intrusion near the Paphos 'Water Supply wellfield 
at 1.5 km inland. The hydrogeology of the area was studied as 
to the best location of recharge works and rate of release 
required.

The following were carried out:

Evaluation of existing hydrogeological data and delineation 
of aquifer geometry.

- Establishment of groundwater monitoring network.
- Drilling of 5 new boreholes for monitoring purposes one of 

which could be used for artificial recharge.
Establishment of four recharge ponds in series in the most 
upstream part of the aquifer equipped with measuring weirs.

d) Study on the operation and control of the Yermasoyia aquifer

The Division carried out an evaluation of the drawdown that 
can be expected in the wellfield area of the Limassol Water 
Board boreholes as proposed by the study made by H. Humphreys 
and Partners for the Water Board of Limassol.

A wellfield drawdown simulation model was used on the IBM PC 
AT microcomputer.

Assuming maintenance of controlled releases from the dam, both 
upstream and downstream of the wellfield, then some 34000 m3/'d 
could be pumped with a 2 to 2.6 m of drawdown.

e) Use of radiosotopes in Hydrology

The sampling of groundwater in the area of the Kouris Delta 
aquifer was extended to cover the whole of the Akrotiri 
aquifer. The analytical work for Tritium and the Stable Iso-
topes is being done in Vienna at the International Atomic 
Energy Agency which finances this study. The groundwater flow 
regime, sources of recharge and magnitudes as well as resi-
dence time of the water in the aquifer are the expected output 
of the Tracer mathematical model being developed for this 
area. The model is being developed on an IBM PC AT microcom-
puter which has been provided by the IAFA in September 19S5.

In addition to the above the IAEA is financing a study of the 
conjunctive use of the Yermasoyia aquifer with the dam. 
Samples of water have been collected during releases of water 
from both the surface and the groundwater. This study will 
enable a more efficient operation of Yermasoyia aquifer sus-
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tained by releases from the dam.

f) other studies connected with the Southern Conveyor Project

- The developing groundwater conditions in the Kokkinokhoria 
aquifer, Kiti-Pervolia area, Pareklis’nia aquifer and Akro- 
tiri area were continued to be monitored and assessed 
throughout the year. Electrical conductivity surveys were 
carried out at Akrotiri, Yermasoyia and Kokkinokhoria aquif-
ers for monitoring the sea intrusion trend. Furthermore, the 
area of Anglisides was considered and a monitoring network 
was established.

- Meetings and consultations were carried out with World Bank 
experts and Missions reviewing the 5CP. In particular, the 
study by N. Trac of the World Bank regarding the 3CP (phase 
II) was considered and the overall water balance for the 
Akrotiri region was re-evaluated.

- The effect of Kouris dam on the Akrotiri aquifer was 
reviewed and the releases required were proposed.

Water Resources Management Branch

This Branch was mainly involved in the conjunctive use of the 
Yermasoyia and the Asprokremmos reservoirs and aquifers as well as 
the monitoring of the Kouris Delta emergency scheme for irrigation 
and the supplementary supply to the Limassol Water Board.

a) Operation of the Yermasoyia reservoir and aquifer

The extraction from the Yermasoyia riverbed aquifer for the 
water supply of the Limassol Town, as well as of the Amathous, 
Yermasoyia, Potamos Yermasoyia and the Moutayiaka village for 
the last 4 years depends almost on the controlled releases of 
water from the Yermasoyia dam.

The total extraction from the aquifer in 19S6 for water supply 
purposes was 6.9 Mm3 distributed as follows (in m 3/yr):
TABLE III-1

EXTRACTION FROM THE YERMASOYIA AQUIFER (in m3/y)

Limassol 
w. s .

Amathus Yermasoyia Potamos
Yermasoyias

Moutayiaka Total

4816450 633180 109030 829570 511180 6899410

To maintain the extraction, releases were made from the dam 
and some quantities of water were imported from the Kouris 
Delta area for recharge of the aquifer. A total of 5.583 Mm3 
were recharged into the aquifer of which some 0.296 Mm3 were 
imported from the Kouris Delta area. The net effect of 
recharge is shown on fig. III-l.

The monitoring of all the hydrologic and hydrogeoiogic changes 
was maintained throughout the year.
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The Yermasoyia reservoir balance for 1986 was established to 
be as follows:
TABLE III-2
YERMASOYIA RESERVOIR ; WATER BALANCE FOR 1986

INFLOW (Mm3) OUTFLOW (Mm3)

Pninikaria river ... 7.860 Outflow for Irrigation
Akrounaa river .... 0.565 and releases ........ 9.734
Catchment d/ε weirs. 0.297 Evaporation ......... 0.750
Subsurface inflow .. 0.273 Spills .............. 0.000
Rainfall on reser- Unaccounted losses . . . 2.678
voir .............. 0.151

9.146 13.162

Net change in Storage: -4. 016

b ) Releases from the Asprokremmos reservoir

The total pumpage from the Xeropotamos aquifer downstream the 
dam was about 1.2 Mm3 whilst the total releases made between 
September to the end of 1986 was 0.656 Mm3 .

The releases were made at an average rate of 4 to 5000 m3/'a
into a series of four recharge ponds immediately downstream 
the dam.

The recharge was quite effective as shown on fig III-l.

c) Kouris Delta Emergency Scheme

The boreholes of the Kouris Delta continued to supplement the 
supply from Yermasoyia and Poiemidhia Dams for the irrigation of 
some areas in Akrotiri-Pnasouri. The total quantity extracted 
during 1986 from the Kouris Delta aquifer was 1.79 Mm3 from 6 
boreholes. From this quantity, 0.30 Mm3 was exported for the 
recharge of the Yermasoyia aquifer utilizing the same conveyor 
that imports water from Yermasoyia Dam for irrigation during the 
summer period.

A total quantity of 0.37 Mm3 was extracted from two boreholes of 
the scheme for the Limassol Water Supply.

The performance of the aquifer was monitored during the year and 
on a monthly and/or a 15-day base the water level, quality changes 
and progressive yield records were monitored.

Engineering Hydrology Branch

a) Phassouri recharge pond.

For the purpose of evaluating the artificial recharge poten-
tial in the Akrotiri alluvial aquifer, the Division planned, 
equipped and monitored the existing recharge pond in the
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Phassouri plantation (0.054 Mm3 storage capacity).
For this purpose the inflow from Kouris diversions into the 
pond, the overflow and one intake used for irrigation were 
equipped with weirs and continuous automatic water level 
recorders. Also a storage capacity curve was prepared for the 
pond and a limnigraph recorder was installed. Existing obser-
vation wells and boreholes (11) were also monitored every 15 
days. In the period of October 19S5 to March 1986 a total of 
0.977 Mm3 were entered into the pond. Of this quantity 0.44 
Mm3 were used for irrigation, spilled and evaporated allowing 
a total of 0.955 Mm3 to infiltrate into the groundwater. The 
average infiltration rate was 6160 m3/day. This information is 
expected to be useful both in the water-balance evaluation of 
this aquifer but also in the case of designing similar water-
works in the future.

b ) Computer software application and development of new software

The existing software LOTUS 1-2-5, dBase III and WORDSTAR were 
introduced to almost all the personnel of the Division and 
gradual application has been implemented for data storage, 
retrieval and processing.

Furthermore computer software specific to the needs of the 
Division started being developed for data manipulation and 
processing.
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CONTROL OF GROUNDWATER RESERVES BY ARTIFICIAL RECHARGE 
THROUGH PLANNED RELEASES FROM DAMS

b) Cross section and water levels of Xeropotamos Riverbed Aquifer
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Fig. III-1

Xeropotaraos recharge 
Ponds, looking 
upstream

- Asprokremmos dam 
Spillway in the 
background

- First recharge 
pond with weir on 
spillway and con
tinuous stage re
corder on the 
foreground

WDD Photo D40EN-8
(21.1.87)

Fig. III-2

Xeropotamos recharge 
Ponds, looking 
downstream

- Four recharge 
pond in series

WDD Photo D40EN-3
(21.1.87)

Fig. III-3

Kouris riverbed 
recharge looking 
downstream from 
M1 bridge

- Water spreading 
in trained river
bed

WDD Fhoto D39EN-15
(15.1.87)

III-10



Yermasoyia controlled 
releases for recharge.

-Wash-out on main pipe 
line discharging water 
imported from the Kou- 
ris Delta boreholes.

Fig. Ill—4

Fig. III-5

Yermasoyia controlled 
releases for recharge 
looking downstream the 
N/sia-L/sol Bridge

-Minor ponds in Series 
within riverbed channel 
with water from the 
dam spread for re
charge.

W.D.D. Photo D40EN-0 
(21 1.87)

Fig. III-6

Phassouri Recharge 
Pond.

-Continuous Stage 
recorder for water 
stored in pond.

W.D.D. Photo D62EN-7
(23.3.87)
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TOPOGRAPHY BRANCH
by A. Euripidhou
Senior Technical Superintendent

The Topography Branch performs all the survey work required by the 
Department and operates within the Planning Division. These surveys 
are of the engineering type and are necessary during the 
investigation, design, construction and after construction stages 
of Projects under consideration.

The Branch is headed by a Senior Technical Superintendent and 
staffed with 5 Technicians I, 10 Technicians II, 20 Rodmen, 15 
casual Labourers and 5 vehicle Drivers. The Technical personnel is 
trained interdepartmentally on enginnering surveying methods and 
field procedures as well as the use of modern surveying 
instruments and equipment so as to be able to undertake to conduct 
surveys such as: Cross-sectioning, profile levelling, contour 
surveys, setting-out of project outlines and take instrumental 
observations for movement detection of major structures.

During the year under review the Topography Branch has dealt with 
the following Projects:-

Southern Conveyor Project

- Setting-out of conveyor pipeline - Setting-out and levelling.
- Arminou diversion - Contour survey.
- Khapotami drop-shaft - Contour survey.
- Dhiarizos tunnel - Setting-out and coordinates.
- Limassol treatment plant - Contour survey.
- Kokkinokhoria irrigation network - Setting-out & levelling.
- Akhna dam - Contour survey.
- Tersephanou pipeline - Setting-out & levelling.
- Akrotiri irrigation network - Setting-out & levelling.
- Night storage reservoirs - Contour survey.

Karyotis Project

- Ayios Theodhoros dam - Contour survey.
- Panayia dam - Contour survey.
- Kakopetria Galata - Contour survey.
- Diversion sites - Contour survey.
- Karyotis main conveyor - Setting-out & levelling.
- Karyotis diversion tunnel - Setting-out & levelling.
- Karyotis borrow areas - Contour survey.
- Karyotis treatment plant - Contour survey.
- Cross sections on main conveyor - Cross sectioning.

Routine Surveys

- Rizoelea antiflood - Setting-out & levelling.
- Dherinia, Ayia Napa V S -  Setting-out & levelling.
- Kakopetria Waste Disposal Scheme - Setting-out & levelling.
- Athienou pond - Contour survey.
- Khalassa pond - Contour survey.
- Observations for movement detection - Instrumental observations.
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V-DRAWING AND RECORDS BRANCH 
by S.C. Pitsillides STS 
Head of Branch

The Drawing and Records Branch is made up of the following sections:

—  The Drawing and Cartography Section
—  The Plan Registry and Plan Reproduction Section
—  The Photographic Section and Photo Process Laboratory and
—  The Technical Library and Technical Information Section

At the end of 1986 the Drawing and Records Branch numbered 20 staff i.e.
12 Technicians I, 6 Technicians II and 2 hourly paid assistants of the plan 
reproduction section. For varying periods of the year 8 Technicians travelled 
every day to the construction.sites of Vasilikos-Pendaskinos and Southern 
Conveyor Projects. By the end of the year only 4 Technicians worked away from 
HQs, at Khirokitia, Ayios Athanasios, Ormidhia and Akhna Dam site.

The work carried out by the Drawing and Records Branch during 1986 is listed on 
Table V -1

TABLE V-1
WORK CARRIED OUT BY THE DRAWING AND RECORDS BRANCH DURING 1986

Ref. Description

a Existing dams (completion plans, 
sedimentation maps, control 
monuments etc.) and proposed
dams ...........................

b Irrigation distribution systems for
dams............. .'............

c Routine irrigation schemes.........
d Routine domestic water supply schemes
e Krasokhoria Project...............
f Pitsilia Integrated Rural Development

Project.........................
g Vasilikos-Pendaskinos Project......
h Southern Conveyor Project.........
i Khrysokhou Irrigation Project......
j Karyotis Project.................
k Larnaca-Orini Project.............
1 Recharge works...................
m Antiflood and river training works...
n Computer lessons.................
o Watershed surveys................
p Hydrological.....................
q Programmes and organisation........
r Agriculture show... .............
s Productivity centre course........
t Sewage disposal..................
u Completion plans and reports.......
v Reports.........................
w Emergency schemes................
x General-Odd jobs.................
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2074 13.3 5.9

372 2.4 1.1
1896 12.2 5.3
125 0.8 0.3

386 2.5 1.1
5562 35.8 15.6
10171 65.4 28.6
217 1.4 0.6
494 3.2 1.4
43 0.3 0.1
114 0.7 0.3
30 0.2 0.1
109 0.7 0.3

414 2.7 1. 1
125 0.8 0.4
130 0.8 0.4
733 4.7 2.1
582 3.8 1.7
419 2.7 1.2

870 5.6 2.5
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WORK CARRIED OUT BY THE DRAWING AND RECORDS BRANCH DURING 1980 (Cont.)
to
l - i

TABLE V
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y Auxiliary services
(i) Library........................ 1290 8.3 3.6
(ii) Plan registry................... 730 4.7 2.1
(iii) Plan reproduction................ 2026 13.0 5.6
(iv) Drawing materials store........... 530 3.4 1.5
(v)

Total

Photographic section and photo
process lab.....................
for auxiliary services............

1867
6443

12.0
41.4

5.3
18.1

Z Leave
(i)

etc............................
Leave paid...................... 2645 17.0 7.5

(ii) Leave without pay................ 98 0.6 0.3
(iii) Sick leave...................... 696 4.5 2.0
(iv) Maternity leave.................. 318 2.0 0.9
(v) D.C. (including site visits)....... 407 2.6 1.2
Total for leave etc. .................. 4164 26.7 11.9

Grand total.......................... 35473 228 100

Drawing and Cartography Section

The largest load of work was by far the Southern Conveyor Project followed by 
the Vasilikos-Pendaskinos Project (mainly for completion plans) as can be seen 
on table V- This is due to the fact that members of the Drawing Branch staff 
have been assigned to SCP ahd VPP sites in addition to work carried out for 
these projects at HQs.

During the first 5 months of 1986 there was a great demand on the Drawing 
Office for Southern Conveyor Project contract drawings. Over 200 drawings were 
prepared for Kokkinokhoria central distribution points, their pumping stations 
and reservoirs as well as main and secondary pipelines for the distribution 
network of Kokkinokhoria.

After May 1986 the Drawing and Records Branch had to deal also with the 
preparation for the Cyprus Agri Fair organised by the Ministry of Agriculture 
and Natural Resources. The preparation of a large scale map (1:100,000) of our 
major projects was accelerated to be completed to coincide with the Agri Fair 
and in fact the Lands and Surveys Department finished the printing of this map 
the day before the opening of the Fair. Another notable exhibit of WTDD at the 
Fair was a working model of Kouris Dam prepared by the Drawing and Records 
Branch which proved to be one of the main attractions for young and old at the 
exchibition.

Plan Reproduction and Plan Registry Section

A number of 23,500 prints were prepared of all types and sizes through some 
2670 orders to the Printing Section. Plan registry work was shared by the 
Drawing & Records Branch staff.
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Photographic coverage of construction works of the Department was carried out 
throughout 1986 in black and white, colour and colour slides still photography 
as well as colour 16 mm cine filming and video recording. Periodic visits were 
made to Kouris Dam and Evretou Dam although the responsibility for photographic 
coverage of these two dams lies with the respective contractors.

In addition photographic coverage of Akhna dam construction and the construction 
of the main conveyor from Kouris to Akhna were covered photographically. The 
work on the distribution network of Khrysokhou Irrigation Project was also covered 
and due to great distances from Nicosia an automatic camera will be supplied to 
the supervising staff so they can carry out day by day coverage where necessary. 
Already a camera has been supplied to the SCP main conveyor staff for day to day 
photographic coverage and 2 more will be supplied for Akhna Dam and Kokkinokhoria 
distribution network.

As planned, a video documentary was prepared during 1986 with assistance from 
a member of the staff of the Press and Information Office. This is the first 
documentary prepared by the Department and its subject is the Vasilikos- 
Pendaskinos Project one of our major projects just completed. Mr. A. Xinaris 
was kind enough to do the commentary for this 30 minute documentary which was 
also ready in time for showing at the 1986 Agri Fair.

The Photo Process Laboratory carried out all the photolithographic w-ork of the 
Department including preparatory work for colour maps, base maps for the SCP 
distribution networks for Kokkinokhoria as well as enlargements, reductions and 
reproduction of drawings.

The Photographic Section and Photo Process Laboratory
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Technical Library and Technical Information Center

In 1986 £1250 was spent on the purchase of 36 technical books and subscription 
to 16 periodicals. The Library continued to issue monthly notes on material 
received and of articles of special interest in periodicals. Following are 
lists of books purchased, of periodical subscriptions and of WDD reports.

Books Purchased

0 LEROY. The EECs fight against the pollution of the aquatic environment. 
Belgium, 1985. Book No. A686 BF8, 900.00

AWWA. Water fluoridation.. Principles and practices. AWWA Manual/M4.
Book No. A856. US$22.50

FIDIC. Selection by ability. Lausanne, 1979. Book No. A763. Sw. Fr. 2.00

FIDIC. Tendering procedure. Lausanne, 1982. Book No. A764. Sw. Fr. 30.00

FIDIC. Responsibility and liability of the consulting engineer. Lausanne, 1979. 
Book No. A765. Sw. Fr. 10.00

FIDIC. Client/consultant relationships. Italy, 1983. Book No. A766.
Sw. Fr. 15.00

CONSTRUCTION CONSULTANTS INTERNATIONAL C0RP. International construction 
claims. Washington, 1986. Book No. A768. US$230.

A SASS0N. Biotechnologies. Challenges and promises. France, 1984 
Book No. A769. C£7.00.

J SHARP & P SAWDEN. Basic hydrology. London, 1984. Book No. A770 
St.£9.90.
ICE. Computer technology in construction. Proceedings of a conference organized 
by ICE and held in London on 25-27 September 1984. London, 1985. Book No. A851 
St.£20.00.

ICE. New technology in water services. Proceedings of a symposium organized by 
the ICE and held in London on 20-21 February, 1985. London, 1985. Book No. A852 
St.£20.00.
ICE. Reuse of sewage effluent. Proceedings of the international symposium 
organized by the Institution of Civil Engineers held in London on 30-31 October,
1984. London, 1985. Book No. A853 St.£20.00.

ICE. Failures in earthworks. Proceedings of the symposium on failures in 
earthworks, organized by the ICE and held in London, 6-7 March, 1985. London,
1985. Book No. A854. St.£29.00.

ISO. 1S05256. Steel pipes and fittings for buried or submerged pipelines.
Sw. Fr. 82.00. Book No. A874.

J KENNA & B GILLETT. A handbook solar water pumping. London, 1985. Book 
No. A887 St.£15.63.
R J BATEMAN. Basic draughtsmanship. London, 1985. Book No. A855 St.£3.50.

AWWA. Water Quality Treatment. Third edition. New York, 1971. Book No. A859 
US$68.50.
AWWA. Water Supply Operations Series:

- Vol. 1; Indroduction to water sources and transmission. Denver, 1985.
Book No. A857. US$14.00.

- Vol. 2: Introduction to water treatment. Denver, 1984. Book No. A858 
US$29.50.



\

- Vol. 4: Introduction to water quality analyses, Denver, 1982. Book No. A860 
US$19.50.

- Reference Handbook: Basic science concepts and applications. Denver, 1984. 
Book No. A861 US$43.50.

ICE. Improvement of concrete durability. Proceedings of the seminar held 
in London on 8 May, 1985. London, 1986. Book No. A889 St.£16.00.

D STEPHENSON. Developments in water science. Pipeflow analysis.
Netherlands, 1984. Book No. A888 Dutch guilders 110.00.

ASCE. - COOKE & SHERARD. Concrete face rock fill dams - design, construction, 
and performance. Proceedings of a symposium held in Detroit, Michigan on 
October 21, 1985. New York, 1985. Book No. A890 US$63.00.

Indian Geophysical Union.

- Proceedings of the Seminar on -engineering geophysics - perspectives
and prospects held in India on Dec. 19-20, 1984. Book No. A891. US$20.00.

- Abstracts of seminar on "crustal dynamics" held in India on 22-23 Jan. 1986. 
Book No. A892 US$5.00.

- Abstracts seminar on engineering geophysics - perspectives and prospects 
held in India 19-20 1984. Book No. A893 US$5.00.

FREDERIC M. GARFIELD. Quality assurance principles for analytical laboratories. 
USA, 1984. Book No. A917. US$ 42.50.

BHRA. (The Fluid Engineering Centre). The hydraulics of flood and flood control. 
Papers presented at the 2nd International Conference at Cambridge 24-26 
September, 1985. Bedford, 1985. Book No. A920. St.£48.00.

A MEADOWS - M GORDON & A SINGLETON. Dictionary of computing and new 
information technology. London, 1984. Book No. A948 C£2.95.

J MORTON. Introduction to Basic. London, 1983. Book No. A.949 C£7.65.

D MONRO. Interactive computing with Basic. A first course. London, 1983.
Book No. A950. C£5.95.

0 HANSON. Essentials of computer data files. London, 1985. Book No. A951.
C£7.95.

P BISHOP. Structured programs in Basic. London, 1984. Book No. A952.
C£6.95.

P BISHOP. Further computer programming in Basic. London, 1984. Book No. A953 
CE12.25.

R NICKERSON. Foundamentals of FORTRAN 77 programming. A structured approach. 
Third edition. Toronto, 1985. Book No. A954. C£14.95.

1913 6 .Subscription _t_o _P ̂rdĵ d̂ cal s

ASCE. Construction engineering and management US$51.00 

ASCE. Geotechnical engineering US$102.00 

ASCE. Hydraulic engineering US$118.00 

ASCE. Irrigation and drainage engineering US$46.50
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ASCE. Structural engineering US$148.00 

ASCE. Surveying engineering US$33.00

ASCE. Water resources planning and management. US$59.00

AWWA. Journal. US$75.00

Employment Gazette. St.£35.00

Water and waste treatment journal St.£31.00.

Journal of the irrigation engineering and rural planning US$38.00

International water report US$37.00

Concrete magazine US$70.00

ICE Proceedings St.£100.00

ICE Geotechnique St.£90.00

Municipal waste water reuse news US$60.00

WDD Repor_ts__£20)

ΠΕΤΡΟΣ ΝΕ0ΦΥΤΙΔΗΣ. '  Ιωάννης (Αγρός). Αρδευτικό έργο από Γεώτρηση 65/76. 
Λευκωσία, Ιανουάριος, 1986. Book Nos. Α687, Α688.

ΧΡ ΑΡΤΕΜΗΣ. Υδατοπρομήθεια Λευκωσίας. Μελέτη του κόστους παραγωγής των ιδιωτικών 
γεωτρήσεων. Λευκωσία, Αυγουστος-Σεπτέμβριος, 1985. Book No. Α689.

WDD-C St LYTRAS. Annual report for Water Development Department for 1982. 
Nicosia, November, 1985. Book Nos A801, A802.
ΠΕΤΡΟΣ ΝΕ0ΦΥΤΙΔΗΣ. Υδατικό έργο Βυζακιάς. Συμπληρωματική μελέτη.
Λευκωσία, Μάρτιος, 1986. Αρ. Εκθέσεως D/157. Αρ. Βιβλ. Α771, Α772.

Τ Ε Η SABBEN-CLARE. Vasilikos-Pendaskinos Project. Progress Report 
No.15. Covering the period 1st July-31st December, 1985. Nicosia, March,
1986. Report No. D/215. Book Nos A773, A774.

K SPANOS. Khrysokhou Irrigation Project. Progress report No. 6 Covering 
the period 1.7.85-31.12.85. Report No. D/306. Nicosia, March, 1986.
Book Nos. A775, A776.

A GEORGHIADES. Evretou Dam. Status report on project implementation 
No.4. October, 1985. - February, 1986. Nicosia, March, 1986. Book Nos. 
k i l l , A778.
WDD. Southern Conveyor Project. Phase 2. Agreement for consultancy services. 
Nicosia, November, 1985. Book No. A782.

WDD. Khrysokhou Irrigation Project. Contract No. KC3.39/85/45. Tender 
documents for installation of lowlands main conveyor. Sectors I and IIA.
Volume 1 & 2. Nicosia, February, 1986. Book Nos. A791, A792.
WDD. Khrysokhou Irrigation Project. Contract No. KS5 (39/85/43)
Supply of valves and water meters for the main conveyor. Evaluation of 
Tenders. Nicosia, March, 1986. Book No. A793.

D PATSALIDES. Southern Conveyor Project (Phase 1). Progress report 
No. 3. covering period from 1.10.86 to 31.3.86. Report No. D/403.
Nicosia, July, 1986. Book Nos A898, A899.
A GEORGIADES. Khrysokhou Irrigation Project. Evretou Dam. Status report 
on project implementation No.5, March - July, 1986. Nicosia, August, 1986.
Book Nos. A900, A901.
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WDD - MECHANICAL AND ELECTRICAL SERVICES DIVISION. Paralimni - Ayia Napa 
pumping station. Electrical wiring drawings. Nicosia, May, 1986.
Book No. A902.

C C ARTEMIS. Water supply. Review of unit cost of water to Nicosia, Larnaca 
and Famagusta areas for the years 1983 to 1987. Report No. L/34 Nicosia, 
October, 1986. Book Nos A928, A929.

T E H  SABBEN CLARE. Vasilikos-Pendaskinos Project. Progress report No. 16 
Covering period from 1.1.86 to 30.6.86. Report No. D/216. Nicosia, September 
1986. Book Nos A921, A922.

Π ΝΕΟΦΥΤΙΔΗΣ. Αρδευτικό έργο δεξαμενής Κάτω Ερήμου Αγρού. Αριθμός D/158. 
Λευκωσία, Σεπτέμβρης, 1986. Αριθμός βιβλίου Α923.

Π ΝΕΟΦΥΤΙΔΗΣ. Υδατικό έργο Καλοπαναγιώτη διαρρύθμιση λειτουργίας. Αριθμός 
D/159· Λευκωσία, Νοέμβριος, 1986. Αριθμός βιβλίων, Α924-, Α925.

D PATSALIDES, S Ν ALETRAS, C SAVVA AND SIR WILLIAM HALCROW & PARTNERS - 
Southern Conveyor Project. (Phase 1). Progress report No.4. Covering the 
period 1.4.86 to 30.9.86 - Nicosia, November, 1986. Report No.D/404.
Book Nos. A965, A966.

N TSIOURTIS. Country report on expert consultation on irrigation water 
charges. Cyprus-Nicosia, August, 1986. Book No. A967.
ΤΜΗΜΑ ΑΝΑΠΤΥΞΕΩΣ ΥΔΑΤΩΝ. Προτάσεις για. το πέμπτο έκτακτο σχέδιο 
οικονομικής δράσης 1987-1991. Λευκωσία, Μάης, 1986. Αρ. Βιβλίων 
Α862, Α863.
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VI RURAL PROJECTS PLANNING DIVISION

by
C Andreou
Senior Water Engineer 
Head of Division

Introduction

The Rural Projects Planning Division deals especially with rural domestic 
water supply and the planning and design of contributory irrigation 
schemes. Other activities of the Division is the rehabilitation of water 
supply and irrigation schemes, within the Pitsilia Integrated Rural 

, Development Project, water supply schemes of touristic and livestock 
areas, encroachment in rivers and streams, quarring in river beds, 
design of sewage systems for Refugee Housing Estates and the examination 
of applications for building permits and permits for the division of 
building plots.

3y the end of 1986 the staff of the Division was consisting of the 
following:

1 Senior Water Engineer - Head of the Division
2 Executive Engineers Class I
1 Senior Technical Superintendent
1 Technical Superintendent
3 Senior Technicians
2 Technicians I
1 Daily Paid Technician 
1 Secretary - Typist

VILLAGE WATER SUPPLY SCHEMES

The general village water supply situation during 1986 is described in 
Tables VI - 1 and VI - 2. There are no villages in Cyprus without piped 
water.

During 1986 only 56 out of a total number of 619 villages remained with 
public fountains ie 1.89“ of the total village population.

Out of 553 villages with house to house supply systems 5*12 enjoyed a per 
capita daily rate of over 90 litres (20 gallons).

Water Supply Schemes Prepared During 1986

A total number of 95 schemes were prepared and submitted to the District 
Officers during 1986, at a total estimated cost of £3,020,824 as shewn on 
Table VI-3.

Another 35 schemes were in the course of preparation by the end of the year 
as per Table VI-4.
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Besides the above mentioned schemes a total number of 17 water supply 
schemes were prepared for the housing of displaced persons (Refugee 
self-housing nd housing estates), at a total estimated cost of 
£105,790 as per table VI-3A, which were submitted to the Department 
of Town Planning and Housing.

In 1985, six schemes to supply water to livestock areas were prepared 
at a total estimated cost of £75,300 as per table VI-3B.

Domestic water supply schemes for touristic areas are also included 
in the schemes already mentioned.

In cases where there are no established Water Boards, the Division deals 
also with the design of town water supply schemes.

3rief Description of Important Water Supply Schemes prepared 
during 1986

NICOSIA DISTRICT

Lakatamia: Improvements to the existing House to House Scheme 
Total Estimated Cost £ 190 000

l_7throdhondas: Improvemer|ts to the existing House to House Scheme 
and additional supply from 3/H 181/83 
Total Estimated Cost £210.920

Moutoullas: Additional supply from S/H 156/84/85. Total Estimated 
Cost £38,000

Malound3: Additional supply from B/H 140/35. Total Estimated 
Cost £44,000.

Galata: New Conveyor Pipeline from Livadhi tou Papap'ni 1 ippou Spring, 
Total Estimated Cost £42,000.

Paleometokho: Additional Supply from 3/H 86/35. Total Estimated 
Cost £33,000.

LIMASSOL DISTRICT

Arkolakhania-Philagra Regional Scheme: Pumping scneme from 3/H 87/84 
for Additional Water Supply £355,000

Amathus Government Water Supply Scheme: Distribution System Phase
'B1 £13b,500.

PAPHOS DISTRICT

Mesoyi: Improvements to House to House Distribution System £79,000

Paphos Town: Pumping Scheme for the supply to higher area £136,^00.
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FAMAGUSTA DISTRICT

Replacement of Liopetri Distribution System , £225,000

LARNACA DISTRICT

Dromolaxia Water Supply - Replacement of Distribution
System .........................................
Ormidhia Water Supply - Replacement of Distribution
System .........................................
Xylotymbou Water Supply - Replacement of Distribution 
System ......................................... £180,000

£95,000

£57,000

IRRIGATION SCHEMES

The planning and design of irrigation schemes aims at increasing 
the irrigated area near the sources for self employed farming organi-
zations such as Village Irrigation Associations or Divisions.

The main target is to increase permanent irrigation annually which 
can be implemented with the financial participation by the farmers.

As the main principles of this special programme is the quick and 
effective use of water at or near the source combined with intensive 
agriculture methods, design considerations are usually based on 
land and water use data furnished by the District Agricultural Offices. 
Project evaluation is undertaken bya joint Interdepartmental Committe.

The advantages of the rural projects programme, the beginning of which 
dates back to the creation of the Department is 11 speed of reaction'' 
in all phases of project development, ''wide participation'1 of farming 
communities, ''greater flexibi1ity' ' in budgetary procedure and ''greater 
exploitation'1 of the existing agriculture and agroeconomic background 
of the island.

The planning and design of these schemes can be undertaken at a 
greater advantage by technical staff, whose skill has been 
acquired by long experience in construction methods and long friction 
with local problems and practices.

The main types of schemes planned and designed, postulated water 
conservation either by the improvement of the old obsolete intake and 
distribution system, the construction of small reservoirs for 
night or seasonal storage, the exploitation of new boreholes and the 
artificial recharge of depleted aquifers.

A certain number of schemes have been designed and are now under 
construction with government contribution.
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During 1986 a total number of 26 irrigation schemes was prepared and 
submitted to District Officers at a total estimated cost of £763,660 
as per Table VI-5.

Another 14 schemes were in the course of preparation or under inve-
stigation by the end of 1986 as per Table VI-7.

Brief Description of Important Irrigation Schemes prepared during 1986 

Astromeritis: Lining of channels to save water £48,000 

Akaki: : Lining of channels to save water £53,000

LIMASSOL DISTRICT

Kaminaria-Tris Elies: Pumping Scheme from 3/h 117/78 £63,300

Ayios Ioannas (Agros): Improvements to Irrigation works £49,000

PAPHOS DISTRICT:

Pendal ia: Pumping Scheme from B/H 67/83 £54,000

Kholetria: Pumping Scheme from 3/H 18/69 £71,500

Mamonia: Pumping Scheme from B/Hs 61/51 and 133/83 £104,000

Interdepartmental Committee for Small Irrigation Projects

The Committee is functioning in conformity with directions of the 
Director General of the Ministry of Agriculture and Natural Resources, 
for the purpose of assessing project viability for budgeting purposes 
and co-ordinates the activities of the District Agriculture Services, 
for the supply of agroeconomic data in the preparatory stages of the 
projects. During 1986,26 schemes have been considered by the 
Committee as per Table VI-6.

Sewage Schemes

During the year under review 5 Sewage Schemes were prepared at an 
estimated cost of £2,666,000 as per Table VI-8.

Building and Division of Building Plots Permits

During 1985 a total of 1607 cases were investigated and sent to the 
District Officers for further action.
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T A B L E  V I  -  1

VILLAGE WATER SUPPLIES
—  *£

Villages with House-to- Villages with Public
House distribution system fountains

Village without 
a piped supply
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1961 41 131 20.86 - 428
1962 59 190 30.25 - 380
1963 67 257 40.90 - 324
1964 39 296 47.13 66.71 323
1965 5 301 47.93 68.86 321
1966 7 308 49.05 69.81 316
1967 11 319 50.80 71.40 307
1968 27 346 55.10 75.72 282
1969 14 360 57.32 78.60 268
1970 32 392 62.42 83.23 236
1971 16 408 64.95 85.42 220
1972 29 437 69.60 88.70 191
1973 67 504 81.40 95.10 115
1974 22 526 85.00 97.20 93
1975 5 532 85'. 94 97.55 87
1976 11 543 87.72 97.60 76
1977 8 551 89.02 98.04 68
1978 6 557 89.98 98.20 62
1979 2 559 90.30 98.27 60
1980 1 560 90.47 98.04 59
1981 1 561 90.63 98.06 58
1982 - 561 90.63 98.06 58
1983 - 561 90.63 98.06 58
1984 1 562 90.79 98.10 57
1985 1 563 90.95 98.11 56
1986 - 563 90.95 98.11 56
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68.19 - 69 10.95 - 623
60.55 - 58 9.20 - 623
51.60 - 47 7.50 - 628
51.43 32.29 9 7.44 1.00 628
51.11 30.44 6 0.96 0.70 623
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T A B L E  V I  -  3

VILLAGE WATER SUPPLY SCHEMES 

PREPARED IN 1986 AND SUBMITTED TO

DISTRICT OFFICERS

Nicosia District

Ser. 
No. Vi 1lage Nature of Scheme Est.Cos'

£

1 Galata New pipeline from Livadhi tou Papaphi1ippou spr. 42 000

2 Lakatamia Improvements to the existing distr.system 190 000

3 Moutoullas Add.supply from B/H 166/84/85 38 000

4 Xeri 11 11 ' " 16/85 21 221

5 Lythrodondas New House to House Scheme and add.supply from
***** * ***#»■***»* B/H 181/83 210 920

6 Marki Add. supply from B/H 101/85 32 000

7 Nea Eleousa Supply from 3/H 98/85 2 SCO
8 National ^ Supply-from 3/H 80/73

Guard ( (Scheme A) 42 000

(398 T.P) ) (Scheme B) 39 000

9 Lakatamia Temporary Supply to Ayios Mamas Gov.Housing 6 100

10 KaloKhorio Replacement of pipes 4 100

(K1irou)
11 Pera(or) Water Supply to C.Y.T.A, instal lations 18 000

12 Troodos New Station Tank 25 000

13 Ay.Trimithias Add.Supply from 3/H 140/85 25 000
14 Old Age 

People + 

Nat.Guard Supply from 3/H 109/59 10 190

15 Extensions 4 800

16 ELDYK 
(Malounda)

Supply from B.H 107/83 13 000

17 Lazania Repairs to St.tank 150

18 Yeri Laying of pipes 14 200

19 Kapedhes I I  I I 1 300

20 National
Guard
Yeri

Laying of pipes 10 700

21 K.Moni Extensions 3 200

V I - 7



TABLE VI  -  3 ( c o n t . )

Ser.
No. Village Nature of Scheme Est. Cost

£

22 Mathiatis Laying of pipes 17 000
23 Kambia II II 6 000
24 Lythrodondas II II 6 300
25 Kotchatis III II 4 500
25 Yeri Self

Housing(Phase H) House to House 3 300
27 Paleometokho Laying of pipes 27 500
28 Malounda Add.supply from 3/H 140/35 44 000
29 Akaki Laying of pipes 2 600
30 Paleometokho Add.supply from B/H 86/85 33 000
31 Moutoullas Replacement of pipes 6 800
32 Linou Water Supply to plots 4 600
33 Yeri Laying of pipes 1 200
34 Peristerona II II 5 900
35 Orounda II II 31 500
36 Yeri-Dhali Laying of pipes

Indust.Zone (Scheme A) 5 100
(Scheme B) 2 100

37 Agrokipia Laying of pipes 15 200
38 Archangelos 

Michael G0/11-
Housing House to House 3 000

39 Kotchiatis Laying of pipes 2 000
40 Ergates Add.supply from well Hydr.No.132 5 200
41 Orounda II II 15 000
42 Polystipos Temporary pump.under B/H 106/85 500
43 Dhenia-Mammari Instal. of Chlorinators 2 400
44 Dhal i Extensions 1 800
45 Moutoullas Drilling of 3/H for E.A.C Transformer 1 000
45 Mitsero Laying of pipes 29 000
47 Ay.Epiphanios (Or.;1 Add.supply from B/H 17/85 30 000
48 Ay.Varvara 1' " B / H  82/86 10 900

TOTAL £ 1071 081
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TABLE VI - 3 (cont.)

Limassol District

Ser. 
No. Village Nature of Scheme Est.Cost

£

1 Kandou Pumping Scheme from B/H 73/82 for 
additional supply 26 200

2 Yerasa Pumping Scheme from B/H 106/82 for 

additional supply 22 700

3 Vasa(Kellaki) Add.supply from B/H 165/83 6 600

4 Arkolakhania and 
Philigra regional 
scheme

Pumping scheme from 3/Η87/8Ί for 

additional supply 355 000

5 Trachoni Installation of standby pumping 

unit on B/H 97/70 9 500

6 K. Amiandos Add.Supply from Mavrolaxia '3' 
spring 4 700

7 Amat'nus Govt. 
W.S.scheme Distribution systems Phase '3' 138 500

8 Ay.Athanasios Supply to 8 new building plots 1 058

9 Ypsonas and K+P 
Polemidhia

Replacement of pumping unit for 
additional water supply 38 385

10 Akapnou Installation of water meters 1 740

11 Kyperounda Supply pipeline from storage 
tank to Hospital 13 560

12 Ay.Athanasios Supply to 6 new building plots 300

14 Louvaras Supply to Govt.building plo^s 5 900

15 Louvaras Add.supply from B/H 32/77 5 500

15 Amathus(Governors.
Beach)

Supply to Governors Beach from 

the Zygi-Mari Govt.Scheme 57 000

Total £ 705 643

Paphos District

1 Polemi-Stro umbi Supplementary supply from 3/H 139/8^ 2 2 000

2 Akoursos Supplementary supply from spring 
''Kelli & House-to-House 
distribution system 23 400

3 Paphos Lower Vill . Supplementary supply from 3/H 
90/85 & 72/85

51 500

4 Paphos Lower Vill . Replacement of B/H 57/72 with 7 300

B/H 3/86
5 Piyenia Improvements 600

V I - 9



TABLE VI  - 3 ( c o n t )

Ser.
No. Village Nature of Scheme Est.Cost

£eL

6 Mi 1 ia House-to-House Scheme 7 000
7 Yiolou House-to-House Scheme 56 000
8 Mesoyi Improv ements to the House-House 

Distribution System 79 000
9 Stavrokcnnou Covering of conveyor pipeline · 23 000

10 Trakhypedoula Supplementary supply from Arminou 

Regional Scheme 22 o o o

11 Paphos Town Pumping scheme for the supply of 

water to higher area 136 88 0

Total £ 428 600

Famagusta District

1 Ayia Napa Developments 10 000
2 Ayia Napa , Developments 5 200

3 Liopetri Replacement of Distribution System 225 000
4 Ayia Napa Developments 2 500
5 Sotira Communal Building Sites 11 000
6 Ayia Napa Developments 28 000
7 Vrysoulles New Pumping Scheme 23 000
8 Liopetri Developments 10 500
9 Phrenaros Developments 6 500

Total £ 321 700

V I - 1 0



Larnaca District

Ser.
No. Village Nature of Scheme Est. Cos 

£

1 Angl isidhes Communal building sites 4 500

2 Dromolaxia Replacement of Distribution
System 67 000

3 Ormidhia II II 95 000
4 Skarinou II II 27 000
5 Psematismenos New Storage Tank 12 000
δ Ayii Vavatsinias Replacement of Distribution

System . 35 000
7 Xylotymbou II II 130 000
8 Kornos Military

Camp New St. Tank 8 000
9 Khirokitia Improvements of Existing Spring 1 200

10 Kophinou New Pumping Scheme 20 COO
11 Maron i Replacement of Distr.System 38 000
12 Kit i Extensions 5 000

Total £ 493 800

Summary of Table VI - 3

Di strict No of Schemes Est.Cost 
£

Nicosia 48 1 071 081

Limassol 16 705 643

Paphos 11 428 600
Famagusta 9 321 700
Larnaca 12 493 800

Total 96 3 020 824
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TABLE VI - 3A
WATER SUPPLY SCHEMES FOR REFUGEE HOUSING OR SELF HOUSING ESTATES

PREPARED AND SUBMITTED IN 1986 

Nicosia District

Ser. 
No Village Nature of Scheme Est.Cost

£

1 Lakatamia Temporary Supply to Ayios Mamas 
Govt. Housing 6 100

2 Yeri House-to-House Supply(Phase H) 3 300

3 Arcnangelos
Michael

House-to-House Supply 3 000

Total £ 12 400*

Limassol Distrct

1 Armenokhori Self-Housing;'Estate area 'B1 11 500

2 Episkop i Self Housing Estate Area ' V 2 050

3 P.Polemidhia II II 2 270

4 Polemidhia(Kambos) Self Housing of displ.teachers 3 560

5 P.Polemidhia Self Housing Area 5 400

6 Kolossi Self Housing Estate Area 42 000

7 Mouttayiaka Self Houseing Estate Area 6 500

Total £ 73 290

TABLE VI-3A

Paphos Di strict

1 Koloni Distribution System 2 500

2 Prodhromi II II 6 200

3 Timi II II 1 300

4 Mandria II II 1 900

5 YeroskiDOu II II 1 700

Total £ 13 600
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TABLE V I - 3 A  ( c o n t . )

Larnaca District

Ser. 
No. Vi 11 age Nature of Scheme Est.Cost

1 Drome 1 axia Self Extensions 5 200
Housing

2 Mosphiloti 1 ! 1 300

total £ 5 500

Summary of Table VI-3A

District No of Schemes Est.Cos'
£

Nicosia 3 12 400

Limassol 7 73 290

Paphos , 5 13 600

Famagusta - -

Larnaca 2 5 500

Total 17 £ 105 790
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TABLE V I - 3 B

WATER SUPPLY TO LIVESTOCK AREAS

Village Nature of Scheme Est,cost

LIMASSOL DISTRICT

Erimi Water supply to livestock area 18 000

Paramali 11 11 9 800

Total £ 27 800

PAPHOS DISTRICT

Kouklia Distribution system

Argaka

15 500 

10 000

Total £ 25 500

LARNACA DISTRICT

Tersephanou Livestock areas

Ormidhia

7 500 

14 500

Total £ 22 000

Summary of Table VI-33

District No. of schemes Est.cost
£

Nicosia _ -

Limassol 2 27 800

Paphos 2 25 500

Larnaca 2 22 000

Total

II II II 
O'»
 

II

£ 75 300
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TABLE V I - 4

VILLAGE WATER SUPPLY SCHEMES PENDING BY THE END OF 1986 

NICOSIA DISTRICT

Ser.
No. Vi 1 lage Nature of Scheme

1 Kokkinotrimithi a Construction of new st.tank

2 Mitsero Addidional supply from B/H 129/85

3 Yerakies " 11 " 111/86

4 K.Koutraphas Replacement of pipes

5 Ay .Varvara Modifications to existing house-to-house scheme

6 Kambos Additional supply from B/H 29/68

7 Astromeritis Modifications to existing house-tbouse scheme

8 Xyliatos Extensions

9 Archangelos 
Michael Govt.Housing

House-to-house

10 Astromeritis Additional Supply from B/H 100/86

11 Gourri Relaying of pipes

12 Ay.Mamas Govt. 
Housing

House-to-house

13
l

Shi a Water Supply to plots for the village peer 
families

14 Ay.Eletherios Govt. 
Housing House-to-house

15 Pedhoulas House-to-house scheme

16 Evrykhcu Improvements

17 Korakou New source of supply

18 Pera New house-to-house scheme

19 Potami New Storage tank

20 Aredhicu Water supply from 3/H 59/86

21 Phlasou New Storage tank

V I - 1 5



TABLE V I - 4  ( c o n t . )

LIMASSOL DISTRICT

Ser . 
No .

Vi 1 lage

«

Nature of Scheme

1 Souni-Zanadj ia Additional Supply from Kanneri-Kamaroui Springs

2 Pano Platres Pumping Scheme from B/H 86/86

3 Kato Platres Pumping Scheme B/H 81/81

PAPHOS DISTRICT
-

1 Yeroskipos Distribution systems & new Storage Tank

2 Anarita Distribution System & New Storage Tank

3 Peyia Additional Water Supply from 3/H No.PB 43
4 Ayia Marina Replacement of main conveyor pipeline

5 Xeropiyi Regional
Scheme & Simou- Additional Water Supply from 3/H No.93/78
Dhrymou- Drinia

6 Mandria Additional Water Supply from B/H No.15/87

1

FAMAGUSTA DISTRICT

1 Sotira -Liopetri Tourist Areas Water Supply Scheme
*

LARNACA DISTRICT
•

1 Athienou Water Supply. Replacement of Distribution System
2 Angl isidhes Water Supply, Replacement of Distribution System
3 Livadhia Water Supply. 11 11
4 Delikipos II  I I  II  II  1

TA3LE VI -4A

WATER SUPPLY SCHEMES TO LIVESTOCK AREAS PENDING DURING 1986
FAMAGUSTA DISTRICT ♦ i

Liopetri Livestock Area
LARNACA DISTRICT *

Kel ia Livestock Area
Klavdia Livestock Area

V I - 1 6
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TABLE VI -  6

MINOR IRRIGATION SCHEMES APPROVED BY THE INTERDEPARTMENTAL 

COMMITTEE IN 1986

Ser
No Village Locality

1 Kato Moni BH No 14/84

2 Phasoula Kalamos BHs 236/62 & 166/83

3 Kholetria BH No. Ϊ8/69

4 Pendalia BH NO. 67/83

5 Mamonia BH No. 61/51 & 133/83

6 Ayios Ioannis Avia Marina

7 Katydhata Karydhis

8 Kambia BH No.105/83

9 Aredhiou BH No. 58/31

10 Statos -

11 Vasa(Kellaki) Kambidhes BH No.165/83

12 Phini Mylos

13 Monagri Sykal1idhia

14 Sijikou Lavrania

15 Dymes Hj iPelendros

16 Astromeritis -

17 Akaki -

18 Ayios Ioannis Spilios Kcuforovos

19 Ayios Ioannis Makheras

20 Tris Elies Drakon oas

21 Agridhia Mylos Theotokos

22 Agridhia Rcuscu

23 Arsos -

SCHEMES NOT APPROVED

1

2

3

Kato Moni

Nlissou

Polemi

VI-20
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TABLE VI  -  7

IRRIGATION SCHEMES IN,THE COURSE OF PREPARATION,UNDER INVESTIGATION 

OR PENDING DURING 1986

NICOSIA DISTRICT

Ser. 
No Village Nature of Proposed Work

1 Galata (Esso Galata) Distribution pipelines

2 Lythrodhontas Extension pipeline

LIMASSOL DISTRICT

1 Pctamitissa Potamos Irrigation Division 
Improvements-Extension of Distribution 
System

2 Agridhia Pano Enetikcs Irrigation Division. 
3orenole

3 Ayios Georghios 
(Si 1ikou)

Kato Pighadia-Livadhia Irrigation 
Division.Improvements

4 1 1 Mousa-Tsourides Irrigation Division. 
Improvements

5 Saittas-Moniatis Irrigation Division 3H Development for 
Additional Supply to Saittas 
Agric.Nursery

PAPHOS DISTRICT

1 Amargeti 11Ziripi11 is11 Extensions

2 Theletra ''Vi 1lourga-Ayiasma'' Diversion weir & 
Distribution System

3 Yiolou-Mi1iou Pumping Scheme 3/H 55/78&111/81

4 Kritou Terra "  " 115/85

5 Lemona "  "  134/84

6 Panayia ''Sarka11 Improvements

7 Eledhiou 1'Katinou11 Turkish 3/H
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TABLE V I - 8

SEWAGE SCHEMES PREPARED IN 1986

Ser. 
No

1

2

3

Village Nature of Work

Agros Sewage Scheme

Phase A £ 99 000 
" 3  30 000

Total £129 000

Kakopetria Sewage Effluent
Disposal Scheme

Alternative(Additional 
Amount)

Ayios Sozomenos Sewage Treatment Plant

Est.Cost
£

129 000 ’

11 6 000  ’  

227 000

4 Larnaca Preliminary Study for the
reuse of sewage treated
effluent from the Larnaca
Sewage Scheme 2 171 000

5 Malounda Army Sewage Scheme
Camp

23 000

TOTAL £2 666 000
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VII DIVISON OF 
CONSTRUCTION

by
A P Georgiades 
Senior Water Engineer 
Head of the Division

Introduction

The Division of Construction is one of the major divisions of the 
Department, and it deals with the planning, supervision and 
control of all the constructional activities of the Department by 
direct labour. The Division also plays an important role when 
projects are constructed by Contract. The Division is sub-divided 
into the following branches:

- The Planning, Pricing, Material & Equipment recruitment Branch
- The Tenders and,Land Acquisition Branch
- The Major Projects Construction and Control Branch
- The Minor Projects Construction and Control Branch.

