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Abbreviations

m Metre

mm Millimetre

MCM Million cubic metres

m Cubic metres

ha Hectare

WDD Water Development Dept.
¢

Cyprus pound

In 1988 the value of the Cyprus £ on

Conversion factors
Donum = 0.134 Hectares

= 0.3306 Acres

= 14,400 Sq. feet

= 1,340 Sq. metres
hectare = 7.4627 Donums
Acre = 3.0248 Donums

average (daily basis) was:-
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PART TI: DEPARTMENT OF WATER DEVELOPMENT
Background

Water Development Aactivities 1n Cyprus were for the first time
assigned to a single organization, the Department of water Supply
and Irrigation in 1939. The responsibilities of this Department
were confined to those of small scale Water Supply and Irrigation
projects. In 1954 the Water Supply and Irrigation was reorganised
to enable 1t to carry out general Water Development projects.
Following tThe Independence 1n 1960 the Department of water
Development. (WDD) was placed under the Ministry of Agriculture
and Natural Resources,.

The Department of Water Development. 1s responsible for
formulating and executing the Government’'s policy on Water
Resource Development. In this respect the Department plans,
designs, and constructs water development works and projects on
the 1Island. These works and projects 1nclude domestic water
supplies, irrigation networks, drainage, flood protection,
groundwater development, recharge, protection against pollution
of water resources, and other relevant works.

The Department cooperates with other Government Departments,
Ministries and water distribution organizations in the Management
of Water Resources and Water Development projects,.

Since 1982 the Department undertakes the planning design and
construction of sewerage and sewage disposal works for refugee
housing estates, Government Institutions and villages.

Organizational Structure.

The organizational structure of the Department 1s made of eight
(8) Divisions, three (2) Regional Offices, the Mechanical and
Electrical Services and Workshop, the Office Management and the
Sector of Major Projects Implementation.

The Organizational structure of the Department 1s shown on drga No
Bm general 519 page

The various organizational components of the Department are the
following:

The Division of Water Resources groups together all services
required for the collection and 1interpretation of hydrological
and hydrogeological data both for ground and surface water and
control of groundwater extraction.

The Division of Hvdrology 1S responsible for the evaluation of
the surface and groundwater resources and their present and
future management.
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The Division of Planning deals with the preparation of
reconnaissance and feasibility and detailed design of water
projects. The works for planning include field investigations for

hydraulic structures, laboratory testing for these structures,
water use studies, hydrological evaluations, evaluation of
henefits, technoeconomic studies As well Aas eangineering geology

problems. Systems analysis and mathematical modelling techniques
with the help of electronic computer are widely used in these
studies.

The Division of Rural Projects Planing plans and designs rural
irrigation and domestic water supply projects and sewage disposal
schemes which are of a rather routine nature and do not need
elaborate planning and design procedure.

contract
water projects after

The Division of Design prepares detalled designs
documents and specifications required for
feasibility stage.

The Division of Construction is responsible for all construction
work whether carried out by direct labour or by contract.

The Division of Operation and Maintenance (Town Water Supplies)
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) deals with
the management, operation and maintenance of Government
irrigation works.

Regional Offices. The WDD had regional offices 1in Famagusta,
Limassol, Larnaca, Paphos and Kyrenia. After the 1974 Turkish
invasion the regional offices were reorganized and reduced fto the
following three:, Larnaca-Famagusta, Limassol and Paphos. A new
office for Nicosia is planned. These regional offices collect
hydrological and engineering data and are responsible in their
respective districts for the operation and maintenance of
projects, investigation, and planning for small projects and
control of construction work.

The Mechanical and FElectrical Services and workshop 18
responsible for all mechanical and electrical activities of the
Department, new electrical and mechanical and maintenance of
existing electrical and mechanical equipment of water projects.

The Office Management includes the Registry and the Accounts of

the Department. The Registry is responsibile for t.he
administration and office services, staff and labour matters. The
Accounts is responsible for all accounting work, financial

control and coordination and stores,

Sector of Major Projects Implementation 1s the coordinating body
for the implementation of major Water Development Projects.




All legal matters concerning the day-to-day operation of the WDD
are referred tc the Legal Adviser of the Department at the
Attorney General’'s Office. :

The WDD 1s headed by a Director and the management of the
Department 1s subdivided between an Assistant Director and a
Principal Water Engineer. The Assistant Director oversees the
Divisions involved 1in Design, Construction and Maintenance. In
addition he 1s responsible for the Construction of the Southern
Conveyor and for overseeing the work of the Regional Engineering
Office at Larnaca/Famagusta and for work in the Nicosia Region
which 1s presently managed from WDD, headquarters. The Principal
Water Engineer oversees the Divisions dealing with Water
Resources, Hydrology and Planning and 1s responsible for the
Kouris Dam, and Dhiarizos Diversion and Tunnel construction and
for overseeing the work of the Regional Offices at Limasscl and
Paphos. This developed to 1ts present complex form gradually
over the years in order to meet growing work and to resolve
certain staff considerations.

The WDD has a large technical staff that 1s well qualified 1n
most of the disciplines pertaining to water. At present a large
proportion of the staff 1s concentrated on the design and
supervision of major new works perhaps to the detriment of the
hydrogeology and resource planning divisions.

The technical staff on 31/12/83 can be summarised as follows:-

Director
Assistant Director
Principal Water Engineer
10 No. Senior Water Engineers
2 No. Senior Hydrogeologists
47 No. Executive Engineers
2 No. Mechanical Engineers
2 No. Geologists
4 No. Hydrologists
2 No. Chemists
6 No. Topographical Irrigation Engineers
7 No. Senior Technical Superintendents
14 No. Technical Superintendents
39 No. Senior Technicians
242 No. Technicians
7 No. Chief Foremen
20 No. Assistant Chief Foremen
57 No. Foremen
2 No. Sanitary Engineers




Drawing No.BM/G/245 on page I-7 summarises the Distribution of
the personnel to the various Divisions of WDD.

The WDD uses extensively the services of the Geological Survey,
mainly Engineering Geology, Geological mapping, hydrogeology and
geophysics together with well drilling and testing.

Administrative, Clerical and Accounts staff are attached to WDD
from The Personnel and Treasury Department respectively as
follows.

No. Accounts Officers

No. Accounts Clerks

No. General Clerks & Secretaries
No. Administrative Officer

No. Telephone Operator

No. Messengers

B -
P4 =200 p

The Department has no financial staff as all financial matters
are theoretically dealt with in the Ministry of Finance, but a
considerable burden of financial work falls on the technical
staff of the Department.

In addition to the above, the Department employs a number of
Consultants for specific Jjobs.

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, France, in association with Hydroconsult, Nicosia, for
the design and supervision of construction of Kouris Dam,
Southern Conveyor Project.

Sir William Halcrow and Partners, Swindon, England in association
with Balfours, London, for the design, contract documents and
supervision of construction of the Southern Conveyor Project
together with the SCP team of WDD staff.

Rofe Kennard and Lapworth 1n association with the Southern Water
Authority, for the i1nstitutional study for the establishment of
an entity for the development, management and allocation of water
resources 1n Cyprus.

Rofe, Kennard and Lapworth for the final design and construction
drawings for Xylourikos dam on Limnatis River.

Soviet organisation "Shelkozpromexport”™ for the preparation of
the feasibility study on utilization of the Karyotis river runoff
to supply potable water to Nicosia.
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Energoprojekt, Yugoslavia for the preparation of the detail
designs and contract documents for all engineering components of
the 2nd phase of the Southern Conveyor Project.

Howard Humphreys & Sons of Uk 1n association with I A Theophilou,
Nicosi1a for the detail design, contract documents and supervision
of construction of Vizakia dam.

Relation of WDD with other Government bodies:

The interelations of WDD with other Government bodies wilth
respect to Water Resource Conservation and Development the 1ines
of authority and communication, the mode of policy formation and
application are presented 1n graphical form on the chart 1n
page

Membership of WDD to International Organization.
The WDD is member of the following International Organization.

- Unesco International Hydrological Program (IHP).

- International Atomic Energy Agency (IAEA).

- International Commision on Lare Dams (ICOLD).

- National Action Committee for 1International Drinking Water
Supply and Sanitation Decate (IDWSSD).

- International Commission on Irrigation and Drainage (ICID).

- International Water Supply Association (IWSA).

The following section of this report, part II, describes the
situation with respect to water and gives a brief review of the
main activities of the Department during 1989.
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PART II,

MAIN ACTIVITIES OF

THE DEPARTMENT OF WATER DEVELOPMENT
BRIEF REVIEW

Introduction

Cyprus 18 a semiarid 1sland. The temporal and spatial
distribution of precipitation 1s highly erratic. Long periods
with no rainfall at all are not uncommon. This together with the
fact that there are no rivers with year round flow drove the
inhabitants to develop groundwater for higher certainly for their
water supplies.

Nonetheless groundwater alone could not meet the growing demands.
In order to meet the latter, Cyprus authorities decided to plan
and carry out comprehensive development of the Island’s water
resources. The Department of Water Development played the most
important part in this respect. The range of activities of the
Department during the early years of Independence focused on the
identification, inventory and assessment of the water resources
of Cyprus, followed by planning, designing and executing various
water works. The successful outcome of all these efforts is
confirmed by the fact that about 75% of the 1Island’s water
resources have been developed.

Intensive construction activities of water works is reflected by
the progress in dam construction. In 1961 the total amount of
water stored in dam was about 6 MCM, while by the end of 1989 it
reached 297 MCM. This progress is shown on page I-10.

During 1982 the Department of Water Development concentrated most
of 1ts efforts on the realisation of the major water development
projects the implementation of which 1s vital to growth 1in all
sectors of development in Cyprus.

The Department’s resources were utilised for the execution of the
various components of the Southern Conveyor Project (SCP) which
is the Jlargest single project ever undertaken by the WDD.
Construction work on SCP started in mid 1984 and by mid 1988
several of its components such as the Kouris and Akhna dams, the
115 km long pipeline connecting the two dams were completed.
Approximately 95% of the Kokkinokhoria irrigation system was
completed and put into operation.

Precipitation during the Hydrological year 1988-83 was 480.5 mm
or 93% of the Tlongterm average rainfall 1941-1970. (hereafter
referred to as normal).

Kouris Dam was inaugurated on the 22nd of April 1989 by the
Presiden of the Republic Mr. George Vassiliou.

water impoundment. in dams during 1989 amounted to 126 MCM up to
the end of September 1389 as compared to 188 for 1987-88, 118 MCM
for the hydrological year 1986-87, 32 MCM for 1985-86, 43 MCM for
1984-85 and 25 MCM for 19823-84.
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A quantity of 133 MCM remained 1n the dam reservoirs at the end
of the hydrological year 1988-89 for over annual storage,
compared to 136 MCM for 1987-88, 64 MCM for 1986-87, 20 MCM for
1985-86, 32 MCM for 1984-85 and 23 MCM for 1983-84. Thus the
contingency ot having over-year storage for years of 1ow
precipitation 1s served well.

During 1929 and for si1xteen years running the only access with
the northern part of Cyprus, still occupied by Turkish troops
since 1974, was through the office of UN Pease keeping Force, for
the unified water supply of Nicosia.

Brief review cf the main activities of WDD:
Water Resources. The collection and evaluation of hydrological

data continued through 1989 covering also the reguirements of the
major projects.

The general conclusion obtained from the study of €1 river flow
gauging stations 1s that the flow 1n most of them was about
normal. In December 88 - January 839 high precipitation was
recorded, but precipitation for the whole year was beslow average.

No substantial changes were noted on the ground water level of
most aquifers. The situation however, in some placess 2
Kokkinokhoria remained critical.

The hydrometeorclogical situation summarised belcw refers to the
southern part of the Island, as the northern part 1s still under
the occupation of Turkish troops and no such data ara available
to us.

The precipitation during the hydrometeorological year 1288-89
averaged 420.5 mm which is 93% of normal. The total precipitation
amounts during the periocd under review were below normal 1n most
areas and ranged between 75% and 100% of normal.

The maximum amount of rainfall 1n a 24 hour period was 151.8 mm,
recorded on the 3th cf January 13839 at Platania climatoliogical
station.

The first snowfall occurred on Mounht Olympus, the highsest pesak of
Troodos mountain range, cn the 18th November 1983 and the last
snowfall on the 14th March 1989.

The air temperature as a whole was below normal. The extrem
maximum temperature was 42.5°C recorted at Niccsia town
Climatological Station on the 15th July 1982 and the extreme
minimum temperature was 8.5°C recorted at Prodromos on the 12th
February 1989. '

(1))

The maximum annual evaporation measured from a U.S.W.B. pan was
2269 mm recorted by Larnaca Ailrport Synoptic Station and minimum
annual evaporation was 1289 mm at Stavros Psokas.
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Hydrology. The Division of Hydrclogy and Water Resources
Management which was established 1n 1982, continued 1n 1989 the
formulation of methology and processing of hydrological and
hydrogecological data with the aim of providing the Department
with the basic 1nformation about the water resources.of the
island sc that decisions could be made on the exploitation,
additional development and allocation for use of these resources.

Appraisal of the explcitation and deve]opment of water resources
and 1ts consequences as to quantity and quality as well as
management and conjunctive use 1s carried out through the latest
techniques 1ncluding radioisotopes and matematical models.

Some highlighted activities of the Division during 1983 were:

- Hydrology of Ay1os Mamas tributary for Gournri dam at
Kaoukaridhes:

- Hydrology of hkryos river for he divarsion to the Sylikou ponds:

- Surface runoff evaluation for the Pyrgos-Moni river at the
Nicosia-Limasscl Highway bridge;

- Hydrology of Avgas river at Pano Arodhes;

ion runs for

- Preparation of 1nput data and 1ntiation of calibrat
cna and Pouzis

runoff simulation at kryoc Nero, Akaki, Perister
rivers;
- Hydrological data update for rainfall and observed flows:

- The water balance of the Akrotiri Salt Jiake;

- Inventory of wells and groundwater conditions at Kokkinokhoria
area;

- Inventory of wells and groundwater use 1n the Akrotiri aguifer;
- Use of radioisotopes in Hydrology;

- The developing groundwater conditions in the AKkrotir: aaguifer;

- The develping groundwater conditions 1n the kokkinokhoria area;
- The groundwater conditions in the Kiti-Pervolia aquifer:

- The groundwater conditions 1n the Pareklishia aquifer;

- Phini-Mylos proposed dam-leakage assessment;

- Southern Conveyor Project new studies;

- The hydrological conditions at Akhyritou-Dherinia area;

- The water supply cof Paphos and Lower Villages from Xeropotamocs

river;
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- Evaluation of the feasibility for artificial rechard® 2at the
Anglisidhes area;

Operation of the Yermasoyia reservoir and aquifer;
Releases from the Asprokremmos reservoir;

- Kouris Delta Emergency scheme (monitoring);

- Phassouri recharge pond (monitoring);

- Management study of the Kryos Watershed water resourGes;
- Akhna reservoir seepage monitoring;

- Flood evaluation at Kyros stream at Ayia Mavri;

- Flood estimates for the ash disposal site for ¥ie sropessd
Vasilikos Power Station;:

- Flood evaluation at Nicosia-Limassol road bridge on Pyrgos Monj
river;

- Seepages at Kouris dam;

- Computer software application and development.

Planning of Projects. A great number of applications PY Villages
for the planning of major water works have been dealt Wlth during
1989 by the Planing Division. Most were only examined 2T the spot
and some others were studied further at preliMinary  or
feasibility level.

A general outline of the Planning of Projects carried out
follows. o
Krasokhoria Integrated Rural Development Project, the original
design for a rockfill dam at Xylourikos was undertaken by the
British Consultants who had prepared the feasibility designs.
After the decision to increase to more than twice the reservoir
capacity due to unforeseen technical problems arising 11n the
design, new design has to be done till 1990 for & concrete
gravity dam. The Planning Division carried out the desisnh for the
irrigation component of the Project which includes th€ conveyance
and distribution of water to the irrigation areas as well as a
cost estimate and the economic evaluation both for this part of
the project as well as for the Project as a whole. This study
together with recommendation for proceeding the project further
have been submitted to the M.A. & N.R.

the Karyotis

Karyotis Project. During 1989 the impiementation of -
project was under consideration by the Government. The economics,
of the project and the various possibilities for the assignment
of the detailed designs to Consultants were issues broughp to the
council of Ministers. Furthermore contacts were made with the
soviet Consultants for the possibility of continuation of the

project designs.
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Design of Projects. During 1989 the Design Division was involved
with the appointed Consultants for the preparation of the final
designs of the various components of the Second Phase of the
Southern Conveyor Project. In addition, the designs or studies of
other schemes started or were completed. Such schemes were
Vizakia Irrigation, Athienou Irrigation, Aradhippou recharge dam,
new pipeline for Larnaca Water Supply, new pipeline connecting
Lakatamia and Engomi reservoirs, pipelines to and from Limassol
Water Treatment Plant and reservoir for the water supply of the
new industrial area of Limassol,

Construction of Projects. Construction expenditure of the
Department during 1989 reached the amount of £14,524,990 against
£18,362,857 for 1988 (See table VII-1 under DIVISION OF
CONSTRUCTION).

A general description of the major water resources Projects
constructed is given below. Location of the projects is shown on
page I-3 together with the principal physical features.

Southern Conveyor Project. Phase I: Kouris Dam. Construction of
Kouris Dam, which 1is the largest dam in Cyprus and constitutes
the main water source of the Southern Conveyor Project, started
in September 1984 and was substantially completed by September
1988. It is a 115 m high earth dam with a central clay core, a
total fi1l volume of 9.4 MCM and a reservoir capacity of 115 MCM,

various works were completed during 1989 such as the asphalt
access road, surfase runoff drainage canals, the meteorological
station and several other remedial works.

During 1989 works continued in the evaluation of the Contractors
claims.

Main Conveyor. Construction work for the 1400-800 mm dia, 115 Kkm
long Ductile Iron (DI) pipeline from Kouris Dam to Akhna Dam
started in October 1985 and was substantially completed by mid
1988.

During 1989 the Contractor carried out remedial work on certain
structures pointed out by the supervising staff. After
ascertaining that the work was completed the Consultants are
preparing the issue of a final completion certificate.

During 1989 the site staff carried out measurements and was
involved 1in the evaluation of the claims submitted by the
Contractor. This evaluation is estimated to be completed by mid
1990.

Akhna Dam was completed in December 1987. It has a capacity of
5.8 MCM and it acts as a balancing reservoir for water conveyed
from Kouris Dam to the Kokkinokhoria irrigation area. It must be
mentioned here that water can be drawn also directly from the
main conveyor.
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Three construction contracts of a total value of £5.25 million for
the construction of the Kokkinokhoria Irrigation System commenced
in March-April 1987 as follows:-

(49 Construction of four balancing reservoirs awarded to G P
Zachariades. These reservoirs were completed by the middle
of 1989.

(117) Construction of 15 reservoirs for the 15 central
distribution points of the Kokkinokhoria distribution
system awarded to CYBARCO. All of these reservoirs were
completed in April 1989.

(111) Construction of 19 pumping stations 15 of which belong to
the central distribution points, 3 to the balancing
reservoirs and one to Akhna dam awarded to the Chinese
firm China Water + Electric who have already delivered all
of them for pump i1nstallation. When the electromechanical
installations are completed China Water will return to
carry out all necessary finishing work. Four of the
pumping stations will be ready for commissioning in
January 1990. By mid 1990 all the pumping stations will be
in operation.

The construction of Kokkinokhoria Distribution Network main and

secondary pipelines was undertaken by the Construction Division of
the Department in June 1986 at an estimated cost of £5.5 million.

By the end of 1989 approximately 95% of the network was completed

and the remaining part 1s expected to be completed during the

beginning of 1930. The main pipeline of 1000-300 mm dia AC pipes

are 30 Km long and the secondary pipelines of 600-80 mm AC pipes

are approximately 250 km long.

Construction of the Tertiary Irrigation Network started 1in
September 1989. This work is also being carried out through direct
labour by the WDD at an estimated cost of £3.5 million and 1is
expected to be completed by mid of 1991.

Utilisation of SCP water during 1989. As from May 1988 it was

possible to supply water for the irrigation of an area of 7383 ha

by auxiliary pumping sets and temporary by-passes. A total

quantity of 12.8 MCM was supplied to farms belonging to the

communities of Akhna, Avgorou, Xylophaghou, Ormidhia, Liopetri,

Sotira and Phrenaros. An additional quantity of 3.97 MCM was

stored 1in AKhna Dam. At the same time a quantity of 0.99 MCM was

made available for irrigation 1n other areas such as Kiti,

Mazotos, Alaminos, Meneou etc. A quantity of 10.8 MCM was released
from Kouris Dam for irrigation and recharge in the Akrotiri Delta.
An additional quantity of 3.2 MCM was supplied from Kouris Dam for
the water supply of Larnaca and Famagusta through Khirokitia

Treatment Plant.
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SCP__Supply Contracts: By the end of 1989 most of the supply
contracts for SCP have been executed. These were for the supply
of DI pipes for the main conveyor (£19 million) pumping equipment
(£3 million) and AC pipes, valves, water meters, farm hydrants
etc. (approx. £5.6 million).

The total expenditure for SCP wupto the end of 1989 including
expenditure for design work etc. of the SCP 2nd phase is
estimated at £82 million.

Southern Conveyor Project - Phase II. Dhiarizos Diversion. The
construction drawings and contract documents were completed and
by the end of 1988 prequalified Contractors were invited to
submit tenders. On the 1st December 1989 a contract was signed
with the Joint Venture Meyreder Craus/G.P. Zachariades of a value
of approximately £12 million with construction work scheduled to
start early in 1990.

Limassol Water Treatment Plant. On the 19th of October 1983 a
contract was signed with a British firm of a value of £5,133,784
out of which a sum of £1,171,315 (St£1,470,000) is granted by the
British Government. Charilaos Apostolides of Cyprus has
undertaken to build the structures of the Treatment Plant which
is scheduled to start functioning by April 1992.

The Irrigation Distribution Systems of Kiti area (1600 ha) Mazotos
area (660 ha) and Parekklisha area (320 ha) are in the process of

the preparation of detail designs. Regarding the Akrotiri area

(1755 ha) distribution system, construction drawings and tender

documents have been completed and 1t 1s expected that by the

beginning of 1990 tenders will be invited for the construction of

these distribution networks and for the supply of materials. The

laying of the main conveyors of the irrigation network which has

been undertaken by the WDD Limassol regional Office has been

completed.

Tersephanou Water Treatment Plant and Tersephanou-Nicosia
Conveyor Pipeline. Tender documents are being prepared for the
supply and installation of the electro-mechanical equipment for
the Tersephanou Treatment Plant whereas for the
Tersephanou-Nicosia pipeline the detail drawings have been
completed. Prequalified contractors will be invited to submit
tenders at the beginning of 1990.

Khrysokhou Irrigation Project (KIP) 1st & 2nd Phase. The main
construction activities during the year 1989 were limited to the
works for replacement of the Pomos open canal by a Pipe Conveyor
which forms part of Phase II of the Project.

Apart from the above the Department still has to undertake
installation of the irrigation networks over a total area of about
300 ha for the villages of Peristerona, Simou, Philousa and
Argaka. Purchase of all necessary pipes and other equipment has
been completed but the installation works had to be postponed for
1990 due to a delay in commencing works for the construction of
farm access roads.




Project expenditure up to the end of 1989 reached the total sum of
£16 million while the total cost for full completion of both
phases of the project 1s estimated at £20.5 million.

Operation and Maintenance-Domestic wWater Supplies. The rainfall
during 1988/89 witnter season was below normal and consequently
the quantities of water impounded 1n the various dams were small.
However the water supply demand was met satisfactorily due to the
existing stocks of water i1mpounded during the previous year.

The Department of Water Development 1s responsible for the
management, operation and maintenance of the Nicosia Water Supply
System comprising all sources of water supply for Nicos1ia
including the treatment and conveyance of the water to the service
reservoirs at the outskirts of the town. The water i1s sold in bulk
to the Nicosia Water Board at the service reservoirs. The Nicos1a
water Board undertakes the distribution of water within the area
of supply. Responsibility for the distribution of water within the
old, walled city is borne by the Nicosia Water Commission which
operated its own sources up to October 1988. This division of
responsibility has been 1in force since early 1980 when, Dby
decision of the Council of Ministers, the Nicosia Water Board
extended 1ts area of Supply to cover the area of the Greater
Nicosia Scheme.

The total quantity of water produced by the Nicosia Water Supply
System 1in 1989 was 13.082MCM out of which 12.273MCM came from
government sources and 0.808MCM was purchased from private
sources. A further quantity of 0.001MCM was the yield of the
Nicosia Water Commission sources. Included 1n the government
sources 1is a quantity of 0.844MCM produced by the 1982-1984
emergency schemes. Of the total production, the quantity of water
delivered to the Nicosia service reservolrs was 12.106MCM. A
quantity of 1.135MCM was consumed en route by a number of
villages, camps and industries connected to the system. The total
expenditure during 1989 for the operation and maintenance of the
Nicosia Water Supply System was £724,108 and the revenue generated
from the sale of water was £2,226,417 1ncluding outstanding
accounts.

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 the Southern Conveyor
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 8.58MCM. The quantity of water
drawn from Yermasoyia, Lefkara and Kalavasos Dams and the
Southern Conveyor was 0.16, 0.13, 4.45 and 2.93MCM respectively
(net of losses at the treatment works). The total expenditure for
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the operation and maintenance of the system during the year was

£351,900 and the revenue generated £2,006,304 (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 total quantity of water delivered to the Nicosia Water board
service reservoirs was 12.106MCM which corresponds to the
unrestricted demand of the town, as there was no deficit. No
restrictions on the hours of supply to Nicosia town were 1mposed.

The Water Board of Limassol controls both the sources of supply
and the distribution system of the town. 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 1989 was 11.062MCM.

The town of Larnaca received 2.63MCM of water from the Central

Water Supply System and the production of 1its own and Jleased

sources was 1.22MCM totalling 3.85MCM. This quantity could meet

the demand of the town and the Water Board of Larnaca did not have
to impose restrictions on the supply.

Paphos Water Supply comes under the direct control of the
Municipality. The water supply sources of the Municipality met
satisfactorily the demand and the water supply of the town was
not augmented this year from the Paphos Lower Villages Scheme.
The total quantity of water available to the town during the year
was 2.17MCM which could meet the 1increased demand and nho
restrictions were imposed on the supply.

The Department is also responsible for the operation of a number
of Regional Water Supply Schemes. these schemes are "“"Paphos Lower
Villages”, "Ambelitis”, "Arminou”, "Timi" and "Phrenaros".

Operation and Maintenance of Projects -Irrigation Works. The
management of major irrigation works is done either by the WDD or
by the Government Water Works Committees as the case may be
whilst the management of small irrigation and village water
supply schemes 1is done by the District Administration and local
committees, under the supervision of the District Administration
and with the technical assistance of the WDD.

In the year under review the total water available in all dams,
water extracted from boreholes and water taken from river
diversions in Cyprus, in the Governmnet controlled areas,
amounted to 234.775 MCM. From this quantity a total of 95.968 MCM
were utilized i.e. 53.217 MCM were used for the irrigation of
9897 hectares, 15.408 MCM were used for domestic water supplies
and 27.343 MCM were used for recharge. From the remaining 138.807
MCM, 123.571 MCM were retained in the dams as over-annual storage
and the rest 15.236 MCM were lost in the distribution systems or
lost in the form of leakages. Another 2.761 MCM seeped through or
below the dams and 12.702 MCM were lost as evaporation.
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Water available for utilization from Government Projects reached
the figure of 221.455 MCM. Out of this only 83.638 MCM were
utilized, 48.159 MCM for irrigation 15.408 MCM for domestic water
supply 20.071 MCM for recharge. Irrigation water was utilized for
the 1irrigation of 8284 hectares of land planted with citrus,
bananas, vines, deciduous, vegetables, potatoes, cereals and
olives. The gross 1ncome from the sale of water amounted to
£2,418,987 not including water for domestic use shown elsewere.
The total operation, maintenance and energy costs amounted to
£1,023,781 and the net income to the Government was £1,395,206.
The Operation, Maintenance and Energy expenses breakdown is as
follows: Operation £425,128, Maintenance £762,022 and Energy cost
£177,681.

Water available for wutilization from contributory schemes was
6.048 MCM out of which 5.058 MCM were used for the irrigation of
1,613 hectares.

Recharge works in the Government controlled areas represent only
13.1% of the total recharge capacity available in Cyprus. In the
year under review a quantity of 7,272 MCM was collected in the
recharge dams.

Due to Flood Damages in January 1989, a total amount of £33,805
was spent for the antiflood works.

International Hydrologic Program. The main objective for the
I.H.P. which is the major component of UNESCO’s Water Resources
program 1is to develop a scientific and technological basis for
the rational management of water resources both as regards
quantity and quality. The Cyprus National Committee for the I.H.P
consists of the following:

Chairman

C. St. Lytras, Director of WDD

Secretary

I. St. Iacovides

Members

The Directors of

Agricultural Research Institute,

Department of Agriculture,

Department of Forests,

Geological Survey Department,

Meteorological Service

During the year a number of questionnaires and data were prepared
and supplied as requested by the IHP Secretariat of UNESCO

regarding on going activities of the program. The Cyprus Nationa]l
Committee is convened only when special cases arise.
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International Atomic Energic Agency (IAEA). The IAEA continued to
support studies and research on the use of radioisotopes 1n
hydrology 1n Cyprus through their Regular Technical Assistance
Program and also through the Research Contracts Program.

The study of "Isotopes in Hydrology-Kouris Delta”, initiated 1in
1982 and continued in 1983 was extended to cover the whole of the
Akrotiri aquifer in 1884. This has continued through 1989. In the
same year a research contract was initiated for the "Use of iso-
topes in the operation and management of the Yermasoyia aquifer™.
In 1988 a final report (H/89) was prepared and submitted to IAEA
and a supplementary report (H/82) was submitted 1in 1989. These
two studies are being carried out with I S Iacovides, Senior
Hydrogeologist as the chief investigator. The IAEA, besides the
technical assistance and analytical facilities that it offers, 1t
provides considerable support in equipment.

A new project was 1initiated 1in 1989 <concerning the use of
radioisotopes in the evaluation of leakages from dams.

Furthermore, samples for 1isotopic analysis were obtained and
analyzed 1in the IAEA laboratories in Vienna in connection to the
Evretou, Akhna and Kouris seepage studies.

International Commission on Large Dams. The International
Commission on Large Dams (ICOLD) 1s a non-profit seeking
organization with 75 member countries. As set out 1in 1its
constitution: "The objects of the Commission are to encourage
improvement in the design, construction, maintenance and
operation of large dams by bringing together information thereon
and by studying questions relating thereto".

The Cyprus National Committee on Large Dams (CYNCOLD) was elected
to full membership of ICOLD in 1969. During 1989 the National
Committee was composed of the following:

Chairman
C St Lytras, Director, WDD

Vice-Chairman
K C Hassabis, Assistant Director, WDD

Secretary
N P Stylianou, Senior Water Engineer.

Members
Dr C A Christodoulou, Principal Water Engineer, WDD.
Chr Marcoullis, Senior Water Engineer, WDD.

A Papadopoullos, Representative of the Association of Civil
Engineers and Architects.

During the year the secretary continued the exchange of
correspondence with the Central Office of ICOLD in Paris and its
technical committees and has both received and supplied technical
information on dams and related subjects. The Departmental
Technical Library has been enriched by the addition of several
recent ICOLD publications.
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The 57th Executive Meeting of 1IcoLD was held in Copenhagen
(Denmark) between 7 and 8 July 1989. The Executive Meeting
selected the following Technical Questions or topics for the 17th
Congress which will take place in Vienna 1991.

Question 64: Environmental Issues in Dam ProJects.

Question 65: Ageing of Dams and Remedial Measures.

Question 66: Dams on Difficult Foundations.

Question 67: New Developments for Fill Dams and F1l11 Cofferdams.
The Cyprus National Committee was not represented at this

Executive Meeting.

The 58th
the Technical Committees and Symposium will
(Australia) in May 1990.

Executive meeting of ICOLD with Associated Meetings of
be held 1n Sydney

Meetings of the Director with the

Several meetings were held during
of the Director with the Heads of
Engineers as well as with other

various aspects of works and personal matters.

meetings with
Geological Survey Department,
Department and the District Admini
the year.

the Departments of

The Director briefed the President
Vassiliou during his visit to the
1989, about the present activities
Development.

Staff Matters

Appointments.
Executive Engineer II,

on probatio
Sophia-Evangelia Taraktsoglou Geor
Sanitary Engineer II with effect f

Charalambos
II, on probation,
Louiza Parouti, Ge
2nd Grade,

George Kouppis,
post of Technician
8.11.85.
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staff etc.

the year under the chairmanship
the various Divisions, Regional
members of the staff to discuss

Interdepartmental
Agriculture, Forests, ARI, the
Meteorological Office, Fisheries

strations were also held during

of the Republic Mr. George
Department on the 13th January
of the Department of water

Charalambos Chr. Omorphos to the permanent post of

n, with effect from 1.2,89.

ghiou to the permanent post
rom 15.4.89.

of

HjiPakkos to the permanent post of Sanitary Engineer
with effect from 15.4.89.

orge Economou,

to the permanent
on probation,

with effect from
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The following were appointed to the permanent post of Foreman, on
probation with effect from 3.10.89.

Andreas Mitas Demetris Pavlides

Andreas Antoniou Andreas Sofocleous

Andreas Yiakoumi Soteris G. Tsiakka

Panais Yiannakou Christodoulos A. Christodoulou
Kyriakos Evlavi Demetris Paschalides

George Theophanous Panayiotis K. Karayiannides
Anastasios Okkarides Andreas G. Polydorou

Acting Appointments. Kyprianos Hassabis as acting Director for
the period between 2.11.89-11.11.89.

Promotions. To the permanent post of Senior Water Engineer with
effect from 1.2.89.

Charalambos Kridiotis Elias Kambourides
Demosthenis Patsalides Kyriacos Spanos

To the permanent post of Clerk 1st Grade, G.C.S. with effect from
1.4.89.

Myrianthi Michaelidou Theonitsa Constantinou
Maria Ioannou Maria Ermolaou
Margarita Malekkou Varnavas Papanicolaou
Maria Karaoli Panayiota HjiLoizou

Kyriaki Ioanhnou Kalyva to the permanent post of Chemist I, with
effect from 1.4.89.

Andreani Nicolaou to the permanent post of Executive Engineer I,
with effect from 1.9.89.

Kyveli Panayiotou to the permanent post of Stenographer Greade I,
General Clerical Staff with effect from 1.8.89.

Andreas N Eleftheriou to the permanent post of Technical
Superintendent with effect from 15.9.89.

Chrysanthos Kommatos, George Socratous, to the permanent post of
Assistant Chief Foreman with effect from 15.9.89.

Kosmas Karayiannis to the permanent post of Chief Foreman with
effect from 15.9.89.

Retirements. Costas Matheou, Chief Foreman with effect from
1.1.89.

Nicolas Christou, Foreman with effect from 1.1.89.

Savvas HJjiPavlou, Technical Superintendent with effect from
1:5.89,;
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George Mamantos, Assistant Chief Foreman with effect from
1.8.89.

Phidhias Metaxas, Assistant Chief Foreman with effect from
1.10.89.

Deaths. Neophytos Orphanides, Foreman on 9.11.89.

Resignations. Costas Themistocleous, Technician 2nd Grade, on a
casual basis, with effect from 1.1.89.

Elias G. Elia, Technician 2nd Grade, on a casual basis, with
effect from 15.5.89.

Dionysis Mavronicolas, Executive Engineer II, on a casual basis,
with effect from 24.10.89.

Philippos Nicolaou, Technician 2nd Grade, on a casual basis with
effect from 29.11.89.

Paviides Demetrios Technician 2nd Grade, on a casual basis, with
effect from 2.10.89.

Transfers. George Charalambous, Messenger to, this Department
with effect from 19.1.89.

Ioannis Vilanides, Accounting Officer I, to this Department with
effect from 16.1.89.

Vassos Mavrakis, Administrative Officer, to Aliens Department
with effect from 9.2.89.

Ivi Constantinidou, Clerk 2nd Grade, General Clerical Staff,

to Ministry of Agriculture and Natural Resources with effect from
16.2.89.

Mamas Malais, Clerk 2nd Grade, General Clerical Staff, to this
Department with effect from 16.2.89.

The following Executive Engineers I to District Office of water
Development Department Paphos with effect from 3.4.89.

Nicodemos Nicodemou Demosthenis Antoniou
Soteris Paschalides Georgoulla Chrysostomou

Kyriaki Panayiotou, Technician 1st Grade, to the District Office
Water Development Department Paphos with effect from 3.4.89.

Eleni Kyriacou, Technician 2nd Grade, to theDistrict Office water
Development Department Paphos with effect from 3.4.89.

Marikka Christodoulou, Clerk 2nd Grade, General Clerical Staff,

to the District Office Water Development Department Paphos with
effect from 14.3.89.
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Maroulla Drousiotou, Clerk 2nd Grade, General Clerical staff,
to District Land Consolidation Office Paphos with effect from
14.3.89.

Koulla Kourouklari, Clerk 2nd Grade, General Clerical Staff, to
this Department with effect from 17.5.89.

Andreana Sevastedou, Clerk 1st Grade, General Clerical Staff to
the Ministry of Education with effect from 17.5.89.

Elias Kambourides, Senior Water Engineer as District Engineer of
the District Office Water Development Department Limassol with
effect from 1.7.89.

Demosthenis Patsalides, Senior Water Engineer as District
Engineer of the District Office Water Development Department
Larnaca with effect from 1.9.89.

Anthoulla Symeou, Executive Engineer I, to the District Office
Water Development Department Larnaca with effect from 1.7.89.

Andreas Thodorou, Senior Technician to the District Office
Water Development Department Larnaca with effect from 1.7.89.

Constantinos Lambrides, Ioannis Kolokotronis, Technicians 2nd
Grade, to the District Office Water Development Department
Larnaca with effect from 1.7.89.

Andreas Demetriou, Executive Engineer I, to the District Office
wWater Development Department Larnaca with effect from 3.10.89.

Phivos Hjiloannou, Technical Superintendent to Headquarters
Nicosia with effect from 3.10.89.

Xanthippi Zenonos, Clerk 2nd Grade General Clerical Staff to
the Ministry of Foreign Affairs with effect from 3.10.89.

Costas Savva, Superintendent of Accounts to the Forest Department
with effect from 20.11.89.

Demetris Patsias, Accounting Officer 2nd Grade to this Department
with effect from 20.11.89.

Postings. Mr Kyriacos Spanhos, Senior Water Engineer, as District
Engineer of District Office Water Development Department Paphos
with effect from 15.3.883.

Scholarships and study leave. Christodoulos Christodoulou,
Principal Water Engineer has been granted a scholarship offered
by the Government of Germany for a ten days course on Safety of
Dams between 16.10.89-22.10.89.

Adonis Georghiou, Geologist I, has been dranted a scholarship
offered by the Government of Austria between 21.8.89-30.9.89 for
training on Groundwater Training Techniques.
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Sophia-Evangelia Georghiou, Sanitary Engineer 1II, has been
granted a scholarship offered by the Council of Europe between
2.10.89-12.12.89 for an 1Intensive Short-Training course for
Operations Managers of Waste Water Treatment Plants at Opatija -
Yugoslavia.

Nicolas Christophides, Executive Engineer I, completed his
studies in Msc Construction Engineering and resumed his duties on
23+10.89.

Odysseas Odysseos, Technician 2nd Grade, has been granted study
leave in U.K. to obtain a B.sc degree 1n Quantity Surveying.

Seminars, Conferences, Duty Abroad. Constantinos Lytras,
Director, visited Greece between 11.4.89-15.4.89 to deliver a
lecture on the subject "Water Development 1n Cyprus”.

Dedalos Kypris, Senior Hydrogeologist, Vvisited Palma Mayiorka
between 20.4.89-22.4.89 to attend the Meeting of the
Mediterranean Water Institute.

Kyprianos Hassabis, Assistant Director, Savvas Theodosiou,
Mechanical Engineer I, visited London-Reading-Coleford between
10.4.89-15.4.89 for Final 1Inspection of Pumping Units for
Contract S3.

Constantinos Hadjisavvas, Mechanical Engineer I, Efstathios
Efstathiou, Technician i i visited Milano-Italy, between
19.2.89-5.3.89 for training on Kouris dam Valve Chamber 1ift.

Constantinos Hadjisavvas, Mechanical Engineer I and Andreas
Yiangou, Technician II, visited Israel between 2.4.89-12.4.89 to
participate 1in lectures and practical works in Bermad’s
International Seminar on Operation and Maintenance of Control
Valves.

Vlasis Partassides, Executive Engineer I,

Sofoclis Aletraris, Topographer Irrigation Engineer I,

Elias Eliades, Technical Superintendent,

visited Salonica between 2.5.89-7.5.89 in order to witnhess to
testing of Hydrants for Southern Conveyor Project - Contract S6.

Constantinos Lytras, Director, visited Greece between
5.6.89-7.6.89 and signed an Agreement between the Government of
Greece and Cyprus which provides for the Department of Water
Development to be the Consultant for the Geotechnical, Civil and
Hydraulic Engineering for the construction of two ponds on the
islands of Lesvos and Samos.

Maria Zachariou, Executjve Engineer I, visited Norway between
23.6.89-28.6.89 to participate at the International Conference on
Operation and Maintenance of small biological sewage treatment
plants.
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Costas Andreou, Senior Water Engineer, visited Split Yugoslavia
to participate to the workshop on the Codes of Practice for
Solid and Liquid Waste Management in the Mediterranean Region
between 25.9.89-28.9.89.

Kyprianos Hassabis, Assistant Director, Vvisited Italy fggm
10.9.89 -16.9.89 to participate as a delegate to the
International Colloque about Irrigation in Developing Countries.

Antonis Ellinas, Technician 2nd Grade, Marinos Michael,
Technician 2nd Grade, Costas Avlionitis, Assistant Chief Foreman,
visited Greece between 3.9.89-28.9.89 for Inspection of the
manufacture of Hydrants for the Southern Conveyor Project
Kokkinokhoria.

Christodoulos Artemis, Senior Water Engineer, Savvas Theothos19u,
Mechanical Engineer 11, between 1.10.89-7.10.89 1inspect with
Manager of Nicosia Water Board in England and Italy penderers
for the provision of Telemetry System for Nicosia Water
Supply network.

Constantinos Lytras, Director, visited the Sultanate Oman between
9.10.89-16.10.89 as a member of a delegation of Specialists under
the Minister of Agriculture and Natural Resources to provide
services within the context of the Agreement for Technical and
Scientific Cooperation.

Elias Kambourides, Senior Water Engineer, visited Milano 1Italy
and London England between 13.11.89-18.11.89 to participate at
the International Meeting World Water 1989 and visit the Seli Co.
for Scada Systems.




The President of the Republic Mr. George Vasiliou visited the Department of Water
Development on the 13th January 1990. The President was briefed by the

Director on the activities of the Department.

WDD Photo F65EN-16&19 (13.1.89).




Finance, Expenditure and Revenue

During the year 1989 the total actual expenditure by the Department from
WDD budgeted and other non-budgeted votes amounted to £20,094,505 out of a
total budget of £29,343,890.

The general picture is as follows:

TABLE I-1
GENERAL BUDGET-EXPENDITURE FIGURES FOR 1989
Description Budget Expenditure
£ £
a. WDD Development Estimates
Govt. £17 115 245 11 842 240
including loans )
Loan: 1 549 745 674 079
TOBAN! ieieiaimue sioenn sioismsn sseseres;e swbinis 5ueims 18 664 990 £12 516 319
b. WDD Ordinary Estimates ..........cvue.n 5 068 459 5 382 078

c. Non-budgeted votes for Pitsi-
1ia Project, refugee housing
estates, works for other
Government Departments,
private developers and
village deposits .viiieeenrincecnnanns 2 710 441 2 196 108

TFOEAN .vivrone simimpaiarsiaosoroiainoriamsss wureysrs oo sioie aie £27 343 890 £20 094 505

For the level of expenditure on construction works carried out during 1989
from WDD and other votes, see table VII-1 under CONSTRUCTION DIVISION

I .
The largest single item of expenditure was for the Southern Conveyor
Project at £9,406,098.

Loan Proceeds
Amount withdrawn
during 1989

£
Description of loans
- Loan No. 2279 CY(IBRD) US$ 16,000,000
for Khrysokhou Irrigation Project ..........cccevevnnn 123 537
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Loans for SCP
Amount received

in 1989
£

- Loan No. 2386 CcY from IBRD US$27,000,000 .....ccivvvennn 520 242
- Loan No. 1.2109 from E.I.B (Major Loan)

ECUS 26,500,000 (Completed) -i:csisis s vevasve saseie s 2 380 807
— Loan No. 6.0553 from E.I.B. (Special term Loan)

ECU’S 3,700,000 (Compieted) «:ivases snins sivsmnnms seivma s 331 673
- Loan No. 277 from K.F.A.E.D.K.D. 2,940,000 .........c0u... 598 505

Credit Facilities from the Standard Chartered Merchand

Bank of U.K for part of the Contract S3 - S.P.P.

Projects Ltd of U.K. 450 403

Revenue

A sum of £5,695,186 was collected during the year 1989 as revenue mainly
from the sale of water for Nicosia and Famagusta Water Supplies and Paphos
Irrigation Project (See table I-5).

TABLE I-2
EXPENDITURE FOR THE YEAR 1989
Ser. Description Government Contr. Village Contr. Total
No. Ordinary Development (Loans)
£ £ £ £

A WDD Votes

1 Administration ....... 3 329 858 - = 3 329 858

2 Greater Nicosia W S

scheme running expenses 732 265 o = 732 265

3 Nicosia-Larnaca-
Famagusta, Central W S
system (formerly styled )
Famagusta W S scheme) 352 515 - = 352 515
4 Government W S schemes
for villages running

EXPENSES .. vverennnnns 72 547 = = 72 547
5 1Irrigation, drainage

and: Gams; u sinre oinisieis sismiee o 878 700 10 714 797 136 809 11 730 306
6 Town water supplies .... - 147 906 103 923 251 829
7 Village water supplies . - 559 430 433 347 992 777
8 Government water supply

SCHBMBS wayais e mie oiweiesa & - 120 700 - 120 700
9 Drilling & prospecting . 16 193 = - 16 193
10: " HYARO0GY" wisze savieveaim e s - 131 168 - 131 168
11 Surveys & investigations - 99 928 = 99 928
12 Purchase of machinery

and equipment .......... - 41 480 - 41 480
18 OEhBIrS! 5 vanis e i - 26 831 - 26 831

14 Studies for the
Utilization of treated
sewage effluent = = . -

TOtAY i viasein sinnomnios £5 382 078 £11 842 240 £674 079 £17 898 397
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TABLE I-2 (Cont.)

B Non-budgeted Votes

1

(ii) Village Contribution £ 5 982 17 025
2 Refugee housing estates .......cciiiiiiiiiiiienrnnnnnnnnnns 115 900
3 Works for other Government Departments
(i) Government Contribution .............. 1 695 516
(1) Village Contribution «isawsws sweweais o 258 310 1 953 826
4 Works through village deposits ....civiiirinnneennnrnnnnns 323 552
5 Works for private developers .......cieeererrnnnnncnnnnens 44 114
FOEBL o= Samralat e s e e e ol e e e B ety snoy P e ks 1S e e snrioria o nsyan e dars £ 2 454 417
Grana TOLA] o sewmmimiors wsesexemsonse e me sHvceiaecarse o/ o bss sxmyeisse £20 352 814
(i) Breakdown of Administration Expenditure
Ordinary Development Total
£ £
1 Personal emoluments .......c00n.. 2 970 556 - 2 970 556
2 Casual technical assistance ..... 6 105 - 6 105
3 Extra Assistance ...sscsssossscss 82 501 - 82 501
4 Travelling cueeevrneernnnnnnennas 80 880 - 80 880
5 M’ce & operation of motor
EFANSDOTE: & sramoumiom s e an e v 12 742 - 12 742
6a Office eXpenses .....veveveennnnn 69 333 - 69 333
6b Purchase of drawing materials -
tools etc. 88 699 = 88 699
7 Government water supply ......... 13 841 - 13 841
8 M’ce & operation of data processing 5
and other equipment 5 201 = 5 201
TOEAN siiicnsmnes soaenss denswen dus £3 329 858 - £3 329 858
(i1) Breakdown of Irrigation,
Drainage and Dams Expenditure
Government Village Total
£ £
1 Minor irrigation works .......... 251 475 124 386 375 861
2 Consultants fees .....c.civvennn = =
3 Major waterworks Paphos ......... 73 531 - 73 531
4 Major waterworks Vasilikos-
Pendaskinos . csiivivei siesanion sasas 453 207 - 453 207
5 Major waterworks Southern
CONVEYOL: iaiis ssseiassamnes sanes 9 406 098 = 9 406 098
6 Major waterworks Khrysokhou ..... 413 954 - 413 954

Pitsilia Project (i) Government Contribution £11 043

I-33




TABLE I-2 (Cont.)

Government village To;a1
£ £

4
7 Other major Waterworks .......... 50 961 12 423 8?; ?go
8 M’ce of dams & distribution system 878 700 = 47 609
9 River Training «us ceseesees s 47 609 = 9 592
10 Major waterworks Karyotis ....... 9 592 = 962

11 Major waterworks Vizakia ........ 17 962 - 17
TOEAL o5 sivsis Foden svsasssin svae s £11 603 089 136 809 11 739 898

TABLE I-3

WDD ORDINARY BUDGET
STATEMENT OF MONTHLY EXPENDITURE FOR THE YEAR 1989

Head 20A Water Development

£
1989 APProved: i e sniveidias ie stasies sie Smetes ale s aes siaeisa 5 982 308
Less Spectal WANTANES sivisisn s i vesan sassvee sl steees 13 849
) 07 =1 U | I S == PSS I Sy s £5 968 459
Month Monthly Cumulative %
expenditure expenditurm
£ £
JANUARY: o wve svnie eioinis o 223 127 223 127 3.73
FebrUuary: : ssees aesies 376 419 599 546 10.04
March iuivs simes seisias s 308 660 908 206 1521
AP werss s Semmi s 467 980 1 376 186 22.98
MBYS ; iviifes ivaan smis e 488 751 1 864 937 31.24
JUNE 555 5.0 8,00 mumimimnio 368 760 2 233 697 37.42
JUNY  cvmoie simieinie sosiaeie 405 520 2 639 217 44 .21
August .......c....n... 380 537 3 019 755 50.59
September ........... 495 712 3 515 467 58.90
October ............. 483 765 3 999 232 67.00
NV e e e e, 430 346 4 429 578 74.21
DecEmbert « s wiws weavenis 952 500 5 382 078 90.17
Summary
£ %
Amount approved .......... 5 968 459 100
Less actual expenditure .. 5 382 078 90.17
BRIANCE wi s s oo sinia s siviors £ 586 381 9.83
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TABLE I-4
WDD DEVELOPMENT BUDGET

STATEMENT OF MONTHLY EXPENDITURE FOR THE YEAR 1989

(Not including village loans)
Head 2D Water Development

£
1989 Approved ... isises sstieeineiesesie 17 105 373
Add special warrants .......cce000.. 9 872
TOLAN osmmng Loas sioeen o seaiis desssle £17 115 245
Month Monthly Cumulative
expenditure expenditure
£ £
JANUATY: sois oo srvvires sovee 159 076 159 076
EEBTUArY: & v swswnie siaise 654 072 813 148
MATCH wisis v sistainse sinioie 812 949 1 626 097
AP onis sw wivvaisis sintete 1 300 275 2 926 372
MayY' wioases snaasos st 922 169 3 848 541
JUNE sasan immeass vaes 614 488 4 463 028
o  ie e ta e e, s terte 918 556 5 381 584
AUGHSE 5wl waia wienars| ssavuse 474 284 5 855 869
September ........... 922 198 6 778 067
OCEODRY i vamsems axavess 755 563 7 533 630
NOVember: . isis e e 644 330 8 177 960
December ............ 3 664 280 11 842 240
Summary
£ %
Amount approved ......... 17 115 245 100
Less actual expenditure . 11 842 240 69.20
BATANGE s wivimeiss scaimmesavie wiass £5 273 005 30.80
TABLE I-5
STATEMENT OF REVENUE COLLECTED
DURING THE YEAR 1989
Description £
D] TING: CHATURS . sieis vimisisussinisisisyare azausiese 295
Nicosia water supply ...eeeveeennennn 2 195 818
Nicosia-Larnaca-Famagusta
Central water supply system ......... 1 920 213
Regional village water supply schemes 74 461
Khrysokhou irrigation scheme -
Sale: of Water . caues vieivws seemieiss sewers 69 949
Paphos irrigation scheme -
Sale: of WAter: : iwisn vuson ssna v s 677 941
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TABLE I-5 (Cont.)

Description £
Xyliatos irrigation scheme .......... 22
Repayment of Nicosia Water Board’s

debt capital ..visicsanmes sasaninionissse 77
Repayment of Nicosia Water Board s

debt interest .....c.iiiiiiiiiiia, 108
OENET FEES) winisre:v/vnimd miviniessnaivaaluinies s ovs 129
Southern Conveyor Project ........... 417
TOBAT & svvrscmasversens sievmerstese. s wreee e e e s £5 695

Note: The amounts contributed from TAEN (Cyprus relief fund for displaced
and affected persons) are not included 1in this chapter.
amount contributed from TAEN please refer to the relevant schemes in

chapter VII DIVISION OF CONSTRUCTION.
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D C Kypris
Senior Hydregeologist
Head of Divisien

]

GENERAL

[¢

During 19889 again no hydrological data could be cocllected by this Department in
the Northern part of Cyprus still, cccupised fer the fifteenth year by the Turk-
ish troops, approximately amounting to 40% of the Cyprus land. So the behaviour
of both surface runoff and grcundwater bodies cculd not be follcwed or reccrded
in the Nerthern part of the country during the year under examination.

INTRODUCTION

The main tasks assigned to tha Divisicn of Water Resources are the collecticn
and precessing of Hydrological and Hydrogeolcgical data, regarding both ground
and surface water, to deal with hydrcgeclogical prcblems as connected with the
planning and execution of water works projects, to carry out auxiliary driiling
cperations, to control groundwater extracticn and use. monitor water guality for
the purpcse of both pollution control and advising on water supply probiems.

yprus has been divided into eleven hydrogeological regions based on bcth
hydrogeclogical and administrative criteria, which were followed for reasons of
better control on the collecticn of hydrogeological data and thorough hydrogsc-
logical studies, wuntil July 1974 when the Turkish invasion occurred. For th
year under examination, since the Turkish troops are still cccupying part o
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Cyprus, a new arrangement is followed. (see page 11-2)

During 1989, D C Kypris, Senior Hydrogeologist, was the Head of the Divisicn. M
Peppis, Geologist Class I, was the Assistant Head, the Head of the Drilling Per-
mits and Water Control Branch and 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, Dr A. Christcdoulides,
Hydrologist Class I, who was transfered in September to the Water Resources
Division, was given the responsibility of the Data Computerization and Publica-
tions Branch.

DRILLING OPERATIONS

Drilling operations for water continued this year on a small scale. One dril-
ling rig Rustcocn Bucyrus 22W was engaged, with which the following operations
were carried out:

- Cleaning of 11 existing boreholes

- Drilling of 7 boreholes. Total penetrated depth 325 m.

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 cther establishments, it undertakes to
carry out pumping tests, the results of which are communicated to the appropri-
ate authorities.

Pumping tests are also carried out for Government works.

During 1989, 38 test pumpings were carried ocut as follows:-

- 32 for building permits with total hours pumped.....ccvviieevrevenneannas 75
= 1 To test village water supply. Hours pumped. . ....cveeventenenenncancsnn 3
= 5 For the division of irrigated agricultural jand....ccveevieeeccocnanas 40

METEOROLOGICAL SUMMARY FOR THE HYDROMETEOROLOGICAL YEAR 1988-1989

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 1988-1989.

Precipitation

The yearly total precipitation averaged over the part of the isiand under Gov-
ernment control during the hydrometeorological year October 1588 - September
1989 was 480.5 mm which is 93% of normal. Normal is considered the average rain-
fall over the southern part of the island during the period 1951-80. (See dia-
gram II-I). Cumulative precipitation amounts for the hydrometeorcliogical year
were below normal in most areas and ranged mainly between 75% and 100% of nor-
mal. However precipitation was slightly above normal in small parts of the
eastern and western coastal areas, in parts of the central plain and in small
parts of the Troodcs mountains and slopes. (See pageII-6). )

As reagards the monthly distribution of precipitation, it was well above normai
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in October and December 1983, above normal in November 1988 and January 1989 and
below normal in all the remaining months. (See diagram II-2).

The following table, giving the incidence of rainfall during the hydrometeorol-
ogical year 1988-89, illustrates the situaton:-

TABLE II-1
INCIDENCE OF RAINFALL DURING THE HYDROMETEOROLOGICAL YEAR 1988-1989
Rainfall Rainfall Percentage of Percentage of

Months (in  mm) (in inches) yearly total monthly normal
Octecber 57.4 2.26 12 177
November 57.8 2.27 12 115
December 164.9 65.49 34 143
January 137.0 5.39 29 125
February 16.2 0.64 3 21
March 33.7 1.33 7 54
April 0.2 0.0t 0.1 1
May 8.9 0.35 2 48
June 3.0 0.12 0.5 46
July 0.7 0.03 0.1 29
August 0.3 0.01 0.1 10
September 0.4 0.02 0.1 8
Totals 480.5 18.92 100 =

Note: Yearly total as percentage of yearly normal: 93%

The maximum amount of rainfall in a 24-hour pericd during the hydrometecrcicgi-
cal year was 151.6 mm. This was reported on the 9th January 1983 by Piatania
climatological station. Considsrably high amounts were reporizd cn this zay in
csome areas where the amount of precipitaticn in 24 hours excescded their normai
value for the whole month.

The first snowfall occurred on the higher parts of Troodos mountains on the 18th
November 1988 which is about 10 days earlier than the median date for the first
snowfall in Cyprus. Subsequent sncwfalls occurred during the ensuing months till
March. The last one occurred con Olympus on the 14th March 1983 which 1is about
three weeks earlier than the median date for the last snowfall in Cyprus.

Isolated hail was reported in the periocd from Octcber 1988 to July 198%.
Temperature

During the hydrometeorological yesar 1988-89 as a whcie air temperztura was below
normal. In particular, monthly mean temperatures were well below normal in
November and January, beloew normal 1in October, December, February and
June,around normal in August, above normal in March, May, July and September and
well above normal in April 1989.

The extreme maximum and extreme minimum air temperature reccrded during ths
hydrometeorological year under review was as follows:-
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GRAPHICAL PRESENTATION
OF INCIDENCE OF RAINFALL 1988 —1989
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TABLE II-2
INCIDENCE OF MAXIMUM AND MINIMUM TEMPERATURES 19888-1989

Extreme maximum Extreme minimum
Station temperature in temperature in

oC and date oC and date
NiCOSTA: coenesoiasacei 42.5 15th July -0.9 4th January
Limassol Garden...... 37.0 16th May 0.3 4th January
Larnaca Airport...... 37.7 16th May 0.5 4th Jan.&12th Febr.
Paphos Airport....... 33.7 15th July 0.4 13th February
Panayid Bridge....... 40.0 16th July -6.5 12th February
Saittas.....eiivnnnn 40.5 15th July -4.0 4th Jan.&13th Febr.
AMIANAOS s zeremens samens 32.5 16th July -8.0 12th February
Prodhromos. « s« e 33.0 16th July -8.5 12th February
SEAVEOS inane suasvevsin awrarass 38.5 15th July -3.8 12th February
KOrnoSiwmes seniens s 39.2 14th July -1.0 25th Jan.&13th Febr.
Plabaniaaws swices oo 33.5 16th July -6.5 4th Jan.&13th Fsbr.
PRESOUr isns sxves e 37.0 23rd July -3.0 4th January

Evapcration

Monthly total evaporation (in mm) measured from United States Weather Bureau
(U.S.W.B.) class "A" pan during the hydrometeorclogical year 1988-8% at selec-
ted staticns 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.u v s 114 58 29 47 56 83 185 243 261 208 247 127 1381
Paralimni..... 147 70 59 72 77 98 182 288 259 272 233 205 1932
Larnaca Airport 184 107 75 87 103 138 221 272 280 289 267 233 2269
Saittas.qcascass 83 44 43 43 6¢ 8 171 210 230 258 220 173 1632
Akhelia....... 134 80 75 63 76 104 173 212 205 223 204 180 172%S
Yermasoyia.... 120 72 56 58 76 96 180 231 240 262 227 193 1811
Polemidhia.... 124 71 54 43 72 97 161 224 236 268 223 184 1772
Prodhromos.... 63 65 26 ¥ * ¥ 169 185 191 231 206 145 -

Stavros Psokas 68 32 30 19 33 61 142 167 184 218 187 148 1289
* = No Records Available

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 pur-
pose 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 equipmant, change of charts,
velocity measurements of flowing water with current meter for calibration pur-
poses, etc. During the wet season the visits are more frequent for high flow
measurements and sampiing for suspended sediment and chemical analysis. The
condition of float wells and weirs is also checked and cleaned when necessary,

I1-8




Out of all our stations only 61 could be regularly inspected, because 1in 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 fifteenth vyear now.

The aeneral conclusion obtained from the study of this year’s records of the
above flow gauging stations, is that the fiow was about average. Particularly
there was a high flow 1in January, as a result of the high precipitation of
December and January. Most fiow gauging stations maintained a good flow unti}
early spring time, which dropped sharply due to poor rainfall in subsequent
months.

The annual flow of some selected flow gauging stations are presented 1in
1I-4.

table

TABLE II-4

DISCHARGES OF SELECTED STREAMS AS CALCULATED AT SELECTED FLOW GAUGING STATIONS
FOR THE YEAR 1988-1989

Ser. Watershsd Annual Tlow
No. Station Stream Location Area Km2 MCM
1 1-2-7-90 Dhiarizos Kouklia 260 26.9
2 1-4-9-80 Ezusas Akhelia 210 18.4
3 2-2-6-60 Stavros-tis-Psokas U/S Evretou Dam 78 10.2
4 2-3-4-80 Magounda U/S Argaka Dam 45 4.5
5 2-8-3-10 Limnitis Saw Mill 48 12.0
] 3-3-3-95 Karyotis Evrykhou 63 14.4
7 3-5-4-40 Elea Vyzakia g1 3.8
8 3-7-1-50 Peristerona Panayia Br. 4l 20.1
9 3-7-3-30 Akaki Malounda 3C 17.8
10 6-1-1-80 Ay. Onoufrios Kambia 14, 3.0
11 6-1-1-85 Pedhieos Kambia 29 .
12 6~5-3-15 Yialias Nisou 91 8.7
13 8-4-5-30 Tremithios U/S Kiti Dam 135 3.0
14 8-7-2-60 Syrkatis U/S Dhipotamos Dam 61 2.0
15 8-7-3-60 Mylou U/S Dhipotamos Dam 32 4.0
16 8-9-5-40 Vasilikos U/S Kalavasos Dam 86 11.2
17 9-2-3-85 Yermasoyia U/S Yermasoyia Dam 110 18.4
18 9-2-4-95 Yialiadhes U/S Yermasoyia Dam 31 2.4
19  9-6-2-30 Kryos U/S Kouris Dam 67 5.5
20 9-6-4-90 Kouris U/S Kouris Dam 96 13.0
21 9-6-7-70 Limnatis U/S Kouris Dam 115 21.8

Repairs and Improvements to Existing Flow Gauging Stations

During the year under review repairs and improvements were carried out
following flow gauging stations.

Ayia River
1:5.
Limnatis

near

River
which suffered serious damages during the high flows of January.

Ayia Forest Station:

upstream Kouris Dam:

I1-9

on the

Alterations to the invert of the Tlow
gauging station by the construction of a "V" shaped structure 3m wide,

slope

Repairs to the apron and the access road




Yermasoyia River near Phinikaria: Repairs to the apron and access road which

suffered serious damages during the high flows of January.
Flood Discharges
During the hydrological year 1988-89 high precipitation occurred only in Decem-

ber ber and January, as a result of which high floods were recorded during these
two months on aimost all our flow gauging stations. On certain stations, those

were the highest floods ever recorded. The most noteworthy floods are 1listed
on table II-5.
TABLE II-5
FLOCD DISCHARGES
Station watershed Maximum
No Stream Location area (km2) flow (m3/s) Date
1-2-4-95 Dhiarizos Philousa 125 60 2. 1.89
1-2-7-%0 Dhiarizos Kouklia 260 91 8. 1.89
1-3-5-05 Xeros Lazaridhes 67 3¢x ¢. 1.89
1-4-2-15 Ayia Ayia F.S. 22 8.6% 9. 1.89
1-4-4-50 Ezusas Kannaviou 81 40 9. 1.88
1-4-7-10 Ezusas Moronero 180 62% 9. 1.89
1-4-9-80 Ezusas Akhelia 210 67 9. 1.89
2-2-3-395 Khrysokhou Skoulli 64 22 9. 1.89
2-2-6-60 Stavros-tis-Psckas Skarphos 78 26% 9. 1.89
2-8-3-10 Limnitis Limnitis Saw Mill 48 24 9. 1.89
3-3-3-95 Karyotis Evrykhou 63 18 9. 1.8%
3-5-1-50 Lagoudhera Lagoudhera Br. 185 15% 9. 1.89
3-5-4-40 Elea Vizakia 81 33 S. 1.89
3-7-1-50 Peristerona Panayia F.S 7 37 25.12 88
125 9. 1.89
3-7-3-20 Akaki Mziounda g2 28 25,12.88
140 9. 1.89
6-1-1-80 Ayiocs Onoufrics Kambia 14.5 18.5 9. 1.89
6-1-1-85 Pedhieos Kambia 29 20 25.12.88
73% 9. 1.89
6-5-1-85 Yialias Kotchati 73 42 9. 1.89
6-5-3-15 Yialias Nisou 91 46 9. 1.89
8-4-3-40 Tremithios Ayia Anna 94 27 9. 1.89
8-2-2-50 Maroni Vavila 31 16 9. 1.89
8-9-5-40 Vasilikos U/S Kalavasos Dam 86 30% 2. 1.89
9-2-3-85 Yermasoyia U/S Yermasoyia Dam 110 67 9. 1.89
0-2-4-95 Yialiadhes U/S Yermasoyia Dam 31 25 9. 1.89
9-4-3-80 Garyllis U/S Polemidhia Dam 66 62% 3. 1.89
9-6-2-90 Kryos U/S Kouris Dam 67 16.5% 9. 1.89
9-6-4-90 Kouris U/S Kouris Dam 96 52% 3. 1.89
9-6-7-70 Limnatis U/S Kouris Dam 115 88x% 2. 1.89

¥ Maximum discharge ever reccrded.
Inflow of Water in Dams and Ponds

During 1988 out ot 76 most important dams and ponds in Cyprus which were under
regular observations in the past, only 59 could be cbserved as the remaining are
situated in the northern part of the island which is still under Turkish occupa-
tiocn. The water accumulated in the 59 dams and ponds under regular observa-
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tion. The water accumulated in the 59 dams and ponds under regular observa-
tions, was the highest ever.

The maximum volume of water accumulated was 207.4 MCM or 75.8% of the total
capacity of these dams and ponds which is 273.3 MCM. A11 small dams and ponds
as well as some of the major dams were overflowing for a long period. Asprok-
remmos dam, the second biggest dam in the island, overflowed for this year as
well. Analytically the situation is shown on table II-6.

Spring Discharges

Most of the springs and minor streams are gauged cn 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 1988-89, 1788 spring and minor stream dischargss
were taken on 127 springs and minor streams; 408 discharges were taken on 35
springs which are under regular monthly observations and 1380 dischargss were
taken con 93 springs and minor streams for a certain period at varicus intervals.

As there was a high precipitation uptc January, there was an increase of flow on
springs upto January or February. Due to the 1low precipitation during the
months that followed the flow of most springs was below normal during spring
and summer months.

TABLE II-6

ACCUMULATION OF WATER IN THE DAMS AND PONDS DURING 1889

Ser. Name of Dam/ Capacity Storage ax. Storage Min. Storage Overtlow
No. Pond Mcm 1.10.89 Mcm - Date Mcm - Date Period
Mcm
1 Agridhia 0.059 0.014 0.059-26.1.29 0.009- 4.12.89 26.1-18%
2 Agros 0.080 0.001 0.080- 1.2.3% 0.001-20.12.89 11.3-20
3 Akapnou -
Ephtagonia 0.13 0.042 0.18 -20.1.89 0.023- 1.12.89 20.1-:2.5
4 Akhna 6.8 3.4 5.3 - 1.3.89 3.1 - 4.12.89
5 Akrounda 0.022 0.022 0.022 1.1.89 0.022
6 Arakapas Dam 0.13 0.018 0.13 - 1.1.8% 0.017- 1.10.89 10.10.88-
15. 6.89
7 Arakapas Pond
No 1 0.19 0.059 0.19 -15.2.89 0.040- 1.12.89 15.2-20.4
8 Arakapas Pond
No 2 0.12 0.004 0.12 -20.3.89 0.002- 1.12.8S 20.3-10.4
9 Argaka 0.99 0.170 0.99 - 6.1.8¢ 0.007- 5.12.8% 6.1- 1.4
10 Asprokremmos 52.4 38.8 52.4 -10.1.89 36.4 -28.12.89 10.1-27.1
11 Athalassa 0.80 0 0.072-16.1.89 0 3. 8.89
12 Ayia Marina 0.30 0.050 0.30 - 1.1.89 0.014-13.11.89 27.12.88-
16. 4.89
13 Ayii Vavatsinias 0.053 0.022 0.053- 1.1.89 0.021-26.10.8% 26.12.88-
20. 6.89
14 Ayii Vavatsinias
No 1 0.055 0.022 0.055- 1.1.89 0.016- 7.12.89 9.12.88-
11. 5.89
15 Ayii Vavatsinias
No 2 0.043 0.020 0.043- 5.4.89 0.015- 7.12.89 5.4-15.5

IT-11
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TABLE II-6
ACCUMULATION OF WATER IN THE DAMS AND PONDS DURING 1989 (cont.)

Ser
No

16
17
18
19
20
21
22
23
24

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

42
43
R
45
46
47
48

49
50
51
52
53
54
55
56
57
58
59

Name of Dam/ Capacity Storage
1.10.89

Pond

Dhierona
Dhypotamos
Ephtagonia No 1
Ephtagonia No 2
Ephtagonia No 3
Esso Galata
Evretou
Kalavasos
Kalokhorio

Kalopanayiotis
Kandou

Kato Mylos
Khandria
Khirockitia

Kiti

Kourris
Kyperounda No 1
Kyperounda No 2
Lagoudhera
Lefka-Kafizes
Lefka Marathasa
Lefkara
Liopetri
Lythrodonda U
Lythrodonda L
Lymbia

Mavrokolymbos
Melini

Ora
Pakhyammos
Palekhori
Pelendria
Pera Pedhi

Petra Upper
Petra Lower
Pharmakas No 1
Pharmakas No 2
Polemidhia
Pomos
Prodhromos
Pyrgos
Trimiklini
Xyliatos
Yermasoyia

Totals

—y

— N2
O~NOUOWOOOOWOo

QOO0 O0OWOOOOOOOO 0000 O

OO OO OOmMm

W=+ 0000WOOO0OO

Mcm

.16
S
.092
.13
.065
.035
ed
o]
.032

.36
.038
.10
.070
.20
.6
15
.053
27
.070
Sl
.37
.8
.32
.032
.032
22

o2
.059
.062
.043
.62
P
.055

.010
.025
.021
.061

.86
12
.28
.34

273.3

O—=-©OO0O0O0 O

o o

o

QOO w

» O

Mcm
0
.16
.008
.025
.023
.01
.4
.0
.013

.060
.005

0
.002

.03

II-

Max. Storage Min. Storage
Mcm - Date Mcm - Date
0.16 -20.4.89 0 = :8.,30:
10.0 — 5.4.89 5.85 -27.12:
0.092- 1.2.89 0.001- 1.12.
0.13 -20.3.89 0.003- 1.12.
0.064-10.2.89 0.016- 1.12.
0.035-15.1.89 0.008-12.10.
14.15 -$1.1.89 8.75 =29.12.
t7«1 =21.2.89 10.45 =15.12.
0.032- 1.1.89 0.008-16.10.
0.36 - 7.5.89 0.027- 1.12
0.038- 1.1.89 0.005- 1. 1
0.10 - 2.3.89 0 - 3.10
0.060-20.4.89 0 - 3.10
0.20 -11.5.8¢ 0 -29. 9
1.6 -15.3.89 0 =3B.5
73.1 =-31.3.89 47.7 -=3t.12.
0.053-23.1.89 0.001-30.10.
0.27 -10.3.89 0.002- 4.12.
0.070-25.1.89 0.002-22.11.
0: 11 = Jan: 0 - Aug
0.37 - Jan. 0.040-30.10.
6.2 -20.4.89 2.7 -31.12.
0 0
0.032-15.2.89 0 -13. 8
0.032-20.1.89 0 -29. 9.
0.22 -26.12.88 0.022-13.10
2.1 -28.3.89 0.080-22.12
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GROUND WATER
Ground Water Hydrological Work

Hydrological surveys of the ground water bearing systems were carried out cn
small scale by this Department before 1960. Since then, they were rapidly
amounting 1in scale until the most important known aquifer systems were brought
in a few years time under Hydrological Observation. It is unfortunate that most
of our maps with the well loccation 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 collec-
tion of other hydrological information continued in the free areas, where hydro-
logical work was being carried out before. The area during the current year
where such work has been carried out was 3165 sq. km (see page II-12. The
springs wells/boreholes which were on register at the end of 1939 were 34242,

The new areas brought undsr hydrological observation during the year have an
extent of about 73 square kilometers. A number of 930 wells/boreholes and
springs were plotted or replotted in this area with their relative information
recorded. A supplementary plotting was also carried out in ths areas already
covered for 467 new welis/borsholes.

Through the hydrological Surveys all wells/boreholes, springs and chain-of-
wells are registered and plotted on maps. A dense network of observation bore-
holes, 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 1is expected to be at lowest and at the end of the wet season (March),
when it is expected to be at highest level. 1In areas where more detailed infor-
mation 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 1989 is 1236 and, every month or fortnight 416.

e guantity of w
i

<]

) ¢t
»

For the purpcse of eztabiishing ater pumped from our aguifers
a questioning pregram is carried cut once a year, through which informaticn frem
our farmers is sought as regards the extent and type of plantations, the irriga-
tion 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
guestioning that during 1989 15025 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 aguifer.

During 1989 the number of groundwater samples from observation boreholes ana-
lysed for C1 was 2427.

As regards groundwater situation, 1in spite o the high rainfall that ocured
during December 88-January 89. No improvement was noted in general, as rain-
fall on the whole was below average. Still in some places, i.e. Kokkinochoria
area, the situation remains critical.
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TABLE II-7
SELECTED OBSERVATION BOREHOLES
Water Level increase (+)
or decrease (-)

Serial Hydr. March November March November March November
No. No. Village 1987 1987 1988 1988 1987-838 1937-88
71/51 66 Xylophagou... - 18.59 - 17.71 - 17.51 - 16.59 + 1.08 + 1.12
126/59 26 Xylophagou... - 6.31 - 6.38 Blocked
56/56 192 Liopetri..... - 0.18 - 0.28 = 0.58 = 0.2 0.40 + 0.07
126/50 105 Ormidhia..... - 29.20 - 28.10 - 27.60 - 27.28 + 1.60 + 0.82
94/52 234 Ormidhia..... + 11.62 + 11.62 + 11.52 + 11.17 - 0.10 + 0.35
72/56 975 Phrenaros.... + 8.19 + 8.17 + 7.96 + 8.17 - 0.23 0.00
Priv.B/H 429 Sotira....... = T = 110 - 1.19 = 9,22 = 0:02 - 0.12
88/54 24 KolosSi...... + 0.85 - 0.25 + 0.8 - 0.55 0.00 - 0.30
51/63 813 Limassol..... + 2.13 + 1.73 + 2.03 - - 0.10 -
45/63 811 Zakaki....... + 1.43 + 1.13 + 1.43 + 1.13 0.00 0.00
107/61 17 Yermasoyia... + 11.83 + 2.39 + 10.13 + 2.86 - 1.70 + 0.57
180/59 8 Yermasoyia... + 33,52 + 16.05 + 30.41 + 17.15 = .3.11 %+ 1.10
134/59 27 Yermasoyia.. + 9.33 + 1.70 + 8.22 + 2.39 - 1.11 + 0.69
161/50 180 K. Tr1m1th1a +186.91 +186.84 +186.16 +185.97 - 0.75 - 0.87
90/50 106 K. Trimithia. +190.28 +190.10 +190.15 +190.07 - 0.13 - 0.03
125/60 15 Episkopi..... + 27.06 + 23.16 + 24.11 + 22.16 - 2.95 - 1.00
EB 94/70 1236 Akrotiri..... + 0.46 - 0.09 + 0.1t - 0.14 - 0.35 - 0.05
P.B. 12 2671 Kouklia...... + 2.20 + 1.40 + 2.10 + 1.45 - 0.10 + 0.05
51/72 2846 Nikoklia..... + 40.49 + 40.04 + 40.04 + 38.94 - 0.45 - 1.10
43/63 2948 Mandria...... + 24.43 + 5.10 + 14.88 + 4.50 - 9.55 - 0.60
Priv.B/H 639 Kouklia...... + 4.46 + 0.14 + 3.74 + 0.54 - 0.72 + 0.40

CONTROL AND CONSERVATION OF GROUND WATER

The Advisory Committes for the iscsus of w
try of Agriculture and Nat Lra1 Resources

ermits established by th Minis-

ted this year with Mr M Peppis, as
chairman con behalf of the rector cf Water :~»e1opmen Department. Repr*s:nt-
atives of the Directors of Geclcgical Survey and Agricultural Departments are
members of this committee, whose task is to advise the Director of Water Devel-
opment Department on matters related to well sinking permits. At the meetings,
the District Engineer of the distrit where applications were to be examined,
participated.

) (D

The committee performed during 1989, 36 meeting and examined 2451 applications
sent to the Director, WDD by the District Officers, as follows:-

Water Supply (Special Measures) Law Area3S......eveeeeeesennencneennes 384
Water: Conservation AFeaS.a s issi aesmiis i ieh i dvaes i isses v i 1 556
Non Water Conservation ar@aS:aiii viscs i davass s seiese somiohes sun e s 511

Water Conservation Areas (Wells Law Cap 351)

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

On page II-15 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-S8.
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Applications for well permits falling within a Water Conservation Area, are
being sent by the District Officers to the Water Development Department for tech-
nal advice and recommendations. These recommendations, which are based on the
knowledge of the existing water situation of each aquifer, the development 1in
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 Dis-
trict Officer.

TABLE II-8

WATER CONSERVATION AREAS

Ser Order Date Cazette Date
No Water Conservation Area No Ne

1 Kockkinotrimithia-Ayii Trimithias,

Paleometokho, Mammari.......c.ceeeuaeees 556 31.10.51 3584 31.10.51
2  NICOS TR srnuiein sveissaiss saveisrerite seleismeue SV 556 31.10.51 3584 31.10.51
3 Tersephanou-Klavdhia......ovvveennnens 376 18. 8.52 3639 27. 8.52
R B - B o e T R 374 18. 8.52 3639 27. 8.52
5 F’sta, Phrenaros, Paralimni, Ormidhia,
Xylotymbou, Pergamos, Kouklia, Avgorou
OUCileismei sois e selelals @i siovarein ol shulsiele wiarwios 164 3. 3.56 3924 8. 3.56
6 Akrotiri, Phasouri, etc...covevvennees 165 3. :3.56 3824 8. 3.56
7 Morphou, Syrianokheri, Prastio,
Nikitas, Elea, Pendayida.........oosee- 1052 30.10.56 3995 8.11.56
8 Dhali, Potami@..e.eeeeeeennnnnnnnnnssns 1194 29.11.56 4008 6.12.56
9 Ayios Andronikos, etc.........ciuenenn 916 26. 9.57 4081 3.10.57
10 Morphou, Peristerona, Astromeritis,
Akaki LCL e e steinsisre ssemaise sa s 314 3. 5.58 4133 15. 5.58
11 Vasilia, Lapithos, Kyrenia, Ayios
EDIKEIEOS,: 660 uwn swwmsis vavnaisie smms 245 28. 4.59 4228 30. 4.59
12 Makedonitissa, €tC..vvvvuininnnns ceses D44 16.11.59 4277 26.11.59
13: Mon1; PYTrdoSi:sis s sesiesiie sis a5 uie amevaies 225 27" T..6% 75 2T. .61
14 Nermasoyias: i e is o swmeis 05 vamis aeees 443 8.12.61 112 8.12.61
15 Dhiorios (DJIP1 LOC.)s e ses wn snesis swsios 324 21. 6.62 163 21. 6.62
16 Yialia, Ayia Marina, Argaka, Polis.... 359 7. 7.62 168 T T.62
17 Yialias River (Potamia, Dhali, Nisou,
Mathiatid Ve e senise e sarsmisian ocajapsme 619500 189 25. 4.63 245 25. 4.63
18 Kiti, Pervolia, Meneou, Dromolaxia..--. 50 28. 1.65 384 28. 1.65
18 Kouklia, Anarita, Timi, Akhelia.....-- 529 26. 8.65 435 26. 8.65
20 LaPALhOS; BYDSOS: o ss saeize waaiaisissm ey s o 545 9. 9.65 438 9. 9.65
24 Mont (EXEenSTOn): . iwwasws seviies somss 642 14.10.65 444 14.10.65
22 Lakatamia, Dheftera, Anayia, Pera etc. 744 21.11.65 453 25.%1.65
23" AVia Erilies asieie ow siaisaeie aeiesan siomes 280 19. 5.66 499 2. 6.66
24 Paramali, EVAhimoOU......vvveunnonnonns SBA
68 29. 7.67 212 29. 7.67
o8 Lyst; Kondeai:.as ii saunis s saiies o oaess 776 7. 9.67 599 22. 9.67
56 AKANLAON: o055 665555 o noiinis.oe sivmsis 0 &5 77 7. 9.67 599 22. 9.67
27 Pergamos (Extension).........coeeevees 889 19.10.67 606 3.11.67
28 AYi0S AMVIOSTOS...vrvnrennnnnnasnssnns 890 19.10.67 606 3.11.67
29 Kyrenia Range Limestone Mass.......--- 817 7.11.68 693 22.11.68
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TABLE II-8
WATER CONSERVATION AREAS (cont.)

Ser. Crder Date Cazette Date
No Water Conservation Area No No
30 Vasilikos, XeropotamoS......ceeceeeeen 862 28.11.68 697 13.12.68
31 VYeroskipos, Konia, Ktima, Peyia....... 741 4, 9.69 748 19. 9.69
32 Karavostasi, Peristeronari............ 50 29.12.69 771 16. 1.70
33 WO T e e woaisiors svsveiese mieraraisia s ne sapsesisrmese s 75 8. 1.70 773 23. 1.70
34 Neokhorio, AndrolikoU.....coeeeeeenn.. 845 14.10.71 304 29.10.71
35 Yiolou, Loukrounou, Skoulli........... 845 14.10.71 904 29.10.71
36 PISSOUrd; EVARIMOU. vsviiweiis swimseense e 576 10 872 958 25, 8.72
37 Kormakitis, Myrtou, Dhicrics.......... 851 T2 12 979 1.5:12.72
38 Akanthou (Extension)..:eees case s as s 288 1551103 1054 30.11.78
33 Ayios Ioannis (Malounda).......cevuuusn 307 25.11.74 1158 25.:11.74
40 Kambos: Chakistrai: cesieesses siseissts o i - - 1180 4, 4.75
41, Parekklisha:s sonis sssivsisaoes siaaess o e 206 23.10.75 1233 T:11.75
42 L’ssol-Paphos-L’ca Extension of W.

Conservation AareasS:svisesss soldenia o o 215 30. 9.77 1429 3. 3718

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
eficiently protect and control the water rescurces. The Paphos coastal area and
the Paphos Major river valleys, which will be covered by the Paphos Irrigation
Project, have also 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-9.

For the above areas:-

- The District Officer, with the concurrence of the Directcr of Water Develop-
ment Department, can withdraw any permit for any well or can apply any modi-
fications on the extraction of water as required.

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

TABLE II-9
WATER SUPPLY (SPECIAL MEASURES) LAW AREAS

Ser Order Cazette
No Area No Date No Date

1 Western Mesaoria (Pendayia-Morphou

KokkinotrimiEhda). weismwwem s s o - - 331 9. 7.64
2. Akrotirl penIasSuUNA: wavevas caunaas s = - 331 9. 7.64
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TABLE II-9
WATER SUPPLY (SPECIAL MEASURES) LAW AREAS (cont.)

3 South-Eastern Mesaoria (F’sta -
Paralimni-Ormidhia-Akhna), later

WiE R CAWN s o arwain e ove sisusims smmyarere wia srersiis - - 331 9. 7.64
4  POLEEMTcn worams wstonesm ssaiaion satavs e siseecs 89 12. 2.66 479 24. 2.66
5 DRATATrizos: RIVEr: sevs e winsss oa saswa 196 23. 5.74 1104 29: 6.7
6 Xeropotamos River......cevivieennn.n. 196 23. 5.74 1104 21. 6.74
T Ezouzas RiVeressssases swaes o wesss 196 23. 5.74 1104 21. 6.74
8 Peyia-Aspros River (Ext. of

Yeroskipos Peyia W C A West of

Peyia village)..oeeeerennnennnnnnns 196 23. 5.74 1104 21. 6.74
g Mavrokolympos River (Ext. of

Yeroskipos-Peyia W C A)....ovuvnn.. 196 28.: 5.74 1104 21. 6.74
10 Kouklia-Paphos-Peyia......cviivunn. 111 6. 6.75 1183 6. 6.15
11 Nisou-Potamia valley........c.cc.unn. 274 15.12.78 1488 15.12.78
12 Xylophagou-Ormidhia Area........... 72 12s 3.78 1760 12. 3.82
13 Larnaca-Famagusta Area............. 247 21.10.88 2355 21.10.88

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 bes

installed in the Water Supply (Special Measures) Law areas. Information zbout

the installation and operation of water meters are not available for Western

Mesaoria area, since this area is still under Turkish occupation. For Paphos,

Xylophagou-Ormidhia and Nisou-Potamia valley Area, the Law has not ysi besen

completely enforced. In Limassol-Akrotiri area during 1989 there were 420 water
meters installed of which 409 are in continuous cperaticn. The total voiume cf

water recorded is 16.5 MCM. During the year 6 1illegal pumpings have been

presented by the District Officer, to Court.

Private Drillers (Wells Law, Section 36)

Acording to the above law, no one is aliowed to operate a drilling rig without a
Driller’s licence. Such a licence is issued by the Director of the Water Devel-

opment 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
Deelopment 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 tech-
nical report on each borehole drilled.

During 1989 this Department renewed 58 Drillers Licences, and issued 10 new
Licences. The number of private drilling rigs which drilled for water during
1989, was 62.

During 1989, 20 private Drillers were reported to the District Officers for
illegal drilling.
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WATER QUALITY
Chemical Analyses

During the year 1989, 249 samples cf water were sent to the Government Analyst
and Geological Department Laboratory and 864 to the WDD Laboratory for chemical
analyses. Out of those 520 samples were taken from springs, wells or boreholes,
which are used or proposed as water supply sources. The remaining 577 samples
were taken from rivers, springs, observation boreholes and other miscellaneous
sources.

Bacteriological Analyses

The bulk of sampling for bacterioclogical 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 60 samples were sent to the Government Analyst.
Suspended Sediment Analyses

A number of large dams have been constructed in Cyprus. The evaluaticn of rese-
rvoir sedimentation may prove important, so the sediment sampling programme was
continued this year also.

During the vyear 115 samples of river water were taken for suspended sediment
analyses.

CENTRAL COMMITTEE FOR THE ISSUE OF LOANS AND THE REACTIVATION OF TURKISH CYPRIOT
OWNED WELLS

The Council of Ministers, at its meeting of the 1:th February, 1876-Dscisicon
No146S84 - decided the establishment of the above said Committee. The terms cof
reference of the committee are to accept and examine applications 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 irrigaticn of abandoned fields of Turkish
Cypriot 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 representatiives of the Ministry of Agriculture and Natu-
ral 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, 1876 and at the
beginning, the rules and procedures have been decided upon which it would func-
tion. Accordingly, special applicaticn 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
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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 Officer and the District Agricultural Officer.
When the applicant or applicants are lawful tenants of abandoned by their own-
ers Turkish Cypriot fields, leased to them by the central Committee for the
protection of Turkish Cypriot Property - the District Engineer transmits the
application with suggestions as to which fields may be irrigated from the same
borehole or group of boreholes acompanied by an irrigation scheme, where nees-
sary, with the estimated cost, to the Committee which decides as to the fields
to be irrigated and the loan toc be granted.

The deccisions 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 1is given to the farmer ex gratia. The repayment pericd 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 1ife is calculated.

Taking into acount 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 calculated which has to
be repaid every year by the involved farmer of farmers. The farmer has to repay
only the 1/3 of the amount the remaining 2/3 is given ex gratia.

From its establishment the Central Committee for the issue of 1loans 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 this year
was 376904 CP and the initial value of the pumping plants of Turkish Cypriot
ownership to 421380 CP.

During the year under examinaticn no appliications were made by farmers to be
examined by the above said committee and so no meeting was convened.
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Flow gauging station on
Stavros-tis-Psokas river
downstream Evretou Dam.
Calibration Measurements,

WDD Photo No. F91EN-23 (5.4.89)

Flow gauging station on
Dhiarizos river near

Kouklia.
WDD Photo No. F63EN18 (11.1.89)

Flow gauging station on Ayios
Onoufrios river near Kambia.
WDD Photo No. F68EN-7 (12.1.89)




IITI DIVISION OF HYDROLOGY
AND WATER RESOURCES MANAGEMENT

by

I St Iacovides
Senior Hydrologist
Head of Division

Introduction

The Division was formally established in 1982 within the frame-
work of the reorganization of the Department.

The main tasks and activities of the Division of Hydrology and
Water Resources Management aim at providing the Department with

basic information about the water resources of the island 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 wunit with minimal staff, making use of the staff
available at the Regional Offices for field data and observa-
tions.

The Division consists of four major Branches:
- Surface Hydrology Branch
- Groundwater Hydrology Branch
- Water Resources Management Branch and
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- Engineering Hydrology Branch

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

During 1989, the Division consisted of the following staff:

- One Senior Hydrologist

- One Geologist I

- One Executive Engineer I

- One Hydrologist I

- One Hydrologist II

- One Technical Superintendent

- Two Senior Technicians

- One Technician I

- Five Technicians II (Three of them on contract)

Of the above, Dr. A Christodoulides (Hydrologist I) was trans-
ferred to the Division of Water Resources as of the 1st of Sep-
tember 1989 and Philippos Nicolaou (Technician II on contract)
resigned on November 1989 to pursue further studies in the U.K.

The Division moved to new premises, on the corner of Prodromos
and Kanari street, on the 2ist of March 1989. This became imper-
ative due to the additional space required. The new office is
only 5 minutes walk from the WDD.

Some of the main activities of each Branch are outlined herebe-
low. The four Branches do not operate as tight wunits. Instead,
extensive contribution and exchange is made among the Branches
depending on the type of activity.

Main activities of each Branch

SURFACE HYDROLOGY BRANCH

The main function of this branch involves:

i) Regional surface hydrology evaluation and watershed
behaviour;

ii) Evaluation of runoff and forecast of flows;

iii) Watershed runoff simulation by rainfall-runoff models;

iv) Maintenance of processed hydrological data, surface water
resources inventory etc.

During the year the following studies were carried out:

- Hydrology of Ayios Mamas for Gourri dam at Kaoukaridhes.

The raifall-runoff model was used to simulate flows for the
period of 1916-1987 on the basis of instantaneous flow measure-
ments for the years 1980/81 to 1982/83. At a coefficient of vari-
ation of 0.557 the mean annual flow for the simulation period,
resulted to 0.564 Mm3.

- Hydrology of Kryos river for the diversion to the Sylikou ponds

Simulated flows by use of the rainfall-runoff model for the
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period of 1916-1987, on the basis of adjusted model parameters as
these were derived in an earlier effort for the same river, have
resulted to a mean annual gross runoff of 2.9Mm3.

In view of other commitments on the flow of Kryos in this area
for implemented and/or planned schemes, totalling to 1.7 to 2.5
Mm?®, further studies have been proposed for the optimum utiliza-
tion of the water resources in the area. This aspect was dealt
with by the Engineering Hydrology Branch.