During 1986 the Division consisted of the following staff:
1 Senior Water Engineer - Head of the Division
1 Executive Engineer, Class I - Assistant head of the Division
6 Executive Engineers, Class I
1 Senior Technical Superintendent
7 Technical Superintendents
5 Senior Technicians
7 Technicians grade 1 & 2
2 Chief Foremen
6 Assistant Chief Foremen
41 Monthly paid Foremen (in all Districts)
31 Weekly paid Foremen (in all Districts)

108 Total staff

V I I - 1



In addition to the above technical staff, the Department also 
engaged on a daily average of 70 regular workmen of various 
trades, mostly skilled, and semiskilled and also 164 casual 
labour, mostly unskilled for the execution of the various schemes 
approved in the Development budget of the year 1986.

The Construction Division has continued during 1986 to collect 
data regarding actual rates of Construction, standards of 
materials and equipment for the revision of the manual "Schedule 
of Rates and Prices" which was published in 1984, and was 
distributed to all Divisions and Technical Officers of the 
Department.

The commencement of the construction of the new minor projects, 
especially the contributory ones again started late in the year 
due to the delay in the allocation of the necessary funds. This 
delay causes quite a lot of problems and upsets the construction 
programme, especially in Summer and early Autumn, when the demand 
for executing contributory and emergency schemes is at its peak.

Over and above the usual problems caused by the delay in the 
starting of the construction programme a lot of minor projects 
could not be completed as scheduled and approved by Government by 
the end of the year and had to be revoted for completion in the 
next year.

It is believed that more attention must be given on this problem 
by the Ministry of Interior and the Planning Bureau so that the 
administrative formalities and the allocation of funds are 
completed in time for Construction Works to commence.

If this is achieved the work distribution of the Division will be 
more even and the construction programmes will materialised as 
planned. 1

CONSTRUCTION PROGRAMME AND PROGRESS

The Planning Branch of the Division prepared a construction 
programme for all the schemes that were approved for construction 
in 1986.

All these schemes were mainly included in the Development Budget 
of the Department, whilst few others in the Budget of other 
Departments, or Ministries. Over and above these budgeted schemes 
the Division had to respond and deal with all non-budgeted. 
Schemes such in the case of private developers and emergency water 
schemes for villages.

These schemes undertaken for construction during 1986 may be 
classified as follows:

All projects, new and carry over, approved in our Department’s 
Development Budget,
- All other projects, covering a wide range of types, i.e. water 
supply schemes for housing the Refugees, for livestock farms, 
industrial areas, Turkish Cypriot villages, relocation of pipes, 
etc., approved in the budgets of a number of Ministries, or 
Departments, such as the P.W.D and
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All types of non-budgeted projects, i.e. improvements to 
existing water supply and irrigation schemes, laying of 
distribution mains for land development, etc., carried out from 
funds deposited in full by villages or private developers.

In addition the Division plays an important role in the 
construction of specific major Projects with foreign financing 
both in the Tendering procedure as well as in the planning of the 
supervising team. In some cases the division undertakes direct 
forced account work instead to being given to contract.

In total during 1986 the Department had to deal with 684 projects 
of an estimated value of £42,937,516. The overall expenditure 
incurred on all these projects during 1986 reached the amount of 
£37,086,855, against £22,462,514 for 1985 £18,905,999 for 1984.
The above expenditure figures for the pasts three consecutive 
years prove that the Department’s activities have increased 
substantially. With the Major Water Projects under construction 
such as the Kouris Dam, Akhna Dam, Evretou Dam, the installation 
of the Main conveyor, Kokkinokhoria Irrigation Project and 
Khrysokhou Irrigation Project, have increased the demand for 
experienced Technical personnel at all levels and to cope with 
this demand Engineers and experienced technical personnel were 
recruited to cover the gaps that have been created.

Table V11 —1 gives a summary of the work executed by the Department 
during 1986. Detailed lists showing all the schemes undertaken for 
construction, and more information are given in separate tables 
and short description reports that follow, further on in this 
report.

PLANSIKG BRANCH

The main activities of this branch during 1986 may be classified 
as follows:

The programming and pricing of all schemes approved for 
construction, in the current year.

The preparation of a construction programme for all schemes 
approved for construction, in the current year.
- The preparation of monthly progress chart report showing all 
budgeted schemes, and the progress and expenditure incurred each 
month.
- The assessment of the Department's requirements in materials and 
equipment, such as pipes and fittings, pumping units, etc., and 
their order through the Government central stores Department, in 
time so that the schemes approved for construction are executed 
smoothly and uninterruptedly.
- The checking of the estimates of the schemes designed by other 
Divisions of the Department, so as to conform with the current 
rates and to ensure their execution within the estimated cost.
- The collection of data regarding actual rates of construction 
standards of materials and equipment, and their appraisal and 
utilization for the up-to-date information of the ’’Schedule of 
Rates and Prices” manual, which is being reprinted and distributed 
each year to all Technical Officers concerned.
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TABLE VII-1
SCHEMES UNDERTAKES FOR CONSTRUCTION DURING 1986

Ser. Description No of Amount Expenditure
schemes alloc. incurred 

for during
1986 1986
£ £

1 Rural domestic water supply 
schemes .................... 49 1 202 533 548 474

2 Minor irrigation schemes .... 42 609 789 318 166
3 Other major irrigation works 14 559 665 440 764
4 Town water supply schemes ... 10 828 460 582 265
5 Vasi1ikos-Pendaskinos Project 2 1 882 200 1 464 261
6 Southern Conveyor Project ... 4 31 000 000 27 629 390
7 Khrysokhou Irrigation Project 1 4 400 000 4 322 786
8 Paphos Irrigation Project ... 1 175 000 90 781
9 Vizakia & Karyotis Project . . 1 298 775 298 775
10 Pitsilia Integrated Rural 

Development Project 
(mainly compesations) ...... 17 47 512 37 916

11 Refugee housing and self-
housing schemes ............ 26 147 627 110 759

12 Schemes undertaken for 
construction for other 
Government Departments ..... 102 870 393 541 441

13 Schemes undertaken for 
construction for villages 
(non-budgeted) from deposits 75 164 151 120 490

14 Schemes undertaken for 
construction for private 
developers (non-budgeted) 
from deposits !............. 340 751 411 580 587

Total ......................  684 £42 937 516 £37 086 855

TENDER AND LAND ACQUISITION BRANCH

The activities of this branch are:
- The invitation of tenders direct for the supply of such 
materials that are not available at the Central Stores, such as 
building materials pumping units and for the hiring of machinery 
from the private sector when such machinery is not available at 
the E.M.S.
- Preparation of Specification and Conditions of Contract for the 
above invitation of Tenders.

The distribution of resources such as labour force, plants and 
materials to the various schemes under construction.
- Advertisement and distribution of contract documents prepared by 
other Divisions of the Department to prospective Tenderers.
- Evaluation of Tenders recommendations and award through tender 
Board for those Tenders dealt directly by the Division of 
Construction.

All matters of land acquisition and requisition of the 
Department.
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ΜIFOR PROJECT COFSTRUCTIOF & COFTROL BRAFCH

The main activity of this branch is to plan, execute and control 
the construction of all the schemes where the Division is directly 
involved. It has to follow up and see that all construction 
programmes are adhered to, or revised if required by the 
supervising technical staff, that the progress of the works under 
construction is attained at reasonable standards and as planned. 
The quality of the work of all schemes under construction has also 
to be followed up very carefully & controlled in consultation with 
the soils & concrete laboratory.

Another important objective of this branch is to ensure that the 
schemes undertaken for construction are completed within the 
estimated time and approved amount as most of the budgeted schemes 
are contributory.

The distribution of resources and manpower to the various schemes 
under construction and their future mobility is a major activity 
of this branch.

All projects outside Nicosia District are constructed directly by 
the three Regional Offices of the Department, i.e. Limassol, 
Paphos and Larnaca - Famagusta in close association with a senior 
Technical officer of the Division who acts as the Co-Ordinator 
between the Regional offices and the headquarters in Nicosia. In 
addition to that, the head of the Division and the Tender section 
play a great role in the planning and execution of the various 
works under construction in the other Districts.

The Division is always kept informed on the progress of the 
schemes in the Districts through site visits by the technical 
Co-Ordinator, and the monthly progress reports which are prepared 
by the supervising staff of the Districts and forwarded to the 
headquarters. Those monthly progress reports are being utilized 
for the preparation by the planning branch of the Division of the 
general monthly progress chart which covers all schemes in all 
Districts.

MAJOR PROJECTS EXECUTION & COFTROL BRAFCH

The Division is either involved directly in the execution of these 
major Projects given to forced account or is involved indirectly 
through the Head of Division and supervising staff for those 
Projects which are given to contract and are controlled by Project 
Director or in Project management basis.

The Head of Division apart from being a member of the Major 
Projects Committees for implementation and evaluation of claims, he 
was also Project Advisor on Evretou Dam Contract. He also 
participates on Arbitration proceeding in various Projects. In the 
case of forced account work the Division plays a more important 
role in the planning, man power distribution, recruitment of 
machinery and labour from the private sector, and the preparation 
of Progress reports and cost estimates.
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LABOUR FORCE

For the construction of a scheme the Department usually engages 
gangs, consisting of monthly, or weekly (hourly) paid foremen, 
regular artisans of the Department of various trades, and casual, 
skilled or unskilled labour force which is recruited locally 
through the Government Labour Offices.

The average daily labour force engaged by the Department including 
the Workshops during 1986 for the construction of all the projects 
was 865. Out of this figure 701 employees were regular and 164 
were casual. They cover a variety of trades i.e. builders 
carpenters, pipelayers, etc.

The total expenditure incurred during 1986 on wages alone on 
schemes constructed by direct labour by the Department reached the 
amount of £2,544,042. Out of this amount £2,248,443 represented 
the wages of the regular workers, and £295,599 represented the 
wages of the casual workers.

Table VI1-2 shows the monthly average labour force engaged direct 
by the Department in 1986.

TABLE VI1-2
LABOUR FORCE FOR 1986

Month Skilled Unskilled Regular Casual Total

January .... 733 163 698 198 896
February . . . , 746 156 719 183 902
March ...... 720 164 714 170 884
April ...... 738 166 728 176 904
May ........ 759 165 734 190 924
June ....... 730 174 723 181 904
July ....... 630 177 694 173 867
August ..... 681 156 677 160 837
September .. ,. . 660 149 673 136 809
October .... 658 138 668 128 796
November ... 681 141 687 135 822
December ... 698 139 695 142 837

Dai ly
average No. 703 157 701 164 865

Daily
average % .. 82 18 81 19 100

PIPES USED DURING 1986

The majority of pipes and pipe-fittings of all types used by the 
Department for the execution of the schemes approved for 
construction during 1986, were purchased through the Government 
Central Stores Departments where a reasonable stock of fast moving 
materials is kept on a permanent basis for requisitioning by all 
Government Departments.

VI 1-6



In exceptional cases where our requirements could not be met by the 
Central Stores Department due to the execution of emergency 
schemes, where a special type of pipes was used, such as p.v.C. or 
ductile iron, then these pipes were purchased direct either by our 
Department or, the Central Stores Department through the usual 
procedure of open public tenders.

However, it should be noted that for specific major projects which 
are being financed by the world Bank or other International

Finance organizations, pipes and pipe-fittings as well as other 
materials used, are purchased after the invitation of
International tenders by our Department.

The annual requirements of the Department in pipes and 
pipe-fittings of all types, are assessed by the Planning Branch of 
the Division as soon as the Development Budget is approved and an 
order is put through the Government Central Stores, early before 
the commencement of the schemes.

During 1986 a length of 411,984 running meters of various types 
and diameters of pipes were purchased at a value of £14,783,834 
and laid all over the island for the execution of all the schemes 
approved in the 1986 Development Budget.

Table VI1-3 shows in detail all types, lengths and value of pipes 
laid during 1986.

TABLE VI1-3
PIPES LAID DURING 1986
I GALVANIZED STEEL PIPES

Dia ! Length Value
inches m £

1/2 3 714 1 730
3/4 1 902 1 179

1 2 520 1 917
1 1/4 1 770 1 879
1 1/2 2 682 3 528
2 11 536 20 985
2 1/2 2 534 5 079
3 14 816 41 247
4 15 370 62 316

Total ............ £ 139 860
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II STEEL PIPES (COATED-PLAIN ENDED)

Dia Length Value
mm m £

150 3 068 15 184
200 1 194 7 621
250 214 5 313
300 256 2 491
350 64 787
400 7 290 127 575
550 12 256
600 24 520

Total ........... ......... 12 122 £ 159 747

III ASBESTOS CEMENT PRESSURE PIPES - CLASS 15

Dia Length Value
mm m £

75 32 5
100 28 682 88 507
150 12 554 50 868
200 8 931 35 024
250 8 961 41 263
300 5 207 28 556
350 5 282 56 023
400 3 906 50 351
450 4 833 52 776
500 3 564 62 375
600 1 5 184 71 207
800 465 20 655

Total ........... ........ 87 601 £ 557 605

IV ASBESTOS CEMENT PRESSURE PIPES - CLASS 20

Dia Length Value
mm m £

100 3 812 13 539
150 3 066 15 059
200 7 855 50 811
250 5 777 51 349
300 10 642 140 663
400 1 932 23 744
500 200 3 236

Total ........... ........ 33 284 £ 298 401

V I 1-8



V ASBESTOS CEMENT PRESSURE PIPES - CLASS 25

Dia Length Value
mm m £

250 572 3 546
300 45 382

Total .................... 617 £ 3 928

VI DUCTILE IRON PIPES

Dia Length Value
mm m £

100 132 607
200 36 339
300 768 12 219
350 3 156 66 560
400 3 863 96 536
500 585 20 100
600 2 060 93 023
700 2 553 148 435
800 11 282 812 680
900 10 080 876 809
1000 33 899 3 324 198
1200 3 459 455 025
1400 46 857 7 623 745

Total .................... 118 730 £ 13 530 276

VII PVC/POLYTHENE PIPES - <6 atm, 10 atm and 16 atm)

Outside Dia Length Value
mm m £

16 1 300 78
20 9 900 874
25 11 160 1 926
32 4 460 1 161
50 430 170
63 13 133 5 740
75 23 575 11 586
90 8 429 7 017
110 9 528 12 458
140 7 220 15 360
160 11 169 27 121
200 3 382 10 526

Total ........... ........ 102 786 £ 94 017
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SUMMARY OF ALL TYPES OF PIPES LAID DURING 1986

Ser, Length Value
No. Type m £
I Galvanized steel pipes . . , 56 844 139 860
11 Steel pipes (coated-plain ended) . 12 122 159 747
III Asbestos cement pressure

pipes - class 15 ........ 87 601 557 605
IV Asbestos cement pressure

pipes - class 20 ........ 33 284 298 401
V Asbestos cement pressure

pipes - class 25 ........ 617 3 928
VI Ductile iron pipes ...... 118 730 13 530 276
VII PVC/polythene pipes-(6atm & 10atm 102 786 94 017

& 16 atm)

Total ................... £ 411 984 £ 14 783 834

CONSTRUCTION PLANT

For the execution of the schemes approved for construction in the 
1986 Budget, and all other schemes undertaken for construction 
during 1986, the Department had to apply to the Department of 
Electrical and Mechanical Services (E.M.S) for all types of 
machinery considered necessary for the execution of the schemes. 
If E.M.S machinery were not available then the Department had to 
hire machinery from the private sector through open tenders.

BUILDING AND OTHER MATERIALS

All materials required for the construction of schemes have to be 
requisitioned from the Government Central Stores through the usual 
way. However, such materials that cannot be made available through 
the G.C.S, i.e aggregate, sand etc., are purchased locally from 
the private sector through public tenders.

During 1986 the Department purchased direct from the two local 
cement factories through a general Government tender 2,444 tons of 
Ordinary Portland Cement at a value of £65,944 and 1,334 tons of 
sulphate resisting cement at a value of £40,805.

During 1986 the Department purchased through the G.C.S 364.58 tons 
of mild steel at a value of £57,583, also 2,385 water meters of 
various diameters at a value of £112,161 were purchased through 
the G.C.S.

All other building materials used during 1986 were purchased 
locally from the private sector through public tenders. In total 
during 1986 the Department purchased building materials and water 
meters of a value £289,386.

Table VI1-4 shows in detail all building and other materials used 
by the Department during 1986, for the execution of the schemes 
approved.
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Table VI1-4
MATERIALS PURCHASED AND WATER METERS INSTALLED DURING 1986.
I BUILDING AND OTHER MATERIALS

Ser. Quantity Value
No. Description -p0u

1 Cement 2 444.45 tons 65 944
2 Sulphate Resisting Cement 1 333.5 tons 40 805
3 Mild steel 364.58 tons 57 583
4 Aggregate 700 cu.m 1 565
5 Sea sand 228 cu.m 1 233
6 Sand 553 cu.m 1 999
7 Sandy soil 2 362 cu.m 3 181QW Shingle 1 305 cu.m 4 195
8 Havana 510 cu.m 570
10 Clay agreed 150

Total £ 177,225

11 WATER METERS

Ser. Di a Number Value
No. mm £

1 12 608 2 966
2 20 6 158
3 32 17 189
4 40 27 410
5 50 6 220
6 65 3 115
7 75 1 558 94 310
8 80 ■ 85 3 348
9 100 38 2 221
10 150 22 2 294
11 200 3 446
12 250 1 150
13 300 7 2 661
14 350 1 596
15 400 1 602
16 500 2 1 475

Total . . . 2 385 £ 112 161

RURAL DOMESTIC WATER SUPPLY SCHEMES

The construction programme for 1986 included 49 rural domestic 
water supply schemes of an estimated cost of £1,262,533.

The expenditure incurred on all these schemes during the year 1986 
reached the amount of £ 548,474.

These 49 schemes were split all over the island and mostly were 
related to supplementary water supply schemes or improvements to 
existing schemes.

All these schemes are indicated in detail in Table VI1-5 below.
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SUMMARY OF RURAL DOMESTIC WATER SUPPLY SCHEMES 
UNDERTAKEN FOR CONSTRUCTION DURING 1986

District

Nicosia . . . 
Larnaca ... 
Famagusta . 
Limassol .. 
Paphos ....

Totals ....

Amount. Expenditure
No. of allocated incurred
schemes for 1986 during 1986

£ £

11 273,489 156,418
13 344,030 146,797
3 94,000 46,254
16 325,644 89,402
6 165,370 109,603

49 £1,202,533 £548,474
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'ABLE Vil-S
RURAL DOMESTIC WATER SUPPLY SCHEMES-EXPENDI TORE 198b

Ammount Allocated Expenditure
Ser. Sovi village Total Sovi Village iota! Remarks
NO. Scheme £ £ £ £ £ £

NICOSIA DISTRICT

} Aredhiou - Supplementary 
supply new storage tank 
b extensions . . . . . . . 11 550 3 970 15 520 10 486 3 604 14 030 Work in progress

A Astromeritis - Supplementary 
supply from BH . . . . . . S3 105 16 605 85 710 17 325 3 341 27 266 Work in progress

•J Argates - Supplementary 
supply from BH . . . . . . S 667 •j 2: ·>_·': 10 000 6 207 3 104 3 311 Work in progress

4 Arkhangeios Michael
(Monastery) Supplementary 
supply - coabined with 
Analicodas . . . . . . . . 1 000 1 000 387 387. Completed

5 Kambia - Supplementary 
supply from BH . . . . . . 2 247 1 140 3 387 66 36 102 Comp!eted

h Khrou - supplementary 
supply from BH SI783 . . . 20 000 20 000 £0 000 17 145 17 145 34 230 Work in progress

7 Lythrodhondas - Supplementary 
supply fro® BH 181/83 .. 20 000 20 000 40 000 10 672 10 672 21 344 Work in progress

8 Peristerona ....... 22 667 11 333 34 000 15 754 7 877 23 631 Work in progress
9 isers - Replacement of 

existing distribution system 20 000 20 000 40 000 11 062 11 062 22 125 Work in progress
10 Tseri - Supplementary suppIv 

fro» BH 41/54 ...... 2 502 _ 2 502 2 502 _ 2 502 Completed
11 Yerakies·: Nikos, Sarandi, 

Margi - Emergency W.S to 
COpa with drought .... t 1 370 — 1 370 1 370 — .

. Completed

Total for Nicosia District £132 400 £136 381 £273 489 £74 862 £63 441 £155 415

LARNACA DISTRICT (Constructed by L’ca-F'sta Regional Office of its Depari*eni)

1 Ananhotia - Supplementary 
y.S. from BH ...... 1 500 1 500 1 h£v 1 500 Completed* ftradhippcu ....... 4 000 4 000 8 000 — — — Work executed 

by village
Athienou - Supplementary 
water supply scheme . . . 110 000 — 110 000 — — — Pending 

allocation of 
f unos

4 Ayios Theodhoros - 
Replacement of main conveyor 3 500 3 500 7 000 3 083 3 030 6 173 Completed

s Khirokitia - Improvements 
to distribution system . . 7 436 7 436 14 672 7 168 7 165 14 331 Completed

6 Kiti - New main conveyor 8 033 8 033 16 066 6 761 6 760 13 521 Completed
7 Kornos - Improvements to 

distribution system ... 4 055 4 055 8 no 3 459 3 459 5 318 Completed
8 Ormidhia - Xylophaghou - 

SuplIementary supply from
Khirokitia - Famagusta main
conveyor . . . . . . . . . } 1 ov 1 160 2 520 1 1 c*0 6 2 520 Completed
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TABLE VI1-5
RURAL DOMESTIC WATER SUPPLY SCHEMES-EXPENDITURE IS86 (Cent)

Aeount Allocated Expenditure
Ser. Govt Village Total Govt Village iotal Remarks
No. Scheme £ £ £ £ £ £

3 Perivolia - Improvements to 
distribution system ... ii 643 11 643 23 238 7 637 7 637 15 274 work in progress

10 Tersephanou - I»prove»ents 
to existing distribution 
system . . . . . . . . . . 7 851 2 753 10 604 2 140 713 2 853 Completed

11

12

Voroklini -  laproveaents to 
existing distribution system 
Xylophaghou -  Supplementary 
W.S. from Khirokitia -

17 000 17 000 “»« ΛΛΛ
•-s4  W V 6 033 6 033 12 078 work in progress

Famagusta pipeline . . . . 71 508 35 754 107 262 52 217 18 608 70 825 Completed
13 Ayi i Vavatsinias, Zyyi, 

Troulli -  Emergency W.S 
to cope with drought . . . 338 — 338 338 — 338 Completed

Total for Larnaca District i / 4 b  3 4 b £35 340 £344 030 £31 453 £54 631 £146 737

FflhAGUSTA DISTRICT (Constructed by L;ca -  F'sta Regional Office of the Department)

1 Avgorou -  Improvements to 
existing distribution system 15 000 VJA Λ Α Λ

V V V 45 000 8 386 16 773 25 153 work in progress
2

3

Dherynia -  Improvements to 
existing distribution syste» 
Phrenaros - Improvements to

15 000 30 000 45 000 5 638 11 337 17 035 work in progress

existing distribution system 2 000 2 000 4 000 2 000 2 000 4 000 Completed

Total for Famagusta District £32 000 £62 000 £34 000 £16 084 £30 170 £46 254

LIHASSOL DISTRICT (Constructed by Lisassol Regional Office of the Department)

 ,At; founds BH 21/85 -
SuppIemeniary supply fro»'
BH 21/85 construction of new 
reservoir . . . .....

2 Arkoiahsnia - Phylagra - 
Supplementary supply fro»
BH 87/84 . . . . . . . . .

3 Asoiiistos - Supplementary
s u p p ly  fro» BH 37/70 . . .

4 Ayios Konstantinos -
I»prove»ents to existing 
distribution system ...

5 Ayios loannis (Agros) - 
Supple»entary supply fro»
BH 65/76 construction of new 
reservoir combined with 
irrigation scheme ....

6 Episkopi - Replacement of 
existing distribution system

22 500 22 500 45 000 5 867 5 Dbb 11 735 Completed

25 100 25 000 50 100 12 042 11 643 23 685 Work in progress

880 658 1 538 82 67 133 Completed

1 000 I hi / 2 687 335 1 632 2 587 Completed

8 000 — 8 000 — — — Work in progress

13 253 13 250 38 500 CRI 040 CRI 033 CR2 073 Subject to
allocation of 
f unos



TABLE VI1-5
RURAL DOMESTIC WATER SUPPLY SCHEHES-EXPENDIJURE 1S8S (Coni)

Sen
No.

7

9

ίϋ

11

12

13

14

IS

lb

Arasount Allocated Expenditure
Govt Village Total Govt Village Total Remarks

Scheme £ £ £ £ £ £

KaloKhorio "Fefkos3 - 
Supplementary supply from 
BH 20/81. Construction of 
pursp-house . . . . . . . . 18 000 18 000 pin Wwvj — — — Commenced 

30/3/87.
work in progress

Ke11aki - Supp1esentar y 
supply fro» BH 5/83. 
Construction of new reservoir 22 000 11 000 A A «vlv? It 282 b i 4 i 24 423 Commenced

8/10/86.
Completed
30/4/87

Kilani - Construction of new 
reservoir - Installation of 
new main conveyor .... h 1 “‘4 2 be·/ j  j o} 5 577 A 'iy 1A 8 530 Completed 

i H  3/86
Moniatis - Improvements to 
existing distribution systes 
Construction of new reservoir 1 078 1 078 l  Ibb 3 027 1 028 2 055 Completed
Moutayiaka - Replacement of 
main conveyor pipeline 42 423 24 .543 hri *78 2 496 2 4% 4 332 Commenced

23/3/85.
Work in progress

Perapedhi - Supple»entrary 
supply from BH 108/75 
combined with irrigation
scheme . . . . . . . . . .
Prastio - Evdhiaou -

, 3 388 1 694 5 082 3 147 1 573 4 720 Completed

Supplementary supply from 
BH 87/81 . . . . . . . . . 3 730 3 730 7 460 2 855 2 855 4 110 Completed
Pyrgos - Supplementary 
supply from BH 13/84 
Construction of pump hciuse 3 300 3 300 18 600 336 337 1 993 Commenced

28/8/86
Work in progress

Troodhitissa monastery - 
Supplementary supply fro» 
BH 65/81. Construction of 
new reservoir & p ®  house 
Korphi, Ayios Amvrosios, 
Sykopetra, Potamitissa -

4 ] Vu — 410 — — — Completed

Emergency W.S to cope with 
drought . . . . . . . . . 2 352 _ 2 352 2 352 _ 2 352

Total for Limassol District £184 SCO £141 033 £325 £44 £51 86b £37 524 £89 402



TABLE VI1-5
RURAL DOMESTIC WATER SUPPLY SCHEMES-EXPENDITURE ISSS (Coni)

Amount Allocated Expenditure
Sen-. Govt Village Total Govt Village Total Remarks
No. Scheme £ £ £ £ £ £

PAPHOS DISTRICT (Constructed by the Regional Office of the- Department)

3 Soudhi (Khrysokhou) - New 
distribution systes and 
supplementary water supply 
fr-Oifi Bn ......... 1 Vi Vi.*;} 2 807 12 838 3 901 1 091 4 332 work in progress

2 Kaiiepia - Letiiabou - 
Supplementary supply from BH 
in Paphos Forest . . . . . — — — CR 3 230 — CR 3 290 Purchase of 

pumping units
3 Khlorakas - New distribution 

system . . . . . . . . . . 4b 952 48 352 33 304 30 173 30 173 £0 346 Work in progress
4

5

Kissonerga - Improvements to 
existing distribution system 
Paphos lower villages - Tala

4 BOO — 4 600 473 — 473 work in progress

Supc-1envetary W.S fro» lower *
villages . . . . . . . . . 11 050 3 134 14 244 5 763 2 153 7 916 Work in progress

6 Violou - Supplementary sup-ply
schente 19 832 3 3 832 39 784 13 583 19 583 33 166 Completed

Total for Paphos District £85 301 £72 845 £165 370 £53 733 £53 000 £103 603 »



MINOR IRRIGATION SCHEMES

The construction programme for 1986 included 42 minor irrigation 
schemes of an estimated cost of £669,789. The overall expenditure 
incurred on all the above schemes during 1986 reached the amount 
of £318,166. These 42 schemes were split in the four Districts of 
the Island and mostly were related to:

- New distribution systems and reservoirs.
- Improvements to existing irrigation schemes.
- Pumping schemes from boreholes.
- Lining of channels with reinforced concrete.

A summary of these schemes by district is given below. Detailed 
list showing all 42 minor irrigation schemes which were undertaken 
by the Division for construction during 1986 are given below on 
table VI1-6

SUMMARY OF MINOR IRRIGATION SCHEMES 
UNDERTAKEN FOR CONSTRUCTION DURING 1986

Amount Expenditure
No. of allocated incurred

District schemes for 1986 during 1986
£ £

Nicosia ......... 182,673 120,019
Larnaca ......... ....... 2 50,000 3,611
Limassol ........ .......  14 106,813 67,182
Panhos .......... .......  11 270,303 127,354

Totals .......... .......  42 £609,789 £318,166
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TABLE VII-6
MINOR IRRIGATION SCHEHES-EXPENDIJURE 1586

Aneount A] Iocai-ed Expend! ture
$sr. Govt Village Total Govt Village Total Remarks
NO. Scheme £ £ £ £ £ £

NICOSIA DISTRICT

1 Akaki - Riatiko ID - 
Supplementary supply from 
BH 101/102 . . . . . . . . 17 020 12 580 23 600 1 827 1 351 3 178 work in progress

2

3

Kakopetria - iu 
Improvements to existing
distribution system ...
Kannavia - Koutsna ID

£ 500 3 250 3 750 6 487 3 243 3 730 Completed

Construction of newreservoir 3 400 1 100 5 100 2 666 1 334 4 000 Completed
4 Kochiati - Ayla Varvara ID 

Lining of channels . . . . 21 120 8 880 ~::λ
v*V vt'v 23 6=64 5 747 19 411 Completed

5 i ythrodhonda - ID .... 30 000 15 000 45 000 23 337 14 668 44 005 Work in progress
6 Nikitari

Pumping scheme froa 
BH 121/78 ........ 1 775 888 2 664 1 765 883 2 648 Completed

7 Orounda - Ornitharis ID 
Lining of channels . . . . 3 382 1 331 5 373 4 732 2 336 7 288 Completed

8 Orounda - Nero tou Philippou 
ID - Pumping schesne from BH 751 443 1 200 740 430 1 270 Completed

9 Palekhori - Marouliena ID 
I apr-oveaents to exi st i ng 
distribution . . . . . . . 9 520 7 480 17 000

10 Pera Politiko - Mou los ID 
i ining of channels . . . . 11 344 5 872 17 016 8 312 4 156 12 468 work in progress

11 Pharmakas - Dhexaaeni tou 
Kami mou ID ....... , 1 435 1 175 2 670 _ _ _ _ Completed

12 Pharmakas - Koskinas ID 
New reservoir ...... 7 332 5 808 13 200 748 588 1 336 Work in progress

13 Polystipos - Aklari ID 
improvements to distribution
system . . . . . . . . . . 2 333 1 167 3 500 2 125 1 055i 3 173 Completed

14 Pvtqos . . . . . . . . . . 8 636 3 685
400 400

15 Pyrgos . . . . . . . . . . 2 626 2 626

Total for Nicosia District £113 233 £66 040 £182 673 £83 202 £35 854 £120 023

LARNACA DISTRICT (Constructed by L'ca - F'sta Regional Office of the Department)

3 Aradhippou - Parthenitis R
ID . . . . . . . . . . . . 50 000 50 000 2 319 2 319 work in progress

l Odhou . . . . . . . . . . — — 1 232 —
— 1 232

Total for Larnaca District £50 000 — £50 000 £3 611 — 3 611
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TABLE VI1-6
HINOR IRRIGATION SCHEMES-EXPENDITORE 198b (Coni.)

Affl’ftounl Allocated Expend!ture
Ser. Govt Village Total Govt Village Total Remarks
N:0. Sctes® £ £ £ £ £ £

LIMASSOL DISTRICT (Construe ted by L’ssol Regional Office of 1I%

Subject to
1 Agridhia - Kate Enetikos ID allocation

Replatertieni of Pipes ........ 820 260 780 — — — of funds
2 Ayios loannis - Agree - 

Combined Irrigation and 
water supply sites® .......... 8 000 y  W V

• Γ J-"i 4 888 Work in progress
3 Ayios Mamas - Vaiseiias - 

ID - Pumping scheme fro» BH 
83/77. Instalation of 
di stributi on systems. 
Construction of new reservoir 
ate pump house ................. 13 087 6 843 i Γ·' hi.V’i 5 -848 2 774 8 322 Comp]tied

4 Ayios Theodhoros - Ayios 
Seorghios ID - Installation 
of distribution network .... 4 V/ViVi V vivm h  0vH;f 3 655 1 827 5 482 Completed

5 Ayios Theteteros Fynteukia 
ID - Ifiproyevents to existing 
distribution system ......... / I - -1

·“« !■:*:“
l  v  /?$ 7 046 3 823 10 563 Completed

6 Kaiokhorio Commenced 8.2.87
Iisprovesents te distribution Completed
system ............................ 9 .χ-j 4 bb/ 14 000 3 901 1 350 5 851 30.4.87

7 Kellaki - Poddies ID - Commenced 8.2.87
Construction of new weir. Completed
Installation of distribution 
network - Constrction of new

30.4.87.

reservoir . . . . . . . . , 8 400 4 200 12 600 8 393 4 137 12 530
8 Kyperounda - Havros Kolyteos tfas carried out

ID - Iriiproveftteni-s te existing by our Nicosia

3
distribution system . . .
Pane* Metres

3 000 1 500 4 500 2 345 i 473 4 418 Office.

Rehabilitation works .. 7 280 3 640 10 320 6 627 3 314 3 34 i Completed
10 Peleteria - Dhirnsra tou Not accepted by

Khoriou ID - R C channels 78b 644 1 400 — — — the villages
11 Peleteria - Kate Psilo Vrysi Subject to

te Ar change I ou ID . . . . 2 028 1 352 3 380 — — — allocation of 
funds.

12 Peleteria - Potasioulia ID - Subject to
Installation of distribution allocation of
network . . . . . . . . . 2 633 1 317  — — — funds.

13 Perapedhi
Pumping scheae fro» BH 103/77 
Construction of new reservoir
h Pimp house ......
Combined with V.S. scheme 6 683 3 323 3 388 3 614 1 807 5 421 Completed

14 Saittas - Honiatis - 
Construction of new weir. 
Replacement of main canal 
with Pipes ...................... 875 — 875 — — — Completed

Total for Limassol District· £73 764 £33 043 £186 813 £46 317 £20 865 £67 182

¥ i i -m



TABLE VI1-6
HINOR IRRIGATION SCHEMES-EXPENDITURE 1386 (Coni.)

Ammount Allocated Expenditure
Ser. Govt Village Total Govt Village Total Remarks
No. Scheme £ £ £ £ £ £

PAPHOS DISTRICT CConstructed by Paphos Regional Office of the Department)

I Kelokedhara - Psaihaes ID 382 — 382 — — —
2 Kholetr ia

Piecing scheme fro* BH 27/63 22 000 15 000 33 000 7 833 3 343 11 848 Work in progress
3 Kritou Terra - Kephalovrysses

ID . . . . . . . . . . . . I 328 665 1 333 1 328 665 1 333 Completed
4 Miliou - Koiokouris ID

Replacement· of pumninq unit 584 232 876 13 7 20
5 Nikoklia - BH 51/72 41 227 20 613 61 840 21 741 10 871 32 612 Work in progress
6 Pano Akourdhaiia - Pumping

scheme from BH 33/76 . . . 24 133 12 067 36 200 6 738 3 368 10 105 work in progress
7 Poles! - Pumpinq scheme

from BH 26/60 6 424 3 212 9 636· 2 SOS 1 255 3 763
8 Souskiou BH 96/62, PB 3 40 333 12 461 52 800 14 373 4 440 18 813
9 Stake - Ay ice Phot! os . . 10 533 5 267 IS 800 22 11 ·--Ov* work in progress
10 Steni - Pumpinq scheme from

BH 513/78 ........ 32 450 16 226 48 676 26 803 13 402 40 205 Work in progress
11 iheletra

New storage knk . . . . . 5 667 i Ov*·-* 8 500 5 308 2 654 7 362 Work in progress

Total for Paphos District .. £554 332 £84 636 £270 303 £75 744 £40 623 £127 354



OTHER MAJOR IRRIGATION WORKS
(SUPPLEMENTARY WORKS)

During 1986 the Department had to deal with supplementary works 
for 14 major irrigation schemes of an estimated value of £559,665. 
The overall expenditure incurred on these 14 schemes during 1986 
reached the amount of £440,764.

Out of this category of schemes the Evahimou-Paramali project 
featured first in expenditure reaching the amount of £154,684 and 
involved the installation of new conveyor; construction of new 
weir, improvements to an existing weir and construction of two new 
reservoirs. Other important major schemes executed during 1986 are 
the Yermasoyia - Poiemidhia which involved the connection of 
Garyllis Boreholes and the Akrotiri Project which involved the 
installation of new distribution system, installation of main 
conveyor and construction of new reservoir.

A list showing details of all the 14 major irrigation works which 
were undertaken for construction during 1986 is shown on Table 
VI1-7.
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'ABLE VI1-7
OTHER MAJOR IRRIGATION WORKS - EXPENDITURE 1986

Aaaount Allocated Expenditure
Ser. Govt VI118.Q8 Total Govt village Total P-S·--: -
NO. Schese £ £ _·· £ £ £

1 Akroiiri - Inat. of raw Cossented
disir. system - Constr 21/6/87
of raw reservoir - Inst, of 
new main conveyor pipeline. 109 776 _ 109 776 87 338 _ 0 / 0-1-6

work in progress

/ Ar.stapes - Perasisa tie Cosssnc&d
toutsis ID - Pipe 7/10/86
distribution systsa ... 46 667 /.S S.h.n T0 060 31 793 15 896 47 638 Completed 1307.

4 Anaphotia - Anglisidhes - 
Minor improvements ... 260 _ 200 4] _ 41

i Erisi - Kolossi -
I«ipr. to existing· irrig. works 1 000 — 1 000 •DOiL cv 252 cv Completed.

5 tsso belets Pond 
Irrigation works .... 34 106 7 069 21 159 13 640 6 820 20 450 Completed

h Evdhiffiou - Paraaali 
Constr. of new weir, Ia?r. of 
an exist, weir. Constr. of 
two new reservoirs. Commenced
Instailet-ion of raw sain 28/10/86
conveyor pipeline. 200 000 — 200 000 154 684 — 154 684 work in progress

7 Khirokitia Pond . . . . . 2 200 1 100 -J Z:C\{aJ ·.··.· 773 386 i 159
H Pelekhori Das - 6kIidros ID SS3 - 298 1 191 634 211 845
9 Pekhyasssos - Repairs to pond i 000 — ! 000 — — —
10 Pesos Dais - Pekhyemsos pond 

Repairs to raw pond . . . 5 000 __ 5 000 374 _ 374
11 Trakhoni - Ypsonas 

Improvements of distribution 
svstes . . ....... -  -

■Γ: K:--S - -r.-- 6 725 Work in progress
iZ Yerakies - Chakistra - Kasbos 

Irrigation schese. Stand-by 
pumping units . . . . . . 5 000 5 000 4 929 4 929

13 Yersasoyia - Polesidhia ·1 6{C 80 I / b/ bb

14
Connection of Saryllis B/Hs 
Yerakies - Chafckistra -

126 000 — 126 000 111 90S — 111 908 Work in progress

Kasioos p POP 1 835 7 340 3 753 1 251 5 004

£526 04b £S3 SIS £559 SS5 £416 200 £24 S64 £440 764Total



TOWN WATER SUPPLY ASO GOVERNXEBT 
WATER SUPPLY SCHEMES

The construction programme for 1986 included three main categories 
of schemes regarding Town and Government Water Supplies:-

- New schemes for Town Water Supplies,
- Government water supply schemes, and
- Improvement of water supply sources, treatment works, 
pumping stations and conveyors.

For the three above categories of schemes an amount of £828,46® 
was allocated during 1986 for the execution of 10 different 
schemes. The overall expenditure incurred during 1986 on these 
schemes was £582,265.

Most of these schemes aim to improve the existing water supplies 
of Towns or villages which depend on Government sources of supply.

A list showing all 10 schemes executed during the year for Town 
Water Supplies and Government Water Supply Schemes is given on 
table VI1-8.

Table VI1-8
TOWN WATER SUPPLY ANI) GOVERNMENT WATER SUPPLY SCHEMES

Ser. Scheme
No.

Amount 
allocated 
in 1986 

£

Expenditure 
incurred 
during 1986 

£
A NEW SCHEMES FOR

TOWN WATER SUPPLIES
1 Compensations ........ 1 686
2 Kouris Delta ......... 82 150 23 107
ov_> New water supply

schemes .............. 4 585
4 Paphos W.S ........... 16 763

Total ................ £82 150 £46 141

B GOVERNMENT WATER SUPPLY SCHEMES
5 Paphos lower villages 5 532
6 Ini a - Dhrousha ...... 7 146
7 Nata ................. 40 729
8 Paralimni - Ayia Napa . 256 354
9 Mari - Zygi .......... 691 600 186 882

Total ................ £691 600 £496 643

C IMPROVEMENT OF WATER SUPPLY SOURCES,
WATER TREATMENT WORKS, PUMPING
STATIONS AND CONVEYORS

10 Supply of Mechanical and
electrical equipment 54 710 39 481

Total ................ £54 710 £39 481

Grand Total .......... £828 460 £582 265
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REFUGEE HOUSING AND SELF-HOUSING SCHEMES

During 1986 the Department had to deal with 26 schemes of various 
categories for the housing of the refugees. Most of these schemes 
were put in hand in previous years and were carried for completion 
in 1986. Two schemes were related to sewage systems for Housing 
Estates, seven were related to water supplies to Housing Estates 
and seventeen were related to water supplies to self-housing 
schemes.

For these 26 schemes an amount of £147,627 was allocated during 
the year and the expenditure incurred by the end of 1986 reached 
the amount, of £110,759.

Table VI1-9 shows in detail all 26 Refugee Housing and self-
housing schemes which were approved for construction during 1986, 
as well as expenditure incurred on each one separately.

TABLE VI1-9
REFUGEE HOUSING AND SELF-HOUSING SCHEMES UNDERTAKEN 
FOR CONSTRUCTION IN 1986

Ser. Scheme Amount Expenditure
No. allocated incurred

in 1986 during 1986
£ £

A HOUSING ESTATES 
SEWAGE DISPOSAL AND 
WATER SUPPLY SCHEMES

i Sewage Systems
1 Anglisides ............. 31 000 25 577
2 Ters^phanou ............ 40 000 43 183

Total £71 000 £68 760

i i Water Supplies
1 Athalassa <Nicosia) ..... 5 350 4 081
2 Ayia Varvara (Nicosia) . . . 3 350 3 213
3 Khrysospi1i ot i ssa < Ni cos i a) 250 165
4 Khrysospiliotissa (Nicosia) 200 3 320
5 Laxia (Nicosia) ......... 125 26
6 Sotira (Famagusta) ...... 355 355
7 Taht. El Kale (Nicosia) . . . 1 280 1 226

Total ................... £14 910 £12 386
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TABLE VI1-9
REFUGEE HOUSING ANI) SELF-HOUSING SCHEMES UNDERTAKEN 
FOR CONSTRUCTION IN 1986 (Cent.)

Ser . Scheme Amount. Expenditure
No. allocated incurred

in 1986 during 1986
£ £

B WATER SUPPLY FOR SELF HOUSING SCHEMES

i Famagusta District
1 Akhna A arid B ...... .... 2 950 1 591
2 Akhna B ............ .... 19 743 9 792
Qo Akhna B ............. 3 122
4 Akhna C ............ .... 5 569 1 180
5 Akhna C ............ 5 934
6 Akhna D ............ .... 2 100 1 257
7 Vrysoulies ......... 2 525

Total .............. .... £46 362 £25 401

ii Larnaca District
1 Dhekelia (A.H.K.) .... .... 2 600 1 876
2 Dhromolaxia H ....... . . . . 1 900 339
3 Dhromolaxia Z ....... .... 386 —

4 Dhromolaxia <? ....... .... 3 300 30
5 Klavdhia A .......... ___ 868 2
6 Livadhia H .......... . . . . 2 215 30
7 F'erivolia D ......... .... 2 200 1 727
8 Psevdhas ............ .... 720 —
9 Xylophagou Z  ........ .... 500 208
10 Zyyi ................ —

Total ............... .... £15 355 £4 212

REFUGEE HOUSING AND SELF-HOUSING SCHEME:s
SUMMARY OF ALL DISTRICTS

Number Amount. Expenditure
Ser. of allocated incurred
No. Description schemes in 1986 during 1986

£ £

A HOUSING ESTATES

i Sewage systems .... 2 71 000 68 760
ii Water supplies .... 7 14 910 12 386

B WATER SUPPLY FOR SELF-HOUSING SCHEMES

i Famagusta District 7 46 362 25 401
i i Larnaca District. . .. 10 15 355 4 212

Total ............ . 26 £147 627 £110 759
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For many years, it has become normal practice for the Department 
to undertake the construction of any schemes related to water - 
works which are included in the budget of other Government 
Departments.

SCHEMES UNDERTAKEN FOR CONSTRUCTION FOR
OTHER GOVERNMENT DEPARTMENTS

Such schemes which cover a wide field of water development are 
mostly related to:-

- Domestic water supply schemes
- Minor irrigation schemes
- Water supply schemes to livestocks areas
- Relocation of water pipelines which are affected by the 

construction of new roads
- Sewage schemes
- Improvements of water supply or irrigation schemes for 

T/C villages where now Refugees have been housed.

During 1986 the Department had to deal with the Construction of 
102 such different schemes all over the island of an estimated . 
value of £870,393. The overall expenditure incurred on all 102 
schemes during the year reached the amount of £541,441. A list. * 
showing in detail all 102 schemes which were undertaken for 
construction during 1986 is given on table VI1-10.

TABLE VI1-10
SCHEMES UNDERTAKEN FOR CONSTRUCTION FOR OTHER 
GOVERNMENT DEPARTMENTS DURING 1986

Ser. Amount Expenditure
No. Description allocated incurred

in 1986
CO

during
£

1986

NICOSIA DISTRICT

1 Athalassa sewage scheme 28 192 25 481
2 Kykko Monastery water 

supply ................... 700 691
3 Athalass;a farm water supply 9 700 5 902
4 Lakataraia camp water supply 3 726 1 406
5 Kakopetria sewage scheme 71 778 69 370
6 A Iona irrigation ......... 1 048 272
7 Lymbia - Kornos water supply 2 500 2 500
8 Agricultural Institute .... 1 500 1 328
9 Sha water supply ......... 650 608
10 F'era water supply ........ 250 183
11 Meteorological (day’s wages) 67 67
12 Lymbia - Sha - Kornos water 

supply ................... 252 220
13 Lymbia - Sha - Kornos water 

supply ................... 3 000 3 000
14 Lymbia - Sha - Kornos water 

supply.................... 3 000 3 000
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·■·' A Γ'-LH νττ-ΙΛ
SCHEMES’UNDERTAKEN FOR CONSTRUCTION FOR OTHER 
GOVERNMENT DEPARTMENTS DURING 1986 (Cont.)

Ser. Amount Expenditure
No. Description allocated incurred

in 1986 during; 1986
£ £

15 Margi irrigation scheme ... 32 000 9 360
16 Aredhiou irrigation scheme 3 000 3 441
17 Astromeritis water supply 26 250 3 692
IS Moutoullas water supply ... 980 1 021
19 Lymbia - Sha - Kornos water

supply ................... 125 66
20 Kokkini Trimithia water

supply ................... 1 500 1 346
21 Khirokitia water supply ... 5 740 1 722
22 Tseri water supply ....... 17 000 2 928
23 Mosphili water supply .... 370 264
24 Nicosia-Limassol new

relocation ............... -- 693
25 Mammari water supply ..... 5 000 33
26 Nicos-Marathasa water

supply ................... 250 180
27 Tymbos Makedhonitissa water

supply ................... 5 400 4 679
28 Tseri water supply ....... 13 289 13 281
29 Kachati water supply ..... 4 500 2 322
30 Argates water supply ..... 3 334 3 103
31 Kochati water supply ..... 1 120 725
32 Lymbia - Sha - Kornos water

supply ................... 3 000 3 000
33 Peristeronp water supply .. 11 334 7 877
34 Akaki - Riatiko I.D ...... 2 220 238
35 Asomatos irrigation ...... 111 12
36 Orounda Ornitharis irrigation 3 333 2 002
37 Mosphili water supply .... 150 150
38 Mosphili water supply .... 800 800
39 Aredhiou - Malounda -

relocation of pipes ...... 30 300 18 483
40 UNFICYP Yerolakkos water

supply ................... 350 225
41 Akaki irrigation ......... 4 500 4 517
42 Makario stadium water supply 2 300 2 300
43 Klirou - relocation of pipes 32 000 28 710
44 Kalochorion - Klirou

relocation of pines ...... 5 000 3 262
45 Argates - Palekhori -

relocation of pipes ...... 35 35
46 Meteorological (days wages) 32 32
47 Yeri - Athalassa road -

relocation of pipes ...... 2 500 2 429
48 Yerakies - Kalopanayiotis

road - relocation of pipes 400 371
49 Kakopetria - relocation of

pipes .................... 15 000 10 911
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TABLE VI1-10
SCHEMES UNDERTAKEN FOR CONSTRUCTION FOR OTHER 
GOVERNMENT DEPARTMENTS DURING 1986 (Cent.)

Ser. Amount Expenditure
No. Description allocated incurred

50 Nicosia - Limassol road- 
relocation of pipes ......

in 1986 
£

3 590

during 1986 
£

3 304
51 Kalopanayiotis - Yerakies 

road - relocation or pipes 100 100
52 Presidential Palacewater 

supply ................... 200 66
53 Police water suDply ...... 400 312
54 Aredhiou - relocation of 

pipes .................... 5 000 2 205
55 Pharmakas - relocation of 

pipes .................... 2 500 1 279
56 Pharmakas water supply .... 2 700 79
57 Klirou water supply ...... 6 000 2 232
58 Training centre .......... 210 140
59 Gourri ................... 3 000 2 543
60 T/C property ............. 500 433
61 Five services hydrants .... 1 740 1 740
62 Ayios Sozomenos sewage 

scheme ................... 115 000 77 866

Total .................... £500 526 £340 543

LARNACA AND FAMAGUSTA DISTRICT

63 Kiti-Meneou water supply .. 22 750 16 413
64 Ayii Vavatsinias water

supply ................... 150 150
65 Ayii Vavatsinias water

supply ................... 337 280
66 Onuidhia 'Vatera irrigation' 1 500 942
67 Xylophagou water supply 8 500 6 519
68 Kornos water supply ...... 3 000 2 785
69 Kornos N. Quard water supply 140 38
70 Kalokhorion water supply .. 28 000 15 699
71 Kellia irrigation ........ 1 000 226
72 Kellia irrigation ........ 11 466 1 856
73 Tersephanou water supply .. 2 344 713
74 Tekkes water supply ...... 979 901
75 Kellia ................... 50 47
76 Dhromolaxia - Tersephanou

water supply .............. 7 500 4 300
77 Odhou irrigation .......... 1 875 353
78 Melini irrigation ......... 24 750 9 478
79 Layia irrigation .......... 150 129
80 Avgorou-relocation of pipes 4 000 3 371
81 Ayia Napa-Cavo Gre<£o-

relocation of pipes ....... 1 800 1 465
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TABLE VI1-10
SCHEMES UNDERTAKEN FOR CONSTRUCTION FOR OTHER 
GOVERNMENT DEPARTMENTS DURING 1986 CCont.)

Ser. Amount Expenditure
No. Description allocated incurred

in 1986 during 1986
£ £

82 Ayia Napa - Ayia Mavri- 
relocation of pipes ..... 10 000 6 479

83 Stavrovouni Monastery 
water supply ............ 200 187

84 Aradhippou Rizoelia 
irrigation .............. 56 000 26 065

Total ................... . £186 491 £98 396

LIMASSOL DISTRICT

85 Krasokhoria water supply — 12 859
86 Kato Pyrgos-Katouris 

irrigation ............... 33 750 13 227
87 Kato Pyrgos - Katouris 

irrigation ............... 6 300 2 913
88 Lemithou water supply .... 20 000 10 307
89 Lemithou water supply .... 13 183 1 089
90 Ayios Dhimitrios - Kaminia 

irrigation ............... 16 667 5 596
91 Alekhtora irrigation ..... 7 522 4 255
92 Prodhromos Hardjis 

irrigation ............... 16 733 9 820
93 Prodhromos .Hardjis 

irrigation ............... 9 700 3 628
94 Paleomylos irrigation .... 2 128 204
95 Ayios Yeorgios Alamanou 

water supply ............. 1 500 1 170
96 Ayios Yeorgios Alamanou 

water supply ............. 500 500
97 Phini - Mylos irrigation .. 3 467 1 500
98 Episkopi water supply .... 10 657 20 922

Total .................... £142 107 £87 990

PAPHOS DISTRICT

99 Goudhi water supply ...... 5 000 2 810
100 Axylou irrigation ........ 2 717 60
101 Souskiou irrigation ...... 30 835 10 987
102 Axylou irrigation ........ 2 717 655

Total £41 269 £14 512

Grand total £870 393 £541 441
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SCHEMES UNDERTAKEN FOR CONSTRUCTION WITH FUNDS FROM
VILLAGE DEPOSITS

Dviring 1986 the Department, had to respond to the requests of the 
District, officers or the Village Water Commissions, or Village 
Irrigation Commitees for the execution of 75 schemes of various 
types.

Most of these 75 schemes undertaken by the Department for 
Construction during 1986 from funds deposited direct by the 
beneficiaries were mostly related to:

Maintenance and repairs to pumping units used for domestic or 
irrigation purposes, extensions, improvements or maintenance of 
existing water supply or irrigation distribution systems, etc. 
This practice is followed for many years because the villagers do 
not have the means to execute the works by themselves, and because 
this Department has got the experience and expertise to design and 
execute such schemes.

It should be noted that the funds deposited for the execution of 
these schemes are borne entirelly by the villages and there is no 
Government contribution at all. In addition the villages have to 
pay an amount ranging between 20% and 32% as departmental charges. 
For the execution of these 75 schemes an amount of £164,151 was 
deposited during 1986 and the overall expenditure incurred by the 
end of the year reached the amount of £120, 490.

SCHEMES UNDERTAKEN FOR CONSTRUCTION FOR PRIVATE DEVELOPERS

During 1986 the Department responded to the request of private 
developers for the construction of 340 schemes relating to water 
works.

These 340 schemes were related mainly to distribution systems for 
land development, test pumping, hiring of moulds for reservoirs, 
etc, and were split all over the island.

The amount deposited for the execution of these schemes was 
£751,411 and the overall expenditure incurred during 1986 reached 
the amount of £580,587. This expenditure includes departmental 
charges ranging between 20% and 32%.

In the past all such works were executed by the Department so that 
the standard of work was maintained at the same level as the 
existing schemes and the interests of towns and villages were 
safeguarded Recently and after the request of District Officers 
private developers and land owners were allowed to give to the 
private sector the execution of some water supply schemes under 
the supervision of the Department. It must be noted that no scheme 
can be constructed by a private Contractor unless it is supervised 
by a Technical Officer of the Department.
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Dhypotamos Dam aeration operation 
W.D.D. Photo D10EN-12 (3.9.86)

Mari - Zyyi & Governor's Beach WS. Construction of RCC circular storage 
tank
W.D.D. Photo C87EN-E (28.5.86)
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JOR PROJECTS IMPLEMENTATION

VIII(i) VASILIKOS PENDASKINOS PROJECT

D M Patsalides, EEI 
Dy Project Manager

GENERAL

By the end of the year most of the constructional work of 
Vasilikos Pendaskinos Project was satisfactorily completed and 
functioning well. Kalavasos Dam, Dhypotamos Dam, Maroni
Diversion and the Pumping Stations at Kornos and Tokhni were 
completed and the relevant maintenance certificates were issued. 
The construction of Kornos Treatment Works and the irrigation 
areas of Vasilikos, Pendaskinos and Maroni are expected to be 
completed during 1987. Full details of the status of the various 
contracts are given at a later stage of this report.

CONSULTING ENGINEERS

By the end of the year all the Resident Engineers of Messrs Rofe 
Kennard and Lapworth having satisfactorily completed their work 
left Cyprus leaving behind only Mr R A Reader, the Chief Resident 
Engineer, to finalize all outstanding work such as settlement of 
claims, variation orders etc.

FOREIGN FINANCING

The status of the three foreign loans are shown on the following 
tables It can be seen that the IBRD and
EIB loans are fully disbursed while the KFAED loan is short of 
full disbursement by an applicable sum in spite of various 
measures taken during project implementation to improve the 
s i tuat ion.

It is considered however that full disbursement of this loan will 
be possible when final expenditure, including outstanding
variations and claims are reached.
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International Bank for Reconstruction and Development 
Loan No. 1658/5 CY - total 9,910 US Dollars

Category Amount of 
Loan in 
U.S.
Dollars

Expend i ture 
to be 
f inanced 

%

Actual
D i sbursement 
received to 
completion in 
U.S. D o 11ars

{1) Equipment, vehicles 
and other supplies 
(includes materials 
procured for Force 
Account,W o rks, except 
A .C . P i p e s )

(2) Civil Works
(a) Under Contracts

(includes 
Kalavasos Dam 
only) 5 1 0 0 0 0 0

(b) Under Force 
Account 
Includes the 
following:
-50% of Kalavasos 
to Khirokitia 
p i p e 1i ne 

-Pendaskinos 
Irrigation Area 

-Maroni Irrigation 
Area

-Vasilikos Irriga
tion Area 

-Land Consoli
dation Authority 
Works 1 800 000

(3) Administration and 
Engineering Consult
ant's Services for 
Civil Works (includes 
fees to Consulting 
Engineer, Panel of 
Experts and cost of 
hydraulic model of
dam s p i 11w a y ). 1 110 000 1 00% 1 136 330.95

(4) Unallocated 1 00 000 - 65 723.06

Total in US dollars 9 910 000 9 910 000.00

75% 5 125 962.62

60% 1 808 475.73

1 800 000 100% of for- 1 773 507.64
eign expend
itures and 
85% of local 
expend i tures

Total received in Cyprus Currency : £5 874 020.30
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Kuwait Fund for Arab Economic Development 
Loan No. 158 - Total 2,500,000 Kuwaiti Dinar

Category Amount of 
Loan in 
K.D.

Expenditure 
to be 
f i nanced

Actual
D i sbursement 
received in 
K.D.

1 . Dhypotamos Dam
and Lefkara Diversion

987 300 54% 1 218 486.703

2. Maroni Diversion 260 700 50% 285 902.108

3 . Nicosia Water 
Supply etc. 628 000 74% 672 842.850

4 . Engineering Services 124 000 45% 129 870.892

5. Unallocated 500 000 - -

Tot a 1 in K .D . 2 500 000 2 307 102.553

Balance to disburse KD 192 897.447

Total received in CY£ £4 454 251.10

European Investment Bank
Loan No. 1572 - Total 8 000 000 ECU

Category Amount of 
Loan in 
ECU

Expend i ture 
to be 
f i nanced

A c t u a 1
D i sbursement 
received to 
c o m p 1et i on

1 . Kalavasos Dam 3 300 000 30% 3 300 000

2. Pumping Station Mecha
nical & Elect. Equip.

1 400 000 1 00% 1 400 000

3 . Kalavasos- 
Khirokitia Pipeline

3 300 000 70% 3 300 000

Total in ECU 8 000 000 8 000 000

Total received in CY£ £3 677 899.29

The other loan from EIB no 60,320, 
Yermasoyia-Khirokitia pipeline, has 
sum of 1,000,000 ECU.

utilized for the emergency 
also been disbursed in the
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STATUS OF CONTRACTS

Kalavasos Dam and Ancillary

Contractor

Contract Value

Contract start date

Contract early 
impounding

Actual impounding

Contract Completion

Messrs Joannou and Paraskevaides 
Medcon Ltd (Joint Venture)

£5,648,000 (incl. £200,000 
cont i ngenc i e s )

3rd January 1983

31st December, 1984 (was 8th 
September, 1985)

2nd November, 1984

17th June, 1985 (was 8th September 
1985)

Works (Contract No. C 1 )

Certificate of completion

End of Maintenance period

Maintenance Certificate 
date
Total certified 

C 1 a i ms

issued on 31st March, 1985 

31st March, 1986 

31st March, 1986 

£5,951,765

9 headings in the total sum of 
£57,927

Benefits to 31st December, 1986:

Max i mum 

Minimum

Water pumped to 
Khirokitia Treatment 
Works

Water Gravitated to 
irrigation network

Maroni area 
Kalavasos area

Total water supplied

Impound i ng
Leve 1

157.42 1 8

144.00 22
(Approx.)

594 843 
446 257

i n  1 9 8 6

Date Capac i ty
c u . m .

J u n e , 1 986 4 182 000

D e c . , 1 986 862 000

4 099 860

1 041 100

5 140 960
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Contractor :

Contract value :

Contract start :

Core Construction 
started :

Contract early :
impound i ng

Actual early impounding :

Contract Completion date:

Certificate of 
completion issued :

End of maintenance period:

Maintenance certificate 
date :

Total certified 1 :

Claims under
consideration :

Benefits to 31st December,

Dhypotamos Dam {Contract No.

Messrs Shephard Hill Ltd with 
Messrs G P Zachariades (Joint 
Venture)

£4,268,896.568 (incl. £200,000 
cont i ngenc i e s )

2nd November, 1982 

12th December, 1983

21st Dec., 1984 (was 2nd April 85) 

21st December, 1984

21st April, 1985 {was 9th July 85)

14th Apr i1, 1985 

14th April 1985

Not yet issued 

£3,757,794

2 headings in total sum of £27,597 

1 986

C 2 )

Impounding Date
Leve 1

Capac i ty 
c u . m

Maximum 154.36 1 9 June 1 986

Max i mum 142.2 26 Dec . 1 986
approx.

Water pumped to Kornos Treatment Works

Water gravitated to Pendaskinos Irrigation Area

Total water supplied

2 144 000

288 000

2 284 210 

929 878

3 214 088
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Maroni Diversion (Contract No. 3)

Contractor G P Zachariades Ltd

Contract value £1,255,554.40 (Incl. £70,000 
cont ingencies)

Contract start date 2nd M a y , 1984

Contract completion date 31st July, 1985 (2 weeks extension 
granted)

Completion certificate 
issued 3rd August, 1985

End of maintenance 
peri od 3rd August, 1986

Maintenance certificate 
date - - --- 25th August, 1986

Total Final Cost £1 ,263,694

Claims 3 headings in the total sum of 
£141,259.67. A settlement of 
£38,000 has been agreed by Board 
and included in the above.

Benef its : Diversion to Dhypotamos Dam com
menced in mid February, 1986. 
Total quantity diverted during the 
period February - 31st Dec., 1986 
is 262,000 c u .m .

Pumping Stations Mechanical 
(Contract No. 4A)

and Electrical Plant

Contractor: Weir Pumps Ltd (UK)

Contract Value: £747,586 (Incl. £100,000 
cont i ngenc i e s )

Contract start date 10th December, 1982

Pump deliveries due 31st July, 1984

Plant erection due: November, 1984 (was originally 
August 1984)

Taking over certificate issued for:

Tokhni Pumping Station : 8th M a y , 1985

Kornos Pumping Station : 23rd December, 1985

VIII-6



Maintenance Certificate 

Expenditure:

Not yet issued

Contract works £649,856
Variations to date 
Contract Price

• £ 21,412

Adjustment • £ 20,426

Total {excluding 
c 1 a i m s ) : £691,694

Cl aims • Total submitted and under
consideration: £18, 306

Benefits Volume pumped from Kalavasos
Dam: 4,099,860 cu.m ί ·

Tokhni Pumping Station {Contract 4B) Superstructure

Contractor : Direct labour by Water Development
Department

Estimated cost : £152,000 {exc1. EAC Power Supplies

Contract start : 24th November, 1984

Substantial completion : March, 1985

Expend i ture

Construct ion : £151 ,262
Electricity Supply 
Work to Complete

: £ 41,546

{Est imate) • £ 1,377

Total Estimated 
Expenditure • £192,800

Kornos Treatment Works, Mechanical and Electrical Plant
Contract 5A:

Contractor • Degremont Laing Ltd (UK)

Contract value £810,885 (incl. £100 
cont i ngenc i e s )

,000

Contract start date • 17th November, 1982

Plant delivery date '· 16th August, 1984

Actual Plant erection 
start date: 7th January, 1985
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Taking over certificate 
issued for the works

Expend i ture

Contract works 
Dayworks claimed 
Variations to date 
Contract Price 
Adjustment to date

20th January, 1986

£710,885 
£ 25,199 
£ 40,933

£ 32,594

Total excluding claims £809,611

Cl aims

Benef its

Total submitted and under 
consideration: £165,383

Total treated water into 
supply during the year 
Ex Lefkara Dam 1,203
Ex Dhypotamos Dam 2,284

public

1 1 0 
210

3,487,320 c u .m .

Kornos Treatment Works (Contract 5B)

Contractor 

Contract value

Contract start date :

Contract completion date :

Taking over certificate 
issued for the last 
section of the works :

Expenditure

Total paid to date :
Estimated Work to 
complete :
Estimated Contract 
Price Adjustment :

Ch. Apostolides and Co. Ltd.

£1,324,773 (incl. £100,000 
cont ingencies)

14th November, 1983

15th September 1985

10th February, 1986

£1,147,600 

£  1 0 , 0 0 0  

£ 96,000

Total excluding Claims : £1,253,600

Claims : A large number of vague claims sub
mitted without any figures. Due t 
delays and in the absence of any 
major extensions to the contract
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period the Contractor's liability 
for liquidated damages now stands 
at £71,225.

Benefits : Treated water to Stavrovouni
Balancing Reservoir 3,413,550 cu.m.

Telemetry Contract No. 5

Contractor 

Contract Value

Contract start date

Contract period

: Caramondani Bros with Flutec S.A.

: £154,777 (excluding direct labour
w o r k )

: Within 30 days of letter of accep
tance dated 31st July 1985

: 11 months

Works by Contractor : The telemetry panels have been
manufactured and satisfactorily 
witness tested at the manufacturers 
works and are already on site. 
Erection is expected to take place 
between January and end of March, 
1987 .

Works by WDD : Telemetry cable laying by WDD is
virtually completed and the modi
fications, ducting etc. for the 
telemetry panel at Khirokitia Pro
ject Headquarters are nearing 
Completion to suite the panel instal 
lation (and later, if required, the 
Southern Conveyor Panel).

Expend i ture

Telemetry Contract Sum 
Cable laying by WDD

Total

£165 000 
£ 55 500

£220 500

A claim arising from the delays is anticipated.
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(Contract No. 7)K a 1avasos-Kh i rok i t i a Pipeline

Contractor : Water Development 
Direct Labour

Department -

WDD estimate for 
construction and laying * E 1 , 233,000

Estimated final cost of 
pipes, valves etc. : £1 ,175,000

Estimated final cost of 
construction and laying * E 931,000

Contract start date • 1st September 1983

Comm i ss i on i ng : April 1985

Total expenditure ' £2,154,000

K a 1avasos-Khirokitia Pipeline is in use since April, 1985 car
rying water for irrigation and potable purposes from Kalavasos 
Dam to Khirokitia Treatment Works via Tokhni Pumping Station 
and to Vasilikos Irrigation area.

Va.silikos Irrigation Area (Contract No. 8)

Contractor

1

• Water Development 
Direct Labour

Department

Construction start date • October, 1984

Estimated overall 
completion date • July, 1988

Area by area estimated costs and completion dates:

Area Description Area Dates Est imated
(ha) Cost

£

Maroni Vasilikos 
, npnt i on ....... . Sept . 84-Dec. 85 314 666
Maroni, Z y y i ,
Psemat ismenos ........ 1 20 June 85-June 86 138 609
Vasi1ikos ............. 577 Oct . 85-J a n . 87 1 200 000
Ka 1 avasos 9 ......... . 140 D e c . 8 7-June 88

Field roads ........... O c t . 86-Feb. 87 81 000
Mari Connection ...... - June/July 85 58 068
Administrat ion 
Supervision, Transport - 54 702

Total 837 £1 847 045
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Work on the Vasilikos network started in July, 1985 and by the 
end of October, 1986, 697 ha out of a total of 837 ha had been 
installed. The remaining 140 ha in the Kalavasos 2 area are
expected to 
consolidat ion 
the existing 
nect i o n s .

be installed by June 1988 by which 
procedures will be finalized. In 
area plantations are irrigated by t

time the land 
the meantime 
emporary con-

Benef its : During 1986 water for 
purposes was supplied

irrigation 
t o :

K a 1avasos-Zyyi- 
Tokhni area : 222 392 c u .m .

Kalavasos village 
area : 223 865 c u .m .

Total from
Kalavasos Dam : 446 257 c u .m.

Pendaskinos Irrigation Network 
(Including Skarinou new area)

Contractor :

Construction start date •

Overall completion date :

Expected final cost •

Area by area estimated costs

Area Description Are 
(ha

Pendaskinos original
network 341

Skarinou new area 24

Field roads -

Total 365

- Contract No. 9

Water Development Department - 
Direct Labour

October, 1984

August 1986

£1 , 303,672

and completion dates:

Dates Est imated 
Cost (£)

Oct . 85-Aug. 86 1 169 508

Sept .85-June 86 99 000

Mar . 8 6-Aug. 86 35 1 64

£1 303 672

The Pendaskinos irrigation area and field roads were completed 
in August, 1986. The only outstanding work is the installation 
of a mains electricity supply point with connection to a new 
electro-submersible borehole pump to be provided at borehole 
64/73 (Skarinou).
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During the year irrigation water was supplied to:

Ayios Theodoros and 
Skar inou

Total

9 2 9  2 8 7  c u . m ,  {ex 

43  121 c u . m . (ex

9 7 2  4 0 8  c u . m .

Dhypotamos Dam) 

boreholes)

Maroni irrigation Area - Contract No. 10 
Including new area near Maroni village

Contractor : Water Development Department -
Direct Labour

Construction start date : October, 1984

Overall completion date : April, 1987

Estimated total cost 
including facilities to 
pump mixed water to the
Maroni area : £915 000

Estimated cost and completion dates:

Area Description Area 
(ha )

Dates Cost

(E)

Maroni original area 212 Sept.84-Dec. 85 676 500

Maroni new area and 
borehole connections 21 O c t . 86-Apr. 87 238 000

Total 233 £914 500

The original distribution network was completed in December, 
1985, but was giving benefits from June 1985. Gravel filter 
installation has been completed through the area and their 
design and operation has proved very successful.

During the year 594,843 cu.m, of irrigation water was supplied 
from Kalavasos Dam.

PROJECT EXPENDITURE

The project expenditure for Vasilikos Pendaskinos Project, 
including expenditure for the Nicosia Water Supply 1st Phase 
reached the figure of £25,333,182 out of which £1,464,261 
was incurred in 1986. Detail analysis of expenditure incurred is 
shown on Table VIII-4.
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CHAPTER VIII

(ii) KHRYSOKHOU IRRIGATION PROJECT 

by
K. Soanos 
Project Manager

GENERAL

The main activities which have taken nlace during the year 1986 for 

the imp lamentation of Khrysokhou Irrigation Project were the following:

Construction works on Evretou Dam have continued at a satisfactory rate 
and the dam was ready for impounding as frcm September 1986 whilst substan
tial comDletion certificate for all the works was issued by the Engineer 
on 23jrd December 1986.

Delivery of various materials required for the Irrigation Networks and 
Main Conveyor of the Project to the site store like A.C.Pines, UPVC 
Pioes, Pipe fittings, valves, hydrants, water meters e.t.c. have started 
towards the middle of 1986 and reached about 75%canpletion by the end 
of the year.

The Contract KC 2 for the Installation of Irrigation Networks and 
Construction of Farm Access Roads was awarded to G.P. Zachariades Ltd at 
the price of £ 1,427,877.

!*forks for farm access roads have started in April and about half of their 
earthworks were completed by end of the year while pipeworks have started 
in September.

Following receipt of tenders for Contract KC3- Installation of Main Conveyor 
and Construction of Ponds, the Contract was awarded to General Construction 
Co. Ltd at the price of £1,122,174 and the Ageement was signed on 
2 November 1986.

The Project expenditure during the year 1986 was £4,332,786 brinaing the 
total expenses to £12,075,132, which represents about 70%of the estimated 
costs of Project's Phase I, including Argaka-Maaounda diversion.
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STAFF

Staffinq of the Project had become a serious issue due to the lonq delays which had 
been encountered in recruiting the new staff required for the Project.

Finally during 1986 there have been no recruitments of new staff but only some 
temporary transfers of existing staff frcm other works. At the end of the year 
1986 the following number of staff were allocated to the various sites of the Project

(i) Management Staff
One Executive Engineer I -Project Manaaer 
One Clerical Assistant -Accounts 
One Clerk/Typist (temporary)

(ii) Evretou Dam
One Resident Engineer, M b.J.W.Reeves from the Consultants Sir William Halcrow

and Partners
Two Executive Engineers I
One Technician I
Six Technicians II
One Clerk/Tvoist <

(iii) Installation of Irrigation Networks and Farm Roads

One Executive Engineer I- Resident Engineer

Two Executive Engineers I- (I PiDeworks, I Roadworks)
Ten Technicians II-(Topographers, Site Technicians and Draught girls).

(iv) Other Components of the Project

For the remaining works like supply of materials and equipment such as pipes, 

fittings, valves, etc, tendering and preliminary work before commencing works 
for Main Conveyor and Ponds and other small works by WDD the following staff 
were occupied.
One Executive Engineer I 
One Technician II

PROGRESS OF TORKS

I. EVRETOU DAM- Contract No. I
Contractor:Shephard Hill-Zachariades Joint Venture.

General

Progress on the construction of the dam continued during 1986 as scheduled and 
substantial completion of the works was achieved by the end of the year or about 
6 months earlier than the extended Contract completion date.

The Certificate of Completion for Readiness for Impounding was issued by the 
Engineer as from 14.9.86 while the Certificate of Substantial completion for the 
whole of the Works was issued as frcm 23.12.86. Due to low rainfall only minor 
quantity was stored in the dam by the end of December 1986.

Details of the works carried out during the year are given below:

Embankment

Fill material on the embankment was placed at the rate of about 30,COO m3 per week 
and its elevation was raised from 130 m el. in January to its top at I7Cm el. by 
the end of August. Rockfill material came mostly frcm lower quarry no.I which

was yielding good type *B"material. Horizontal gravel drainage layers 60 cm thick 
were placed in the upstream shoulder at eleyation 128 m and 148 m.
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Placing of earthfill over the clay core had continued with no particular 
problems and was always kept at the same level as rockfill. On completion 
the embankment had a total volume of 1,460,000 m3 and a height of 71 m from 
its general foundation level.

Instruments were installed in the embankment at the elevations of 140 m 
comprizing of 20 no earth pressure cells and 4 mo. hydraulic piezometers and at 
153 m comprizing of 6 no. settlement cells and 6 no.hydraulic piezometers.

Draw-Off Works
Valve

The roof of the/chamber was concreted in June 1986. Also by the end of the 
same month the civil works of the Valve Control House were completed.

The 1200 mm fixed cone valve was connected at the end of the bottom outlet 
pipeline in July 1986. Both the Irrigation and the Bottcm Outlet pipelines
were successfully tested at test pressures of 7.00 and 7.5 bars respectively 
which are the maximum static pressures. Also all valves have been checked 
for opening/closing and subsequently all valves except the air valves isolating 
valves were fully closed and kept so as from the end of September 1986.

In order to minimise the area affected by the jet of water coming out of the 
jet dispenser of the fixed cone valve a hood steel liner was installed in 
October adjacent to the jet dispenser. Placing of rip-rap on the outfall 
channel of the Bottom Outlet was carried out towards the middle of November.

Rock Grouting

Rock grouting works along the riaht wing and the left abutment and Stenomata 
ridge were completed by the end of March 1986 and the results confirmed that 
the scope of the works was achieved satisfactorily and it was agreed by the 
Panel of Experts that underseepages should be reduced to safe, acceptable 
limits. A proper evaluation however, of the yroutcurtain will only be made 
as it will become subject to rising reservoir head and in the light of such 

an evaluation the need for additional grouting- measures will be considered.

In total 1,200 grouting holes were drilled totalling to 55,000 m in length. 

Grout injected was 7>000 tonnes of cement and 100 tonnes of betonite to 
form a grout curtain of about 70,000 m2 area. Average grouttakes was about .
130 Kg/m.

Spillway

All remaining concrete works for the spillway was fully completed in January 
86 and backfilling behind the spillway was completed by the end of February. 
Excavation of the "approach channel and the left side of the » chute was 
started in April and' fully completed by the end of October. In November some 
repair work was carried out on the concrete and berms of the spillway.

Access Road

Placing of the road base material on the dam access road started in January 
86 and completed by the middle of the year. Asphalting of the crest road and 
the right bank access road was carried out towards the end of the year. The 
dam site access road however has remained with road base in order to avoid 
damages from the installation of the dam's main conveyor· along the side of the 
road which is planned to take place in 1987.

Electrical Sub-Contract.

Tenders from Sub-Contractors for the supply and installation of ventilation 
lighting and ancillary electrical equipment of the dam were invited in 
February 1986 and the award for this work was made to A&P. Paraskevaides Ltd 
at the total price of £20,795 in April 1986. The Nominated Sub-Contract 
Agreement was signed with the Main Contractor of the dam the same month.

VIII-15



The fans in the tunnel were mounted in place and supplied with power via a 

temporary connection in September.

All the cablinq to the Instrument House and to the creat wall was carried out 
during October. The crest light fittings were also fixed in place and supplied 
with power by the end of the sane month.

Financial

During the year 1986., II Monthly Payment Certificates have been issued by the 
Resident Engineer of total value of £1,804,332 bringing the cumulative payments 
to the Contractor at £8,961,258. This represents 97.4%of the total cost of the 
work which is estimated at £9.2 million.

2. INSTALLATION OF IRRIGATION NEITORKS AND CONSTRUCTION OF FARM ROADS 

Contractor:G .P.Zachariades Ltd.

' This Contract with Messrs G.P. Zachariades Ltd was signed on the 1st March 1986 
for the sum of £1,427,880 and notice to proceed with the works was issued by 
the Engineer on the 31st March 1936. According to the Contract the works should 
be completed by the end of January 1988.

The works under this Contract include the installation of a total length of 
about 130 Km of A. C and UPVC pipes with all their relevant structures and the 

construction of about 64 Km of farm roads over an area of about 1,800 ha.

According to the Contractor's programme the earthworks for roads will proceed 
ahead of trenching for pipelaying whilst top surface of the roads will be 
placed after completion of the pioeworks.

Earthworks for roads started at the beginning of June 1986 at the rate of about 
20,000 m3 per month and continued at a satisfactory rate. By the end of the year 
about 90,000 m3 of excavation and 50,000 m3 of fill were carried out over 32Km 
of roads.

The trench excavations and pipelaying started at the beginina of September 1986 
and the folowing quantities were carried out by the end of the year.
Trench Excavation 27 Km
Pipes Laid 25 Km
Pipes tested 12 Km

At the moment pipe testing operation falls quite behind the other operations.
The main reasons being the capacity of the Contractor in this field and 
unexpected difficulties with testing UPVC pipes due to leakage through the 
joints which were attributed mostly on the method of installation.

Total payments to the Contractor up to the end of the year 1986 reached the 
sum of £487,000.

(ii) Supply of materials through Contracts KSI, KS2 and KS3, for the Irrigation 
Networks.

Delivery of necessary materials and equipment under above Contracts for the 
Irrigation Networks have started in April 86 and continued at a satisfactory 
rate throughout the year. Overall about 60%of the total quantities were on 
site by year's end. The table here below gives a summary of the position on 
the stage of supply for each type of materilas.

Contract

Contract Percentage of 

Sum in C£ completion by 
31.12.1986

A.KSI:Supply of
(i) A.C.pipes (Etemit, SA Libanaise) 440,814

(ii) fittings for A.C.pipes (Nappco USA) 87 ,854
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Contract
Contrac Sum 

in C£
Percentage of 
completion bv 
31.12.1986

(iii) UPVC pipes anf fittings (Kosiroplast

Cyprus) 104, 854 55%

B. KS2- Supply of
(i) Gate Valves (E Hawle, Austria) 17, 108 100%
(ii) Butterfly Valves (Vanadour,Erance) 6, 595 100%
(iii) Ball Valves and Air Valves (Glenfield,UK) 47, 479 100%

C, KS 3- Supply of
(i) Hydrants (Apco Valve, Greece) 64,743 67%
(ii) Water meters (Schlumberqer,France) 88, 900 81%
(iii) Automatic Water Meters (' Bermad,USA) 18, 910 100%

Total Value £ 877, 257

3. INSTALLATION OF MAIN CONVEYOR AND CONSTRUCTION OF PONDS 

(i) Contract KC 3

Contractor:General Construction Co. Ltd

This Contract includes the installtion of lcwlands Main Conveyor starting from 
Evretou Dam and extendina ud to Argaka-Maqounda Dam and the diversion weir on 
xMagounda river and the construction of five storage earth ponds, one elevated balan
cing tank and the diversion structure on the Magounda river. Tenders from 26 
prequalified Contractors were invited on the I9th March 1986 and were opened 
publicly on I9th May 1986.

Finally only 5 tenders were received which were all from local Contractors. Tender 
prices were spread over the range £1.1 to £1.4 million.

The Main Tender Board has finally awarded to .the lowest bidder Messrs General 
Construction Co.Ltd at the sum of £1,122,174. The Agreement with the Contractor 
was signed on 2 November I986and 'the notice to proceed with the Works was issued 
by the Engineer on 20 November and completion date for the Contract was fixed 
the 20.5.1988.

(ii) Supply of Ductile Iron Pipres and Fittings through Contract KS4 for the 

Main Conveyor.

Agreement for the supply of the . above items has been finally reached with Pont- 
A-Mousson on the basis of terms and conditions and prices applicable for the 
Southern Conveyor Project. The total quantities of the required items include 
18 Km of D.I.pipes of diameters between 900 rrm and of total value of £1,262,345 
at basic prices plus about 30%due to increase of the value of D.Mark. Delivery of 
about 85%of the total required quantities of D.I. pines have taken place during 
the second half of the year whilst the remaining are expected to arrive on site 
early in 1987.

(iii) Supply of Valves and Water Meters through Contract KS3 for the Main Conveyor.

The awards for the supply of the above items were made on 12 May 1986 by the Main 
Tender Board to five different suppliers. By the end of the year the position on 
stage of progress on the supply of each type of the required materials was as 

follows:

Contract
Sum

Supply of Butterfly Valves (Erchard,Germany) 12,442 
Supply of Gate Valves (Hawle, Austria) 14,615
Supply of Air Valves and Float Valves

(ARI and Bemad, Israel) 28, 781

%of completion 
by 31.12.1986 

0
1 0 0

1 0 0
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Supply of Water Meters (Meinecke, Germany) 
Supply of Disc Valves (Neyrpic, France)

Contract
Sum

%of canpletion 
by 31.12.86

7,819 100 %
22,560 0

PROJECT COST ESTIMATES AND EXPENDITURES

Project expenditures by the end of the vear 1986 reached the total of £12,075,182 
of which £4,322,786 were spent in 1986.'The total cost of Phase I of Project 
together with the parts of Phase II related with Argaka and Pomos areas whose 
implementation has been already approved is now evaluated at about £17.2 million' 

without the cost of on-farm equipment which will have to be b o m  by the farmers. 
Breakdown of the expenditure and cost estimates are given in the table herebelow:-

TABLE VIII - I

Item

1. Evretou Dam.....................

2. Main Conveyor and Branches up to 

Argaka Diversion.

(i) Supplies....................

(ii) Installation................

3. Irrigation Networks and Farm Roads 

Sectors IA, IB, IC

(i) Supplies.....................

(ii) Installtion.................

4. Main Conveyor of PcrnoS and Irrigation

Networks of Sector ID and Argaka and 

other works by WDD.................

6.Consultants and Experts............

7. Land Consilidation................

8. Land Acquisition..................

TOTAL

Total Expenditure Expenditure Estimated
Up to 31.12.86 during 1986 Total Cost

£ £ £

8,862,681 1,768,450 9,350,000

1,291,868 1,291,868 1,775,000

112,217 112,217 1,120,000

400,661 400,661 725, 000

520,853 520,853 1,450,000

66,532 128,349 750,oqo

230, 402 79,694 303,000

- - 220,000

181,580 4,682 300, OCX)

£12,075,182 £ 4,322,786 £I7,I83,00C
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Evretou Dam 
Spillway footbridgs

Farm access 
road
Construction 
ot culvert

WDD Photo 08EN-7
( 1 .8 .8 b )
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VIII(i i i ) SOUTHERN CONVEYOR PROJECT

KOURIS DAM - CONTRACT C1

by
Dr C A Christodoulou 
Principal Water Engineer 
Project Manager

GENERAL

Kouris Dam with a capacity of 115 million cubic metres consti
tutes the main water storage component of the Southern Conveyor 
Project. It is located near Khalassa village about 20 km North- 
East of Limassol.

The main characteristics of the dam are the following:

Embankment

Earthfill type with central clay core 
Height above foundation 110 m
Crest length 550 m
Volume of earthfill, 0.4 million cubic metres (allowing for 
both upstream and downstream toe weights)

Reservoir

Area of lake (when full), 3.6 square kilometres 
Capacity, 115 million cubic metres

Spi11way

Discharge, 1925m3/s
Volume of concrete, 61,000 m3

Draw-off Works

Outlet tower, height 32 m
Outlet tunnel, diameter 4.2 m, length 633 m
Outlet tunnel roller gates (2 No.), 1.8 m x 2.3 m
Outlet tunnel roller gates, discharge 140 m3/s
Control tower, diameter 5.5 m, height 111 m, volume of
concrete 16,000 m3
Multi level draw-off galleries/points at elevations 164.5, 191.4,
211.4, 226.4 and 236.4 m AMSL
Pipe penstock, diameter 1.2 m, discharge 3.4 m3/s

Grout ing

Totai drilling 40,000 m
Cement and bentonite grout 1,600,000 kg
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Consulting Engineers, SOGREAH of Grenoble, France, in association 
with HYDROCONSULT of Cyprus, undertook the design of Kouris Dam.

Construction

Impregilo S.p.A. of Italy (65%) in Joint Venture with Ioannou and 
Paraskevaides of Cyprus (35%) have undertaken the construction of 
Kouris Dam.

An extension of time of 60 days has already been awarded bringing 
the impounding date to the 5th of November 1987 and the contract 
completion date to 1st September 1988.

Following delays due to unforeseen geological conditions and the 
introduction of the upstream and downstream toe weights an accel
eration agreement was reached in December 1986 between the Min
isterial Committee for Tenders and the Contractor to achieve 
impounding on the 5th of November 1987 for the sum of 
CE1 ,300,000.

With the engagement o£ additional earthmoving equipment all the 
conditions of the acceleration agreement were fulfilled by 
31st December 1988 and a qualified impounding certificate was 
issued to the Contractor on 2nd November 1987.

Drilling and grouting

Open air grouting works on (i) the left abutment, (ii) river bed 
(iii) right abutment and (iv) spillway area, (v) left abutment 
gallery and (vi) right abutment gallery are basically completed. 
Dri11ing/grouting works from within the perimetral gallery are 
still in progress. Tunnel grouting works were suspended late in 
December 1987 in view of the winter water river diversion. It is 
expected that these will be resumed late in spring 1987.

The total drilling performed by the end of December 1986 was 
approximately 32,060 m (compared with 27,770 m in BOQ) and the 
total weight of dry material injected as grout was 1,355,000 kg 
(cf with 1,420,000 kg in the BOQ).

Perimetral Gallery

Concreting of the perimetral gallery is well ahead of the clay 
placement totalling a length of about 450 m.

Contract sum 
Commencement of works 
Initial impounding date

CE 19,954,512
1st September 1984 
5th September 1987 
1400 calendar daysContract period 

Initial contract 
completion date 1st July 1988
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Cofferdam

Completed in October 1985.

Embankment

Approximately 2.94 million cubic metres of fill was placed on the 
embankment in 1986. The total volume of fill placed by 
31st December 1986 reached the quantity of 3.84 out of a total 
volume of 9.4 million cubic metres (allowing for both the 
upstream and downstream toe weights).

The average level of fill above reached 44 m i.e. elevation 
184 m. A.M.S.L.

Filling of the downstream toe weight commenced in February 1986 
and it is expected to be completed in Spring 1987. Filling for
the upstream toe weight commenced in November 1986 and is 
scheduled for completion in Summer of 1988.

Spi11way

Total volume of excavation in the spillway area reached a figure 
of 461,000 m3 (cf B.O.Q. quantity of 477,000 m3 ) .

Concreting in the Spillway area commenced in March 1986 and about 
25,185 m3 of concrete had been placed by the end of December 
1986, representing about 40% of the Bill of Quantity.

Draw-off Works !

By the end of 1986 85% of the civil works associated with the 
draw-off works had been completed.

Concrete lining of the diversion tunnel was completed on 
17 September 1986 and the intake shaft/draw-off galleries had 
been completed to elevation 251.30 m A.M.S.L. as at 31 December 
1 986 .

With the speedy completion of the intake shaft/tower to elevation 
251.30) using the slipforming method previously recorded delays 
to the draw-off works had been eliminated.

Electromechanical Works

Following the delays during the 1st phase of electromechanical 
works, much firmer procedures have been introduced to cover the 
planning of the 2nd phase by the Electromechanical Subcontractor, 
METALNA of Yugoslavia. By the end of December 1986 the value of 
executed electromechanical works represented about 47% of the 
Bill amount.

Inspection of roller gates and the transition lining took place 
in Yugoslavia late in 1986. Inspection of the servomotor 
(including full pressure hydraulic testing) and of the butterfly
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valves (German supplier ERHARD) is planned to take place during 
the first two months of 1987.

Special Problems Encountered

1. Weak Beds

Following the discovery 
extent and properties 
foundation in the river 
of the dam section. A 
was necessary to ensure 
slope. Similar analysis
introduction of an upstream toe weight to about 530,000 m 
Following the September 1986 meeting with the Panel of Experts 
and further consultations between the Designer and the Panel of 
Experts the design criteria were eventually agreed and a final 
design report on the upstream toe weight was produced by SOGREAH 
in December 1986. Optimal use of low grade material is made in 
the construction of the upstream and downstream toe weights.

and investigations carried out on the 
of weak beds encountered below the dam 

bed it was necessary to modify the design 
toe weight downstream of about 400,000 m3 
adequate stability of the downstream 

for the upstream slope, led to the

Deficiency of Terrace Gravel 
Borrow Area

Material from Traoullomandres

The important deficiency of terrace 
Traoullomandres borrow area is curr 
similar material coming from Kandou bor 
overhaul. Various design alternat
incorporating lower good material from 
increased quantity requirements due 
upstream toe weights no problem is 
adequate quantities of suitable materi 
cost) as the hydrogeologists of the WDD 
for the exploitation of river gravel 
greater depths.

gravel material from 
ently being made good from 
row area with resultant 
ives are considered for 
Traou11omandres. Despite

to the downstream and 
anticipated in securing 

al (although at additional 
have given their approval 

s downstream of the dam at

3. Spillway - Slope Stability - Disturbance Zone

The debris 
parapet al 
safe worki 
months of 
systemat ic 
represent a 
conf i dence 
construct i 
progressed 
acc i dents/ 
suspect ar

-netting covering the spillway cut and the temporary 
ong the lower berm have proved effective in providing a 
ng area at the toe of the slope during the dry summer

1986. The measures instituted 
ally inspect the excavated slope 
tive of the Contractor has helped to 

in regard to their safety, 
on of the right hand massive spillway walls has 
adequately thus substantially reducing the risk of 
injuries to the work force working underneath the 
ea.

by the Engineer to 
j o int1y w ith a 

generate workmen's 
Fortunately the

4. Spillway - Chute Foundations

Due to the depth of weathered, open jointed material, 
foundations for the chute (especially for the left chute wall) 
have had to be excavated to lower grade and level than
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Kouris Dam general view 
W.D.D. Photo D16EN-16A (3.10.86)

Kouris Dam Construction works at spillway 
W.D.D. Photo D33EN-3A (18.12.86)
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anticipated at some locations. It is anticipated that it will be 
possible to modify the chute structure by additional mass 
concrete filling, rather than changing the design of the walls.

5. Penstock Paint Failure

Following the first year of operation of the 1.2 m dia. penstock 
in the tunnel it was observed that its bituminous paint system 
failed. Samples of the paint were taken and chemical and
bacteriological analyses were carried out. The Contractor was 
asked to submit proposals for remedial measures and in the
meantime specialist advice was sought by the Water Development 
Department.

Following lengthy investigations, advice from a British paint 
expert and discussions with the Contractor remedial measures for 
the defective paint system used on the penstocks were proposed by 
the Contractor and were approved by the Resident Engineer 
together with a new paint system for the roller gates and lining.

The measures approved are (i) polymine epoxy paint for the
penstocks and (ii) a coal-tar epoxy paint for the roller gates 
and steel lining and will be supported by a manufacturer's
guarantee.

Repairs to the defective paint of the 1.2 m diameter penstock are 
expected to commence in February 1987.

6. Increased Fines Content of Fill Matrials

Due to the excess fines content the grading envelopes for G, GT 
and GM materials had been revised following additional testing 
and further reassessment by the designer.

Completion Schedule - Acceleration Agreement

Following (i) the introduction of the upstream toe weight (ii) 
the delays resulting because ofthe deficiency of GM material in 
the Traoullomandres, (iii) the additionally instructed works in 
the river bed due to the weak bands and (iv) the introduction of 
the downstream toe weight it became quite evident that it would 
not be possible to store the winter water of 1987/88. An award 
of a two month of extension of time was made to the Contractor 
bringing the impounding date to the 5th of November 1987 whilst a 
preliminary assessment of the Resident Engineer indicated a 
minimum of further delay of six months. It should be noted that 
the Contractor's assessment of delays (which he did not consider 
to be his default) was eighteen months.

In order to safeguard the storage of the winter water of 
1987/88 the Contractor was asked to submit a proposal to 
accelerate the works. This was done and following negotiations 
with the Ministerial Committee for Tenders a verbal agreement was 
reached with the Minister of Finance on the 22nd December 1986 
for an amount of C£1,300,000. The Contractor has activated a
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number of acceleration measures (i.e . extended shift working, 
hire of local plant) whilst waiting for more plant from abroad.

It is worth noting that by the 31st of December 1986, 58.4% 
(852 days) of the extended contract period of 1460 days had 
elapsed whilst valuation rise 53% of the "foreseen works" were 
completed.
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VIII/iv SOUTHERN CONVEYOR PROJECT
Main Conveyor and Kokkinokhoria Irrigation System

By K C Hassabis, AD 
Project Manager 
and
D M Patsalides, EEI 
Dy Project Manager

GENERAL

Objective

The purpose of the Southern Conveyor Project (SCP) for Water Resources 
Development is to collect and store surplus water from the South Catchments 
of the island and convey this water eastwards, to areas of demand for both 
domestic water supply and irrigation.

The main SCP objectives at full development of the project would be:

(a) To secure a safe domestic water supply until at least the year 2010 to 
the four major population areas of Cyprus (Nicosia, Limassol, Larnaca 
and Famagusta).

(b) To provide irrigation water in order to maintain present agricultural 
production in Kokkinokhoria and to expand irrigated agriculture in four 
other areas along the southern coast of the island.

Phasing of the Project

It has been decided to implement the project in two phases because of its large 
size and the high financial cost.

Phase I of the Project

Phase I includes the construction of Kouris Dam, the Main Conveyor, Akhna Dam, 
the Kokkinokhoria Irrigation network, the extension of Khirokitia Treatment 
Works. 

All other works would be postponed to Phase II.

Phase I project components and contracts

The Phase I project components have been divided to the following civil and 
supply contracts.

(a) Civil Contracts

- Kouris Dam ........................................  Contract No. C1
- Main Conveyor (Kouris to Mari) ...................  Contract No. C2
- Main Conveyor (Mari to Akhna Dam) ................  Contract No. C3

Akhna Dam .........................................  Contract No. C4
Kokkinokhoria Irrigation System, Construction of
balancing reservoirs ..............................  Contract No. C5(A)
Construction of Main Network ...................... Contract No. C5(B)
Construction of Central distribution reservoirs .. Contract No. C5(C)
Construction of pumping stations .................  Contract No. C6
Construction of secondary network ................  Contract No. C7
Construction of domestic water supply mains.......  Contract No. C8
Project control centre at Khirokitia .............  Contract No. C9
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(b) Supply Contracts

- Pipes and Fittings for the Main Conveyor (Limassol)
Bypass and EAC section) ........................... Contract No. Sl(a)

- Pipes and fittings for the Main Conveyor and
connection to Vasilikos-Pendaskinos Project (VPP) Contract No. S1(b)

- Valves for the Main Conveyor and Connection to VPP Contract No. S2
- Pumping Plant and Ancillary Equipment for

Kokkinokhoria Irrigation Network .................  Contract No. S3
- AC pipes and fittings for Kokkinokhoria irrigation

network, 200 mm to 800 mm dia ..................... Contract No. S4.(a)
- UPVC pipes and fittings for Kokkinokhoria

Irrigation network, 80 mm to 150 mm dia ..........  Contract No. S4(b)
- Cast Iron fittings and couplings for Kokkinokhoria

Irrigation network................................ Contract No. S4.(c)
- UPVC pipes and fittings for Kokkinokhoria Irrigation

network extensions ................................ Contract No. S4.(d)
Cast Iron fittings and couplings for Kokkinokhoria
Irrigation network, extensions .................... Contract No. S4(e)

- Butterfly, gate and float valves for Kokkinokhoria
Irrigation network ................................ Contract No. S5(a)
Air valves for Kokkinokhoria Irrigation Network ... Contract No. S5(b)

- Irrigation hydrants for Kokkinokhoria Irrigation
network ...........................................  Contract No. S6

- Ultrasonic flowmeters for the Main Conveyor and
Kokkinokhoria Irrigation network .................  Contract No. S7

- Telemetry .........................................  Contract No. S8
Pipes and fittings for domestic water supply .....  Contract No. S9

- Valves for domestic water supply .................  Contract No. S10
Pipes for domestic watersupply, Yermasoyia and
Tersephanou acquifer works ........................ Contract No. S11

- Fittings for Kokkinokhoria main Irrigation network Contract No. S12
- AC pipes for Kokkinokhoria secondary network .....  Contract No. S13

STAFF

Managing Team

Mr K C Hassabis, Asst Director WDD continued to practice his duties as 
Project Manager of the Main Conveyor and Irrigation Net Works.

Dr C A Christodoulou, Principal Water Engineer WDD has continued to 
practice his duties as Project Manager for Kouris Dam.

Mr D M Patsalides, Executive Engineer I, has continued to practice his duties 
as Deputy Project Manager (Eng) while Mr A Ioannou, Agricultural Officer I, 
Department of Agriculture, has continued to practice his duties as Deputy 
Project Manager (Agr.).

Supervisory Staff

The appropriate supervisory staff consisting of engineers, technicians 
(surveyors, laboratory technicians etc) have been transferred from Headquarters 
and Vasilikos Pendaskinos Project to SCP.

CONSULTING ENGINEERS

Sir William Halcrow and partners, in association with Balfours continued their 
duties in connection with the review of the irrigation design of the extended 
Irrigation area. Tenders for contract C5A, Balancing Reservoirs and Contract
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C5(C), Central Distribution Point Reservoirs were evaluated and tender documents 
for Contract C6, Pumping Stations (Civil Works) were issued and returned during 
the year. The evaluation process for Contract S3 Pumping Plant for Kokkinokhoria, 
continued, and the Consulting Engineer's Addendum to their Tender Evaluation 
report was issued.

Site supervision of Contract C2/C3, the Main conveyor continued and supervision 
of contract C4, Akhna Dam commenced with the award of the Contract to Messrs 
Iacovou Bros of Larnaca on 4-th June, 1986.

Administration of the supply contracts continued.

Following a departmental request the Consulting Engineers appointed Messers 
Haggle Patterson of Birmingham as Inspecting Engineer to investigate and report 
on the test failures of asbestos-cement pipes supplied by "AMIANTIT" of Greece 
under contract S4(a). Inspection was duly undertaken and a report was issued.

FURTHER STUDIES

- Water Entity

Tenders have been received from prequalified tenders for technical and 
financial proposals for the establishment, allocation and management of 
water resources in Cyprus. The technical aspects of the tenders have been 
evaluated and it is hoped that the financial aspect will be evaluated soon.

- Water Abstruction and Well Inventory in Kokkinokhoria Area

The field work for the inventory has been completed. Some 6,500 boreholes 
have been surveyed and their owners have been questioned. The survey has 
covered the villages of Xylotymbou, Xylophaghou, Ormidhia, Akhna, Avgorou, 
Phrenaros, Dherinia, Sotira, Liopetri and part of the villages of Ayia Napa 
and Paralimni.