- Surface runoff evaluation for the Pyrgos-Moni river at the
Nicosia-Limassol highway bridge.

The hydrology at this site was studied in connection to the envi-
saged sewadge treatment plant for the Limassol area which is to be
sited just downstream.

The surface runoff was simulated by the rainfall-runoff model
using parameters derived from similar catchments in view of the
lack of observed runoff data at the site.

The mean annual depth-area-rainfall, over the period of 1916 to
1988, of 467.8 mm on the 63 km* catchment area produces an aver-

age gross runoff of 3.7 Mm® per year with a standard deviation of
1.8 Mm3.

Of this quantity, an estimated 0.5 Mm®/year is abstracted for
upstream use.

- Hydrology of Avgas river at Pano Arodhes

Having considered the catchment characteristics and the available
poor record at Toxeftra, a location further downstream, an 8%
runoff factor was assumed. This resulted to an average runoff of
0.4 Mm3/year. This flow was considered as adequate to £ill annu-
ally a 100 000 m® pond at an 80% reliability level.

- Preparation of input data and initiation of calibration runs
for runoff simulation at:

i) Kryo Nero at Mitsero

ii) Akaki river (update of hydrology)
iii) Peristerona river and

iv) Alethrico (Pouzis river)

- Data update

i) Filling-up of missing records and updating of data for 76
rainfall stations between the years of 1986 to September 1988.

These rainfall stations are used for the rainfall-runoff simula-
tion model.

ii) The observed flows at 20 gauging sites were processed and
incorporated on the computer data bank up to September 1988.

iii) The Akrotiri Salt lake was continued to be monitored in view
of improving its evaluated water balance.

iv) All the rainfall data were sorted on individual diskettes.
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- The water-balance of the Akrotiri Salt Lake

The development and calibration of the water balance simulating
model for the 1lake continued during the year by incorporating
additional data on the water 1level fluctuation of the 1lake.
Closer monitoring on the inflows has been made whilst plans have
been prepared for establishing permanent gauging stations.

The results so far indicate the following:

- The storage (average of 10 Mm®) in the lake is governed mainly
by local rainfall (53%);

- the subsurface groundwater inflow from the Akrotiri aquifer in
the north (47%) and :

- the evaporation from the free water (72%) and damp ground (28%)
in the lake which account for all the outflow, practically drying
out the Lake annually.

surface flows from the Kouris river do not appear to be of
significance and only indirectly could the impoundment in Kouris
dam could affect the lake. This indirect effect would be through
the reduced recharge of the aquifer and reduction of subsurface
inflows. The latter is not expected to occur though, due to topo-
graphic conditions and the water resources management plan for
the area.

GROUNDWATER HYDROLOGY BRANCH

- 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 8300 wells and boreholes, spread in 9 vil-
lage boundaries, was carried out within the framework of the SCP.
It involved more than 80 items of information for each well rang-
ing from data on the well itself, the pumping plant, the area

irrigated, type of crop etc.

This mass of data was computerized using the dBase III software.
The last survey of this type was carried out in 1979.

A preliminary report on the current groundwater conditions in the
Kokkinokhoria area (H/62 Feb. 1987) indicated that the total num-
ber of boreholes in operation were 6194 irrigating a total of
7170 hectares by extracting 28.5 Mm®/y of groundwater.

On the basis of this data bank, reports on the water resources of
each of the 1Irrigation Blocks which are being set up under the
Southern Conveyor Project were prepared. Reports of five of these
Irrigation Blocks were prepared in 1987 whilst during 1988 nine
more Blocks were completed.

In 1989 six more reports were prepared as per table below bring-
ing the total to 20 with two more reports remaining.
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SCP-KOKKINOKHORIA: IRRIGATION BLOCKS PREPARED IN 1989

Report Irriqg. Area Date of preparation
No. block
H/80 IVb Ormidhia-Xylophagou February 1989
H/81 v Xylophagou May 1989
H/83 LEED Ormidhia June 1989
H/84 IIIa Akhna-Ormidhia-

Xylotymbou July 1989
H/85 VI Xylophagou-Avgorou-

Liopetri October 1989
H/86 XIIIa Dherinia-Phrenaros-

Sotira November 1989

On the basis of the 20 Irrigation blocks that were considered by
the end of 1989 covering an area of 8563 ha and for a total of
17.1 Mm® water demand that existed in 1980, some 5.4 Mm> per year
are expected to be met from local groundwater and 11.7 Mm® are to
be met from the Southern Conveyor Project.

The table that follows presents a comparison of selected informa-
tion items between the 1978 and 1986 surveys for the Irrigation
Blocks considered so far and indicates the changes that have
occurred within this period.

- Inventory of wells and groundwater use in the Akrotiri aquifer

Within the framework of the SCP (Phase II) a survey was set up by
the Division and carried out by the WDD Regional Office in Limas-
sol for all the wells in the Akrotiri aquifer.

The survey which was carried out in the Autumn of 1987 covered
664 wells and boreholes irrigating 2350 hectares consisting of
citrus (1625 ha), vineyards (414 ha) and seasonal and other trees
(311 ha).

For each well, 89 items of information have been collected and
have been stored on computer using the dBase III software.

The information for each well covers the location, the owner and
his address, particulars of the well like elevation, depth, pump
suction and fuel consumption, use, yield etc. Also for each well
its 1legal status and the District Office file and permit number
as well as quoted irrigated area are recorded. Furthermore
details of the pumping facilities and water meter information are
available. In addition, the facility of each farmer to obtain
water from other sources like the Yermasoyia-Garyllis, distribu-
tion network, the Kouris dam or other wells is included in the
database. Finally, the area irrigated and the type of crop
including method used are available in the same database.
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The database 1is at present well developed although further
refinement is still required. It is expected that this database
will assist in the improved management of the water resources of
the area together with the SCP and Polemidhia-Yermasoyia Project.

During the latter part of 1989, efforts were made for the first
practical application of the data base. This effort will result
to the issuing of the pumping permits for the first time in early
1990, by using the computer. This has become a necessity in view
of the differences betwen the 1967 survey which is being used by
the Limassol District Office and the actual plantations as they
were recorded by the survey of 1987. These are shown on the table
below.

| CITRUS (Ha) | VINEYARDS (Ha |CLOVER (Ha) |VEGATABLES |
I [ | | AND OTHER |
| I I | (Ha) I
| e e e e e o i [
|IDistrict office|1987 | p.o | 1987 |D.O | 1987 | D.O |1987|
I data | Survey | | I I I | I
l ____________________________________________________________

| 1146 | 1580 | 351 | 191 | 24 | 73 | 171 | 207|

- 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 Isotopes is being
done 1in Vienna at the International Atomic Energy Agency which
finances the study. The groundwater flow regime, sources of
recharge and magnitudes as well as residence time of the water in
the aguifer are the expected output of the Tracer mathematical
model being developed for this area. The model is being developed
on an IBM PC AT microcomputer which has been provided by the IAEA
in September 1985. In 1988, the study concerning the evaluation
of the operation of the Yermasoyia surface and groundwater reser-
voirs using environmental isotopes was completed. This study was
carried out as a research contract (no: RC3976/RB) by the IAEA
and covered the period 1984 to 1987. A report (H/69) was issued
in April 1988 and was well received by the Agency.

A supplementary report presenting the one-dimensional groundwater
flow and tracer model of Yermasoyia riverbed aquifer was prepared
and sent to IAEA on May 1989. With this report the research con-
tract RC 3976/RB came to conclusion.

A new project has been prepared and is expected to start in early
1990 with the support of the IAEA. This project will be dealing
mainly with the use of isotopes and tracers in the evaluation of
leakage from dams. The main effort will be concentrated on Kouris
and Akhna dams.

- The developing groundwater conditions in the Akrotiri aquifer

The major part of the recharge for this aquifer depends now on
releases made from the Kouris dam. During the year under review a
total of 11.7Mm® were released for irrigation and recharge pur-
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poses of which some 10Mm3® are considered to have infiltrated the
agquifer.

These controlled releases from the Kouris dam plus the recharge
from water imported from Yermasoyia and from 1local rainfall
enabled the maintenance of the water level conditions by November
1989 at about the same elevation as for the previous vyear. A
minor area near Trachoni and the upstream part of the Kouris
Delta showed, by November 1989, a lower water level of 0.5 m com-
pared to that of the same month in 1988. The rest of the aquifer
had water levels at about the same level as in the previous year.

Throughout the year some groundwater 1losses to the sea were
observed seasonally from the Kouris Delta area whilst lower water
levels were observed in the Trachoni-Asomatos area, the dgreatest
drawdown being in August and generally reducing and balancing out
by October.

These groundwater conditions in the aguifer are due to the dis-
tribution o¢f recharge and the time required of groundwater to
travel from the Delta area, where the recharge occurs, towards
the Trachoni-Asomatos area.

Suitable sites were determined for the creation of recharge ponds
for the improved distribution of recharge water from the Kouris
Dam.

- The developing groundwater conditions in the Kokkinokhoria area

The general rising trend of the water levels by 1 to 2 meters per
year continued to be observed in the area with the greater recov-
ery being observed in the sea intruded areas. This reflects the
reduction in pumping (13Mm> were provided by the SCP) in most of
the areas and especially so in the sea intruded parts of the
aquifer. It can be stated that the downward trend of the water
levels in the aquifer of the past 30 years has finally been
checked and reversed. A minor drop of up to 0.5 m continued to be
observed only in the areas of shallow water levels as in Avgorou
and Xylotymbou.

- The groundwater conditions in the Kiti-Pervolia aquifer.

In early January 1989 the Kiti dam overflowed. The additional
recharge exceeded 1.6Mm>. This has resulted to a general recovery
of the water levels with a 2 m rise upstream the Kiti wvillage
and 2.5 m rise downstream in the main part of the aquifer.
Recovery of 0.3 m was observed in the Pervolia and Meneou areas.

- The groundwater conditions in the Pareklisha aquifer

A 7 to 20 meter drop was observed in this aquifer reflecting the
drier conditions of 1989 in comparison to those of 1988. The
large change in water levels reflects the small specific yield of
the aquifer. The main part of the aquifer has exhibited an aver-
age of 7 m drop increasing to 10 m towards Moni village. A
larger drop was observed 1in the poorer parts of the aquifer
North-Northwest of Pareklisha.
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- Phini-Mylos proposed Dam - leakage assessment

Following the reconnaissance geologic investigation (by the GSD)
at the proposed dam and in view of the possibility of leakage
from the bedrock underneath the dam and from its abutments, an
assessment of such leakage was made. This resulted to a total of
approximately 1300 m®/d distributed into 600 and 300 m3/d for the
right and left abutment respectively and 400 m®/d from below the
dam. An increase by 10-20% of the total leakage may be expected
from the reservoir through deep percolation.

- Southern Conveyor Project new studies

Within the second phase of the Project the following studies are
envisaged to be carried out by using Consulting Engineers for
short time spans.

a) SCP System Operation;

b) Coastal aquifer Simulation and Management;

c¢) Artificial aquifer recharge, and

d) Reuse of Treated Effluent in the areas of Larnaca and Limas-
sol.

The Division had discusions with R. Cheney of the U.S. Bureau of
Reclamation (11.4.89-19.4.89) on the contents of a draft agree-
ment and proposed adjustments to be incorporated in the final
document.

- The hydrological conditions at Akhyritou-Dherinia area (Irr.
Block XVI)

A study on this area indicated that the quality of the ground-
water presents problems due to sea-intrusion. An increased con-
tent of Boron has also been noted. The yield of the boreholes is
in the range of 3 to 15 m®/h which is considered as sufficient
although it exhibits a reduction trend. In view of the above the
S.C.P. 1is to cover certain areas planted with citrus.

- The water supply of Paphos and Lower Villages from Yeropotamos
river.

A review of the situation was made. The aquifer downstream the
dam can provide up to 6-7000 m*/d which is the present conveyor
capacity, for the water supply of Paphos. This included releases
for recharge from the dam. There are 3 boreholes in operation and
2 more boreholes which can be used. The yield of the boreholes in
this area is about 100 m3/h from a depth of water level of 15-20
m.

The aquifer upstream the dam presents problems in the Summer and
Autumn due to drainage and reduction of yields. There are 7 Bore-
holes for the Lower Villages and 3 for Paphos. It 1is proposed
that 4 Dboreholes are drilled within the reservoir on elevated
ground which can provide water infiltrated through the gravels
from the reservoir itself.

Drilling of these boreholes started in the latter part of 1989.
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- Evaluation of the Feasibility for artificial recharge at the
Anglisidhes area.

Two locations were proposed for the contruction of recharge ponds
at Loutra and Tjipi at Anglisidhes. The water level fluctuation
in the aquifer was monitored for the period of 1986 to 1989.
This has shown that the water levels do not follow any downward
trend, except for a few boreholes in the northern part within the
Lava rocks.

The natural recharge occurs through the lava formation which
appears to be weathered and permeable. The chalk formation in the
Southern part of the area appears to be of low, permeability and
the artifial recharge possibilities are quite small. In the Lava
formation there appears to Dbe no surface runoff. The Loutra
locality is within the Chalk area whilst Tjipi 1is in the Lava
formation. The conclusion of the study is that the potential for
artificial recharge in either area is quite small and not recom-
mended.

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. Monitoring of the performance of the Phassouri recharge
pond was also maintained during the year under review.

- Operation of the Yermasoyia reservoir and aquifer

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

The total extraction from the aquifer in 1989 for water supply
purposes was 8.3 Mm® distributed as follows (in Mm3/yr):

—————————————————————————————————————————————————————————————————

Limassol Amathous Yermasoyia & Potamos Moutayiaka Total
W.S. Yermasoyias
5510 0.920 1,278 0.559 8.267

- ————————————————— - ———————————— - ——————————————————————————————

The total extraction in 1989 thus increased by 7.3% compared to
that of 1988. To maintain the extraction, releases were made from
the dam for recharge of the aquifer. A total of 5.152 Mm® were
recharged into the aquifer released from the Yermasoyia dam. In
addition to this quantity additional recharge was accomplished
during the periods that the dam was overflowing, namely on
11.1.1989 to 23.1.1989 and on 19.3.1989 to 11.4.1989.

The monitoring of all the hydrologic and hydrogeologic changes
was maintained throughout the year.
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- Releases from the Asprokremmos reservoir

The total pumpage from the Xeropotamos aquifer downstream the dam
for domestic water supply was about 1.0 Mm® whilst the total
releases made during the year totalled 0.5 Mm®. In addition to
this, recharge occurred from the overflow of the dam in the
period of 10.1.1989 until 27.1.1989.

The releases were made at an average rate of 2500 to 5000 m/d
into a series of four recharge ponds immediately downstream the
dam.

- Kouris Delta Emergency Scheme

The boreholes of the Kouris Delta did not have to supplement the
supply from Yermasoyia and rolemidhia dams for the irrigation of
some areas in Akrotiri-Phasouri during 1989.

A total quantity of 3.738 Mm® was extracted from four boreholes
of the scheme for the Limassol Water Supply.

The performance of the agquifer was monitored during the year and
on a monthly and/or a 15-day base the water 1level, quality
changes and progressive yield records were monitored.

- Phassouri recharge pond.

For the purpose of evaluating the artificial recharge potential
in the Akrotiri alluvial aquifer, the Division continued to moni-
tor the existing recharge pond in the Phassouri plantation (0.054
Mm? storage capacity).

The water for recharge purposes is obtained from the Xouris river
through an intake after releasing water from the dam and directly
from the dam itself through a pipeline. Water is also supplied
through a pipeline from the Yermasoyia dam irrigation distri-
bution network in the area.

For the purpose of evaluating infiltration rates, the inflow from
Kouris diversions into the pond, the overflow and one intake used
for irrigation is monitored 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
observation wells and boreholes (11) were also monitored every 15
days. In the period of January to December 1989 a total of 2.2
Mm® were entered into the pond. 0Of this quantity 0.02 Mm> evapor-
ated allowing the remainder of 2.1 to infiltrate into the
aquifer. The average infiltration rate was 6000 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 sim-
ilar waterworks in the future.

- Releases from the Kouris dam for recharge and spate irrigation

During 1989 a total quantity of 11.7 Mm® was released from the
Kouris dam for recharge purposes and for spate irrigation. The
latter is also considered as effective recharge since it allows a
spatial distribution of the released water. The distribution of
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the releases was as shown on the Table III-1.

- Management study of the Kryos Watershed water resources

In view of the planned off-channel ponds at Sylikou and the other
existing and planned commitments of Kryos river, a watershed man-
agement study was carried out to verify the water availability
for all existing and planned schemes. A similar study was carried
out for the Elea watershed and it appears that gradually such
studies will be needed for those watersheds for which a number of
schemes are being planned or studied. The Kryos river is already
committed to supply the Paramali-Avdimou area through a diversion
(1.1 Mm®/yr), existing local uses (Pera-Pedhi dam etc.) of about
2.2 Mm®/yr and to contribute to the Kouris dam further down-
stream. The new demands arise from the planned ponds at Sylikou
(0.7 Mm*®/yr), Ayios Therapon (0.06 Mm>/ye) and Ayios Amvrosios
(0.22 Mm®/yr). The study involves the optimization of the utili-
zation of its runoff potential. The study is well progressed and
the results are expected in 1990.

ENGINEERING HYDROLOGY BRANCH

This branch deals with hydrological applications on waterworks as
distinct to pure hydrological aspects of the Surface Hydrology
Branch. Its main functions are, water balances of surfaces sto-
rages, evaluation of leakage and evaporation from dams, flood
studies, hydrologic aspects of river training etc.

- Akhna reservoir seepage monitoring

The AKkhna reservoir which offers a balancing storage of 6.8 Mn®
within the Southern Conveyor Project was investigated before con-
struction and seepages to the local aguifer were estimated to ©be
of the order of 0.2 to 0.6 ¥Mm®/year. These seepages were expected
to occur through a sandy horizon at the sides of the reservoir.

For the purpose of evaluating the quantity of seepage, 24 moni-
toring boreholes were drilled in the general area outside the
reservoir, 15 of which are shallow tapping the upper horizon and
9 Dboreholes tapping the lower aquiferous horizon. Water level
monitoring in these wells started on October 1988 and continued
on a 15-days schedule. In addition, 4 continuous water-level
recorders were installed.

In 1988 when the first filling of the Akhna reservoir occurred up
to 2.5 Mm® of its capacity, the estimated losses through seepage
were of the order of 0.3 to 0.4 Mm®. These losses though included
bank storage. The rate of seepage has been tentatively put to
1100 m®/d. Losses from evaporation have been estimated to be of
the order of 1 Mm>/year.

During 1989 the contents in the reservoir varied from 2.5 to 5.2
Mm®. An assessment of the losses was carried out during the
period of April to July 1989 when the contents dropped from 5.1
to 4.0 Mm>. During this period no inflow occurred and this way
the wunknowns were limited. The average rate of loss during this
period was assessed to be 12 mm/day or about 10800 m3/day. Of
this quantity, about 8 mm/day or 7200 m®/day were due to evapora-
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tion leaving 4 mm/day or 3600m®/day as net loss to the aquifer.

The response to the aquifer due to this loss 1s reflected by the
total volume of aquifer material which has been saturated with an
effective porosity of 24 per cent. Thus the original pre-
construction estimates of 1losses to the aquifer appear to be
valid.

It is obvious that the loss to the aquifer includes a large pro-
potion of bank storage which is occurring for the first time and
it is expected that in time the net loss will be reduced to 25
per cent of this quantity.

The water balance or this reservoir will be further monitored for
obtaining more definite values of seepage, especially at full
reservoir. An important element of the water balance would be the
accurate measurement of the inflow to the dam which has not been
set up as yet.

- Flood evaluation at Kryos stream at Ayia Mavri

The 1 in 20 years frequency flood at the above site was evaluated
as requested by the P.W.D. for the construction of a bridge. For
a catchment area of 15.4 sg.km, the total volume of flood of
0.97 Mm> with a peak flow rate of 50 m3/s was produced by a total
rainfall of 130 mm of which 63 mm were determined as effective
rainfall.

- Flood estimates for the ash disposal site (WD 246439) for the
proposed Vasilikos Power Station

Floods at 10,25 and 100 vears were evaluated for the proposed
site. Additional hydrologic data were also provided. This work
was within the framework of the Envircnmental Study carried ocut
for the E.A.C.

- Flood evaluation at Nicosia-Limassol road bridge on Pyrgos-Moni
river.

The flood estimates were carried out in view of the location of
the proposed site for the sewage treatment works of Limassol.

The evaluation was based on a computer program calculating flood
hydrographs for ungaged watersheds.

A 63 sqg.km catchment area produces floods of 1.5 and 3.1 Mm> at
peak rates of 90 and 174 m®/s at a frequency of 1 in 10 and 1 in
100 years respectively.

- Seepages at the Kouris dam

With the impoundment of water in the Kouris dam certain seepages
appeared at both abutments at various points. The Division
together with the site engineers monitored these seepages
throughout the year and samples for chemical and isotopic analy-
sis were obtained on a number of occasions. Furthermore a dye
test using rhodamin-B was carried out in October to investigate
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the flowpath of these leakages. Further detailed investigations
were carried out in 1989.

The purpose of these investigations was to define and possibly
locate the zones of leakage.

The maximum leakage appeared on March 1989 when the water level
in the reservoir was at its maximum level of 232.5 mmsl. The
total leakage was 70 1l/s, this being 37 1/s from the right and 33
from the left abutment. By June 1989 at a water level in the dam
of 230 mmsl and after remedial grouting was carried out on the
left abutment the total leakage was 40 1/s, being 26 1/s at the
right and 14 at the left abutment. Besides the monitoring of the
quantity of flow, quality and isotopic content of the water at
various seepages, the following methods were employed in all the
observation boreholes of diameter equal or greater than 2 inches:

a) Dilution tests where the whole water column 1is 1labelled by
NaCl solution. The dipersion of this column suggests areas at
inflow and outflow;

b) Electrical conductivity tests;

c) Temperature variation tests;

d) Gamma-ray log and

e) Flowmeter log (using a micromoulinet) for the determination of
vertical velocities.

The analysis of all the data is expected to be completed in early
1990. The general zones of seepages have been more or 1less def-
ined as being 1located in the abutments near their contact with
the dam.

- Computer software application and development of new software

The existing software for spreadsheets database and word process-
ing were introduced to almcst 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.

A coding system for all the software used by the Division was set
up and implemented. In a similar way work has started in develop-
ing a coding system for all the data diskettes which eventually
will develop into a data Bank.

A number of new software has been introduced and developed or

further adapted to the needs of the Division as for example for
flood studies, groundwater contouring etc.
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Pig. IIT-1

Tracer dilution test on
BH TwW4d for the Kouris
Dam Leakage study on
17.2 89 with Dr. A.
Plata of IAEA.
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Fig. TIII=2

Electrical Conductivity
monitoring during a
tracer dilution test at
Kouris Dam.

Fig. IIIL~3

The Phassouri Recharge
Pond receiving water
ftrom the Kouris Dam.




IV DIVISION OF PLANNING

by

Chr Marcoullis

Senior Water Engineer
Head of Division

The Planning Divisicn of the Department comprises the following
three branches:

- Reconnaissance and Feasibility Studies.
- Geotechnical Investigations and Laboratory
- Topography

The first one, which 1is almost entirely staffed with qualified
personnel, is directed by the Head of the Division and deals with
the preparation of studies for water development projects involving
major structures of local or interbasin importance.

The other two branches, which are headed by a Senior Water Engineer
and a Senior Technical Superintendent respectively, extend their
services to cover the corresponding needs o©oTf the whole cof the
Department, including major works under cocnstruction. The
activities of the two branches are described separately below.

The Division works 1n close cooperation with other Divisions of the

Department and particularly with the Design Division in an effort
to successfully cope with the increasing demand fTor water works.
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During 1983 the personnel of the Division, not including that of
the two separate branches, comprised:

- One Senior Water Engineer, Head of the Division
- Three Executive Engineers Class I

- Cne Irrigation Engineer Class 1

- One Hydroclogist Class I

- Two Irrigation Engineers on Contract

- One Senior T=chnician

- Two Technicians Class II

Summary of _Activities

As with 1989 the activities of the Division were focussed on ths
reconnaissance and feasibility studies of small projects of rather
local importance.

However the two major projects 1i.2. the Krasokhoria Integrated
Rural Development Project and the Karyotis Project which were
initiated 1in 1984 and 1985 respectively were also under

consideration.

In addition the Division through its Head has taken part in the
Technical Committees of the Department which deal with the
evaluation of tenders or with decisions on contract variations and
claims associated with the major projects of Khrysokhou Irrigation
Project 1including Evretou [Cam and the Southern Conveyor Project
including Kouris Dam.

Studies for water works of l1ocal importan

During 1288 the Division has dealt with the app o
villages for the constructicn of water works, m ly dams or
off-stream ponds for irrigation. Some of these applications
involved only an on the spot examination, which resulted either in
a direct negative answer in case where topographical, geological,
or hydrological conditions were quite unfavourable, or taken up for
a preliminary study.

Other cases involved the preparation or review of preliminary
studies or feasibility studies of proposed schemes which were
examined either in 1988 or during previous years. All the cases,
which were dealt with, as classified by the study and the scheme
involved and by district are tabulated below:

District On the Spot Examination Preliminary Study Feasibility Study

Pond Dam Other Pond Dam Pond Dam
Nicosia - - - - 1 2 2
Limassol 2 1 - 1 1 2 =
Larnaca - 1 - 1 2 - -
Paphos - 1 = - = 1 =
Famagusta = = 1 - = - -
Total 2 3 1 2 "4 5 2

IvV-

o




Preliminary studies were prepared for:

dam for Palekhori village

dam for Phini village

pond for Prastio village

pond for kato Dhrys village
recharge dam for Alethriko village

I
> 1 > >

Feasibility studies were completed or initiated for:

- A pond for Pano Arodhes village

- A pond for Mathikoloni village

- A pond for Orounda village

- A pond for Ay. Epiphanios village

- A pond for Pelendria village

- Review and reestimate of the studies for a pend and a dam for
Kannavia village and ponds for Sarandi, Melini and Ora villages.

- A dam ("Siphitos") for Alona, Platanistasa, Ay. Marina and Kato

Moni.

A dam for Gourri village.

Major Projects Planning

The two major water development projects under planning during 13938
were those of Karyotis Project and the Krasokhoria Integrated Rural
Development Project.

Karyotis Project

The purpose of the project 1is to determine the most raticnal
utilization of the flows of the Karyotis river and other
neighbouring rivers for the enhancemsnt of the HNicosia areza

domestic water supplies (D.W.S), after satisfying the local demand
for irrigation.

The feasibility study of the project was undertaken by the Soviet
Organization "Shelkozpromexport”. The relevant contract was signed
in Oct. 1984 and the study commenced in Sept. 1985. The contract
was administered by WDD, which would contribute to the study in
terms of general engineering, topographical work and geotechnical
investigations. Other 1inputs to the study 1included geological
investigations by GSD and agricultural data by the Dept. of
Agriculture.

A brief descriptien of the project was given in the 1938 Annual
Report.

During 19289 the 1implementation of the project was under
consideration by the Government. The economics of the project and
the various possibilities for the assignment of the detailed
designs to consultants were 1issues brought to the Council of
Ministers. Furthermore ccntacts were made with the Soviet
Consultants for the possibility of continuation of the project
designs.

At the same time geotechnical investigations were initiated cn the
Korakou damsite for the future design of the dam.
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Krasokhoria Integrated Rural Development Project
A brief description of the water development component of the
project was given in the 13887 annual report.

The main activities on the project during 1988 were concentrated on
the two dams envisaged by the project.

The new damsite on the Dhiarizos-Phini river was extensively
geotechnically investigated. The site seems to present the usual
geological problems of deep river terrace deposits and talus. Cn
the west abutment a possible buried channel was detected by
geophysical methods. The relevant geotechnical report was prepared
in September 1989. At the same time the design of the dam at a
feasibility level was initiated with studies con the spillway.

The detailed design of the Xylourikos dam which was undertaken by
the British Consultants Rofe, Kennard and Lapworth, was faced with
major problems emanating basically by the decision tc increase the
height of the dam. The new spiliway, which was tested on a physical
hydraulic model, proved to be very costly and therefore a change 1n
the type of the dam was recommended. The new design provides for a
concrete gravity dam, which will be constructed with the new Roller
Compacted Concrete method (R.C.C), which 1leads to substantial
savings 1in cost due mainly to the shortening of the construction
period. The Consultants have secured the services of specialists in
this type of dam and the design will commence early in 1930.

Other Studies

(a) Environmental impact ass=2ssm
Ayios Georghios (Kafkallou)

nt of "Kapoura" dam fTor
b~

The above study was undertaken Jjointiy by the Departments of Water

Development and Forestry and the Environmental Services of the
Ministry of Agriculture and Natural Resources. This report 1is the
first of 1its kind and examines the various effects on the
environment of a Water Project which in this case 1s a rockfill
dam. It also endeavors to give a detail account of all the aspects
that have positive or negative effects on the environment 1in
general and provides guidelines for their evaluation. Furthermore
it recommends measures to be taken either to prevent certain
adverse effects or to remedy such negative environmental i1mpacts.
The recommendations of the study on this particular proposed dam
were favourable.

(b) Environmental Study and Management Plan for the Akrotiri Salt
Lake and Wetlands and Impact Study for the Dhiarizos Diversion
and Tunnel (S.C.P Phase II).
Prequalification documents were received from 74 Consultants/
Consulting Firms interested to be included 1in & short 1list to
tender for the above mentioned study. The Study is to be financed
by the World Bank. A1l submissions were evaluated and a short 1list
prepared and sent to the Main Tender Board for final decision. Al]
necessary Tender documents were prepared and the study 1is planned
to start in 1990 with an anticipated maximum period for completion
of one year.
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(c) River Training Works.

A study was carried out for the planning and designing river
training works in the Dhiarizos and Xeros river valleys. The
objective of the study is to protect the riparian lands and the
wellfields 1located in the valleys from possible floods. By the end
of 1989 the study was in its final form and the necessary plans and
desighs are expected to be ready early i1n 1980 so as to start the
river training works during the Summer of 1990. The works are to be
cochstructed in stages and completed in 1991.

(d) P.V.C. membrane 1lining of Agros dam.

A detailed desigh for the 1inhing of the existing Agros dam with
P.V.C membrane started at the end of the year and a cost estimate
of the work was nhear completion. This works was undertaken on the
request of the farmers using the water of the dam after reports
over many years of heavy leakages from the dam.

(e) Nicosia - Anthoupolis - Kcokkinotrimithia Highway - Pipelines
relocation.

The planned construction by PWD of the above highway involves the
relocation of some government and private pipelines.

Within the framework of the Highway Project, WDD has undertaken the
planning and design of these relocations which refer to the
following:

1. Laying of the pipelines listed below:

(a) 13.5 km of AC pipes ranging in dia from 100 to 400 mm.
(b) 0.4 km of DI pipes ranging in dia from 280 to 40C mm.
(c) 3.7 km of steel pipes ranging in dia from 150 to 300 mm.
(d) 3 km of 100 mm dia Galvanised nom. pipes.

2. Removal of existing pipelines.

Construction of ten culverts.

[€x]

The cost estimate of these works amounts to £8980,000. The
construction which will be undertaken directly by WDD is
expected to commence in July 1990. Tenders for the supply of
pipes and fittings will be invited early in 1820.

(f) Detailed designs for the Kokkinokhoria area distributicn
network (S.C.P.)

The preparation of the detailed designs for the kKokkinckheoria area
within the framework of the Southern Conveyor Projgect was
administered by this Division as of April 1887 under the perscnal
supervision of the Assistant Director. During 19839 the following
progress was recorded:

(a) The secondary irrigation systems of Blocks 1I1Ia, VI and XIV

covering areas of 535,576 and 269 ha respectively or a total of
1380 ha were fully completed and passed over for construction.
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(b) Block XVI covering an area of 317 ha had to be redesigned
during 1989 due to changes.

(c) The tertiary irrigation systems of Blocks VIIa, XIIIb, II, IX,
Xa and XV covering areas of 285, 475, 486, 367, 438 and 195 ha
respectively or a total of 2246 ha were fully completed and
passed over for construction.

(d) Block XIV covering an area of 269 ha was in progress and will
be completed early in 1990.

Concurrently the study of extending 1irrigation to permanent
plantations located outside the project area was 1in progress.

In total by the end of 1989 (including 1987 and 1888) detail

designs of the secondary irrigation system were prepared tor all
the 22 blocks of the kokkinokhoria covering an area of 3,200 ha.

(g) Ascertainment and record of water rights

(i) Akaki-Malounda Dam

As part of the feasibility study of the Akaki-Malounda proposed
dam, sited near the village of Malounda on the Akaki tributary of
Serrakhis river, the Minister of Agriculture and Natural Resocurces
appointed 1in April 1988 Water Commissioners under the Government
Waterworks Law CAP 341 Article 6 in order to ascertain and record
the nature, extent and situation of existing water rights that may
be injuriously affected by the proposed dam.

During the year 19898, the Department of Land and Surveys on the
request and in collaboration with the Water Commissioners undertook
an investigation on the W.D.D. findings on possible water rights
affected by the proposed project and prepared a short report.
Furthermore the Water Commissioners proceeded to complete the final
draft report with the addition of further chapters, on the
Department’s of Land and Surveys information, the minutes of the
inquiries in the various villages and the Water Commissioners views

on existing water rights.

The work is still in progress and expected to be completed during
1990 .

(ii) Siphilos Dam

A similar investigation was also undertaken for the Peristerona
River on the Platanistasa tributary of which "Siphilos” dam is
under feasibility study. The inquiry was firstly assigned to the
Director of the Department, but due to the complexity of the case,
the formal appointment of Water <Commissioners seemed more
appropriate for this river as well.
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This investigation which was initiated during 1988 1is still 1in
progress and expected to be completed by the end of 1990 the
earliest. During the year 1989 the Division collected information
on the existing weirs, channels, water mills and irrigated area
along the river downstream the proposed dam likely to be affected
by the proposed project and prepared a preliminary drawing. A draft
chapter, part of the final report was also prepared based on

information collected 1in the office but mainly during the site
visits of W.D.D. personnel.

RE900503.CHM
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INVESTIGATIONS AND LABORATORY BRANCH

by Ch Kritiotis, Senior Water Engineer

General

In 1989 the Site Investigations, Laboratory and Grouting Section
of the Division of Planning, was involved with almost all major
and minor projects undertaken by the Department. Furthermore,
site investigation and laboratory testing was carried out for
other Government Departments and private organizations.

The full capacity of the section was mobilised in order to
satisfy the requirements of both ongoing works and site
investigations for proposed new projects.

Site investigation and laboratory work related mainly to
providing subsurface geological, geotechnical and construction
materials data for projects at the feasibility and final design
stages. Laboratory work was also related to quality control at
ongoing projects mainly for earthworks and concrete.

Departmental projects for which site investigation work was
carried out were as follows:-

a) Drilling of observation wells for investigation and
monitoring of leakages

b) Drilling of drainage fans and drainage curtain in both
abutments for relief of pore pressures

c) Drilling and grouting in left abutment gallery to reduce
leakages.

Akhna Dam:

Drilling investigation and monitoring boreholes in left abutment

to investigate excessive settlements of clay cut off and
leakages.

Drilling of boreholes for earthing at pumping stations.
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Investigation along route of proposed pipeline by the use of
excavator.

Site investigation and material investigation.

Evretou Dam:

Drilling for installation of standpipe piezometers at upstream
portal slide area.

Drilling for installation of standpipe piezometers.

Investigation at proposed Dam Site by drilling of core boreholes.

Alethriko Dam:

Investigation at proposed Dam Site bv drilling of auger and core
boreholes.

Dhiarizos Phini Dam:

Investigation at proposed Dam Site by drilling of core boreholes
and fill material investigations.

Fill material investigations with the use of an excavator.

Fill material investigations with the use of an excavator.

Orounda Pond

Investigation of proposed site by excavating exploratory pits.

Site investigations or drilling work undertaken for other
Government Departments and private organisations, included:

- ‘"Hanseatic Building Limassol - Drilling

- Peko Paphos - Drilling

- Limassol Water Supply Board - Drilling for site
investigations at two reservoir locations

IvV-9



- Archangelos Michael Monastery - Drilling for installation
of inclinometers for landsl)ide monitoring

- Symvoulos Dam, Episkopi (British Bases) - Rent of one of
our drilling rigs and crew to grouting subcontractor for
the construction of the dam.

Dam_Monitoring

Considerable progress has been achieved during 1989 with the

development of an Electronic Database System for storing
instrumentation records from the various dams. Electronic
storage allows fast retrieval and processing of information,
features which are essential when performing periodical
evaluations and analyses. Instrumentation records may be
transformed into graphical outputs (see below typical graph from

Kalavasos Dam) that are particularly useful for the assessment
and evaluation of dam behavour and safety.

Presently, processing of instrumentation records is carried out
on two microcomputers in the Nicosia main office and the Paphos
district office. The possibility of employing a high.pgwer
central computer system that would allow a more efficient
processing of information 1is presently investigated. The Dém
Monitoring Unit is accordingly studying monitoring procedures in
more developed countries like the United States, the U.K., France
and Germany.
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TOPOGRAPHY BRANCH

by

A Evripichou
Senicr Technical Sucerintandent

The Topography Branch performs all the survey work required by the

Department and operates within the Planning Division. These
surveys are of the engineering tiype and are necessary during the
investigation, design, constructicn and atter construction stages

OT projects under consideraticn.

By the end cf 1983 the staff o the Branch comprised 1 Senior
Technician, 4 Technicians I, 9 Technician 1II, 15 Rodmen., 7
Labourers and 4 vehicle drivers. The technical personnel is
trained interdepartmentally on engineering surveying methods and
field prccedures as well as the use of modern surveying
instruments and equipment so as to be able to undertake to conduct
surveys such as: crecss-sectioning, profile levelling, contour

surveys, setting-out of Project outlines and take instrumental
observations for movement detecticn of major structures.

During the year under review the Topography Branch has dealt with
the following Projects:-
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V DIVISION OF DESIGN
by: N.P. Stylianou

Senior Water Engineer
Head of Division

Introduction

The Design Division of the Water Development Czparimsnt deals
mainly with the preparaticn of detailed desig of major projects
undertaken by the Departiment. These projects may involive the
design of dams, ponds and other hydraulic structures, irrigation

networks and domestic water supply schemes.

When such works are to be constructed by contract, the designs are
supplemented with all necessary contract documents.

In some cases the final design of major projects is undertaken by
consulting firms. In these cases the Design Division undertakes
the overall supervision of the work been carried out by the
Consultants and forms the 1ink between the Consultants and WDD.
The supervision includes mainly:

(a) Discussions with the Consultants on all detailed design
aspects of the project.

(b) Supply all technical and other information required for the
implementation of the designs.

(c) Organize and supervise all topographical survey works and
geotechnical investigations required for the design.

(d) Review of the design work, contract documents and drawings
prepared by the Consultants.

(e) Arrange for the invitation of tenders for the supply of plant
and equipment or for the construction of the works.

(f) Carry out evaluation of tenders received.
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Although 1in principle the activities of the Design Division are
within the above mentioned frame of works, it is often required to
extend its activities by undertaking the preparation of
feasibility studies for projects of local importance. The
activities of this Division extend even further into assisting in
the supervision of the construction works, either to ensure that
construction is carried out in full agreement with the designs and
specifications or to help in solving problems encountered during
the construction stage.

In addition to the Division Branches involved in the above
mentioned type of works, this Division encorporates the Drawing
and Records Branch of the Department. This Branch carries out all
drawing work of all major and minor projects, keeps the technical
records, helps 1in the preparation of technical reports, runs the
library of the Department and undertakes all photographic
reproduction and photo-process lab work.

During 1989 the following qualified personnel was working with the
Desigh Division.

- One Senior Water Engineer, Head of the Division

- Seven Executive Engineers Class I

- One Senior Technical Superintendent

- Three Senior Technicians

- Nineteen Technicians (One qualified Civil Engineer)

MAIN ACTIVITIES

During 1989, the main activities of the Design Division were the

supervision of the design work for *<he varicus ccmponents of
Phase 2 of the Southern Conveycr Projezt (SCP) and =Zhe praparatic!
of designs and studies Tor cther schemes. The Tinz2l1 design work

for SCP - Phase 2 was undertaken by Energoprojekt, a firm of
consulting engineers from Yugoslavia, who signed an agreement with
WDD in November 1985 for the preparation of the detailed designs
and contract documents for all engineering components of the
Second Phase of the project. The supervision work undertaken by
the Design Division was as outlined above at the beginning of this
chapter.

The main components comprising the Second Phase of the Southern
Conveyor Project and the work carried out during 1889 are
described in Chapter VIII.

Other schemes for which the Design Division was involved or on
which work was carried during 19839 are the following:

1. Vizakia Irrigation Scheme

The scheme comprises the construction of the Vizakia off-stream
dam, a diversion weir with a diversion pipeline and an
irrigation network as described below.




The total area to be irrigated is 217 hectares (1,630 donums)
gross and is distributed to the following villages:

925 donums for Vizakia, 310 donums for Nikitari, 245 donums for
Potami and 150 donums for Koutraphas. The irrigated area will
undergo land consolidation and the estimated cost for the
irrigation network is about £820,000.

The dam will have a capacity of 1,100,000m® which shows an
increase from the capacities considered at the feasibility stage.
The volume of the earthfill embankment will be about 300,000m3
having a maximum height of 35.0 m. The spillway width will be
5.0 m and the discharge capacity 30.0 m3/s. A diversion pipeline
2.0 km long and 450 mm in diameter will divert the water into the
dam. The estimated cost for the <construction of the dam and
diversion works is about £1,560,000.

During 1989, the draft design and documents which were submitted
by the Consultants, Howard Humphreys & Partners of England, in
December 1988, were reviewed by the Department. These are expected
to be finalized during 1290.

2. Athienou Irrigation Scheme

The purpose of this scheme 1is to convey water from the Main
Conveyor of the Southern Conveyor Project to Athienou village and
two other nearby villages mainly for irrigation and a limited
guantity for drinking of livestock.

Water from the main conveyor will gravitate towards a reservoir at
Aradhippou through a 400mm diameter 1.6km 1lcng ductile iron

pipeline and then will be pumpec through a 450rm dia ductile dron

ipeline 9.8 km 1long, tc another reservoir at Athiencu which is
connected to the irrigation network. Both reservoirs have a
storage capacity of 3,500m3. A pumping station will be constructed
adjacent to the Aradhippou reservoir. Three pumps will be

installed (one stand-by) delivering 227 liters per second against
a total head of 200 metres. The irrigated area is 267 ha at
Athienou and 65 ha at the villages of Avdhellero and Troulli.

During 1989 the final detailed design and drawings for the 1.6 km
and 9.8 km long conveyors, two storage reservoirs and the pumping
station were completed, as well as the Contract Documents and

Price Schedules for the supply of pipes, fittings, valves and
meters.

The Bill of Quantities and cost estimates for the construction of
the above conveyors and structures and the cost estimate for the
supply of pipes, fittings, valves and meters were also prepared.

This scheme Will be constructed by the Water Development
Department using direct labour.

The total cost of the scheme is estimated to be £2.26 million.




D

3. Larnaca Water Supply

Because of the inadequate capacity of the existing main pipeline
supplying water to Larnaca town from the Larnaca service
reservoir, the Larnaca Water Board asked the Water Development
Department to study the problem and prepare a design of a new
water main, which together with the existing one should satisfy
the demand for both Larnaca town and the tourist area along
the Larnaca-Dhekelia road.

To enable the design of the new water main, it was necessary to
review and update the water demand for both Larnaca town and the
tourist area up to the year 2020. For this reason, a study was
undertaken and projections made for both the Larnaca population
increase and the tourists expected in the area.

The new conveyor will be of asbestos-cement pipes, class 15 and
class 20, having a total length of about 16.5 km and a diameter
varying from 700 mm to 200 mm. The preliminary cost estimate was
about £990,000.

Larnaca Water Board has decided to proceed with the construction
of the conveyor in stages. The first stage will be the
construction of a pipeline 4.5 km in length and 700 mm in diameter
starting from Larnaca reservoir.

The detailed design of the first stage has started. This includes
the preparation of documents for the supply of pipes, fittings,
valves and meters and the preparation of construction drawings. It
is expected that these will be completed in early 19890.

4. Lakatamia-Encomi Conveyor
The Lakatamia-Engomi conveyor will ccnnect Two masn  reservoirs
used for the water supply of Nicosia. It will be of

asbestos-cement pipes, about 7 km in length and the Qiameter will
vary from 600 mm to 500 mm. The project will be financed by the
Water Board of Nicosia.

The preparation of construction drawings and tender doquments for
the supply of pipes, fittings and valves has started in 1983. The
total estimated cost is about £525,000.

5. Kolossi Reservoir

This reservoir will supply the Kolossi Indutrial Area with potable
water which will be conveyed from the Limassol Water Treatment
Plant. The total capacity of the reservoir will be of the order of
3,000 cubic meters. The estimated cost is about £150,000.

During 1989, the detailed design and construction drawings were
completed.

6. Ponds on the Greek Islands of Samos and Lesvos

The design of two off-stream earth ponds which are to be
constructed on the Greek Islands of Samos and Lesvos was
undertaken by the Water Development Department. This work was the
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result of an agreement for technical co-operation between the
respective Ministries of Agriculture of Greece and Cyprus. Both
ponds will be used for irrigation purposes and will be rendered
water-tight using the PVC membrane 1lining, a method used very
successfully in Cyprus.

The pond on Samos island, called Theophytos pond, is situated 3km
north-east of Myteleni village and will have a storage capacity of
about 150,000 m®. Wwater will be diverted into the pond from a
nearby stream through a 1500 m long, 300 mm diameter PVC pipeline
at a maximum rate of 120 1it/sec. For this purpose a concrete
diversion weir will be constructed on the stream. The total volume
of earthworks involved is estimated at 58,300 m3® and the membrane
1ining required to 1ine the pond, 27,000 m2.

During 1989, the detailed design and drawings, which were started
in 1988, were completed.

The pond on Lesvos, given the name of Ayiasos Pond, is situated
about 4 km north-west of Ayiasos village and will have a storage
capacity of about 530,000 m3. Water from a number of springs will
be diverted into the pond from a nearby stream, through a 1100m
long, 300mm diameter PVC pipeline, at a maximum discharge rate of
150 1it/sec. The total volume of earthworks for the construction
of the pond 1is estimated at about 114,000 m® and the membrane
1ining required to 1ine the pond 184,000 m?.