About 80 separate information items have been collected for each well covering 
land use, pumping plant details, method of irrigation and water applied. 
All the data are being computerized and already the information for four 
village boundaries has been put on computer.

From the tentative overall assessment it appears that the total groundwater 
extraction has remained to about the same level as in 1980 but the number 
of wells has doubled. The hourly yield of the wells, has been reduced 
considerably.

On the basis of this work, detail analysis of the groundwater availability 
is being made for each of the Irrigation Blocks now under design· By the 
end of the year a report was ready for the Irrigation block 1 and a summary 
report for the survey was under preparation.

- Design of Kokkinokhoria Irrigation Network 

Re-design of works

Following the unanimous decision of the Policy and Co-Ordination Committee 
the Water Development proceeded with the redesign of the distribution system 
by reducing the number of CDPs from 48 to 15· This modification is expected, 
based on estimation by the Consultants, to reduce the cost of the distribution 
system by at least one million pounds.
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The redesign were carried out by a team of .weight engineers of the Department 
and two Engineers from the Consultants working on a regular and overtime 
basis. Redesigns were carried out on the extended area of 9000 ha and 
included the following

- Design of 22 Distribution Systems
- Design and preparation plan of four Balancing Reservoirs 

Design and preparation of plan of 15 No. of CDP reservoirs 
Design and preparation of plans of four No. Pumping Stations 
Design and preparation of plans of 15 No. CDP Pumping Stations 
Preparation of contract documents the tendering of CDP Reservoirs, 
Balancing Reservoirs of CDP Stations, the main Pumping Station.

- Model Studies

Upon decision of the Project Management Committee the departments of Water 
Development and Agriculture (their District Offices) undertook to carry 
out for each block a model study of the existing land ownership and water 
use. This would enable designers to modify the distribution system so that 
supply of water is made to ownership and not to plot thus making the system 
more operational and to gether with the water resources investigation carried 
out in parallel by the WDD would enable the Department to submit proposals 
for the method of groundwater utilization within the Southern Conveyor Project.

- Final Design of the Distribution Network

As a result of the above changes the distribution system layout had to be 
modified. The designs are at present carried out by two Engineers (one 
Distribution Design Engineer and one Pipeline Engineer) assisted by a group 
of Surveyors and Technicians. By the end of the year two distribution 
systems in two block areas were finalized and handed over to the Construction 
Division for implementation.

The design works are progressing at a slower rate than originally anticipated 
and unless new staff is recruited there is danger of not completing the 
work in accordance with the original programs.

PANEL OF EXPERTS

The members of the panel for Akhna Dam are:

Prof. E Nonveiller 
Dr J Newberry 
Mr A A Abidi 
Mr C A Konteadis

During the reporting period the panel of Experts met twice. The first visit 
took place on 10th of March and the second took place on 11th September, 1986.

FOREIGN FINANCING

Phase I of the Southern Conveyor Project is financed by four foreing financiers 
as follows:

$27,000,000 from the International Bank for Reconstruction and Development 
(IBRD) to cover X0% of the cost of construction of Kouris Dam, 6X% of the 
cost for construction of Akhna Dam, Consultant's fees (100%) and cost for 
the supply of Office Equipment (95%).
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- KD2,94-0,000 from the Kuwait Fund for Arab Economic Development (KFAED) to 
meet expenditure for the supply of pipes and fittings for Kokkinokhoria 
Irrigation Network and the Construction of Kokkinokhoria Irrigation Network 
and Pumping Stations. Supply contracts are financed at a rate ranging between 
50% to 100% whilst construction contracts are financed at the rate of 50%.

- ECU's30,200,000 for the European Investment Bank (EIB) to meet 60% of the 
cost for the construction of Kouris Dam.

DM78,074,566 from Consortium of French banks to meet 85% of the Contract 
price for the supply of ductile pipes and fittings for the Main Conveyor.

During 1986 disbursements were made by IBRD and the consortium of French Banks 
only. The disbursement situation for each loan at the end of 1986 is given 
below

LOAN DISBURSEMENTS

Financier

IBRD

KFAED

EIB

Consortium of 
French banks

Loan

$27,000,000 

KD2,940,000 

ECU's30,200,000

DM78,074,566

Total
Disbursements

$3,526,835-46

ECU's4,738,412 

DM68,263,887

$23,473,164-54 

KD2,940,000 

ECU's25,461,588

DM9,810,679

PROGRESS ON PROJECT IMPLEMENTATION 

Kouris Dam - Contract C1

Details on progress for Kouris Dam are given in chapter VIII/III of this report. 

Main Conveyor (Kouris to Akhna) - Contract C2/C3

Contractor 
Commencement Date 
Completion Date 
Contract Price

Cybarco-Shand J.V. (Cyprus-UK) 
17th October, 1985 
4th February, 1988 
£6,157,031

Following a lengthy mobilization period the Contractor commenced construction 
oil. the- permanent works with- topsoil stripping, pipe stringing and trench excava
tion. Pipelaying started in April 1986 originally by two separate gangs working 
west and east respectively from a point approximately half way along Pipeline 
3 near Maroni. In order to expetite pipelaying at a later stage a third gang 
was introduced. By the end of the year a total of 47,545 metres of pipe had 
been laid by all three gangs which represents 43% of the whole length of the 
Conveyor. Despite the introduction of a third gang , very little improvement 
had been achieved mainly because of the following

extensive plant breakdowns
considerable quantities of hard material in the trench

—  restrictions on access in the SBA (Dhekelia)
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Vasilikos Balancing Reservoir under construction 
W.D.D. Photo C98EN-21 (2.7.86)

Tasting flange being installed at chainage 3/13988 
W.D.D. Photo D13EN-12 (20.8.86)
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Pipe testing followed the pipelaying and progressed well until 27th October, 
1986 when some test failures seriously disrupted work and the need to carry 
out remedial works and retesting significantly delayed progress.

The construction of trench structures also progressed well until 29th October, 
1986 when serious problems with flange fittings supplied by Pont -a- Mousson 
resulted to suspension of all major on-line chamber construction.

A summary of the progress on all pipelines upto the end of the year is given 
below:

Description
Total Meters 

To Date
% of Work 
Completed

Pipe Stringing ..... 50 450 46

Trench Excavation ... 48 980 44

Pipelaying ......... 47 545 43

Hydraulic Testing ... 29 640 27

Final Backfilling ... 22 570 20

Reinstatement ...... 8 330 8

- Major Structures

Excavation of the tunnel proceeded without any serious problem being
encountered and a breakthrough with the AM75 Alpine Miner was achieved on 
the 26th November 1986. A total of 560 metres of tunnel, of 16.5 in excavated 
cross section was completed in 3 months. Trimming of the tunnel in readiness 
for concrete lining then commenced including excavation of the Side drain.

Construction of Break Pressure Tank No. 1 commenced and progressed well 
so that by the end of “the year all the concrete works were substantially 
complete. Excavation for BPT2 was also completed so that structural concrete 
works are expected to commence soon.

Earth works on the access roads to BPT1 , BPT2 and the Tunnel were also sub
stantially completed and ready for surfacing.

Akhna Dam

Contractor 
Commencement date 
Completion date 
Contract Price

Iacovou Bros (Constructions) Ltd 
18th June, 1986 
16th December, 1987 
£1,312,980

Following the signature of the contract on the 18th of June work on site 
commenced on the 28th July, 1986.- Excavation and placing of the main 
earthfill commenced. Despite some difficulties encountered by the contractor 
in obtaining suitable drainage material, the placing of instrumentation 
itself did not constitute a constraint and the first face was completed 
without complication by 19th December, 1986.

Work on the draw-off culvert also commenced and despite some problems over 
availability of the correct waterstop by the end of the year work was 12 
percent complete and running some six weeks behind programme. It is hoped 
that some of this slippage can be recovered after the waterstop is received 
but this activity will continue to be on the critical path.
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The general progress for the construction of Akhna Dam can be summarised 
as follows:

Formation excavation (on programme) main excavation:
Substantially complete core trench, including lateral cut offs: about 65%

Draw off works (-6 weeks) 
excavation : about 4-0% 
concrete to culvert : about 12% 
pipework : Nil

- Main embankment (+ 10 weeks) 
nominal core zone : 31% 
shoulders : 50%

Drains and filters : about 15% (on programme)

Face protection : material stockpiled on site

Instrumentation : first face, about 50%, commissioned (on programme) 

Spillway : Nil

- Famagusta Pipeline Diversion (-6 weeks)
excavation : 4-0%
laying : 18%
structures : Nil

- Access Roads (On programme)
main access : foundation complete 
pump station access : Nil 
right bank gravel road : Nil

Kokkinokhoria Main Distribution Network - Contract 05

Tenders for Contract 05(A), Balancing Reservoirs, 05(01) and C5(C2), Central 
Distribution Point Reservoirs, were received on 9th October. Tenders for 
the whole of the works, from those prequalified to submit ranged from 
£3,146,021 to £4,981,967. The tenders were evaluated and award for the 
combination of all three contracts was made to Joannou & Paraskevaides Ltd 
on 17th December in the amount of £3,146,021. This award was challenged, 
however, in the courts by one tenderer and the outcome was still awaited 
at the end of the year.

- Following the decision of the government of Cyprus and the approval of 
KFAED the WDD undertook the construction of Kokkinokhoria Irrigation 
Main Network (Contract 05(b)). This contract includes the construction 
of the main network of Kokkinokhoria Irrigation System which is made 
out of ductile iron and asbestos/cement pipelines of a total length of 
about 30 km ranging in diameters from 300 mm to 1000 mm.

In June, 1986 WDD commenced mobilization and invited tenders from local 
sub-contractors for trench excavation, supply of sand from suitable for 
pipebedding, hiring of machinery etc. In mid-July actual work started 
in pipelines No. 2, 4> 8, 9 and 10. In November work started also on 
pipelines No. 1, 3, 6 and 7. Due to extension failures on pipeline No. 9 
(300 mm AMIANTIT), pipeline No. 8 (400 mm AMIANTIT) and pipeline No.4 
(600mm AMIANTIT) it became necessary to stop the pipelaying of AMIANTIT 
pipes and remove fiom trench all AMIANTIT pipes that were layed.

VIII-34



For all other pipelines, ETERNIT pipes (from Khrysokhou Project) were provided 
so as not to hold back the works. In spite of the problems faced with 
AMIANTIT pipes by the end of the year the work was substantially completed 
for pipelines No. 1, 2, 4. and 8 and was totally completed for pipeline No. 9. 
It should be also noted that the works are without exception ahead of 
programme and that the expenditure is well within the budgeted amount.

SUPPLY CONTRACTS

- Pipes and Fittings for the Main Conveyor: Contract S1(b)

Contract & Manufacturer 
Commencement date 
Completion date 
Contract Price

Pont -a- Moussson (France) 
22nd August, 1985 
22nd August, 1987 

19,382,266

Eleven shipments of pipes and fittings arrived during the year and were 
delivered at the Water Development Department’s Storage areas of _Ayd.-es- 
Ayios Athanasios (Limassol), Larnaca and Ormedhia, bringing the totals to 
13 shipments and 61,829 tonnes. Some priority items were additionally 
supplied by airfreight. During May, 1986 this contract was extended to 
include the - supply and delivery of £1,275,190 worth of pipes and fittings 
for the Khrysokhou Irrigation Project.

The third, fourth and fifth co-ordination meetings attended by representatives 
of the Water Development, the Supply Contractor, the Installation Contractor 
and the Consulting Engineers, were held on 5th June, 4-th September and 3rd 
December.

- Valves for the Main Conveyor Contract S2

Contractor 
Manufacturer 
Commencement date 
Completion Date 
Contract Price

Caramondani Bros Ltd (Nicosia) 
Glenfield (UK)
8th May, 1985 
8th January, 1987 
£664-, 454-

Submission and approval of valve drawings continued. Four shipment of valves 
were made during the year arriving at Limassol on 1st April, 14th June, 
2nd and 30th September and subsequently delivered to the storage areas 
where inspection and taking over proceeded. Arrangements for further valve 
orders are in hand.

- Pumping Plant for Kokkinokhoria - Contract S3

Design and tender documents were completed and the Tenders were released 
on the 16th of April. Evaluation of 26 tenders out of 24 tenderers proceeded 
and the Consulting Engineers’ Tender Evaluation was issued on 18th September. 
Further clarifications were requested and received from tenderers and 
discussion between the Water Development and the Consulting Engineer took 
place. The consulting Engineer’s Addendum to their Tender Evaluation Report 
was issued on 21st November. Validity of tenders was extended to 19th 
January, 1987.

- Pipes and Fittings for Kokkinokhoria Irrigation Network 

Contract No. S4(a) Asbestos Cement Pipes
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Contractor and Manufacturer : AMIANTIT S.A. (Greece)
Commencement date : 14th. January, 1986
Completion date : 1 4th January, 1987
Contract Price : £890,456

The first two consignments of pipes, amounting to 50% of the total quantity 
were delivered to the Ormidhia storage area. Pipelaying by force account 
commenced in July but the high number of test failures in the field (17 
failures with no successful tests gave rise to serious doubts about the 
quality of the pipes delivered and pipelaying stopped. Testing by the Cyprus 
Bureau of standards commenced using the facilities (not the staff) of Cyprus 
Pipe Industries.

In view of the abnormally high incidence of field and test - failures the 
Consulting Engineers appointed the firm of Haggie Patterson from Birmingham, 
U.K. as Independed Inspecting Engineers to inspect and report on the 
manufacture and testing of pipes supplied by AMIANTIT. Their report concluded 
that the design and manufacture of the pipes were such that the pipes were 
isufficiently robust to withstand handling and transport from Greece to 
site. A proportion of these pipes, estimated at arround 10% had apparently 
suffered damage not detectable visually, but which led to failures under 
test conditions - in the field.

The Contractor put forward rectifying proposals which, after series of 
meetings with the Water Development Department and the Consulting Engineers, 
were accepted in a modified form. The proposals involved testing every 
pipe below 700 mm diameter already delivered in Cyprus in a purpose made 
hydraulic press at Ormidhia Storage Area, and revising the design for future 
deliveries. Testing at Ormidhia is currently in progress, with a failure 
rate of 15%.

A consignment of 800 mm dia pipes, sub-contracted to Hellenit failed to 
meet test requirements > at the factory and were rejected. As a result of 
the test failures described above the Contract is well behind programme.

Contract S4(b) - UPVC Pipes

Contractor and Manufacturer 
Commencement date 
Completion date 
Contract price

Kosmo Plast Ltd 
14th January, 1986 
14th January, 1988 

£167,743

Manufacture and delivery of pipes to the Ormidhia Storage area commenced.

Contract S4(C) - Fittings and couplings

Contractor
Manufacturer

: Phanos N Epiphaniou Ltd (Nicosia)
: Fundiciones, Metalicas S.A. (Spain)

Commencement date : 1 4th January, 1987
Completion date : 1 4th January, 1986
Contract Price : £33,889

Three shipments arrived during the year and deliveries were made at Ormidhia 
Storage area, completing deliveries under this contract.
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Valves for Kokkinokhoria

- Contract No. S5(a) - Butterfly, Gate and Float Valves

Contractor 
Manufacturer 
Commencement Date 
Completion Date 
Contract Price

Pipeline Engineering Gmbh (West Germany) 
VAG, Krombach (west Germany)
24th September, 1985 
24th September, 1987 
£176,717

Manufacture of butterfly and gate valves proceeded and the first consignment 
arrived in late November.

Contract No. S5(b) - Air Valves

Contractor and 
Manufacturer 
Commencement date 
Completion date 
Contract Price

Guest and Crimes (UK) 
1st November, 1985 
1st November, 1987 
£44,857

The first consignment of air valves, representing 50% of the requirements 
of the original irrigation area arrived at Limassol by the end of April 
and was delivered to the Ormidhia Storage Area in May. A further order 
was placed on 11th April and valves arrived in Limassol on 30th September, 
1986.

- Contract No. S6 - Hydrants for Kokkinokhoria

Correspondence necessary to finalise the design was exchanged with manu
facturers, but review of the draft tender document still remains to be 
completed pending completion of the design of the Irrigation network and 
consequent changes to quantities.

- Contract No. S7 - Flowmeters for the Main Conveyor

Contractor and 
Manufacturer 
Commencement date 
Completion date 
Contract price

Bestobell Sparling (UK) 
22nd January, 1986 
22nd January, 1987 

£58,639

Drawings were submitted and approved after clarification and revision by 
the contractor. Manufacture and testing of the flowmeters commenced and 
seven out of ten billed arrived in Limassol on 25th September. The remaining 
three flowmeters were delivered late in November and arrangements are in 
hand to order two more.

- Contract No. S8 - Telemetry

An outline proposal has been put forward by the Consulting Engineers to 
revise the draft tender document (1983) in accordance with the latest 
requirements.

- Contract No. S12 - Fittings for Kokkinokhoria Main Network

Contractor 
Manufacturer 
Commencement date 
Completion date 
Contract Price

Phanos N Epiphaniou Ltd (Nicosia) 
Fundiciones Metalicas S.A. (Spain) 
3rd April, 1986 
14-th August, 1986 
£30,585
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The fittings arrived in mid-October completing deliveries under this contract. 

PROJECT EXPENDITURE

The project expenditure for phase 1 of the project works, including expenditure 
incurred for the construction of Kouris Dam reached the figure of £4.0,512,849 
out of which £27,519>04-4- incurred in 1986.

Detail analysis of expenditure incurred is given in table VIII - 2.

SOUTHERN CONVEYOR PROJECT - TABLE VIII - 2

Ser Expenditure
No. Description in 1986

............  £

PART 1 A' of the Project-KOURIS DAM

1 Kouris Dam Construction (Contract C.1).... 4- 4-76 869

2 Supervision/Administration .............  180 219

3 Surveys and Investigations (Topography/
Laboratory) by WDD .......................  14- 209

4- Removal and Relocation of CYTA Telecommu
nication network ........................

5 Construction of two water, flow gauges on
Kouris and Zyghos rivers ................

6 Removal and Relocation of EAC high voltage
transmission lines ......................  7 383

7 Acquisition of Land .‘....................  256 120

8 ’Compensation to individuals ..............  960

9 Improvements to the road Lofou-Ayios
Therapon .................................

10 Establishment of hydrometeorological Station 2 533

11 Removal & Relocation of Khalassavillage ...

12 'Sogreah' consultancy services (Design/
Supervision Kouris Dam) .................  79 693

13 Panel of Experts consultancy services for
Kouris and Akhna D a m ....................  12 791

Total
Expenditure 
up to 1986 

£

11 284 498

360 876

108 166

36 256

22 933

82 383

1 6 9 4 661

960

3 685

2 533

65 884

311 216

24 792

Total of part 'A' £ 5 030 777 £13 998 843

PART 'B' of the Project - MAIN CONVEYOR

1 Supply of pipes and fittings for the L/ssol 
By-Pass & EAC Section (Contract S1(a)) ...

2 Supply of pipes and fittings for Main
Conveyor (Contract Sl(b)) ...............  18 389 378

3 Supply of pipes and fittings transferred
to Khrysokhou Project (Contract KS4) .... (1 238 311)

562 653 

19 899 008 

(1 238 311)
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TABLE VIII/IV/2 (con/ed)

Ser
No.

A

5

6

7

8 

9

10

11

12

13

u

15

16

17

18

19

20 

21 

22

Total

Description
Expenditure 

in 1986
Expenditure 
up to 1986

Supply of valves for Main Conveyor 
Contract S2) ............................. 360 208 360 208

Supply of flowmeters for the Main Conveyor 
(Contract S7) ............................ _ .

Preliminary Construction works on the new 
L'ssol road .............................. _ 85 021

Construction and laying of Main Conveyor 
at EAC Section ........................... 1 981 117 563

Construction and laying of Main Conveyor 
at Limassol By-Pass Section ............. 28 109 978

Construction of Wash-Outs ............... 11 653 11 653

Laying of Main Conveyor on two crossings 
of L'ssol road (Ypsonas trim.) .......... _ 6 000

Relocation of EAC high voltage transmission 
towers in alignment with Main Conveyor 
(Yermasoyia) ............................. 23 116 23 116

Construction and Laying of Main Conveyor 
from Kouris to Akhna (Contract C2/C3) .... 1 796 151 2 All 85A

Administration/Supervision of Contract 

C2/C3 .................................... 86 365 86 365

Construction of Vasilikos (Kalavasos ) 
Balancing Reservoir .................... 232 175 316 885

Construction of Limassol Storage Area .... 2 A77 71 1A6

Construction of Larnaca Storage Area .... 3 013 93 A01

Construction of Ormidhia Storage Area .... 3A7 3A 799

Administration of Main Convyeor (general) 
by WDD ................................... 11 955 35 916

Administration/Management of Storage Areas 
by WDD ................................... A3 112 A3 112

Surveys and Investigations (Topography/ 
Laboratory) by WDD ...................... A3 313 6A A17

Acquisition of Land for for the Main 
Conveyor .................................. 677 076 9A9 61A

"Sir William Halcrow and Partners" 
Consultancy Services for the Main Conveyor 
etc ....................................... 1A8 092 A95 370

Total Part *B* of the Project £20 592 129 £2A 539 768
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TABLE VIII/IV/2 (Con/ed)

Ser Expenditure Expenditure
Total

No. Description in 1986 up to 1986

PART 1C * of the Project-Akhna Dam

1 Construction of Akhna Dam (Contract C4) .... 378 739 378 739

2 Supervision/Administration ................. 12 861 12 861

3 Filling of Existing Boreholes & Wells in the 
Reservoir with clay ........................ 2 462 2 462

4 "British Hydromechanics Research Association" 
Consultancy Services for the Akhna Dam Hydraulic 
Model testing .............................. 12 905

5 Acquisition of Land ........................ 43 927 43 927

Total part 'C' of the Project .............. £437 989 £450 894

PART ’D 1 of the Project - Kokkinokhoria 
Irrigation Distribution System

1 Supply of Pumps and Ancillary equipment 
for KIA Networks (Contract S3) .............

2 Supply of AC Pipes for KIA Networks from CDP1. 
Council of Minister's decision 26.776 of 
13-2.86 ................... ................. 305 323 305 323

3 Supply of AC Pipes and fittings (Contract 
S4(a)) ...................................... 365 317 365 317

4 Supply of UPVC Pipes and. fittings (Contract 
S4(b)) ...................................... 26 292 26 292

5 Supply of C.I. Couplings and Fittings 
(Contract S4(a)) ........................... 25 481 25 481

6 Supply of Butterfly, gate and Float Valves

102 198 120 672

7 Supply of Air Valves (Contract S5(b))....... 37 556 37 556

8 Supply of Hydrants (Contract S6) ........... - -

9 Supply of Couplings and Fittings (Cont. S12) 27 372 27 372

10 Construction of 4 Balancing Reservoirs 
(Contract C5A) ............................. _

11 Construction of KIA Main Irrigation Networks

452 747 452 747

12 Design - Redesign of KIA Main Irrigation 
Networks by WDD ........................... 4 525 4 525

13 Construction of 19 Pumping Stations 
(Contract C6) ............................... .

U Construction of KIA Secondary Irrigation 
Networks by force Account ................. 42 908 42 908

15 Land Consolidation (Preliminary Expences) .. 5 350 15 776

Total part ’D 1 of Project ................  £1 395 069 £1 423 969
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TABLE VIII/IV/2 (Con/ed)

Ser Expenditure
No. Description in 1986

Part ' of the Project-Development 
of Domestic Water Supply

1 "Howard Humphreys and J A Theophilou"

Consultancy Services for the preparation 
of the Study for the location of Limassol
Water Treatment plant .................... 10 752

Total of Part ' of the project ........  £10 752

Expenditure 
up to 1QRA

Total

U  475

£14 475

Part 'F' of the project - Central Control 
System (Contract S8) ...................

Part ’G ' of the Project - Institutional 
Restructuring - Preparatory Engineering 
work

"N.G. SCHLZ" of California USA Consultancy

1

2

3

4

5

6

7

8 

9

Services ................................. 5 577

Total part "G" of the Project ........... - 5 577

Part ' of the Project - Buildings and 
Equipment

Purchase pf laboratory· Equipment (for 
Kouris Dam) .............................. CR (59) 10 350

Purchase of 2 field vechicles - Pajero type 
(for Kouris Dam) ......................... — 7 900

Purchase of 2 vechicles (one 'Mazda' Saloon 
and one 'Isuzu' double cabin/for Main Conveyor) — 6 075

Purchase of 8 vechicles (one 'Pajero' and 
seven 'TOYOTA' double cabin) for KIA Networks 35 475 35 475

Purchase of one 'Crowler Rig and Compressor' 8 840 8 840

Purchase of Radio-telecommunication 
Equipment for Kouris Dam ................. 2 207 4 818

Reinforcement of Electricity Network at 
HQrs Nicosia by EMS ....................... 852 852

Purchase of furniture and fittings for the 
Micro-Computers at Nicosia HQrs .......... 1 058 1 058

Supply of Electricity to the site sellected 
for the errection of Offices and Stores at 
Ormidhia .................................. 3 955 3 955

Total Part ' of Project ................ £52 328 £79 323

Total of Phase I .......................... £27 519 044 £4.0 512 849
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IX DIVISION OF OPERATION AND ΜΑINTENANCE- 
TOVN WATER SUPPLY

by
C C Artemis
Senior Water Engineer
Head of Division

Introduction

The main activities of this 
operation and maintenance of 
and Rural Regional Water 
following Government schemes

Division are the administration, 
Government Town Water Supply Schemes 
Supply Schemes. Presently, the 
are in operation.

The Nicosia Water Supply System consisting of:

<a) All sources of supply and conveyance systems for the 
water supply of Nicosia town and suburbs.

(b) the Nicosia Water Supply component of the Vasilikos
Pendaskinos Project. This component comprises Dhypotaraos 
Pumping Station, Kornos Water Treatment Works &
Pumping Station and Stavrovouni Balancing Reservoir. 
The Lefkara-Dhypotamos part of the old Lefkara-Khirokitia 
pipeline and the pipeline from Dhypotamos Pumping Station 
to Nicosia.

The (non potable) water supply system of Government 
residences and institutions in Nicosia.

The Central Water Supply System consisting of the 
Larnaca-Famagusta Water Supply Scheme which is the main source 
of water supply of the towns of Famagusta and Larnaca and of 
over 35 communities and refugee housing estates in the above 
two districts and
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The Government Rural Water Supply Schemes, namely:

<a) Paphos Lower Villages Regional Water Supply Scheme

<b) Arminou Regional Water Supply Scheme

<c) Timi Water Supply Scheme

<d) Ambelitis Water Supply Scheme

(e) Phrenaros pumping station and rising main for Paralimni 
and Ayia Napa water supplies.

Another activity of this Division is its participation in the 
administration of the Nicosia, Limassol, Famagusta and Larnaca 
Water Boards. Senior officers of the Division and the District 
Engineers attend water board meetings as representatives of the 
Director of the Department. In its capacity as a member of the 
Water Boards this Department acts as their technical adviser 
and also undertakes, other commitments permitting, the design 
and construction work for major developments in their 
distribution systems.

Water Supply Situation in General

The rainfall during the winter season 1985-1986 was again 
unsatisfactory and had an adverse effect on the river flows. 
Consequently, the volume of water impounded in the dams was very 
small. Due to the low rainfall, the recharge of the aquifers was 
also poor which aggravated further the yield of boreholes. 
Nevertheless, the water supply of the towns, especially that of 
Nicosia and Larnaca towns which depend mainly on surface water, 
was maintained at satisfactory levels due. to the increased 
quantities which could be made available from Kalavasos Dam which 
came on stream in April 1985 and the extended Khirokitia Water 
Treatment Works. Despite the increased capacity of the Treatment 
Works problems were encountered due to the decrease of the 
conveyance capacity <19,500m3/day) of the Larnaca-Famagusta main 
conveyor and restrictions on the supply of Larnaca Town had to be 
imposed during the period Apri1-December.

The water supply of Nicosia Town was augmented this year by 
3.414MCM from Kornos Treatment Works which was put into 
operation early in the year under review.

A significant contribution was also the production of the 
boreholes of the 1982/84 emergency schemes which in 1986 was 
2.371MCM.

A scheme which was introduced in 1982 for subsidizing the 
drilling of private boreholes for the irrigation of gardens and 
other secondary uses, continued during 1986. This scheme covers 
consumers in the areas of supply of Nicosia, Limassol and 
Larnaca water boards and provided for a £50 subsidy for new 
boreholes.

A total of 2,775 applications were received by the end of the 
year under review, of which 2,236 were approved and the
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subsidy was paid to 1,450 applicants totalling £72,500. The 
total number of private boreholes subsidized and other relevant 
information is given in Table IX-1 below:

Table IX-1
DETAILS OF THE BOREHOLE SUBSIDY SCHEME

Town Year Total number 
of applications 

received

Total number 
of applications 

approved

Total number 
of applications 

subsidized

Nicosia 1982 847 689 375
t 1983 525 410 332

1984 482 388 291
1985 275 215 128
1986 237 179 106

Limassol 1983 4 4 4
1984 6 6 6
1985 3 3 3
1986 15 6 6

Larnaca 1983 167 144 82
1984 103 90 59
1985 50 44 38
1986 61 58 20

Totals 2 775 2 236 1 450

Nicosia Town

The major problem of the town is the shortage of water. 
Nevertheless, the town enjoyed a satisfactory supply due to the 
quantities which were made available during the year from 
Kornos Treatment Works which was put in operation in January 
1986. Due to the limited quantities of water impounted in Lefkara 
and Dhypotamos dams, which are the sources of raw water to Kornos 
Treatment Works, the water supply demand of Nicosia Town could 
not be fully met and the available quantity of water had to be 
rationed to suffice till the end of the year. Restrictions on the 
water supply of the town were imposed from 16.4.1986-1.5.1986 and 
16.6.-4.10.1986.

Limassol Town

The production of the W7ater Board owned sources met the water 
demand of the town satisfactorily and the town enjoyed an 
unrestricted supply throughout the year except for a limited 
number of consumers at high places where the supply was 
interrupted for some hours a day during the summer months.

Larnaca Town

The water supply of the town is supplemented from the Central 
Water Supply System. Despite the augmentation from the Central 
Water Supply System the water supply demand could not be met and 
restrictions on the supply were imposed from Apri1-December. The 
total quantity of water supplied to the town from this system
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during 1986 was 2.801MCM, which was 0.008MCM greater than that 
of 1985.

Paphos Town

The town experienced a water shortage problem during the summer 
months and restrictions on the supply were imposed in August. 
The water supply of the town was supplemented from the Paphos 
Lower Villages Water Supply Scheme with a quantity of 55,435m3 of 
water.

URBAN WATER SUPPLY IN CYPRUS

Table IX-2 gives some useful statistical data on the water supply 
of the towns over the last fifteen years.

Table IX-2
STATISTICAL DATA ON URBAN AS OVER THE LAST 15 YEARS

Year Consumers*
Number Increase 
at end 
of year

% m * X

Input into 
System (at 
Service 
Reservoir 
Outlets)

Nicosia

1972 17 601 - 7 564 804
1973 18 989 7.9 7 460 286
1974 20 796 9.5 7 550 913
1975 21 978 5.7 7 532 363
1976 23 628 7.5 8 137 580
1977 25 646 8.5 8 551 570
1978 27 944 9.0 8 307 170
1979 30 337 8.6 8 559 184
1980 34 181 12.7 9 152 909
1981 35 366 3.5 8 676 120
1982 37 513 6.1 9 001 875
1983 39 554 5.4 8 984 890
1984 41 297 4.4 9 450 498
1985 42 412 2.7 10 393 365
1986 43 984 3.7 10 218 459

l Due to lack of information on the number of consumers in the 
Turkish occupied sector the figures in this column refer to 
the Government controlled area only.

** These figures cover the whole of Nicosia. 

Limassol

1972 17 927 - 4 952 521
1973 19 015 6.1 4 999 405
1974 19 435 2.2 4 990 401
1975 19 800 4.1 4 175 035
1976 20 305 2.6 5 181 567
1977 20 989 3.4 5 935 146
1978 21 908 4.4 6 342 758
1979 23 840 8.8 6 560 782
1980 26 416 10.8 7 214 542
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Year Consumers* Input into
Number Increase System (at
at end Service
of year Reservoir

%
Outlets)

1981 28 392 7.5 7 411 301
1982 30 311 6.7 7 692 378
1983 31 885 5.2 7 711 306
1984 34 034 6.7 7 831 767
1985 37 621 10.5 8 443 089
1986 39 921 6.1 8 837 964

Larnaca

1972 5 812 - 1 659 680
1973 5 950 2.4 1 313 750
1974 6 065 1.9 1 528 990
1975 6 023 0.7 1 819 820
1976 7 515 24.7 2 015 900
1977 8 133 8.3 2 315 590
1978 9 513 17.0 2 523 680
1979 10 578 11.2 2 669 100
1980 11 776 11.3 2 593 540
1981 13 4S7 14.5 2 931 690
1982 15 047 11.6 2 770 700
1983 16 453 9.3 2 471 510
1984 17 150 4.1 2 900 270
1985 17 979 4.6 3 474 580
1986 18 441 2.5 3 208 960

Paphos

1972 - -

1973 - -

1974 2 258 - 669 191
1975 2 332 3.3 645 228
1976 2 500 7.2 777 800
1977 2 706 8.2 808 772
1978 2 939 8.6 889 668
1979 3 851 31.0 973 361
1980 4 413 14.6 1 119 059*
1981 4 921 11.5 1 200 597*
1982 5 602 13.8 1 247 972*
1983 6 155 9.9 1 293 881*
1984 6 685 7.9 1 434 666*
1985 7 306 8.5 1 535 789*
1986 8 048 10.16 1 759 244*

* These figures have been corrected by subtracting quantities 
supplied to Mandria Village en route,

NICOSIA VATER SUPPLY

Institutional Arrangements

The water supply of Nicosia town and suburbs is faced jointly by 
three authorities:
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the Water Development Department which is responsible for all 
sources and conveyors up to the service reservoirs and sells 
the water in bulk to the Nicosia Water Board.

the Nicosia Water Board which has the responsibility for the 
distribution of water to Nicosia town and suburbs, and,

- the Nicosia Water Commission which has the responsibility for 
the distribution of water to the old town of Nicosia within 
the walls. The Commission operates its own sources which 
are the boreholes PI and P2 and the Arab Ahmet chain of wells. 
Use of the two boreholes for potable water supply was 
discontinued during the year 1985.

Several important sources and conveyance systems serving the town 
of Nicosia are located within the occupied area. These sources 
are the Morphou-Pendayia boreholes which make a very significant 
contribution to the total water requirements of the capital and 
the Dhikomo boreholes and Sykhari Adit which have been reported 
dry. There is a common distribution system for the whole of the 
town which serves both the Greek and Turkish sectors. There are 
service reservoirs in both sectors. The water supply of the whole 
town thus operates as a single unified system and the cooperation 
of both sides is necessary to achieve the desired results.

The Government provides spare parts or replaces pumping units 
installed on sources of the systems within the area under Turkish 
occupation and also provides the Turkish side with repair 
materials for the pipelines conveying water to Nicosia in order 
to keep up a continuous supply to the town.

The contribution of the United Nations personnel, in providing 
liaison between the two sides, is much appreciated.

Demand Estimates

For many years now restrictions have had to be imposed on the 
hours of supply to the consumers of Nicosia. For this reason the 
unrestricted demand of the town in not known. Nevertheless, it 
is estimated that the demand, for 1986, was of the order of 
13.80MCM per annum, which corresponds to an average daily 
demand, throughout the year, of 37,800m3. The seasonal variation 
in demand would push this figure to about 45,500m3
immediately upon the lifting of restrictions during the summer
months, with single day maximum peaks as high as 49,800m3. This 
assumes an average daily consumption of 700 1/day per 
consumer meter.

However, the above estimated demands may not be realistic. It is 
believed that the restrictions imposed on the water supply of the 
town for many years and the campaigns to save water, together 
with the introduction of increased water rates by the Nicosia 
Vater Board in recent years have depressed the water supply
demand of the consumers. The theoretical unrestricted demand
given above may therefore take a few years of unrestricted supply 
to develop.
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Sources and Production

The main water supply sources of Nicosia town and their 
production over the years 1982 to 1986 are given in Table IX-3.

Table IX-3
NICOSIA WATER SUPPLY SYSTEM
YIELD OF SOURCES IN MCM PER ANNUM 1982-86

Source 1982 1983 1984 1985 1986

1 Morphou Bay Scheme 3.198 3.230 3.486 3.280 2.977
2 Dhikomo-Sykhari 0.198 0.112 NIL NIL NIL
3 Paliometokho-

Kokkinotrimithia-Dhenia-
Airport 0.565 0.466 0.451 0.431 0.286

4 Tseri 0.812 0.788 0.763 0.686 0.598
5 Dhali 0.017 NIL NIL NIL NIL
6 Peristerona-Akaki 1.040 0.936 0.906 1.087 0.788
7 Laxia-Athalassa-

Makedonitissa 0.268 0.358 0.232 0.142 0.182
8 Nicosia Water Commission 

Sources 0.521 0.453 0.390 0.419 0.199
9 Purchased from Private BH 2.101 1.669 1.277 1.114 1.019
10 Lefkara Dam (CWSS) 0.891 0.042 0.339 2.290 —

11 1982-84 Emergency Schemes 
(a) Stavrovouni 0.277 0.862 1.364 0.849 0.805
<d ) Dhenia 0.314 0.389 0.278 0.182 0.186
<c) Dhali-Kattoudhia-Yeri -- 0.276 0.645 0.547 0.533

12 Kornos Treatment Works — — — 0.266 3.414

10.202 9.581 10.131 11.293 10.987

During 1986, the. total quantity of water produced was 10.987MCM 
of which 9.768MCM came from Government sources 0.199MCM was the 
yield of the Nicosia Water Commission sources and 1.019MCM was 
purchased from private boreholes.

Restrictions on Water Supply

Of the total 1986 production of 10.987MCM, 10.435MCM were 
delivered to Nicosia and 0.622MCM were consumed en route by a 
number of communities and other consumers connected to the 
system. The total consumption exceeds total production by 
0.070MCM. The difference is attributed to meter inaccuracies 
and/or the different times at which meter readings are taken.

Compared, therefore, to the estimated theoretical unrestricted 
demand of 13.80MCK there was a theoretical deficit of 3.36MCM or 
24% for the year, and restrictions on the supply had to imposed 
from 16.4.86-1.5.86 and 16.6.86-4.10.86 which provided for 24 
hours supply every 48 hours.

The lack of information on population served in the Turkish 
controlled part of the area of supply makes it difficult to 
calculate accurate figures for per capita consumption of the 
town. Nevertheless, based on information available on the number 
of consumers within the Government controlled part of the area of
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supply and assuming an average of 3.2 persons per consumer 
connection, it is estimated that an average supply of 155
1/capita/day or 496 1 per day per consumer meter, was delivered 
to the service reservoirs of the town this year.

Villages and other Consumers served by the Nicosia Water Supply 
System

Table IX-4 below gives the communities and other consumers served 
by the Nicosia Water Supply System and the quantities supplied to 
them over the years 1982-1986.

Table IX-4
NICOSIA WATER SUPPLY SYSTEM 
VILLAGES AND OTHER CONSUMERS SERVED

Community Served Consumption in MCM
1982 1983 1984 1985 1986

Kokkinotrimithia ........... 0.091 0.082 0.086 0.068 0.022
Mammari-Dhenia ............. — — -- 0.037 0.045
Mosphiloti ................. 0.017 0.052 0.049 0.049 0.045
Psevdhas ................... 0.009 0.031 0.018 0.025 0.020
Pyrga ......................
Lymbia, Sha, Kornos regional

0.006 0.021 0.024 0.026 0.023

W.S. Scheme ................ 0.018 0.060 0.043 0.042 0.093
Alambra .................... 0.004 0.014 0.021 0.010 0.029
Dhali ...................... _ 0.009 0.059 0.047 0.122

0.111Laxia ......................
Various camps industries and 
miscellaneous consumers .... 0.049 0.083 0.100 0.157 0.146

Totals ..................... 0.194 0.352 0.400 0.461 0.656

New Schemes

Kornos Treatment Works and Pumping Station, which are part of the 
water supply component of the Vasilikos Pendaskinos Project, 
Phase II, were put into operation in January 1986.

The construction of the Treatment Works and Pumping Station were 
undertaken by a private contractor. Work commenced in November 
1983 and was completed in December 1985.

The Treatment Works utilizes water from Lefkara Dam, which upto 
1985 was the source of raw water of Khirokitia Treatment Works, 
and Dhypotamos Dam. Water from Lefkara Dam is gravitated to the 
Works and water from Dhypotamos Dam is boosted via Dhypotamos 
Pumping Station. Treated water from the works is pumped via 
Kornos Pumping Station to the balancing Reservoir at Stavrovouni 
from where it gravitates to Nicosia.

The capacity of Kornos Treatment Works is 32,000m3. The 
total cost of the Treatment Works and Pumping Station was 
£2,626,470. The cost of the civil works was £1,398,470 and that 
of the electromechanical equipment £1,228,000.
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Water Supply Prospects

The operation of Kornos Treatment Plant will solve the water- 
shortage problem of Nicosia Town for a few years only. Due to 
the increasing demand for water and the continuous reduction in 
the yield of boreholes presently supplying Nicosia, deficits will 
develop again soon,

The long term solution of the water shortage porblem will be the 
Southern Conveyor Project the second phase of which will become 
operational in 1992. This Project is planned to meet the water 
demands of Nicosia up to the year 2000 and of Limassol, Larnaca 
and Famagusta and of a large number of communities upto to the 
year 2010.

Expenditure and Revenue

A statement showing expenditure for the operation and 
maintenance of sources and conveyors and revenue from the sale of 
water for the year 1986 is given in table IX-5.

Table IX-5
NICOSIA WATER SUPPLY
EXPENDITURE AND REVENUE ACCOUNT FOR 1986

Expenditure

Morphou Bay Scheme

Maintenance expenses .
Electricity..........
Wages................
Miscellaneous expenses

Total................

Tseri Scheme

£

196 365 
16 800 

300

£213 465

Maintenance expenses................................. 1 422
Electricity and fuel................................  19 922
Wages................................................  17 368
Miscellaneous expenses..............................  373

Total................................................  £39 085

Peristerona-Akaki Scheme

Maintenance expenses................................. 1 303
Electricity and fuel................................. 43 749
Wages................................................  14 895
Miscellaneous expenses..............................  1 440

Total................................................ £61 387

Kokkini Trimithia-Paleometokho Installations

Maintenance expenses................................. 8 877
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Electricity and fuel................................  32 405
Wages................................................ 31 656
Miscellaneous expenses..............................  9 150

£

Total ............................................... £32 083

Dhali-Laxia Installations

Maintenance expenses ...............................  2 169
Electricity ......................................... 2 716
Wages ............................................... 488
Miscellaneous expenses .............................  230

Total ............................................... £5 603

Maintenance Expenses of Civil Engineering Works

Motor Transport expenses ...........................  4 813
Wages ............................................... 18 041
Purchase of materials & equipment ..................  1 896
Miscellaneous expenses .............................  4 238

Total ...............................................  £28 938

Purchase of Water from Private Sources .............  £68 549

Yeri-Dhali-Kattoudhia Emergency Scheme

Maintenance expenses ...............................  6 476
Electricity and fuel ...............................  12 955
Wages ............................................... 11 381
Miscellaneous expenses .............................  202

Total ............................................... £31 014

Pyrga-Stavrovouni Emergency Scheme

Maintenance expenses ...............................  7 924
Electricity and fuel ...............................  38 785
Wages ...............................................  10 768
Miscellaneous expenses .............................  2 907

Total ............................................... £60 384

Dhypotamos-Lakatamia-Installations
£

Maintenance expenses ...............................  2 029
Electricity ......................................... 66 749
Wages ...............................................  13 873
Miscellaneous expenses ..............................  1 852

Total ............................................... £84 503

Kornos Water Treatment Works and Pumping Station

Maintenance expenses ...............................  432
Electricity ......................................... 34 595
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Wages ............................................... 30 044
Miscellaneous expenses .............................  19 333

Total ............................................... £34 904

GRAND TOTAL ......................................... £759 970

Revenue
Revenue Generated

£

Value of water delivered to Nicosia Water Board*
(0 16.3 c/m3) ...................................... 1 333 330
Value of water delivered directly to other consumers
in 1936 ............................................ 130 236

Total value of water delivered in 1986 ............  £1 793 616

Less amount actually collected in 1986 in respect of
water delivered in 1986 ...........................  1 033 332

Amount outstanding on 31.12.86 for water delivered
in 1986 ............................................ 728 748

Amount outstanding by 31.12.85 ....................  660 228
Less amount collected in 1986 in respect of water
delivered before 31.12.85 .........................  595 790

Amount outstanding on 31.12.1986 for water delivered
before 31.12.85 .................................... 64 438

Total amount outstanding on 31.12.1986 ............  £793 185

Total amount collected in 1986 ....................  £1 659 122

This statement does not include for the amortization of the 
Government installations and equipment of the system. The 
amortization cost of these installations and equipment is 
estimated at £1,211,860 annually as given in Table IX-6 . Without 
taking into account office overheads the deficit for the year 
1986 amounts to £173,214. If outstanding payments are not 
considered as revenue then there is a deficit of £901,962.

X This figure is calculated at the actual rates at which the 
Water Board is charged. As from 1.3.1982 these rates represent 
only about 75% of the actual cost of the water. The balance is a 
government grant to the Water Board on account of the quantity it 
supplies to the Turkish-occupied sector of Nicosia for which no 
payment is received by the Board.
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Table IX-6
FICOSIA WATER SUPPLY 
AMORTIZATIOF COSTS

Installations Year Capital Period Annual
compl. Cost Years Amorti-

zation 
Cost

£ £

Pre-1982 installations .... —  1 748 300 Varies 107 760

Vasilikos-Pendaskinos 
Project Phase I 
(Dhypotamos Pumping 
Station and Dhypotamos- 
Stavrovouni-Lakatamia 
Pipeline)

- Civil works , 1982 2 650 000 40 246 344
- E & M plant 1982 350 000 15 43 420

1982 Emergency 
Dhenia .....

Schemes
1982 90 000 5 23 138

Stavrovouni , 1982 78 000 5 20 053

1983 Emergency Schemes 
< Pyrga-Stavrovouni- 
Yeri-Dhali-Kattoudhia) .. 1983 75 100 5 19 307

1984 Emergency Schemes 
<Pyrga-Dhali-Kattoudhia).. 1984 17 767 5 4 567

Vasilikos Pendaskinos 
Project Phase II 
(Kornos Treatment Works 
and Pumping Station)

- Civil Works ........... 1986 1 398 470 40 130 000
- Μ & E ................. 1986 1 128 000 20 123 570

Dhypotamos Dam and 
Maroni Diversion ........ <5 900 800)
Water Supply Component . . . 1986 4 337 090 40 403 180

Vehicles ................ <50 000)
Allocated to W7ater Supply 1986 25 000 5 6 430

Consultants fees ........ <990 000)
48.6% allocated to
Water Supply ............ 1986 481 140 40 44 730

Total .................... , £1 211 860

Note: Figures in parentheses indicate total cost.

Water Supply to Government Residences and Institutions in Ficosia

In addition to the water supplied for domestic use by the Ficosia 
Water Board, Government houses, offices and other institutions
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are supplied free of charge with water for irrigation and 
cleaning purposes by a separate water supply system. The sources 
of this system are four boreholes situated within the inhabited 
area of Nicosia. The total quantity of water produced from 
these sources during 1986 was 104,600m3 which met satisfactorily 
the demand. The total expenditure, (which is borne by 
Government) for the operation and maintenance of this system for 
1986 was £12,429 as follows:

£
- Electricity ........................................ 1 268
- Wages .............................................. 8 177
- Maintenance ........................................ 198
- Miscellaneous expenses ............................  2 786

Total £12 429

Note: Expenditure under the heading ’’Wages” includes also the
wages for the maintenance and repairs to large water 
meters which are carried out by the same gang operating 
this system.

Kornos Chemical Laboratory

Pending the appointment of a Chemist, this laboratory was also 
supervised by the Khirokitia Chemist.

During the year simple analyses were carried out by the operators 
for the control of aluminium and chlorine content, turbidity, pH, 
colour and conductivity.

Eeing the first, year of its establishment, this laboratory is not 
fully equipped regarding glassware, reagents and other equipment.

CENTRAL WATER SUPPLY SYSTEM

The System

The Central Water Supply System (CWSS) is the former Famagusta 
Water Supply Scheme which has gradually been enlarged with the 
addition of new sources and the connection of new demand centres 
to a point where it serves the Towns of Larnaca and Famagusta and 
more than 35 communities in the respective districts.

The system provides both underground water being pumped from 
several boreholes in the areas of Khirokitia, Skarinou, 
Alethriko, Anglisidhes and Klavdhia villages and surface water 
from Yermasoyia and Kalavasos dams.

The water from Yermasoyia dam is pumped to Akrounda Phinikaria 
Balancing Reservoir and thence, gravitated to Vasilikos Pumping 
Station from where it is boosted to the Raw Water Balancing 
Reservor at Khirokitia Treatment Works.

The water from Kalavasos dam is conveyed by gravity along a 
pipeline to Tokhni pumping station and from there it is pumped 
to the Khirokitia Treatment Works.
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The surface water is being treated at the Khirokitia Treatment 
Works which had been extended in 1985 and its capacity 
increased to 32 000m3/day. Treated and borehole water is 
conveyed along a 70 km pipeline from Khirokitia up to Phrenaros 
reservoir south of Famagusta.

Borehole sources and communities are connected at various points 
along the Famagusta pipeline which in effect forms the backbone 
of the CVSS.

The water held in storage in the Yermasoyia dam reservoir on 1st 
January 1986 was 5,055,000m3 representing 37.4% of the reservoir 
capacity and by the end of the year the total water storage was 
1,072,000ra3 representing 7.9% of the reservoir capacity. The 
total inflow during the year was 6,390,000ms and the total 
drawoff including water for irrigation, domestic, recharge and 
evaporation was 10,376,000m3. The quantity drawn off for 
domestic purposes was 2,612,993m3.

The water held in storage in the Kalavasos dam reservoir on 
1st January, 1986 was 1,696,000m3 representing 9.9% of the 
reservoir capacity and by the end of the year the total water 
storage was 945,000ra3 representing 5.5% of the reservoir 
capacity. The draw off quantity for domestic purposes 
was 4,099,860m3. The total drawoff for domestic and irrigation 
purposes including evaporation was 4,239,520m3.

The total quantity of water pumped and/or treated from all 
sources of this scheme during 1986 was 7,578,799m3 (including 
losses and quantities supplied to Akrounda Phinikaria local 
irrigators) and the total consumption was 9,360,504m3.

The total demand on the system during 1986 was 7.60MCM compared 
to 9.36MC.M during 1985. The apparent sudden decrease in demand 
is due to the relief of this scheme from its obligations towards 
Nicosia Water Supply as a result of the operation of Kornos 
Treatment Plant.

New Schemes

Phrenaros Scheme. The scheme was designed to supply additional 
quantities of water to Ayia Napa, Paralimni and Protaras tourist 
development area. The scheme provides for a pump house near 
Phrenaros reservoir which is the source of supply, two sets of 
boosting units of 300m3/hr and 160m3/hr respectively, the 
installation of a 400mm dia 7,200m long steel pumping main, the 
construction of a balancing reservoir, at Kokkinokremos, and the 
installation of a trunk main, 3,000m long, 300mm dia from 
Kokkinokremos balancing reservoir to Ayia Napa storage tank. The 
pumping capacity of the scheme is 13,200m3/day and is estimated 
meet the demand upto the year 2000. The scheme was executed in 
stages and was completed and put into operation in July 1986.

Sources and Production

The main sources of the Central Water Supply System and their 
production over the years 1983 to 1986 are given in table IX-7 
below.
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Table IX-7
CENTRAL WATER SUPPLY SYSTEM
YIELD OF SOURCES IE MCM PER AEEUM 1983-1986

Source
1983

Yea
1984

r
1985 1986

Khirokitia Treat.Works
- Drawing from Yermasoyia 1.957 2.487 2.646 2.315
- Drawing from Lefkara

Dam ................. 1.429 1.618 1.901 0.025
- Drawing from Vasilikos

Subsurface Dam ...... 0.001 0.745 0.001 --
- Drawing from

Kalavasos Dam ....... — — 3.456 3.876

Sub-total Khirokitia
Treatment. Works ........ 3.387 4.850 8.004 6.216

Vasilikos & Old BHs
- Vasilikos Sub-surface

dam ................. 0.366 -- 0.001 —
- Boreholes

Psematismenos group .. 0.116(1) — —
Khirokitia group .... 0.168(2) 0.139(2) 0.081(2) 0.091(2)
Alethriko group ..... 0.093(2) 0.062(2) 0.061(1) 0.069(1)

Sub-total Vasilikos
& old boreholes ........ 0.743 0.201 0.143 0.160
Yermasoyia dam
(for irrigation) ....... 0.232 0.281 0.290(4) 0.356

1982-83 Emerg.Schemes
Tokhni ............. -- -- — —
Skarinou ........... 0.337(6) 0.345(4) 0.202(4) 0.110(3)
Menoyia ............ -- -- — —
Alethriko .......... 0.159(1) 0.245(3) 0.220(3) 0.115(3)
Klavdhia ........... 0.507(5) 0.400(5) 0.365(3) 0.294(5)
Khirokitia ......... 0.123(1) 0.095(1) 0.087(1) 0.065(1)
Anglisidhes ........ — 0 .222(1) 0.235(1) 0.263(1)

Sub-total Emerg.Schemes 1 .126 1.307 1 .109 0.847

Totals ................. 5.488 6.639 9.546 7.579

Note: Figures in parentheses indicate the number of boreholes.
The quantities for the treatment works production are given net 
of treatment losses.

The total quantity of water produced shows a decrease of 20.6% in 
1986 over the corresponding 1985 figure. (During 1985 a quantity 
of 2.290MCM was conveyed to Nicosia).

Bulk Consumption

Table IX-8 shows the bulk consumption of the various communities 
served by the CWSS over the years 1983-86.
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Table IX-8
CENTRAL WATER SUPPLY SYSTEM
BULK CONSUMPTIOS IS MCM PER ASSUM 1983-1986

Community Served

Nicosia (via Dhypotamos) ........
Larnaca .........................
Famagusta .......................

Sub-total Towns .................
Western Region Villages
Pano Lefkara ....................
Kato Lefkara ....................
Kato Dhrys ......................
Vavla ...........................
Alethriko .......................
Mazotos .........................
Kivisil .........................
Tokhni ..........................
Menoyia .........................
Khirokitia ......................
Maroni ..........................
Zyyi ............................
Psematismenos ...................
Kophinou ........................
Alpanda-Anaphotia ...............
Meneou-Dhromolaxia-Tersephanou . . .
Klavdhia ........................
KaloKhorio ......................
Mari ............................

Sub-total Western Villages ......
Eastern Villages
Aradippou .......................
Xylotymbou ......................
Dherinia ........................
Avgorou .........................
Phrenaros .......................
Livadhia ........................
Voroklini .......................
Sotira ..........................
Paralimni .......................
Ayia Napa .......................
Kellia ..........................
Troulli .........................
Aradippou-Livestock area ........
Anzio Camp ......................
Akhna Forest (Displaced Persons) .
Pyla ............................
Ormidhia ........................
Xylophagou ......................

Sub-total Eastern Villages ......
Irrigators & Minor Consumers ....

Grand Total .....................

Consumption from CWSS in MCM
1983 1984 1985 1986

0.042 0.339 2.290 —
2.111 2.467 2.793 2.801
0.985 0.986 0.983 0.980

3.138 3.792 6.066 3.781

0.042 0.052 0.076 0.042
0.008 0.009 0.008 0.009
0.008 0.007 0.008 0.006
0.008 0.007 0.007 0.006
0.029 0.028 0.026 0.039
0.031 0.041 0.049 0.048
0.021 0.023 0.025 0.024
0.025 0.027 0.030 0.029
0.002 0.005 0.005 0.005
0.024 0.027 0.019 0.024
0.031 0.037 0.039 0.033
0.026 0.028 0.032 0.027
0.011 0.013 0.011 0.010
-- 0.001 0.034 0.063
0.005 0.033 0.037 0.040
0.107 0.239 0.434 0.491
0.020 0.022 0.036 0.034
0.041 0.019 — 0.002

— — — 0.004

0.439 0.618 0.876 0.936

0.104 0.231 0.282 0.274
0.121 0.117 0.128 0.135
0.137 0.149 0.174 0.180
0.121 0.120 0.130 0.156
0.014 0.036 0.054 0.039
0.127 0.128 0.134 0.125
0.064 0.070 0.074 0.087
0.073 0.088 0.110 0.137
0.247 0.302 0.383 0.462
0.255 0.336 0.426 0.475
0.025 0.025 0.017 0.024
0.036 0.041 0.041 0.041
0.011 0.017 0.001 —

0.013 0.027 0.025 0.028
0.097 0.091 0.093 0.098
0.008 0.027 0.041 0.098

— - — 0.027
— — — 0.127

1.453 1.805 2.113 2.513
0.305 0.294 0.306 0.368

5.335 6.509 9.361 7.598
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Expenditure and Revenue

A statement, showing expenditure and revenue of the Central Water 
Supply System for the year 1986 is shown in table IX-9 below. 
Operation of the Vasilikos Pendaskinos-First Phase supplying 
water to Nicosia is not included here as it is included in the 
accounts of the Nicosia System.

Table IX-9
LARNACA-FAMAGUSTA
CENTRAL WATER SUPPLY SYSTEM

EXPENDITURE AND REVENUE ACCOUNTS FOR 1986

Expenditure

Khirokitia and Lefkara Installations

Electricity .......................
Wages .............................
Materials and others .. . ............

Total ................................................  £90 611

Yermasoyia-Vasilikos Pumping and Maintenance Expenses

Electricity .......................................... 192 352
Wages ................................................  29 205
Materials and others ................................. 3 433

Total ................................................  £224 990

Pumping and Maintenance Expenses
Electricity .......................................... 41 257
Wages ................................................  32 036
Materials and others ................................. 14 580

Total ................................................  £87 873

Khirokitia-Lefkara Regional Water Supply Scheme

Electricity .......................................... 14 580
Maintenance .......................................... 567

Total ................................................  £15 147

Maintenance expenses for Civil Engineering Works

Wages ................................................  17 000
Materials and others ................................. 6 376

Total ................................................  £23 376

£
6 368 

51 255 
32 988
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Kalavasos Dam and Tokhni Pumping Station Installations
£

Electricity .........................................  29 101
Wages ................................................ 15 918
Materials and others ................................  894

Total................................................. £45 913

GRAND TOTAL .........................................  £487 910

REVENUE

Revenue Generated in 1986

Value of water delivered to Larnaca Water Board in
1986 ................................................. 607 819
Value of water delivered to Famagusta area occupied by
Turks in 1986 .......................................  212 712
Value of water delivered to other consumers in 1986 .. 771 177

XTotal value of water delivered in 1986 ............. £1 591 708
Less amount actually collected in 1986 in respect
of water delivered in 1986 ..........................  782 460

XAmount outstanding on 31.12.1986 for water delivered
in 1986 .............................................. 809 248
XXAmount outstanding on 31.12.1985 ..................  1 825 947
Less amount collected in 1986 in respect of water
delivered before 31.12.1985 .........................  798 741

Amount outstanding by 31.12.85 for water delivered
before 31.12.85 .....................................  1 027 206

XXXTotal amount outstanding by 31.12.1986 ........... £1 836 454

Total amount collected in 1986 ...................... £1 581 201

X Includes an amount of £212,712 representing the value of 
980,240m3 of water supplied to Famagusta area occupied by Turks.

XX Includes an amount of £966,370 representing the value of 
ll,051,619m3 of water supplied to Famagusta area occupied by 
Turks during the years 1974-1985.

XXX Includes an amount of £1 179 082 representing the value of 
12,031,859m3 of water supplied to Famagusta area occupied by 
Turks during the years 1974-1986.

Notes on expenditure and revenue account of the Central Water 
Supply System for 1986.

(a) This statement does not include for the amortization cost of 
the installations of the CWSS. Details of capital costs and 
annual amortization are given in table IX-10. It is seen from 
the table that the total annual amortization cost of the system 
amounts to £979,580.
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<b) Expenditure under the heading "Khirokitia and Lefkara 
Installations” refers to Khirokitia Treatment Works and Lefkara 
Dam.

The total quantity of water treated during the year reached 
6,216,461m3 and the unit running cost was 1.46 cents/m3.

<c) Expenditure under the heading ’’Yermasoyia-Vasi 1 ikos Pumping 
and Maintenance Expenses” refers to the running expenses of 
Yermasoyia Boosting Station, Vasilikos Boosting Station and 
Vasilikos Subsurface Dam Pumping Scheme.

(d) Expenditure under the heading "Pumping and Maintenance 
Expenses” refers to the following installations:

X BHs no. 11/69, 4/69 in the Khirokitia area 
X BH no. 45/73 in the Alethriko area

1982-1933 Emergency Scheme Installations

X BHs no.114/80, 127/80, 112/80, 38/82, 16/79 in the
Klavdhia area.

X BHs no. 73/80, 15/83, 75/83 in the Alethriko area.
X BHs no. 133/80, 80/83, 55/83, in the Skarinou area.
X BH no. 45/61 in the Khirokitia area.
X BH no. 141/83 in the Anglisidhes area.

The total quantity produced by these sources during 1986 was 
1,006,856m3.

The unit cost of pumping and maintenance was therefore 8.73 
cents/m3.

(e) Expenditure under the heading "Khirokitia-Lefkara Regional 
Water Supply Scheme” refers to the running expenses of two 
boosters, pumping treated water to Pano Lefkara, Kato Lefkara, 
Kato Dhrys and Vavla villages.

The total quantity of water boosted during the year was 63,755m3.

(f) Expenditure under the heading "Maintenance Expenses for 
Civil Engineering Works” refers to maintenance expenses for the 
Yermasoyia-Khirokitia, Lefkara -Khirokitia, Tokhni-Khirokitia and 
Khirokitia-Phrenaros mains.

<g) Expenditure 
Pumping Station 
four boosters at 
Kalavasos dam to

under the heading "Kalavasos Dam and Tokhni 
Installations” refers to the running expenses of 
Tokhni Pumping Station pumping raw water from 
Khirokitia Reservoir.
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Table IX-10
LARNACA-FAMAGUSTA-CENTRAL WATER SUPPLY SYSTEM 
AMORTIZATIOS COSTS OF CAPITAL INVESTMENTS

Installations Year Capital Period Annual
compl Cost Years Amortization

Cost
£ £

Vasilikos & Khirokitia 
BHs & Conveyors 1970 239 800 40 22 290
Khirokitia Phrenaros 
pipeline 1970 879 300 40 81 740
Lefkara Dam 1974 1 266 600 40 117 740
Lefkara-Khirokitia pipeline 1974 367 000 40 34 120
Khirokitia Treatment Works 1974 227 200 40 21 120
Yermasoyia Dam 1968 (950 000)
- Charged to W.S. 330 430 40 30 720
Yermasoyia Conveyor 1982 950 000 10 148 030
Emergency BHs 
Khirokitia Treatment Works

1983 175 777 5 45 190

extension: 
- Civil 1985 136 955 40 12 730
- Μ & E 1985 112 726 20 12 350
Kalavasos Dam 1985 (6 358 000)
- 40% charged to W.S. 2 543 200 40 236 420
Kalavasos pipeline 1985 (2 194 000)
- 40% charged to W.S. 
Tokhni Pumping Station:

1 633 000 40 151 800

- Civil 1985 193 000 40 17 940
- Μ & E 1985 327 000 20 35 820
- Vehicles for VPP (part) 1985 45 000 5 11 570

Totals £ 9 426 988 £979 580

Chemical Laboratory of Khirokitia Water Treatment Works

The Khirokitia Water Treatment Works were commissioned in 1974. 
For the period 1974-78 the operators at the works carried out 
some simple chemical tests, (analyses) of the water to check its 
chlorine content, turbidity, pH and conductivity.

In early 1978 the WDD set up a modern chemical laboratory at 
Khirokitia Water Treatment Works which was to cater for the needs 
of the treatment works and to a large extent of WDD in respect of 
Drinking Water Supplies.

The laboratory is presently staffed with two persons only one 
Chemist and one Technical Assistant who works as a laboratory 
assistant. The laboratory undertakes all the chemical analyses 
of drinking water and carries out chemical tests for water- 
conductivity, pH, total dissolved solids, total hardness, 
chlorides, sulfates, carbonates, fluoride, nitrite, 
bicarbonates, nitrates, sodium, potassium, calcium, magnesium and 
aluminium. All the bacteriological tests of raw and drinking 
water are presently being carried out by the State General 
Laboratory in Nicosia.
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Samples of water from existing boreholes and reservoirs being 
used for urban water supply are collected monthly by the VDD 
District Offices and are tested at the laboratory. Also samples 
of the water used for village water supply are tested annually.

In addition to the above analyses, the laboratory also carries 
out several chemical tests in connection with new projects 
undertaken by the VDD (Such as the Vasi1ikos-Pendaskinos Project, 
the Southern Conveyor Project etc.) and in cases where water 
from a new borehole will be used for drinking purposes.

During the year 1986, 1,840 chemical analyses of drinking water, 
were carried out, at the laboratory of Khirokitia Water Treatment 
Works. Details of the chemical analyses are shown in table 
no. IX-11.

In addition to the chemical analyses mentioned above, samples of 
water from the Yermasoyia and Lefkara Dams were collected 
monthly, and jar tests for estimating coagulant dosing 
requirements were carried out.

Table IX-11
SUMMARY OF CHEMICAL ANALYSES

Month Number of chemical analyses
Larnaca Nicosia Limassol Paphos Polis Khirokitia Total

January 13 21 — — 20 64 118
February 25 — 16 — 47 74 162
March — 46 — 35 — 85 166
Apri 1 28 — — 42 — 102 172
May -- 60 16 42 -- 90 208
June -- — — -- 32 115 147
July 53 — — — — 88 141
August — 50 — — 35 96 181
September — — 43 30 — 105 178
October — 24 — 42 -- 84 150
November 13 14 16 40 — 63 146
December 23 22 26 — — — 71

Total 155 237 117 231 134 966 1 840

TOWN WATER BOARDS

NICOSIA WATER BOARD

Water shortage was again this year the basic problem of this 
Water Board. Because of the drought, the total quantity of water 
supplied to the service reservoirs of the Water Board from all 
sources was by 0.306MCM less than that of 1985, despite the fact 
that the supply from Kornos Treatment Works was by 0.858MC-M 
greater than the quantity supplied last year from Khirokitia 
Treatment Works.

The decrease in production, and the increased water supply 
demand, aggravated further the water shortage problem and 
therefore restrictions on the supply had to be imposed from 
16.4-1.5.86 and 16.6-4.10.86.
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During 1986 the Nicosia Water Board set up the Leak Detection and 
Monitoring System and worked with Thames water authority with the 
object of applying an Integrated Data Management System and hence 
achieving a better control on the distribution of water. 
Furthermore using modern technology the Nicosia Water Board can 
monitor the level of unaccounted for water and proceed with the 
systematic detection and correction of leakages .

The first results are expected at the end of the year 1987.

New Schemes

The construction work, for the installation of a trunk main 
commencing from Lakatamia Reservoir and terminating at Platy 
Area, east of the town, which commenced in mid 1985 was 
completed on 31.7.86 at a total cost of £296,682. This trunk main 
is 6,382m long and consists of 500mm, 450mm, 400mm and 300mm dia. 
A.C. pipes class 20. The object of this pipeline is to improve 
the water supply of the Platy area of Eylanja and other areas en 
route, where an underpressure supply has been observed for the
last few years.

Water Supply Data

Total quantity of water delivered to the 
service reservoirs or directly into the
distribution system ..........................  10 434 660m3

Total quantity of water consumed as registered 
by area meters < including Nicosia Water
Commission)...................................  10 218 459m3

Total consumption during 1986 as registered by
individual consumers meters in the Greek sector
only .........................................  5 987 423m3

Unaccounted for water ........................  22.73%

Maximum daily summer consumption (Based on area
meter readings and including Nicosia Water
Commission. Registered on 15.7.1986-restricted
supply) ......................................  40 359m3

Total number of consumers on 31.12.85 (Greek
sector only) .................................  42 412 no

Total number of consumers connected in 1986 ... 1 768 no

Total number of consumers on 31.12.1986 ......  43 984 no

Average number of consumers during 1986 ...... 43 198 no

Average gross supply per consumer ............  499 1/day

Extension of distribution system (100mm, A.C pipes) 4 568m 

Total length of distribution system as at
31.12.1986   545 770m
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Total number of Fire Hydrants installed during 
1986 ......................................... 4 no

Total number of Fire Hydrants installed as on
31.12.1986 1 876 no

From the information available, the quantity of water supplied to 
the area of Nicosia under Turkish control was 2.514MCM or 24.6% 
(As registered by area meters).

Limassol Vater Board

The Vater Board Sources met satisfactorily the water demand and 
the town enjoyed a satisfactory supply throughout the year 1986.

New Schemes

The improvement of the distribution system and service reservoirs 
were studied by Consulting Engineers and their report was 
submitted in 1981. It envisages the construction of two new 
service reservoirs and the laying of a number of trunk mains 
within the distribution system for improving its conveyance 
capacity.

During the year, construction work started for contracts 1 and 2 
at a total cost of almost 3 million pounds. These contracts are 
related with the construction of service reservoirs and 
distribution trunk mains.

Kouris Scheme

This scheme was designed to replace Garyllis boreholes a number 
of which were disconnected. These boreholes are situated within 
an inhabitated area of the town and the quality of their water 
has deteriorated rendering it unsuitable for domestic 
consumption.

The scheme utilizes six boreholes with Nos 51/77, 153/83, 130/84, 
76/85, 130/85 and 155/85. The scheme also provides for the
construction of a 500m3 capacity collecting tank, a pump house 
the installation of 3 no. boosters (one stand-by) of a capacity 
of 250m3/hr each and the laying of a pumping main, of ductile 
iron pipes, 400mm in dia and 10,900m long. The scheme was put in 
hand in January 1985 and almost completed by the end of the year 
1986 at a total cost of one million pounds.

Vater Supply Data

Total quantity of water produced from all
sources during 1986 ............................  8 922 782m3

Total quantity of water consumed as registered
by area meters ................................. 8 837 964m3

Total consumption during 1986 as registered by
individual consumers meters ...................  6 737 301m3

Unaccounted for water (Production/consumption).. 24.49%

I X - 2 3



Total number of consumers connected in 1986 (new) 1 879 no

Total number of consumers on 31.12.1985 ....... 37 621 no
and on 31.12.1986 .............................  39 921 no

Average number of consumers during 1986 ....... 38 771 no

Average gross supply per consumer .............  631 1/day

Extension of distribution system (100mm, 150mm,
200mm and 250mm A.C. and P.V.C. pipes)......... 31 167m

Total length of distribution system as at
31.12.86 ......................................  457 832m

- Total number of Fire Hydrants installed during
1966 ........................................... 52 no

Total number of Fire Hydrants installed as at
31.12.1986   1 513 no

Famagusta Water Board

Maximum daily summer consumption (registered
by area meters on 25.7.86) ....................  33 478m3

Since the Turkish occupation of Famagusta town in 1974, the 
Cyprus Government is supplying water free of charge to the 
Turkish residents of the town. The total quantity of water 
supplied during 1986 was 0.980MCM.

Larnaca Water Board

The water supply of this town is supplemented by 85% of its 
total water requirements from the Central Water Supply System. 
The total quantity of water delivered to Larnaca Water Board from 
this system during 1986 was 2.801MCM, which is greater by 
0.008MCM than that of 1985. The production of the Water Board
owned sources was 0.468MCM.

Water Supply Data

Total quantity of water produced from all
sources during 1986 ..........................  3 268 503m3

Total quantity of water delivered from the 
service reservoirs or directly into the
distribution system (Reservoir Outlet)........ 3 154 610m3

Total quantity of water consumed as registered
by area meters ................................  3 208 960m3

Total consumption during 1986 as registered by
individual consumers meters ...................  2 652 565m3

Unaccounted for water (Production/Consumption) 18.85%
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Total number of consumers connected in 1986 (483
consumers were disconnected) ..................  945 no

Total number of consumers on 31.12.1985 ....... 17 979 no
and on 31.12.1986 .............................. 18 441 no

Average number of consumers during 1986 .......  18 210 no

Average gross supply per consumer .............  492 1/day

Extension of distribution system (100mm, 150mm,
200mm and 250mm A, C. pipes) .....................  2 720 m

Total number of Fire Hydrants installed during
1986 ........................................... 12 no

Total number of Fire Hydrants installed as at
31.12.1986   790 no

Paphos Water Supply

The water supply of the town is administered by the Municipality. 
Although the capacity of the Municipality’s sources could meet 
the demand, carrying capacity limitations of the main conveyor 
pipeline, have necessitated the augmentation of the town’s supply 
from the ’’Paphos Lower Villages” Government Water Supply Scheme 
by 55,435m3. Despite this augmentation, the demand during the 
summer months could not be met and restrictions on the supply 
were imposed. The restrictions provided for a supply every other 
day.

Water Supply Data

Total quantity of water produced from all
sources during 1986 ........................... 1 785 657m3

Total quantity delivered en route ............  26 413m3

Total quantity of water delivered to the 
service reservoir or directly into the
distribution system ..........................  1 759 244m3

Total consumption during 1986 as registered by
individual consumers meters ..................  1 244 313m3

Unaccounted for water ........................  28.84%

Average daily summer consumption (July-Sept.) . 4 376m3

Total number of consumers connected in 1986 ... 742 no

Total number of consumers on 31.12.1985 ...... 7 306 no
and on 31.12.1986 ............................. 8 048 no

Average number of consumers during 1986 ......  7 677 no

Maximum daily summer consumption (Based on area
meter readings registered on 4.8.86) .........  14 110m3
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Average gross supply per consumer 628 1/day

Extension of distribution system <100mm, 150mra, 
and 200mm A.C. pipes)......................... 3 149m

Total length of distribution system as at 
31.12.1986 ............................. 150 743m

Total number of Fire Hydrants installed during
1986 11 no

Total number of Fire Hydrants installed as at
31.12.1986  171 no

GOVERNMENT REGIONAL WATER SUPPLY SCHEMES

These schemes supply water to rural population on a regional 
basis. Water is supplied in bulk to the service reservoir of 
each community and the distribution is the responsibility of the 
village water supply committee. These schemes are composed of 
the sources, balancing tanks, conveyor pipelines and associated 
pumping installations and are wholly financed by Government. 
Theses schemes operate with automatic control equipment. 
Periodic supervision as well as maintenance work are carried out 
by the District Offices of the Department. During 1986 the 
following regional schemes were in operation.

Paphos Lower Villages

This scheme supplies water to 21 communities, to Mesoyi 
Industrial Estate, Anatoliko Industrial Estate, Paphos Airport 
and supplements the Paphos Town water supply.

The sources of this scheme are now BHs 67/84, 72/85, 90/85,3/86 
and 20/86 in Xeropotamos river and BH 7/85 near Armou 
vi1lage.

Due to the drought, the yield of boreholes nos. 57/72 and 56/75 
was aggravated further and it became evident early in the year 
that the water demand could not be met.

A scheme was designed early in the year to connect 3 new 
successful boreholes which were drilled in Xeropotamos river 
downstream of the existing ones. The scheme provided for the 
utilization of boreholes nos. 3/86, 72/85 and 90/85, the 
installation of steel pumping mains of 250mm, 200mm and 150mm 
dia, and of a total length of 1,330m, at a total cost of £58,800.

Work for the execution of this scheme commenced on 29.7.1986. 
By Septembrer 1986 the pipework was completed and the boreholes 
were put into operation on a temporarty basis with pumping 
equipment made available through the worshop of the Department, 
pending the supply of electricity. The total expenditure 
incurred by December 1986 was £41,195.

The total expenditure for the operation and maintenance of 
the scheme was £40,830 and the revenue generated was £42,238. 
More details on expenditure and revenue are given on table IX-12 
below:
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The total quantity of water produced during 1986 was 
868,807ra3 and the total quantity delilvered was 767,899m3.

Table IX-12
PAPHOS LOVER VILLAGES REGIONAL WATER SUPPLY SCHEME 
EXPENDITURE AND REVENUE ACCOUNT FOR 1986

Expenditure £
Electricity cost .................................. 32 070
Maintenance expenses .............................  8 760

Total ............................................. £40 830

Revenue

Amount collected for 1986 ........................  25 130
Outstanding accounts for 1986 ....................  17 108

Total ............................................. £42 238

Outstanding accounts by 31.12.1985 ...............  30 660
Less amount collected in 1986 ....................  14 113

Total ............................................. £16 547

Total amount outstanding by 31.12.1986 ...........  £33 655

This statement does not include for the amortization of the 
capital expenditure of the schemes. The amortization cost of 
the installations is estimated at £32,147 p.a. Without taking 
into account administration expenses and other overheads, the 
total deficit for the year 1986 amounts to £33,990.

Arminou Regional Scheme

This scheme supplies water to eight communities. The source of 
this scheme is BH 56/72 in Dhiarizos river near Arminou 
village. The total quantity of water distributed to the 
eight villages in 1986 was 62,252m3. An additional quantity of 
10,773m3 was supplied for irrigation to individuals from Mesana 
and Kedhares. The total expenditure for the operation and 
maintenance of this scheme was £17,631 while the revenue
generated for the same year was £3,568. More details on 
expenditure and revenue are given in table IX-13.

Table IX-13
ARMINOU REGIONAL SCHEME

EXPENDITURE AND REVENUE ACCOUNT FOR 1986 

Expenditure

Electricity cost . . . 
Maintenance expenses
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Total £17 631

Revenue

Amount collected for the year 1986 
Amount outstanding for 1986 .....

1 425
2 143

Total £3 568

Outstanding account by 31.12.85 
Less amount collected in 1986 .

6 159 
37

Total £6  122

Total amount outstanding by 31.12.1986 £8 264

This statement does not include for the amortization cost of 
capital expenditure of the scheme. The amortization cost of the 
installations is estimated at £6,895 p.a. The total deficit for 
the year, without taking into account administration expenses and 
other overheads, amounts to £13,922.

Timi Water Supply Scheme

This scheme supplies water to Timi village only. The source is 
BH2821, and the total quantity of water produced during 1986 was 
23,031m3.

The total expenditure for the operation and maintenance of 
the scheme was £1,978 and the revenue generated was £461. The 
total amount outstanding by 31.12.1986 was £1,184.

Ambelitis Water Supply Scheme

This scheme supplies water to Ambelitis village only. The source 
of the scheme is Kefalovrysos spring near Vrecha village. The 
water is conveyed to the village storage tank by a booster pump 
installed near the spring.

The total quantity of water pumped in 1986 was 53,542m3 and the 
total expenditure for the operation and maintenance of the scheme 
was £5,958.

Amathus Scheme

This scheme has been established under the Government Water Works 
Law to supply water to Amathus Tourist Development Area. The 
scheme is administered by a committee composed of the Director 
General of the Ministry of Interior as Chairman and the
Directors General of the Ministries of Agriculture and
Natural Resources, Finance, Communications and Works and Commerce 
and Industry, as members. The scheme is operated by the Limassol 
District Engineer of the Department in cooperation with the 
District Officer, Limassol.

The sources of this scheme are two boreholes, 946 and 933 
situated in Yermasoyia River. The total quantity of water- 
distributed during 1986 was 640,623m3. The total cost of the



operation and maintenance of the scheme was £42,716 and the 
revenue generated for the same year was £83,073.

More details on expenditure and revenue are given on Table IX-14.

Table IX-14
AMATHUS WATER SUPPLY SCHEME
EXPENDTITURE AMD REVENUE ACCOUNT FOR 1986

Expenditure
£

Electricity cost .................................... 8 512
Maintenance expenses ................................ 12 288
Pumping fees (Yermasoyia aquifer) ..................  21 916

Total ...............................................  £42 716

Revenue

Sale of water ....................................... 30 489
Connection fees ..................................... 52 584

Total ...............................................  £83 073

Moutayiaka Regional Scheme

This scheme supplies water to 10 communities. The of the scheme 
are two boreholes, 64/64 (Hydr.No.287) and 180/59 (Hydr.no.8 ) 
situated in Yermasoyia River. The operation and maintenance of 
the scheme is the responsibility of the District Officer, 
Limassol.

The total quantity of water distributed to these ten 
communities in 1986 was 466,880m3 as given below:

Villages Consumption m3

Ayia Phyla ....................................... 100 000
Polemidhia National Guard Camp...................  4 000
Ayios Athanasios ................................. 168 260
Moutayiaka ....................................... 77 480
Ayios Tykhonas ................................... 37 040
Parekklisha ...................................... 52 610
Moni - Moni National Guard Camp .................
Monagroulli ...................................... 16 160
Armenokhori ...................................... 7 710
Phinikaria ....................................... 3 620

Total ............................................  466 880m3

The total expenditure for the operation and maintenance of 
this scheme was £39,523 and the revenue generated was £20,000.

More details on expenditure and revenue are given on Table IX-15 
below:
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Table IX-15
MOUTAYIAKA REGIONAL VATER SUPPLY SCHEME 
EXPENDITURE AND REVENUE ACCOUNT FOR 1986

Expenditure
£

Electricity cost ...................................  27 105
Operation and maintenance ..........................  12 418

Total ............................................... £39 523

Revenue

Amount collected in 1986 ...........................  29 320
Amount outstanding by 31.12.1986 ...................  20 680

Total ............................................... £50 000

Outstanding amount by 31.12.1985 ....................  8 634
Less amount collected in 1986 ......................  —
Total amount outstanding for water delivered before
1986 ................................................ 8 634

Total amount outstanding by 31.12.1986 ..............  £29 314

Yennasoyia Water Supply Scheme

This scheme supplies water to Yermasoyia village and Potamos tis 
Yermasoyias with a total population of 5,000 persons during 
winter and 20,000 persons during summer. This scheme supplies 
also a number of hotels and other tourist installations in the 
coastal area of Potamos tis Yermasoyias.

The sources of the scheme are four boreholes, 63/64, 
25/72, 72/75 and 107/61 situated in Yermasoyia river, and Ayios
Photis spring.

The operation and maintenance of this scheme is the 
responsibility of Yermasoyia Improvement Board.

The total quantity of water produced during 1986 was 941,169m3.

The total expenditure for the operation and maintenance of 
the scheme was £57,200 while the revenue generated was £96,937.

More details on expenditure and revenue are given on table IX-16 
below:

Table IX-16
YERMASOYIA VATER SUPPLY SCHEME 
EXPENDITURE AND REVENUE ACCOUNT FOR 1986

Expenditure

Electricity cost ......................
Maintenance ...........................
Pumping fees (Yermasoyia aquifer) .....

Total .................................

£
23 553 
7 049 

26 598

£57 200
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Revenue

Sale of water ............
Connection fees ..........
Capital expenditure ......
Amount outstanding for 1985

72 844 
14 793 
1 300 
8 000

Total £96 937

Phrenaros Hew Pumping Scheme

This scheme, was put in operation in August, 1986. It supplies 
additional quantities of water to Ayia Napa, Paralimni and 
Protaras tourist area. The total quantity of water pumped during 
1986 was 65,755m3 and was distributed as follows:

Ayia Napa .......................................... 33 079m3
Paralimni & Protaras ..............................  32 676m3

Total ..............................................  65 755m3

The total expenditure for the operation and maintenance of the 
scheme during 1986 was £2,326 out of which £2,021, being expenses 
for the wages of the reservoir and pumping station attendant, is 
included under the heading ’’Maintenance Expenses for Civil 
Engineering Works” of Table IX-9. Revenue generated during the 
year was £3,025 <65755m3 @ 4.6 cent/'m3). The whole amount was
outstanding at the end of the year pending the approval of the 
unit rate of 4.6 cent/'m3 by the Council of Ministers.
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X D I V I S I O N  O F  O P E R A T I O N  A N D  M A I N T E N A N C E  
OF I R R I G A T I O N  P R O J E C T S

BY
N. Tsiourtis 
Se n ior Wa te r E nginear

Introduction

This D i v i s i ο n i n c 1 u d e s t h e B  r a. n c h e s d e a. 1 i n g w i t h !

t  The management., operation and maintenance of Government 
Waterworks.
t  T h e m a i n t e n a n c e o f c  n t r i b u t o r y  i r r i g a t i  n p  r o j e c t s .

During 1986 the Division consisted of the following staff;

1 Senior Water Engineer - Head
2 Topographer Irrigation Engineers Class I 
1 Exe c ut i ve Engi nee r II
1 Senior Superintendent
2 Senior Techni c ians
1 Chief Foreman
2 Technician II 
10 Total Staff

Definitions

Government Waterworks;

These are the projects constructed under the Government waterworks 
Law Cap. 341. These projects are listed in Tables X-l and X-7.

Contributory Irrigation Projects

These are projects constructed under the Irrigation Division Law 
Cap. 342. A list of these projects is given in Tables X-Sa and 
X-Gb.



MANAGEMENT AND OPERATION PROCEDURES

i he
3. Γ 0

management 
carried c»ut

3. η d ο ρ* e r e. t i ο η o t 
0.s> toil owe!

the v a r i o u s c a t e g or ies

i1 . G o v e r η r m e n t Waterworks

The Γ i’l 3. Γ» -Ξ*l—! 0 Γ: ! 0 Π "t- and operation ot th J00.0 ρ r o j 0 C t-S 0. r 0 C 0. P P I

(a ) Waterworks Commi 11ees established a c c o r d i n g t o the
ot irit relevant Law. i he waterworks Committees» are u ■ u a i 1 y 
corπρoaed o f  the f  o11owing!

ΓΚ■=» i | 'Diet I 1

Oisΐ·r i c t U11 icer c>t t> >e 0 1 s t·r i c t ι n wi ? i c!~· the ρr o j e c t■ 
si tuated.

•ere

Memhere

U I P 0 C t· O P ο T the Water U e v e 1 ο ρ m e nt D epa r i· r m e n t o r
representati VS . Director of the Deρar tmeni.!_· !Jif Agr i cu 11·ure or
r e F' r e s e n t a t-1V 0 Director c>f t. h 0 L 0. Π d 0. n d bur V  tr y bd 00 j-‘ 0. ! · »_· ft f 0 ! ί t. !_i 1 ·
representati V P-1 Two or more member s elected by thie f armers .

his

i ne Comm 11 tee is responsible tor the overall administra tion and 
management ot the Government Waterworks Project such as!

io make recommendations on the development·; conservation/ 
management and efficient use of the available water resources of 
the project.

·+■ ι o manage and oFierate the pro ject with a view to!

1 o v e t h e s t a n d a r d o f a g r i c u 11 u i
— improve the methods of irrigation
- increase the revenue from land and water utilization to the full

*~f C ΟΓ»  ΟΙ Ϊ 1  i  C V O . i  U 0

~ t - O  sell t-he W S. t · 0  Γ  S  t ·  the Π Ο Γ π ί Π δ  i  ρ& t * 0 S  e ρ ρ Γ  Ο  V  0  d  h  y t .h » 0  

Government and see that the fees and charges are collected.

(. h ) ι he Director of the Water Developri'ient DeF*artment who
undertakes to operate, manage and maintain the Government 
waterworks. ihe only projects whose operation and maintenance are 
with the Director of the WDD is the Paphos Irrigation Project, the 
khrysokhou Valley Project, the Xyliatos Dam project and
Vas i 11 k os-Pendask i ηos Pr o .i ec t.

ι ne go mmi ttees and the Director of WDD have their own budgets, 
approved by the Minister of Finance and the Council ot Ministers
■f·PEpHc i ve 1 y

! he water selling rates a pf· roved by the Council of Ministers are 
shown on Table X-da.



Gontricutory Irrigation Projects (Major and Minor)

The operation of the contributory projects is carried out by the 
Irrigation Division Committees. These committees are chaired by 
the District Officer and members to the committees are 
beneficiaries elected by the general assembly meetings of the 
I r r i gat i on D i v i s ion benefi c iaries. The Water Deve1opment 
Department in such cases gives technical advice both to the 
District Officer and to the Committees. The cost of the operation 
of these projects is born in total by the beneficiaries.

3. Government Recharge Waterworks

These are managed directly by the Water Development Department 
iGee iah1e X- /).

H A I N T E N A N C E  P R O C E D U R E S

The maintenance of the irrigation waterworks is carried out by the 
Water Development Department but depending on the type of the 
Project the expenses are either paid in full by the Government or 
are shared between the Government and the Irrigation Division. The 
procedure are as follows:

A. Government Waterworks;

The maintenance of these projects is carried out by the Water 
D e v e 1 ο p m e n t D e p a r t m e n t b e i n g t h e G o v e r n m e n t' s A g e n c y f o r 
waterworks and the costs are paid in full by the Government. By 
the term maintenance we mean routine dam and pipeline maintenance, 
valves and water-meters repairs or replacements, paintings of metal 
works or woodworks etc.

B . Contributory Irrigation Projects:

The maintenance of these projects is carried out by the Water 
Development Department but the costs are shared between the 
Government and the specific Irrigation Division usually at a ratio 
of 2 to 1. Some maintenance or repair works are carried out by the 
r e s ρ e c t i v e I D d i r e c 11 y .

W A T E R  D E V E L O P M E N T  DA T A

Cyprus is an island and all available water resources are those 
that result from overall precipitation. The total precipitation in 
an average year is estimated at 4, GOO MCM, where 1,270 MCM/annum 
are lost in the form of evaporation, 900 MCM/annum are lost in the 
form of evapotranspiration from cultivated crops, 1,480 MCM/a are 
lost in the form of evapotranspiration from forest pasture and 
grass and irrigated crops. The annual surface runoff is estimated 
at 800 MCM and the groundwater and springs another 350 MCM. As it 
is seen from the above only 950 MCM or 21X of the total 
precipitation are available for development both surface and 
groundwater. The groundwater resources being easier to develop are 
at present overpumped. The annual extraction from the boreholes is 
estimated at 370 MCM and the total springs yield is around 30 MCM. 
Out of these quantities 300 MCM are used for irrigation where the 
rest 100 MCM are used for domestic and industrial consumption.

X



The s u r f a c e s  water- r e s o u r c e s  b e i n g  such more e x p e n s i v e  to be 
developed, remained u n d e v e l o p e d  until the b e g i n n i n g  of the 1960's * 
By the b e g i n n i n g  of i960 the total water s t o r a g e  ca p a c i t y  of d a m s  
all over the island a m o u n t e d  to 6.2 MCM c o m m a n d i n g  an area of 
1,525 H e c t a r e  of irrigated land. S o o n  after this (after
i n d e p e n d e n c e)  the G o v e r n m e n t  of the Republic s t a r t e d  a 
c o n s t r u c t i o n  program to d e v e l o p  as mu c h  as p o s s i b l e  more surface 
w a t e r r e s our c e s . Many p r oje cts we re c ο ns t ru c ted whic h in c r eased 
the w ater storage capacity of dams, to 148.5 MCM, 130.5 M C M  for 
i r r i g a t i o n  a nd domestic water supply and the rest 18.0 M C M  for 
r e e ha r ge pu r ρ oses whe r e the c omma.nded a r e has r i sen to 17,434 
h e c t a r s .

Details on the projects and the rate of storage development are 
given in Drg. No. AG/1R/37 •’'Cyprus Dam Project and Regional 
Development" and "progress in Dam Construction".

S U M M A R Y  OF MANAGEMENT, O P E R A T I O N  A N D  M A I N T E N A N C E  DATA
♦

The overall average precipitation during the hydrological year 
under review was 435 mm or 84% of the 30 year average of the 
Government controlled area, where the total volume of wates 
available in the dams from the boreholes and river diversions in 
the Government controlled area amounted to 72.285 MCM. From this* 
quantity 32.563 MCM were used for irrigation, 10.606 MCM were used 
for domestic water supplies, 6.208 MCM were used for ground water 
recharge and another 0.556 MCM seeped through or below the damS 
and another 4.252 MCM were lost as evaporation. The rest
18.000 MCM remained in the dams for over year storage or lost in 
the d i s t r i but i οn s y s tem or as over f1ow. P r o j e c ts i n the Turki sh 
occupied are not included here as we cannot, collect the necessary 
information.

The total area commanded by the irrigation projects is estimated 
at 17,484 Hectars where an estimated area of 8,449 hectars, has 
been irrigated, planted with citrus, bananas, deciduous, 
vegetables, potatoes etc.

Maintenance works totalling £303,332'· were carried out on fifty 
four projects. These include routine maintenance on the dam 
s t r uc tu r es and the d i s t r i bu t i οn s y s tems . Fo r the Gove r nmen t 
irrigation works a total of £279,803 were spent where for the' 
r e c: h a. r g e w o r k s a n a m o u n t o f £ 1,262, £12,823 f o r P i t s i 1 i a a. n d
£9,440 for the other.

Government Waterworks

In the year under review, the total quantity of water available 
from the Government irrigation projects reached the figure of 
67.006 MCM.

From this total, a quantity of 45.548 MCM or 68.0% was utilized, 
28.734 MCM for irrigation, 10.606 MCM for the domestic water- 
supply and 6.208 MCM for recharge purposes. The rest of the water- 
remained in storage or lost in the form of overflow. In the same 
period 3.162 MCM were jost in the form of evaporation where* 
another 0.566 MCM were lost as seepage or deep percolation (see 
Table x — 1 ,

X-4



Fhe irrigation water was used to irrigate fully or partly 7,215 
hectare of land planted with citrus, bananas, vines, deciduous, 
vegetables, potatoes, cereals and olives (.bee iaole X ~ x ) .

The gross income from the sale of water amounted to £'1,043,534 
being the income from the sale of water at the rates shown on 
i able X-ba . i he operstiona 1 expenses amounted to £io2‘,/S8 being 
the cost for the payment of the watermen, and the bill collectors 
etc., which amounted to 0.7 cent./CM of water sold or 0.4 cent/CM 
of water utilized. The maintenance expenses on government projects 
amounted to £273,803 i.e. 1.0 cent/CM of water sold or 0.5 cent/CM 
of water utilized. The power expenses amounted to 307,Oil i.e. 1.1 
cent/CΜ of wate r sο1d or 0.7 c ent/CΜ of wa te r u till zed.

!he total annua 1 operation, maintenance and power expenses 
amounted to 753,554 which amounts to 2.8 cent/CM of water sold ότ-
ι .7 cen t/CΜ of wa te r ut i1i zed.

Evaporation losses from the reservoirs amounted to 3.152 MCM or 
5.9% of the total storage capacity available. The seepage losses 
where estimated at 0.555 MCM or 1.8% of the total storages.

The overall water utilization and land utilization indexes are 
58.8% and 82.3% respectively. Of the 28.734 MCM used for 
irrigation 27.353 MCM were sold at the nominal rates, (35.2%) 
whereas the rest 1.375 MCM, (4.8%) were given free of charge as 
water rights or overflows.

A summary of the above data in detail is given in Tables X-l , X-4 
and X-5 where more details are given on each project under 
separ a te headi ngs.

Table X-5 gives data on the operation and maintenance of the 
government irrigation projects for the last 18 years.

Fable X—8 gives data on the operation and maintenance for the last- 
two years.

Contributory Irrigation projects

In general there are 53 contributory irrigation projects with 
total capacity 9.558 MCM commanding an area of 5,853 hectare. Nine 
projects of total capacity 5.235 MCM or 55.4% of the total 
capacity of contributory schemes, commanding an area of about 
3,827 hectare are situated in the Turkish occupied area and on 
which no data are collected. Forty one projects of total capacity 
2.133 MCM, commanding an area of 338 hectare belong to the 
Pitsilia Project. During the year under review the total quantity 
of water collected by the contributory schemes amounted to 5.273 
MCM out of which 3.329 MCM were used for the irrigation of 1,234 
hectare of land where the rest were lost in the form of 
evaporation or remained in the dams and/or ponds for over year 
storage. See Tables X-6a and X-5b, for details.

over
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TABLE X -2  -  CROPS AND AREAS IRRIGATED BY GOVERNMENT IRRIGATION
PROJECTS

Ser Crop Area
No. Hect-ars

i citrus ...............  iySs.y
 Bananas ..............  547.1
>! ! c*.D i Θ Grapes..........  1 4‘dO . d
4 Dec iduous ............  i 72.2
Pi v0Q0iabl0S ...........  / bo. c*
K rOt9.tO05 .............  dOS . d
7 L-0i*0d 15 ..............  S  . 4
8 Olives ...............  24.3
y G r C«»JT*d~ Nu t-S ..........  Sbji!. O
10 deasona 1 .............  973./
11 ! O u B . C co ..............  . o
1 S Hvoc ados .............  4fc>. ·:>
Is Alta-Alfa ............ i i y . S

To La 1 / y i t>. t>

X-o



TABLE X-3a - G O V E R N M E N T  I R R I G A T I O N  P R O J E C T S  AND A P P R O V E D U A T E R  
C H A R G E S  i N C E N I / M 3

Ser. 
No.

Project- Over- Indus- 
flow driai

Flat Rate

Ml'ydKri ............
Ayia Mari πa .......
k, ct | opana y ι o 11 s .....
K i t i ...............
j_ 01 k* 3. y*· a ............
Γ 0 ΠΊ 0 5 ..........................................................  U  .

V 0 ffi a. S Ο V 1 El r* 01 0 Γη I  dh I  Ε». “
Paphos .............  —
M a v r o k ο 1 y m bos ......
K h r y  5 o k h o u  v a l l e y  . . .  -

Γ  ! ■ t r td V;*

C\

l i Vas ili k os-r enda.sk i nos 15.5, 17

TABLE X - B b  — G O V E R N M E N T  I R R I G A l I O N  P R O J E C T
INCLUDING C A P I T A L  AN D  A N N U A L  C:0S iS

No. c 0’j“t. / fj'j

- =4 1*=, ______

'“I “7
23 .s

ά k i t. i ................... 20 ft
p 6

f, PornOe- .................. o .
7 Pr* 1 >=*n*t idh11 a γ >=*r γλ a■—· o via 11.1
r. 1 *+ . t*
9 Kh rysok hou Valley ..... i o . ι

i 0 X y  1 i λ t . n a  ....................................... 1 y . o
i 1 v a. sill k o s—P e n d a. s k ι η o s . . 17.7

0 
4  . b

- U N I T  W A T E R  COST
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TABLE X-7
RECHARGE WATERWORKS DATA

Ser Project- 
No .

Capacity Water 
rn3 x i 0 0 O a v a i I a b Ϊ e

m3 xlOOO

Water used Water lost 
for recharge in eva.po-
rn3 x. 10Θ0 ration

rn3 xlOOO

1T Kouk 1 i a ..... 4 545 - - -

2t Ayios Loucas.. 455 - - -
3 Sotira ...... 77 NIL NIL NIL
4 Para1irnni-

Pa.na.yia ..... 45 NIL NIL NIL
S Par a 1 irnni .... 115 NIL NIL NIL
6 Ayia Napa .... p;cs NIL NIL NIL
/ % Famagusta

Anti flood .... 50 - - -

y Phrenaros .... 160 NIL NIL NIL
9 Dherinia. .... £  -2* NIL NIL NIL
10 Avgorou ..... hH NIL NIL NIL
1 i :i: Kond-a ...... old! - - -
12 Xylophaghou .. 8b NIL NIL NIL
13t Lysi ........ 77 - - -
141 Ayios Yeor yios(K :■ 68 - - -
15t A yios Ep i ktitos 34 - -- -
i St Akanthou .... 45 · - - -

17 Akhna ....... 40 NIL N1 L NIL
18 X. y 1 o t y mbou . . . 50 NIL NIL NIL
1 St Syngrasis .... 1 115 - - -

20T Ayios
Yeoryios <F>. 1 SO - - -

21t Famagusta
Recharge .... 165 - - -

22t Ayios
N i c o 1 a os r am 1 365 - - -

2 3 P a r a 1 i m n i L a k e 1 365 NIL NIL NIL
24i :  F r esh Wa. te r

i ak e ........ 4 545 - - -

2St Makrasyka .... 195 - - -
26T Akhna Mesaoria 30 NIL NIL NIL
27 vrysoulies Fam. 140 - - -

28%  Morphou
Recharge ..... 1 30 - - -

29t Morphou Proto-
papas ........ 90 - - -

X -1S



TABLE X-7
RECHARGE WATERWORKS DATA (Coni.)

■5 S  Γ

No.
Capacity Water 
fit® xilyyy aval I able 

m3 x 1 yyy

Water used 
t o r r e c h a r g e
rn3 x i

Water lost 
i n evapo- 
r a t· i on 
o'!3 x 100y

30 Urmi dhi a (Vathys)1ΘΘ NIL NIL NIL
3; i :i: Msisri - - -
32 Liopetri 4.5 4 . 5 NIL
“ s “ l Yiaiias NA NIL NIL. NIL
34 Marikas ..... Nm NIL NIL NIL

To ta i I o ybo 4.5 4.5 NIL

r‘ r o j e c t i η i u r k i >occupled c*re e . de.t-e c  n to "t- -0 r? t.· i y o 0 π
recharge.