The detailed design and drawings for Ayiasos Pond and 1its
diversion weir were completed in 1989. The design and drawings for
the diversion pipeline are still pending due to lack of
information.




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.

-— The Technical Library and the Technical Information Section.

At the end of 1989 the Drawing and Records Branch staff numbered
23 i.e. one Senior Technical Superintendent, Head of Branch, 2
Senior Technicians, 10 Technicians I, 7 Technicians II, one
Technician II1 on casual basis and 2 hourly paid Assistants of the
plan reproduction section.

Two Technicians worked throughout the year on SCP construction
sites. At the end of the year the Technician II on casual basis
was shared between the HQs design team of SCP and the
Kokkinokhoria Irrigation Area site offices of SCP.

Drawing and Cartography Section
The organisation of the Drawing and Records Branch continued on

similar lines as that of the year 13988. The Assistant Head of the
Branch continued to have full charge of the Drawing Office with

the Head of the Branch having fuil knowledge of incoming work and
final check of 211 finished cutening werk, thus affordirg him the
lead of the Branc Time Tor otner genera’l duwnies givenh him by tne
Director including publicity cduties as required by the MANRK.

Committees carried on work for:

-— Instruments, equipment and materials purchase

-- Exhibitions, inaugurations

-— Formulation of drafting standards and

-- a special team for cartographic work, model making and
exhibitions-inaugurations supported as required by all the staff.

For the general organisation of the D & RB see Table V-2.

Training of staff 1is a never ending process and is carried out
along with the execution of work. Nevertheless during 1988
members of the D&RB have, for varying periods attended the
following courses:-

-- Cyprus Productivity Center. Lessons in Autocad.
-—- Interdepartmental lessons in Lotus-123



TABLE V-3
WORK CARRIED OUT BY THE DRAWING AND RECORDS BRANCH DURING 1989.

Ref. Description Time Man % of
spent months total
in hrs.

a. Existing dams (completion plans,

sedimentation maps, control
monuments etc.) and proposed

JAMS  wemyave © o8 & sromenaoerE S & & & § o a s 2993 19.2 7.8
b. Irrigation distribution systems

TOr damsS s & v ¢ ssareriserales @ s 5 & & o & &5 336 2.8 0.8
G Routine irrigation schemes 1477 9.4 3.8
d. Routine domestic water supply

SCNEMES 34w 5 5 nEiseise s 595 8 565 BHs 4369 28.2 11.4
e. Krasokhoria project ........... 150 0.9 0.5
: Pitsilia integrated rural

development project ........... - = -
g. Vasilikos-Pendaskinos project . 354 22 0.9
h. Southern Conveyor project ..... 8614 556.2 22.3
y Khrysokhou irrigation project = = =
J. Karyotis project sweaessssss s 345 22 0.8
K. Samos & Lesvos ponds .......... 655 4.2 ) 5 4
i. Recharge Works ......uueeeueenenn 67 0.4 0.2
m. Antiflood and river training

WOTKS) wiorspols w s o s Simadeseiniae & o &5 & aus 188 1.4 0.4
n. Watershed surveys ............. 1002 6.5 2.8
o. HYydEoTog1cal . « cuvevowives 5 @ 58 & w4 - - -
P Programmes and organisa.ion ... 638 3.9 Ta®
q. Sewage disposal . ..veevt e 548 &2 Y8
s Completion plans and repcris .. 1589 12 7 B2
S. Agricultural shoW  wsassiass s s - = =
t. General-0dd jobs ..........cu0... 1498 9.6 3.8
u. Productivity centre course .... 26 0.1x%
Vs Auxiliary services

(1) LA BEATY: o ses wrmsasias siesiaiion sons oo s 1763 11.4 4.6

(11) Plan registry wssescvsvss 524 3.3 1.3

(iii) Plan reproduction ....... 1602 10.3 4.2

(iv) Drawing materials store . 436 2.8 e 2

(v) Photographic section and

photo process lab ....... 1827 Ttad 4.7

Total for auxiliary services .. 6152 39.5 16.0
W. Leave etc.

(3) Leave paid ....cceveeeenn 3519 22.6 9;:2

(ii) Leave without pay ....... 202 1.3 0.6

(T91) 81k V1EAVE: .« ivwisisimine s 2649 17.0 6.8

(iv) Maternity leave ......... 428 2ol ;

(v) Bl wiws wis i cosioeaess s s s s 221 s (- _0.5

Total for leave etc. .......... 7019 45.0 18.3

Grand. total zzisscssimmoviatsass 38464 247 100%

¥ Carried out in members own time
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The largest 1load of Wwork during 1989 was again by far for the
Southern Conveyor Project being 22.3% of the total time of the 20
No staff as can be seen on table V-I. Following was work for
routine domestic water supply schemes (11.4%) and third was for
existing and proposed dams (7.8%).

The main demand of the Southern Conveyor Project was fqr
assistance at the Project sit of Ayios Athanasios for the main
conveyor, at Ormidhia for the Kokkinokhoria Irrigation Area (KIA)
and Kouris Dam (although this was afforded by the WDD Limassol
Regional Office). At the Nicosia HQs the Drawing and Records
Branch carried out work for the SCP design teams mainly for KIA
irrigation networks. To a lesser extent the WDD HQs staff have
also had to deal with information furnished to the SCP 2nd Phase
Consultants, Energoprojekt of Yugoslavia.

Extraordinary demands on the D&RB during 1989 was:-

-— For the preparation of the inauguration of Kouris dam ;he
Drawing and Records B8ranch took part 1in the organisation
generally and also produced large information and photograph
posters and information bookist on the occasion of the
inauguration.

-—- The preparation of a greek english version of the map of
Kokkinokhoria Irrigation Area of the Southern Conveyor Project
1:50,000 showing the Irrigation Distribution Network of the area
of Kokkinokhoria. -

-- Preparation of bulletin for the 50 years anniversary of the
Department of Water Developmen®t 1233-1¢88.

Plan Reproduction and Plan Registry Section

TwOo continuous Process amnmunia plan printing machines have been
used, the older one as a standby. A total number of 16,345
prints were prepared of all types and sizes through some 2,685
orders to the Print Room. The plan registry work was shared by
the Drawing Office staff.

The Photographic Section and Photo Process Laboratory.
Photographic coverage of construction works of the Department was
carried out throughout 1989 in black and white, colour and colour
slides, still photography as well as colour video recording and
in certain instances in colour cine filming. Periodic visits were
made to Kouris Dam although the responsibility for photographic
coverage lies with the contractors.

As was the case for the past year compact automatic cameras (5
No) during 1989 were distributed to various construction sites
for on the spot photographic coverage. At the end of 1989 two of
those cameras were held at SCP Kokkinokhoria Irrigation Area for
the contracts in progress there, one was used at SCP main
conveyor construction sites, one at Kouris Dam and one at
Khrysokhou Project construction sites.




The Photographic section was non-the-less required to carry out
monthly visits to the Kokkinokhoria 1Irrigation area contract
sites for still colour photoes and video recording/cine filming.

The photo process laboratory carried out all the
photolithographic work of the department including preparatory
work for our colour maps, base maps for SCP distribution networks
as well as enlargements reductions and reproduction of
drawing/maps.

Technical Library and Technical Information Section.
During the year under review £976 was spent on the purchase of 20
books and subscription to 14 periodicals.

The Library continued to issue bi-monthly notes on material
received and of articles of special interest in periodicals.

Following are Tists of books purchased of periodical
subscriptions and of WDD reports.

MATERIAL PURCHASED IN 1889

Books (20 No.)

P WOOD-L GROVE. Developments in valves and actuators for fluid
control. Conference proceedings. 2nd International conference.

Manchester, England 28-30 March, 1988. London, 1988. Book No.
B476. Stg.£57.00. (Requested by K C Hassabis AD)

B T COMMINS. Asbestos fibhres in drinking wzter. Scientific and
technical report STR-1. .erkshirsz, 1586. Book No. RB477
Stg.£32.00 (Requested by K Ioannou (Ms) C -1II)

R B BULMAN. Prodigal rainfall and flood estimation. England,
1984. Book No. B478. Stg.£14.00. (Requested by D Kypris SH).

WAYNE AMSBURY. Structural basic and beyond. Maryland, 1980. Book
No. B480. £14.95 (Requested by Dr A Christodoulides H-I).

SHELLY AND CASHMAN. Computer fundamentals with application
software. Boston, 1986. Book No. B481. £18.50 (Requested by
Dr Christodoulides H-I)

T M PANKRATZ. Screening equipment handbook for industrial and
municipal water and wastewater treatment. Lancaster, 1988. Book
No. B542 SFR81.00. (Requested by S C Pitsillides STS)

DAVID EWING. 1-2-3 Marco. Library 2nd edition USA, 1986. Book No.
B543 C£19.95. (Requested by Dr A Christidoulides H-I).

J R RYDZEWSKI. Irrigation development planning. An introduction
for engineers. London, 1987. Book No. B544 Stg.£55.00.
(Requested by Chr Marcoullis, SWE)



L FLETCHER. Design and operation of pipeline control systems. New

Yor?, 1984. Book No. B551. Stg.£6.00. (Requested by N Tsiourtis,
SWE

T HOWARD. Seismic design of embankments and caverns. New York,
1983. Book No. B552. Stg.£9.00. (Requested by Ch Kridiotis, SWE)

J A SERAFIM. Safety of dams with Addendum. Rotterdam, 1984. Book
Nos B642, B643. Hf1l. 271.50. (Requested by Dr K Kyrou, EE-I).

JONATHAN gAMIN. MS-DOS. MANpeg eyxetpidLo xpnotn. Metdppaon TNQg
2NQ AHEPLKAVLKNG €kdoong 1987. AB8niva, 1989. Ap. BiB8Aiou, B691.
Apaxpeg 3400. (ZnThBnKe amd Ap. I Zwkpatoug, EE-I).

JOHN DONOVAN. MAMpeg eyxetpidLo tou WORDSTAR 2000. Metdoppaon TNSg
1Ng AUEPLKAVLKNG £€kdoong 1987. ABnva, 1988. Ap. BuLBA{ou, B692.
ApaxpHeég 3000. (ZnthBnke amd Ap. N ZwkKpdatoug, EE-I).

DAVID GOBEL. AVAAUTLKY Tmapouoci{aon Ttou LOTUS HAL. Metdyppaon Tng
1Ng AMEPLKAVLKNG €Kdoong 1987. A8nMva, 1988. Ap. BuLBAiou, B693.
Apaxpég 3400. (ZntvBnke and Ap. N Zwkpdatoug, EE-I).

G B SHELLY & TH J CASHMAN. ELOQywyn OTOV TPOYPAUUATLOMO TNQ
YyAwooag BASIC. ABtHva, 1988. Ap. BuLBAiou, B694. Apaxpeg 3500.
(ZnThenke amd Apa M. Twkpdtoug, EM-I).

MULLER & SCHELLER. Npoypdupata cxediaong oe BASIC pe £ppacmn oOTLQ
couvapTnoeLlg Spline 16 T1mpoypdpuata  via HLKPOUTTOAOYLOTEQ 39
oxnuata. ABNWva, 1987. Ap. BiBAiou, B695. Apaxpeég 1700. (ZntviBnKe
and Ap. I Zwkpdtoug, EE-I).

ALAN SIMPSON. Dbase III pius - 27 énftﬁﬁ. Me<aspaon TN 1nQ
( Q

AHEDLKAVLKNG €Kooong 1986. ABnva, 1e88. Ap. 3.8Alou, BBS
Apaxpég 3400. (ZnTnenKke and Ap. ' Zwkpatoug, EE-I).

(@)
) |

BSI. BS1 standards cataloue, 1989. London, 1989. Book Nos B747,
B748. Stg.£22.00. (Requested by K C Hassabis, AD).

Subscription to periodicals

ASCE. Journal of Irrigation and Drainage Engineering

ASCE. Journal of Geotechnical Engineering

ASCE. Journal of Hydraulic Engineering

ASCE. Jounal of Construction Engineering and Management
ASCE. Journal of Water Resources Planning and Management
THE INSTITUTION OF WATER AND ENVIRONMENTAL MANAGEMENT. Journal of
wWater and Environmental Management.

CONCRETE SOCIETY. Journal of concrete.

WATER & WASTE TREATMENT. Journal of Water & Waste Treatment.
DEPARTMENT OF EMPLOYMENT (UK) - HMSO. Employment Gazette.
THE INSTITUTION OF CIVIL ENGINEERS. Proceedings.

THE INSTITUTION OF CIVIL ENGINEERS. Geotechnique.

AMERICAN WATER WORKS ASSOCIATION. AWWA Journal.

Journal of the Irrigation Engineering and Rural Planning.
Waste and Water International.




WDD REPORTS (32 No.)

GSD & WDD E KYRIACOU-K KYROU. Orounda pond. Site investigation.
Report No. F/88. Nicosia, December, 1988. Book Nos B482, B483.

wDD I IACOVIDES-A GEORGHIOU-A CHRISTODOULIDES-S KATSIANIS.
Southern Conveyor Project. Kokkinokhoria area. Irrigation block
XIIIb. Phrenaros-Sotira-Dherinia. Report on the ground-water
resources. Report No. H/78. Nicosia, December, 1988. Book No.

B484.

wDD I IACOVIDES-A GEORGHIOU-A CHRISTODOULIDES-S KATSIANIS.
Southern Conveyor Project. Kokkinokhoria area. Irrigation block
XV Xylotymbou. Report on the ground-water resources. Report H/79.
Nicosia, December, 1988. Book No. B485.

WDD S PAPAGEORGHIOU. Technical staff lists as on 31.12.88. Report
No. L/54. Nicosia, January, 1989. Boock No. B487.

WDD K SPANOS. Khrysokhou Irrigation Project. Progress report
No.11. Covering the period 1.7.88 - 31.12.88. Nicosia, March,
1989. Report No. D/311. Book Nos B506, B507.

WDD D M PATSALIDES. Southern Conveyor Project. (Phase 1).
Progress report No. 9. Covering period 1.7.88 to 31.12.88.
Nicosia, March, 1989. Report No. D/409. Book Nos B508, B509.

WDD K KYROU. Vizakia off-stream reservoir. S
investigations (1988). Nicosia, February, 19
Book Nos B510, B511.

te and fi11 material
9. Report No. F/89.

i
8

TAY - 1 NEOOYTIAHZ. Texvixdg EHUNAOUTLCUOG UTIOYE WV VEPWY (20
CUUTIANPWHEVT €kdoon) Aeukwoia, MaptLog, 1989. Ap. EKBECEWS
H/66/1. Ap. BLBA{wv B512, B513.

WDD. I IACOVIDES - A GEORGIOU - A CHRISTODOULIDES - S KATSIANIS.
Southern conveyor Project. Kokkinokhoria area. Irrigation block
IVb Ormidhia Xylophagou. Report on the ground water resources.
Nicosia, February, 1989. Report No. H/80 Book No. B514.

WDD. G SOCRATOUS. Domestic water tariffs 1984-1995. Report No.
L/56. Nicosia, February, 1989. Book Nos B515, B516.

WDD. G SOCRATOUS - A HJIPANTELI. Domestic water tariffs 1984-1985
Vol.II. Appendices, Nicosia, February, 1989. Report No. L/56B.

Book Nos B517, B518.

WDD G SOCRATOUS - A HJIPANTELI. Domestic water tariffs 1984-1985.
Vol. III. Computer Programme Listings. Nicosia, February, 1989.

Report No. L/56C. Book No.B518, B520.

WDD. Dr C CHRISTODOULOU & G SOCRATOUS. A model for optimal
development of the water resources of an island. A case study
from Cyprus. Nicosia, April, 1989. Report No. L/57 Book Nos B521,

B522.
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wbD C .ST LYTRAS. Annual reports for the years 1985, 1986 and
1988. Nicosia, 1989. Book Nos. B586, B587, B588.

TAY TMNETPOZ NEO®YTIAHEZ. TxedLo BaolLALKoU-NevTtdoxolLvou. Ap.
EKBEoewqg C/154. Asgukwoia, Maitog 1989. Ap. BiBAiwv, B555, B556.

TAY < NETPOX NEO®YTIAHZ. EUTAOUTLOTLKA €pya OTOUG ToTApoUQ
NepLoTepWVAa-AKAKL. Ap. EkB8. D/171. Agukwoia, Maiog, 1989. Ap.
8LB8A{wv B557, B558.

WDD. I IACOVIDES - A GEORGIOU - A CHRISTODOULIDES - A KATSIANIS.
SCP Kokkinokhoria area. Irrigation block V (Xylophagou) Report on
the ground-water resources. Report No. H/81. Nicosia, May, 1989.
Book Nos B560, B561.

WDD. A CHRISTODOULIDES. One-dimensional groundwater sirculation
model of the Yermasoyia river aquifer. Report No. H/82, Nicosia,
May, 1989. Book Nos B562, BE563.

WDD. I IACOVIDES - A GEORGHIOU - A CHRISTODOULIDES - S KATSIANIS.
SCP. Kokkinokhoria area. Irrigation area. Irrigation block IIIb
(Ormidhia). Report on the ground water resources. Report No.
H/83. Nicosia, June, 1989. Book Nos B564, B565.

WDD. I IACOVIDES - A GEORGHIOU - A CHRISTODOULIDES - S KATSIANIS.
SCP. Kokkinokhoria area. Irrigation block IIIa (Akhna-Ormidhia-
Xylotymbou). Report on the ground-water resources. Report No.
H/84. Nicosia, July, 138839. Book Nos B566, BE67.

WDD. N TSIOURTIS - I NICOLAOY. Report on review of irrigation
water charges for the years 1989-1935 from the government
waterworks. Report No. L/B52A. Nicosiz, iMay, 1888. Boock Nes B571,

B572.

WDD. PH ROUSSIS. Dam water balance and utilization 1988. Report
No. L/58. Nicosia, May, 1989. Book Nos B573, B574.

WDD. K SAVVIDES. Monitoring programme for the treatment of water
from Kouris dam at Khirokitia water treatment works No.1.
Nicosia, March, 1983. Book No. B575.

TAY - MNETPOI NEO®YTIAHI. ApJeuTLKOV €pyov AVTANONG Katw Asgukapa.
Ap. Ek8. D/173. Asukwoia, AuUyoucotog, 1989. Ap. BiBAiwv B603,
B604.

TAY - TMNETPOTZ NEO®YTIAHZI. Y®poAoyiLkn Aekavn AtapiZou. Ydpoloyia
Kal épya ekTpomng Koupn. Ap. EkB8. D/175. Aeukwoia, OKTw8pLOQ
1989. Ap. BLBAiwv B605, B606.

WDD - D PATSALIDES. Southern Conveyor Project (Phase 1) Progress
report No. 10 covering period 1/1/89 to 30/6/89. Report No.
D/410. Nicosia, August, 1989. Book Nos B599, B600.

TAY - T ZIOQKPATOYZI. MaBNUATLKO HOVTEAO YLA TN BEATLOTN AVATITUEN
TWV UdATLKWYV TOpwV TNG Kumpou. Ap. Eke. L/60. Asukwoia, IouAliog,
1989. Ap. BiLB8Aiwv B601, B602.




M IQANNOY (TAY) - A ANTONIOY (Y & @N) - T TZINTIAH (TA).
MEPLBAAANOVTLKY) HEAETN @pdaypaTtog Kamoupd-Ayiou Mewpyiou Kaukdiou,

Agukwoia, OktwBpng, 1989. Ap. €kBeong D/176. Ap. BiB8Aiwv B791,
B792.

DR G SOCRATOUS - SCP (Phase 1). 1Interim progress report No.
1989/Q3 (Year 1989, 3rd AQuarter) Covering period 1.7.89 to
30.9.89. Nicosia, October, 1989. Report No. D/410/Q3. Book Nos
B793, B794.

I IACOVIDES - A GEORGHIOU - A CHRISTODOULIDES - S KATSIANIS SCP
Kokkinokhoria Area. Irrigation block VI Xy lophagou-Avgorou
Liopetri - Report on the ground water resources. Nicosia,
October, 1989. Report No. H/85. Book Nos B795, B796.

S PAPAGEORGHIOU. Contracts for Cyprus. Major Water Development
Works. Nicosia, Revised December, 1389. Report No. L/63. Book Nos
B797, B798.

A GEORGHIADES & K GEORGHIOU. Schedule of Rates and Prices.
Revised. Nicosia, October, 1988. Report No. S/17. Book No. B799.
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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. COther activities of the Division is the
rehabilitation of water supply and irrigaticn schemes, in 1he
Rural Development Proiect areas ot Orini (Larnaca), Marathasa.
Tylliria and Krasokhoria, water supply schemes of touristic and
livestock areas, encroachment in rivers and streams, quarrying in
river beds, design of sewage systems for Refugee Housing Estates
and communities in rural areas and the examination of
applications for building permits and permits for the division of
building piots.

By the end of 1989 the staff of the Division was consisting of
the following:

One Senior Water Engineer - Head of the Division
One Executive Engineer Class 1

Two Sanitary Engineers Class II

One Senior Technical Superintendent

One Technical Superintendent

Three Senior Technicians

One Technician 1

One Technician I1I

Two Technicians II (Temporary)

One Secretary - Typist

VI-1




VILLAGE WATER SUPPLY SCHEMES

The general village water supply situation during 1989 i8S
described 1in Tables VI - 1 and VI - 2. There are no villages in
Cyprus without piped water.

During 1989 only 53 out of a total number of 619 villages
remained with public fountains 1i.e 0.83% of the total village
population.

Out of 566 villages with house to house supply systems 545
enjoyed a per capita daily rate of over 130 litres (29 gallons)-

Water Supply Schemes Prepared during 1983

A total number of 68 schemes were prepared and submitted to the
District Officers during 1983 at a total estimated cost of
2,501,810 CY.P. as shown on Table VI-3.

Another 37 schemes were in the course of preparation by the end
of the year as per Table VI-4.

Besides the above mentioned schemes a total number of 14 water
supply schemes were prepared Tor the housing of displaced persons
(Refugee self-housing and housing estates ), at a total
estimated cost of 241,230 as per table VI-2A, which were
submitted to the Department of Town Planning and Housing.

In 1989, two schemes to supply water to 1livestock areas were
prepared at a total estimated cost of 16,600 as per table VI-3B.

Another four schemes to supply water to municipalities were
prepared at a total estimated cost of £438,000 as per Table
VI—-3C.

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.




Brief description of important water supply schemes prepared
during 1989

Nicosia District

Alambra: Additional supply form borehole 54/88 at a total
estimated cost of £95,000.

Alambra: Improvements to the existing house to house scheme at a
total estimated cost £80,000.

Lakatamia: Improvements to the existing house to house
distribution system at a total estimated cost £72,000.

Archangelos Michael Gov.Housing (Lakatamia): House to house
distribution system at a total estimated cost £40,000.

Laxia Industrial Zone: Supply of water to industrial plots and
factories at a total estimated cost of £156,000.

Orounda: Improvements to the existing house to house schemes at a
total estimated cost £56,000.

Lakatamia: Improvements to the existing house to house
distribution system at a total estimated cost £185,000.

Nicosia International
Airport : Replacement of pumping main at a total estimated cost
£75,000.

Spilia Replacement of conveyor main and improvements to the
existing house to house systems at a total estimated cost
£125,000.

Limassol District

Kyperounda: Construction of new water supply tank
Replacement/extensions of pipeline estimated 157,000.

Apsiou: Additional supply from “Loutsiaes"” spring construction of
new water supply tank. Replacement of pipes estimated £92,000.

Ayios Athanasios municipality: Replacement of pumping main
construction of new water supply tank estimated £108.000.

Paphos District
Peyia: A scheme was prepared to construct a new St. tank and to

replace the distribution pipelines at an estimated cost of
£242,000.




Argaka: A scheme was prepared to supply additional amount of
water to the village from borehole no. 64/86 and to replace the
distribution pipelines at an estimated cost of 146,000.

IRRIGATION SCHEMES

The planning and design of irrigation schemes aims at increasing
the 1irrigated area near the sources for self employed farming
organizations such as Village Irrigation Associations or
Divisions.

The main target 1is to 1increase 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 1is undertaken by a
joint Interdepartmental Committee.

The advantages of the rural projects programme, the beginning of

which dates back to the creaticn of the Department is "speed of
reaction” in ail phasss ot nroject deve laopment, "wide
participation” of farming communities, "greater flexibility" in

budgetary procedure and "greater exploitation” 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 Tlong experience 1in 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.

During 1989 a total number of 40 irrigation schemes was prepared
and submitted to District Officers at a total estimated cost of
£1488,308 as per Table VI-5.
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Another 24 schemes were 1in the course of preparation or under
investigation by the end of 1989 as per Table VI-7.

Brief Description of Important Irrigation Schemes prepared during
1989

Nicosia District

Kakopetria (Buffer Zone): Pumping scheme from borehole 62/87 and
distribution system for the irrigation of 21,5 Ha. Estimated cost
£68,500.

Evrykhou: Lining of existing earth channels in RCC for a total
lengath of 3036 meters for the irrigation of 22.3 Ha. Estimated
cost £95,000.

Ayios Ioannis (Maloundas) Lining of existing earth channeis in
RCC for a total length of 2473 meters for the irrigation of 17Ha.
Estimated cost £61,000.

Limassol District

Asgata: Development of borehole 95/85 Estimated £64,700

Trimiklini: Replacement of "Zenon" irrigation division Estimated
£8,700.
Moniatis : Construction of weir construction of tank 500m3

pipeline Estimated 43,000.
Paphos District

Yiolou-Miliou A scheme was prepared to irrigate an area of 67 Ha
using borehole 55/78 and 111/81 at an estimate of cost £200,000.

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 coordinates the activities of the District
Agriculture Services for the supply of agroeconomic data in the
preparatory stages of the projects. During 1989 thirty schemes
have been approved by the Committee as per Table VI-6.




SEWAGE SCHEMES
During 1989 two sewage schemes have been prepared:

a. Kornos Army Camp Sewage Scheme Included the design of the
collection network within the camp. The total cost for the scheme
is estimated to be around £144,900. It includes the cost for the
collection network, of the Treatment Plant and the cost for the

irrigation network within the camp which will utilize the treated
effluent.

b. Livadhia—-Aradhippou Scheme: The purpose of the works 1is to
treat piggery wastes with the method of waste stabilization
ponds. Estimated cost is around £90,000.
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TABLE VI-1
VILLAGE WATER SUPPLIES

Villages with House-to

House distribution system

Year

1960
1961

1962
1963
1864
1865
1966
1967
1968
1969
1970
1971

1972
1973
1974
1875
1976
1977
1978
1979
1380
1981

1982
1983
1984
1985
1986
1987
1988
1989

Schemes
completed

Total No.
of villages
Villages

90
131
190
257
296
301
308
319
346
360
392
408
437
504
526
532
534
551
557
559
560
561
561
561
562
563
563
564
566
566

66.
66.
69.
71.
75.
78.
83.
85.
88.
95.
97.
91"
97
898.
98.
98.

98

98.
98.
g8.
98.
98.
98.
98.
g98.
98.

Population

Villages with Public
Fountains

(%]
- &
25 9
e O
(o= — 3R
B —
,e =
441 70.23
428 68.189
380 60.55
324 51.60
323 51.483
321 51.11
316 50.31
307 48.88
282 40.90
268 42.68
236 37.58
220 35.05
191 30.40
115 18.60
93 15.00
87 14..%
76 12.72.8
68 10.98
62 10.02
60 9.70
59 9.53
58 9.37
58 9,37
58 9.37
57 9.21
56 9.05
56 9.05
55 8.88
53 8.56
53 8.56

of villages

Total No.

32:29
30.44
29.95
28.46
24.28
21.40
186« 77
14.58
11.30
4.90
.80
.45

AN
{ X

.86
.80
.73
.96
.94
.94
.94
.90
.89
.89
.88
.83
.83

OO0 = =4 bbb dh b b OO

Villages

97
69
58

I NP

Population

—
OO0OO~N~NWOWOW,m

of villages

Total No.

Villages without
a piped supply
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TABLE VI:'= 3

VILLAGE WATER SUPPLY SCHEMES

PREPARED IN 1989 AND SUBMITTED TO DISTRICT OFFICERS,

GOVERMENT DEPARTMENTS AND LOCAL AUTHORITIES

NICOSIA DISTRICT

SER. Village Nature of Schemes Est. Cost
No. CY. P
1 Kochatis Water supply to plots for poor
families 9,800
2 Alambra Additoinal supply from BH 54/88 95,000
3 Alambra Improvements to the existinag
House to house system 80,000
4 Menico Additional supply from BH $83/88 26.000
5 Mathiatis Additional supply from BH 161/87 15,300
6 Laxia Industrial Water supply to industrial plots
Zone & factories 156,000
7 Agrokipia Additional supply from BH 161/88 5.100
8 Ayia Marina - Excavation and building of
Xyliatos Kopri spring 11,060
] Kokkirotrimithia Replacemant of pipss 16,200
10 Livadhia Additional supply from BH 81/76 19,000
(Pitsilias)
11 Menico Water supply to plots for poor 3,300
families
12 Kokkinotrimithia Water supply to plots for poor 4,000
families
13 Orounda Improvements to the existing
House to house system 65,800
14 Kokkinotrimithia Replacement of pumping main of
BH 31/81 24,000
15 Kambia Extensions 6,600




TABLE VI

- 3 (Cont.)

"ICOSIA DISTRICT (Cont.)

SER.
No.

18

19

20

21

22
23
24

25

26

27

28

29

30

31

32

33

Village

Ayia Varvara

Ministry of Defence

Shia

Aredhiou

Ministry of Defence
Nicosia Internat.
Airport

Mammari

Kambi (Pharamaka)
Xyliatos

Mammar i

Ayii Trimithias

Yeri

Spilia

Mitsero

Politiko

Pano Dheftera

Shia

Aredhiou

Nature of Schemes

Water supply to plots for poor
families

Water supply to National Guard
outposts(Yeri Area)

Extensions

Additional supply from BH 16/89B
K.E.N. Athalassa camp

House to House scheme
Replacament of pumping main
Extensions

Extensions

Extensions

Division of plots for poor
families

Extensions

Division of plots for poor
families

Replacement of conveyor main &
improvements to the existing
house to house system
Replacement of pipes

Division of plots for poor
families

Replacement of pipes

Extensions
Replacement of pipes

TOTAL

VI-10

——————

3,900

3,200

43,000

75,000
3,600
3,700

3,500

125,000

2,100

8,800

3,700

1,700

10,600

863,960




TABLE VI

- 3 (Cont.)

LIMASSOL DISTRICT

SER.
No.

10

11

12

13

14

Village

. Dhierona

Paramali
Palodhia-Paramytha
Spitali

AKrounda

Kyperounda

Prastio
{(Kellakiou)

Apsiou

Ayios Pavios

Paliomylos
Kandou
Kilani
Sotira

Trozena

Vouni

PAPHOS DISTRICT

1

2

3

Ayia Marina &
Nea Dhimmata

Timi

Peyia

Nature of Schemes

Pipeline for division of plots
for poor families

Using of BH 70/88 for additional
WS

Replacement part of pipeline
of Maramenos spring

Replacement of WS main pipeline

Constraction of new WS tank
Replacement/Extension of WS
pipeline

Additional WS from BH 16/88
Repiacement of WS pipelines

Additional WS from Loutsiaes
spring construction of a new WS
tank

Replacement of pipeline of
"Taouti”

)

Replacement of pip«

!

s

(

Replacement of pipes
Replacement of pipes
Replacement of pipes

Additional WS from "Titsilia”
spring

Construction of a new WS tank
TOTAL

Replacement of main conveyor

House-House distribution system

House-House distribution system

VI-11

Est. Cost
CcY. P

38,000

10,200

12,800

157,000

21,800

40.000

242,000




TABLE VI - 3 (Cont.)

PAPHOS DISTRICT

SER. Village
No.
4 Tale -
5 Episkopi
6 Eledhiou
7 Kelokedhara
8 Pakhyammos
9 Argaka
10 Ayia Marinoudha
11 Lyso

LARNACA DISTRICT

1 Kophinou

2 SKarinou—- Alaminos
Ayios Theodhoros

3 Alethrico

4 Ormidhia

5 Aradhippou

6 Goshi
(Army Camp)

7 Ayios Theodhoros -
Alaminos

8 Troulli

Nature of Schemes

House-House distribution system

Replacement of main conveyor

Improvements

Improvements

Replacement of main conveyor

Supplementary supply from

BH 64/86 and new distribution

system.

Improvements

House-House distribution system
TOTAL

Replacement of main convevor

pipeline

Replacement of main conveyor

pipeline cf spring "Vrysi tou

Mylou”

Repiacement of existing
distribution system

Construction of new st. tank
and improvements

Extensions to "Kamares"

Extensions

Replacement of existing main
conveyor pipeline

Construction of new st. tank
and installation of new pumping
unit

TOTAL

VI-12

Est. Cost
CYy. P

146,000

16,000

657,000

58,000

48,000

56,000

82,000

90,000

35,000

15,000

414,000




TABLE VI - 3 (Cont.)

FAMAGUSTA DISTRICT

SER. Village
No.
1 Avia Napa
2 Paralimni

Summary of Table VI-3

District

Nicosia
Limassol
Paphos
Larnaca
Famagusta

Total

Nature of Schemes

Extensions and replacements
Replacements

TOTAL

No. of Schemes

VI-13

Est. Cost
CY. P

Est. Cost
CcY: P.
863,960
524,650
657,000
414,000
42,300

2,501,910
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TABLE VI - 3A

WATER SUPPLY SCHEMES FOR REFUGEE HOUSING OR SELF HOUSING ESTATES
PREPARED AND SUBMITTED IN 1989

NICOSIA DISTRICT

Village

Archangelos
Michael III
Lakatamia

Pano Lakatamia
Gov. Housing

Yeri
Kotsatis

Pano Lakatamia
Gov. Housing

LIMASSOL DISTRICT

1

2

Polemidhia
Polemidhia
Mouttayiaka
Polemidhia
Trakhoni
Armenikhori

Polemidhia

PAPHOS DISTRICT

1

2

Ayios Georghios

Mandria

Nature of Schemes

House to House scheme

Replacement of pipes
Self Housing (Phase L)
Replacement of pipes

Installation of chlorination

unit

TOTAL

WS for 23 new plots (phase © )

WS for 27 new plots (phase K)

WS for phase "K"
WS for phase "H"
WS for phase "E"
WS for phase "I

WS for phase "Z"

Distribution system.

House-House distribution system.

TOTAL

VI-14

Est. Cost

40,000

2,000
6,000

20,000




TABLE VI-3A (Cont.)

Summary of Table VI-3A

District No. of Schemes Est. Cost
CcY P.
Nicosia 5 69,200
Limassol 7 80,930
Paphos 2 91,100
Larnaca - ——
Famagusta - -
Total 14 241,230

VI-15



- A R R B Bl b B i ) i hi 4wk

TABLE VI - 3B
WATER SUPPLY TO LIVESTOCK AREAS IN 1989

LIMASSOL DISTRICT

SER. Village Nature of Schemes
No.
1 Kolossi WS of Kolossi Livestock
area

LARNACA DISTRICT

1 Dromolaxia-1ivestock Extensions

VI-16

Est. Cost

3,300



TABLE VI - 3C

VILLAGE WATER SUPPLY SCHEMES
PREPARED IN 1989 AND SUMBITT

NICOSIA DISTRICT

SER. Village
No.

1 Lakatamia

2 Laxia

3 Lakatamia

LIMASSOL DISTRICT

1 Ayios Athanasios

Summary of Table VI-3C

District

Nicosia
Limassol
Paphos
Larnaca
Famagusta

Total

ED TO MUNICIPALITIES

Extensions 72,000

Improvements to the existing
House to house system 73,000

Improvements to the existing
House to house system

(Makarios str.) 185,000

TOTAL 330,000

Repalcement of pumping 108,000
main

No. of Schemes Est. Cost

CY P.

3 330,000

1 108,000

4 438,000

VI-17
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TABLE VI - 4

VILLAGE WATER SUPPLY SCHEMES PENDING BY THE END OF 1989

NICOSIA DISTRICT

10

11

12

13

Village

Lagoudhera
Sarandi

Korakou

Kakopetria

Malounda

Ayios Ioannis
(Maloundas)

Peristerona
Lythrodhondas
Lazania

KTlirou

Kambos

Pano Lakatamia

Gov. Housing

Kannavia

Kalokhorio (Klirou)

LIMASSOL DISTRICT

1

2

Parekklishia

Ayios Ioannis
(Agros)

Palodhia-Paramytha

Spitali

Kato Mylos

Nature of Schemes

Additional supply from BH
Supply from "Livadhi tou
Papaphilippou spring

Additional supply from
Atsoupotemino spring

Improvements to the existing
House to House system

Additional supply from BH 250/89

& improvements to the existing
House to House system

Extensions

Division of plots for poor families

Additional supply from BH

Imbrovemeni to the exitsing
House Lo House system

Extensions

Division of plots for refugees
self housing

Additional from BH 86/87

Extensions

Replacement of pipes

Replacement of pipes

WS scheme

Additional WS from Loutsiaes spring

VI-18




Table VI-4 (Cont.)

PAPHOS DISTRICT

10

11

LARNACA

6

Village

Philousa Khrys.

Kissonerga

Pano Arkhimandrita

Kathikas

Skoul1li
Mosphileri
Kinousa
Khoulou
Pano Pyrgos
Panayia

Kholetria

DISTRICT
Kato Dhrys

Vavatsinia

Kornos
Aradhippou
Mosphiloti

Kalavassos

FAMAGUSTA DISTRICT

1

Paralimni

Sotira

Phrenaros

Nature of Schemes
Replacement of conveyor pipeline.

Replacement of conveyor pipeline
(Krya Vrysi).

House-House scheme.

Improvements to Distribution system
and additional water supply from

BH 381/88.

Additional water supply.
Replacement of conveyor pipeline.
House-House scheme.

Additional supply from BH 147/88.
Replacement of pumping mains.
Additional supply from"Zandi" sprin
Additional supply from BH 18/69

and replacement of distribution
system.

New st. tank and developments.

New borehole.New st. tank and
developments.

Developments and extensions.
Extensions to Kamares I1I
Developments

Extensions

Developments to tourist area
New st. tank.

Replacement of main conveyor pipeli

Developments

VI-19




TABLE VI - 4A

WATER SUPPLY TO LIVESTOCK AREAS PENDING BY THE END OF 1989

LARNACA DISTRICT

SER. Village Nature of Schemes
No
1 Alethriko New Livestock area.

LIMASSOL DISTRICT
1 Erimi WS of Livestock area

2 Pelendria WS of Livestock area

VI-20



€e

€€

oy
€e
€€

€€

€€
€€
oY

€€

€e

*qU0D 8be| | LA

00L €Y

00S° 8¢

006G €l
0SZ ‘8
00019

80G ‘vl

000°L6
008°S
000°08

00G6°9

00S "6V
000°S6
000°9¢

3800383

awayos buLdund

00y Ul S|auueys

40

BuLuL

sadLd uoLangLJ43sSLp
pue awayos buLdund

00Y UL s|auueyo

uoLaNQLIASLP 4O

40

puLuLl

aulL|edLd
uoLsua1x3

Y40M pesodoud

2J4NleN

$30I440 10IdLSIA

no| Aydoayy " eJlISLYeYD €|
UoLSLALQ eUOJ®]SLI®d 2|

LuwL
S0S3noel  UOL3BLOOSSY BPUNOUIQ Ll

saqebuy ol
(W)SLUUBOT SOLAY 6

(8uoz Jaiing)

eqWNo | . eLdoyoqey 8
seyedreyiA . O LUBW yi
SOJdAD UOLSLALQ OY LUSW 9
oMLieLy uoLleLo0sSsy LYexy S
eyl LaLlquen " LJBTLHYLN 14
" noLypaJy €
& NOYNAJA3Z 2
sLyso||ss UoLSLALQ nose | Yd b
........ UoLeLo0SSY | S
40 *ON
A3 L1 ed07 UOLSLALQ ebe| [ LA R=ES

10IY1SIA VISOOJIN
Ol G311IWENS ANV 6861 NI d34Vd3dd S3IW3IHOS NOILVOIHYI

S - IA 378V1

VI-21



806 °‘€L8 1v1i0L

ce 0G2°‘S auL|9dLd JOABAUOD ulLel oL LSeA . elR|BH G2
EE s yueq abrvuols MaN Z °"ON
oJdauoley 5 LYexy ve
€€ 006 ‘89 sedid uoLlnqLJlsLp (8uoz .ajling)
swayos buLrdwnd Ldazepy oley . eLdoyol ey €2
e 002°‘2 sauL|adLd uoLanhqLJaastLq LSAAA BLAY . S 22
€ 002°9 seul|adiLd uoLingLJ4lsLp
pue JL8M JO UOL2ADONJIASUOD L] Ltydsopw . . 12
€t 000°01} auL|edLa uoLingLJ3sLp
pue )ueq 8beuols NOpPUONJY 5 " 02
€€ osv°¢ - " » BLYYINO | OAJBd " " 6
€€ 008°‘Y seuL|adLd uoLanqLJisia ejJanowsuy UoLsLALQ eLLds 8l
= 005 ‘ve "SLL®M JO uUleyd 3y3l
01 sJdlLedad pue aulL|adLd Auedwo)
uoLangqLJiasLp 40 uUOLSUa1X3 91BALJd BUO | AY Ll
€e 000°'0¢ 00y ulL s|suueyd jo buLulL’ i L3BYOOH 9l
€e 0oo0‘ze (|auoz Jaiing)
sedLd uoL3nQLJ43SLp BYALYN
' Bawsayoss bulLdwnd eJd9ylio 3 - eUOJB]SLJ43d Gl

€€ 0Ge‘8 s|auueyos 9oy buLlsSLX® JO

SjuswaAoJdwl pue sJdleday soquey vl

% d AD UuoLl1BLOOSSY
40 *ON
*qU0D 8be|| LA 2S00°1S3 YJIOM pesododd 10 adhaeN ALl |e207 UOLSLALQ abe| | LA *43S

("3u0d) 1OIYLISIA VISOJIN

(*3u0Q) S - IA 378Vl

VI-22



000°611

€€ 000°8L
£e 000° Y
000°S€El
€e ooo‘ey
€e 009'€
rAY ooL‘s8
€€ 00L"'9
€e 00L"¥9
€€ osv° 1
€€ 000°S
oY 0G8" |
% ‘d AD

‘quo0OD dbe| [ LA 3S00°3S3

viol

"Wa3SAS uUoLaNQLU]SLp
pue awayoss bHuLdwund

"welsAs

uoL3INQLJIISLP PUB G8/E8 HE
woJ4 swsyoss bBuLdwund

jueq Jajem x‘

ALBM JO UOL2DNJISUOD
squBswWaAoJLdWT
squawaAoLduT

s|auueys

704 40 jusweoe | day
G8/G6 HG JO uUoLj3eZL|LIN
squawaAoLduT
SqUBWBA0JIAWT

s|auueys

004 40 quawsoe|day

pasodoJd J0 @J4n3enN

LUNOAOJARYS

sodno|ey

nNOYJILHSNOW
sayp Lydnolaen
‘saede?
elLAeued
seuousz

souaLyboley
- elLWE30d

eweypJaey
- soquey

BLUJNOS

A2L1e207

UOLSLALQ

UOLSLALQ
UOLSLALQ

UOL3BLDO0SSSY

UoLSSLALQ

uoL1eLO0SSY
UOL3BLOOSSY
40
UoLSLALQ

soulLwe |y

noypo

10IYHISIA

SLABLUOW
eLypLaby
LuL Ly LwLdg
soLJaLwiya Ay
eaebsy

tue Ly

sawAyq

sSopueLWY O01e)
8be | [ LA
101¥1S1Iq

("3uU0d) § -

VOVNYV

TOSSVYWIT

IA 3718VL

VI-23



A B P

€€

€€

€e

€e

00¥ ‘09¢

oov‘Geg

000°002

000°S9

000°2s

"3U0d sbe| | LA 3S00°3S3

80¢€ ‘881" 1
000611
00¥ 093¢
000°G¢!
806" "L
*d AD
380D "3s83
v1iol
Muelq °3S MaN BYJes
88/ ¥ Hg
wodJ 4 swayoss buldund SO NOAWAS

I8/t % 8L/9S HA

woJ4J awayss Buldund -

G8/GLL H8
woJ} awayoss burdwund SOSAJAC|eyda)

88/L HY
woJ4 swsyoss bBuLdund

sLLLtydLatz

yJ4oM pesodoud 40 aunien A1l 12207

sawayos

40" ON

UOLSLALQ

UoL3BeLOOSSY

40

uoLsLALQ

Iv1i0l

elsnbewe
eoeUJET
soyded
LossewL
BLSODLN

10143s1Q

G-IA 9LQel 40 AJewwns

elLAeued S
ejewwlyq eeN 4
NOLLLW-NOLOLA €
BJAJAD| NOYLUY 4
eJRYPONHO | BY b
*ON

ebe LA ‘438
10I¥1SIA SOHdVd

(*3uU0d) § - IA 378Vl

VI-24



TABLE VI - 6

MINOR IRRIGATION SCHEMES APPROVED

COMMITTEE IN 1989

SER.
No.

= Ry
= O WO~NOOTHE WN —

N = b o o
OCWOMNOOOHA WN

NN
N -

23
24
25
26
27
28
29
30

Village

Orounda
Phlasou
Meniko

Ayios Theodhoros Agrou
Aredhiou
Meniko

Akaki

Ayios Ioannis (M)
Kritou Terra
K. Pyrgos
Odhou
Aragates
Nikitari
Kaliana
Evrykhou
Katokopia
Peristerona
Chakistra
Kochati
Peristerona
Kambos
Katokopia
Aaridhia
Aviona
Trimiklini
Spilia
Spilia
Spilia
Spilia
Spilia

BY THE INTERDEPARTMENTAL

Locality

Maoutsos - Limni
Selloshis
Lytharkes

Lois

Gyros
Riatiko
Kephalovrysos
Katouris
Kaloupos
Lambirithkia

Toumba(Buffer zone)
Elefthera Ktirka
Theophylou

Palio Ardheftiko
Kato Mazeri (Buffer
Panayia

Private company
Zenonas

Anemourka
Pervolouthkia
Mosphili

Kria Vrysi

Arkondou

zone)

MINOR IRRIGATION SCHEMES NOT APPROVED BY THE INTERDEPARTMENTAL
COMMITTEE IN 1989
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TABLE VI - 7

IRRIGATION SCHEMES IN THE COURSE OF PREPARATION,UNDER
INVESTIGATION OR PENDING DURING 1889

NICOSIA DISTRICT

SER. Village
No.
1 Kakopetria
2 Orounda -

Peristerona -
Astromeritis

3 Klirou

4 Nikos

5 Alona

6 Katokopia
7 Malounda
8 Nikitari
S Pedhoulas

PAPHOS District

1 Lemona

2 Eledhiou
3 Pretori
4 Amargeti
5 Amargeti
6 Theletra
7 Terra

8 Polemi

Locality

Apotheri

Laoura

Ktirka
(Buffer zone)

BH 134/84
Katinou
BH 21/88

Ziripillis

BH 127/87
Dhialos BH 58/61
Proodhos BH 17/89

VI-26

Nature of proposed work

Improvements

Lining of channels

Pumping scheme and
distrubution system

Pumping scheme and
distribution system

Distribution pipeline

Replacement of main
conveyor pipeline

Pumping scheme from
BH 13/85 & BH 105/87

Distribution pipeline

Inmprocvements

Pumping scheme
Pumping scheme
Pumping scheme
Improvements
Pumping scheme
Distribution system
Pumping scheme

Pumping scheme




TABLE VI - 7 (Cont.)