** borne ot t-fte qsivis ot t· ft e p r o j e c t· e r e i m i uj" κ 1 Γ-! Γ» Γ r y p« 1 0 > j



TABLE X-S DATA ON M A N A G E M E N T  A N D  O P E R A T I O N  OF G O V E R N M E N T  
I R R I G A T I O N  P R O J E C T S  F OR T H E  L A S T  T WO Y E A R S

I tern Da ta Un i t i ?bS 1386 % Change
No. on 1385

1 Capacity ......... 1000m3 120 834 120 834 NIL
Water available . . . 22 68 951 67 006 ~’ jul . o

3 Wa te r utilized f or
irrigation ....... 27 137 ■··' i~i 734 +5_3

4 W a t e r u t i 1 i z e d f o r
DWS .............. 2 2 K 807 10 606 +2 0 .4

5 Water utilized for
recharge ......... a •J 758 6 208 +65.2

K Total water used .. a 33 702 45 548 + 14.7
7 t v a p o r a 11 ο n i o s s e s a 4 213 3 152 -25.3
8 Seepage losses .... a S £>. h; 556 -41.2
3 Water sold ....... :} V!-ί 358 27 353 + 14.2
id Gross income ..... £ 832 583 1043 534 + 16.3
i i Power cost ....... 22 380 785 307 Oil -13.4
12 Operation cost .... ii 217 711 182 750 -16.0
13 Maintenance cost . . !) 172 166 273 803 +62. b
14 Total expenses .... 12 770 662 763 564 -1.4
IS Net income ....... 22 121 327 274 030 +124.7
16 A r e a i r r i g a t e d .... Her tars h> 837 7 215 +5.5
17 Area commanded . . . .■ 11 581 11 581 NIL

COST OF O P E R A T I O N  ON SOME G O V E R N M E N T  P R O J E C T

The operational cost of a number of important projects are shown 
on Table X-9. This table shows the running costs (0+M and Power) 
and the unit cost of. water.

X
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W A T E R  Q U A L I T Y  OF THE P R O J E C T S

During the year under review samF'les of wat-er were taken from the 
various projects for chemical analysis. Remarks on water quality 
of the project are shown on tables X-iO, X—1 i and X-12.

TABLE X - 1 0 - G O V E R N M E N T  I R R I G A T I O N  W O R K S  - R E N A R K S  ON W A T E R  QUALITY 
OF T H E  P R O J E C T S  D U R I N G  1986

Ser Project Name Remarks
No. 

1

4
5 
f, 
7

9

10 
i i

Argaka .........

Ayia Marina.....
k. a i op a na y i o t is
Homos ..........
Po1emidhi a .....
Yermasoy i a .....
Asprokremmos .... 
Khrysokhiou V a l l s y

Xy1i atos .......

kalevasos ......
□hypotamos .....

Normal elect, conductivity and high 
bicarbonate content.

a  - i
a

H i g h b i c a r b ο n a t e c ο n t e n tii Si
a u

High electrical conductivity, sodium, 
chloride and bicarbonate content 
Low e1e ct r ic a1 c οnduc t i vi ty and hi gh 
b i carbonate c ontent 
H i g h h i c a r ο n a t e c ο n t- e n t- 
High bicarbonate content



TABLE X-li - CONTRIBUTORY IRRIGATION WORKS - REMARKS ON WATER
QUALITY OF THE PROJECTS DURING 1986

S h i -

No .

1

4

p

fc.

7

9

1Θ

i i 

12 

13

14

15

16

Project Name Remarks

Akrounds. ......

k s. I ο n k h o r ι o d s πί 

Let" k a. Π a r a t· Γ! a s a.

L ymbia ........

Lythrodontas
Upper .........
Lythrodontas
Lower .........
Pakhyammos ....
Palekhori dam ..

P e t r a U p  s  t r e a m
dam ...........
P e t r a D o w n s t r e a. m 
dam ...........

Prodromes .....

Pyrgos ........

T r i m i k1 ini ....

K h i r o k i t i a i-' ο n d

Khi roki tia B/H 

Ha1sta Pond . .

v e r y h i g h elect- r leal c ο n d u c 11 v 1 +■ y a n d 
bicarbonate content.
Low electrical conductivity and high 
bicarbonate content.
N o r m a 1 elect·, c ο n d u c t i v i t y a n d h i g h 
b e c a r b ο n ate c ο n t e n t..
High: electrical conductivity, sodium 
c hIo ride and bi ca r bοna te cοnt en t.
N o r m a 1 elec t r . c ο n d u c t i v i t- y a. n d h i g h 
b i c a r b ο n -a t e co n t e n t.

IS  IS

ss :■:·

Low elect, conductivity and high 
bicarbonate content.
High: elect-, c ο n d u c t i v i t y , s o d i u m., 
chloride and bicarbonate content.

High: e1e c t. c οnduct iv i ty sodi um and 
• b i c a r b ο n a t e c ο n t e n t.
L o w e 1 e c t r i c a 1 c ο n d u c t i v i t y a n d h i g h 
b i c a r bona t-e c on ten t-.
Norma1 elect, c onduct i vi t y and hi gh 
bicarbonate content.
High electrical c ο n d u c t- i v i t y , 
b i c a r bona t-e c on ten t, sod i urn and 
chio r i de.
Nor ma1 e1e ct. conduc t i v it y and h i gh 
b i c a r b ο n ate c ο n t- e n t.
H i gh: elect, cοndu ct i v i t y sod i um, Ch11 
r i d e and b i c a. r b ο n a t e c ο n t- e n t.
Low elect, conductivity and high 
b i c a r b ο n a. t e c ο n t- e n t-.



TABLE X— 12 - CONTRIBUTORY IRRIGATION WORKS OF THE PIISILIA PROJECT
- REMARKS QN THE WATER QUALITY OF THE PROJECTS DURING 138b.

•I* 0 Γ P r 0 j 0 c t N a rri 0
No.

1 Adros Dam ......

m 3 r O 5- B  / H / 4’ / /1«
h k 0. ρ n 0 u ~ t p  h 11 a - 
goni a Pc»nd .....

4- Arakapas Dam ....
5 Arakapas I .....

A y 11 y -Ξ1. v -id. t· s ί π i b. s
Udii! ............

/ A y i i V a v a ΐ· 5 i η i a 5
r'Ci'nd i .........
A y i i V =1 v b . t· s i n i ·ξι s
Ρ Γι π »“i i »

* Q E ρ  h t a g 0 n i a P 0 n d I
ή Γ* i v/ tphtagonia Pc>nd ί I
11 Ep h11 ag0n i a A0nd 11
i z r·'. θ. t· 0 M y i 0 5 r* 0  n d

13 Γ··. c4. L - j  ! > x C* / n

14 k h 1 a n d r i a P 0 n d

i O f:·. y p 0 r 0 u n d a r 0 n d l

Low e i e c t· r i c a i c ο n d u c t- i v 11- y a n d high 
b  i c a r ο ο n 0. t 0 c ο π t· e n t.

b  0  C B. Γ b  Ο Π B. t . 0  c Ο "Π t 0  n  t·

L o w 010 c t* r i c 0.1 c ο n d u c t 1 v i t y 0. ο o 11 i ο ρ1 
O X r .3 y b Ο n a "t· 0 C O n X- 0 Τι C·
Norma 1 01 e c t- r 1 c a I conductivity and 
π i 9 h b i c 0. r d ο n 0.t0 conte π t·.
Low e l o c i r ic a i  conductivity and high 
bicarbonate content.
L o w 0 ί 0 c t  r i c a 1 c ο n d u c t· i v i t  y a n d high 
bicarbonate content.

1 β K y ρ 0 r o u n d a
Pond II ....... Nor maI elect conduetiv ity and high

bi carbonate content.
17 i a.goudhara Pond Low elect, condu c t i v i t- y Ξι Π d h I *—! h

bicarbonate content.
18 Me 11n i Pond .... Normal elect· conductivity and high

b i c a r u 0 n a 10 content.
1 s Agridhia Pond .. Low elect, conduc t i v i ty and hiyh

b i c a r b 0 n a t e c onten t.
2D r t* i t1 n d Γ I F' Ο Γ» d n J}

2 i P 010 n d r i a B / H. Γ“ ·**ι / ”7 .·“. *1

Polystypos B/H
P0tarn i 1155a B/ H
S9/79B ........ ··

24 P0tarn i t i ssa E!/ H 
f: 7  / 7 A !)

v.s Ayi os i heodhoros 
B/H No. 1y5/7b

.£  i



Remarks

TABLE X-12 - CONTRIBUTORY IRRIGATION WORKS OF THE FITSILIft PROJECT '
- REMARKS ON THE WATER QUALITY OF THE PROJECTS DURING 199b.

N o r hi a 1 elect, c ο n d u c t i v i t y a n d h i g h 
bicarbonate content.
Low electrical conductivity.

22 22

Normal electrical conductivity and high 
b i car bonate con tent.

D E T A I L S  O F  M A I N T E N A N C E  W O R K S  

A. C O N T R I B U T O R Y  IRRIGATION W O R K S

1. Palekhori dam:
Repair of air valves. Repairs to main pipeline. Setting out 
of aquired land by the Department of Lands and Surveys.

2 . P a k h y a m o s d a m :
R e p  a i r  s t o d i s t r i b u t i o> n s y s t e m . 

b. Prodromos dam:
Repairs to distribution system and repair of sluice valves.

4 . Kot c h ia t i s D i ver s i on Wei r s :
RemoveI o f s i11 from we i r s .

5. Lefka dam:
Removal of silt, from dam reservoir and repairs to outlet- 
system.

6 . Lymbia dam:
Construction of ports and repairs to canals and joints.

7. Kambos:
Repairs to pipe breakages. Replacement- of electrical equipment. 
Replacement of electrical equipment.
R o u t i n e m a i n t e n a n c e .

8 . Chakistra!
Repairs to pipe breakages.
Rou t ine mai ntenanc e.

3. Yerakies:
Repairs to pipe breakages.
R o ut i ne mai n tenan c e .

Kepi ac emen t of elect-r i c a 1 equipn>en t.

Rep lac emen t o f elect- r i c a 1 equ i pmen t

Ser 
No.

P r o j e c t N a m e

26 Ora Pond ......

27 Pharmakas Pond 1
Pharmakas Pond I

29 Arakapas Pond II

X



TABLE X- 3a - CONTRIBUTORY IRRIGATION WORKS - MAINTENANCE COSTS

ser Project-
No.

Palekhori dam .............
r akh y a mmos dam { Sp e c i a I c as& )
Prodromes dam .............
Rote hat-is diversion weir . . . 
Lefka darn 1"jpacia 1 case.-1 11
Lymbia dam ................
Rambos )
L-hak i S-1-r a )
Yerakies )

total ....

j t. operates 1 iio

B. C O N T R I B U T O R Y

a government, proje

Govt·. 1D i o: t· Ct 2
Contrib. Contri &. Cost

jr. £

SOU 150 450
2TB - 2TB
675 337 1 012
119 60 1 79
658 - iz>Ο O
94 i - r>4 i

4- 4 o / 1 495 5 yy/

7 899 41 U 44! ’“i 44U

:_1tr L  l- .

: THE PIT S I L I A  P R O J E C T

’ 0 3 ο. n d 0 vv a t. 0 r fn 01.0 r
I A Iona b‘/H No . 46/bO!

I ns La 11 a t- i on ο i ou t- lets, a i r v;
R ep ai rs io elec i ri c ρUmp i ng uni t. 

v r1 o 1 y s t- y p o s E* / Η N o . 2 1 / / /
hxt-ens i on t-o dist-r i but-ion system. I ns La 11 at-ion of outlets and 
a watermet-er .

y Lagoudhera y/H No. 53/yy'
Repai r wor k s Lo r egula L i ng Lank.

4 Arakapas pond No.i !
Irfiprovement-s to outlet- system of the pond.

5 k.a I on Khor i o E>/H Nos . 34/ ./6 8 11 / / / \
Repa i rs to elec t r i c a i equi pments of pumpi ng uni ts.

t* U R  1 θ  Γ  OTt-rt P'OFlQ !
Repairs to distribution system. Improvements to manhoies.

7 Din i e r one. Ei/ H No .14/ y 2 ;
Removal and reinst-al lat-ion of pipelines.

8 Ephtagonia pond No.i:
Lie a n i n g of d r a ϊ nage c hi aηnels.

3 Ephtagonia pond No.2:
!_· 10 0 n i n y o f o r 0 i *n 0 9 0 ch 0 o n 01s. 

itf Ak apnou — Ephit-Eigon i 0. pond o!
U 1 0 & η i  n y  O t d Γ 0  I  Π 0 9 0  C hιδ ’Π π 0 1 S  . F I L4S-M1 n y  O f d I  S  t· r  1 t jU t· I  O n  
systems. hamtai nance of water meters.

11 Ephtagonia pond No.8 !
C 1ean i ng of or a i nage c haηne i s .

12 k ri a. n d r i a. p ο n d !
Cleaning of drainage channels.

X



B. C O N T R I B U T O R Y  IRRIGATION WORKS OF THE P I T S I L I A  PROJECT

13

14

}Γ

90

21

2-4

Ay r os darri and b /H No . 33//€*:
R e ρ a i r 5 to electri c a 1 pumpi ng un it. Imρ r o v e m e n t s  to 
d i s t r i b u t i ο n s y s t e m .
Agri d h i a  p o n d :
C l e a n i n g  of d r a inage channels and access road. Repairs to 
d i s t. r i b u t i ο n s y s t e m . M a i n t a i n a n c e o f f i 11 e r s .
Rato My 1 os pond and B/H No. 6E·/7β !
C l e a n i n g  of d r a inage channels. Repairs to membrane.
A r a k a p a s  E'/H Nos. 1 y B / /fc> & iy7//6:
I n s t a l l a t i o n  of a check valve and r e p a i r i n g  of another.
K y ρ  0  r  O U "Π d  3. ρ  Ο Π d  N O . 1l! !
L· 10 dT11 ng ot dr3 1 1 1 3 * 5 0  c h 3 π 1 1 0 is. Ri0 psi r i ng of t-h0  c 13 y d i 3 nk 0 1·«
insta11 a t i on 
f i ttings.

of A W 31· 0 s" Γπ 01· 0 Γ « an airvalve and o the Τ-

'■_· ο n s t r u c t i c* n of H r ή a. n hole. in s t3 i i 3 X· i  Π Ο t 3 W 31- 0 Γ Ι eve 1
i n d i c a t o r .
Louvaras B/H n o s . 16*/8l &. 32///!
in ·=ta 11 a 1 1on of ai rvaIves .
Ay i os i Pec* dh or os b /H N o . 1 y 5 / / 6:
R e p a i r s  to electric pumping units.
Agr os E*/H Nc*. 2 l /' 32'
Ea r th i ng of the electric p u m p .
D h y m e s  B/H No. Bl/BtH
M o d i f i c a t i o n s  to d i s t r i b u t i o n  system, 
j.nsta 1 i a t i o n  c*f o u t l e t s  and an airvalve.
P o t a m i t i s s a  B/H Nos. S 7/76 ϊ< 6 3 / 73 b !
R e p a i r s  to electric pumping unit. Replacement· of the transformer 
and m a i n  switch. Installation of a new float v alve in the 
r e g u 1 a t i n g  t a n k .
Aylos R o n s t a n t i n o s  B/H Nos. 123/76 & B / 3 1 !
R e p a i r s  to main pipeline. Construetic*n of a retaining wall . 
R e p a i r i n g s  of water-meters. Repairs to d i s t r i b u t i o n  system.
Ayi i v'avatsinias pond No.2! .
C l e a n i n g  of d r a i n a g e  channels. C o n s t r u c t i o n  of a d i v e r s i o n  
we i r .
Ay i i V a v a t s i n i a s  pond No.l and dam I
C l e a n i n g  of d r a i n a g e  channels. C l e a n i n g  of the e m b a n k m e n t s  of 
the p o n d  from wild vegetation. ,
Mel ini pond:
cleani ng o t dr a i n a g e  c ha ηnels.
0 r a ρ ο n d a n d 8 / H Nos. 27/81 & 66/81:
Installation of a c h e c k v a 1 v e .
Ay i i Vavatsi ni as B/H No. 35/81:
R e ρ 1 a c e me n t c* f out 1 e ts, a. i r va 1 ves, c hec k va. 1 ve 3 Π u rl
w a t e r m e t e r .
F'elendria pc*nd and B/H No. 53/76:
R e p a i r s  to d i s t r i b u t i o n  system. R e pairs to clay blanket. 
F'harmakes pond Nos. i & 2.
R e p a i r s  to d i s t r i b u t i o n  system.

X-24



TABLE X-13b CONTRIBUTORY IRRIGATION WORKS OF THE FITSILIfl PROJECT
MAINTENANCE COSTS

•Ber Project-hi 

Mai nt-enance Cost-
Gov. Coni. I.D.Cont. Total Cost

1 AIona B/H No.46/80 ..... 734 336 1 ISO
si Polystypos B/H No.21/77 . 200 100 300
y> Lagoudera B/H No.63/80 . . .· .· —- j— 11 ·-. ~l
4 Arakapas pond No. i ..... 100 50 150
5 Kalon Khorio B/H No.54/76 144 72 216
6 Dhierona pond .......... 340 170 510
7 Dhierona B/H No.14/82 ... 36 18 54
8 Ephtagonia pond No.1 .... 100 50 150
y E p h t- a g ο n i a ρ ο n d N o . 2 .... 266 133 333
10 Akapnou-Ephtagonia pond 134 67 201
1 i Ephtagonia pond No.3 .... 66 33 33
12 Khandria pond .......... 160 80 240
13 Agros Dam and B/H No. 63/76 300 i 50 450
14 Aar idhia pond .......... 340 170 510
IS Kat-o Mylos pond and B/H 

No. 66//6 .............. 380 130 570
16 Arakapas B/H Nos. 106/76 '& 

1 0 7 / 7 6  ............. 56 84
17 Kyperounoa pond No. 2 ... 300 450 1 350
18 Louvaras B/H Nos. 16/81 & 

32/77 .................. 200 100 300
13 A yi os T heodho r os B/H 

No. 105/76 ............. 28 i 141 422
20 A y i os Theodho r os B/H 

No. 105/76 ............. Li; 27 80
21 Uhvines B/H No. 81/80 .... 183 35 284

Pot-am i t- i ssa B/H Nos . 6 / / 76 
& 63/73B ............... 374 187 561
Ay i os Kons tant i nos B/'H 
Nos. 523/76 & 8/81 ..... 400 200 600

24 A y i i V a v a t- s i n i a s ρ ο n d N o . 2 324 162 4 oh
25 A y i i V1 a v a t s i n i a s ρ ο n d N ο . 1 

& darn .................. 200 100 300
26 Mel ini pond ............ i 60 80 240
27 Ora pond and B/H Nos. 27/81 

& 66/81 ................ 54 27 81
28 Av11 Vavais i ηιas

B/H No. 35/8i .......... 567 850
23 P e 1 e n d r i a ρ ο n d a n d B / H 

No. 53/76 .............. i 346 673 2 013
30 P h a r Γη a k a s pond ......... hh . “»- 2: 33

8 552 4 276 12 828



RECHARGE WATER WORKS - DETAILS OF MAINTENANCE WORKS

ϊ . Y19.1 i as I
Rerμova 1 of occurιίu iat-&d silt· f rorn recho.rge dams .
Rip p irtg of some dams.

2 . Mer i kas:
Disilt-ing of the darns.

· Kok k i nok hior x a 1
C 1 e a n i n g o f c a n a 1 a t- P a r a 1 i m n i .

T A B L E  X-14 - R E C H A R G E  W A T E R W O R K S  - M A I N T E N A N C E  C O S T S

Ser P r o j e c t  M a i n t e n a n c e  co s t
N o . 1 2

1 Y i a 1 i a.;* ......
2 P a r a I i mn i 1 ak e

iota I .................  1 262



DETAILS ON OPERATION AND MAINTENANCE OF GOVERNMENT IRRIGATION PROJECTS

A R G A K A  P R O J E C T

i ht1 Argaka Irrigation Project consists of a dam r os or voir of 
m axi mum c apa city a t Spillwa y cr eat 0.990 MCM and a dus tr i bui i οn 
system made of closed conduits commanding an area of 3, lot· oecars. 
Irrigation in the Project area started late in January and lasted 
until late in December l9ofc·. An area of i , 942 decars was irrigated 
b y u t i 1 i z i n g a b o u t· 1.253 M C Μ o f w a t e r .

i h 0 S. Γ 0 0. 1 r r i *—10. t 0 d w as pi 0. n
deci duous, vege tab1es, c erea1s
of water utiIi zed 990,972 m
nominal rates and an amount of
overflow. free of charge. The 
was j i , / z y . i he expend i t-ur0 on 
s upply £3,343 and that οn

ted with citrus, bananas, vines, 
and avocados. Out of the 1,253 MCM
3 W 0 V"0 rr·1I* i d to t,he f armer■ a t· t-M0
Z O Z :163 Γη3 W0.S taken from t*M0

9 ΓOSS i r* c c•me f rom th0 0. 1 0 of wa ter
in0 M 0.90ΓΠ0Γit- was £8 , 340 ion ρO \jJ 0 r
ma i n tenanc 0 0smounted to £2 « -2» Ο ·0 . ! ·._ v

L-! Itf Γ  I U . i t e L  l- W(T;as £ 1 b, 861

p r o j e c t Η y d r ο 1 o q v

ihe project hydroloyic data, as recorded during the year, are 
tabulated on Table X-15. The dam reservoir was filled to spillway 
crest on January 24th and overt low continue unti 1 Apr11 yth jyyy. 
The overspilled quantity could not be measured. The minimum level 
of water in storage ever reached was in November with total 
quantity in storage around 18,000 m3.

TABLE X-15 - A R G A K A  DAM & B O R E H O L E S  - H Y D R O L O G Y  F O R  1986

Item u e s c r ι p t i ο n
No.

1 Inti tie, 1 amount in storage

Total Release ..
Alx Leakages ......

Evaporation ....
6 Overflow ......
7 F i na1 amount i n storage (Dec . 31)
y Μ ι η i m u m q u a n 111· y in stor 0Q0 iNov. )
9 y tor a.ge capac i ty
10 Water Pumped from boreholes

Water Uti 1 iza.tion and Crops Irrigated

Quantity
m3 L 0 K cl L I

313 000 o 1 . b
200 000 121.2
SG3 721 67.6

4 500 0.4
85 000 b . b

measured -

89 000
·»
1 O 000 1.8
2? 3 0 000 100.0
321 25 i

The project- was built for irrigation purposes and as such, a 
quantity of 1.253 MCM of water was utilized for the irrigation of 
1,942 decars of land planted with various crops as indicated in
Table X--17.

i ahie X ”-1 fc· shows the U t· I i I z01· I on of the —* r O 1 0 c f · water ---!•=U 5U i λ b 1 0
X-17 shej w s t h e c r o p s i rrigated.

A  —  /  /



TABLE X-15 - AR6AKA DAM - WATER UTILIZATION

Oi 
1—
1 Desc riρ t ion Quantity 5 o f o t- o r a g e

No. m3 c apac i ty

1 Water used for i rr i gat i on from dam 931 884 94.1
Z W a t e r u s e d f o r irrigation f r om

D*-»i till»-» i . . . . ........ 321 2S1 32.4
W a t e r u s e d f o r recharge .. ....... NIL NIL
Total water utilized ............ 1 253 135 126.5

T A B L E  X— 17 - A R G A K A  D A M  - C R O P S  IRRIGATED

Crop t l ' f c fa  U t f L d l '

1 Citrus .....................  ySo
2 Bananas ....................  SoS
3 Table Crapes ...............  4-0
4 Deciduous .................. 173
5 Vegetables ................. 1 /' ·
S ! obbac co ..........................  S3
/ Alt"a-A 1 fa ..................  40

i 942

WaT.er Sa 1e. Incom0 , Operat i on and Maintenance Costs

Th8 i.oia 1 quant it.y of wat er utilized f or i r rigat ion, water
re 188 0.ed from the dHm reservoir, water pumped f rom the borehc) 1 0
. d w0ter taken frOff! the O V 0rflow, amounted 1.Z S 3 MCM. Out of this
0. GuaΠtity of yyy l9/2 m3 was sold to the farmeir S ai:· the no mina 1
Γ 0t0·- and the rest 252,163 m3 was given free >:jf charge because it
W8.s t8.ken from th0 overf 1ow. From the sale of water a tota1, of
£2y 1 /jL9 was col 10cted. FΟ r the operation of t•he pro j e c ΐ· a n a me:>unt
of i . 

T  ;*~i }340 was paid to the watermen and bill co.11setore, where for
th0 Fit8.1 Γ»tenance of the projec t another f2 ,3:85 was spent and for
the P ower £3i343. Th0 net income for the benef it of the pro;iec t
W8.s £15,551. A11 the da t,·a c ο n c e r n i n g w a t e r 0 ale , operation arid
maintenance co-t => are shown in table X-13.

M a i n t e n a. n c e Details

ine maintenance works carried out during the year loot· are the 
f o11owi ng:
- Cleaning of leakage collector channel.
~ Painting of manhole metal covers and gate valves.
- Repair and replac emen t of sluice valves
- Repai r and r ep1 a c ement >:·f wat·ermetera .
— Repairs to Pipe1ines.

X—28



TABLE X-18 AR6AKA DAM - INCOME AND EXPENDITURE DATA

I tern Descr1pt ion '•a* u. 0. Π t· 1 % y Amount
No. m3 £

i Water sold at nominal rates .... Q Q v*j 972 23 723
"i W ater sold at r educ e c y· a f. a a .... NIL NIL
O water given free of cha r get· .... 163 NIL
4 T 0t a 1 g u a n t i t y u t i 1 i za  d A. n d Q Γ o s s I HC Cm π 0 1 jiS·*· 135 23 /29
5 0  p  e r a t i 0 n c 0 s t ..... - 8 340
Hi P  "j \jj a  r r  q  a  t . - 3 343
7 Maintenance cost .... - 2 395
l~l f'-j A t· 1 Γ}ΓΓ»ΓμΑ - i 0 c· 51

* this

Γ  I ' U  J f  >.

q u a. n t i t y w a s i a k e n f r o m t h e o v e r f 1 o w . 

t pert ormance for the last· two years

►
1 a b 1 e 1 X — i 9 I-10 w s the ho r fΓ» r h i  A Γι  Γ 0 Ci t t. J“ i A 1_1Γ ~i .1 0  C "t- t O  Γ  ί  . Π0

years. As shown there was a small 1nc rease i ni the total v
uJ A  t .  A jn A 0 d 1 0 r  1 r  r  i  g  0. t ·  10 n and a small decrease in

* irrigated. The net income t0 t h e p  r 0 j e c t w a s 1 n c r e a s e d b y

T A B L E  X— 19 — A R 6 A K A  D A M  - D A T A  ON P R O J E C T  F O R  T H E  L A S T  TWO YEARS

I tern Data Un i t 1385 1986 % Chan
i«0 on 13 b

1 Capacity .............. 1000 m3 y y 0 y y 0 NIL
2 Water available in sto— ii 1 480 1423 -:T78
•I» Water ut i1i zed for

irrigation ........... }) 1311 1253 -4 . 4
4 Water sold ........... }i i—: .·*”

i_ i  Γ_ι 931 + 11.8
Γ  
—> Water given free ..... *} 425 2b2 -38 . 3
5 Water used for recharge i} NIL NIL NIL
/ Gr 0e s income ............ £ 26572 23 / 2*y + ί i. y
i“i Operation cost ....... a b03S 8340 -KJH . 1
y Power cost ........... il 3307 •Z* -2’ 4- ·“* -14.4

► 10 Ma i n tenan c e cost ...... a 4035 2385 -40.3
1 1 1 Ci t. A j. 0 C* A'}“} AAA :■) 13360 i jU  W r;.«-» τ0 . H.
12 Net income ............ a ί 2592 15661 +24 . 4
13 A re a irrigated .............................................. O 0 C *0. Γ 5 2i / 4 1342 -11.5

AY IA M A R I N A  P R O J E C T

!ho Ayia Marina irrigation Project· consist· of a darn reservoir of 
capacity at spillway crest of 0.300 MCM and a distribution system 
commanding an area, of 2,010 decars. Fhe distribution system 
consists of a main conduit at the terminal of which tertiary pipes 
branch-off to distribute the water to each individual plot. 
Irrigation in the project area, started early in January 1986 and 
ccontinued throughout the year until late in December. An area ot 
Sib decars was irrigated by utilizing about 0.220 McM. The area 

. irrigated was mainly planted with citrus, bananas and vegetables.
The water utilized was sold to farmers at the approved rates. The 
total gross income from the sale of water amounted to t'6,593. the 

< expenditure for the operation was £6,8U6 and that for maintenance
* bί,sd1. net income to the project was a beti c i t ot £1t Rid



as y 0 B. r j θ r Θ

P r o j e c ί H y d r ο 1 o g y

ihe project- hydrologic data as r e c o r d e d  d u r i n g  the 
t a b u l a t e d  on T a b l e  X-20.
The darn w as n ot filled up to the s p i llway crest and maxirourn 
s t o r a g e  o c c u r r e d  on 4th April 1986 w i t h  q u a n t i t i e s  197,000 m 3.
Π inimum q u a n t i t y  of water ever s t o r e d  d u r i n g  the year under 
review, was 2 6 ,0 0 0  rn3 and this o c c u r r e d  in O c t o b e r  1 yy£·.

T A B L E  X- 2 0  - A Y I A  MARINA DAM - H Y D R O L O G Y  F O R  1986

i  t e r n

b
7

D e - c r i pt- 1 >on

Initia1 amount in storage .......
Inflow — seepage ................
ί ota 1 r e1ease ...................
Leakages ........................
Evaporation .....................
Overt low
Final amount in storage .........
Minimum quantity in storage (Oct.)
Storage capacity ................

Quanti ty % 0 t 0 1-Ο Γ •rt

m 3 c apac 11-y

62 000 210 .7

by6 000 1 X o 3
209 859 9. 3
82 000 1Θ ./
27 000 Q ό
NIL 25 ’0

75 000 25. 0
26 000 C* .“ 7/

300 000 i 0 0 .ό

T A B L E  X-21 - A Y I A  MARINA DAM - WATER U T I L I Z A T I O N

I t-em Desc r iP t i on Quanti ty A O f Storage
No m3 ca.pa.c i ty

i Water used f0 r irrigation... 219 78 i 73.3
2 We.ter used for recharge . NIL NIL
- · Total water uti 1i Z>=>d ...... 219 78 1 73.3

Water Uti lization and C r ops I r r i g a. ted

Uur m g  the year under r ev i ew, a to t-ai quantity of 219 ,/yi m3 c
water was utilized for the irrigation of approx i mately 1942 dec a
pi anted with various crops. Details about the wa.ter uti 1 izat-i
and the crops irriga. ted and their e x tent are shown 0n Tables X-
end A ~~ j L j d  .

U.H ter Sal e, Income, Op eration and Ma intenance Cost

F r 0m the sale of 219,781 m3 of water / the gr<:j g i n c:ome to th
pro jec t, amounted to Lb,593. Mana gement and ope r ation expens 1
heing the wages of the w a. t e r r n a. n a nd that of the daΓΓ* attendan
a. mounted to *£G « b^b.
Ma. intena.nce cost f or the dam aHu the dist-r ibuti on system w;
£1,301 . The net incOm0 to the ρ r 0 j ect was a def icit of £1,51.
Details regardi ng Sd le of water } income and C Osts are q iven >
T a.ble X-2 ·

Mai ntena.nce Details

The ma 1 ntenance works c ar ried out dur ing the ye a r 19Sb were tl
fol 1owi ng ;



Clean ing of the embankmen i from wi Id vegeta t i on.
C1 fa ni ! »y of d V δ 1 i} c* y 0 d ί t* L h c hanne1s .
MaintenanC 0 of guardhouse.
Ke pa ir o t ■E1. t low r e g u i a. ΐ· o r .
Repai r and rep1acement o f s1uice va 1'V05 ETid gate
P a. i n t·i ng of m a. η h o l e c o v e r s .

TABLE X-22 - AY I A  M A R I N A  D A M  - C R O P S

-I· 0 r Crop· Area
No. Qfi C δ Γ S

1 citrus .......................................................................... .... i bo
Bananas ......... .... ~o

"l Dec i duous .................................................... 8
4 Vegetables ...... •S!
C i Ah i m *.n '}" A u* P1 ·—. Λit
b hvui, adus ........ H
/ Alfa-Alfa ....................................................

1

8 Olive trees ..... 27

IRRIGATED

i o t- a 1 -> 1 /

T A B L E  X— 2 3  -  A Y I A  M A R I N A  D A M  - I N C O M E  A N D  E X P E N D I T U R E  DATA

I tern Desc riptIOil Quant ity Amount
No. m3 £

1 Water sold at nomina 1 r a. t-0S ......  219 / O1 k s y o
·“ » j 3 _  4  _  . _ ____i  . 4Wdl-fT 5uiu ctt· Γ 0«jyc ed rait.es ......  NI1L_ NIL
3 Water given fr00 of charGh ......  N ΪL NIL
4 Total q u a. n t11·y utI1 i zed and gross

income ..... ......  2 i 9 / O1 5 53b
5 0 p e r a 11 ο n c o s+. - b  c ‘> O b

b M a i n t e n a n c e cΓίSt - 1 301
” 7/ N 0*t I Π Γ  l~i f|*| 1 — 1 SI 4

P r o j e ct. Operation DatB f r the last two years

T ah i e X-24 shows data on 4he operati on of the η r o j e c t for the
|. ω »j years. The water ut i 1iza.tion was dEC Γ 0 B S 0 0 0 y k! b .->a> where
gross income by 20 . / %  . The tota 1 expend it-uire was 1 ilC Γ03.50
k.‘/ . o% ihe area under i r rIQ 3. t. 1 O '■”} Ly B. 0· j_i 01_. r tr* B. z> 0 d b y 21 .1%.

TABLE X-2‘4 - AY IA M A R I N A  D A M  - D A T A  ON P R O J E C T  FOR THE LAST TWO 
YEARS

tern 
io

L)B t-B Unit 198 S 13 c* 6 % Change 
on 19o5

1000 m3 300 300 NIL
Water available in storage J ) 371 + A  6
Water utilized for irrigation k! c* y 220

4 Water sold .................. b 3 220 —23 9



T A B L E X-24 -  AYIA M A RINA DAM -  D A T A  O N  P R O J E C T FOR THE L A S T  TWO
YEARS

I tem Da ta Un i t i r>o5 Ϊ ?ob % L-hange
N o . O'n 1985

5 W a t e r  g i v e n  free ......... .... m3 NIL NIL NIL
6 Water used for recharge .. .... m 3 NIL NIL NIL
7 G r o s s  income ................ £ y ^ yj 6593 -20 7
l~l O p e r a t i o n  cost ............. £ 5 1 4 6 6806 + 132.2
9 M a i n t e n a n c e  cost .......... .... £ 1197 1301 + y . 7

i 0 Γ o t- a 1 e x pene.es .......... £ b -b 4 b 810/ τ  V / .
i  i N et Income .................. f' 1977 - 1 5 1 4 -
1 2 A V ·=* B. I Γ  Γ  i  Qd. t -θυ ............. .... O 0 C d .r ^ 402 o  i / — .·· i i

K A L O P A N A Y I O T I S  PROJECT

i he kaiopanay iot-î  irrigation project- consist-a of a darn reservoir 
of capac i ty 868,000 m3 and a Histr i bution system of c I o s e d 
conduit-s c ommand i ng an area of approximately 645 decars.
I r r i ga i i on in the project area, started in April 1886 and * 
continued throughout the year until the end of October 1986. 
During this period, a total quantity of 184,688 in3 of water was 
used for the irrigation of an area of approx. 533 decars planted 
mainly wit-h deciduous, citrus and olive trees, ί he water was sold 
to the iarmers at a fixed rate of 8.5 cent-/m3. The gross income 
was £6,815. The operation expenses were £2,834 while the
maintenance cost spent- on routine works and emergency repairs, was 
£1,722. The project- accounts presented a profit of £2,259.

P r o j e c t- H y d r ο 1 og y

l h e project hi y d r ο 1 o g i. c 
review, are tabulated on 
opened during the year 
crest occurred during the 
On the 14 t-h September 188

data, a- recorded dur i ng t-he year under 
Table X-25. The dam scouring gate was not 
under review, overflow over the spillway 
period 10th February to 25th April 1986.

6 the dam was emptied. .

T A B L E  X - 2 5  - K A L O P A N A Y I O T I S  DAM - H Y D R O L O G Y  F O R  1986

I tem
No.

Description Quanti 
m3

ty L o t ·!« t·  V δ 
c a.pac i ty

1 Initial amount in storage ....... 20b 000 56.7
2 inflow — seepage ................ F.00 000-f- I b / . /
•2» Tota1 re1ease ................... 194 698 53.6
4 i eakages ........................ i -50 000¥ 41.3
5 Evaporation ..................... 000 O . O
f. Overflow ........................ i 30 000 35.8
7 Final amount in storage ......... 291 200 00.2
£: Minimum quantity in storage (Sept. NIiL_ N1 L_
9 Storage capacity ................ .-\W. “» 000 100.0

-t- K o u y h i y e s t- i m a t e d

X



TABLE X-26 - KALOPANAYIOTIS DAM - WATER UTILIZATION

I tem 
No.

Desc r i pt- i on yuan t1 t y o f  S t O P S .

c b. p b. c i t y

Water used for irrigation ........ 194 698 53.6
Water allotted to H i she r y Depa r t·men t·
and reuti1ized f o r i r r i gat i on .... 200 θΟΘ 55.1
T ota I water uti1ized .............. 194 698 . o

W a t e r U i i 1 i z a i i ο n

During the year u n d e r  review,· & total quantity of 1 &yy m3 of 
water was utilized for the i r r i q s . t i on of 333 dec are planted ma ι η 1 y
w i t-h d0C 1 *Jl40L4—· dHU t. “i ΓηA { i  Γ 5-* --i H t» y r i i. r y e n d  o 11 ve t· r e e rr·. v -i·ee
Table a-26 for water u t i 1ization). H guantity of 200,000 m3 was
a 11 o 11ed to F i sher y Depar tment and reu t i1i zed f 0r i r r i gati on.

Water Sale, Income, o p  e r af. i q 'Π 3. Π d i"!aiπ t· 0 Γ» 3. Π C 0 L- O S *t· 5 3. Γ* d L) 01· 3.1 i 3

the sale of the water the gross incowe duriny the year under
review, was £6,yi5 . Operation expenses, including attendant and 
waterman wages and travelling costs, amounted to 
Maintenance expenses were £1,722. ihe net income to the 
was £V,X5b . Detai Is on t-hese are shown on i ables χ·~2ο and A~Z'~>

M a i n t e n a n c e U e t a 11 s

— Repairs to breakages of Break Pressure lank No.l.
— Kep’-air of a float valve.
— Installation of a 11 oat· valve.
— Repairs to breakages of main Pipeline.

I n s t 3. 11 a t i o n o f 3 1 0 0 mm d  i  a  p i p e l  i Π 0 c ο  η  n  0  c t· i  r h»3. i
w i t h 1 e a k H _}0  c o l i e c t  i  n g w e  i r  .
r-r —ric* i n t e n a n C 0 o f 5 1 U i c e  v a 1 v  e s  a n d g a  t e V  3. 1 V  0  3  .
R e p  1 a c e rn e n t o f t h e g a t e s o f t h e B r e a k P r e 3  s  u  r  0  T a n k s .

F‘3. i n t I n g o f w o o id WO Γ k o f t h e q u a  τd h o u s e .
P a i  n  t i n g o f m e t a l c o v e r s •O f ι.· h e m a n h o l e s

T A B L E  X-27 - K A L O P A N A Y I O T I S  DAN - C R O P S  I R R I G A T E D

No

1

crop

Citrus .... 
U11 v e t r e e s 
deci duous

μ rsa
dec ar

2 / 
7

499

5 3 3



KALOPANAYIOTI5 DAM - INCOME AND EXPENDITURE DATATABLE X-28 -

I tern De^c r i p t i on Quantity Amount
No. m3 £

1 Water sold at nominal rates ........ 194 S9h i” i Ο 1 h>
j L Water sold at reduced rates ........ NIL NIL
•2* Water given free ................... NIL -

4 Total quantity utilized and gross
income ............................. 134 633 6 81

5 Operation cost ..................... -

6 Maintenance cost ................... - 1 72
/ Net. income ......................... - si j d  b

TABLE X—23 - KALOPANAYIOTI »“· DAM - DATA ON PROJECT FOR THE LAST TWO
YEARS

I tern Data Un i t i 88S [386 % change
No . on 1385

1 Capa city ......... 1000 m3 863 383 NIL
jd Water available in sto r age . U 467 394 -15. o

3 Water utilized for i rr i ga. t i c ii i I 24 i 135 -13. i
4 I 1 - A _ ..

W d .  t sold ....... a 241 135 -13 . 1
c Water Q 1 V «-■* ΥΊ t Γ *“* *“* a NIL NIL NIL
•O Water used for rechar ! 0 a NIL NIL NIL
7 Gross income ..... £ 3448 bo 1 b -13.
O Operation cost .... £ 2552 2834 + 11 .0
3 Mai nt.enance cost .. £ 1300 1722 +32.5
10 Total expenses . . . . £ 3352 4-S —  I o .

•~j

ii Net income ............... £ 4536 22S9 -50.3
12 Area irrigated . . . . decars .sy η 5bb -io. 9

P r o j ect Opera. t i on Da ta f or the Iasi two y ea r s

! ab I e X—x  y s hows t-he ope r a.tion da ta f or the last two years The
arfiount o f water utilized for i r ri gat i on , was decreased by 13 . i %
and the area irrigated by 10 y  y.\

1 he ope r a t· i on a 1 c o s t· s were inc reased 11.0% and the ma i n ta nanc e
costs by 32 .5* . The net income to the pro viec t was decreased by
SO 8% The water utilizat· i on in the P  r o j e ct area seeFhS
sat i sfac tory although furtμΘr in c r ease ο ΐ the guant- i t)-■ utili zed is
ex pec ted.

KIT I DAM

The Kiti dam i r r i g a t i on p roject c onsists of a dam "■ e s e r v oi r of
store.ge capacity 1,610,000 m3 and a disti■•i but ion S V stern, made c:>f
open c ana1s c ommand i ng and 0.rea of aproximately 33y H e c t a. r i n trie
K i t i, Perivo 1 i a and Ter set"anou v m ages. For* th!e year under rev iew
the dam was dry .



LEFKARft PAH

T h e  L e f  k  S. ‘Γ A d a m p r  o j  e  c  t i  s  a d u a i p u r p o - e  p r o  ,i 0 c t . ; m a i  η 1y f o r t h e

rvUf-’P  ΐ  / o f D o m e s t i c  W a t e r t o F a m a g u s  t a  t o w n a : n d  p a r t l y f o r t h e

i  r r  i  g a t  i  o n t Ο  Γ a  9 r  i c  u  1 t u r  a  i 1a n d d o w n s t r e a m o f t . h 0 d a m . T h e d a m

c  o n s i  s t s o f ( ) a d a m  r e s e r v O i  r w h 0 5 0  C a . p a r  i t y i 5 1 3 . 8 5  M C M ,  ( b )  a

d i s t r  i b u t i o 0 A y s t e m ( p i p e d ) f o r t h e  s u p p  i  y  o f i  r r 1g a t i o n  w a  t e r to

a n  a r 00 o T a p p r O X i m a t e i y  8 4  d 0 c a  r  s c > a f  e 0G e r P  i  p e 1 i n e ( b > a

d o m e s t I  c w a t . 0 Γ t r e a t m e n t p i  a n t · n e a r  K h  i r o k  i  t i  a H n d ( f  )  a p i  p e l i  n e

t o  F a m a g u w t a t . o w n

M 5  A r e A u 1 t . o f t h e T u r k i S .h i n v  a  s  i  o n  a n d t h e c  c u p a  11o I'M C ' f t h e

F a m a g u S  t-  Bl T. Q w n , t h e r - 0 5 0 r v e d w a t e r f  o r F a  m a g u s t a Π a s  b e e n u t  i  1 i z e d

Ι . Γι  A i J p p l y w H t e r  t o t h e  L a m  a Γ a  a n d P a f n  a g u s t ·  a t- Γ  i *ui r? A , o t h e r V 1 1 i  a 905

a n d  r e f  u g Ef e r  a m p s e n  r o u t e  t o r  a nva g u s t  a , w h o s e Po r‘u 1a t i o n h a s  b s e n

g  *p fc* cH t· i y i Π r r e a s e d o  r Γ r  0  A t e d H e  c o  r  d TTFjfj f r  oim t . h  e  r  e  t  u s ! e  e  s w h o

W 0 Γ8  S’x p e 11 d f  r  o m t h e  i  r v  i  11a  q  e s a n d  t o w n  b y t h :0 o c  c  u p a  t  i o n  a r m y  .

T h i s  p a  r  t - o t t- h e r  e p o r t w i l l d  e  a 1 o n  1 y w  i  t h t - h 0 d a m r  e  s  e  r  v o i  r a n d

w a t e r u t i 1 i T*7 h t  i  o n f o r i  r  r T g a t 1 o n  a n b  w a t e r s u p p l y  i n g e n e r a  1 .,

W h S ' P S d e t - I 1’=· / r e g  a. r  d  i  n g d o m 0 s t ·  i r w a t e r s u p p
• . . 2 y wi i i 1 LJ0 c i i  v e n i n

t - h 8 5 0 c t i o Γ» Q 0 a  1 i n g w  i  t h d o m e s t i r w a t e r s u p p 1 y

From the -̂ ale of irr 1 gat·ion water 
Maintenance works were carried out

the income amounts to ti', /84. 
t a total cost of £1,804.

F' r eject- H y d r o I og y

! he pro jecΐ· η! y d r ο 1og i c ate. â? r e c oP d e d dur i ng t-he year under
review are tabu1ated c»n Table X-30.

The water i n the dam r05ervoir did n.idt r each spi11 way c rest but it
rema i ned much lows wi th max imUFi'i quan ti ty i n s to p a 9 & a round
1,323,000 Γι'*3 or 9 .. €·% ijf the total c sipac i t>'' / j:n Pp r i1. The ai y 0 p 0 V 0
Inf 1ow-beapage to the _j _Ffi reservo i r iduring the year was est i ma ted
at yy l, 3A0 m3 Th.a mi n i mum wat•er level reached, o c c u V•red in
Dec ember with minimum quentity in st.or age es timated at 300, 000 m3.

TABLE X-30 - L E F K A R A  DAM - H Y D R O L O G Y  FOR 19 8 b

11 e fi'i De^c r i p t i ο n
No.

1 Initial amount in storage .....
L! T nf i ow — seepage .............
3  To ta 1 r e 1 ease ................
4 Leakages .....................
5 Evaporation ..................
G Overflow ......................
7 Final amount in storage ......
y Minimum quantity in storage tDec
y  !~j t.o i' h Q h  C 5 p 5 .C  i t y ...............................................

Quanti ty % of Stc
m1 * 3 4 5 * 7c apaci

G98 000 5.0
y h i y 7.1

1 246 403 9.0
17 000 0.1

114 511 0.8
NIL NIL

3 i 8 000 „·*_ . . ” *

) 300 000 »* .·

i 3 850 000 1 00.0



Wa te r U111 i za t i οn

S tctted .H5_L»»Jive the pro j e c t was conetruc ted rri a iη 1 y t or the suppiy
of GOimestiC water and t·:j a less extent to pr>:3vide irriga t i on
water f or rnn area oi o18 dec■ a. r s downs Li-earn the dam structure The
water uti iiz:a. t- i on f Or the two ma i n c ateg O'r i es of use is snown on
i ab 1 e X—3 i

C r ops i r r i ga ted

The d i s t r i b u t i o n  sy: 
u n d e r c ο n s t- r u c i i ο n 
a. 9 r i c u 1 tu r a. i a. c t 1 v i 
r evi e w . a to taI of 
/y, 544 f h 3  of water .

stem of the 
However. 

ty in the

Let'kara i rpiga11on 
there has been a 

area a nd durιng
yyb dec aria of land has been iv 
ihe area was planted with cit 
shown on Table X-32.

Pro.]ect is 
re1ati ve1y 
the year 
••r igated by 
r u s · v e *—! e t

still 
s rival 1 
under 
us i ng 
at· i es

T A B L E  X— 31 - L E F K A R A  D AM - W A T E R  U T I L I Z A T I O N

I tern Descri ptiOn Quant i ty % o· f 31 o r a g e
No. Fit3 c apaci ty

1 Water used for do-mestic water
5Upp 1 V 1 1 b7 143 o . 4

2 Water used for irr igati on . . 79 544 0.6
3 Tot ai water uti 1 i-r_iZ*-*i f . i V Zl r;> 403 3.0

TABLE X - 3 2  - L E F K A R A  D AM - IRRIGATED C R O P S

B e r . C r o p  Area
No. Decars

1 Citrus ..............  173
2 Vegetables .......... 40
3 Olive trees ......... 13

Total 226

Water Sale, Income and Maintenance Costs

The water was sold either for irrigation or domestic use at the 
fixed rates. DetaiIs on water sale for domestic purposes are given 
in the section on Domestic Water Supply. The irrigation water was 
sold at 3.h cent/fi'i3 and the income from the sale of irrigation
water amounted to £4,7ΰ 
at a cost of £1,504.

4. ihe maintenance wo r k i= we r e c a r'ried out

Ma i n t e nance De tails

1 he f ο 11 c>w i ng work s were carried out during 1985;

- C1 e a n i n g a n d r e p a i r i n g of dam and distr ibution system ac cess
road.

— Repair of breakages to Fh a i n a. n d sec ο n d a. r y Pipe1i nes.
— Rep lac emen t- of a sluice valve.
- Repai r of water fheters, sluice vai ves and an air valve.

X—3 b



P r  o  j  e  c t- Ο ρ  e  r  a  ί  i  ο  n  D a i  a  f  o  v t h e  L a s t-  i w o  Y e a r s

From the Table X - 3 3  it is shown that· the area irrigated was 
decreased by 0.3% and that· resulted to a decrease of t-he water 
used for irrigation by 13.2%. The water used for domestic water 
supply was decreased by 36*. 4%.

TftBLE X-33 - LEFKftRA P A H  - P R O J E C T  O P E R A T I O N  D A T A  FOR THE L A S T  TOW 
Y E A R

i Capac i tv ...... 1 000m3 11 850 i 850 NIL
Z water avai1ab1e H 2 802 1_ 663 -40. b
3 W a. X· 0 utilized fO P

i r r i gation .... Si 73 -13. „··*
4 Wa ter utilized fO P

domes i 835 ± 167 — -2* t* 4
5 Total water util izeQ .... 1 9 Z 6 1 Z A h -35., o
b Inf lou-1 — K 0 0 p 0.Q 0 · y •656 Sr!/ Ο
7 Area irrigated . dec aP 3 228 226 - 0 ,9

POMOS PROJECT

s he p*Q Γη Γ» i r ri ga 11on prO .1 0 c X· c ons ists of a ddfll reserve* i r of
max imum capacity at spillway cres t o f 860, 000 m3 ot water and a
d i 51ribution system mad0 of a ma i n care.1 and closed type
d i s tributi »”i "Π 0 V 0 t. 0 Γη cΟΓπΓμanding an a r0 a. of 381 H 0c tars.

Irrigation i n the pro jec t area started early in March 1986 and
continued throughout t-he year* unti 1 ear 1y i n D0 Cembev■■ 1 Si:'»b .

An area of 1 Zb Hectar3 Of 1 and planted with C itrus, barlanas and
vegetables was irri q a. t-0 ij n y uti 1 iz i ng 81©, 143 m3 of :A‘ a.ter . Fr om
the total water utilized , 679, 792 m3 W 0 P 0 tak evΊ Cii rec11 y f rom the
dam reservoi r, 10,350 m3 were 1taken 1ί rorii if-he ·:jve ί■■ f 1 ow and t-he rest
i 20,000 m3 were pumped ΐ ϊ-•om the boreholes

The total gross income from the sale of water amounted to £’34,045. 
ihe expenditure for the maintenance was £2,32 1 whereas t-he power 
cost was £3,051 and the operation and management costs were 
£12,24 1 . net income to the project for the year under review was 
£6,432.

P r o j e c t  H y d r o l o g y

i he project hydrο1ogi c oata as recorded dur i ng the year are 
t a b u 1 a t e d ο n t a b 1 e X—3 4 .

I he reservoir was filled to 
during the period 7th to 11th 
the raser vo i r oc cur r ed i n 
97.00Θ 

spillway c rest and ove r f1ow o c c ur red 
Mar c h 1 SoG. M i n i mum water 1eve1 i n 
October with water in storage around



TABLE X-34 - POMOS DAM - HYDROLOGY F OR 1986

I tem Description Quantity % of storage
N o . m3 capac ϊ ty

1 I n i t i a 1 amount i n s tor a-̂ e . . 189 000 22.0
Inf1ow-seepage-Uverf1ow .... 1 100 000 ί 7. y"l Total release ............. F.79 792 73.0

4 Leakages .................. 112 000 13.0
.8 Evaporation ............... 70 000 8.1
h Overflow .................. not measu;! * i—* *_ί *“
7 Final amount in storage .... 344 000 40.0
8 Μinimum quantity i n storage

(' 0 r t.. } 97 000 11.3
Q st.or 0 .■—' 0  c apac i iy .......... 8F,0 OOO 1 00 0

Water Utillzat i on and Crops Ir r i gai -1•tfU

The 810,142 Γη3 of water was utilize*j for the i y r j ga t i on c* f 12fc*
Hec tars within the project area. Cdetails abou t the water utilized
and the crops irrigated are :=>hown on tables X—S5 and X—ob. 

T A B L E  X— 3 5  - P O M O S  DAM - W A T E R  U T I L I Z A T I O N

I tem Description QucO it 11· y
No. m3

1 Water used for irrigation from darn S 0 V;7‘ 14V
Water u se d f or i r r i ga 11οn 
boreholes ...............

f rom
120 000•~1 Water used for recharge .. NIL

4 Tota1 wa te r uti1ized .... 810 142

TABLE X-36 - POMOS DAM - CROP'S IRRIGATED

Item Crop Area
No. Decars 1 2 3 4 5 * 7 8

1 Citrus ...........  729
2 Bananas .......... 31
3 Deciduous ........ 11
4 Vegetables ....... 80
5 Cereals .......... 54
S Avocados .........  13
7 Olive trees ...... 32
8 Alfa-Alfa ........ 20

1 258

Water Sale, Income, Operation and Maintenance Costs

The total quantity utilized for irrigation, water released from 
the dam reservoir, water pumped from the boreholes and water taken 
from the overflow amounted to 810,142 m3. Out of this 733,732 m3 
’were sold at the nominal rates and the rest 10,550 m3 were sold at 
reduced rates because that quantity 'was taken from the overflow.



From the sale of water (see details on table X-37) the total gross 
income amounted to £24,045 whereas the operation and management- 
costs were £12/241. Maintenance works on the dam and the 
distribution system were £2,321 . The net income to the project- for 
the year under review amounted to £6,4-42.

Maintenance Det-ai is

ihe maintenance works» carried out- during the year ISt'-G were the 
f o11ow i ng:

die a n i π g o t 
Rerμoving of 
Painting of 
Repi a c ament 
Cleaning of 
Repairs to 
u 103. n i n g ο T

embankment from wild veget-ation. 
dr i f twοod f rom the reservoi r. 
metal structures and woodwork ot 
of siuice va1ves. 
c anal s and repa i r i ng of joi nts . 

ga1vani zed ir on p i pe1ines. 
dr a i nage d i t c h c ha ηnels.

the tower bridge

TABLE X-37 - ROMOS DAM - INCOME AND EXPENDITURE DATA

I tern Description Quantity Amount-
No . m3 i!

i Water soId at ηomina1 rates .... 799 792 23 994
2 Wa t. 0  j" 3  Ο I d Et "t- Γ  0  d L4 C 0C* Γ n t - P s 10 3501: 51
-2* Water given free of charge Μ T j NIL
4 Total quantity utilized and gross

income .................... ft1ft 142 24 045
5 Operation cost- ............ - 12 241
b Power cost ................ - 3 051
7 Main tenan c e cost .......... - 2 321
8 Net Income ................. - b 432

% this qu a nt i t y was t-aken fr<::<m the over f Iow.

Pro j e c t P e r f o r m a n c e L!8. t-a for the Last Two Years

Tabl 0 X b O shows data regarding hydrology, wator ut-ilijLB.t- i on,
wa ter sales , gross i nc ome, opera t-i on, mai ntenance c osts } net
incoime and 8.Γ08.5 1r r igated for the last two years.

The 1 a.s-t- c ο1umn of the tabI e shows t-he change in Ρ0Γ C 0nt·ages of
the quant i ties of 198b over t.he previous year .

The quanti ty of water ut-ilized for i r r i ga 11on was 1 ightly
dec reased wh i 1 e the gross income was signi ficantl v illLI' 00d due
to t•he increase of t-h0 W 0. t· 0 Γ rates.

The ope r a. t ion and ma intenance expenses were increas ed whi le the
net income was dec r 0 0.—-1btdU .



TABLE X-39 - POMPS DAM - DATA ON PROJECT FOR THE LAST TWO YEARS

I t.em Data Un i t 1 yt»5 1386 % Chang
No. or 1385

i Capacity .............. 1000m3 yKvi* 860 NIL
Water available in storage J) 1 052 1 217 + 1.2
Wat er ut·111zed f or i r r i ga~
t i on ................... 875 810 1.5

4 Water sold ............. n 875 810 1 .5
5 Water given free ....... n NIL NIL NIL
6 Water used for recharge a NIL NIL NIL
7 Gross income ........... £ ZZ- 370 24 045 + 17.3
y Operation .............. )) 105 184 i Z 24 Ϊ -r 2 0 . z
3 Power cost ............. a O 053 ~j 051 0.2
10 Mai ntenanc e cost ....... }) z 560 z 321 y . y
11 total expenses ......... }} 15 802 17 613 11.5
12 Net income ............. )} o 168 f, 4 Z Z 21.2

Area irrigated ......... Hectare 126 12β 0.0

YERMASOYIA - POLEMIDHIA PROJECT

The Yermasoyia-Polemidhia Project consists of the Yermasoyia darn, 
the reservoir of which has a capacity of 13.5 MCM and the 
Polemidhia dam with reservoir capacity of the order of 3.43 MCM. 
ihe distribution system ot the project consists to closed conduits 
now commanding an area of about 2,0b6 Hectare.

ihe water for both the dams did not reach the spillway crest in 
the dam reservo i r but i t rema ined much 1 ower w i th max imum quartt i ty 
in storage for Yermasoyia dam 7.752 MCM on the 14th March and for 
Polemidhia 1.175 MCM on the 11th March 1386.

!o supp 1 ement t-he area wit-h water due to shortage from the dam the 
Kouris and Gari11 is boreholes were set in operation. A quantity of 
3.337 MCM of water was pumped from the boreholes 2.151 MCM from 
that of Kouris and 1.186 MCM from that of Gariilis. From the 
amount of 2.151 MCM pumped from Kouris boreholes an amount of 
-· 78,687 m3 was used for domestic water supply, 1,472,015 m3 for 
irrigation and J 0 O 000 rn3 for recharge. The water pumped from 
Gariilis Boreholes was used for irrigation.

A total quantity of 14,437 MCM was released from dams and pumped 
from the boreholes (3,742 MCM from Yermasoyia, 1.418 MCM from 
Polemidhia, 2,151 MCM from Kouris and 1.186 MCM from Gariilis). 
Out of the 14.437 MCM, 4.626 MCM were used for irrigation, 5.512 
MCM for recharge (then pumped for Domestic use) and 3.055 MCM for 
Domestic Water Supply, fhe rest 1.304 MCM were lost.

Irrigation in the project area started early in January and 
continued throughout the year until late in December 1386 . The 
quantity of 4.626 MCM was used for irrigation of 2066 Hectare 
^partial or lull) in the Zakaki, Phasouri, Akrounda and
Fhi i) ikari* areas and Yermasoyia and Polemidhia Irrigation 
‘Jivisiun. Of the quantity used for irrigation a quantity of 
4,264,6/6 m3 were sold at the nominal rates of 3.0 and 3.5 
cent/m3. the rest 361,684 m3 were given tree of charge as water 
rights to Yermasoyia and Polemidhia Irrigation Divisions (233,480 
m3 for Yermasoyia ID and 68,204 m3 for Kato Polemidhia ID).
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ihe quantity released and pumped for recharge 5.512 McM was used 
to recharge the Yermasoyia aquifer downstream the dam structure. 
This aquifer is pumped for the supply of water for domestic use 
for the Limassol town, the Moutayiaka regional water supply scheme 
and for irrigation in the Zakaki area.

Fhe total gross income from the sale of water amounted to 
£ 143, 347. The operation costs amounted to 72,158, the power costs 
to £57,557 and the m a i n t e n a n c e costs amounted to £28, 3xx. the net- 
income to the project was a. deficit of £24,7ol .

Wa ter He^our ce^

A quantity of the order of 14.49/ MCM was taken from the dams, 
Rouris Boreholes and Gar ill is Boreholes as shown on Table X—39.

TABLE X—33 YERMASOYIA-POLEMIDHIA PROJECT - WATER RESOURCES

Iterfi source Quainti ty
No m3

1 Yermasoyia uam ........... 9 741 85 i
·“ »Sm Po 1 emi i dhii a. Dam ........... i 418 212

Rouris Boreholes ......... 1 bv} QcYy
A (~i A  Γ  'l i 1 Ί c. RΓι Γ"  h i" »  I i 185 4XV;/

Tota1 quan t i ty de1i vered 14 497 J‘jo

Pro j e c t H y d r ο 1 o g y

the project· hydrologic data as recorded during the year under 
review are tabulated on the following tables. The data for each 
dam r eser vo i r a r e g i ven sepa. r a. te 1 y .

P O L E M I D H I A  DAM

the inflow-seepage to the Polemidhia dam during the year under 
review totalled 1.215 MCM representing 35.4% of the reservoir 
capacity. The reservoir was not filled to spillway crest but it 
remain much lower with maximum quantity in storage around 1.175 
MCM on the 11th March 1935·. Leakages occurred through the dam and 
part of these were intercepted downstream for irrigation purposes. 
Releases from the dam reservoir amounted to 1. 4l8 MCM.

TABLE X-40 - P O L E M I D H I A  D A M  - H Y D R O L O G Y  F O R  iSS6

I tern
h! -

D e s c r i p· 11 on 0 u a n 111 y 
m3

% ot otorage 
ca.pa.c i ty

1 Initial amount in storage . . 5 i 3 000 17.9
y Inf low-seepage ............ 1 215 i 05 bb . 4
·-> Total release ............. 1 418 2 i 2 41 . 3
4 L&& k  .................................................................................................................... 13 i 261 . *» . ί~ί

♦ 5 E v a p o r a t i ο n ................................................................................................ 111 9b 8 . 
r

f . OverfIow NIL NIL



TABLE X-40 - POLEMIDHIA DAM - HYDROLOGY FOR 1986

I tern Description Quanti ty Vi of 31oraye
No. m3 c apac i ty

O Minimum quantity in storage 
(Dec. ) ..................... 134 000 •2». y

9 Storage capacity ........... 3 430 000 100.0

YERMASOYIA DAM

I"he Inf low-seepage to the darn during t-he year under review was 
estimated at- 6.390 MCM mostly occurring in the months of January 
to May and in December. !he dam reservoir was not filled to the 
spillway crest but it remained much lower with maximum quantity in 
storage around 7.752 MCM on the 14th March 1996.

TABLE X-41 - Y E R M A S O Y I A  DAM - H Y D R O L O G Y  F OR 1996

I tern Desc ription Q u a n t i t y % of St
rio m 3 C & K d C .

1 Initial a m o u n t  in s t o r a g e  ... .. 5 0 55 000 37.4
si I n f l o w - S e e p a g e  ................. 6 399 933 4 / . 3
3 T n f.s 1 r p Im s p .. 9 741 851 *7 ■"< *”»
4 i e a k a g e s  ......................... N H NIL
•T3 E v a p o r a t i o n  ......... ............ KPi AP η 4.7
f t () V 0  t 1 ~i 'jJ NIL NIL
/ Final a m o u n t  in s t o r a g e  ..... ft 94-4- y y v* 51.4
o M i n i m u m  qu a n t i t y  in s t o r a g e 

( D e c . ) ............................ 565 OOO 4.2
t"-i S t o r a g e  capacity .............. .13 500 000 100.0

t Rough1y es t ima ted

TABLE X-41A - WATER PUMPED FROM BOREHOLES

Item Description Quantity-
No . m3

1 Gary 11 is boreholes ..........  1 ls6 430
2 Kouris boreholes ............  2 150 902
3 i otal .......................  3 33/ 333

Water Utilizet i οn

Details regarding water utilization from both da.mtr· separately and 
in combine with Kouris and Garillis Boreholes are shown on tables 
X-42i X—43 and X—45. In summary during ΐ-he year under review a 
total quantity of 13.193 MCM was utilized for irrigation, domestic 
water supply and recharge purposes. Out of this quantity 4.626 MCM 
were utilized for irrigation, 5.512 for recharge and the rest 
3.055 MCM were used for domestic water supply.

X-42



TABLE X-42 POLEMIDHIA D A M -  WATER UTILIZATION

It-e m D e s c r· i p t i ο n
No.

Qu a n t· i t- y % o f S t· o r a s £
m3 capacity

1 Water r e l e a s e d  for i r r i g a t i o n  .. 1 418 212 41.3
Water used for r e c h a r g e  .........  NIL NIL
Total water u t i l i z e d  .............  1 418 212 4 1 . 3

TABLE X-43 - YERMASOYIA DAM - WATER UTILIZATION

I tern Desc r iption Quanti ty % of Storage
No. rn3 capac i ty

i Water released for irrigatioη . 1 853 356 13.7
Water used for recharge .... . . . 8 31 y xy. h‘

3 Water used for D W S ........ 2 676 176 19.8
4 Total water utilized ...... 9 741 851 70.1

TABLE X-43 A - AQUIFERS WATER UTILIZATION

I tern Description Quantity
No rn3

1 Water used for irrigation .. ... 2 638 445
Water u--ed for D W S  ...... / y *“» *■“* 7
Water used for recharge .... ... 300 000

TABLE X—44 - YERMASOYIA-POLEMIDHIA PROJECT-IRRIGATED CROPS

S e r . Crop Area
No. H e c t a r e

1 C i t r u s  .................  971
2 vines ................... 51 6
3 D e c i d u o u s  .............  17
4 V e g e t a b l e s  ............  559
5 O l i v e  trees ........... 3

2 066

TABLE X—45 - YERMASOYIfi-POLEMIDHIA PROJECT - WATER UTILIZATION

S e r . Des c r i pt i on Quant i t y
N o . rn3

1 W a t e r  u s e d  for i r r i g a t i o n  ............. 4 626 360
2 W a t e r  us e d  for r e c h a r g e  t.Yerrnasoyia

Darii & K o u r i s  D e l t a  b o r e h o l e s )  .......  5 512 319
3 Water used for DWS ......................  3 055 063
4 Total water used .........................  13 193 742
5 W a t e r  1o s s e s  in d i s t r i b u t i o n  s y s t e m

a n d / o r  W.M. d i s c r e p a n c i e s  ............  1 303 653 V

A 43



F r o m  the ^>a ie of water the total gross income was £ 143, 347 . The 
operati ο n cost totalled £ / 2 , 1 5 8  and the power cost totalled 
£ 6 7 , 5 5 7  w h e r e  the maintenance cost s p e n t  on r o u t i n e  w o r k s  was 
£ 2 8 , 333. D e t a i l s  regarding and e x p e n d i t u r e  are show on table X— 46.

ha i n ten an c e De t-a i 1 s

The f o l l o w i n g  w o r k s  w e r e  car r i e d  out d u r i n g  the year u nder review. 

Distr i b u t i o n  system

- R e p a i r s  to pipe breakages.
- R e p a i r  of water meters, s l u i c e  valves, flow regulators, air 

v a l v e s  a n d  float valves.
- M a i n t e n a n c e  of water meters flow r e g u l a t o r s  a nd s l u i c e  valves.
- R e ρ 1ac e m e n  t of s 1uice v a 1v e s .
- C o n s t r u c t i o n  of filters for Trakhoni B a l a n c i n g  Reservoir.
- R e p a i r s  to pl umbing i n s t a l l a t i o n  of Trakhoni P u m p i n g  Station.
- I n s t a l l a t i o n  of a new water meter and s l u i c e  valve.
- C 1ean i ng o f manholes.

Yermasoyia. Darn

- P a i n t i n g  of water level indicators.
- C l e a n i n g  the yard of the Y e r m a s o y i a  Dam P u m p i n g  station.

Po 1 emi d h  i a. Dam

- C l e a n i n g  f r o m w i l d  v e g e t a t i o n  a nd r e g r a d i n g  of a c c e s s  road.
- C l e a n i n g  of e m b a n k m e n t  and the yard of the g u a r d h o u s e  from wild 

v e g e t a t i o n .
- R e p l a c e m e n t  of main water meter.
- P a i n t i n g  of water level indicators.
- C o n s t r u c t i o n  of two metal water level indicators.

K o u r i s B o r e h ο 1 e s 

R e p a i r s t o p u m p s .

TABLE X—46 - YERMASOYIA-POLEMIDHIA PROJECT-INCOME AND EXPENDITURE 
DATA

Ο 0 Γ D e s c r i p t i o n Q u a n t i t y A m o u n t
No. m 3 £

1 W a t e r  s o l d  a t  nominal rates .... A αϊ! 6» A 6*76» 143 347
jL W a t e r  s o l d  at reduced rates .... NIL NIL
.“t W a t e r  g iven free of charge as 

we.te r r i g h t s t· o !
— Y e r m a s o y i a  Irrig. D i v i s i o n  ... 293 480 NIL
- P o l e m i d h i a  Irrig. D i v i s i o n  ... 68 204 NIL

4 Totsi 9 u 0 Γιt·i t-y/income ............ 4 6 2 6 360 143 347
Ft O p e r a t i o n  cost . ...... — 72 158
t* F’ O W i-1 r C ’· S t- — 67 557
7 M a i n t e n a n c e  cost C Y ■=■ r m a s o y i a & 

P o 1emi dhi i a & Kour i s DeIta 
B o r e h o l e s )  ........ ........ OO-J

0 Total cost ........................... - i 6 8 048
9 N e t  income ......  ....... — -24701

X-44



From the above table it can be seen that the income from the sale 
of water did not cover the annual cost of operation, power and 
maintenance of the project.

Project Operation Data for the last two years

Table X-47 gives data regarding operation for the last two years. 
The last column shows the percentage variation of these data with 
respect to i985 figures.

TftBLE X-47 - YERMASQYIfi-POLEMIPHIft P R O J E C T  - D A » A  ON P R O J E C T  F O R  
THE LA S T  T W O  Y E A R S

■:·0'Γ Descrip t i on Unit 1985 138 %  change
No on 1 ‘88 b

1 Capac i t-y ......... ...... 1000 m3 i 6 330 15 732 -12.6
,·· Water avai1ab1e (Y Si P &

KAG BHS> ......... )} 18 003 15 772 -12.7
o Water ut i1ized f or i r r i ga-

t i on ............. ii c 159 4 626 -10.3
A Water sold ....... a 4 ·—»o ■ ·'I_1 4 -0.4
5 Water given free .. a 877 361 _C;I; ;Z;
6 Water used for recharae .. " -j 758 5 512 +46.7
/ Water used for DW8 It •*l ·£■ Z. •7» 055 + 0.8
l“l Tota1 quant i ty used }} ii 943 .·i O 194 + 10.4
s: tirose income ..... ...... £ 144 784 143 34 7 -1.0
10 Operation cost .... ...... r: b o 463 72 158 + 5.4
11 Power cost ....... IT 65 575 67 557 + 3.0
12 Maintenance cost .. ...... £ 20 651 ■ .*o •ioo +37.2
13 Total e x p  e n d i t· u r e ...... £ 154 689 i 048 + 8.6
14 Net income ....... ...... £ 3 905 24 70 i NIL
15 Area irrigated .... ......Hectare jL 066 2 066 NIL

P A P H O S  I R R I G A T I O N  P R O J E C T

The Paphos Irrigation Project is the largest and most important 
project of its kind ever undertaken in Cyprus. Construction of the 
civil works commenced in 13/6 and they were completed by the end 
of 1983. The project consists of the Asprokremmos dam of maximum 
capacity at spillway crest of 51.00 MCM. Mavrokolymbos dam of max. 
cap.2.180 MCM, a well field (24 nos boreholes) and Dhiarizos and 
Ezouza Diversions all sources of total annual safe yield of 32. UO 
MCM with a reliability of supply well above 32%. The project area 
is a coastal strip some 38 km long by 3 to 4 km wide with the town 
of Paphos at its centre. The total area commanded by the Project 
is 4,316 Hectare. The distribution system is made of canals and 
pipes and it is the first project on the island to operate on the 
on demand" mode.

The water guantity used was taken from t-he Asprokremmos dam, the 
boreholes the diversion from the Dhiarizos and Ezouza rivers and 
the Mavrokolymbos dam. During the year 1986 the extension of the 
Distribution system in Anarita area was completed. 8o the area 
commanded by t-he project· was increased to 5u5o Hectare. Irrigation 
in the project area started in January 1386 and was completed late



in December· 1386. During the period a quantity of 
water was utilized for the irrigation of 843 
planted with various crops. In bief the water- 
shown on Table X-51. The crops irrigated were c 
etc . as shown on Table X-52.

17.591 MCM of 
; Hectare of land, 
was utilized as 
itrus, vegetables

The operation and maintenance of the project is the responsibility 
of the WDD. From the sale of water at the nominal rates the income 
for 1386 is around £691,536. The operation expenses amounted to 
£55,315 whereas the maintenance expenses amounted to £223,879 and 
the power cost to 217,267. The total annual cost amounted to 
£496,461. The net income to the project was £195,075.

I he hydroelectric power station of Asprokremmos 
operation for the year under review because the 
r e s e r vo i r was 1ow.

dam was not set in 
water level in the

Project Hydrology & Water Resources

The water in the Asprokremmos dam did not reach spillway crest but 
it remained lower with maximum quantity in storage around 21./14 
MCM on the 5th April 1986. The quantity of water of the order of 
21.853 MCM was taken from the Asprokremmos dam, the boreholes, in 
Dhiarizos and Ezouza rivers, surface flow from Dhiarizos and 
Ezouza rivers diversion the Me.vrokol ymbos dam and from private 
Boreholes in project area as shown on Table X—48.

T A B L E  X — 4 8  - P A P H O S  P R O J E C T  - W A T E R  R E S O U R C E S

I tern Sour c e Quant· i ty
No. m3

1 Asprokremmos Dam .............  11 616 475
2 Bo r ekιο 1 es i n Dki i a r i zos &

Ezouza rivers ................  6 3 17 658
3 Surface flow diversion from

Dhiarizos & Ezouza rivers .... 2 521 903*
4 Miavrokol ymbos Dam ............  403 000
5 Private Boreholes ............  1 000 000*

T o t· a 1 21 859 036

* Roughly Estimated 

H y d r olog y o f pams

The hydrologic data for Asprokremmos dam and Mavrokolymbos dam as 
recorded during the year under review are tabulated on Tables X-43 
and X 50 respectively.

X ~ 4 b



T A B L E X - 4 9  - A S P R O K R E M M O S  D A M  - H Y D R O L O G Y  FOR 1986

Item Description
No.

Quantity
m3

% Storage 
c apac i ty

1 Initial amount in storage ..................................... 16 235 600 31 . 8
Inflow - Seepage ............. 8 241 64 o 16.2

o Tota 1 re 1 ease ............... ii 616 475 I ·-! l“l 
Λ' _  . ·  , Μ

4 Leakages ..................... xy 443 0 . i
5 Evaporation .................. 1 917 910 3 . 8
6 Overflow ..................... NIL NIL
7 Final amount in storage ..... . . 10 652 000 20 . 9
Λι Minimum quantity in storage 

(Dec . > ...................... 9 462 000 18.5
y S  I.·ο Γ ·”*. Q 0  Γ H U r l l '  1 i .  V . . 51 000 000 100 . 0
i Ca Water available in storage . . . 519 895 44 . 2

T A B L E  X— 50 - M A V R O K O L Y M B O S  D A M  - H Y D R O L O G Y  F O R  1986

I tern Desc r iption Quantiy % Storage
No. m3 c apaci ty

1 Initial amount in storage .... 311 000 14.3
Intiow—Seepage .......... 700 000 32. i
Tota1 r e1̂ ase ............... 403 000 1 o . 5

4 Leakages ........... ......... NIL NIL
5 L v a p o r a t i ο n ............... 100 000 4.6
6 Overflow .................... NIL NIL
7 Final amount in storage ..... 270 000 12.4
8 Minimum quantity in storage

(Nov.) ...................... 244 ΟΛΟ 11.2
9 Storage capacity ............ 2 180 ooo 100.0
10 Water available in storage ... 911 CalaQ 41.8

Water Utilization and Crops Irrigated

From the water developed, about 3.520 MCM were lost in the canal 
and distribution system, 51,778 m3 were used by industries and the 
remaining 17.591 MCM were used for the irrigation of 3,837 Hectare 
planted with various crops as shown on (able X-S2 (.see lable X—si 
for water utilizetion>.

T A B L E  X-51 -  P A P H O S  I R R I G A T I O N  P R O J E C T  - W A T E R  U T I L I Z A T I O N

I tern Description Quantity
No. m3

1 Water used f or i r r i gat ion .......... 17 591 519
jd Water used by industries .. Γ* ̂......... Ol / 7 o
3 Water used for recharge ... .........  696 218
4 Total water utilized ..... ......... 18 339 515
5 Total water lost ......... 521
f, T ota. i w a t e r del i ve r e cs f r om Pea cl work s 21 859 vi A  6*



TABLE X—52 - PAPHOS IRRIGATION PROJECT - CROPS IRRIGATED

8e r Crop A rea
No. Hectars

1 Citrus .............  717
2 Bananas ............ 461
3 Vines ..............  398
4 On i ons .............  66
5 Vegetables ......... 176
6 Potatoes ........... 448
7 Melons .............  75
8 Avocados ........... 40
9 Alt a A1 f a .......... 84
iy Ground-nuts ........  852"
11 Legumes ............  727
12 Deciduous .......... 69
13 Other ..............  25

Total

Water 8ale, Income, Operation and Maintenance costs

ihe project developed a quantity £21.859 MCM out of which 17.581 
MCM were used for irrigation, and 0.052 MCM were used for indus-
trial purposes, while the rest 3.520 MCM were lost. The irrigation 
water was sold at the nominal rates of 4 cent/m3 except the water 
used for irrigation of the area commanded by Mavrokolymbos dam was 
sold at 3.5 cent/m3. The industrial water was sold at 9 and 13 
cent/m3. From the sale of water the total income amounted to 
£691,536 whereas the operation, maintenance and power costs were 
£496,461. Details are shown on Table X-53.

Ma i n t-enanc e Details

The maintenance works carried out on the project during the year 
1986 were the following:

D i st r ibu t i on 8y s tern

cleaning of main canal, canaletti and Mavrokolymbos canal 
Cleaning of pumping stations, regulating and storage tank 
cleaning of canallet-ti from aquatic vegetation.
Painting of metal parts in pumping stations.
Maintenance of hydrants, water meters, flow limit- 
pressure regulators and other hydraulic equipment. 
Replacement of a diesel engine pump with an electric one. 
Maintenance of access roads.
ihe sewage system of three pumping stations were cha 

operate by qravi ty.

der i c e=?

Installation of one pump 
Improvements to project '

nged to

in "Koloni Extension" pumping station.
!arehouse .



Asprokremmo^ Darn

— Painting of metal structures and woodwork.
— Removal of lime sediment from drainage ditch channels in the 
gal 1ery.

— Maintenance of the guardhouse.
Cleaning of embankment· and the yard of the guardhouse from wild 

vega ts. t i on.

Mavrokο1ymoos Dam

— Repairing of access road.
— L·leaning of drainage ditch channels.
— C1ean ing of embankment f rom wild vegetat i on.
— Painting of bridge and metal structures.

TABLE X-53 - P A P H O S  I R R I G A T I O N  P R O J E C T  - INCOME AND E X P E N D I T U R E  
D A T A

I tern Desc r i pt i on Quant i ty Amount-
No . m3 £

1 Water de1ivered f rom Headworks jd i asy -̂i··t -

·“»Sm Water sold for irrigation .... i / c* 4· -· z  y / 53 i 5y*6
o Total water sold and gross

income ............. ......... ■» “7 ·-« ·*“» «“« “7I / t* -I* jL D  / 69 i 536
4 0pe r a t i οn cost ............... - 55 315
5 Maintenance c ost ............. - >i c* / y
£ Power cost ................... - 217 267
7 Total annual cost ............ - 435 461
!-! Net income ................... — 435 4 fa 1

Pro ject Operation data for the last twc y t* 3. r s

Fable X-54 gives details regarding the operation and maintenance 
for the last two years. The last column shows the percentage 
variation of these data with respect to 1385 figures.

TABLE X-54 - P A P H O S  P R O J E C T - D A T A  ON O P E R A T I O N  F O R  THE L A S T  TWO 
Y E A R S

I tern 
No.

D.ascription Unit i 385 i y y y % change 
on 19oS

1 Y i e 1 d ................  i 000m3 52 y o o V 1 J_ 000 NIL
water avai1ahlet ..... " .··* i~ i i.  jy 33 270 + i y . z

3 Water utilized .......  " 16 247 18 333 + 12.3
4 Water sold for irrigation " 16 247 17 64 y + 8.6
C Water used for recharge “ NIL 636 -

6 Total water sold ..... " 16 247 17 643 + y . n
"7 Gross income .........  £ 641 23i 69 i 536 + 7.8

X-43



TABLE X—54 - PAPHOS PROJECT-DATA ON OPERATION FOR THE LAST TWO
YEARS

I tern 
No.

Description Un i t· 13oS 1 3ob % change 
on 1985

y Operation ...... £ 4o 470 55 315 + 14.1
9 Maintenance cost . . . £ 194 4>i9 y7y + 15.1
10 Power cost ........ ... £ "i Q 217 267 —jiS. 3
11 Total cost ........ £ 536 265 496 461 - 7.4
12 Net income ........ ... £ 105 026 195 075 +85.7
13 Area Irr igated .... ... Hectars 3 427 3 837 + 12.0

# ihis i t h e  water available in the darns, the quantity taken from 
the boreholes and the river diversion.

A T H A L A S S A  P R O J E C T

I he Athalassa Project consists of a storage darn built, to prevent 
flooding of the Athalassa Government Farm and for supplying water 
for the needs of the Government farm in the area. The dam at 
spillway crest has a capacity of 0.79 MCM and the distribution 
system commands an area of 415 decars belonging to the Agriculture 
Research Institute and the Department of Agriculture Farm. The 
distribu11on system is made of pipelines. the project is operated 
by the Department of Agriculture Farm in the area. During the year 
under review the dam was dry.

KHRYSOKHOU VALLEY PROJECT

The Khrysokhou valley project· consist of five boreholes equipped 
with electrosumbersibie pumps, four balancing reservoirs and a 
distribution system made of pipes commanding an area of 237 Nec-
tars. The project is situated in the Paphos District, Polis region 
in the Khrysokhou river valley.

Irrigation in the project area started in January and continued 
throughout the year until December 198b. During this period a 
total quantity of 495,732 m3 water was utilized by the farmers.

The water was sold at 4 . cent/m3. The income amounted to £20,287.
! he operation expenses were £4,943, the maintenance expenses were 
£5,822 and the pumping expenses were £'14,918. The total expendit-ur 
was around £25,883. This shows that the running costs of the 
project are not recovered by the income from the sale of water and 
an annual defi c i t of £5,416 was observed

Out of the 237 Nectars commanded by the distribution system only 
an area of 127 Hectars was irrigated as shown on Table X—55.
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TABLE X-S5 - KHRYS0KH0U VALLEY PROJECT - CROPS

O Ο Γ Crop Area
No. Decars

1 Citrus ................. z‘
Deciduous . . 07

-1 A1f a—A1f a .............. .... ISO
4 Avocados .............. 9
5 Tobacco ............... 57.6
h: bi=-asona 1 .............. .... 47
/ T ci b 1 O Q Γ a P* O S ........... .... 54
p Potatoes .............. .... 43
q B^ans ................. .... k!4

! O t-S i i vt-y

KHA-POTAMI PROJECT

I he Kha-rotami Irrigation project· consists ot 
a diversion pipeline capable of diverting a t 
where the Rha—Potami river is flowing in t-he

a di ve r s i on Weir and 
low of 500 CM/Hour 
ίή ο n t-h s J a n u a r y - J u n e .

The Project. is supplying water in bulk during the winter, spring 
and early suroffter months, to the Pissouri and Alectora Irrigation 
Division. Fhe area commanded by both Irrigation Divisions is 
around 55/ hectars, 40k! hectars in the Pissouri Irrigation 
Division and 165 hectars in the Alectora Irrigation Division. In 
both cases the area to be irrigated is planted totaly with vines.

Based on the existing water resources for each of the two 
irrigation divisions and having in mind the area served by each 
irrigation division, water is allocated as follows:

- If the works divert only 225 Ml3/hi■ the wa t 0 *f will bo givon in
total to the Pissouri Irr igation D i v i s i ·:in.

- Tf the works divert rftore than k'k:5 fftVhr but i OSS than ·-, ·”5 m3,r' hr
th0 22Sm3/hr will be diverted to the Pi s soi.rr i Irr i gat*i on
D iV i s i on and the remain!ng to the■ A1 ek t>:ira Ir r i gat i on Di’/ i s i >::>n.

- If the works divert a flOMr* Ot Γπ ΟΓe than 325 m3/hr then tho wator
wi 11 be allocated as fol lows:

5 rft3/hr to Pissouri It••r i gat ion D i v i s ion.
00 m3/hr to Alektora Ii■· r i gat i on D i v i s ion.

she remaining tlow will be divided between the two irrigation 
divisions at a ratio of oil IB parts to the Pissouri irrigation 
division and 1 part to the Alektora irrigation division.

During the year under review the diversion of water started early 
in J anua r y 19y6 and was completed in June 19y6 the r ive r f1ow 
diminished. In this period a total of 75151k! m3 of water was 
utilized for the supplementary irrigation of 557 hectars of land 
planted with vines, uut of /51bIk m3 used an amount of 575/55· m2 
was used by Pissouri Irrigation Division and the rest 175756 m3 
were used by Alec t-or a I r r i ga t i οn D i v i s i οn .
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XYLIflTOS PROJECT

T h e X y 1 i a t o s i r r i g a t i ο η p r o j e c t c c> n sis t s o f a d a m r e s e r v o i r o f 
maximum capacity at spillway crest 1,200,000 m* of water and a 
closed type distribution system commanding an area of 3,082 
decars. Irrigation in the project area started mid March 1386 and 
continued throughout the year until late in November 1386. During 
this period a total quantity of 633,230 m1 2 3 of water was used for 
the irrigation of an area of 1,382 decars planted with olive 
trees, citrus, vegetables and potatoes. The water was sold to the 
Farmers at a. fixed charge of 3 cent/m3 and the gross income was 
£22,162. The Operation expenses were £6,436 while the maintenance 
expenses were £2,621. The net income to the project for the year 
u n d e r r e v i e w w a. s £ i 3,045.

hroject Hydrology

i he project hydrologic data as recorded during the year under- 
review, are tabulated in table X-S6. The dam reservoir was not 
tilled up to the spillway crest but it remained lower with maximum 
in stor age a r ound 1,002,000 m3. The m i ni mum quan tity of wate r eve r 
stored in the reservoir during the irrigation period, was 238,000 
m3 and occ ur red i n December 1386 .

TABLE X-56 - XYLIAT0S DAM - HYDROLOGY FOR 1386

I tern Description - Quantity % Of 8to
No. m3 capaci t

1 Initial amount in storage .... 533 000 43.1
Inflow - seepage ............ 813 443 67.2

o Total release for irrigation . 802 340 65.8
4 Leakages .................... 70 875 5.8
5 Evaporation ................. 60 435 5.0
6 Overflow .................... Nil NIL
7 Final amount in storage ..... 560 000 45.3
h Minimum quantity in storage 

(Dec . ) ...................... 333 000 24.4
81o rage capacity ............ -j 22*0 000 1 00.0

TABLE X-57 - XYLIAT0S DAM - WATER UTILIZATION

I tern 
No .

Description Quanti tv 
rn3

% of Storage 
capac i ty

1 Water used for irrigation .... 633 230
2 Water used for recharge ..... NIL
3 Total water utilized ........ 633 230

56.8 
NIL
56.8
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TABLE X-58 XYLIATOS DAM - CROPS IRRIGATED

1 t-em Crop Ares
No. Decars

\ Citrus ...........  335
2 Seasons 1 .........  337
3 Potatoes .........  536
4 Olives ...........  134
5 Deciduous ........  134
3 Alta-Alfa ........  13
7 Avocados )
S Kiwi > ...... 27

Total 1 382

y a t- e r U t i 1 i x.a t-1 ο n a n d C r ο I r r ι p a t· e o

During the year under review a quantity of 533 
utilized for the irrigation of 1 382 decars of 
with olive trees, citrus, vegetables, potatoes

2 3 0 m3 o f w a t· e r w a s 
land planted mainly 
el n O  -rK v o c -=*. d o s .

TABLE X-S9 - XYLIATOS DAM - INCOME AND EXPENDITURE DATA

I tern Description Quanti ty Amount
m3 L

i Water sold at. nominal rates fc»yy z 0 0 22 162
— Water soid at· reduced rates NIL

·“» Water given free .......... NIL NiL
4 Total quantity utilized and

gross income ... ... ’r~i ‘-f-« *̂-$0 22 162

5 0 ρ e r a t· i on cost . — t·
fz> Maintenance cost — 2- S z  i
7 Net income .... - 13 «45

Water 5ale, Income, Operation and Maintenance and Details

From the sale of water, the gross income during the year under 
review, was £22,152. Operation expenses, including attenuant wages 
and travelling costs, amounted to £5,436 and Maintenance expenses 
were £2,621 and the net income to the project, was £1·-·,y4-_. the
following works were carried out during the year under review,

- Repai rs to ma i n pi p e 1i n e .
- C1eaning of Filters.
~ Repairing of breakages of the pipe system.
~ Maintainance of break pressure tanks.
- Installation of an air valve.



TABLE -  - XYLIATOS BAH - DATA ON PROJECT FOR THE LAST TWO YEARS

I tern Description Unit 1985 i 98k % change
No. o  Pi i y y o

1 Capacity ............. 1000 m3 1 220 1 220 NIL
2 Water available in 

storage .............. n 1 322 1 508 » ή X "t~r ± . 1
·-■ Water utilized for 

Irrigation ........... n 587 t · y. *« ■fly. )
4- Water sold ........... a 587 6 y o + 18.0
5 Water given free ..... Ji NIL NIL NIL
bt Water used for recharge ·'·* NIL NIL NIL
/ Gross income ......... r 1 / b 15 X- X- i t'x. +25.8
:"i 0 p 0 r 01-1 q n cost· ....... £  ·”» O iOv 6 496 +23.7
y Maϊntenance cost ..... 3 385 i·. b,z i — -j> A- . Z
1Θ Γ o t a1 expenses ....... t. 9 2!o5 9 117 -  1 . 3
i i Net. i *π~ΓιΓΗί=* i! c* 13 045 +55. b
12 Area irrigated ....... G0C 8.Γ5 1 382 1 382 NIL

r* o j 0 Ct Uper a t i οn Da ta. t o r th>e 1 a s t t·Mr1 L1 y 0d rt>

1 3.h i 0 X-fc.y shows the operat i on da.ta for the i 3.S t· t-WC y ears, i h
water sold for irrigation was increased by 1o% and the net incom
to the p r O J 0 C t· W -3. S I n C Γ 0 3. S 0 d by 55.7 -.V

VflSILIKOS - P E N D A S K I N O S  P R O J E C T

i he purpose of the Varsi Ϊ ikos-Pendabk inos project, is the 
development of surface and groundwater resources from the 
Vasilikos, Pendaskmos and Maroni rivers both for the agricultural 
development of the area and the augmentation of the domestic water 
supply of Nicosia, Larnaca and Famagusta districts.

I he pro .1 ec t cons is ts of the foilowi ng I

— ka1avasos dam whose capacity is i/.1 MCH.
— Dhypotamos dam whose capacity is Is.7 MCM.
~ Maroni Diversion to divert a portion of the Maroni river t low to 

a point upstream of Dhypotamos dam.
— Maroni irrigation scheme which comprises an irrigation network 

covering about 233 Hectare in the delta area of Maroni river.
— Vasi 1 ikos irrigation scheme, ihis comprises a main conveyor from 

kalavasos dam, break pressure tank and pipeline networks 
covering an area of about c'3fc' Hectare.

— Penda.sk inos irrigation area! An area of 3/2 Hectars m  the 
Fendask i nos i rri gat* ion area, and delta area, is served by the 
ub! y P'o tamos dam and ex i s t i ng bor erιο 1 es .

— Ka 1 avasos-khirokitia pipeline with Tokhni F'umping station, which 
is the main conveyor for water from kalavasos dam to the 
khirokitia treatment f· lent and of irrigation water to the 
V a s 11 i k o s I r r i g a t i ο n area .

Construeti  η  Oif civil i WO Τk s c ommenced
c omp1e ted I  Π i y 0 7 Ι he Πϊ 3.in works of
the end of i yy: 4 .

n iyy J and t.hey will be 
b o t h i d a. m s w e r e c o m pie t e d b y



ΓΗ is part- of the report will deal only with details about water 
utilization for irrigation where details regarding domestic water 
supply will oe given in a separate section under the heading of 
Domestic Water Supply.

A total quantity c>f 8.351 MCM were utilized during 1986 from both 
dams, 1.967 MCM for irrigation and 6.384 MCM for Domestic Water 
hupp 1 y. Out c>t 8.351 MCM used 3.ZiZ MCM were taken from Dhypotamos 
dam and 5.139 McM from Ka1avasos Dam. Out of 3.313 MCM 0.928 MCM 
were used for irrigation and the rest 2. 284 MCM were diverted to 
Kornos Treatment Plant for Domestic Water Supply purposes. Out of 
5.139 MCM used i.039 MCM were used for irrigation and the rest 
4.100 MCM were diverted to Khirokitia Treatment riant tor Domestic 
Water supply purposes.

P r o j e c t H y d r ο 1 o g y

i he pro jec t h y d r o 1 o g i c data a. s yacorded during i-he year under 
review are tabulated on the following tables. The data for each
Qctfn Γ  Θ 5 0  Γ  V Ο  I Γ  cl r  0  *31 V 0  O  S 0 P ‘·Ει f El t·0  1 y

TABLE X - 6 1 - V . P . P  K A L A V A S O S  D A M  - H Y D R O L O G Y  F O R  1986

I tern Desc r i pt i on Quant i ty % of storag
No. m3 c a par i ty

1 Initial amount in storage .... 1 698 9 9
y I nf 1 c>w du r m g  t-he y ̂ar ...... Nh -
o Total release ............... 5 138 oo'j -
4 Leakages .................... NA -
5 Evaporation ................. NA -
f. Overflow .................... NIL NIL.
"7 Final amount in storage ..... 945 000 5.5
8 Minimum quantity storage (Dec. ) 856 000 5.0
3 Storage capacity ............ 17 100 000 100.0

T A B L E  X— 6 2 — vF*P— D H Y F O T A M O S  D A M - H Y D R O L O G Y  F O R  1386

I tern Dee c r i pt i on Quant i t·y % o f s to r age
No. m3 c apac11y

1 Initial amount in storage .... 1 279 500 9.3
Inflow during the year ....... Z r 17.0

3 Total release ................  3 076 K K 22.4
4 ! eak ages .....................
5 Evaporation .................. -
f. Overflow ..................... NIL NIL
~7 Final amount in storage ...... •I*-I*t* 000 2.4

Minimum quantity in storage (Dec.) ' ' 000 Z  . i
9 Storage capacity .............  13 700 000 100.0

X-55



Waier Utilization arid Crops Irrigated

Details regarding water utilization from both dams separately and 
in combine are shown on tables X—6S, X-64 and X—65. During the 
year under review a total quantity of 8.351 MCM of water was 
utilized. Out of this amount 1.96/ MCM were used for irrigation of 
various crops and 6.384 MCti were used for Domestic Water Supply.

T A B L E X - 6 3 - V P P  K A L A V A S O S  D AM - W A T E R U T I L I Z A T I O N

I tern Description Quantity %  of storage
No. m3 c a.pac i ty

1 Water used for irrigation ... 1 039 029 6.0
j.'. 4 033 860 24.0
“l - “l iotal water utilized ....... f~i i !“**-» ΓιΓιΗ 30.0

T A B L E X— 6 4 — V P P — D H Y P O T A M O S  D A M - W A T E R U T I L I Z A T I O N

I tern Description Quantity % o f s t o r a g e
No. m3 ca.pac i ty

1 Water used for irrigation .... 328 040 6.7
Water u^eo for DWS .......... 2 284 210 i 6 . /
Total water utilized ........ 212 2-50 23.4

T A B L E X— 6 5 - V P P - W A T E R  U T I L I Z A T I O N

I tern Description Quantity % of storage
No. m3 ca.pac i ty

1 Water used for irrigation .... 1 9 6 7  #69 6.4
Water used for D.W.S ......... . 6 *·) / w 20.7·”» Total water utilized ......... 8 351 133 27.1

Water Sale, Income, Operation and Maintenance Costs

From the sale of irrigation water the total gross income was £36 
315. Tine Operation expenses amounted to £14,432 and the 
maintenance expenses amounted to £3,805. Details regarding income 
and expenditure are shown on table X-66.

M A I N T E N A N C E  D E T A I L S

Distributiοn Syst·em

Construction of metal boxes for water meter cards, 
cleaning of hydrant manholes from wild vegetation
Maintaining of Kalavasos, Maroni and Ayios Theodhnros break 
pressure tanks. ' '
Repairs to 14 No. outlets, 43 No. watermeters, 11 No. airvalves 

- Repairs to pipelines.

K a i  avasos d a m

v i ^ t  i t  in f er,,bankr"er't' and drainage ditch channels from wild 
tainting ot metal structures.



Dhypot-amo-a darn

C l e a n i n g  of e m b a n k m e n  t and d r a i n a g e  d i t c h  c h a n n e l s  from wild 
v e g e t a t i o n .
P a i nt ing of metal s t ruc tu res.

TABLE X-S6-VPP-INCOME AND EXPENDITURE DATA
Ser Desc ription Quanti ty Amount
No. m3 £
«51 Water sold at nominal rates .... i 0 -» / 9b , -i 15
-I Operation cost ................ — 1 4 ,4P2

Maintenance cost . _

4 iotal cost· .................... _ 2 4 ; 2"~> /
5 Net income ........................ — 72.019

X-S7



XI LARNACA - FAMAGUSTA

by
T N Hamatsos 
Executive Engineer I 
Regional Engineer

General

By the end of the year the staff of the Regional Office was composed 
of the following Officers :

1 Executive Engineer I - Head 
1 Technical Syperintendant 
1 Senior Technician 
4 Technicians I 
7 Technicians II 
1 Assistant Chief Foreman 
4 Regular Employees 
3 Waterguards 
1 Secretary-Typist

For the execution of the construction works 6 foremen and 54 workers 
were engaged.

The activities of this office cover the Districts of Larnaca and Fa-
magusta. Its functions are di\rided into four main categories as 
follows :

- Water Resources and Hydrology : Surface and groundwater measurements 
and studies

- Investigations and Design : Design of water sunnlies and irriga-
tion schemes.

- Construction of water suonly and irrigation schemes.

- Operations and Maintenance of existing irrigation and water supply 
schemes.
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- Additionally this year the office extended its activities in the 
implementation of Major Projects - Southern Conveyor and Vasili- 
kos Pendaskinos Projects.

HYDROLOGY AND WATER RESOURCES

Stream Gauging

During the year 3 permanent gauging observation (one monthly at Lio- 
netri Dam and two weekly at Paralimni Lake) stations equipped with 
automativ water level recorders were in operation and weekly or mon-
thly visits were paid for observation and maintenance.

Ground Water Hydrology

The ground water conditions of the two Districts Famagusta and Lar- 
naca were observed by means of 482 wells/boreholes.

The water level (i.e. the distance from established bench marks on 
the top of the observation wells/boreholes to the ground water level) 
of 365 of them were taken twice this year i.e. in March before the 
irrigation period and in November after the irrigation period.

The water level of 55 of these observation boreholes was taken every 
month and another 10 of them was taken every two months.

The water level of 52 boreholes used for village water supplies were 
also taken once dyring the year.

Chemical Analyses

A total number of 184 samples were taken from Government and Communal 
or private boreholes/wells or springs and were sent to the Govern-
ment or Departmental Laboratories for Chemical Analysis. Also a 
number of 593 samples taken from wells and boreholes were analysed -l. 
in the Regional Office for chloride content.

Boreholes Test Pumping

During the year the test pumning of 5 boreholes/wells for private use 
were carried out.

Plotting of Boreholes

During the year the plotting of wells/boreholes in Famagusta-Larnaca 
Hydrological Area continued and the total number of wells/boreholes 
plotted were 1075.

Questioning

The annual questionnaire was carried out in the area where the plot-
ting was completed. A total number of 13 857 cases were carried out.

Village Water Supplies

During the year the water supply of each village in the two Districts 
were checked (i.e. the flow of springs and boreholes used by each 
village were measured and a sample was sent to the Government Labo-
ratory for chemical analysis).
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Quarries

A total number of 13 applications for quarries which were sent to the 
District Office by the Department of Mines were examined on the spot, 
and returned to the above Department with the comments of this offi-
ce .

Wells Sinking Permits

A total number of 1132 applications for sinking, covering permits and 
the change of conditions of permits of wells/boreholes were examined 
in the two Districts and were presented to the Central Advisory Com-
mittee for welly/boreholes of the Ministry of Agriculture and Natu-
ral Resources for wells/boreholes. Some 916 applications were of 
cases lying in the conservation areas and another 216 in the non-con-
servation area.