LARNACA DISTRICT

SER. Village Locality Nature of proposed work
No.
1 Odhou Stavri Pumping scheme from

BH 21/84/85

2 Kophinou Stavrovouni Pumping scheme from
BH 52/83
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TABLE VI-8

SEWAGE SCHEMES PREPARED IN 1989

SER. Village Nature of work Est. Cost
NO.
1 Kornos Collection network 144,900
(Army Camp)
2 Livadhia- Piggery waste
Aradhippou Disposal scheme 90,000
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VII DIVISION OF
CONSTRUCTION

by

A P Georghiades
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

proiects are constructed by c-ntract. The Division is sub-divicded
in the following branches:

- The Planning and Control Branch

- The Tenders and Land Acquisition Branch.

- The Major Projects Construction and Control Branch.
- The Minor Projects Construction and Control Branch.

During 1989 the Division consisted of the following staff
which was involved either directly with its activities,
to specific projects under Project Management.

1 Senior Water Engineer - Head of the Division

1 Executive Engineer Class I - Assistant Head of the Division.
7 Executive Engineers, Class I

3 Executive Engineers, Class II

1 Senior Technical Superintendent

7

4

9

Oor posted

Technical Superintendents

Senior Technicians

Technicians Grade I & II

Chief Foreman

Assistant Chief Foremen

45 Monthly paid Foremen (Including Regional Offices)
37 Weekly paid Foremen (Including Regional Offices)

155 Total Staff

3

@ N

VIiIi-1




In addition to the above technical staff the Department engaged a
daily average of 874 regular workmen of various trades, mostly
skilled and also 120 casual labour, mostly unskilled for the
execution of the various schemes approved for construction during
1989, throughout the Island.

The Planning Branch of the Division continued during 1989 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 revised during the year, and was
distributed to all Divisions and Technical Officers of the
Department.

This year the commencement of the construction of the new schemes,
especially the contributary ones, started earlier due to the early
approval of the Development Budget by the House of
Representatives.

Still we believe that the administrative formalities for the
approval of the schemes by the beneficiaries and the proceedure
required for the allocation of the funds are considerably long and

new ways and means should be introduced to speed up all these
formalities.

CONSTRUCTION PROGRAMME AND PROGRESS

The Planning Branch of the Division prepared as wusually, a
construction programme for all the schemes that were approved for
construction in 1989. These schemes were mainly included in the
Development Budget of the Deparitment whilst few others i

in the
budget of other Government Departments or Minisiries. Cver and
above these budgeted schemes the Department had to respond and
deal with all non-budgeted water projects for emergency schemes or
for wvillages and private developers. Due to the early approval of
the budget it was made possible to prepare the construction
programme at the very beginning of the year which was distributed
to District Officers and appropriate Government Departments. For
Specific Major Projects, more detailed programmes of either
contract supervision or forced account works were prepared by
others under Project Management.

All these schemes undertaken for construction during 1989, may be
classified into three main groups as follows:

- All projects, new and carry over, approved in the Department's
Development Budget,

- All other projects, covering a wide range of types, approved in
the budgets of a number of Ministries, or Departments and

- 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 total during 1989 the Department had to deal with 567 schemes
of an estimated value of §£28,019.730. The overall expenditure
incurred on all these projects during 1989 reached the amount of
£14,524,990, against £18,362,857 for 1988, £26,223,982 for 1987,
£37,086,855 for 1986, and £22,462,514 for 1985. The major part of
this expenditure was incurred for the Southern Conveyor Project.
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Table VII-1 gives a summary of the work

during 1989.

Detailed lists showing all

construction, with more information are

and

short description reports

report.

TABLE VII-1
SCHEMES UNDERTAKEN FOR CONSTRUCTION DURING 1989

Ser.

[N

W w30 Wm

10

11

12

13

Description

Rural domestic water supply

SChemMes : . s sonawsies s & sbies e
Minor irrigation schemes ....
Other major irrigation works

Town water supply schemes and
Government water supply schemes
Vasilikos Pendaskinos Project

Southern Conveyor Project ...
Paphos Irrigation Project ...

Khrysokhou Irrigation Project

Pitsilia Integrated Rural
Development Project (mainly
maintenance).......c0ii ...
Refugee housing and self-
housing SCheMES «.ews o s swieees
Schemes undertaken fo:
construction for other
Government Departments ......
Schemes undertaken for
construction for villages
(non-budgeted) from deposits

Schemes undertaken for

construction for private
developers (non-budgeted)
from dePosSits .cvvanes s s anbee

PLANNING BRANCH

that

executed by the Department
the schemes undertaken for
separate
further on in this

given in
follow,

No of Amount
schemes alloc.
for
1989
£
47 1 299 363
25 432 576
4 54 931
9 449 225
3 522 282
10 21 509 000
1 97 672
1 700 000
12 28 307
35 216 078
156 1 958 591
83 601 743
181 149 962
567 £28 019 730

The main activities of this branch during 1989 may
as follows:

- The programming and pricing
construction mainly by direct labour.

- The preparation of a

approved for construction.

VII-

of a

construction pr

3

11 schemes

ogramme

for

be

Expenditure
incurred
during
1989

£

9396 875
357 189
43 546

392 647
452 371

9: 1382 T141
73 541
413 207
17 052

177 820

1 605 085

555 952

£14 524 990

approved for

all schemes

tables

classified



- The preparation of a monthly progress report showing all
budgeted schemes, and the progress and expenditure incurred each
month.

- The assessment of the Department's annual requirements for Minor
Projects 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 for the revision of the
manual "Shedule of Rates and Prices" which was revised during
the vear and distributed to all Divisions and Technical officers
of the Department.

TENDER AND LAND ACQUISITION BRANCH

The main activities of this Branch are:

The invitation of tenders direct for the supply of materials that
are not available at the Government Central Stores, such as
pumping units, building materials etc, for Minor Projects.

-The advertisement and distribution of contract documents prepared

by other Divisions of the Department to prospective tenderers,
for Major Projects.

-The evaluation of tenders, and award threouzh Tender EBoard is
dealt directly by the Division of Construction and Project
Management .

-All matters of land acquaisition and requisition of the
Department.

MINOR PROJECTS CONSTRUCTION AND CONTROL BRANCH

The main activities of this Branch are 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 works of all schemes under
construciton has also to be followed up very carefully and
controlled in consultation with the Socils and Concrete Laboratory.

Another objective of this Branch is to ensure that the schemes
under construction are completed within the estimated time and
approved amount. Another objective of this Branch is the

distribution of resources and manpower to the various schemes
under Construction,.

Vii-4




All projects outside Nicosia District are constructed directly by
the three District Offices of the Department i.e Limassol,
LLarnaca-Famagusta and Paphos in close association with the senior
Technical Officer of the Division who acts as the co-ordinator
between the District 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 schemes under construction in the 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. These 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 CONSTRUCTION AND CONTROL BRANCH

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 the Division and supervising staff for these
projects which are given to contract and are controlled by a
project director on a project management basis.

The Head of the Division apart from being a member of the Major
Project committee for the implementation and evaluation cf claims
he also participates on arbitration proceedings on various
projects.

In the case of forced account works the Division plays a more
important role in the planning, manpower distribution, recruitment
of machinery and labour from the private sector and the
preparation of progress reports and cost estimates.

LABOUR FORCE

For the construction of a scheme the Department usually engages
gangs consisting of a monthly, or weekly (hourly) paid foreman,
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 Division including
the Workshops during 1989 for the construction of all the schemes
was 994. Out of this figure 874 employees were regular and 120
were casual. They cover a variety of trades i.e. Dbuilders
carpenters, pipelayers, etc.

VII-5




The total expenditure incurred during
schemes constructed by direct labour h
amount of £5,703,963.

1989 on wages alone on
Y the Department reached the

Table VII-2 shows the monthly average labour force engaged direct
by the Department in 1989.

TABILE VII-2
LLABOUR FORCE FOR 1989

Month skilled Unskilled Regular Casual Total
January -« e«..-. 788 229 309 108 1017
February ..... 769 234 898 105 1003
March: s :ss soms 746 218 860 112 972
April ........ 747 218 853 149 965
MAY css %8s aui 756 221 862 118 980
JUNO e s s e 800 225 878 149 1027
INLY 355850 798 218 8417 166 1013
August ....... 7917 212 8176 133 1009
September .... 808 195 868 135 1003
October ...... 795 189 850 134 984
November ..... 804 198 897 105 1002
December ..... 785 172 894 63 957
Daily T o o
average No. 783 211 874 120 994
Daily o T T o
average % .... 79 21 88 1:2 100

PIPES AND PIPE FITTINGS

The majority of pipes and pipe-fittings of all types used by the
Department for the execution of the schemes approved for
construction during 1989, were purchased through the Government
Purchasing and Supply Department. A reasonable stock of fast
moving materials is always kept on a permanent basis for
requisitioning by all Government Departments.

In exceptional cases where our requirements could not be met by
the Purchasing and Supply Department due to the execution of
emergency schemes, where a special type of pipes were used, such
as P.V.C. or dQuctile iron, then these pipes were purchased direct
either by our Department or, the Purchasing and Supply 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
materialg used, have to be purchased after the invitation of
International tenders by our Department.
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The annual requirements of our 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 Purchasing and Supply Department, early
before the commencement of the schemes. During 1989 a length of
650,205 running meters of various types and diameters of pipes
were purchased at a value of £2,143,157 and 1laid all over the
free 1Island for the execution of all the schemes approved in the
1989 Development Budget.

Table VIT-3 shows in detail all types, lengths and value of pipes
laid during 1989.

SUMMARY OF ALL TYPES OF PIPES LAID DURING 1989

Ser. Length vValue
No. Type m £
T Galvanized steel pipes .....c.ce... 76 409 228 513
IT Steel pipes (coated) plain ended . 18 645 185 090
ITIT Asbestos cement pressure

Pipes = Clad® 15 sws s« vvasanenisss 109 016 911 363
v Asbestos cement pressure

pipes =~ elams 20 uveis s iseeamnens s 30 135 151 775
\Y Ashestos Cement Pressure

PIipesS-Class 25 ¢ vt eeeeeeneneoanes 2 141 10 170
VI Polythene pipes ....uiirereeeanenn 88 994 91 034
VII Unplasticized PVC pipes .......... 324 332 516 738
VIIT Diactila iron pipa8 <.« s «« vewsiesaers 531 48 474

TOXAT s & 5 5 & s LaEmms s i & & wesermeieees €50 203 £ 2 143 157

TABLE VII-3
PIPES LAID DURING 1989
E GALVANIZED STEEL PIPES

Nominal
dia Length Value
inches m £
172 2 938 1 494
3/4 1 074 681
1 2 454 2 2317
1 1/4 3 114 4 034
1 1/2 4 248 6 350
2 8 448 16 820
2 1/2 10 1170 24 800
3 20 226 64 466
4 23 131 107 628
e - L 76 409 £ 228 513
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TABLE VII-3
PIPES LAID DURING 1989

IT STEEL PIPES (COATED-PLAIN ENDED)

Nominal
dia
mm

150
200
250
300
350
525
550
600

IIT ASBESTOS CEMENT PRESSURE PIPES

Nominal
Dia
mm

100
125
150
200
225
250
300
350
400
450
500
600
800
300

Length
m

106
104
971
168
154

72

NN B W

Length
m

24 530
125

15 596
33 122
2 280
10 850
10 904
5 532
1 750
14 3117
7 236
204
370
100

VII-8
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TABLE VII-3

PIPES LAID DURING 1989
IV ASBESTOS CEMENT PRESSURE PIPES - CLASS 20

Nominal
Dia
mm

100
125
150
200
250

V ASBESTOS CEMENT PRESSURE PIPES-CLASS 25

Nominal Dia mm.

100
125
150

VI POLYTHENE PIPES

Nominal
dia
inches

1/2
3/4

1

1 1/2
2

2 1/2

Length
m

11 728

231
7 576
4 244
6 356

Length (m)

1 576
78

VII-9

Value £

5 706
948

Value
£

1 996
7 7717
5 038
1 5489
14 457
13 928
46 289



TABLE VIT-3
PIPES TLAID DURING 1989

VII UNPLASTICIZED PVC PIPES - (6, 10 and 16 bar)

Nominal
dia Length Value
mm m £
63 19 879 10 516
15 43 908 45 653
90 63 390 88 545
110 163 182 230 535
140 9 142 26 054
160 22 455 102 833
200 2 376 12 602
TOLEL. . o o0 5 wre 5 sierierassietens & wizeiaws 324 332 £ 516 738

VIIT DUCTILE IRON PIPES

Nominal

dia Length Value

mm m £
700 357 26 218
300 60 6 800
1000 114 15 456

POTELE. i 5 55 5 5 5 5 s leieeiee & o Emse 531 £ 48 474

CONSTRUCTION PLANT

For the execution of the schemes approved for construction in
1989, the Department had to hire Government machinery through the
Electrical and Mechanical Services (E.M.S). If Government
machinery was not available then the Department had to hire
machinery from the private sector through open tenders.
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BUILDING AND OTHER MATERIAILS

As usually all building materials such as cement, aggregates, sand
etc. are purchased locally from the private sector through open
tenders. However, materials such as mild steel, water meters etc.
are requisitioned through the Department of Government Purchasing
and Supply.

When cement is required 1in quantities of over 12 tons, it is
purchased direct from the two local cement factories. However when
cement is required 1in smaller quantities it has to be purchased
through the Department of Government Purchasing and supply. During

1989 the Division purchased and used materials of various types at
a cost of £257,505.

Table VII 4-I shows in detail all building materials purchased and

used during 1989. Table VII4-II shows in detail all water meters

installed by the Department during 1389 for the execution of the
schemes approved.

TABLE VII-4-1I

BUILDING AND OTHER MATERIALS USED DURING 1989

Ser. No. Description Quantity value £
2 Rabid hardening sulpbate
resisting cement........ 5.25 tons 1 365
3 Sand for bedding ....... 75 638m>3 82 081
4 S 1% Vs 5 488m3 15 563
S Aggregates ............. 4 741m> 13 328
6 HAVAYA %o o ovsneocsnssas 1 182m> 4 749
7 Mild Steel ............. 425 tons 74 998
8 Ready mix concrete ..... 508m= 11 770
Total 238 264
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Table VII-4 - II
WATER METERS INSTALLED DURING 1989

Dia in Water meters Value
inches in Number £
1/2 694 2 730
3/4 4 19
1 46 504
1 1/4 15 197
1 1/2 26 920
2 25 1 035
2 1/2 20 956
3 53 2 4179
4 86 5 358
5) 15 1 783
8 6 12
10 2 679
1 410
2 1 450
Total. «. & ewmee 9395 £ 19 241

RURAL DOMESTIC WATER SUPPLY SCHEMES

The construction programme for 1989 included 47 rural domestic
water supply schemes of an estimated value of £1,299.363. The

expenditure incurred on all these schemes during the year reached
the amount of £996,875.

These 47 schemes were split all over the Island and mostly were
related to supplementary water supply schemes and improvements to

existing distribution systems and construction of new storage
reservoirs.

A summary of these schemes by district is given below. Detailed
list showing all 47 schemes which were undertaken by the

Department for Construction during 1989 are given below in table
VII-5.

SUMMARY OF RURAL DOMESTIC WATER SUPPLY SCHEMES
UNDERTAKEN FOR CONSTRUCTION DURING 1989

Amount Expenditure
No. of allocated incurred

District schemes for 1989 in 1989

£ £
NICOSTE i v s s 5 senmins & § fast 117 365 959 262 17170
LIBTDRCE 55 & ¢ & § sereiaions % 3 5 shai 1M1 387 562 319 935
FamBgusta: 7 5s 3 ismend s s anne 3 191 723 133 838
LAMASSOY. %% 55 5 soiaiss.5.9 5 enene 10 197 604 161 905
PAPhOS w57 55 ¢ 5665580 » s 6 156 515 118 427
TOYXALS ..cvivweesosomosee e o 417 £ 1 299 363 £ 996 875
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MINOR IRRIGATION SCHEMES

The construction programme for 1989 included 25 minor irrigation
schemes of an estimated value of £432,576. The overall expenditure
incurred on all these 25 schemes during the year reached the
amount of £375,189.

These 25 s=schemes were split all over the Island and were mostly
related to:

- Improvements and extensions to existing irrigation systems.
- Pumping schemes from Boreholes.

- Lining of channels with reinforced concrete.

- New pipe distribution systens.

A summary of these schemes by District is given below. Detailed
list showing all 25 schemes which were undertaken by the Division
for construction during 1989 are given below on table VII-6.

SUMMARY OF MINOR IRRIGATION SCHEMES
UNDERTAKEN FOR CONSTRUCTION DURING 19889

Amount Expenditure
No. of allocated incurred
District schemes for 1989 during 19889
£ £
NicCOSI® wiwei 5% 8 ¢ & saieissss & 4 15 222;225 194,934
LimAasSsEel wawms 55 8 5 6 oeisieien o e 5 42,045 38,344
PapheS smesiessss oo seoeies s s 5 168,306 141,911
TOEAl v iei ittt 25 £422,576 £375,189
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OTHER MAJOR TRRTGATION WORKS
(SUPPLEMENTARY WORKS )

During 1989 the Division had to deal with supplementary
4 major irrigation schemes of an estimated

£54,931. The overall expenditure incurred on these

during 1989 reached the amount of £43,546.

Details of all the 4 major irrigation works which were
for construction during 1989 is shown on table VII-T.

"VII-22

works for
value of
4 schemes

undertaken
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TOWN WATER SUPPLY AND GOVERNMENT
WATER SUPPLY SCHEMES

The construction programme for 1989 included four main categories
of schemes:

Improvement of water supply sources, refineries,
pumping stations and conveyors for Town and other
Municipalities Water Supplies.

New schemes for Town and Other Municipalitis Water Supplies.

- Improvement of water supply sources, Refineries Pumping
Stations and Conveyors for Government Water supply schemes.

- New Government water supply schemes.

For the four above categories of schemes an amount of£449,225
was allocated during 1989 for the execution of 9 different

schemes. The overall expenditure incurred during 1989 on these
schemes was £392,647.

Most of these schemes aimed to improve the existing water
supply for towns, municipalities and villages which depend on

Government Sources of Supply and replacement of existing
distribution systemes.

A list showing all schemes executed during 1989

is given on
table VII-8,.
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REFUGEE HOUSING AND SELF-HOUSING SCHEMES

During 1989 the Department had to deal with 35 schemes related to

water supplies and sewage schemes for Government Housing Estates
and Self Housing Schemes.

Thirtyfour schemes were related to water supplies for Government
Housing FEstates and Self Housing schemes one scheme was related to

Sewage schemes for Government Housing Estates and Self housing
schemes.

A summary of these schemes by District is given below. Detailed
list showing all 35 schemes which were undertaken by the
Department for Construction during 1989 are given on table VII-9.

REFUGEES HOUSING AND SELF-HOUSING SCHEMES
SUMMARY OF ALL DISTRICTS

A. WATER SUPPLY FOR GOVERNMENT HOUSING ESTATES AND SELF HOUSING
SCHEMES.

Number Amount Expenditure
Ser. of allocated incurred
No. Description schemes in 1989 during 1989
£ £
1 Nicosia District... 10 23 3917 14 519
2 Limassol District.. 7 94 841 85 729
3 Liarnaca District 8 70 700 62 421
4 Famagusta District. 1 9 900 1 549
5 Paphos District ... 8 14 940 11 172

B SEWAGE SCHEMES FOR GOVERNMENT AND SELF HOUSING SCHEMES

1 Paphos District ... 1 2 300 2 300
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TABLE VII-9

A. WATER SUPPLY FOR REFUGEE HOUSING AND SELF HOUSING SCHEMES
I NICOSIA DISTRICT

Ser. Scheme Amount Expenditure
No. allocated incurred

in 1989 during 1989

£ £

1 TSeXL 555 e ithsasss s s 1 300 1 745
2 Yeri K.icssisonwmeossia s sovie 4 720 2 358
3 PEEPA K oo oo nneisioge o o b 1 600 1 863
4 PhLASOW A « o soieneioie s s s oime 800 390
5 ILSSOM His o o o susisnonesd @ 5 5 @ sioxe 2 600 2 261
5) PRATE Do s = o s o simiwiese s o « 5 s 3 300 2 33
T Ayios Eleftherios ....... 1 922 1 125
8 Archangelos Michael B 1 838 469
9 Ayios Mamas csoves s os oo 1 339 759
10 Pano Lakatamia .......... 3 978 612
Totals £23 397 £14 519

II LIMASSOL DISTRICT (Constructed by Limassol District Office)

Ser. Scheme Amount Expenditure
No. allocated incurred
in 1989 during 1988
£ £
1 Kol 1oE8Y BT o« vweews « s o s 5 655 5 38S
2 Moutayiaka D.:ssonnmmes «a 22 00O 20 108
3 Moutayiaka E............. 21 356 20 754
4 Trakhony Eiss s s o aosieiesds o 1 100 8217
5 Moutayiaka H ... .eseissss 29 400 28 1750
6 Moutayiaka A ............ 15 000 9 596
7 Ayios Toannis.......uoee.. 330 305
Pobals. s55mem8 s 5 Gemsiaisn £94 841 £85 729
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WATER SUPPLY FOR REFUGE HOUSING AND SELF HOUSING SCHEMES
IIT LARNACA DISTRICT (Constructed by Larnaca-Famagusta District

office)
Ser. Scheme Amount
No. allocated
in 1989
£
1 KOPRIAOWN: o suaemweness o ¢ 5 srovassess 49 000
2 BB BB s s evensreeisis @ ¢ o srnvereces 3 986
3 BBk o s sameniwiat &% % 8 weera 5 035
4 EiR:C=Ch s s ssismnmi & & v & eaeive 979
5 Dhromolaxia, kiceii s s s semeis 7 800
6 Kalon Khorion:aissisessees 1 100
1 Kalia:sis s s tasinse s s s s sungusis 2 400
8 Xylophagou ............... 400
TotalS e o o o somivees s & earess £70 700

Expenditure

incurred

during 1989
£

43 261
8 325
3 141

371
4 444
660
1 974
245

IV FAMAGUSTA DISTRICT (Constructed by Larnaca-Famagusta District

office)
Ser. Scheme Amount
No. allocated
in 1989
e
1 ARINE&: viaaus 35 ¢ sameiais s 6 v 9 ¢330
1 3 I £9 900
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V PAPHOS DISTRICT (Constructed by Paphos District office)

Ser. Scheme Amount Expenditure
No. allocated incurred
in 1989 during 1989
£ £
1 Kokl & wsmns s 5 5 deisterseais & s 1 078 789
2 AXLOYROA o vivwwis « 3 sieinivie amie s & 1 296 1 060
3 Kiniras: TLseavs s seamsanwng s 866 817
4 Liemba: B saaiamrng 5.5 senshevi b s 1 600 1 398
5 =50 Yo b b - KR 2 300 1 590
6 KhrysSokhOoU. c.v.e s o o svs som oo 700 700
7 Ayios Yeorghios-Mamonia .. 3 100 2 105
8 YeroskipoS e es ¢ s seveensiense s 4 000 2 713
TOEALES « viamvenm @ v & & sraeeee s « £14 940 £11 172

B. SEWAGE SCHBEMES FOR GOVERNMENT HOUSING ESTATES AND SELF HOUSING
SCHEMES.

Paphos District (Constructed by Paphos District office)

Ser. Scheme Amount Expenditure
No. allocated incurred
in 1989 during 1989
£ £
1 MAMERL LGS s o o o sisreiesels is & & 2 300 2 300
PTOEAEL: o vwmwnms & 88 0 ARiEes % 7 & 4 £2 300 £2 300

SCHEMES UNDERTAKEN FOR CONSTRUCTION FOR
OTHER GOVERNMENT DEPARTMENTS

For many years, it has become the normal practice for the
Department to undertake the construction of all schemes related to

water works which are included in the budget of other Government
Departments.

These schemes cover a wide field and include:

- Domestic water supply schemes

- Minor irrigation schemes

- Water supply schemes to livestocks,

- Relocation of pipelines due to construction of new roads or
widening of the existing roads.

- Sewage schemes, .

- Improvements of water supply or irrigation schemes for
Turkish villages where now Refugees have been housed.
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During 1989 the Division had to deal with the construction of 156
Such different =schemes all over the Island of an estimated value
of £1,958,591. The overall expenditure incurred on all these
Sghemes during the year reachd the amount of £1,605,095, compared
With £1,290,565 during 1988, £1177,341 during 1987 and £541, 441
during 1986. From the above figures it is obvious that this
Category of works represents a fair amount of the Department's
Constructional activities and the volume of works increased from
Year to year.

A summary of these schemes by District is given below. Detailed
list showing all 156 schemes which were undertaken by the
Department for Construction during 1989 are given on table VII-10.

SUMMARY OF SCHEMES UNDERTAKEN FOR CONSTRUCTION FOR OTHER
GOVERNMENT DEPARTMENT DURING 1989.

District No of Amount Expenditure incurred

schemes allocated during 1989
for 1989 £
£

NicosiaA....cco0000 74 654 777 476 076
Larnaca-Famagusta 48 791 230 702 266
Limassol ....cc000 22 289 504 229 440
Paphos......c.c00. 12 223 080 197 313
Totals 156 1 g58 591 1 605 085
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TABLE VII-10

SCHEMES UNDERTAKEN FOR CONSTRUCTION FOR OTHER
GOVERNMENT DEPARTMENTS DURING 1989

NICOSIA DISTRICT

Ser. Amount Expenditure
No. Description allocated incurred
in 1989 during 1989
£ £

1 Morphou-Nicosia Pipeline 6 678 3 722
2 Athalassa FAaYM scess s seweeie 600 560
3 Lakatamia Livestock........ 6 200 2 153
4 Kokkinotrimithia Livestock. 95 210 71 427
5 Athalassa Farm............. 4 300 3 968
6 Athalassa Experimental Farm 3 000 3 000
7 Pera Khorio Nisou Livestock 2 000 212
8 Pharmakas-Limokhoro........ 1 200 400
9 Antiquities investigation... 2 000 1 837
10 Avios Ioannis (Malounda)... 5 501 5 501
1 KROES1AELE WS coee o s o eteremeiess 360 324
12 Potamia W.S. weseese s e owonsme 7175 471
13 BCGat @S s & ¢ sraneaivaia v 8 3 shaferaada 615 365
14 Avia VArVATE coeavss v s oieses 100 100
15 Kaleo Khorio M.Sq s s s eeseias 22 000 13 061
16 EBrgates W.S: wesiaescsseaaees 2 300 1 475
117 Potamia W.8: v wiwiis s s s em Vs 4 650 2 840
18 NICOS WiSs seeaimnsss s aeses 3 150 2 406
19 Moutoullas TErig. . saseeam 3 300 2 6861
20 Moutoullas Irric. .......... 16 667 8 579
21 AYiosS SCOZOMENOS W.S. .« v.waea. 800 753
22 Kato Pyrgos Irrig.......... 19 000 18 452
23 YOri WeBe oo cososasecssseinens 20 480 15 338
24 TEOTN WS 5 vitreseieiors) s & seieramee 3 440 2 911
25 Pera Khoriof W.S. s «s o sweorm 4 085 3 222
26 Lymbia phase B w.s. ....... 114 000 72 271
217 Akaki Riatiko Irrigation... 1 875 1 875
28 Lymbia-Shia-Alambra W.S.... 1 5857 1 557
29 LaXia WS i cvesnecesssssaeo 13 500 8 462
30 Ayios SOzZOmMenos ........... 5 450 5 450
31 Kot sS1ates WaS! wesinies s o sieiers 474 436
32 Pedoulas W.S  ........... 20 000 19 999
33 Peristerona W.S ........... 1 000 937
34 Pedoulas W.S..........0.e... 10 000 9 997
35 Nisou-Pera Khorion W.S. o 5 415 4 271
36 Olymbic Shooting Organ.W.S.. 9 500 T 615
317 Kokkinotrimithia W.S........ 2 218 2 100
38 Ayid Trimithias W.Ss s s« s 4 497 1 481
39 OroUndA WiSi ceeesiens s o & syessies 569 367
40 Lakatamia WS .. eciews s oo orsicioe 171 000 170 101
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TABLE VII-10
SCHEMES UNDERTAKEN FOR CONSTRUCTION FOR OTHER
GOVERNMENT DEPARTMENTS DURING 1989 (Cont.)

Ser. Amount Expenditure
No. Description allocated incurred
in 1989 during 1989
£ £
41 Lakatadmia WiS e s sieeassees 6 400 5 401
42 Koutraphas-Nikitari Irrig.. 206 206
43 Ayios Sozomenos W.S . ..... 300 116
44 Mitseron irrig............. 6 200 2 664
45 Kalopanayiotis W.S.. ...... 6 166 4 485
46 Tsakistra Trei. .o « s eose emiee 13 667 11 947
417 MOVEOMTASE e s s s o & wismususueres 1 333 1 3847
48 AOAYIa Wil wwews 5o v % o svansesee 5 000 3 750
49 KalopanayViotis . .. s sswsmeens 12 000 g 8170
50 Kambos Trrig. s s s s« e wsesien 5 561 228
51 ARlambra W.S:s:w s s 5 & varaieeess 12 200 1 357
52 Ayios Sozomenos W.S........ 1 000 938
53 Rural Development Irrig.... 2 400 1 500
54 Lefka Irrig.(Kaphizides)... 5 000 4 300
55 Katokopia (Naos) Irrig..... 2 000 1 818
56 National Guard-Yeri........ 12 200 6 843
57 Para OPINIS s s v o5 seeseiods 769 303
58 katokopia (Naos) Irrig..... 500 454
Relocation of Pipes for P.W.D.
59 ANAYLA suseseies s s s o seneiieg 24 800 24 045
60 Ay 18 VarVaAX@.os e s oo o soec e 3 50¢ 23 015
61 Dheftera .... ............. 9 800 9 613
62 KalopanayiotiS. « . «s o« omersions 14 00O 8 452
63 MEOVEOALIES wwwis o v 6 n 5 evaveneusions 170 000 9 195
64 IL,ymbia-Shia-Alambra........ 2 000 1 951
65 DYMB A o wcsseeieisn s & @ o 5 6 s lEiE 1 350 1 237
66 Athalassa e s s s aneeies 3 280 3 280
617 Pedoulas Irrigation ....... 10 500 3 216
68 Vyzakla ssseeessssiseamsems 11 500 4 0899
69 Ergates(Phourkismenos) .... 4 496 3 032
70 Linou-Phlasou ............. 4 950 3 654
71 Aredhiou ........uuuveueunn. 4 027 3 769
72 Pharmakas (Limokhoro)...... 100 100
T3 Aredhiou-Malounda-
Ayios Epiphanios .......... 6 800 5 610
74 Yiannis Ritsos road 1 300 927
Totals for Nicosia District £654 777 £476 078
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SCHEMES UNDERTAKEN FOR CONSTRUCTION FOR OTHER

GOVERNMENT DEPARTMENTS DURING 1989 (Ceo«ut.)

LARNACA AND FAMAGUSTA DISTRICT (Constructed by the
T,arnaca-Famagusta District office)

Ser. Amount Expenditure
No. Description allocated incurred
in 1989 during 1989
£ £
1 Aradhippou-Livadhia ....... 9 000 4 850
2 Klavdhia Livestock ........ 19 275 19 1786
3 Meneou experimental farm 3 840 3 298
4 Mari Livesbtock ois:s e 3 000 2 075
5 Dromolaxia ..iecesocscvnssvas 120 89
6 Aplanda National Guard..... 10 500 10 494
7 Vrisowl les WS . v.ew o o smeeisiens 18 000 2 252
8 Kalavagos: WS .ieees s sosieenie 26 000 23 9449
9 OFEMLABI A WS, oo s 5 o weneneswiss 14 012 3 672
10 Klavdhia: W. S seeien e o swewes 6 800 6 229
11 Ayios Theodhoros W.S ...... 17 000 16 038
12 RYaminosg: WS e s o caeeiens 11 000 9 612
13 Alaminos WS «ewes s e sasiase 300 169
14 Anaphotia W.S..swe s s ssvienon 700 563
15 DrE WisS s s onwens o5 s seeeig 11 250 10 957
16 Kelia WS ::ewsaes s daieaeiee 28 212 23 850
11 Ayia Anna W.S ouiss s sswaee 4 500 4 242
18 Tersephanou W.S ........... 35 000 33 261
19 Psevdhas W.Seaees s ¢ s simse s 1 547 1 513
20 Livadhia WS s53.55 5 s 5 seees s o 26 000 25 154
21 Vavatsinia W.S ...... ... .uo.. 14 2850 13 300
22 Kornos National Guard W.sS. .. 1 200 1 194
23 ARyios Theodhoros-Alaminos-
SEATAINOW . Lfo siovmmsin e v e eions 266 261
24 Ayios Theodhoros-Alaminos
SEAYINOM .« o o ensuvusiors s o wsveseesio 2 083 2 053
25 Lefkara W.S' oo ss s voeowes 11 250 11 114
26 ormidhia W.S swews o6 ssmweeionmse 5 500 3 601
27 Vavia WiS . cenenie s @ ¢ sraravieiseds 600 378
28 Kornos National Quard ...... 30300 2 685
29 Dhromolaxia W.S 1 800 1 209
30 Xviophagou Irrigec s« cseeesie 7 300 5 107
31 Alaminos WS «cosessias sesses 10 000 9 612
32 Mosphiloti W.S ............ 2 500 2 499

VII-34



33
34
35
36
37
38
39
40
41
42
43
44
45
46
41
48

Relocation of Pipes for the

P.W.D

Larnaca By-Pass ............
Larnaca-Nicosia ........00..
Aradhippou-Dekelia .........
RiZoelia: ceawvwivin s s e ¢ w 86 vosiveds
Kophinou-Larnaca ...........
Tefkrou Anthia (Ayia Napa)..
Kophinou-Larnaca ...........
Kiti-Pervolia .........00...
Ayia Anna-Kalokhorio .......
SOEAY A WS v s e s oo o6 osee e

PhYr@nNaros .cwswen s s o & s sveieie
Sotira-Ayia Thekla ........
Panayia-Ematousa ..........
T,ayia ..... LRI R E R o0
Larnaka Airport ccsscsessss
Larnaca-Kophinou-Tremithos.

Total for Larnaca-Famagusta
Districts
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SCHEMES UNDERTAKEN FOR CONSTRUCTION FOR,  OTHER
GOVERNMENT DEPARTMENTS DURING 1989 (CO"‘{"
LIMASSOL DISTRICT (Constructed by Limassol District office)

Ser. Amount Expenditure
No. Description allocated incurred
in 1989 during 1989
£ £

1 Erimi Livestock ........... 14 550 12 580
2 Yerasa W.S. s s s o o simssiwisimsie 9 450 9 411
3 Kato Platres W.S .......... 19 479 7 098
4 Ypsonas-Polemidhia W.S .... 5 097 5 004
5 Tris Bl e Trrig. . .eeees 3 485 3 103
6 Vouni W:S! veesss s o ¢ entenseiss s 5 400 5 982
7 Moniatils I¥Yides s s o o aeeieiae 16 000 15 626
8 Kato Platres W:S:::.:uivseei 3 867 1 888
9 Pano Platres Irrig........ 21 334 14 726
10 Lania-Dhoros Irrig........ 40 000 39 3880
11 Kato Platres W.S.......... 16 800 16 393
12 Yerasa W.S isiawism oo oemsiee 1 124 1 421
13 Arkolachania-Phylagra W.S. 80 000 59 480
14 Erimi-Koles&i s s s v amwwens 17 300 513
15 Tris Elies(Drakondas Irrig.) 920 321
16 Avios Demitrios w.S ...... 1 386 109
117 Kaminaria-Ayios Vasilios.. 10 487 4 286
18 Ayios Georghios W.S....... 7 200 5 468
19 Kato Mylos-Vatera Irrig... 500 500
20 Phinil Trrig.ee e sses oo 15 033 10 358
21 Platis Xylouris Irrig..... 13 880 i3 575
22 PelenAria . ..eoeeessoss cmoe 2 ‘242 1 617

Totals for Limassol District: 289 504 229 440
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SCHEMES UNDERTAKEN FOR CONSTRUCTION FOR OTHER
GOVERNMENT DEPARTMENTS DURING 1989 (Cowt.
PAPHOS DISTRICT (Constructed by Paphos District office)

Ser. Amount Expenditure
No. Description allocated incurred
in 1989 during 1989
£ £
1 Eledhio-Paphos............ 600 600
2 Salamiou W.S.............. 37 116 34 608
3 Theletya. WeS s o o crmieneere 7T 667 6 751
4 Phasoula Irrig. ....sseees 20 000 16 862
5 Phasoula Irtig. s« verseesss 40 000 30 514
6 Mamonia Irrig:ics:ssseeeess 20 000 19 180
7 Nikoklia Ixxrig: ::ssseeseis 18 000 17 963
8 Phasoula Irrig............ 42 640 39 136
9 Kato Pyrgos Platis ....... 5 250 5 250
10 Pano and Kato Pyrgos...... 9 207 7 080
11 Pano and Kato Pyrgos...... 2 050 2 045
12 PAVENANA: secuasiences s o & siensieisies 20 550 17 324
Totals for Paphos District £223 080 £197 313
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SCHEMES UNDERTAKEN FOR CONSTRUCTION WITH FUNDS FROM VILLAGE
DEPOSTTS

During 1989 the Department had to respond to the requests of the
District Officers or the Village Water Commissions, or Village
Irrigation Committees for the execution of 83 schemes of various
types.

Most of these 83 schemes undertaken by the Department during 1989
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 1is followed for many years because the villages do
not have the means to execute the works by themselves, and because
this Department has the experience and the expertees to design and
execute such schemes.

It should be noted that the funds deposited for the execution of
these schemes are borne entirely by the villages and there is no
Government contribution at all. For the execution of these 83
schemes an amount of £601,743 was deposited during 1989 and the
overall expenditure incurred by the end of the year reached the
amount of £555,952. Out of the 83 schemes 70 were related with
water supply and 13 schemes with irrigation systems.

SCHEMES UNDERTAKEN FOR CONSTRUCTION FOR PRIVATE DEVELOPERS

During 1989 the Department responded to the request of private

developers for the construction of 181 schemes relating to water
works.

These schemes were related mainly to distribution systems for
land development, pumping tests, hiring of moulds for reservoirs,
etc., and were split all over the island.

The amount deposited for the execution of these schemes was
£149,962 and the overall expenditure incurred during 1989 reached
the amount of £57,114. 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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Erimi-Kolossi-Ypsonas Water Supply Scheme.

and reservoirs.
WDD Photo G12EN-2 (12.10.89)

Construction of elevated tank for Kokkinotrimithia livestock area.

WDD Photo G4EN-4 (29.8.89).




VIII(1) KHRYSOKHOU IRRIGATION PROJECT
by i
K. Spanos SWE

Project Manager

All major components of Phase I of the Project have been
completed early 1988 and about 18@@ha have been covered with
irrigation distribution networks with irrigation supplies being
available to this area from Evretou dam.

During the year 1989 a total quantity of 2,494,450m?® was
released from the dam into the distribution networks out of
which 1,867,800m*® were utilised for the irrigation of about

640 Ha of land in the areas of Phase I of the Project, 390,530m?
were supplied to Argaka area and 236,120m® were lost through

the distribution systems. The details on the operation and
maintenance works carried out during 1989 on this project

are given under Chapter X of this report.
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The only part of Phase I of the Project which has not yet
been constructed is the irrigation distribution system in
Sector ID of the Project of total area of about 150 ha in
the villages of Peristerona, Simou and Philousa. This work
is planned to be constructed in 1990 after the completion
of land consolidation roads in this area.

As regards Phase II of the Project through which the dams

of Argaka-Magounda, Ayia Marina and Pomos will be connected
with Evretou dam so that the irrigated area along the

coastal plain will be increased to about 1,000 ha,the
Government had approved the construction of the following:
(a) Replacement of Pomos main canal by pipeconveyor,

(b) the connection of the Argaka-Makounda dam with Evretou
and (c) the installation of the distribution network over
about 150 ha in Argaka area which will receive water directly
from gvretou.

The connection of Argaka-Makounda dam with Evretou was
completed in 1988 with the installation of a 400mm dia
pipeline. During 1989 the construction activities were

limited on the replacement of the Pomos open canal by a
pipeconveyor. This work, which was undertaken by the Department
through direct labour force, was nearly completed by the end

of the year 1989. Connections of the existing distribution
network to the new conveyor and some improvement works to the
existing networks will be carried out during the first half

of the year 1990.

The remaining components for the full completion of Phase II

of the Project include the connection of Evretou dam with

Ayia Marina, Yialia and Pomos areas and their cost had bzen
evaluated at abcut £3 mi structicn was scheduled
for the years 15%0-92 but this will depend on the availability
of funds in the Government Development Estimates’® budget.

1Y 3 Ao T le oo 3 o P,
L1 TOMN Tnell cn

PROJECT COST ESTIMATES AND EXPENDITURES

Project expenditure by the end of the year 1989 reached the
total of £15 971 508 of which £413 206 were spent in 1989.
The total cost of Phase I of the 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 £17.84 million without the cost of on-farm equipment
which will have to be born by the farmers. Breakdown of the
expenditure and cost estimates are given in the table
herebelow: -
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TABLE VIII-1
KIP EXPENDITURE DURING 1989

Expenditure Total Expend. Estimated

during 1989 Up to Total
31/12/1989 cost

Item £ 5 g

EVIretol DaMs sssei sonsesissaveos s 29,986 9,083,508 9,450,000
2 Main Conveyor and

Branches up to Argaka

DIVerSion s cenes susoses sosens

(1) SUppblies.cuss consnnmssssans - 1,768,858 1,768,858

(Ti)Installation: ccssunsinicas 55,582 1,238,866 1,238,666
3 Irrigation Networks and

Farm Roads Sectors IA,

IB and IC

(1) SUppligs.sssessinsnsssssns - 707,963 707,963

(ii)Installation....eeeevunn.. 20,598 1,468,564 1,500,000
4 Main Conveyor of Pomos

and Irrigation Networks

of Sector ID and Argaka

and other works by WDD 227,339 361,634 1,250,000
5 Supervision and

Management Costs 20,703 615,508 700,000
6 Consultants and Experts 6,662 333,939 342,000
7 Land AcqUiSiEion.eceesoseeons 21,852 2€3,700 320,00
8 Land Consolidation......... .. 30,285 128,968 310,000
9 Ground Water Development...... - - 250,000

TOTAL 413,206 15,971,508 17,837,407

FOREIGN FINANCING

The Government of Cyprus has signed a loan agreement with the World
Bank for the sum of €16 000 000 towards the financing of the foreign
currencies of the Phase I Project costs. BY the end of the year 1989
the total disbursements from this loan reached the sum of £ 887 402.
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VITII(2) SOUTHERN CONVEYOR PROJECT
KOURIS DAM - CONTRACT C1

by

Dr C A Christodoulou
Principal Water Engineer
Proiect Manager

Kouris Dam constitutes the main water storage component of the
Southern Convevor Project, the basic objective of which is to
collect and store surplus water and convey it by means of a
regional carrier for use in areas where the water is most needed.
Water collected in the Kouris reservoir will be used for
irrigation as well as for domestic and industrial needs. Kouris
Dam has been constructed on Kouris River near Khalassa village
some 15 kilometres North-West of Limassol.

The dam has a central clay core zones earthfill embankment with a
height of 110 metres and a crest length of approximately 550

metres providing a water storage volume of 115 million cubic
metres.

The volume of the embankment is approximately 9.4 million cubic
metres consisting mainly of river gravel and older terrace gravel
deposits excavated from borrow areas in the vicinity of the dam.
The maximum discharge of the spillway is 1925 cubic metres per
second and approximately 61,000 cubic metres of concrete have

been used for its construction. The diversion tunnel is 633 m
long and 4.2 m in diameter whilst the 5.4 mn diamster intare
tower/shaft reaches a height of 111 metres. For the grouting

works a total length of scome 40,000 metres of holes had been
drilled and approximately 1,500 tonnes of cement bentonite grout
injected to the foundations and abutments.

The village of Khalassa which was located within the reservoir
area has been relocated on a site overlooking the reservoir
between the Kouris and Limnatis valleys.

The detailed design for the dam commenced in 1981 by Consulting
Engineers SOGREAH of Grenocble France in association with
Hyvdroconsult of Cyprus whilst the Water Development Department
and the Geological Surveys Department carried out site and fill
investigations testing. The Contract for the construction of
Kouris Dam was awarded in July 1984 to a Joint Venture comprising

of IMPREGILO S.p.A. of Italy and Iocannou and Paraskevaides of
Cyprus.

Construction works for the dam commenced on 1st September 1984
and were substantially completed in September 1988. Finishing
works such as the crest stone masonry walls and access roads were
completed by the 31st December, 1989 and a list of outstanding as
well as defective items was prepared and forwarded to the
Contractor. Such items as reinstatement of borrow areas,

VIII-4




finishing works and remedial works to be concreted are expected
to be completed by the middle of next vear.

Recognising the importance of storing of water at the earliest
practical moment, construction was accelerated so that impounding
of the river flows could commence in time for the water of

1987/88 approximately 10 months before construction was due to be
completed.

Despite difficult foundation conditions which necessitated a
significant increase in the volume of construction work
(introduction of upstream and downstream toe weights) the
impounding target was achieved early in November 1987 by the use
of additional earthmoving equipment, following an agreement with
the Contractor to accelerate the works for the sum of
CE 1,300,000.

Release of water from Kouris Dam started in Februarvy 1988 for
irrigation (ARkhna Dam, Kokkinokhoria area, Kiti Dam, Akrotir:
area), aguifer recharge purposes (Kouris Delta and Kitd
areas)and from domestic purposes (via the Khirokitia Water
Treatment Plant). Up to the 31st December 1989 a gquantity of
31.80 million cubic metres of water was released from Kouris Dam
whilst 47.75 million cubic metres of water were stored in the
Kouris reservoir byv the end of November, 1989.

As part of the second phase of the Southern Convevor Proijiect
water from Dhiarizos River will be diverted into the Kouris
reservoir via a tunnel 14.5 km long.

The Engineer issued a Certificz = of Cempletion on 12th Serptember
1988 confirming that the works were substantially completed on
1.9.1988 and defining at the same time all cutstanding finishing
works.

On 22.4.89 Kouris Dam was inaugurated by the President of the
Republic of Cyprus Mr George Vassiliou.

On the 1.9.1989 a pavment of (CE 498,862.80 - 53,000.00) i.e.
CE 445.862.80 was made to the Contractor this being the second
half of retention which was due at the end of the maintenance
period. A sum of CE 53,000 was held back this being the assessed
cost of work remaining to be executed.

Out of CE 53,000 the amount of CE 25,000 has been paid to the
Contractor for works completed during the said period.

By the end of December 1989 a substantial part of site
reinstatement has been carried out and the culverts to the dam
access road have been completed.

The meteorological station has been completed on 20.12.1989 by

WDD Limassol and the Meteorological Service have installed the
prescribed instruments which are now fully operational.
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Total pavments made to the Contractor by 31.-12.89 were
CE 20,562,000.

The Contractor has submitted claims covering the period up to
31.12.89 totalling CE£ 8.3 million.



B
.

Southern Conveyor Project - Kouris Dam

[nauguration of the Project by the President of the Republic Mr. G. Vassiliou
on the 22nd of April 1989. The ceremony was attented by Members of the
Council of Ministers, the Diplomatic Corp. and other officials.
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VIII (3) SOUTHERN CONVEYOR PROJECT )
Main Conveyor, Akhna Dam, Irrigation Distribution Systems,

Domestic Water Works.

By: K.C. Hassabis, A.D.
Project Manager

Dr. G. Socratous, E.E.I.
Deputy Project Manager

GENERAL

Objectives

The Southern Conveyor Project (SCP) is planned to collect and
store surface water from the southwestern catchments of the
island and to convey the surplus to the areas of demand eastwards
for both domestic water supply and irrigation purposes.

The main objectives at full development of the Project are:
(a) To secure reliable domestic including commercial,

industrial and touristic water supplies until the end of
this century to the four major population areas of Cyprus,

i.e., Nicosia, Limassol, Larnaca and Famagusta, and to a
large number of villages in the south and central part of
Cyprus.

(b) To provide idrrigation water so as to maintain and even

expand the agricultural production at the Kokkinokhoria
area and to expand irrigated agriculture in four areas
along the southern coast of the island i.e. Akrotiri,
Parekklisha, Mazotcs and Kiti.

Phasing of the Project

It was initially decided to implement the Project in two Phases.
The two Phases however, are now being implemented concurrently
following the decision of the Council of Ministers to accelerate
the construction of the second Phase, Decision No. 25.686 of the

10th April, 1985.

Phase I of the Project

Phase I includes the construction of the Kouris Dam, the Main
Conveyor, Akhna Dam, the Kokkinokhoria Irrigation System,
Domestic Water Supply Works and the Telemetry System. The
Athienou Irrigation System was subsequently added by a decision
of the Council of Ministers.

Phase II of the Project

Phase II includes the construction of the Dhiarizos Diversion,
the Limassol and Tersephanou Water Treatment Plants, the
Tersephanou-Nicosia Pipeline, the Irrigation Systems of Akrotiri,
Parekklisha, Mazotos and Kiti and certain Village Domestic Water
Supply Works, mainly referring to the villages west of Limassol
whose sources have been affected by the construction of Kouris
Dam.
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Mr. K. C. Hassabis, Assistant Director, WDD, continued to
offer his services as Project Manager for both Phases of
the Project except for Kouris Dam and Dhiarizos Diversion.

= Dr. C. A. Christodoulou, Principal Water Engineer, WDD,
continued to practise his dutigs as Project Manager for
both the Kouris Dam and the Dhiarizos Diversion.

= Dr. G.Socratous, Executive Engineer I, has been appointed
as Deputy Project Manager (Engineering) since September
1st, 1989, replacing Mr. D.M. Patsalides. The latter was

promoted and appointed to another post.

= Mr. A. Ioannou, Agricultural Officer I, Department of
Agriculture, has continueq to practise his duties as
Deputy Project Manager (Agriculture).

Supervisory Staff-

The appropriate supervisory staff consisting of engineers,
technicians (surveyors, laboratory technicians etc.) Drg.
No. BM/G/246 have continued to practise their duties in the field
and at the site offices.

CONSULTING ENGINEERS

Sir William Halcrow and Partners (U.K.)

Sir William Halcrow and Partners in association with Balfours,
continue their duties in connection with site supervision of

selected Phase I WCIr¥s, Tia @ the Main Ccnveycr (under
maintenance) Akhna Dzm (uncer maintenance) and the Kokkinokhoria
Irrigation System (Balancing Reservoirs, Central Distribution

Point Reservoirs, Pumping Stations).

Supervision of the thirteen supply contracts, i.e., S2, S4 to S6,
S12 to 814 -see Tables 1III (4) 3 & 4- and supervision of the
supply and install contract S3 (Pumping Plants) continued.

The Consulting Engineer’s telemetry specialist Mr. D.W.Matthews
came to Cyprus in February to prepare a report on
pre-qualification submissions for contract S8, Telemetry System.
Mr . Mathews prepared a draft tender document for telemetry. It
was submitted to WDD in October and is till under review.

The Resident Engineer for Contract ¢€2/C3 -Main Conveyor- Mr.
S.W.Hodgkins, 1left Cyprus on the 31st July. He came back on the
20th of November, for nineteen days for assessing the claims made
by the contractor, Cybarco/Shand Joint Venture.

The' Consulting. Engineer’s Technical Director, Mr. J.C. Beaver,
visited the Project from the 17th to the 22nd of July.
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Southern Conveyor Project. Relocation of main Conveyor, using precast concrete

elements under the new Nicosia-Larnaca highway.
WDD Photo G8EN-20 (21.9.89).
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Southern Conveyor Project. Phase II. Akrotiri Irrigation Network.

Valve cnamber of junction J2 of Akrotiri main pipeline to the Southern Conveyor.
WDD Photo FB34EN-4 (9.3.89).




Energoprojekt (Yugoslavia)

Energoprojekt of Yugos]avia continged with the detailed design
and with the drafting of the specifications and tender documents
of the Phase II works.

Sogreah (France
Sogreah of France .continued with the supervision of the
remaining construction works of Kouris dam but especially with
the assessment of the Contractor’s claims. These claims total to
C£8.34 million.

FURTHER STUDIES

wWater Entity

The Consultants, Rofe, Kennard and Lapworth of the UK, in
association with the Southern Water Authority of the U.K.,
submitted in June the final report for the Phase II of
the "Institutional Study for Establishment of an Entity
for Development Management and Allocation of  Water

Resources in Cyprus” as well as summary reports for both Phase I
and II studies. Copies of the reports have been distributed to
the involved Services and Ministries for their views. The
reports are still under review.

Kouris Dam Hydropower Plant

No further developments occurred in 1989. The final decision as
to whether the hydropower plant at Kouris dam will be erected
will be taken after Kouris dam becomes fully operational and whan
more data become available.

Water Abstraction and well Inventory in Kol.kinokhoria Area

A total of twenty reports have been published to-date. There
remain another two reports for the completion of the study whose
purpose is to present:

(a) The current groundwater conditions (1986)

(b) The developing groundwater situation

(c) A forecast on the groundwater availability after 1930.

(d) The use of groundwater in conjunction with the SCP surface
water for irrigation purposes.

Re-design of Kokkinokhoria Network

After the completion of the re-design of the primary and
S?CONdaFY distribution network by WDD the design of the tertijary
distribution network has been also undertaken by WDD. Eight out
of twenty two irrigation blocks of the whole distribution system
have been designed by the end of 1989. It is anticipated that
the design process will be completed by the end of 1990.
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Special Studies

These studies are:

SCP System Operation

Coastal Aquifer Simulation and Management

Artificial Aquifer Recharge and

Re-use of Treated Effluent in the Areas of Larnaca and
Limasssol.

NN NN
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Initial discussions were held with the United States Bureau of
Reclamation (USBR) in April 1989, when a senior officer of this
organisation visited Cyprus, regarding an engagement agreement
for USBR to undertake these studies. Final discussions will be
held at the beginning of 13890.

PANEL OF EXPERTS

The members of the Panel for both Akhna and Kouris dams are:
Prof. E. Nonveiller (Yugosiavia), Dr. J. Newberry (U.K.),
Mr. A.A. Abidi (Pakistan) and Mr. C.A.C.Konteatis (Cyprus)

During the reporting period the panel did not visit any of the
sites because the relevant works have been completed.

The members of the Panel for the Dhiarizos Diversion are: Mr.
Stavros C. Bandis (Greece), Mr. John Sharp (UK) and Mr. Ernst
Buchi (Switzerland).

The panel had its second meeting on the 5th of June 1989,

FOREIGN FINANCING

Foreign Loans

Phases I and II of the Southern Conveyor Project are financed by
five foreign financiers. These financiers, as well as 1loan
details, are listed in Table VIII(3)-1.

TABLE VIII(3)-1 Foreign Loan Amounts and Items to be Financed

Financier Date of Loan Project Items to be
Agreement Financed out of the
Proceeds of the Loan

PHASE 1
IBRD Apr. 84 $27,000,000 -Kouris Dam (Civil Works),
(CY 2386) -Akhna Dam (Civil Works),
-Consultant’s Fees,
-0Office Equipment,
-PVC Pipes, Equipment and
Materials for KIA Tertiary
Distribution System
-Unallocated.
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TABLE VIII(3)-1 (cont.)

Financier Date of Loan Project Items to be
Agreement Financed out of the
Proceeds of the Loan
KFAED Dec. 84 KD2,940,000 -Supply of Pipes and
(KF 277) Fittings for KIA Network.
-Construction of Pumping
Stations Balancing Reservoirs
and Central Distribution Points
Reservoirs
EIB ECUs Kouris Dam - (Civil Works)
Major Loan Sep.85 26,500,000 Major Loan No.1.2109.00
Minor Loan Sep.85 3,700,000 Minor Loan No.6.0553.00
Total 30,200.000
Consortium Jul. 85 DM Supply of Ductile Pipes and
of French - 78,074,566% Fittings for the Main Conveyor
Banks (Cr.Agr«1281%)
Standard Stgg Pumping Plant for KIA.
Chartered Mar. 87 1,973,800
Merchant
Bank Ltd
(UK)
PHASE II
IBRD May 88 $30,000,000 -Dhiarizos Diversion (Civil
(CY 2914) Works)
-Ecguipment materials, pipss and
Tittings
-Technical assistance and
training
-Unallocated
KFAED Feb.88 KD4,300,000 -Irrigation Networks
(KF 336) Force accounts and contract
works
Imported pipes and fittings
-Nicosia/Tersephanou Conveyor
Construction
Supply and installation of
equipment
-Tersephanou Water Treatment
Plant Construction
-Engineering and Supervision
-Unallocated
Notes: *85% of the CIF Contract price

" KIA= Kokkinokhoria Irrigation Area
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Grant Aid

A grant was made available in April 1987 to the Government of
Cyprus by the Government of the United Kingdom for the purpose of
purchasing certain goods wholly produced in the United Kingdom
and for services performed by U.K. residents with regard to the
construction of the pumping stations of the Kokkinokhoria
Irrigation System, i.e., Contract S3.

The Aid amounts to Stg£870,000 out of which Stg£113,174 and
Stg£1,549 are committed for services and guarantees.

A second grant aid amounting to Stg£1,470,000 was awarded by the
Government of the United Kingdom to the Government of Cyprus for
the design and construction of the Limassol Water Treatment
Plant.

Disbursements

The disbursement- situation for each cof the locans as well as for
the two Grant Aids as at the end of December, is given the Table
VIII(3)-2.

TABLE VIII(3)-2 Disbursements by the End of December, 1989

Financier Loan Total Balance
Disbursements Undisbursed
31.12.89 31.12.89
PHASE I
1. IBRD $27,000,000 $20,435,651 $6,564,3482.80
2. KFAED KD2,940,000 KD1,978,403 KD 960,5%6.235
3. EIB ECUs ECUs ECUs
30,200,000 30,200,000 NIL

4. Consortium

of French

Banks DM80,427,363.85%x DM78,074,566 DM2,352,797.85
5. Standard

Chartered

Merchant

Bank Ltd Stgg

(UK) 1,973,800 Stg£1,114,280.00 Stgg 859,580.00
6. Grant Aid Stg£755,277 Stgf 623,425.83 Stgg 131,851.17
PHASE II
1. IBRD $30,000,000 - -—
2. KFAED KD4, 300,000 - -

3. Grant Aid Stgg - -
1,470,000

¥ Including supplies for Khrysokhou Project (C£1,317,590).
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PHASE I, PROGRESS ON CIVIL WORKS CONTRACTS

Kouris Dam - Contract Ci

Details on progress for Kouris Dam are given in Chapter VIII/II.

The Main Conveyor (Kouris to Akhna) - Contract No. C2/C3

Contractor 2 Cybarco-Shand JV (Cyprus-UK)
Commencement date : 17th October, 1885
Substantial Completion : 5th November, 1988
Operation : March, 1988

Extended contract

completion date : 15th July, 1988

Tender sum : C£6,157,031.00

Total certified 31.12.89 : C£6,181,824.54

Amount certified in 1989 C£450,804.54

Work on minor outstanding items was completed and the Maintenance
Certificate was issued on thns 14th of December, 18882. Some
progress has been made cn measurement and contractual matters,
including claims evaluation. Claims evaluated by the Contractor
at a total of C£3,511,780 have been submitted, against which
C£297,730 has been certified.

Akhna Dam - Contract No. C4

Contractor : Iacovou Bros (Const. Ltd.)
Commencement date : 18th June, 1986

Date of substantial

completion : 3rd December, 1387

Tender sum : C£1,312,880.00

Total certified (31.12.89): C£1,1038,4¢3.00

Amount certified in 18838 C£76,011.00

A1l claims, variations and measurements have been agreed and the
final account settled. Some minor defects remain to be
rectified.

(At the beginning and end of 1989 the water content in the
reservoir was 3.00 and 3.90 million cubic meters respectively).

Kokkinokhoria Irrigation System, Main Distribution Network

Balancing Reservoirs, Contract No. C5(A)

Contractor > George P. Zachariades, Ltd.

Commencement date - 22nd April, 1987

Contractual : 22nd March, 1989

completion date (Further extension under
consideration)

Actual completion date s 6th April, 1989

Tender sum : C£1,416,964.00

Total certified (31.12.89): C£1,258,684.00

Amount certified in 1989 : C£227,359.00

The Certificate of Completion for the whole of the Works was
issued on the 11th of July, 1989,
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There 1is a substantial amount of work ahead on settling
variations, assessing claims 1n excess of C£ 475,000 and
completing the final account and record drawings.

Central Distribution Points - Contract No. C5(C)
Contractor : Cybarco Ltd.
Commencement date s 22nd April, 1987
Extended contract

completion date : 2%9th March, 1989

(Further extension under
consideration)

Actual completion date : 12th April, 1989
Contract price s C£2,179,600.00
Total certified 31.12.83 : c£1,561,890.00
Total certified in 1989 : C£407,610.00

The Certificate of Completion for the whole of the Works was
issued on 10th April 1889.

The only site work remaining is the landscaping which has been
postponed, by mutual consent, for a later date. There is still a
substantial amount of work ahead 1in settling variations,
assessing claims and completing the final account.

Pumping Stations / Civil Works — Contract No. C6

Contractor s China International Water
and Electric Corporation

Commencement date : 30th March, 1987

Extended contractual

completion date : 23rd Octcber, 1839

Tender sum : C£1,642.C00 .00

Total certified 31.12.1289: C£1,263,608.00

Amount certified in 1888 C2443,442.00

The contract is divided into four separate Sections comprising
of 4 or 5 pumping stations each, making 19 stations in all. Each
Section is divided into two Stages, i.e., I and II.

Having completed the first Stage works, the Contractor has
reduced his resources and continues to work at a rate largely
governed by progress on the mechanical and electrical Contact No.
S3. The current Stage II works comprise building-in work
associated with contract S3, backfilling, external groundworks
and installation of steel walkways, handrails and ladders, etc.
Stage II Works are nearing completion in the first of the four
Sections.

Because of delays by the pumping plant Contractor extensions of
time are being granted automatically to a date six weeks Tlater
than the date wupon which the last station in each section is
handed over for commenhcement of Stage TT Works.

sundry claims have been submitted amounting up to now to over

C£350,000. Theses have yet to be evaluated in detail but they
appear to be exaggerated.
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SCP-Kokkinokhoria Irrigation Area Central Distribution Point CDP

Pumping station and reservoir.
WDD Photo GIOEN-7 (10.10.89).

e~

SCP-Kokkinokhoria Irrigation Area. Pumping Station PS2.
WDD Photo GI1OEN-21 (10.10.89).
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PHASE I, PROGRESS ON SUPPLY CONTRACTS

Main Conveyor - Contract Nos. S1, S2 and S7

TABLE VIII(3)-3 Supply Contracts for the Main Conveyor

Contract Brief Title Contractor Tender Total Amount
No. (Manufacturer) Sum (C£) Certified Certi-
31.12.88 fied in
Cce 1989 Cg£
S1 (a) Pipes & Pont -a- 562,653 562,653 NIL
Fittings Mousson S.A.
S1 (b) Pipes & Pont -a- 19,382,266 20,312,908% 6242
Fittings Mousson S.A.
Contract Brief Title Contractor Tender Total Amount
No. (Manufacturer) sum (Cg£) Certified Certi-
31.12.89 fied in
cs 1989 C£
s2 Valves Caramondani 664,454 678,409 32,825
Bros (Biwater)
S7 Flowmeters Bestotel o 1 754
Spariing 53,639 83,82Y 0¥
TOTAL 20,688,012 21,617,791 40,818
ject

* Including C£1,317,590 for Khrysokhou Irrigation Pro

Deliveries under these contracts have been completed although

: . s2.
there are still some outstanding matters on Contract _
Measurement under these contracts is nearing completion.
Kokkinokhoria Irrigation System
Primary and Secondary Distribution Network
Contracts Nos. S3 to S6, S8 and S12 to Si4

i 11
There are twelve supply contracts and two supply and ;ns;gst
contracts under this heading. Contract 83 is by far thcost of
important because its total cost is almost equal to theé treated
all the other contracts put together. Accordingly, it 1S 1(3)-4
first. The remaining contracts are summarised in Table vIiI i
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Pumping Plant for Kokkinokhoria Irrigation Area -
Contract No. S3

Contractor : SPP Projects Ltd., (UK)
Commencement date : 21st May 1987
Completion date - 19th October, 1989
Tender sum : Cg£ 3,041,177
Total certified 31.12.89 : Cg£ 2,063,357 of which
Government funding : c£708,304
UK Grand Aid s CL484,402 or Stgf 623,426
Standard Chartered 3 Cc£839,567 or Stg£1,080.523
Merchant Bank Ltd. (UK)
(Guarantor ECGD) : (C£839,567 or Stg£1,080.523
Amount certified in 1989 : €£1,1083,270 (equivalent)

As 1in the case of Contract No. C6, this Contract is divided into
four Sections of 4 to 5 pumping stations each. A1l continue to
be well behind programme.

The Contractor’s application for an extended completion period to
April 1990 is still under consideration. The Contractor has,
however, almost completed the installation of five of the 19
stations and soon will be ready to apply to EAC for an inspection
of their electrical installations.

There 1is a problem with cracks appearting in flange welds in a
number of the station pipework, which is of Korean origin. While
a procedure has been established for repairing them it has
recently become evident that some <cracks are still appearing,
even after successful hydrostatic testing. The Contractor has
been instructed to submit his proposals for remedying the
defects. The contractor has submitted z statement of account o
variations/additional wecrks and claims amounting to C25E83,137 ¢
which C£56,952 has been certifi

- |
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TABLE VIII(3)-4 Supply Contracts for Kokkinokhoria Primary and
Secondary Distribution Network

Contract Brief Title Contractor Tender Amount Certified
No. (Manufacturer) Sum (C£) Total to In 13989
31.12.89
CcL CE
S4(a)x* A.C.Pipes Amiantit 890,456 931,933 1,067
S4(b)x* uPVC Pipes Kosmo-Plast 167,743 152,141 6,932
S4(c)* Cast Iron P N Epiphaniou 33,889 32,280 NIL
Fittings (F Metalicas)
S4(d) uPVvVC Pipes Kosmo-Plast 101,257 97,544 81,645
UPVC Fittings Kosmo-Plast 37,785 36,2178 5,308
S4(e)x* Cast Iron C.W.W. (O.H.)
Fittings Kassardjian) 173,553 170,697 11,930
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TABLE VIII(3)-4 (cont.)

Contract Brief Title Contractor Tender Amount Certified
No. (Manufacturer) Sum (C£) Total to In 13989
31.12.89
Ccg Cg
S5(a)x Butterfly & PLE (VAG) 106717 171,377 12,610
Gate Valves
S5(b)x* Air Valves Guest & Chrimes 44,857 69,871 NIL
S5(c) Control S Stavrinides 98,111 175052 717,052
Valves (Bermad)
S6 Hydrants S Stavrinides 333,446 336,910 63,253
(Apco/Bermad)
S8 Telemetry Not awarded yet
S12x Cast Iron P N Epiphaniou 30,585 28,885 NIL
Fittings (F Metalicas)
S13 A.C.Pipes C.P.I. 860,000 1,002,924 142,832
S14 Cast Iron C.W.W. (O.H.
Fittings Kassardjian) 305,412 180,398 153,677
IRR. 1% Irr. EqQ’ment Kosmo-Plast 6,558 6,558 NIL
TOTAL 2,960,369 3,294,848 b56,307
¥ Contract completed. C.P.I. = Cyprus Pipes Industries
A.C. = Asbestos Cement C.W.W. = Cyprus Water Works

Deliveries under Contracts Nos S4(a) to (e), S5(a), S5(b) and S12
have been completed. Some deliveries remain under the other
contracts, and some further orders are being placed as the
irrigation network design is finalised.

The Telemetry tenders are not yet published. Twenty six firms
have pre-qualified to tender.

Contract IRR.1 is for the supply of 20 complete irrigation
systems to be installed at the Central Distribution points, CDPs.

Tertiary Distribution Network -
Contract Nos. T1 and ST1 (LOT 1 to 6)

The supply contracts, for the Kokkinokhoria tertiary distribution
network are listed in Table VIII(3)-5.
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TABLE VIII(3)-5 Supply Contracts for the Kokkinokhoria

Tertiary Distribution Network

Contr. Brief Title Contractor Tender Sum Date Amount
(Manufacturer) Contract Certi-
Signed fied
in 89
(01
Tix UPVC Pipes J.V. Kosmo-Plast C£44,184 15 Nov.88 NIL
& United
Plastic Lordos
T1*x uPve Fittings CPC/UK c£85,625 15 Nov.88 NIL
ST1 UPVC Pipes J.V. Kosmo-Plast C£159,680 22 Sep.89 25,891
(LOT1) _ & United
Plastic Lordos
ST1 uPvce Fittings C.W.W. (O.H $105,269 12 Oct.89 NIL
(LOT2) Kassardjian)
ST1 Cgst Iron CPC/UK cg£16, 300 30 Oct.89 NIL
(LOT3) Fittings $818,528
ST1 Gate Valves CPC/UK C£6,800 22 Sep.89 NIL
(LOT4) $409,500
(LOT5) Irr.Meters N.Demetriou C£322,500 15 Sep.89 NIL
(Schilumbercer Fr
Nemitsas Cy. )
STH1 Irr.Filters S. Stavrinides £69,172 6 Sep.89 6,917
(LOT6) $783,959

C.W.W.= Cyprus Water Works
CPC = Consolidated Pipes and Contracting Co Ltd. (UK)
x Contract completed.

PHASE I, PROGRESS ON WORKS BY DIRECT LABOUR

Kouris Dam Pumping Station

The construction of the Kouris Dam Pumping Station has been
undertaken by the Limassol Regional Office of the Water
Development Department and is substantially completed. The only
outstanding work is the fencing of the area around the station.
This work, however, cannot be executed before installation of the
pumping plant and the completion of the pipework. The total cost
up to the end of December was C£158,316.

Kokkinokhoria Irrigation System

Primary (Main) Distribution Network - Contract No. C5(B)

The work consisted of laying 29.4Km of pipelines of various
diameters. It was undertaken by the Department by direct labour.
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It commenced 1in June 1986 and by December 1987, 97 percent of
the work was completed. During the period under consideration the
whole of the works have been fully completed. The total cost
amounts to C£783,000.

Secondary Distribution Network - Contract C7

The secondary distribution network covers an area of 9184 ha
and 268 Kms of pipes. The execution of the work was undertaken
by the Department using force account. The work commenced 1in
1887 and by the end of December 1989, 96 percent of the pipework
has been laid and 93 percent of the area has been covered, see
Figure VIII(3)-1. The total <cost of the work by the 31st of
December, 1989, amounted to C£4,237,750 which represents 94
percent of the total cost.

Tertiary Distribution Network — Contract No. C7 (A)

Work for the construction of the tertiary distribution network
has started by the end of the period under consideration.
Consequently, no progress can be yet recocrded.

Kophinou Pumping Station

The construction works started on 15 February, 1989 and were
completed by the end of September, 1983. The pumping station was
commissioned at the end of July, 13989. Reinstatement was
completed on the 28th of December, 1989.

The total cost, including the swabbing of the
Khirokitia-Famagusta conveyor, amounts to C£233,000.

Alethriko Pipeline

This scheme provided for the laying of a 3,300m long A C Pipeline
400 mm dia class 15 from a point upstream of Alethriko Break
Pressure Tank to the Larnaca Water Board reservoirs at Tremithos.
The construction works started at the end of January, 1889, and
were completed by the end of August, 1989.

The final cost amounts to C£106,1283,.

PHASE II, PROGRESS ON CIVIL WORKS CONTRACTS

Dhiarizos Diversion

The works consist of @a diversion weir on the Dhiarizos river
near Arminou village, a 1.6Km long pipeline with 1.60 diameter
and a 14.5Km long tunnel with 2.70m diameter. The diversion is
planned to convey on an average 21.5 million cubic meters of
surplus water per year from the Dhiarizos river at a rate of 6.5
cubic meters per second in the months of November to April.

The construction of the diversion works have been awarded in

October, 1989, to the Jjoint venture of Meyreder Kraus & Co. of
Austria and G.P.Zachariades Ltd. of Cyprus for the total sum of
C£12,025,785. The project is expected to be completed in three
years. By the end of 1989 the total expenditure amounted to
C£1,535,729. This includes mainly the advance payment to the
Contractor.
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PHASE II, PROGRESS ON SUPPLY CONTRACTS

Eight supply contracts have been awarded soO far. Th§Y ?11
relate to the construction of the Akrotiri Primary Irrigation
Network. Details are given in Table VIII(3)-6.
TABLE VIII(3)-6 Supply Contracts for the Akrotiri Pumping
Distribution Netweork
Contract Brief Title Contractor Tender Sum Total Expendi-
(Manufacturer) 1in C% ture till
Dec.89 1in C£
S4(a)* Ductile Iron S. Nicolaides 173,831
Pipes and (Integral,Korea
Fittings Lebanon)
258,584
Ductile Iron S. Nicolaides 67,875
Fittings -for (Integral,Korea
A.C. Pipes Lebanon)
S5(a)x* Ultrasonic N.Demetriou FF228,726 16,625
Flow Meters (Flutec,France) (033 450
Gate Valves S. Nicolaides £28,497
(Integral,Korea
Lebanon)
29,572
Air Valves S. Nicolaides £ 2,486
(Integral,Korea
Lebanon)
Flow Control S. Stavrinides £27,409.85
Valves (Bermaa, USA) £26,780.0606
53,57%
Float Gate S. Stavrinides £26,780.06
Valves (Bermad, USA)
TOTAL 358,356
X Contract completed.
PHASE II, PROGRESS OF WORKS BY DIRECT LABOUR
Akrotiri Irrigation System

The Akrotiri Irrigation System

The Akrotiri 1Irrigation System is being constructed by the WDD,
Limassol District Office, using direct labour.

The works extend over an area of 1883 hectares. They commenced
in January, 1988 and are expected to be completed in two years
time. By the end of 1989 14.2Km of main pipeline (200-1000mm 1in
diameter, DI and AC pipes) were installed. The total amount
certified was C£1,445,853 while the total cost 1is estimated to
reach C£6.00 millions.
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The 1irrigation of existing plantations is at present practised
via the existing earth channels and through temporary outlets.

PHASE II, TURNKEY PROJECTS

Limassol Water Treatment Plant

The contract that was awarded to the Water Engineering Ltd. (UK)
and signed on the 19th October, 1989, includes the design,
supply and erection of the electro-mechanical equipment and the
construction of all civil and building works. The construction
of the civil works will be done by the Cypriot contractor
Charilaos Apostolides Ltd., under a sub-contract.

The contract price 1is C£5,133,784 from which the sum of
C£1,171,315 will be covered by the grant aid offered by the
British Government. The total expenditure by the end of 1989
amounted to £123,462.

The works have commenced on the 20th of October, 1988 and are to
be completed in two and a half years.

The Limassol Water Treatment Plant will treat water from Kouris
Dam to satisfy the requirements of the town and suburbs of
Limassol and of some villages west of Limassol. The plant will
have a capacity of 40,000 cubic meters per day with the
possibility of future expansion to 80,000 cubic meters per day.

PROJECTS EXPENDITURE

The Project expenditure for Phase I O
including expenditure for Kouris Dam, re
C£78,840,058 by the end of December, 19
cost C£7,560,253 incurred cduring 1989.

f the project works
hed the figure of

~
a g el 1
I . YU

or this zZotal

w W

The Project expenditure for Phase 1I of the Project works,
including expenditures for Dhiarizos Diversion, reached the
figure of £3,375,364 by the end of December, 1989, out of which
C£1,864.145 incurred during 1989.

An analysis of the expenditure incurred is given in Table VIII
(3)-7 for both Phases I and II of the Project.

TABLE VIII(3)-7 Summary of Total Expenditure
by the end of December, 1989, for Phases I & II

Total Expenditure Total
Expenditure 1.1.89- Expenditure
Description of Activities as from 31:12.89 till
s el s = e TR 31.12.89
31.12.88
(oF Cce cg
PHASE 1
1. PART ’'A’-KOURIS DAM 24,365,170 688,971 25,054,141
2. PART 'B’-MAIN CONVEYOR 33,259,909 816,944 34,076,853
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TABLE VIII(3)-7 Cont.

Total Expenditure Total
Expenditure 1.1.89- Expenditure
Description of Activities as from 31.12:89 e i [
151488 = 31:12.89
31%12:88
Ce cg ce
3. PART ’C’-AKHNA DAM 1,288, 675 254,990 1,538,665
4. PART ’D’-KOKKINOKHORIA IRR.

DISTR. NETWORK 11,;360; 325 5,280,308 16,640,633
4a PART ’D’-ATHIENOU IRR. - T 7 ) 5 [ lav
5. PART E’-DOMESTIC WATER

SUPPLY DEVELOPMENT 168,620 178,109 46,729
6. PART F’-CENTRAL CONTROL

SYSTEM - - =
7. PART ’G’-INSTITUTIONAL

RESTRUCTURING AND

PREPARATION OF

ENGINEERING WORKS 66,003 68,735 134,738
8. PART 'H’-BUILDINGS & EQUIP. 344,232 Tig DS 351,805
9. PART ’'I’-LAND CONSOLIDATICN 450,171 2155166 875,337
10.PART 'J’-MISCELLANECUS - 0,040 s0,040

SUB-TOTAL-PHASE 1 71,298, 105 7,541,953 78,840,058
PHASE 11

1. PART 1-DHIARIZOS DIVERSION 288,578 1,252,779 1,541,357
2. PART 2-IRRIGATION SYSTEMS 1,091,294 88418 1,426,007
3. PART 3-LAND CONSOLIDATION &

FARM ROADS 3,000 102,791 105,791
4. PART 4-ON FARM IRRIGATION

EQUIPMENT = - =
5. PART 5-LIMASSOL TREATMENT

WORKS 35,236 88,226 123,462

6. PART 6-TERSEPHANOU TREATMENT
WORKS = = =
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TABLE VIII(3)-7 (cont.)

Total Expenditure Total
Expenditure 1.1.89- Expenditure
Description of Activities as from 31.12.89 till
1el .83 = 31.12.89
31 .12.88
Ct CL Cg
7. PART 7-TERSEPHANOU-N/SIA

CONVEYOR 19 ;9531 18 19,549
8. PART 8-VILLAGE WATER SUPPLY = - -
S. PART S9-BUILDINGS & EQUIPMENT = 2127 2052994
10.PART 1-TRAINING SERVICES = == =
11.PART 1-ADMINISTRATION

SUPERVISION-

CONSULTANTS 73,580 84,347 156,927
SUB-TOTAL-PHASE 1II 1 ;6915219 1,864,145 3,375,364
GRAND TOTAL - PHASES I & II 72,809,324 9,406,098 82,215,422

KHIROKITIA WATER TREATMENT
1. KHIROKITIA WATER TREATMENT-
WORKS EXTENSION 235,403 = 235,403
SUB-TOTAL-KHIROKITIA W.T.W.
EXTENSION 235,403 — 235,403
GRAND TOTAL 73,044,727 9,406,088 82,450,825
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VIII(4) SOUTHERN CONVEYOR PROJECT - PHASE II

by:

N.P. Stylianou
Senior Water Engineer
Head of Design Division

C.S. Katsavras
Executive Engineer I
Assistant Head of Design Division

The main components comprising the Second Phase of the Southern
Conveyor Project and the work carried out during 1988 are as
follows:

1

Dhiarizos Diversion, which will convey water from Dhiarizos

river into Kouris reservoir. The maximum diversion capacity of
the works will be about 6.5 m3/sec with a mean annual diverted
of 4.5 million cubic metres. The works will comprise the
construction of the Tollowing:

(i) A concrete diversion weir with stilling basin and
intake works on the upper reaches of Dhiarizos River.
(37) A 1.6 Kkm 1long diversion pipeline, 1.6 metres in
diameter, and
(iii) A 14.5 Km long concrete lined diversion tunnel of 2.5
metres internal diameter.

Tenders were 1invited on the 17th of January 1989 from 33
pregualified firms and joint ventures. Eventually only twelve
tenderers submitted their offers (a total of 29 offers,
including both basic and alternative offers) which were opened

T NS ¢ . L=
(LB - (S - Bl ~ (R L=

]

M -

publicly on the 2th of HMay, 138
£10,604,219 =and the highsst £28,4 : W N =
evaluation o7 tendetrs, the award of Ccntract was made toc the
joint venture of Mayreder, Kraus and Co. of Austria and

G.P. Zachariades of Cyprus for the sum of £12,025,785. The
Contract agreement was signed on the 1st of December, 1989 and

the Contractor is expected to start work early 1880.
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Irrigation Distribution Networks. An area of about 4,300

hectares will be irrigated under Phase II of the Southern
Conveyor Project. The area is distributed into four schemes as
follows:

(i) Akrotiri Irrigation Network, which will now irrigate a
total area of about 1880 hectares (new areas totalling
128 hectares have been added) out of which 550 will
undergo land consolidation. Initially the construction
of the irrigation network was to be carried out under a
civil works Contract but now it has been decided for
these works to be constructed by WDD.

During 1989, the final detailed design and drawings for
the initial distribution network were completed by
Energoprojekt of Yugoslavia. The design regarding the
new areas which were included later was done by WDD.
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(iv)

The documents for the two supply Contracts (S4 for
pipes and S5 for valves, water meters, hydrants and
filters) were also finalized by the Consultants. Supply
Contract S4 will be financed by the Kuwait Fund and
supply Contract S5 will be financed by the World Bank.

In December 1989, tenders were invited for supply
Contract S4 where as for supply Contract S5 invitations
for tenders are expected to be announced early 1990.

The installation of 15.7 km long pipelines for the main
conveyors along with the relevant gate, air and control
valves which started in 1988, was completed. The work
was carried out by the WDD Limassol District Office and
the total cost (materials and construction costs) was
£1,459,340. The installed pipelines are used for the
temporary supply of water to existing irrigation
intakes which were affected after the <closing of the
gates -of Kouris Dam. It has been decided that the
Limassol District Office of WDD will complete the
construction of the remaining distribution network. The
estimated total cost for the remaining work 1is £4.50
million. The three night storage reservoirs and break
pressure tank will be constructed under a contract
agreement.

Kiti Irrigation Network, which was originally planned
to irrigate an area of 1660 hectares will now have 1its
distribution network area readjusted. A considerable
part of the original area will be affected by the

creation of a *tourist zone and the extens on of
Larnaca airport runway. Due to thesz charses the
completion of “he final cdesign and construction
drawings has been temporarily suspended until the
irrigation area is finalized. The original cost

estimate for the network was £4.00 million.

Mazotos Irrigation Network, was to irrigate total area

of about 660 hectares. Due to various issues braught up
by the interested villages the location of the plots to
be irrigated will be reexamined. The completion of the
final design and construction drawings has been
therefore temporarily suspended. The original cost
estimate of the distribution network was £2.50 million.

Parekklisha Irrigation Network, will irrigate a total

area of about 320 hectares which will undergo land
consolidation except for 20 hectares. Land
consolidation for the village of Parekklisha has
already been completed and the drawings will be sent to
the Consulting Engineers in order to proceed with the
final design and drawings of the irrigation network.
The original total estimated cost for this scheme was
£2.00 million.
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3.

Domestic water Supply Works.

(i)

1.

(ii1)

Limassol Water Treatment Plant. The Limassol treatment
works wWill be supplied with raw water from the Southern
Conveyor and deliver the treated water to regional
storage tanks. The output of the plant will be 40,000
m3 /day, to be increased to 80,000 md3/day at a Jlater

stage-

The design and construction of the treatment works will
be on a turnkey basis. The original total cost estimate
was £5.90 million.

Tenders for the design, construction, supply and
erection of the works were received 1in January 1988.
The tender prices ranged from £4.1 to £7.2 million.
Following the evaluation of the tenders by the
Consultants and WDD, the Tender Board, in September

1989, awarded the Contract to Water Engineering Ltd. of
U.K. for the sum of £5,133,784 of which £3,862,469 will
be Government funding and £1,171,315 will be received
as Grant Aid from the U.K. Government. The Contract
Agreement was signed on the 19th of October, 19839 and
design work began immediately. The sub-contractor for
the civil works will be Charilaos Apostolides Ltd. of
Cyprus. Construction of the civil works is expected to
start early 1980.

Main pipeline connections to Limassol Water Treatment
Plant.

A pipeline, 820 mm in ¢ ter and icng
convey raw water Trom tne Scuthern Conveyor to Limassol
Water Treatment Flant. The pipeline Will start from a
location situated near Ayios Athanasios round-about and
will follow the road to Phasoula. At the final stage
the pipeline will convey 0.978 m3/sec of raw water to
the treatment works. Structures for swabbing purposes
will also be constructed.

iam cn Wil

1

Another pipeline with a diameter varying from 800 mm to
450 mm and 2.6 km long will deliver at peak demand
0.984 m3/sec of treated water from Limassol W.T.P. to
three service reservoirs (Ayia Phyla, Mesayitonia agd
Ayios Photis) and temporarily, until @ new reservoir 1is
built, to Kapsalos suburb.

During 1989, the detailed design and drawings were
started.

Tersephanou Water Treatment Plant. :

The plant will have an output ©of 60,000 md/days
increased to 90,000 m3/day at a later stage. The
treated water will be conveyed to Nicosia and Larnaca.
The new estimated cost for this project is about £6.8
million.
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(iv)

During 1989, the Consultants proceeded with the
preparation of the final documents for the supply and
erection of the electromechanical equipment. It is
expected to invite tenders for the design, supply,
erection and commisioning of the electromechanical
equipment during the first half of 1990.

Tersephanou-Nicosia Pipeline

Conveyance System

The conveyor will deliver treated water from
Tersephanou W.T.P. to Nicosia service reservoir at
Lakatamia. The scheme comprises a 35 km long pipeline,
900 mm 1in diameter, a pumping station at Tersephanou

W.T.P. and a Balancing Reservoir at Dhali. The water
will be pumped 1into Dhali Reservoir and from there
delivered by gravity to Lakatamia reservoir. The

estimated total cost of the scheme is about £5.980
million.

During 1989, the draft final design of the conveyor
which was prepared by the Consultants, was reviewed by
WDD. The drawings and contract documents will be
finalized during 1990.
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IX DIVISION op

5} =
TOWN WATER SJ,GOEERATILN AND MAINTENANCE
3%
C C Artemis
Senior Water o
hgs =3
Head of Divig, ; g

-~
-~

Introduction

The main aCtivitie of this Division are the administrat] T4

operation ang m—'rtnr nce of Government Town Water Supply Schers=s

?n?, Rural Regicnal Water Suppiy Schemes. Present iy, -e
'OWing Goverpment schemes are in operation.

- b % : = - i
The Nicosia Water Supply System consisting of:

All sources of supply and conveyance systems for

tns
water supply of Nicosia town and suburbs.

{b) the Nicecsia Water Supply component of the Vasitsg~.
Pendaskinos Project. This component comprises D“V“:t-;fa
Pumping Station, Kornos Water Treatment Workg = -S
Pumping Station, Stavrovouni Balancing Pe:erum7r éng
Lefkara-Dhypotames part of the old Lefhkara-kn,, Foi tha
pipeiine and the pipeline from Chypotamecs Pumplng S N?twi
to Nicosia. [Tz

- The (nocn potable) water supply system of Sove
F€Sidences and institutions in Nicosia. "Nme ..
The Central Water Supply System which is ths mzain Soyp
Waler gsupply of the towns of Famagusta and Larhacg . °&
OVer 4p communities and refugee housing estates 1in thea”ﬁ é‘
WO gictricts and Sl

-t

L
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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 suppliies.

Another activity of this Division is its participation in the
administration of the Nicosia, Limasscl, Famagusta and Larnaca
water Boards. ESenior cofficers of the Division and the D[istrict
Engineers attend water board meetings as representatives of the
Director of the Department. In 1ts capacity as a member of the
Water Boards thi1s Department acts as their technical adviser
and also undertakes, other commitments permitting, the design
and construction Work for major developments 1n  their

distribution systams.

Water Supply Situation in General

The rainfall during the 1888/8% winter season was pcor and had an
adverse etfTfect on the 1mpoundment of water 1n dams, and the
recharge of aquifers. However the water supply demand was met
csatisfactorily due to the availlable stocks of water in dams
impounded during the previcus year. The water supply of the
towns was therefore unrestricted throughout the year under
review. The swabbing of the second section of the
Khirokitia-Famagusta pipeline (from Alethriko Break pressure tank
tc Phrenaros Reservoir) was carried out inh March 1889 and the
theoretical carrying capacity of the pipeline, which 1is
25,000m3 /day, was restored.

A significant, though diminishing, contribution was alsc the

production of the boreholes of the 1382/54 emergency schems
which 1in 13889 was 1.480MCM,

The water supply of Nicosia Town was augmented this year by
7.184MCM from Kornos Treatment Works which was in operation
throughout the year under review.

Nicosia Town

The Town enjoyed unrestricted supply in 1989. A total of
12.106MCM of water was delivered to the service reservoirs
representing an increase of only 2.5% on the previocus year's
figure. The 1low figure is partly due to the measures taken by
the Water Board to reduce its unaccounted for water zand partly
due to the high water rates which have conditioned the consumer

towards the saving of water. Figures IX-1 to 1IX-3 give 1n
graphical condensed form the daily consumption of the town over
the years 1887 to 1989, The seasonal variation in demand and the

effects of restrictions and weather conditions are all reflected
in these charts.
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Limassol Town

The production of the Water Board owned scurces met the water
demand of the town satisfactorily and the town enjoyec an
unrestricted supply throughout the year. The total quantity oF
water produced by the Water Board’s own sources was 11.081MCM,
This figure, compared with that of 1288, showed an uncreass cof

11.23%.

Larnaca Town

The town enjoyed unrestricted supply throughout the year. The

total quantity delivered to 1it§ service reservoirs reacrec

3.878MCM of which 2.634MCM was supplied from tne Central Wat

Suppiy System and 1.244MCM was produced by the Water Board’'s owr
-

borehole sources in the Tremithos river aquifer.
cerresponding figures for 1888 were 3.889SMCM, 2.89%9ZMCM anc
0.707MCM. Compariscn of the figures shows an 1ncrease in overali
production of 7.75%. The Tremithos borehole yield shows a marikec.
increase caused by the natural recharge of the aquifer. Thus tThe
guantity reguired by the town from the Central water Supply
System was less than in 1883, by 0.258MCM.

Paphos Town

The town did not experience a water shortage problem during —=he
year and no restrictions were imposed on the supply. The to:al
guantity of water delivered to the service reservoirs of :he
town was 2.174MCM. The corresponding figure Tfor 1988 was
1.978MCM. The sources of the Municipality met satisfactorily the
demand and the water suppiy of the town was not supplemertec
from the Paphos Lower Village Water Supply Scheme. The mair

weaknesses of the system are the l1imited capacities of service
reservoirs and the main conveyor to the town.

Table IX-1 gives some useful statistical data on the water supoly
of the towns over the last eighteen years.