Apart from the above applications 686 cases dealing with wells/bore-
holes were also examined direct from the District Office of the WDD 
Larnaca/Famagusta and were submitted to the District Officers of the 
two Districts.

The above apojL ications concerned cases for the renewal of leased ag-
reements of wells/boreholes drilled on Government or Forest Land, or 
cases of cleaning of existing, wells/boreholes, or Cypriot-Turkish 
wells/boreholes, now working for refugees. From the above cases 
419 were approved, 23 were not and 244 were for the check of the con-
dition of permits or returned to the District Officers for further 
examination.

The Water Supply (Special Measures) Law 32/64

The control of the aquifers of Ormidhia and Xylophagou under the 
Water Supply (Special Measures) Law 32/64 was continued and the Dis-
trict Officer in concurrence with the Water Development Department 
and Agricultural Department investigated a total number of 925 bore-
holes.

In Ormidhia. and Xylophagop area 99 aplications for new boreholes/or'. 
covering permits or cleaning existing boreholes were examined,
49 of them were approved and another 50 were not approved.

INVESTIGATIONS AND DESIGN

Investigations

During 1986 the following investigations were carried out: - 

LARNACA DISTRICT

Avdhellero :Investigation of two cases for building sites

Aradhippou :For improvement of part of the village water supply net- 
work and for relocation of a pipeline of the village water supply 
along the main road, Larnaca-Nicosia. For improvement of the Govern-
ment Borehole 139/85 for irrigation of the village verdure, and for 
the water supply of piggeries.For Avater supply of new division of
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of plots and for for the grant of passages through state land. For 
relocation of part of the village water supply network which passes 
through private land.

Anglisidhes ;Investigation for the village water supply from the pri-
vate borehole Hydr. No.2 and for the water supply of the village di-
vision of plots.

Anaphotia :For improvement of the Government borehole 121/86 for the 
village irrigation purposesand for water supply permits of new di-
vision or plots. For the solption of water supply problems.

Anlanda :Investigation for the water supply of army camp

Ayios Theodoros :For improvement of the village water supply and for 
the solution of water supplyrproblems.

Alaminos :For the water supply of the live stock of the village and 
for a case of building next to the river.

Ayia Anna :For the relocation of part of the village water supply 
network, to the main road of the village

Ayii Vavatsinias :For improvement of the village water supply network

Alethrico :Investigation for fencing private land through which the 
main pipeline ..of Famagusta water supply passes.

Athienop :Improvement of the village water supply network and for the 
replacement of the main conveyor pipeline from the community bore.-·̂  
holes of water supply. Study for the live stock water supply and 
for water supply permit' of new division of plots. Investigation for 
recharge works.

Vavatsinia :Investigation for improvegent of the spring Ayia Marina 
for the village water supply and for the relocation of part of the 
conveyor pipeline of Ormanop spring which pases through private land.

Vavla :For the solution of water supply problems.

Dhromolaxia :Water supply of new division of plots for refugee self- 
housing to Turkish Cyprios plots and for water supply permit of new 
division of plots. For the solution of the stock farming areas wa-
ter supply problems.

Dhekelia S B  A :Study for improvement of the SBA Water Supply from 
the main pipeline of Famagusta Water supply.

Zyyi :For improvement of part of the village water supply network 
and for the water supply of the army camp near the village.

Zyyi-Mari :Investigation for improvement of the village water supply 
from Khirokitia treatment water supply plant.

Klavdhia :Investigation of the condition of the village water supply 
springs Ayios Ioannis and Stazopsa and for the solution of water sup-
ply problems. Investigation for improvement of the Government bore-



holes to the area of the village for the live stock purposes of the 
village.

Kit i :Investigation for extension of the village water supply net 
work and for the fencing of private land next to the river. For re-
location of a pipeline which passes under a new building house and 
for water supply permit of new division of plots. Investigation for 
the removal of earth from the river bed of Tremithos river.

Kornos :Water supply of new division of olots and for the fencing of 
povate land next to the river.

Kivisili :For the solution of the live stock water supply problems.

Kalavassos :Case of building next to the river

Kophinou :For improvement of the village water supply from the Govern- 
ment borehole 40/83 and for improvement of the borehole hydr.No.132 
for the water supply of the slapghter house Nicosia-Limassol-Kornos. 
Investigation for the placing of a conveyance pipeline from Kornos 
treatment water supply plant for Nicosia-Limassol-Larnaca slaughter 
house. ->

Livadhia :Investigation for the repair of the village water supply 
storage tank.

Layia :For the relocation of part of the village water supply network 
to the main road of the village.

Maroni :Improvement of the village water supply network and for the 
relocation of part of the conveyor pipeline which passes through pri-
vate land. Water supply of new division of nlots.

Mel ini -.Water supply of the village cemetery.

Meneop :Water supply of new division of plots and for the water sup- 
p 1 y of the fishing culture next-'to Meneop village.

Mosohiloti :Investigation for the water supoly to new refugee self 
housing estate phase B and for the relocation of part of the water 
supply network to the main road of the village.

Odhou :For repair of the water tank of Odhou A Irrigation Division 
and For the relocation of a pipeline which passes through private 
plots. For the solution of problems of Dhimma spring of the vil-
lage water supply.

Ormidhia :For the water supply of the village stock farming area and 
and for the relocation of a pipeline of the village water supply of 

* l^attena self housing Estate. For the water supply of the veterinary 
station and for the water supply of new division of plots.

Oroklini :For the water supply of the village stock farming area and 
for the water supply of new division of plots. For the relocation 
of part of the conveyor pipeline of the village water supply from the 
main nipeline of Famagusta Water supply which passes through private 
plots and for improvement of the old soring Ayias Ekaterinis of the
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Perivolia :For the water supply of new division of plots and for the 
solution of water supply problems of Faros Village tourist complex. 
For the disuse of RCC"channel of the Government water works of Kiti 
Dam.

Pyrga :Investigation for the water supply of new division of plots 
of the village Phase B

Psematismenos :For the construction of a new storage tank for the 
vil1 age water supply and investigation for improvement of the Govern-
ment boreholes 46/61 and 71/76 for irrigation pprposes of Dhrakon- 
dies Irrigation Division. Investigation for interventions on the 
river bed and for the solution of water sunply problems.

Psevdas :Investigation for new division of plots next to the river 
bed and for the cleaning of the irrigation weir of the village.

Skarinou :For improvement of the village water supply network and 
for the solution of the village water supply problems. For improve-
ment of the spring Mylos of the water supply of Skarinop-Ayios Theo- 
doros-A1aminos complex.

Tersephanou :Study for the construction of the sewage scheme of the 
village self housing estate and for the water supply of the Stock 
Farming Area of the village.

Tochni :Investigation for improvement of the village water supply 
network.

Khirokitia :Investigation for improvement of the village water sup-
ply Ayios Spyridon spring.

Xylopjiagop :Water supply of new division of plots and for the relo-
cation of a pipeline which passes through private land.

Xylotymbou :For improvement of the village water supply network and 
for the water supply of new division of plots.

Larnaca (Hala Sultan Tekke) :For the maintenance of the irrigation 
well of the garden at the archaeological monument and for the lease 
of an anti flood channel to the Electricity Authority of Cyprus for 
the construction of antiflood works.

FAMAGUSTA DISTRICT

Ayia Napa :Investigation for the expansion of the village water sup- 
ply network and for the relocation of part of the village water sup-
ply network along the main road Ayia Napa-Cape Greco. For the ex-
change of private land to state land and for the construction of a 
road next to the river.

Ayios Yeorgios Refugee Camp Estate (Vrysoulles) :Supplementary water 
supply to the refugee camp from borehole 146/58 and for the solution 
of the refugee camp water supply problems.

Village water supply.
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Dherynia :Water supply for the village division of plots and for the 
solution of water supply problems of the refugee camp estate.

Paralimni :Investigation for the replacing of part of the village 
water sunnly network and for the water supnly of new refugee camp 
estate plots Phase D. For the water sunnly of new division of plots.

Avgorou :Water sunnly of new division of plots.

Sotira :For the water supply for village division of plots and for 
the construction of a bridge on the river of Phonissa Dam.

Liopetri :For improvement of the village water sunnly network and 
for the lease of Hali Land for private purposes.

Phrenaros :Water supply of new refugee camp estate plots, of the 
village Phase E and for the replacing of part of the village water 
supply scheme to the main road Phrenaros-Dherynia.

TABLE XI-1
DESIGNS SUBMITTED TO THE DIRECTOR FOR APPROVAL 

7?er* Village and Scheme

VILLAGE WATER SUPPLY

Est.Cost

Larnaca District

1

2

3

4

5

6

7

8

9

Aradhinnou :Improvement of the Government Bore-
hole 139/85 for irrigation of the village verdure 43 000

Aradhinnou :Relocation of a pipeline along the , .-i 
main road Larnaca-Nicosia ...................... 38 000

Aradhinnou :Renlacing of oart of the village 
water sunnly network ............................

Anglisidhes :Water Supply of village division of 
plots ...........................................

Aplanda :Army Camp Water Sunnly Scheme .........

Athienou :Improvement of the existing house to 
house scheme water supnly ......................

Athienou .-Construction of a new storage tank and 
renlacing of the main conveyance water supply 
pipeline ...............................*.........

Ahtienou :Renlacing of nart of the general scheme 
water supnly network ............................

Arsos-Vatyli-Tremetousia :Sunnlementary Water 
Supply oT the complex from the new borehole 63/86

8 0 0 0

4 400 

32 000

340 000

1 1 0 000  

26 000 

8 500
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TABLE XI-1

VILLAGE WATER SUPPLY (cont.)

10 Ayii Vavatsinias :Improvement of the existing
house to house scheme water supply ...........  35 000

11 Dhromolaxia :Water supply of new division of
plots for refugee self housing to T/C land .... 1 800

12 Dhekelia S B A :Supplementary Water supply from
the main pipeline of F/sta water supply.......  24 000

13 Zyyi :Improvement of the village water supply
network ......................................  15 000

14 Zyyi-Mari :Modified water supply scheme' of the
village from Khirokitia Water Treatment Plant . 240 000

15 Kiti rExtension of the village water sunply net-
work to the main road Kiti-Meneou ............  6 000

16 Kophinou :Water supply of the new slaughter house 
Nicosia-Limassol-Larnaca from Kornos water
treatment platn ............................... 56 400

17 Kophinou :Pumping scheme of the Government bore-
hole 40/83 for the village water supply ......  38 000

18 Maroni :Improvement of the village water supply
scheme ........................................ 33 000

19 Meneou :Water supply of the village tourist area 75 000

20 Mosphiloti :Refugee self housing house to house
scheme water supply phase B ................  1 300

21 Ormidhia :Water supply of veterinary station ... 2 000

22 Oroklini :Replacing of part of the conveynace
water supply pipeline of the village ..........  9 600

23 Pyrga :Water supply of village division of plots
phase B ........................................ 1 200

24 Skarinou :Improvement of the existing house to
house scheme water supply .....................  27 000

25 Skarinou rReplacing of part of the village water
supply network ................................  1 200

26 Khirokitia :Improvement of the village water sup-
ply (construction of a new storage tank) ......  12 000

No ? Village and Scheme
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TABLE XI-1

Ser. 
No. Villgge and scheme Est.Cost

VILLAGE WATER SUPPLY (cont.)

27 Psematismenos :Improvement of the village water
supply (construction of a new storage tank) .... 12 000

28 Xylotymbou :Improvement of the existing house to
house scheme water supply ...................... 180 000

FamagustaDistrict

1 Ayia Napa :Extension of the village water supply
scheme to the road Tefkrou Anthia .............  35 000

2 Ayia Napa :Relocation of part of the village wa-
ter supply scheme to the road Ayia Napa-Cape Greco 5 200

3 Ayia Napa :Improvement of the village water supply
network to Ayia Mavri area ...................... 10 000

4 Ayia Napa :Relocation of part of the village water 
supply network scheme to the road Dhionesiou
Solomou .........................................  2 500

5 Vrysoulles :Supplementary water supply of the re-
fugee self housing from borehole 146/58 ........  23 000

6 Dherynia :Water>supply of village division of
plots ...........................................  9 500

7 Liopetri :Improvement of the existing house to
house scheme water supply ....................... 225 000

8 Paralimni :Replacing of part of the general sche-
me water supply network phase A ................  50 000

9 Paralimni ^Refugee self housing house to house
scheme water supply nhase D ..................... 2 000

10 Sotira :Water supply of village division of plots 9 500

11 Phrenaros :Refugee self housing house to house
scheme water supply Phase E ..................... 2 500

12 Phrenaros :Extension of part of the village water
supply network to the main road Phrenaros-Dherynia 6 500

13 Phrenaros :Refugee self housing house to house
scheme water supply phase E ...................... 2 500
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TABLE XI-1

STOCK FARMING AREAS WATER SUPPLY 

Larnaca District

1 Ormidhia rWater supply for the village stock far-
ming area ....................................... 14 500

2 Tersephanou rWater supply for the village stock
farming area ...............................   7 500

3 Oroklini rWater supply for the village stock far-
ming area ....................................... 3 500

ANTI FLOOD WORKS

Larnaca District

1 Aradhippou :Modification scheme or improvement of
the river bed of Aradhippop river ..............  24 000

VARIOUS MINOR SCHEMES

Larnaca District 1

1 Anaphotia :Pumping scheme of the borehole 121/86
for the live stock and irrigation purposes .....  3 100

2 Aradhippou rRelocation of a pipeline of the vil-
lage water supply ..............................  3 600

3 Vavatsinia :Relocation of part of the conveynace
pipeline of the spring of the village water sup-
ply ............................................ 450

4 Kiti rRelocation of a pipeline of the village
water supply network .................. ........ 1 380

5 Livadhia :Repair of the village water supply sto-
rage tank ...................................... 1 700

6 Maroni rRelocation of part of the conveynace wa-
ter supply pipeline ............................  1 800

7 Melini rWater supply of the village cemetery ... 420

8 Layia rRelocation of part of the village water
supply network ................................. 150

9 Xylonhagou rRelocation of a pipeline of the vil-
lage water supply network .....................  1 080

^®r* Village and Scheme Est.Cost
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TABLE XI-1

* Village and SchemeNo. b

VARIOUS MINOR SCHEMES (cont.)

10 Odhou :Repair of the water tank of the ir-
rigation division Odhou A .................

Odhou rRelocation of a pipeline of the ir-
rigation division Odhou A .................

11 Ormidhia :Relocation of part of the village
water supply network of Vattena refugee self 
housing ....................................

IRRIGATION WORKS

Larnaca District

1 Psematismenos : Improvement of the borehole 
72/76 for Dhrakondies irrigation division ..

2 Psematismenos :Supplementary water supply from
borehole 45/61 for Dhrakondies irrigation di-
vision ......................................

SEWAGE SCHEMES

Larnaca District t

1 Tersephanou :Sewage scheme for refugee self
housing of the village .....................

OPERATION AND MAINTENANCE

Est.Cost

700

250

2 500

47 000 

1 500

100 000

General

The Operation and Maintenance Branch consists of two sections ,

- The Domestic Water Supply Section dealing with matters concerning 
water supply schemes, and,

- The Irrigation Branch dealing with matters concerning irrigation 
project s.

Domestic Water Supply Branch

The main activities of this Branch during .the year were the follow-
ing :

- Controlling and adjusting the quantity of water given to villages 
and refugee housing estates connected to the Khirokitia-Famagusta 
main pipeline.

- The branch offers technical advise and assistance to several Gov-.
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- ernment, semi-Government and Communal Improvement Boards on Water 
supply matters.

- The branch is involved in the administration of the Larnaca and 
Famagusta Water Boards through the participation of the District 
Engineer in the Water Board Meetings as a representative of the 
Director. Through its membership of Water Boards the District En-
gineer acts as their Technical Adviser.

Irrigation Branch

The main activities of this branch during the year were the following

- Was involved in the administration and management of Government Wa- 
terwork Projects, through participation in the Committees of these 
Projects (Kiti Dam),

- Carried out the maintenance of these projects performing routine 
dam and pipeline maintenance, valves and water meter repairs or re-
placement, painting of metal or wood work components etc.

- Gave technical advise and technical assistance concerning the main-
tenance of contributory irrigation projects.

- performed routine checks to.53 Government Recharge Waterworks (12 
in Larnaca District and 41 in Famagusta District) and undertook 
the maintenance procedures where it was necessary.

- The Branch particinates in the meetings of the Committees of the 
Water Commissioners of Vasilikos-Pendaskinos Government Projects 
and Lefkara Dam. Also it has undertaken a survey in cooperation 
with the District Agricultural Department, of 17 Irrigation Divi-
sions falling within the above Projects, to find out the water ri-
ghts of each Division.

MAJOR PROJECTS IMPLEMENTATION

General

Although in principle the activities of the District Office cover 
mainly the branches of Water Resources,and Hydrology, Investigations 
and Design, Construction and Operation and Maintenance, it was how- 
every this year required to extend its actvities by undertaking to 
caovr/y out some detailed surveys and investigations, the results of 
which were used for the implementation of the Major Projects of the 
Southern Conveyor-Kokkinochoria Irrigations and Vasilikos-Pendaski- 
no s.

• '

SOUTHERN CONVEYOR PROJECT - KOKKINOfHORIA IRRIGATION 

Hydrological Investigations

During the year the following works were carried out for the South-
ern Conveyor :

- The groundwater level of 95 wells/boreholes was taken in South- 
Eastern Mesaoria and another 46 in the area of Kiti. In addition
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the water levels were measured by 4 automatic recorders situated 
at Kiti, Xylonhagou, Liopetri and Phrenaros and were visited once 
a month.

- A list of the wells/boreholes which were included in the area of 
Akhna Dam was prepared for the District Office of Land and Surveys 
in order to be used for compplsory Land Acquisition.

- For the establishment of a Well Inventory 4 members of the staff 
were assigned in coordination with 3 other members of the Hydrolo-
gical Section from the Headquarters, in a 3 month Hydrological 
Survey, which covered all the villages of Kokkinochoria Area. More 
than 8000 boreholes were surveyed.

Land Consolidation

The District engineer as a member of the Land Consolidation Commit-
tees of Xylophagou·, Xylotymbou and Ormidhia villages has participa-
ted in meetings for the promotion and establishment of land consoli-
dation in the above villages.

Redesign of Kokkinochoria Distribution System for Irrigation

The Larnaca District Office of the Water Development'' Department to-
gether with the Famagusta Agricultural Office worked on the estab-
lishment of an Irrigation Model for the Irrigation Block No. I co-
vering an Area of 355 hectares.

For the establishment of this Irrigation Model the following data 
was collected, worked out and used :

i
- Area of the Irrigation Block, present situation and road network
- Soil Characteristics
- Quantity and quality of underground water
- Land Use
- Sources of Irrigation
- Total demand of water for present cultivations
- Land ownership data and size of agricultural lots.
- Proposed irrigation system from Southern Conveyor Project
- Percentage of employment of land owners in Agriculture.

Based on the findings of this Irrigation Model a detailed survey was 
undertaken for the redesign of the 23 Irrigation Blocks, covering ap-
proximately a total area of 10 000 hectares of land.

A team of 10 Technicians (6 from the District Office of the Water De-
velopment Department and 4 from the Famagusta Agricultural Office) 
was set up, with the main task to collect and prepare data of Irri-
gation Blocks necessary for the finalisation of the redesign process 
of the 2<3 Irrigation Blocks of Kokkinochoria Area.

The following data was collected :

- Land ownership Data :This contains the ownership in the Irrigation 
Block by name. In total 6 500 owners with 5 50*0 plots of land were 
investigated and registered. This information was taken from the 
official records of the District Office of Land and Surveys Depart -
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ment and was verified by site visits.

- Land ownership by irrigation hydrant outlet :The survey covered 
1500 owners who will get water from 340 hydrant outlets.

- Joint Land Ownership Data :This covers 500 plots owned jointly by 
1250 persons.

- Undeclarable Land : 115 plots of land have been found and registered 
These plots belong either to persons who are missing due to the Tur 
kish invasion or to refugee persons who have not yet applied to the

' Department of Lands and Surveys for registration.

All the above information was transferred on maps to a scale of 
1:5000 which later were used for the preparation of the layout and  
design of the distribution systems of the irrigation blocks.

Suecial Investigations and reports on Communal Claims

Within the frame of Kokkinochoria Irrigation Project, special inves-
tigations were carried out and renorts were prepared and sent to the 
Director for the following cases :

Claims for additional land to be irrigated

The investigations for revision and expansion of irrigation blocks 
for additional land to be irrigated covered the following communities

- Akhna :A total acea of 328 hectares

- Avgorop :A total area of 260 hectares

- Dherynia (Strovilia) :A total area of 52 hectares of permanent 
plantations (citrus)

- Phrenaros-Akheritou (Vrysoulles) :A total area of 194 hectares of 
which 115 hectares are permanent plantations (citrus).

- Paralimni (Protaras) :A total area of 300 hectares of which 180 
hectares are covered by the Protaras Tourist Area and were exclu-
ded from irrigation.

Subtraction of Land from Irrigation Areas

Some areas of land falling within the irrigation areas were also co-
vered by other Governmental Water Projects such as village water sup-
ply areas and toprist areas therefore they were excluded from irriga-
tion.

The investigations carried out and the renorts prepared covered the 
following communities :

- Liopetri :Water Supnly Area 89 hectares

- Phrenaros :Water Sunnly Area 71 hectares

- Ormidhia :Water Supnly Area 57 hectares
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Sotera :Tourist Area 97 hectares

- Paralimni :Protaras Tourist Area 180 hectares 

VASILIKOS PENDASKINOS PROJECT

During the year the District Office carried out surveys and investi-
gations on :

- Communal claims for inclusion/irrigation areas of Irrigation Divi-
sions which were not covered by the Vasilikos-Pendaskinos Project

- The establishment of Water Rights of Irrigation Divisions from the 
Vasilikos, Maroni and Pendaskinos Rivers.

Concerning the Communal Claims for includion/irrigation areas not co-
vered by Vasilikos-Pendaskinos Project the District Office carried 
out detail surveys and investigations followed by reports which co-
vered the following Communities :

- Ayios Theodoros;Irrigation Division Pendaskinos No.l 54 hectares

- Khirokitia:Irrigation Division Potamos 154 hectares

- Kalavasos:Irrigation Division Kalavasos No,l 31 hectares

Within the framework of the Water Commissioner for water rights the 
District Office of the Water Develonment Department Larnaca/Famagusta 
in coordination with the District Agricultural Office and the Distri 
rict Administration Office, carried out surveys and investigations 
for the following 18 Irrigation Divisions.

Maroni: (i) Irrigation Division \fasil iko-40 hectares 
(ii) Irrigation Division Asvesto 155 hectares

Vasilikos River Community

Irrigation Division Kalavasos No.l 
Irrigation Division Kalavasos No.2 
Irrigation Division Syrmata-Kopetra 
Irrigation Division Tokhni-Zyyi

Kalavasos
Kalavasos
Kalavasos
Tokhni

Irrigation Division Mari Mari

Maroni River Community

Irrigation Division Anefant is-Milianos 
Irrigation Division Potamos 
Irrigation Division Drakonties 
Irrigation Division Ratsou 
Irrigation Association Kannouva 
Irrigation Division Laki-Xalona 
Irrigation Division Asvesto 
Irrigation Division Safto-Lourka 
Irrigation Division Vasiliko

Khirokitia
Khirokitia
Psematismenos
Psemat ismenos
Psematismenos
Maroni
Maroni
Maroni
Maroni.
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Pendaskinos River Community
<

Irrigation Division 
Irrigation Division 
Irrigation Division 
Irrigation Division

Pendaskinos No. 1 
Pendaskinos No.2 
Pittinew 
Skarinop

Ayio
Ayio
Ayio
Skar

s Theodoros 
s Theodoros 
s Theodoros 
inoy.
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XII LIMASSOL REGIONAL OFFICE

b y
N.E. Neocleous 
Executive Engineer I 
Regional Engineer

General

Limassol Regional Office is responsible for the activities of the 
Department within the District of Limassole The office is divided 
into four main sections as follows:

- Water Resources

- Investigation and Design

- Construction

- Operation and Maintenance

The Regional Office is manned by i+9 staff as follows:

1 Executive Engineer II

2 Senior Technicians 

11 Technicians I

1 Chief Foreman

2 Assist. Chief Foremen 

10 Technicians II

1 Accounting Officer

2 Clerk II 

15 Foremen

For the execution of the construction works about 282 skilled and 
unskilled workers were engaged.

WATER RESOURCES

Hydrological measurements were carried out in the prescribed areas 
which are under the Special Measures of Conservation Law as listed 
under DIVISION OF WATER RESOURCES.

Surface Water Hydrology

Rivers

The flow of the rivers is gauged by means of automatic water level 
recorders and the results are calibrated by means of current meter 
measurements.

Eight gauging stations equipped with automatic water level 
recorders are established on main rivers of Limassol District.
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- The total discharges calculated for each river are given in the 
Hydrological Year Book of the Department*

- Kouris river, at Monagri gauging station had a continuous flow 
throughout the year*

- Current meter measurements were taken at weekly intervals except 
at times of flood, when additional measurements were taken (total 
measurements 6 9 ) and at the same time 7 water samples were taken 
for suspended sediment analysis* Another 14 water samples were 
taken, for ionic analysis.

Springs and Streams

The discharge of 39 springs and streams were measured at monthly 
intervals for the benefit of village water supplies, Limassol 
water supply, the design of minor irrigation and water supply 
schemes and for hydrological observations*

A total of 482 springs discharges were taken either volumetrically 
or by means of a current meter*

Water samples from the above springs and streams were taken once 
during the year, for chemical analysis.

Groundwater Hydrology

Hydrological investigations and measurements were carried out in 
the Special Measures Law area of Akrotiri and the water conservation 
areas of Yermasoyia, Moni-Pyrgos, Paramali-Evdhimou, Pissouri- 
Evdhimou, Parekklisha and the rest of Limassol District*

Special Measures Law - Akrotiri Phaseuri Area

Hydrological observation and control is exercised by means of 
1 9 5 wells/boreholes strategically situated in the area*

Water level measurements are taken twice a year from the above 
wells/boreholes except from 1 4 8 wells/boreholes where water levels 
are observed monthly, so that the behaviour of the water table in 
the aquifer, is observed more closely* A contour map showing the 
water situation in the aquifer, is drawn monthly*

Sea water intrusion in the aquifer is observed and studied by 
means of 67 wells/boreholes at Zakaki-Asoaatos area and 23 wells/ 
boreholes at Akrotiri area, water samples from which area taken 
3-4 times a year. In addition the salinity of the water of 25 
wells/boreholes in Episkopi-Akrotiri area was observed once a 
week during the months, July-September.

Water pumped from the aquifer for irrigation, domestic and 
industrial purpose is noted monthly for each individual licenced 
well, by means of water meter, (total 3 9 3) attached to each pumping 
unit in order to ensure that the quantity pumped does not exceed 
the quantity allocated.

It is thus ensured that pumping is kept at the necessary to preserve 
the existing plantations in good and productive condition and at 
the same time ensuring that the aquifer is not extensively damaged.
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Water for irrigation was also supplied in the above area, from 
Yermasoyia and Poleaidhia Dams, through the distribution system, 
of the Dams and from Kouris river, through the irrigation intakes.

Water extracted frea Akrotiri Aquifer.

Purpose: M.C.M.

Irrigation........ . . . . . . ............ 13.2

Domestic .............. .. . . . . . . .  . 3.6

Industrial . . . . . . . . . . o o . o . o .  0.7

Total ................................... 17.5

Water supplied from Dams  ................  1.1

Total supplied for irrigation
from the aquifer and frem the D a m s ........ 1U.3

Water Conservation Areas

The Water situation within the Water Conservation Areas is observed 
by means ©f a number of wells/bereheles, the water level ©f which 
is measured twice a year and the total of water extracted is estimated 
by the method of the questioning.

The Aquifer of Yermasoyia river is observed more closely, by means 
of i+2 wells/bcreholes, the water level of which is measured once 
every week. During 1§ 6, a quantity of 5.2 M.C.M. was released 
for recharge, in the aquifer, from Yermasoyia Dam. Also a quantity 
of 0.30 M.C.M. was pumped and released into the aquifer from Episkopi 
B/Hs (Kouris Delta)

Salinity is also observed taking water samples for analysis, twice 
a year, from a number ©f wells/bereheles.

The total number of observation wells/boreholes, in the Water 
Conservation Areas, which are measured twice a year, is 211.

Well Sinking Permits

Appllicatiens for well sinking permits and applications to transfer 
water te other plots, engine installations er Adjustment ef pumping 
permits were investigated: some 577 cases were investigated and 
permits were finally granted by the D.O. for i+96 of them.

Limassol Water Supply

Water supply t© Limassol, fer domestic purpose from the springs 
and boreholes is qauged monthly. A total quantity of 8.92 MCM. 
was supplied, 1.23 MCM from springs and 7<>69 MCM from boreholes.

Village Water Supply

The water supply ef 106 villages was measured during the period 
September-November, when springs and boreholes are at their minimum 
output or maximum drawdown, respectively.

The quality of the water is being examined at regular intervals 
by the Medical Department.
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Metereological Observations

Records were also kept for rainfall (Max. 31 .0 ma on 5.9.1986) and 
water evaporation (Max. 10.2 mm on 26.6.86), at Polemidhia Dam.

Quarry and Gravel Pits Permits

12 applications for quarries and gravel pits licences, were examined 
and submitted to the Senior Mines Officer.

Dams and Reservoirs

In the District of Limassol there are 21 Dams and Reservoirs.
Maximum water stored during 1984 and other data are recorded under 
OPERATION AND MAINTENANCE DIVISION. The water stored elevation ©f 
the above was measured twice a month.

INVESTIGATION & DESIGN

The solution of the irrigation and water supply problems of all 
the populated area of Limassol District was the major task of 
this section.

Irrigation

For the development of irrigation systems of Limassol District 
29 cases were examined, studied and the relevant designs were 
prepared for the total cost of £849,043 as follows.

TABLE XII - 1

Daily records were kept Ter rainfall (Max, 35.8 mm on 25.12.1986)
water evaporation (Max. 10.2 mm en 27.6.86) temperature (Max. 39.0 °c
on 18.7.1986), wind velocity and sun reflection, at Yermasoyia Dam.

IRRIGATION SCHEMES PREPARED IN 1986

Ser. 
N o . Village & Description Est. 

cost

1 Agridhia. Rehabilitation of "Reuseu" Irrigation 
Division.................................

£

9 000
2 Pelendria - Trimiklini. Relocation of pipelines on 

the new road ....................... 4 000
3 Moniatis. Rehabilitation of "Moniatis" Irrigation 

Division .................................... 4 0 000
4 Potamitissa. Rehabilitation ©f "Pan® Potamos" 

Irrigation Divisien ........  . . . . . . . . . . 3 500
3 Akrounda. Rehabilitation of Akrounda Irrigation 

Division ............................ .. 43 500
6 Prodromes. Utilization of B/H 158/84 for

"HartJi-Fractis" Irrigation Division ............ 25 10 0
7 Kaminaria. Utilization of B/H 117/76 for 

"Ayies Vasilios" Irrigation Division (new scheme). 50 000
8 Episkopi. Extension of the distribution system of 

Episkopi Irrigation Divisien t© plot 6 3 /2  Sh/Pl.58/4 1 020
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9 Yermasoyia -Polemidhia. Extension of Yermasoyia
Polemidhia distribution system t· t>lot 279/1
Sh/Pl .  5 8 / 8 ....................................... 1 920

10 Ayios Ioannis (Agros). Rehabilitation of "Makheras" 
Irrigation Division ......................  » . . . 31 600

11 Lania. Lania -  Dhoros irrigation project . . . . . 325 000
12 Trakhoni Extension. Re-evaluatien of Trakhoni 

Extension "Phace C" . . . . . . . . . . . . . . . . 10 000

13 Monagri. Rehabilitation of "Sykalithkia" Irrigation 
Association . . . . . . .  ......................... 21 000

1U Sylikou. Rehabilitation of "Lavrania" Irrigation 
Division . . . . . . . . . . . . . . . .  . . . . . 8 700

15 Trakheni Extensien. Mew re-evaluation of Trakhoni 
Extension "Phaee C"
1st cost . . . . . .  4 .................. ........... .  .

2nd cost · ο ο · ο ο ο · · ο · ο · · · ο ο ο · ο « ·

4
19

908
364

16 Ayios Yeoryios (Silikou).  Behabilitation of "Kate 
Livadhia - Mousa - Tsouridhes" Irrigation Division . 1 550

17 Ayios Yeoryios (Silikou).  Rehabilitation of "Kate 
Pygadhia" Irrigation Division . . .  ........  . . . 1 950

18 Saittas - Perapedhi -  Platres. Relocation of 
oipelines on the new r o a d ................................................................... 11 500

19 Perapedhi -  Kilani -  Vouni. Relocation of pipelines 
on the new read ·  ·  ·  ο  ο  · * · ο · · © ο · ο · · · ο 2 650

20 Palodhia -  Yerasa -  Zoopiyi. Relocation of pipelines 
on the new road .......................... ............ 82 000

21 Kaminaria. Re-evaluaticn of "Ayios Vasilics" 
Irrigation Division Scheme ..................... . . 63 300

22 Kate Platres. Utilization of B/H 81/81 for 
"Kato Platres"Irrigation Division
1st cost .  .......................................
2nd cost .........................................

35
18

200
800

23 Asgata. Relocation of pipelines on the new road 
Moni - Monagroulli - Asgata .......................................................................................................................... 3 950

24 Trakhoni Extension. New re-evaluation of Trakhoni 
Extension "Phace C"
1 st cost ............................. .. . . . . .
2nd cost ........................... .. . . . . .  .

20
6
500
145

25-
29

Five cases in five villages ©f total cost 2 888

T o t a l ............ ...................... .. £849 045

In addition t© the above 61 cases (applications) were examined 
and the relevant technical advice was given to the people concerned.

Domestic Water Supply

For the development of water supply systems of Limassol District,
76 cases were examined, studied and the relevant designs were oreosred 
for the total cost of £748,912 as follows:



TABLE XII - 2

DOMESTIC 'WATER SUPPLY SCHEMES PREPARED IK 1986

Ser . 
No. Village & Description Est. 

cost •
1 Amathus. Estimate for installation the pipeline 

of Phace B* of Amathus project .................. 138 500
2 Kato & Pano Polemidhia. Improvement of water 

supply scheme ...................... . e . . . 32

00

3 Souni-Zanaja. Supplementary supply from 
"Kamaroudhi" "Koustoupanou" and "Kanneri" springs 143 500

4 Amathus. Utilization of B/H Hydrological Ko. 1099 
for Amathus p r o j e c t ......................... 29 100

5 Armenokhori. Refugee self-housing scheme phace B' 11 500
6 Yermasoyia. Protection works for Yermasoyia 

borehols e ..................................... 2 600
7 Saittas - Perapedhi. Relocation of pipelines on 

the new r o a d ............ „ . „ . . ............. 2 360
•

8 K. Polemidhia. Re-evaluation of the land division 
(Pile No. D.676/82) . . . . . . . .  . . . . . .  0 2 760

9 Trakhoni - Asomatos. Estimate for a stand by pump 
for the E/H 97/70 ................ .. 9 500

10 Episkopi. Extension of the distribution system 5 280

11 Kypereunda. Extension of the distribution system 
to Kyperounda Hospital .............. . . . 13 560

1 2 Akapnou. Installation of water metres for the 
distribution system ................  . . . . . . 1 740

13 Palodhia. Re-evaluation of the land division 
(Pile No. D.123/83) . . . . . . . . . . . . . . . 4 900 *

14 Limnatis. Water supply for the land division 
(Pile No. D.8 6 6 / 7 0 ) .............. .............. 1 300

15 Pano Platres - Phini. Estimate to protect a 
private spring on the new road . . . . . . . . . . 2 280

16 K. Polemidhia. Water supply of plots 114/95» 14/96» 
Sl/Pl. 5V41 . ................................... 3 560

17 K. Polemidhia. Water supply for land division 
(Pile No. D.5 2 5 / 7 9 ) .................. .. 2

00-d

18 Amathus. Water supply of plot 27/1 » Sfy/Pl. 54/47 1 6p0

19 Yermasoyia. Water supply for land division 
(Pile No. D.1 66/79) . . . . . . . . . . . . . . . 1 960

20 Ypsonas. Re-evaluation of the land division 
(File No. D.9 3 1 / 7 2 ) ........ . 3 90 0

21 Amathus. Water supoly of plot 165/2/1 »
S h / P l .  54/45 ....................... ............ 4 000

»
»

22 Amathus. Water supply of plot 45 St/Pl. 54/45 3

00-d

23 Kolossi. Re-evaluation of the land division 
(Pile No. D.3 8 3/8 2 ) . ......................... .. 1 400
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4 24 Yermasoyia. Water supply for land division 
(Pile Ne. D.338/82)................ .............. 3 000

25 Yerasa. Utilization of B/H 106/82 for supplementary 
supply of Yerasa v i l l a g e .......... . . 0 „ . » . 22

00f"

9 26 Amathus. Water supply of plot 527 Sh/Pl. 54/44 & 52 6 240

27 Pano Polemidhia. Refugee self-housing scheme 
(plot 66, Sh/Pl. 53/48).............. .. . . . . . 5 4 0 0

28 Pano Polemidhia» Substitution of pipelines in the 
old village ............................... .. . „ 3 5 0 0

29 Spiskopi. Refugee self-housing scheme (phace Z') 2

0VO0

30 Pano Platres» Water supply of olot 722 
Sh/Pl. 47/11 B1W . . ............ . 5 040

31 Moniatis. Water supply of land division
(File No. D.330/79)............................. . 1 200

f
32 Amathus. Water supply ©f plot 266 S4/P1. 54/48 27 960

33 Paramali. Water supply ©f live stoke area . . . . 9 800
0 34 Louvaras. Wiater supply of Government land division 6

00cr\

35 Louvaras. Water supply scheme from B/H 32/77 of 
"Vournes" Irrigation Division . . . .  . . . . . .  . 5 500

36 Louvaras. Water supply scheme from the storage 
tank of 16/81 B / l i of "Vournes" Irrigation Division
1 st solution.................... . . . . . . . .
2nd solution ....................... ..  . o . . .

1
3

9 1 0
440

37 Ayios Konstantinoso Water supply scheme from 
E/H 123/78 of "Ayios Konstantines" Irrigation 
Division . ...................... . . . . » . . . 2 500

38 Moniatis. Water supDly of land division (File No. 
D.330/79)...................... .. . . . . . .  o 2

00d

A 39 Amathus. Water supply of "RITA COURT" .......... 1 800

>

40 Yermasoyia. Water supply of land division
(File No. D.743/85) . . . . . . . . . . . . . . . . 2 350

41 Koloss!. Water supply of land division (File No.
Do 483/ 8 2 ) ................. . . . 0 0 0 0 0 . 0 . 9 960

42 Kolossi0 Refugee Self-housing scheme (pluce F) » . 42 000

43 Kolossi. Water supply of plot 116/2 Sh/pl. 58/6. » 1 600

44 Pano & Kate Polemidhia. Water supply of land 
divisions (File Nos D d  188/69, D e960/73, D»98l/73) 15

00r-

45 Pissouri. Extension ©f the distribution system 4 380

46 Amathus. Water suoply of land divisions (File No» 
B.559/77, B.727/85', B.158/79, B.470/85, B. 109/79) 0 42 000

47 Yermasoyia. Water supply of plot 203/2 S4/P1. 54/52 1 880

9
9

46 Ayios Athanasios. Re-evaluation of land division 
(File N®. 6 7 / 7 4 ) ............................. 3 240

-fv
49 Ayios Yeoryios (Alamanou). Relocation of pipelines 

t© Ayios Yeoryios (Alamanou) Monastery » ........ 2 800

50 Mouttayiaka. Refugee self-housing scheme (Phase Z') 6 vn 0 0

51 Kato Platres. Utilization of E/H 81/81 for
supplementary supply of Kato Platres village . . „

X I I - 7

44 4oo



52 Ypsonas. Re-evaluation of land division (File
D.406/83) ..................................... 7 260

*

53 Trimiklini. Relocation of pipelines from plot 
Sh/Pl. 4 7 / 2 9 ............................... .

556,
1 392

K

54 Pano Polemidhia. Refugee self-hcusing scheme 
(Phace Z') ................................... 2 27G

«

55 Ayios Konstantinos. Relocation ©f pipelines of 
distribution system ....................  . . .

the 
• · 6 400

56 Prodromes. Utilization ©f B /U  158/84 for 
supplementary supply of Prodromos village . . . • · 9

oor-

57“
76

Twenty cases in twenty villages of total cost . • · 10 260

£748 9 1 2

In addition to the above 111 cases (applications) were examined, 
studied and the relevant technical advice was given to the people '
concerned.

CONSTRUCTION

Irrigation and Domestic Water Supply Schemes

Several schemes were constructed by the Limassol Regional Office 
for major and minor irrigation schemes, village water supply, water 
supply for refugee housing estates and other schemes. These are 
listed UNDER CONSTRUCTION DIVISION, chapter VII. The total cost 
of construction works in 1986 was £1 849 6 7 3 .

Materials and Machinery

By the end of the year 1986 the following materials and machinery 
for water supply and irrigation schemes have been used.

TABLE XII - 3

MACHINERY USED BY LIMASSOL regional OFFICE

Machinery Employed Unit Quantity Value
£

Tiper lorries . . . , . agreed - 4 309 20

Tiper lorries ........ W/hours 4 806 16 822 00

Buses ................ W/days 605 8 355 00

Electrewelding machines W/hours 2 770.5 3 189 00

Caterpillars ........ W/hours 84 1 126 80

Caterpillars ........ agreed - 840 00

Cutting machines . . . W/hours 2 245 -

Bulldozer ............ W/ days 72 1 870 00

Land rovers .......... W/days 4 0 6 0 40 439 20

Diggers .............. W/hours 22 211 .5 80 836 19

Compressors .......... W/hours 1 106 1 679 94

Concrete mixers . . . . W/ days 691 2 122 50

Braker . . . . . . . . agreed — 250 00
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TABLE XII “ 3 MACHINERY USED BY LIMASSOL REGIONAL OFFICE (Cont.)

Machinery jsmployed Unit Quantity" Value
£

Braker ................ W/hours 451 2 986 40

Hydraulic Excavator . . . W/hours 1 286 10 301 34

Hydraulic Excavator . . agreed - 63 549 05

Motor Roller ........ W/hours 1 510 5 581 00

Grader .............. W/hours 344 2 782 96

Mobile Concrete Mixer . W/days 88 1 970 00

Drilling Machine agreed - 396 00

Vibrator W/days 10 100 00

Total 249 506 58

TABLE XII - 4

MATERIALS USED BY LIMASSOL REGIONAL OFFICE

Materials used Unit Quantity Value
£

Galvanized steel pipes m 31 432 87 520 07
Steel pipes (coated or

uncoated) ............ m 3 633 31 096 69
Ductile iron pipes . . m 14 327 337 638 37
Asbestos cement pressure

Pipes - class 15 «... m 27 262.50 144 716 97
Pipes - class 20 . . . m 24 753.50 148 517 53
Pipes - class 25 . . . m * 560 24 034 34
Pipes - class 30 . . . m 120 488 40
P.V.G. and polythene pipes m 63 082 25 356 72
CGDie^t tones 583.80 16 556 57
S&'nd · · · · · ·  · m^ 360.71 1 091 01
Fine and corse sard . . 1 141 .49 4 68 2 70
Gi>avels for Construction

of field roods . . . . m"1 31 096.74 17 4 6 9 71
Aggregates . . . . . m 'P 1 589.19 5 444 2 4
Mild steel . . . . . . tones 55.98 9 266 37
Sand for pipe bedding nP 25 668 .63 32 654 16
Ready mixed concrete 321.09 6 583 0 0
F i t t i n g s ........ .. . i s o . 35 318 142 65 8 20
Sluice valves ........ - M o , 3 475 37 748 95
Water meters ........ is O . 442 9 191 99
Shingle ? 83.86 4 0 5

77

Total ............. 1 083 121' 76
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OPERATIC!» Aa»D  !» ±* '· C 

Yermasoyia-Polemidhia Project

For repairing and maintenance of water meters and valves and 
general maintenance and painting of metal structures, etc0 a sum 
of £22 621+ was spent on Yermasoyia-Polemidhia Dams and Distribution 
networko The amount of £23 107 was spent for the operation ana 
maintenance of the pumping units in Kouris. Delta Emergency scheme.

Amathus Water Supply

The scheme operates with automatic control equipment0 The operation 
and maintenance are carried out by the Regional Office of the 
Department in co-eperation with Limassol District Officer,, For 
supervision, repairs and maintenance of water meters and valves 
and general maintenance and painting of metal structures etc. »
Expenditure : £1+ 136»

Village water supply schemes

For repairs and maintenance of several water supply systems the 
sum of £5,986 was spent.

MEETINGS

During the year under review the Regional Engineer attended 
several meetings as the representative of the Director of the 
Department.

The Limassol Regional Office was responsible for the operation '
and maintenance of all projects in the District of Limassol0 ,

>

>
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XIII PAPHOS REGIONAL OFFICE

by
A . Lambrou 
Executive Engineer I 
Regional Engineer

General

In 1986 the staff of the Regional Office was composed of the 
following:

1 Executive Engineer I
10 Technicians I
11 Technicians II
1 Chief Foreman
1 Ass. Chief Foreman
4 Foremen Monthly
5 Foremen Weekly
1 Officer Clerk
7 Clerical and accounting staff
1 Telephone Operator
1 Messenger
WATER RESOURCES 

Surface Hydrology

During the year 10 permanent stream gauging stations equipped 
with automatic water level recorders were in operation and 
weekly visits were made for observation, maintenance and 
calibration purposes by the use of current meter.

A total number of 382 current meter measurements were taken 
during the year for calibration purposes. Also samples for 
suspended load and boron analysis were taken regularly.
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Springs

During the year 30 springs were under observation and a number of 
624 spring discharges were gauged, 25 by current meter and 599 
volumetrically.

Water Supply

The water supply of 132 villages was gauged during the months of 
July and August and samples for Ionic & Nitrates analysis were 
taken.

Rainfall observing stations

Five rainfall observing stations equipped with automatic 
raingauge recorders were in operation during the year, under 
weekly and monthly visits for observation.

Ground Water Hydrology

Ground water conditions in South Western Paphos were observed 
with the help of 128 wells/boreholes.

The distance from established bench marks on top of every 
observation well/BH to the ground water level was measured twice 
a year at the end of the wet season (March) when it is expected 
to be at highest level and at the end of the dry season (November 
- December) when it is expected to be at the lowest level.

In addition monthly or weekly measurements of the ground water 
level were taken from 146 wells/BHs during the year for special 
studies.

During the year a total number of 2019 measurements were taken 
from wells/BHs under observation as follows:
1770 water levels from S.W. Paphos Hydrological Area 
249 water levels from Polls Project Area.

Analysis

A total number of 741 samples for analysis were taken from 
wells/boreholes, springs and streams, 54 of which were submitted 
to the Government analyst for Boron and Ionic analysis, 24 to the 
Departmental laboratory for suspended sediment, 219 to Khirokitia 
analyst for Nitrates & Ionic and 444 for Chloride content.

Questioning

The annual questioning was carried out in south western Paphos 
Hydrological Area and in Dhiarizos - Xeros - Ezousa riverbeds, 
on 3604 owners of wells during summer for determining the ground 
water extracted, area irrigated and kind of crops planted.
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Well sinking permits

A total number of 232 applications for sinking and covering 
permits for wells/boreholes were examined and submitted to the 
District Office of Paphos.

These applications were finally examined and approved by the 
Advisory Committee of the Ministry of Agriculture and Natural 
Resources.

The applications were examined as follows:

APPROVED NOT APPROVED
SML Area V.C.A Non V.C.A SML Area V.C.A Non V.C.A

65 85 35 14 21 12

Encroachments in rivers and streams

Twenty seven cases for land encroachments in rivers and streams 
were examined and the Director of Land and Surveys Department was 
advised accordingly.

Quarry and gravel pit permits

Twenty five applications for quarries and gravel pits permits 
were examined.

The Hydrological section undertook to supervise implementation of 
the special conditions laid by the Department to the Contractors 
explo ting the gravel and sand of the river beds.

Plotting

During 1986, 11 wells/boreholes were plotted on LRO plans at
Kouklia and into the riverbed of Xeros special measure law area 
covering a total area of 10 sq.km.

Pumping Tests

During the year 13 pumping tests, 12 of which for tourist 
development and one for agriculture development were carried out 
and relevant reports were submitted to the Director of the 
Department.

CONSTRUCTION

The construction programme at Paphos District Office for 1986 
included 26 Water Supply and Irrigation Schemes of a total cost 
of £444,063.00. Also another £212,631.00 was spent for several 
other works, mainly coming from Public Works Department and the 
District Officer Paphos. A table for all construction works, is 
given under chapter VII CONSTRUCTION DIVISION.
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INVESTIGATION AND DESIGN
%

The planning and design of irrigation scheme were in progress 
during 1986 and a total number of 4 new and old projects were 
prepared. The schemes were submitted to the Director for approval * 
and submission to the interdepartmental Committee for evaluation.
The table below shows separately the extend of land and the cost 
of each Irrigation Scheme.

TABLE XIII - 1
IRRIGATION SCHEMES PREPARED IN 1986.

Ser. No. Village and Description Est. cost £

1 . Fasoulla ’’Kalamos” Irrigation (new plan) 
irrigated 850 donums (B/H 166/83 and 
236/62) 114 250.00

2. Yiolou <B/H 111/81) irrigation 
(new plan) irrigated 250 donums 94 000.00

3. Improvements to Mamonia Irrigation
division (B/H 4/63) 5 660.00 %

4. Lasa (Irrigation Scheme /’Romanos”) 
new plan with pipelines 4 000.00

Total £217 910.00

TABLE XIII - 2
DOMESTIC WATER SUPPLY SCHEMES PREPARED IN 1986

Ser. No. Village and Description Est. Cost £

1. Pano Yialia W. Supply (house to house) 40 570.00
2. "Appides” Scheme replacement of 

pipelines to Phyti and Panayia 
Kissonerga Water Supply of National3.

1 840.00 VGuard

Total 42 410.00

Also 95 applications were investigated by this section during the 
year.

OPERATION AND MAINTENANCE
During 1986 the Paphos District Office dealt with the operation 
and maintenance of the several water works in Paphos i.e. Paphos 
Dams, Khrysokhou valley irrigation scheme and the Various 
Government Water Supply Scheme.

Regarding the Government Water Supply Schemes a detail report 
covering both the expenditure and the revenue generated has been 
submitted to the Director. *

Also 283 applications regarding E.A.C and CYTA way leaves were 
examined during 1986.
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