Table IX-1
URBAN WATER SUPPLY IN CYPRUS

Year Consumersx Input 1into
Number Increase System (at
at end Service
of year Area

Qutlets)
% m® X%
Nicosia

1872 17 601 - 7 564 204

18783 18 989 T+9 7 460 28¢

1974 20 7396 9.5 7 550 213

1975 21 978 5.7 7 532 363

x Due to lack of information on the number of consumers in t!
Turkish occupied sector the figures in this column refer to The
Government controlled area of Nicosia cnly.
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figure: whole of Nicosia.
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Table IX-1

Year
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1872
1973
1974
1975
1976

(continuec)
URBAN WATER SUPPLY IN CYPRUS

ccnsumersx*
Number Increase
at end
of year
%
Nicos1a
23 628 7.5
25 646 8.5
27 S44 3.0
30 337 8.6
34 181 12.7
35 3€6 3.5
37 5138 6.1
39 5&a4 5.4
42 412 ZiiT
43 834 34,7
45 550 3.6
47 200 3.6
48 762 3,3
Limasso
17 927 =
i2 015 6.1
12 438 22
19 800 4,1
20 303 2.6
20 98¢ 3.4
21 908 4.4
23 840 8.8
26 41 10.8
z2g 392 7 5
30 311 6.7
31 885 B2
34 024 6.7
37 €21 1095
39 921 6.1
41 219 3.2
42 532 3.3
44 (076 Fini B
Larnaca
5 812 -
5 850 2.4
6 062 1.9
6 0283 057
7 515 24,7

x Due to lack of
Turkish occupied sector the figures
the Government controlled area of Nicosia cnly.

3§

x =

n

ne

~
= ™ 9 urs
= rigure

on

CoOVv

Sib ek suly’ bl 2o

Input into
Svstem (at
Sarvice
Area
Qutlets)
me xx
8 137 5&0
8 551 570
8 207 170
& 559 184
S 152 908
8 €76 120
3 001 8758
8 234 830
0 393 365
0 218 45¢
0 911 284
1 314 893
1 796 &63
4 952 221
4 929 405
4 830 401
4 175 035
5 181 567
5 335 146
6 342 758
6 560 782
7 214 542
7 411 301
7 €692 378
7 711 306
7 831 7867
8 443 (088
8 837 964
8 837 785
9 g84 218
0 863 777
1 659 68C
1 313 750
1 528 890
i 819 &20
2 015 800
the

informatich on

1)

f

of

Nico

number of consumers 1n

in this

n

ia.

column

refer

he
TO



Table IX-1 (continued)
URBAN WATER SUPPLY IN CYPRUS

Year Consumers Input 1nto
Number Increase System (at .
at enc Service
of year Area

Cutiets) ¥
% m3
Larnaca

1877 & 133 853 2. .315 580

1978 g 513 17:.0 2 523 680

1978 10 578 11,2 2z 668 100

18&0 11 776 : 5 2 583 540

1881 13 487 14...5 2 931 680

19&2 15 047 14«6 2 770 700

1883 16 453 9.3 2 471 510

1984 17 150 4.1 2 800 270

1885 17 879 4.6 3 474 580

1986 18 441 2.5 3 203 SE€0

1887 19 492 Biail 3 372 280

1988 20 241 3:6 3 531 470

1989 21 1856 4.4 3 822 200

Paphes

1972 = = =

1873 S = =

1974 2 258 = 669 191

1975 2 832 343 645 228

1876 2 500 T 2 777 &00

1677 2 706 &.,2 808 772

1878 2 839 8.6 885 668

1879 3 851 31:0 78 361

1280 4 413 14.6 1 118 059x

1981 4 821 1 5 1 200 597x

1882 5 602 13.8 1 247 872Zx

1983 6 155 9.8 1 293 E&81x%

1584 6 685 T+ 9 1 434 666%

1985 7 306 8.5 1 535 789x%

1986 8 048 10.2 1 759 244x

1987 & 691 8.0 1 803 350x

1988 g 364 i i 1 978 181x

1989 10 113 3.0 2 174 083x%

* These figures have been corrected by subtracting guantities

supplied to Mandria village en route.
NICOSIA WATER SUPPLY
Institutional Arrangements

The water supply of Nicosia town and suburbs 1is faced jointly by
three authcrities:
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- the Water Cevelopment Department which is responsible for all
gourcss and conveyors up to the service reservoirs and sells
the water in bulk teo the Nicosia wWater Board.

= th Nicosia Water Board which has the responsibility for the
distribution of water to Nicosia town and suburks, and,

- the Nicosia Water Commission which has the responsibility Tor

the distribution of water to the old town c¢f Miccsia within

the walls. The Commissicn operated 1ts own sSources which
were the boreholes P1 and P2 and the Arab Ahmet chain oOf
wells, Use of the two boreholes for potabtle water supp iy
was discontinued during the year 1985. Use of thes Arab Ahmet

chain of wells was suspended in Octcber 1988,

service reservoirs in both sectors. The water supply of the w
town thus cperates as a single unified system and the coopera
cf both sides is necessary to achieve the desired results.

Several important sources and conveyance systems serving the town
of Nicosia are located within the occupiled area. Thesse sources
are the Morphou-Pendayia borehoies which make a very significant
centribution to the total water requirements of the capital and
the Dhikomeo boreholes and Sykhari Adit which have been reported
ery: There i1s a common distribution system for the whecle of the
town which serves both the Greek and Turkish sectors. There are

hole

]

QO — 3
3

¢t

The Government provides spare parts or replaces pumping units
b

nstalled on sources of the systams within the area under Turkisn
occupation and also providses the Turkish si1cde with repair
materials Tor the pipelines conveying water te Nicosia 1n order
to keep up a continucus supply to the town.
The contribution of the United Naticns persconnel, in praviding
iaiscnh between the two sides, 1s much zppreciated.

Demand Estimates

As already mentioned, the supply to the town In 1233 was
unrestricted. The totzal consumption cduring the year incliudin

icsses, was 12.106MCM. This figure is by 2.5% higher thzn that
of 1888 which was 11.81MCM and corresponds tc an average daily
consumption of 505 1 per consumer meter. For fifteen years, Trom

1872 to 1886, restrictions have had to be 1mposed on the hours of
supply tc the consumers and the unrestricted demand was hnot
known. Estimates of unrestricted demand had until recently
assumed an average daily consumption of 700 1 per consumer meter
which 1s considerably higher than the actual unrestricted demand
of 1388 and 1989.

It is believed that the restrictions imposed on the water supply
of the town for many years and the campaigns tc save water,
together with the intrcduction of 1increased water rates and
measures to reduce unaccounted for water by the Nicosia Water
Board in recent years have depressed the gross water supply
demand. The totally unrestricted demand may therefore take a few

years of unrestricted supply tc develop &and even then 1t may
emerce that earlier estimates of totally unrestricted demand and
the effect of restrictions may have been TOO high.

I%-3




Sources and Production

The main water supply sources of Nicosia town and their
production over the years 1985 to 1989 are given in Table IX-2,

Table IX-2
NICOSIA WATER SUPPLY SYSTEM
YIELD OF SOURCES IN MCM PER ANNUM 1984-88 -

Source 19885 1986 1887 1988 12893
1 Morphou Bay Scheme ...... 8.280° 2.977 3.162 2.98% Z2.627
2 Dhikomo=SykKhari ....:isses NIL NIL NIL NIL NI -
3 Paliometokho-
hokkinotrimithia-Dhenia-
Bl FOOEE wanii s s g sasng 5% 5 s 0.431 0.236 0.256 0.258 0.z
4 TSePl ssiwwesn s ssis AR 0.686 0.528 0.476 ©0.504 0.485
S Dhald sasasiiidsmemas e as NIL NIL NIL NIL NIL
6 Peristerona-Akakil ....... 1.087 0.788 0.765 0.874 0.75s8
7 Laxia-Athalassa- .
MakedonitissSa ....oveeon. 0.142 0.182 0.127 0.€C78 0.0s89
3 Nicosia Water Commission
SOUYCES oiwvn v s & o wiovais & 5 § & 506 0.419 (0.189 0.243 0.271 0.001
3 Purchased from Private BH 1.114 1.019 0.871 0.81 0.820%
i0 Lefkara Dam (CWSS) ...... 2.290 o - o -
11 1882-84 Emergency Schemes
(a) StavrovounT wveuue s s 0.849 0.805 0.692 0.B€3 0U.&59s
(b)) Dhenta s avewnsss s ¢ 0.182 0.186 0.136 0.140 C.188
(c) Dhali-Kattcoudhia-Yert1 0.547 0.533 0.410 O0.C38 ¢C.080
12 kornos Treatment Works .. 0.266 3.414 32 6.086 7.202
e —
11.293 10.987 11.830 12.812 13.032
During 19889, the total quantity of water produced was 13.082MCM
of which 12.273MCM came from Government scurces 0.001MCM was the
yield of the Nicosia Water Commission sources and 0.508MCM was

purchased from private boreholes.

Consumption

Of the total 1888 production of 123.082MCM, 12.106MCM  were
delivered to Nicosia and 1.135MCM were consumed en route by g
number of communities and other consumers connected to the -
system. The total consumption exceeds total production by
C.15&EMCM. The difference is attributed to meter Thaccuracies
and/or the different times at which meter readings are taken. 4

The 1lack 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 consumpticn of the
town. Nevertheless, based on information available on the number
of consumers within the Government ccntrolled part of the area of
supply, on the quantity consumed 1in the turkish sector and

assuming an average of 3.0 persons per consumer connection, it 1S
estimated that an average supply of 168 1/capita/day or 505 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-3 below gives the communities and other ccnsumers served
by the Nicosia Water Supply System and the quantities supplied to
them over the years 1985-198&9.

Table IX-3
NICOSIA WATER SUPPLY SYSTEM
VILLAGES AND OTHER CONSUMERS SERVED

Community Served Consumption 1n MCM

1985 1836 1987 1988 1983
kokkinotrimithia .......... ¢.068 0..022 0.002 = =
Mammari-Dhenia ............ 0.037 0.045 ©0.053 0.066 0.054
MosphA TOEY wa e o o 5un SN R R e E 0.049 0.045 (0.055 ©0.051 0.066
Psevahas zasassssanmnussiss 0.025 0.020 0.027 0.020 0.02%&
PYrga s uwaieing s s i aaean 55 ¢ 83 0.026 0.0253 ©.028 0.0z8 0.030
Lymbia, Sha, Kornos
regional W.S. Scheme ...... 0.042 0.093 (0.145 ¢0©0.21&8 0.170
ATambra . ..ot ininnennn. 0.010 ¢c.028 0.076 G.080 0.054
DRET T sossmommonm m 5 s suenssaim %me w s & 0.047 0.122 0.148 0.105 0.119
LEWNE: wemminn s o6 « Gemmas & % ¥ & 3 - 0.111 0.171% 0.237 0.276
Various camps industries and
miscellanecus consumers 0. 1867 0.146 0.107 0.23 0331
TOEAES 58 55 5 5 5 5 svsvevsimie o o 3 50 0.461 0.656 0.814 1.021 1.136

New Schemes

There were no new schemes put into operation during the vsar
under review.

water Supply Prospects

The cperation of kKornos Treatment Plant has solved 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 suppiying Nicosia, deficits are
1ikely to develop again especially 1if there 1is 1nadeguate
rainfall during the next few years.

The 1l1ong term solution of the water shortage problem will be
provided by the Southern Conveycr Project the second phase of
which will become operational in 1523. This Project was plannsd
to meet the water demands of Nicosia upto the year 2000 and of
Limassol, Larnaca and Famagusta and of a large number of
communities upto the year 2010. However the dramatic rate of
increase in demand exhibited in recent years, especially in the
area of Ayia Napa and Paralimni due to the booming tourist trade
is already pointing to the need for planning additional water
works to come on stream by 1997 for the Famagusta Arez.

Expenditure and Revenue
A statement showing expenditure for the op
maintenance of sources and conveyors and revenue Tr

water for the year 1982 is given in table IXx-4.
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Table IX-4
NICOSIA WATER SUPPLY
EXPENDITURE AND REVENUE ACCOUNT FOR 1888

Expenditure

Morphdu Bay Scheme

MantEenance OXDBNEES v o sisieowsers 3 & o 5 suwmssoieive a @ o s 5 oxeiems i o @
ENSCEFTCVEYs « 5 5 5 cvacesiss & o 5 slemsmne o & & & af 0masaraieis & § & & slawEei @ n o

Wages
Misce

Tseri

------------------------------------------------

TTEEACOUS EXDONSES v ¢ cinversiins & o o o wltE aiies & & & & 5 sweres & & s

Scheme

METNTENANCE EXPENSE S .t v v v vt v vttt v m ot o me st e
Electricitty and: FUelly ¢ o o viesenmina o o o 5 o miive i @ & @ & o dawidie o o

Wages
Misce

------------------------------------------------

TTANEOLUS EXPEINSES . ¢ wierwus & & § 5 0 o mnei@veds o o % 5 o v s@eiwe 5 & @

................................................

Peristerona—-Akaki Scheme

Maintenance eXPeNSEeS: : sk s s 8 v s s oeioeiinds ¥ s aniuhs i
ElectricTty @nd TUSl: s s nsms s ia s 8 i piammms s s & npamis s

Wages

------------------------------------------------

MISCE] 1ANEOUS CXPRNS S s v v v v v vt et e ettt et ot et e ee e

................................................

Kokkinotrimithia-Paleometokho Installations

MaThEEnance eXPeNSEeS: : « i s s i 5 s 8 cimpabass s o s s e e s s
Electricity and FUuel: . icouninisi s imuioionss 6% s enaats s

Wages

MI1SCET 1aNEOUS EXPENSES . v v v vt et o e ettt te et e et e

-----------------------------------------------

Dhali-Laxia Installations

MaFNEENANCE: EXPBNEES « swvewin s & & & » o esiersssis s o & W @ & st otia & &
EdBCErICIEY,. v sumi & 4 & 5 cveioeiai & 5 @ § 5 eneiemnen # § o 5 & SUNEEW S 4 @ 3

wWages

MisceTTancous eXPeNSeSs: wewes s 5 5 & o 65w a@aEs 5 6 5 ¢ & sislewle s o s s

-----------------------------------------------

Maintenance Expenses of Civil Engineering Works

Motor
Wages

Transporit SXPEeNSES .o s v« o wie eses o6 5 o s sisoins s s e s

...............................................
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Table IX-4 (continued)
NICOSIA WATER SUPPLY

EXPENDITURE AND REVENUE ACCOUNT FOR THE YEAR

£
Purchase of materials & eQUIPMENt .. vvv v eertnnennens T &5
Miseel Taneous eXPENSES e cssvs inveaies ddo 6 éeteesasss & ®
—782
TOEBAT  ooris o e o o simvacnss ¥ & € & aumisie & 5 5 % seia e B 8 & %5 Fmdminie @ % & £49
Pyrga-Stavrovouni and
Yeri-Dhali-Kattoudhia Emergency Schemes
171
Maintenance eXPensSesS : ;¢ uwvemd s « & & deerns @ o & & & seieiety i 8 4 o 2 ;91
E1SBEFTEARY and PUST &4 o vions o5 &5 Comwal b s & % ¢ 860 & 8 3 5 a5 e d
WAGES: sani i s a5 Jemns S5 LTRSS K& ¥ SemoBn s ¥ 5 8 & Beetaums 4 5 3 21 J4F
MIiSCElT1ENEOUS EBXPENSES v vt v v v v v vt v v v n st ettt o v oo ena 1 9%
TODAT v o a5 5 v mysisimis o o 5 feiaumis s 5 % 5 Ewes o o m & & o2 s s & & £65 c<~-

Dhypotamos—Lakatamia-Installations

. (=}
METNEENANCE EXPENSES & vt v vttt vt oo senesasnsonseennsnss 2 1;i
ETEEEPTEVEY v 6 s omans i & 8 o a0asis @ 59 LO0sint e & & & ¢ aevwsal 0% 4 5§ 69 =~
WBGBE wowns € 5 % & & o S0 & & & Saeus & § & ¥ SRS s s & & 0O & S 5 5 i
MiscE 1 1aNeouUS GXPENSOS avvsiissampusiiss &y @wias sss o

—
TOER) 505 555 50k bredin & 5 5ot n 5 & 5 oishesin & 5 2 s BSOS s 5 £79 DRe
Kornos Water Treatment Works and Pumping Station
Maintenantce. BXPENEEE = o vuwin s o & o wiveiei &6 & 5 o oo § 5 @ @b 3 476
EIBGEFICHEY: « ¢ o anvearn # 2 5 sansiin 8 ¥ 0 5 0955 ¥ 5 5 & & SUsessta S 5 B & & b 43 Zic
WABEE s sw e v & ¢ gomis 5 ¥ 5 GR0WE S 5§ EREeE 8 58 DFETs 8 & 85 50 480
MisCeTTaleols SXParnSes vosivis vy soeoes s s s b woavme s 55 s i 36 976
S
TFOEBL Gk 6 5 3 5 € 5 vusssunrn % w & o 4 X 5 siasieism o o 8 o 8 HHEGAT S o xn 5 o £139 204
Purchase of Water from Private Sources .............. £45 829
GRAND TONAL. . . oo 5w @ snemenms » 5 o etk 5 5§ % o8 Vi@ B G W% 6 e £724 108
Revenue
Value o7 water delivered to Nicosia Water Becardx
VW 16.3 CONBS/MIY iiasineoib t s 0nonas as s ienliniesssss 1 973 086
Value of water delivered directly to other consumers
p e 2 N S 253 331
Total value of water delivered in 1989 ............. £2 226 417

* This figure is calculated at the actual rates at which the
Water Board is charged. As from 1.3.1982 these rates represent
only 75% of the actual cost of the water. The balance 1i1s a
government grant to the Water Board on account of the guantity 1t
supplies to the turkish-occupied sector of Nicesia for which no
payment 1S received by the Board.
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Table IX-4 (continued)
NICOSIA WATER SUPPLY

c .
Less amount actually collected in 1988 in respect of

water delivered in 1989 .. ...ttt 1 608 80§
Amount ocutstanding on 31.12.89 for water delivered

T TOBD & v w oo ®m & e Sodeions s & ¥ & ¥ & 5T R B e 8 R S RS S E @ 2 £ 817 612
EXPENDITURE AND REVENUE ACCOUNT FOR 1989

Amount cutstanding by 31.12.88 .. ittt nnennennn 1 103 033
Less amount collected in 1982 1n respect of water -
delivered before 31.12.88 ...t e ennennen. 8980 725
Amount outstanding on 31.12.1298%2 for water delivered )
Betore 81 t2«:88 :ivcrismwminiss s se s dbaidEss v o 6o sieals@n s s 128 308
Total amount outstanding on 31.12.1989 ............. 745 921
Total amount collected 1N 1989 . .v vt ittt inneeennn £2 589 £30°

This statement does not 1include for the amortization of the_

Government 1installations and eguipment of the systam. The
amortization cost of these installations and equipment 1S
estimated at £1,211,860 annually as given in Table IX-5. Without

taking 1into account office overheads the surplus for the year
1889 amounts to £2%0,458.

SUMMARY OF EXPENDITURE AND REVENUE i

- Operation and Maintenance eXPEeNSES: . v v vt v v ennn 724 108
- Amortizaticn COST ... vv v v P B 1 211 €60
Total Expenditure ....u.s.: B BTN B 6 R 1 SREMESAIN A 6 B BN 1 935 ¢68-
- Revenue generated (excl. value of water supplied
o turkish -occupied areas) sswivs e s e oty s &85 s 2 226 417
SUEDIS Tams 55 e eais 5 8 4 8 5 o o wislei i § 6 8 6 5 Vaelees & % sw 8§ ove 290 459 -
If outstanding payments are not considered as revenue
then there is a deficit of £327,163 as follows:
= “Total EBXDENCTLUITE s e s s o emmviise o 6 5 s oo % 5 o & 5 s 5 a6 1 835 968
= _Amount actually collected: TN 1989 .. .ewewmis oo o5 v oo 1 608 805.
DIET RO TG o » o o s dtee e s o s oo e e ————_—— 327163
Table IX-5 -
NICOSIA WATER SUPPLY
AMORTIZATION COSTS
Installations Year Capital Period Annual
comple- Cost Years Amorti-
ted zation
Cost
£ £
Pre-1982 installations - 1 748 300 Varies 107 760
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Table IX-5 (continued)
NICOSIA WATER SUPPLY
AMORTIZATION COSTS

Installations Year Capital Pericd Annual
cemple- Cost Years Amorti-
ted zation

Cost
£ £

vasilikos-Pendaskinos
Project Phase I
(Dhypotamos Pumping
Sstation and Dhypotamos-
Stavrovouni-Lakatamia
Pipeline)

= ©1Vi1 WOrKS s s+ o o ewsa 1982 2 650 00C 40 245 344
- E &§Mplant ... 1882 350 00C 15 43 420
1982 Emeragency Schemes
Dhenia ....oeeeneeeenns 1932 g0 000 5 23 138
TAVIOVOUNT v v v v v v oo vvn 1982 78 000 5 20 058
1983 Emergency Schemes
(Pyrga-Stavrovouni-
Yeri-Dhali-kattoudhiza) 1983 75 100 5 19 307
1884 Emergency Schemes
(Pyrga-DLhali-Kattoudhia) 1984 17 767 5 4 567
Vasilikeos Pendaskinos
Project Phase I1I
(Kornos Treatment Works
and Pumping Statiocn)
- CAVET Works . ::: 3¢ e 1286 1 398 470 40 13C 000
- E &M Plant ........ S 1986 128 000 20 123 570
Dhypotamos Dam and
Mareoni Diversicn (5 200 £00)
Water Supply Component 1886 4 237 090 40 403 180
VERHGETES mseaswmis % 3 % 5 % w e {50 000)
Allocated to Water Supply 18886 25 000 5 6 430
Consultants fees ....... (880 000)
43.6% allocated to
Water Supply .....cc.0... 1886 481 140 40 44 730
TOERT & soswvmmsnm s & 6 8 8 & S0GSUD 6 5 @ 8% SOEHRETS B 5 @S 5 & 9 eieeeiste ® s X £1 211 860

Note: Figures in parentheses indicate total cost.
Water Supply to Government Residences and Institutions 1in Nicosia
In addition to the water supplied for domestic use by the Nicosia

Water Board, Government houses, offices and other institutions
are supplied, 1in most cases free of charge, with water for

irrigation and cleaning purposes by a separate water supply
system. The sources of this system are four berehcies situatled

IX-15




within the built up area of Nicosia. The total guantity of water
produced from these sources during 1989 was 104,650m®* which met
satisfactorily the demand. The total expenditure, (which is"
borne by Government) for the operation and maintenance of this
system for 1988 was £13,841 as follows:

= ETeCEFICIEY' tansfa i s o oenm s & Sy § % & & 065emais &% & 8 68 o sl s 1,050
— WAGES “amiiarnvamisiisninanit s avOTE N s v SDEEIEE § 5 %8 & Haleions & 10,268
= MATREERNAMICE. ieiein o o a5 o omiey s 5 6 BEEE 85 65 S@Eine 55668 vekie e s 1,785
- MisScellaneouUsS EXPDENSES .« . veeeneesoesasssessssnsensoneas 730
T L R e e e= e £13, 841
Note: Expenditure undsr the neading "Wages” inciudes aliso the
wages for the maintenance and repairs to large water

>
« N

meters which are carried out by the same gar
this system.

Kornos Water Treatment Works

During 1982, the Water Treatment Works at Kornos was operated at
various throughputs upto 1ts Tull capacity of 32,000m® per day
and covered a substantial part (about 55%) of Nicosia's water
supply demand.

The raw water treated by the plant, is either obtained by gravity

from Lefkara Dam or boosted from Dhypotamos Dam via Dhypotamos

Pumping Station. After a well controlled treatment process the

water is pumped via Kornos Pumping Station to Stavrovounti

Balancing Reservoir and hence conveyed by gravity to Lakatamia-
Service Reservolr south of Nicosia.

The total quantity of water produced was 7,308,3850m® against a
total energy consumption (including pumping) of 20674&80kWh. The .
consumption of chemicals was as follows:

AU DU SHTPRAES! s 6 v 5 wevenss & s 6 s eISERGe B % @ 6 W ¥ S 218 350 kg -
PONYEIECEROMYEE & o wasinsen @ v 5 snmsdns o & & Soaaiss 5 % 5 5 6 ¢ 8 geae 284 kg
Calici um HYyAroxide ((LIYME) & s ¢ vuseu s v o v stmeacats 4 % 6 5 8 ¢ 66 -
ChTOFr1ME BaS swi s v & owsmi®s 4 @ 3 o Saile s B Ew RGN R S w8 8 5 aisi 11 000 kg

The water guality throughout all the steps from the source to the
destination, was assured by careful control and monitoring. .
Bacteriological and chemical analyses were performed regularly
at Kornos Water Treatment Laboratory.

In addition to the above analyses, water samples from various
sources of drinking and irrigation water supplies within the
Nicosia district are also subjected to a complete icnic analysis
on a routine basis. The iconic analysis includes determination of

the electrical conductivity, hardness, pH, total dissolved
solids, chlorides, sulphates, carbonates, bicarbonates, nitrates,
sodium, potassium, calcium and magnesium. Other specific

analyses concerning the determination of aluminium residual,
total 1iron content, total alumina, suspended solids, sludge
cohesion, sludge concentration, turbidity, colour, chiorine
residual, taste and odor, aggressiveness, suspendend solids and
alkalinity were also carried cut. -
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Within the activities of the Kornos Water Treatment Latoratory
were also:

C2) The collection and analysis of various water sampies 1n
connection with: a) Plant-research projects aiming to
improve certain operational parameters, related to the

filtration and coagulation processes and/or to suggest
treatment modifications which tend to lower the cost of
water procduction (eg. use of direct fiitration to treat

the raw water from Lefkara dam). b) Departmental projects
such as tihe monitoring cf water quality in Kouris, Lefkara
and Dhypotamos Reservoirs, . Vasilikos-Pendaskinos

irrigation area and "mobile” filtraticn units.

(114) The application of analytical methods for the
erminaticon cf boron, copper, chromium, manganese,
oride, nitrites, chemical oxygen demand CoD);
ssolved oxygen (DO), Langelier Index (LI) in water, by
sing Uv/Vvis spectrophotometer and 1on-seliective
lectirodes.

C590915) The operations of chemical reagents and glassware stores
and records-keeping of various analytical methods and
grinking water standards.

The analyses carried ocut at Kornos Water Treatment Works

Laboratory amounted to 1116 of which 1025 were chemical analyses

and 91 were bacteriological analyses.

Thus:

(i) t41 complete sets of ionic analysis (esach one consists of
13 determinations) were carried out cf these 406 analvses
were performed on samples from Nicecsia district 120 from
Engomi reservoir and the remaining on samples taken Trom
Kornos Treatment Works as well as Lefkara and Dhypotames

Dams.
(ii1) In addition 384 specialised analyses were carried out of
which: 132 were determinations of aluminium, 25 of 1ron,
13 of copper, 127 of boron, 29 of dissoclved oxygen, 6 of
Langelier Index, 18 of sludge concentration, 26 of
suspended soclids, 3 of manganese and 3 of chromium.
(111) The bacteriological analyses were performed on samples of

raw and final water from both Kornos and Khircokitia Water
Treatment Works as well as on samples from the large dams.

The operation of the Treatment Plant was carefully
contrelled throughout all stages and the routine maintenance was
programmed and performed successtully. In addition, all i1tems of
mechanical equipment have been serviced and maintenance work has
been carried out on buildings and civil engineering structures.
Thus, water reservoirs, reagent tanks, pipelines, dosing pumps,
chlorinators, valves, boosters and many cther items of equipment
and machinery were appropriately maintained and painted with
standard characteristic colours. The modification of certain
parts of the existing electromechanical installation and the
application of additional accessories improved substantially the
ocperaticnal efficiency of the plant.
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CENTRAL WATER SUPPLY SYSTEM

The System

The Central Water Supply System (CWSS) 1s 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 now serves the Towns of Larnaca and Famagusta
and more than 40 communities in the respective districts.

The system provides both underground water being pumped from

several ©boreholes 1in the areas of Khirokitia, Skarinou,
Alethriko, Anglisidhes and Klavdhia villages and surface water’
from Yermasoyia, Kalavasos and Kouris Dams. The Southern

Conveyor Project supplies water via a temporary cross connection,
upstream of Tokhni Pumping Station.

The water from Yermasoyia dam 1s pumped to Akrounda Phinikaria
Balancinhg Reservoir and thence, gravitated to Vasilikes Pumping
Station from where 1t 1s boosted to the Raw Water Balancing.
Reservoir at Khirokitia Treatment Works. The provision of water
from Yermasoyla dam was discontinued on 31.5.1889 after the
connection of the System to the main conveyor of the Southern-
Conveyor Project. The water of the Yermasoyia dam will in future
be used for local irrigation and recharge of the aquifer
donwstream of the dam where there are a number of borehcles
supplying water to Limassol Water Board, Amathus, and Mouttayiaka
Regicnal Scheme.

The water from Kalavasos dam 1is conveyed by gravity along a
pipeline to Tokhni Pumping Station and from there 1t 1s pumped to
the Raw Water Balancing Reservoir at Khirokitia Treatment Works.

The surface water is being treated at the Khirckitia Treatment’
Works which had been extended in 1885 and 1ts capacity 1ncreased
to 32,000m3 /day. Treated and borehole water 1is conveyed along
the 70 km 1long Famagusta pipeline running from Khirokitia to
Phrenaros reservoir south of Famagusta.

Borehole sources and communities are connected at various points
along the Famagusta pipeline which 1n effect forms the backbone

of the CWSS.

The water held in storage in the Yermasoyia dam reservoir cn 1st

January, 1988 was 7,420,000m3® representing 55% of the reservoir

capacity and by the 1st January, 1980 the total water storage was
4,106,000m3 representing 30.4% of the reservoir capacity. The

total inflow net of overflow and net of seepage losses during the

year was 10,376,000m® and the total drawoff including water for

irrigation, domestic, recharge and evaporation was 13,483,000ms.

The quantity drawn off by the CWSS for domestic purposes was

170,785m3 .

The water held in storage 1in the Kalavasos dam reservoir on
ist January, 1883 was 9,284,000m representing 54.3% of the
reservoir capacity and by the 1st January, 1980 the total water
storage was 10,471,000m3 representing 61.2% of the reservoir _
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capacity. The total 1inflow net cof seepage losses during the year
was 10,856,000m3 and the total drawoff 1including water for
irrigation, domestic and evaporation was 9,497,000m? . The draw
off quantity for domestic purposes was 4,648,258m3 .

Water from the Southern Conveyor 1s drawn as from January, 1989,
The total quantity drawn during the year was 2.925MCM.

The total gquantity of water pumped and/or treated from al)
sources of this scheme during 19289 was 8,583,770m® (including
losses and guantities supplied to Akrounda-Phinikaria local
irrigators) and the total consumption was 8,7985,474m3.
(excluding 66,470m® supplied to Akrounda-Phinikaria irrigators).
The total demand on the system during 1988 was 8.80MCM compared
to 2.38MCM during 183¢.

New Schemes and Improvements
Kophinou Pumping Station

The object of the scheme 1s to increase the carrying capacity of
the Famagusta conveyor to meet the increated demand. At present
the pumping station will operate for a few months 1n summer to
meet the peak demands.

The scheme provided for the construction of a pump house, the
installation of 2 No. centrifugal pumps With electric motors
rated at 200kw each, and the instaliation of automatic operation
system. The pumps operzate alternatively and the output of each
one is 1384m3 /hr, which correspond to the output o¢f Fhirokitia
Treatment Plant. With the operation of the Pumping Station, the
carrying capacity of Famagusta conveyor, has increased by 20%.
Work for the execution of the scheme started on 15.2.1988 and
was completed at the end of September, 1889, at a total cost of
£198,606, of which £80,000 was the value and instalation expenses
of electromechanical eguipment.

Extension of Khirokitia Stores

As a result of the extension in 1885, of the Khirckitia Treatment
Plant, the existing storage, space proved inadequate to store the
reguired guanhtities of Alum and Chlorine. Plans were preparesd
and the necessary fTunds were made available in 1888.

Work on the extension of the alum and chlorine stores commenced
on 28.2.1888 and was completed on 7.4.1989 at a total cost of
£23,000. The alum store was extended by 102m? and the <chlorine
store by 21m?, The alum store can now accommodate easily 250
tons and the Chlorine store, 18 drums of 1,000kg =sach.

Larnaca Water Board New Connection
This scheme provided for the laying of a 4,500m 1long A.C.
pipeline, 400mm dia, Class 15 from a point upstream of Alethriko

Break Presssure Tank to the Becard’'s Reservoirs at Tremithos. The
aim of the scheme i1s to supply increased quantities of water to
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the Board, from the Famaguta conveycr. At a later stage this
pipeline, will be modified to work 1n the oposite direction
to convey water from the proposed Tersephanou Water Treatment-
Works to Alethriko Break Pressure Tank.

Work for the execution of the scheme commenced on 21.1.198% and
was complieted in August 1989 at a total cost of £106,000.

Sources and Production

The main sources of the Central Water Supply System and thelr
production over the years 1986 to 1989 are given in table IX-6

below. 5
Table IX-6
CENTRAL WATER SUPPLY SYSTEM ®
YIELD OF SOURCES IN MCM PER ANNUM 1986-19883
Source Year
1986 1987 1988 1989
Khirokitia Treatment Works )
- Drawing from Yermasoyia 2..8%5 2.854 2 T4 0.1863
- Drawing from Lefkara
DM G s 8 & 0 Selasioms & 5 8 0.025 - 0.040 0i: 131 i

- Drawing from Vasilikos

Subsurface Dam ....... - 0.044 0.7195 .00z
- Drawing from
Kalavasos Dam ........ 3.87¢6 4,739 4,807 4,445

- Southern Conveyor p— e F— 2.925
Sub-total Khirokitia

Treatment Works ......... 6.216 7 687 7507 7.666

01d Boreholes s
- Khirokita group ...... 0.091(2) 0.039(2) 0.0338(1) 0.055(1)
- Alethriko group ...... 0.069(1) 0.051(1) 0.182(2) 0.160(2)
Sub-toral old boreholes 0.160 0.080 c.221 0.215
Yermasoyia dam

(for APrigation) cuawwasess 0.356 0.339 0.335 0.066
1982-83 Emergency Schemes

= SKarinew :sieusssied 0.110(3) 0.104(3) 0.092(3) 0.060(1) .
e 61 0 R e O 11589 O 11D ¢80 156 (+8:)Or:4:-52 (:3v)
- Klavdhia ..cecooeoess 0.294(5) 0.192(5) 0.264(5) 0.301(5)
- Khirokitia .......... 0.065(1) 0.029(1) 0.002(1) ©0.003(1) .
- Anglisidhes ......... 0.263(1) 0.314(1) 0.222(1) 0.121(1)
Sub-total Emerg.Schemes 0.847 0.758 0.736 0.637
TOEALNS sssws s nwswssse v s 54 7.5789 8.824 8.792 §.584
Note: Figures in parentheses indicate the number of boreholes.

The quantities for the treatment works production are given net
of treatment losses.

Bulk Consumption
Table IX-7 shows the bulk consumption of the various communities

served by the CWSS over the years 1886-&9.
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Table IX-7
CENTRAL WATER SUPPLY SYSTEM
BULK CONSUMPTICON IN MCM PER ANNUM 1986-1989

Community Served Consumption from CWSS
1986 1887 1988

Western Region Villages

. 037 .0z8

in

MCM
1989

Pane LEeTRaAIra ....sess s msmmess e s os s s 0.042 0 ] 0.033
Kato Lefkara ........coiiiiiinnennn 0.009 0.008 0.008 0.009
Kato:- -DREYS wiecsm o o o s o o samosisie s s o o w o o 0.006 0.008 0.003 0.001
VEVER o s o5 o s ® § & & & cqamemsym e o o 8 s e 0.006 . 0,007 0.005 0. Q07
KIBERTAKS! o s w5 & » @ susmmerion & & 8 & & # @ 2.039 0.036 0.028 0.035
ME&ZOEOS o vawivss s o v & S EEEE s & &% 0 & 6o 0.043 0.042 0.045 0.054
KIVNITSIT socivess es v s Sasensy oe os s ae 0.024 0.026 0.024 0.0286
Tokhnd :cicasnsss st dddanpnissavmasis 0028 0.0286 Q.026 0.025
MERONVAEL & o o sientin 8 & & 5 o Gmaesiind 4 8.4 8 & & 54 0.005 0.005 0.005 D.0086
KRV PORKYBER. viueis o o 5 o 5 seiazssiss s @ o o & % e 0.024 0.002 et i
L= Y o T R 0.038 0.036 0.041 0,048
VNN 5o & 0w aramses s 8 5 5 8 LSRRGS S S B @ $ 58 0.027 0.036 0.045 0. 052
Psematismenos «  « « s v wemieras s & % & % @ & @ 0.010 0.011 0.014 0.015
KOphifoU sewounzss oy S@enmens 5 e o ae 0.063 0.08&2 0.081 0.064
Alpanda-Anaphotia ......cvoeiveeen 0.040 0.037 0.043 0.054
Meneou-Dhromoaxia-Tersephanou .... 0.491 0.5583 0.422 0.286
K1 aVdiIa siseins d 4 6 L ame e d3 s 5 5 Sak 0.034 0.030 0.031 G.030
KaToKNOrio ittt e it ettt v e e e 0.002 0.023 C.0086 s
= e e 0.004 0.025 0.023 0.01¢9
Governor's Beach ... awsewsss ons o == =i 0.001 0.004
SKEATIHOU! ocmoives @ & o« 5 stedemen s & & o 0 ¥ & noe i e - 0.002
AY 108 ThEeOANOTroS . i ceriues v w6 o o = = == 0.005
Sub-total Western Villages ....... 0.936 1.030 0.889 0.775
Eastern Villages

AraiPDOU &t vttt ettt e 0.274 0.298 0.331 0.207
XY TotYmMbOU & ittt ittt ittt 0.135 0.142 0.151 0.155
DB ARINYE: s s o % & © sqeneswmsis 5 @ & 6 & v 0.180 0.192 0.205 0.223
AVGOROW: o sevwriss 5 @ & v o smaaies & A 6 & & & ¥ o C.156 B VTT 0.201 0.204
PRIrENArDS wowvee s 5% v & esmrem & o 8 5 6 5 ¥ 6 0.039 0.051 0.068 0.068
LIVEGHIE: woswa s s s s vovnean e 5 5 8 & § % a% 0.125 0.136 0.1686 0.203
VOrokil il cuawm g e ¢ b awiemms 58 4 8 8 o val 0.087 0.096 0.096 0.107
SOCAPE s vseat i3 s S r o an e s s a s v van 0. 187 0.146 0.148 0; 172
Paral TmAT 205 s o 5 5w ostemedos 6 4 5 8 5 sk 0.462 0.618 0.694 0.885
AYia Napa .. in ittt st nnns 0.475 0.719 0.855 1. 135
= 1 T > 0.024 0.026 0.021 0.028
THEOUE VT creenesaic me & o smnessiems i 5 @ & & 5 5w 0.041 0.042 0.048 0.0561
Aradippou-Livestock area ......... - = - -
ANZA0: CAMD wvewn & 5 o & ¢ s 5 @ & @ & & sl 0.028 0.013 0017 0.013
Akhna Forest (Displaced Persons) . 0.098 0.105 0.115 0.182
BY LA oo v soe@nm s 5 § ansnielie %5 & o S 0.098 0103 0.116 0.125
Ormidhia, wesns s @ s vasvemre s o 5 5 8o o 0.027 0.068 0.101 0.141
XYVOPNAGOU  «vio v v o o viooisneososas soe 0.127 0.217 0.202 0.242
VrySOUT TS v ittt it it i it ettt e e e nss e 0.007 0.024 0D.022
[ e o 1= A e R . - 0.060 0.109
Sub-total Eastern Villages ....... 2513 3.1586 3.617 4.388
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Table IX-7 (continued)
CENTRAL WATER SUPPLY SYSTEM

BULK CONSUMPTION IN MCM PER ANNUM 1985-1988 3

Community Served Consumption from CWSS 1n MCM.,

1986 1987 1388 1988

Towns -
Larnaca: & essss 35 ¢ sesises & § & sdvmns 2.801 3.213 2.892 2.634
Famagusta (TUurks) .issassessomaeis 0.980 0.976 0.982 0.983
SUD-LOLAT TOWNS v vvvvvnreneennnn. 3.781 4.189 3.874 3.617
Irrigators & Minor Consumers ..... 0.368 0.369 0.2346 0.082
Brafd TOBRT wowis oo s ameem s s wewees 7.598 8.744 8.726 8.862

Expenditure and Revenue

A statement showing expenditure and revenue of the Central Water_
Supply System for the year 12839 1s shown 1in table IX-% below.

Table IX-8 -
CENTRAL WATER SUPPLY SYSTEM

EXPENDITURE AND REVENUE ACCOUNTS FOR 1889

Expenditure

Khirokitia Installations

o)
ENCOUETCTEN e o » 5 5 scnpoiei o o 6 5 aasieds @ 8 @ 8 8 5 o anbessibenns & 5 5 o o egsse 10 028
1 K= e 7= S B A o ™~ e e et o I O oA o MR O OO 0 R B 56 172
Materials and OLhEer S .. vttt ittt ettt et e ee e 42 682
TOBAT o & coomsming e 5 5 8 sy % & 5 W 6 6 8 B BN SR 5 W X 5§ e £108 882
Yermasoyia-Vasilikos Installations
EJSCEEICTEY w5 s s iumdiii s s aeains 59 8 SeisaEme & 5 5 8 5 § aeeai 25 216
WaGES: s ovena it oo sivmion 5 8 o elies 55 58§ Veisemm e s e s s asimis 16 S14
Materials and OThers isscichmmiis ss s dsalimsn®e s & o aisinns 4 462
T 7 e T T N s OO O Ul e e Ny £46 592 -
Pumping and Maintenance Expenses
ElECEFTETEY & v 0 v covmoim s o o 0 woadomd o & 8 8 % € GGeimiems & @ 4 & & S G 22 532-
WEGEE: cavwviem s o 5 s etareiinc ¥ & abieesn & & » & & SgEsse e B % 8 ¥ § eeees 32 742
Matervals andg OTtHErsS & s vwwmves 5 4 % & & seainie & 5 & & 5 & aebem 15 078
TOBAN camisams s 55 5 Sewn % 55 SErSonm & 55 5 ¢ 5 UenE s 5e od & onarse s £70 353
Khirokitia-Lefkara Regional Water Supply Scheme
EVCCETICTEY o v o cmvsonin s o o sowimsisiesn 5 o o 5 susssrioieis s o & o 5 o stwiermin s o 10 003
MBADEEMANGE « « o s sinme s @ o simisseips ® 8 X 5 & v @isen o o 6 8 5 o eissesin o 888
TOBAN cumrusmm v % & o VEmsOmG 5 5 5 SAIGUREE B % B B o eRIMALE B B F % N e @ £11 001
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Table IX-8 (continued)
CENTRAL WATER SUPPLY SYSTEM
BULK CONSUMPTION IN MCM PER ANNUM 1885-1988%

Maintenance Expenses for Civil Engineering Works

WGBS, e sl Sl e n Il st el Al i e s W Sl el e e s e steis 15 692
Materials antl OEMEIREE « s siotwaesnm % o & o o s simieless s o 5 % 0 % G 23 720
TOERT 455 ¢ w s v vosmsms @ 0 % & e eaieines & 3 § 5 ¢ 5 SRuameas e a & & 8 STee e 239 412
Tokhni Pumping Station Installations
B OGP S Tt | oaiomsime oo Ko ai s, o Whsseoneeiues o ing s heai 1o sasenm o s moimp b5 B SLieimeniont 61 361
WA OES Tt v usssreihziol spvmensmxo ey ae s h ey et 2o e, o 14 299
Material)s: ARt OBRETS: . a owwremim a6 o o @ RUESEGHE w0 % 8 58 5 5 5 e -
TOBA N « & & o weravemmie @ 6 5 &6 CRAREIRIG 15 8 ¥ 3 & 8 SRS & 6 6 © 8 5 erEeEe e £75 660
GRAND TOTAL coerass o5 s & @aasintes 66 & § ¢ @Eeens 85 8§ & oarmsiesi £351 900
Notes on Expenditure Account
(a) This statement does not include Tor the amortization
cost of the 1nstallations of the CWSS. Details of capital
costs and annual amortization are given in table IX-9, It

is seen from the table that the total annual amortization
cost of the system amounts to £1,018,020.

(b) Expenditure under the heading “"Khirckitia
Installations” refers to Khirokitia Treatment Works and
Kophihou Pumping Station.

The total quantity of water treated during the year reached
7,666,000m® and the unit running cost was 1.42 cents/m3.

{c) Expenditure under the heading “Yermascyia-Vasilikos
Installations” refers to the running expenses of Yermasoy1ia
Boosting Station, Vasilikos Boosting Station and Vasilikes
Subsurface Dam Pumping Scheme.

(d) Expenditure under the heading "Pumping and Maintenance
Expenses” refers to the following installations:

BH 4/62 in the Khirokitia area
BHs 45/73, 235/73 in the Alethriko area

1982-1983 Emergency Scheme Installations

BHs 114/80, 127/80, 112/80, 38/82, 16/7% 1in the
Klavdhia area.

BHs 73/80, 15/83, 75/83 1in the Alethriko area.
BH 55/83, in the Skarinou area.

BH 45/61 in the Khirokitia area.

BH 141/83 in the Anglisidhes area.

The total quantity produced by these borehole scurces

during 1988 was 851,300m®. The unit cost of pumping and
maintenance was therefcre 8.28 cents/md.
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(e) Expenditure under the heading "Khirckitia-Lefkara
Regional Water Supply Scheme” refers to the running.
expenses of two boosters, pumping treated water tc Panco
Lefkara, Kato Lefkara, Kato Dhrys and Vavia villages. The
total quantity of water boosted during the year was
50,963m3 .

(&) Expenditure under the heading "Maintenance Expenses’
for Civil Engineering Works" refers to maintenance
expenses for the Yermasoyia-Khirokitia, Lefkara-Khirokitia
Tokhni-Khirokitia Khirokitia-Phrenaros pipeline
conveyors and other installations.

(g) Expenditure under the heading "Tokhni Pumping Station

Installaticns" refers to the running expenses of Tour.
boosters at Tokhni Pumping Station pumping raw water from
Kalavasos dam and Southern Conveyor to rhirckitia

Reservoir.

Revenue -

Revenue Generated in 1989

m

Value of water delivered to Larnaca Water Board 1in

13889 e e i S SRR e o AR 6 W S 8 UGS 8 R e SR R @ W 571 634
Value of water delivered to Famagusta area occupied by

TUFKS Th 1889 «wvowwiss v s e R e e TR 213 220
Value of water delivered to other consumers in 198¢% .. 1 221 450
*Total value of water delivered in 1888 .............. 2 006 304
Less amount actually collected 1n 198% 1n respect

cf water delivered in 19839 ..... P oreariastbins Bal e T 750 605
*Amount outstanding on 31.12.1983 for water delivered i
T TOCG  ivevim o @5 & & wysiens & 5 5 SEIRSIEE 56 # 8 SHESARTAYS B B § & & eesoiee s @ b b 1 255 €99
xkAmount outstanding on 31.12.1988 ... iivvnvinnnas 2 701 &81
Less amount collected in 198% in respect of water

del ivered befTore B8T1:12: 1988 iuivs i vsaas 55 @& o oaiest s & & b S16 488
Amount outstanding by 31.12.838 for water delivered

befolre 81 .12.88 ..ciwss s amesesis e SRR CiRAE N E s 1 785 393
*x*Total amount outstanding by 31.12.1889 ............ 3 041 092 °
Total amount collectad TN 1989 « . cuserme @ o o wwisrosess s s & o s 1 667 0983

Notes on Revenue Account

* Includes an amount of £213,220 representing the value of
982,580m® of water supplied to Famagusta area occupied by
Turks.

*% Includes an amount of £1,594,5380 representing the value
of 13,990,042m% of water supplied to Famagusta area
occupied by Turks during the years 1974-1988.

x%x% Includes an amount of £1,807,810 representing the valu
of 14,972,622m3 of water supplied to Famagusta are
occupied by Turks during the years 1974-1888.

IX-24




Tabla IX-9
LARNACA-FAMAGUSTA-CENTRAL WATER SUPPLY SYSTEM
AMORTIZATION COSTS OF CAPITAL INVESTMENTS

Installations Year Capital Period Annual‘
comple- Cost Years Amortization
ted COoSsSt

< £

Vasilikos & Khirokitia
BHs & Conveyors ........... 1870 239 800 40 22 290
Khirokitia Phrenaros
PDAPelIle Luskssssasasnuns sy 1970 879 200 40 g1 740
Letkara Dam ......ccvveueen 1974 1 268 600 40 117 740
Lefkara-kKhirckitia pipeline 1374 367 000 40 34 120
Khirokitia Treatment Works 1974 227 200 40 21 120
Yermasoyita Dam .« «oeceem s o o 1968 (950 000)
= Charged €6 W.S: swwmss s e 330 430 40 30 720
Yermasoyia Conveyor ....... 1882 Q50 000 10 148 030
Emergency BHS .:ivivieinssseos 1983 1756 777 5 45 180
Khirokitia Treatment Works
extension:
S ICITVEL T eimre om0 % mnossmoim w x> 1985 136 955 40 12 730
S M I8 B G won e s soesaeee e B E s s 1985 112 728 20 12 350
Kalavasos BDEM . v vsversmeu o % 1985 (6 358 000)
- 40% charged to W.S. .... 2 543 200 40 235 420
Kalavasos pipelinhe ....... 1985 (2 124 000)
- 40% charged to W.S. .... 1 633 €00 40 151 800
Tokhni Pumping Station:
i O 77 T 1985 193 €00 40 17 240
SN I8 B e s e s o ) s e 1985 327 000 20 35 820
Vehicles for VPP (part) 1985 5 000 5 11 570
Kophinou Pumping Station
= AV T w5 s @5 5 o slecsin s s s W 1988 118 606 40 11 030
= M B E ssssdveiennussiiags 1889 80 000 20 8 760
Famagusta Pipeline
- Construction of chambers

for swabbing ........... 13889 50 176 40 4 660
New Larnaca Connection ... 1989 106 000 40 9 850
Khrirokitia Treatment Plant
- ExXxtension of Alum and

Chlorine Stores ........ 1289 23 020 40 2 140

TOSANS re s iserads s s st £98 804 790 £1 016 020

Chemical Laboratory of Khirokitia Water Treatment Works

The Khirokitia Water Treatment Works were commissioned in 1874,
For the period 1974-78 the operators at the works carried out
some simple chemical tests, (analyses) of the water to check 1its
chleorine content, turbidity, conductivity and colour.

In early 1878 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 1laboratory 1s presently staffed with two persons only viz.
one Chemist and one Technician 2nd Grade who wocrks as a
Laboratory Technician. The laboratery undertcok all the chemical
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analyses of drinking water from Famagusta, Larnaca, Limasscl and
Paphos districts and carried out chemical tests for water

conductivity, pH, total dissolved solids, total hardness, -

chlorides, sulphates, carbonates, bicarbonates, nitrates, sodium,
potassium, calcium, magnesium and aluminium. AT the
bacteriological tests of raw and drinking water are presentl;
being carried out by the State General Laboratory in Nicosia.

Samples of water from existing boreholes and reserveirs being
used for urban water supply are collected monthly by the WDD
Regional Offices and are tested at the laboratory. Alsc samples
of the water wused for rural water supply are tested annually.

In addition to the above analyses, the laboratcory also carries

cut several chemical tests 1In connection with new projects
undertaken by the Department such as the Southern Conveyor
Project and in cases where water from a new borehole will be used
for drinking purposes.

During the year 1988, 622 chemical anaiyses of drinking water,

were carried out at the laboratory of Khirokitia Water Treatment-

Works. Details of the chemical analyses are shown in Table 1.

In addition to the chemical analyses mentioned above, samples of

water from the Yermasoyia, Kalavascs and Kouris UCams were
collected and jar tests for estimating coagulant dosing
requirements were carried cut,

Table IX-10
SUMMARY OF CHEMICAL ANALYSES-KHIROKITIA CHEMICAL LABORATOCRY
Month Number of samples analysed in 1988
Larnaca Limassol Paphos Pclis Khirokitia Total
January 12 - - i 18 28
February 4 - - g 40 L4
March -= - - s 28 25
April 6 s 1 == 34 41
May 3 - - - 15 18
June -- 2 - i 4 (5]
July - -= - o - -
August - - - == 18 18
September 11 5 15 21 25 80
October 15 3 3 == 22 77
November 46 2 34 == 3 85
December 7 3 39 s 148 197
Total 104 15 126 21 356 622

TOWN WATER BOARDS
NICOSIA WATER BOARD

The town of Nicosia enjoyed again this year an unrestricted
supply throughout the year.

The 1leak detection and monitoring system continued to work with
very encouraging results throughout the year under review. The

nde Ee

unaccounted for water during the year has been reduced to 2

= e

- - — =

E "™ae '@




Water Supply Data

- Total quantity of water delivered to the
service reservoirs (adjusted for change 1n

REBPEEREY o e 5o e 8 & B 5 SNSTENE & & PR —p— 12 106 z60m3
- Total quantity of water consumed as registered

by area meters ( including Nicosia Water

1070711111 BT KoY o 1 A 11 726 863md
- Total quantity of water supplied to Greek Sector -

&s registered by area meters .........o00 000005 & 974 2&d5mz
- Total quantity supplied to Turkish guarter _

as registered by area metersS .. .....ooernennon 2 822 577ms
- Total consumption during 1289 as registered oy

individual consumers meters in the Greek sector

only (incl. bulk and other known consumpticn and

: ARE 2 2 5A4T7Tm3

adjusted For 868 daYSY . :.e5veewan s § 6 semwee o5 5 7 296 547md
= Unadccaunted Tor Water s::ssasnmnis s s v seimams s . 21.5%
- Maximum daily summer consumption (Based on area

meter readings and inciuding Niccsia Water

Commission. Registered on 16.5.198¢-unrestricted _

SUBBD RV o5 @aw s s s 5 ©F &8 @mREaem 56 o5 G Gee@umbon [ 8w 3 43 014m3
- Total number of consumers on 31.12.88 (Gresk

SECEOr ORI Y) inwaiG s 88 i o REe s Ve s v RN R R 3 4 47 z00
- Total number of consumers conhected in 18838 ... 1 &19
- Tetal number of consumers disconnected in 1989 257
- Total number of consumers on 31.12.198% ....... 48 762
- Average number of consumers during 1289 ....... 47 931
- Average gross supply per consumer ....... wmls N MRS 505 1/day
- Extension of distribution system (100mm and 150mm

N O o 1 o == 13 310m
- Total length of distribution system as at

STl IR & v s F e SHOPEEER §% 8 & T HERTR 5 S 55 5 o ece 548,587m
- Total number of Fire Hydrants installed during

1989 ;5565 5 R B e w m e mmamsmI Y s 8 e e W 8 6 5 ; 40
- Total number of Fire Hydrants installed as on

31.12.19889 1,950

From the informaticon available, the guantity of water supplied to
the area of Nicosia under Turkish control (As registered by area
meters). was 3.823MCM or 23.32% of the total quantity delivered
to the service reservoirs.
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sol Watér Board

ater Board Sources met satisfactorily the water demand and
own enjoyed a satisfactory supply throughout the year 1989.

[
chemes
(a) Work under contract No. 3 continued throughout the year
and is expected to be completed by April, 1980. The work
includes the connection of 11 boreholes at
Potamos-tis-Yermasoyias Area and conveyance of he water to
the new 19,0003 capacity Service Reservoir of Zone 1. The

total cost of the work under this contract is  about-
£1,600,000.

(b) Work under contract No. 4 commenced and includes the
installation of the Telemetry system.

(c) Work under contract No. 7 has also commenced and
provides for the extension of the Service Reservoir of Zone.
2 for an additional capacity of 8,500m3.

(d) Other improvements to water Supply System are envisaged.
under contract No. 8 which will be put i1in hand 1n 1880. The
work includes the construction of two Service Reservoirs, of
2,000m® capacity, for zone 4.

Supply Data

tal quantity of water produced from all

Urees dUrtRg 1989 : iviwwmanss s s s 5 blaseiste e s 55 6 5a 11 061 13m?
tal gquantity of water cconsumed as rsagistered

A MELOIS mvs o o 5 iiseituens & o o & o o oo e 4 e o v o a aeree 10 863 777m3

tal consumption during 1989 as registered by
024 124m3

dividual consumers: METEFS s .. v cwmarens v e s & & e 8

accounted for water (Production/consumption). 27.46%
ximum daily summer consumption (registered _
area meters on 144789 ) s ssisivaimsns e vy daas 43 S03ms

tal number of consumers connected in 1982 (new) 1 484

tal number of consumers on 31.12.1888 ........ 42 592 Z

d o B A2V + v sumivsiemis i w sosimsHOmE | B @ B 8§ GRS 44 076

erage number of consumers during 18838 ........ 43 334

erage gross supply per CONSUMEr . ... .v.''vvensos . 899 1/day

tension of distribution system (100mm, 150mm,

Omm and 250mm A.C. 450mm, 500mm, 600mm, 700mm

d 800mm Ductile Iron Pipes) (Includes pipes laid
der .CONErACE B ) & v o s oo sqmoneimmes 5 6 & 6 5 oo se s & 29 51S8m
tal length of distribution system as at

B25iBIG  aosvarins % @ B & eeEnEe & 8 E e E dERee B B S S Y e % 515 906&m




- Total number cf Fire Hydrants installed during
1989 , wamwis R e AN B R % R R S Biesimie s o v a e e N A, 35

- Total number of Fire Hydrants installed as at
Bl o T2 o TOBY w6 v w6 o wimoite 7o @ @ 8 B 8 SRS S G A G R S G e e 4 1 804

Famagusta Water Board

Since the Turkish occupation of Famagusta town 1n 1974, the
Cyprus Government 1s supplying water to the Turkish residents of
the town without being able to recover its costs. The total
quantity of water supplied during 1289 was 0.S23MCM.

Larnaca Water Board

The town enjoyed unrestricted supply of water for the third Year
running. The water supply of this town was supplemented by 68%
of its total water reguirements from the <Central water Supply
System. The total quantity of water delivered to Larnaca Water
Board frem this system during 1989 was 2.634MCM, which 1s less by
0.258MCM than that of 19288. The production ¢f the Water Boarc
owned sources was 1.223MCM representing an increase of 0.516MCM
och the 1885 production.

Water Supply Data

- Total guantity of water produced from all

SouUrces during 1989 5 o v v vt &5 4 45 6576 5% % 50 3 857 270m3
- Total guantity of water delivered from the

service reservoirs or directiy into the

distribution system (Reservoir OQutlet)......... 32 877 930m3

- Total guantity of water consumed as registered

bY Erea MEeters awnw e s s pnmdeas @i e s s doabhss e s o e, & B 22 200m3

&3]
§)
r

Ay

- Total consumption during 1283 as registered by

individual consumers meters ...ttt i i, 3 237 22z2md
- Unaccounted for water (Production/Consumption) 16.08%
- Maximum daily summer consumption (Based on area

meter readings registered on 4.8.88) .......... 14 220m3
- Total number of consumers connected in 13889 (125

consumers were disconnected) ........ ot E—— 1 018
- Total number of consumers on 31.12.1%888 ........ 20 241

and on 31 < T2 . T8989 &« w cosrmnaoom wiw s VNS AL B RS B 21 1385
- Average number of consumers during 1989 ........ 20 688
- Average gross supply per consumer .............. 511 1/day
- Extension of distribution system (100mm, 150mm,

200mm and 250mm A.C.pipe€S) ....v.c.o.. slieria) ¥ 3§ IS (8 (RSO & 415 m
- Teotal number of Fire Hydrants installed during

I88Y = 2z 5 onemies 5 B & DEGBEE & S 48 & CEEERE 5 5 0N 5O . 21



- Total number of Fire Hydrants installed as at
S a2 NGB o iohwasmyioits, 58 mymmneera e wmnmi s e e BE B S s s 857

Paphos Water Supply

The water supply of the town is administered by the Municipality.
The Municipality’s sources could meet the demand, and the water
supply of the Town was not augmented this year from the "Paphos
Lower Villages" Government Water Supply Scheme. Conseguently the
town enjoyed an unrestricted supply throughout the year.

Water Supply Data

- Total quantity of water produced from all

sotirfces durifng 1989 ciwewwnsssossasueina s s e s vl 2 205 540m3
- Total quantity delivered en route ............. 31 457m3
- Total quantity of water delivered to the

service reservoirs or directiy into the

GHSErTbULTON: BYSEEM: . weimminns 5 o v v € v wEeueme v @ a8 o om0 2 174 083md
- Total consumption during 1989 as registered by

individual consumers meters ........oev i 1 669 117md
= lUnaccounted for Water wssiisssvisvmenen s éi s el 22.90%
- Average daily summer consumption (April-June) 6 056m3
- Total number of consumers connected in 1889 ... 719
- Total number of consumers on 31.12.1888 ....... S 364

and on 31.12.1989 (200 consumers of Anavargos

quarter who are not covered by the town

system and are supplied from Paphos Lower

Villages Scheme, are not included.) ............ 10 113
- Average number of consumers during 1289 ....... 9 739
- Average gross supply per consumer (excluding

ANAVATHEOS: CONSHMERS ) wweii v @ o & o o svmracsiwms « @ & o ¥ dEaes 620 1/day
- EXtension of distribution system .............. 3 9835m
- Total length of distribution system as at

S 5025 POB8 | vmin 55 s s & e 5 8 SaeleleioisE B & 5 B suhshesse 162 168m
- Total number of Fire Hydrants installed during

HSE Y] Gat il L an s o1 SEsRteHeOIasTNs & wHe & SUIEISLAGIIeNs & CESESE GIRARS 10
- Total number of Fire Hydrants installed as at

Bl T2 TOBY v o o Savewrets & 5 ¢ ¥ 5 CIaaiienms s & ¥ ¢ Fiesiansly 260

GOVERNMENT REGIONAL WATER SUPPLY SCHEMES

These schemes supply water to rural population on a regional
basis. Water 1is 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 instaliations and are wholly financed by Government.
These schemes operate with automatic control equipment.

Periodic supervision as well as maintenance work are carried out
by tre District Offices of the Department. During 18838 the
following regional schemes were in operation.

Paphos Lower Villages

This scheme supplies water to 22 communitnes, to Mesoyi
Industrial Estate, Anatoliko Industrial Estate, Paphos Airport
and supplements the Paphos Town water supply.

The sources of this scheme are five BHs 67/84, 72/85, 890/85,3/86
and 20/86 1in Xeropotamos river and BH 7/85 near Armou
village.

The total expenditure for the operation and maintenance of
the scheme was £54,993 and the revenue generated was £77,4065.
More details on expenditure and revenue are given cn table IX-11
below:

The total quantity of water produced during 13889 was
1,341,421m3® and the total gquantity delivered was 1,005,717md.

New Schemes and Improvements
- Replacement of "Konia-Armou" pumping main.

The scheme included the replacement of 1810m of 150mm® steel

pipes from “Konia" pumping Station to “Armou” balancing
reservoir. Work for the 1installation of the pumping main
commenced on 16.10.89 and completed in December, 1988 at a

total cost of £35,153.
- Repositioning part of Main Conveyor

A length of 350m of the 3S00mm diameter main conveyor was
laid on private lend and was repositioned at a total cost of
£9,000. Work commenced in June and completed in July, 19383.

- Installation of New Centrifugal pump at Nata Pumping Station

The scheme provided for the 1installation of a new larger,
centrifugal pump with an output of 250m3/hour and a new
electrical control panel, at a cost of £14,2388.

Table IX-11
PAPHOS LOWER VILLAGES REGIONAL WATER SUPPLY SCHEME
EXPENDITURE AND REVENUE ACCOUNT FOR 1989

Expenditure £

ETECEFICItY ©OSE wivs v s asicnss s s s s sslseeiins s & o5 veEhe 37 728
Maintenance: EXPeNSEeS :icsisani s iss s ddsiwninG s s e s o sisies 17 265
TOLEET o x5n o suwesimiesions o o st vatieeme o e 5 e (5 Brbiesememiis (i i mx w1 e eers £54 983




Revenue

Amounht colllected TOrE 1989 wwessse 6w cmemmss oo s v s o
outestanding ‘ACCOUALS TOr TI989 :. . smeenms s s o wanea

Total value of water delivered in 1889 ............

Outstanding accounts by 371.12.1988 ciicinvissesss oo
Less amount collected in 18989 . ...ttt it ittt nnnn

Amount outstanding for water delivered before
BT T2a10BE & & v wivivs v 5 o5 v SRS & 55 &% PRREVNG & 38 ¥ ¥ 8 @oEE

Total amount outstanding by 31.12.1989 .......¢cc...

47
30

259
146
-

405

£77

38

22

£15

£45

This statement does hnot include for the amortization of

capital expenditure of the schemes. The amortization

cost

143
622

667

the
of

the installations is estimated at £38,560 p.a. Without taking
into account administration expenses and other overheads,

total deficit for the year amounts to £16,148.
Arminou Regional Scheme

This scheme supplies water to nine communities.

the scheme is BH 56/72 in Dhiarizos river near Arminou
The total quantity of water distributed to the nine villages
13,776m3

1989 was 66,304m3. An additional quantity of

the

The source of
village.

in
was

supplied for idrrigation to individuals from Mesana and Kedhares.

The total expenditure for the operation and maintenance
scheme was £11,785 while the revenue generated for the

of

was £3,476. More details on expenditure and revenue are given

table IX-12.

Table IX-12

ARMINOU REGIONAL SCHEME

EXPENDITURE AND REVENUE ACCOUNT FOR 1889

Expenditure

ElSCErIGIEY COSE i3 s aienames i seiriinhss s ignsnses s
MaintenancCe @XPENSES .« o s.eviwe s st s asimsigassssssssnssesssie

Revenue

Amount collected for the year 1989 .......¢.cii it
Amount outstanding for 1989 asv:siaswimansss s varaiseiesss

Value of water delivered in 1889 . ...ttt nnnnnnens

Outstanding account by 31.12.1988 .. ..ttt neeaness
Less amount. collected 1R 1989 ... cwmines s o6 oo swinsas s e o

Amount outstanding by 31.12.1883 for water delivered

before 31 s 12:T988 i s vssupiinG s s s ¥ summe &5 5 ¢ & aesEiywes v 3

Total amount outstanding by 31.12.1989 ...............

IX-32

this
same year

in

£3

7
1

476

306
694

£5

612

£7

485
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This statement does not include for the amortization cost of
capital expenditure of the scheme. The amortization cost of the
installations 1is estimated at £ §894p2. The total deficit for
the year, without taking into account administration expenses and
other overheads, amounts to £15,186.

Timi Water Supply Scheme

This scheme supplies water to Timi village only. The source is BH
2821, and the total quantity of water produced during 19839 was
1,979m3 . The total expenditure for the operation and
maintenance of the scheme was £3902 and the revenue generated
was £138. This scheme was abondoned in April 1888, due to the
high nitrates contents of the water of the borehole.

Ambelitis Water Supply Scheme

This scheme supplies water to Ambelitis and Kilinia villages.
The source of the scheme 1is Kefalovrysos spring near Vrecha
village. The water is conveyed to the village storage tanks by a
booster pump installed near the spring. The total quantity of
water pumped in 1989 was 76,773m3. The total expenditure for the
operation and maintenance of the scheme was £5,011 and the
revenue generated was £6,142.

New Schemes and Improvements
Kilinia Water Supply

The scheme provided for the laying of 615m long , 2"®, pipeline,
from a point on the pumping main to the village storage tank, at
a total cost of £5,388. The shceme was put in hand c¢cn 12.9.89
and completed on the 24.11.88.

Amathus Scheme

This scheme has been established under the Government Water Works
Law to supply water to Amathus Tourist Development Area of a
total population of 6,000 persons during summer and 2,000 persons
during winter. The scheme 1is 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 1is
operated by the Limassol District Engineer of the Department 1n
cooperation with the District Officer, Limassol.

The sources of this scheme are three boreholes, Hydr. No. 946,
9923 and 1098, situated in Yermasoyia River. During 1888 the total
quantity of water produced was 919,050m3 and the
quantity distributed was 760,320m®*. The total cost for the
operation and maintenance of the scheme was £79,500 and the
revenue generated for the same year was £59,750. More details
on expenditure and revenue are given on Table IX-13.

IX-33




Table IX-13 .
AMATHUS WATER SUPPLY SCHEME
EXPENDTITURE AND REVENUE ACCOUNT FOR 1989

Expenditure

fog

ElecbriCiEY ‘COSE amiis s 5 ¢ asie@inn s o selseimnR & 8 5 5 o & deiimmsd s 11 735
Maintenance SXPeNSEeS: .. : & waevid ¥ v@eviene i s s waaeEias 12 063
Pumping fees (Yermasoyia aquifer)........... .o veeens 33 2865
Connection Fees refunded . .....oeeeeeoooeeseesesenssiss 22 4389
TOBAY o & CEEEENE % 3 © 5 5 SHSIBIIRG 5 § 5 SENEETE & B 5 $ & 5 S £79 500
Amount credited to the Government Consclidated Fund . 850 000
Revenue

Sale: OFf WAaLel (iemobkstms st s s s s @ewBmas ss s s ok di 4 45 953
Connectilon TeeS: nrnani ars veaen s s nae .ol s s 55 samesaeres s 18 797
O R I s R o e e o tmainsiiio st emmmss e s o=y St e e e i £89 730

Moutayiaka Regional Scheme =

This scheme supplies water to 8 communities of a total popuiaticon
cf 14,900 persons. The sources of the scheme are two toreholes,
64/64 (Hydr.No.287) and 180/59 (Hydr.No.8) situated in Yermasoyia
River. In addition to the abcve sources, some of the said
communities have supplementary sources from springs as follows:

1 Ayios Athanasios village from "Ayios Demetrios” spring (for
the time being the water 1s unsuitable for domestic use).

2 Phinikaria village from "Zavrarkaka"” and "Vrysi tou Yianni" °
springs.
3 Armenokhori village from "Kiparishia" spring (for the time

being the water is unsuitable for domestic use).

The operation and maintenance of the scheme 1s the responsibility
of the District Officer, Limassol.

The total quantity of water distributed to these eight ~
communities 1n 1989 was 503,050m® as given below:

Village Consumption md
AVTE: PRYIA vupuemm s i 6 o Saaas s 8 aeeihi 55 5 56 smeeisemn o e
Polemidhia National Guard CampP. ... ..uv i weennnn.. o
AY168 AERANASTOS ciisesseasaainssssvie S Soms Ao W T 237 960
MOULAY TAKE: o o 5 susunt s o o o o eomioneimis & 5 & susbueis o 8 s v o o wreieies o 86 300
AYTOS TYKNONES /cocne » 5 5 v ssmoms » 5 & eupimaeis s » & ¥ 8 eeiasiey ¥ 61 250
Parekklisha .....ccov i SN (N S SR G 83 570
Moni - Moni National Guard Camp ..... o SRR B s 1 200
MORAATroMld Rl « ¢ wows s s s 5 v s e o 6wz W B e BRI B 15 820
ArmeNGKROTT & ¢ woww s § v 5 ¢ savemmes @ 6 o s TR < 12 120
PRINTRATAR & o o ovmin s 5 5 5 6 sr@u@es & & & aassn & 5 5% 6 5et 655 4 « 4 720
TOLAT Gisassiarsiuias o s o3 VamGion @ 8 8 SEIE T 5 5 5 o oo e o 503 050m3




The total expenditure for the operation and maintenance of
this scheme was £45,722 and the revenue generated was £45,000.
More details on expenditure and revenue are given on Table IX-14:

Table IX-14
MOUTAYIAKA REGIONAL WATER SUPPLY SCHEME
EXPENDITURE AND REVENUE ACCOUNT FOR 1989

Expenditure

157

ETCCLIFTGTITY ‘COST couss o 5 o 5 o sisnenace o o o o s o siaionisioie o o & % s o o 5 oo 23 100
OCperation and MaINLENANCE & v v vt it ittt ettt ettt e e e 15 074
Pumping fees (Yermasoyia AgQUITer) ... i enenens 7 548
TOBRT wonasiumwe @ 8 0 o EEIEE G & 5 8 5 SREeTSEG B B @ 8 ¥ @ elEEsRetete B R B P & B0 8 £45 722
Revenue

AmMOUNT coliected TN 1989 .ttt ittt ettt et e ee e e 14 3860
Amount outstanding by 31.12.1888 .. ...ttt tetnennes 30 €40
TOBAT o wivo o s 6 v wmiwioin s s @ o s 5 o6 onis s oo s s o o araieis s s s s e i & & i £45 0Q0
Outstanding amount by 31.12.1988 ...iwesenissisesnisos 28 890
Legs amount collected Th 1989 ... emasmsissssses o 23 687
Total amount outstanding for water delivered before

BB e A S S B S NG R AN S N e R A N RS B e 5 e s 5 303
Total amount outstanding by 31.12.1983 ... .. ve.n 235 943

Yermasoyia Water Supply Scheme

This scheme supplies water to Yermasoyia villiage and Potames tis
Yermascyias with a total population of 4,000 persons a4uring
Winter and increasing to 30,000 persons during summer due to a
coastal area of Potamcs tis Yermasoyias.

The sources of the scheme are five boreholes, 63/64, 25/7
T.2/35, 107/81 and 25/81 situated in Yermasoyila river, and Ayi
Photis spring. The operation and maintenance of this scheme
the responsibility of Yermasoyia Improvement Board. The tot
quantity of water produced during 1989 was 1,278,045m3 .

The total expenditure for the operation and maintenance of tThe
scheme was £50,180 while the revenue generated was £154,802.

More details on expenditure and revenue are given on table IX-15
below:

Table IX-15
YERMASOYIA WATER SUPPLY SCHEME
EXPENDITURE AND REVENUE ACCOUNT FOR 1989

Expenditure

{ o)
Electricity cost .....viviiennns L T R —————— o 26 860
M I HEENANEE sonwwm 5 » o o e & 5 6§ 5 5 & 00SEERE S 6 o W 5 6 8 PSR GHETR 23 320
Pumping fees (Yermasoyia Aguifer)* ..........c.cvuuu.. 39 &88
TOEA]l oo v utau i s s @5 NEEN 3 8 66 5 o & EEwes sk s §e 5 Rebeme s £8Q (068

T e



Table IX-15 (continued)
YERMASOYIA WATER SUPPLY SCHEME X
EXPENDITURE AND REVENUE ACCOUNT FOR 1889

Revenue
Sale: 0f WaLelr o cowsds s s velaeE 5 & & LEwEmaG & 5 8 5 6 Saieives 3 % 128 564.
ConnecLion TeeS: s o b & LeEias o o 8 SSeiali s & & 8 % 8 Sesiese 5 o s -
Capital eXpenditure i aaei 7 ¢s Csiemind & 8 5 5 5 woreendin o o o o 11 238
Amount outstanding for 1988 .. ... ittt ittt ennenas 15 000
T 0= A e b et T o e e e 184 802.
* This amount has been charged by Government but has not been
paid yet. A further amount of 88,875 representing pumping”®

fees for 1986-1988 1s also outstanding bringing the total
outstanding amount to 128,763.

Phrenaros Pumping Station

This scheme supplies additional guantities of water to Ayia Napa,
Paralimni and Protaras Tourist area. The total quantity of water
pumped during 1889 was 2,128,357m3 and the unit running cost
excluding overheads and amortization costs was 1.30 cents/m®.

A statement showing expenditure and revenue of tThe scheme 1S
shown in table IX-16 below.

Table IX-16
PHRENAROS NEW PUMPING SCHEME
EXPENDITURE AND REVENUE ACCOUNT FOR 19883

Expenditure ®
BIOTETTGIEY st s 5 % 5 v v & sxsieein = % o 5 € pooERGE 3 & ¥ 84058 3 20 &zs
= V= 1= 2= P 5 568
Materials and OLNEIrS v vt i it e et e eneoesnneseneenneenns 1 368
TOLET s s o0 siuen 5 3 5 & $UleiE o § oeiptn s & » & 8 CEEEe s & & DR s o £27 568

Revenue Generated in 1989

m

Value added of water delivered to Ayia Napa, Paralimni
and Protaras Tourist area. (Calculated at 4.6 cents/md

being the additional charge for pumping the water only) g3 162 -

Amount collected in 1988 in respect of water delivered

in 1883 (There were no collections during the year) o
[

Amount outstanding on 31.12.1989 for water delivered

LR - 93 162

Amount outstanding by 31.12.89 for water delivered

before 31.12.88 (There were no collections for the

outstanding amount during the year) 134 253
737 418

Total amount outstanding by 31.12.89 ............... g2 »

—~ T B S R g e o 1 A y p  a gn e e e v v S, 2 A
R Y T R T T A T e 2 % Py oy , AT
X oAt SR SOICLRRE e e e R e e o e e e N S A e oy St AP o




X DIVISION OF OPERATION AND MAINTENANCE-IRRIGATION

BY
N. Tsiourtis
Senior Water Engineer

Introduction

This Division includes the Branches dealing with:

* The management, operation and maintenance of Government Waterworks.
* The maintenance of contributory irrigation projects.

During 1989 the Division consisted of the following staff:

Senior Water Engineer - Head
Executive Engineers I
Topographer Irrigation Engineers
Senior Technical Superintendent
Technical Superintendents

Senior Technicians

Technicians I

Technicians II

Total Staff

OWWNN—=NP =
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Definitions

Government Waterworks:

These are the projects constructed under the Government waterworks
Law Cap. 341. These projects are listed in Tables X-1 and X-9.



Contributory Irrigation Projects

These are projects constructed under the Irrigation Division Law Cap.
342. A 1ist of these projects is given in Tab]es X-6 and X-7. v

MANAGEMENT AND OPERATION PROCEDURES

The management and operation of the various categories waterworks
are carried out as follows:
\

1. Government Waterworks

The management and operation of these projects are carried out by:

(a) Waterworks Committees established according to the provision
of the relevant Law. The waterworks domm1ttees are usually
composed of the following:

Chairman
District Officer of the district in which the projects are situated.
Members

Director of the wWater Development Department or his
representative. Director of the Department of Agriculture or his
representative. Director of the Land and Surveys Department or his
representative. Two or more members elected by the farmers.

The Committee 1is responsible for the overall administration and
management of the Government Waterworks Project such as:

*x To make recommendation on the development, conservation,
management and efficient use of the available water resources of
the project.

* To manage and operate the project with a view to:

- improve the standard of agricultural practices

- improve the methods of irrigation

- increase the revenue from land and water utilization to the full
economic value

- to sell the water at the nominal rates approved by the
Government and see that the fees and charges are collected

(b) The Director of the Water Development Department who
undertakes to operate, manage and maintain the Government
waterworks. The projects whose operation and maintenance are with
the Director of the WDD are the following & Khrysokhou, Paphos,
Southern Conveyor, Vasilikos-Pendaskinos and Xyliatos.

The Committees and the Director of WDD have their own budgets,
approved by the Minister of Finance and the Council of Ministers
respectively.

The water selling rates approved by the Council of Ministers are
shown on Table X-2.




2. Contributory 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
Irrigation Division beneficiaries. The wWater Development
Department 1in 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

1

These are managed directly by the Water'Deve]opment Department
(See Table X-9).

MAINTENANCE PROCEDURES

The maintenance of the irrigation waterworks 1i1s 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
procedures are as follows:

A. Government Waterworks:

The maintenance of these projects is carried out by the Water
Development Department being the Government’s Agency for
waterworks and the costs are paid in full by the Government. By
the term maintenance we mean routine dam and pipeline maintenance,
valves and watermeters 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
respective I D directly.

WATER DEVELOPMENT DATA

Cyprus 1is an island and all available water resources are those
that result from overall precipitation. The total precipitation in
an average year is estimated at 4,600 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 600 MCM and the groundwater and springs another 350 MCM. As it

is seen from the above only 950 MCM or 21% 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.

The surface water resources being such more expensive to be
developed, remained undeveloped until the beginning of the 1960’s.
By the beginning of 1960 the total water storage capacity of dams
all over the island amounted to 6.2 MCM commanding an area of
1,525 Hectars of idrrigated 1land. Soon after this (after
independence) the Government of the Repubiic started a
construction program to develop as much as possible more surface
water resources. Many projects were constructed which 1increased
the water storage capacity of dams, to 294.940 MCM, 276.877 MCM
for irrigation and domestic water supply and the rest 18.063 MCM
for recharge purposes where the commanded are has risen to 33.289
hectars.

Details on the projects and the rate of storage development are
given in Drg. No. AG/IR/37 "Cyprus Dam Project and Regional
Development” and "progress in Dam Construction”.

SUMMARY OF MANAGEMENT, OPERATION AND MAINTENANCE DATA

The overall average precipitation during the hydrological year
under review was 480.5 mm or 93% of the 30 year average of the
Government controlled area, where the total volume of water
available in the dams from the boreholes and river diversions 1in
the Government controlled are amounted to 234.775 MCM. From this
quantity a total of 95.968 MCM were wutilized i.e. 53.217 MCM
were used for irrigation, 15.408 MCM were used for domestic water
supplies, 27.343 MCM were used for groundwater recharge. 1In the
same period: 2.761 MCM seeped through or below the dams and
another 12.702 MCM were lost as evaporation. From the remaining
138.807 MCM, 123.571 MCM remained 1in the dams for over year
storage and the rest 15.236 MCM were 1lost 1in the distribution
system or were recorded as unaccounted. Projects in the Turkish
occupied are not included here as we cannot collect the necessary
information.

The total area commanded by the irrigation projects is estimated
at 33,289 Hectars where an estimated area of 9,897 hectars, has
been irrigated, planted with citrus, bananas, deciduous,
vegetables, potatoes etc.

Maintenance works totalling £795,334 were carried out on fourty
six projects. These 1include routine maintenance on the dam

structures and the distribution systems. For the Government
irrigation works a total of £762,022 were spent where for the
recharge works an amount of £6,362, was spent. For the

contributory projects a total of £26,950 were spent, £13,444 for
the Pitsilia Project and £13,506 for the other contributory

projects.




For the projects water quality samples of water where chemically
analysed. Details are shown on annexes 2, 3 & 4.

Government Waterworks

In the year under review, the total quantity available from
Government irrigation projects reached the figure of 221.455 MCM,
216.111 MCM 1in storage and 5.344 MCM from other resources ie.
river diversions and borehole extractions.

From this total, a quantity of 83.638 MCM or 37.8% was utilized,
48.159 MCM for irrigation, 15.408 MCM for domestic water supply
and 20.071 MCM for recharge purposes. From the remaining 137.817
MCM, 121.832 MCM were retained in the dams as over-annual storage
and the rest 15.985 MCM were lost in the distribution system or
were recorded as unaccounted. In the same period 11.994 MCM were
lost in the form of evaporation where another 2.761 MCM were lost
as seepage or deep percolation (see Table X-1).

The 1irrigation water was used to irrigate fully or partly 8,284
hectares of land planted with citrus, bananas, vines, deciduous,
vegetables, potatoes, cereals and olives (See Annex 1).

The gross income from the sale of water amounted to £2,418,987
being the 1income from the sale of water at the rates shown on
Table X-3. The operational expenses amounted to £425.128 being
the cost for the payment of the watermen, and the bill collectors
etc., which amounted to 0.9 cent/CM of water sold or 0.5 cent/CM
of water wutilized. The maintenance expenses on government pro-
jects amounted to £762.022 i.e. 1.7 cent/CM of water sold or 0.8
cent/CM of water utilized. The power expenses amounted to
£177,631 i.e. 0.4 cent/CM of water sold or 0.2 cent/CM of
water utilized.

The total annual operation, maintenance and power expenses
amounted to £1,023,781 which amounts to 2.2 cent/CM of water sold
or 1.2 cent/CM of water utilized.

Evaporation 1losses from the reservoirs amounted to 11.894 MCM or
5.6% of the total storage capacity available. The seepage Jlosses
where estimated at 2.761 MCM or 1.3% of the total storage.

The overall water wutilization and land utilization indexes are
38.7% and 30.2% respectively. Of the 48.159 MCM wused for
irrigation 45.512 MCM were sold at the nominal rates, (94.5%)
whereas the rest 2.647 MCM, (5.5%) were given free of charge as
water rights or overflows.

A summary of the above data in detail is given in Tables X-1, X-4
and X-5 where more details are given on each project under
separate headings.



Table X-5 gives data on the operation and maintenance of the
government irrigation projects for the last 10 years.

Table X-10 gives data on the operation and maintenance for the
last two years.

Table X-11 gives data on the cost of water.

Contributory Irrigation Projects

In general there are 70 contributory irrigation projects with
total capacity 9.591 MCM commanding an area of 5,896 hectares.
Nine projects of total capacity 5.296 MCM or 55.2% of the total
capacity of contributory schemes, commandidg an area of about
3,027 hectares are situated in the Turkish occupied area and on
which no data are collected. Forty one projects of total capacity
2.193 MCM, commanding an area of 998 hectars belong to the
Pitsilia Project. During the year under review the total quantity
of water collected from the contributory schemes amounted to 6.048
MCM out of which 5.058 MCM were used for the irrigation of 1,613
hectares of land where the rest were 1lost 1in the form of
evaporation or remained in the dams and/or ponds for over year
storage. See Tables X-6, X-7, and X-8 for details.

The maintenance expenses amounted to £26,950, £15,614 as
Government contribution and £11,336 as Irrigation Division
Contribution.

See tables X-12 and X-13 for details.

Recharge Works

On the island there are about 34 recharge projects of total
capacity 18.063 MCM. Out of these projects 19 of total capacity
15.534 MCM or 86.0% of the total recharge capacity are situated in
the Turkish occupied areas. On these, projects no government
control is possible and no data on their use is available. In the
projects situated in the Government controlled area, a quantity of
7.272 MCM was collected by some recharge dams. The maintenance
expenses amounted to £6,362. For 1information on individual
project in the Government controlled are see tables X-9 and X-14.

X-6
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TABLE X-2 - GOVERNMENT IRRIGATION PROJECTS AND APPROVED WATER
CHARGES IN CENT/M3

Ser. Project Overflow Industrial Flat Rate
No.
1 Argaka ......cveeeenn Free - 3.5
2 Ayia Marina ......... 0.5 - 3.5
3 POMOS v-viavaie s & rene aiesivne 0.5 == 3.5
4 KhEY8OKRO . « o6 s s sses - 113 4.5
5 PaAphos. s s P - 9,13 -
(i) Asprokremmos.... - P —— 5.0
(ii) Mavrokolymbos... -— -— 4.5
6 Southern Conveyor.... 0.5 - 7.0
7 (i) Yermasoyia...... 0.5 j == 3.5, 4.0
(ii) Polemidhia...... - - 3.5, 4.0
8 Vasilikos—-Pendaskinos - -— -
(i) Kalavasos ..... - 17 4.5
(ii) Dhypotamos .... - 17 4.5
(1ii11) Lefkara ....... - - 4.0
9 XY NFTAEOS s s 5 5 5 siousoress - 13 4.0
10 Kalopanayiotis....... - - 4.0
11 [0 1 o [ SO A ) == = 3.0
12 Kha-Potami .......... - - -
13 Evdimou-Paramali..... - - 3.0

TABLE X-3 - GOVERNMENT IRRIGATION PROJECTS
TOTAL UNIT COST OF WATER

Ser. Project Unit Cost
No. cent/m3
1 AQaKa wisieiies &5 o awinseisE s s s 15.10
2 Aya. Marina s:ssssissmnisss 9.86
3 P OMOS) s «ocioiis)inicereiaioiial suniel Eiokersalio:s mra 8.97
4 KRy SOKRNOWU . xiv e = » u sswcoimims o« » 15..:10
5 D R G S e i 14,36
6 Southern Conveyor.......... 32.90
7 Yermasoyia-Polemidhia...... 12,75
8 Vasilikos—-Pendaskinos...... 20.54
9 XYTHALOS8 whwmies v & & siswsisne s s 21.30
10 Kalopanayiotis.....eovueve.. 29.75
A KBS o e teiinin siodm sis » & Bisisheiesesiors 21.76

X-8
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TABLE X-6 DATA ON CONTRIBUTORY IRRIGATION WORKS
¥ater avail, m¥x10®  Water used

méx 10
Capacity Yield Area In  Other' Total Evap., Area
mx10® m/h  com. stor. resour. Losses 1Irrig
hect. £ n*x10! hect.
Ser. Project
No.

1 AKLOUROA .covirvnis wmwssvnisi v 22 = 8 22 = 22 20 18 8
7x BRI wonwmimmavessearsin 22 - 174 - - - - - -
kb L R T T T 1 000 - 114 - - 3 - - - -
i BYPSUS siivauiianinmesiaiaae 13 - 85 - - - - - -
5 Kalo Khorio (Klirou) .......... 32 - 181 ki S 32 23 26 ]
6 & 1 o] . 38 - 75 B - | 38 18 30 i
i ROLCHATIS v mummmeires oo 1 = NA & NA NA NA - NA
gx {111 R ————_—— 1100 = 535 = = - - - -
gz Lefka Marathasa ......cvvvvnen 368 - 174 368 - 368 300 29 4 T4
10x Lefka Kafizes ..ivvvivasinians 113 - 103 113 = 113 104 90 103
11 LYRDYE oviniinnmimaniossvanaais 220 - 126 220 - 220 66 17 0 14
12 Lythrodontas Upper ............ 32 - 15 3N - 32 28 26 15
13 Lythrodontas Lower ............ 32 = 15 32 = 32 25 26 15
14z Mig MiT€2 vvvvvnvivnvnininnnn, 330 - 174 - - - - - -
15% (] 11— ——— 2 000 - 902 - - - - - -
6% OVAOE cannanviminimvinavivivin 250 - 852 - - - - - -
17 PAKNYARROS i viviosiinnaninvsinevias 43 - 54 43 = 43 30 34 18
18 Palekhori (Kambi) vvovvvvnvnnn, 620 - 134 620 - 620 500 60 0 134
19 Perd PN . visainssatssvainid 55 - 26 5 - 55 30 44 8
20 Petra Upper .....ovvvvvvnvnnnn. 10) - 628) 10 - 10 g 08 §
21 PELRE | LONBEY alesim s dyncsis vy 25) N 25 C: 25 22 20 23
22 PROBrOROS. ivvmseiin wimmmicamwin s 121 = 23 121 - 121 80 100 58
23 PYRROS wonninwsmmamimmmienosion 283 - 214 283 - 283 260 22 6 87
24 TERIKIIR snaaanenensvems - - 87 0 - 340 300 21 ¢ 24
28 KaRDOS yvusavnissinminvisinssns 2 70 36 - 80 80 80 - 44
26 ChaKISEr wmvsnivnnamimantine i 2 70 44 - 83 83 83 - 13
21 YETAKICE o5 inmisinnivmisnmsnis 2 10 29 - 50 50 50 - 47
28 Khirokitia Pond & B/H No.136/78 205 100 47 206 11 216 186 300 39
29 Esso Galata pond .......vvvunes 35 - 43 3% NA 35 30 40 KA
Total 7408 310 4 898 Z 594 224 2 818 2 244 332.4 848

¥ Project in Turkish occupied areas

1 River Diversion.

2 River Diversion with Dual Pumping stage.
xx River Diversion or Borehole Extraction.

X-11



TABLE X-T DATA OR CONTRIBUTORY IRRIGATION WORKS OF THE PITSILIA PROJECT

Ser.
Ko.

- A el ek b ek b amh A
D OO it TN Y Do > PO s D O

20
2
22
2
2

e ———— e

Capac.
108
Project
Agros Dak & B/H 63/76 ...vvuuns 1
Akapnou-Ephtagonia Pond ........ 132
Arakapas DaB .vvvvviiiiiiiiinins 128
Arakapas T ....ocomosmmensnrssss 182
Ayii Vavatsinias dam ......... 53
Ayii Vavatsinias pond I ........ 58
EphtagoRis I «uvvssiammomeivnsss Q@
Ephtagonia IT ..vwseniseemnonies 121
Ephtagonia IIT ...covvvvvnnnnnns 1)
Kato Kylos pond & B/H 66/7¢ .... 104
Khanaria cioisvinanssnsasvissi 10
Kyperounda I .ioisvaimeiseivins X
Kyperounda II ......covvvvvnnnns a3
Lagoudhers ....oovvvvvvnnninnens 10
KETIRT tivverinrrennnniiinians 59
{1 { e —— 59
Pelendria pond & B/H 53/76 ..... 123

Arakapas B/H "Angoulos™ 124/16.. -
Arakapas B/Hs "Scoli”™ 106/7¢ &

10118 ssvsvmanivesiinma s -
Polystypos B/H 21/17 ..oovviin. =
Potamitissa B/Hs 67/76 & 69/798 :
Kalon Khorio 54/76 & 11/17 ....
Ayios Theodhoros B/K 105/76 ... “
Ora Pond & B/Hs 27/81 & 66/81.. 62

Yield
B /h

120
128
85
&2

Area
comn,
Decars

414
248
293
)
241

201
234
120
401
187
107
§90
189
141
128
LY.
123

240

B4
265
526
126
181

X-12

¥ater
avail,
in
stor,
pix103

80
132
128
192

53

4

8
121

68
104

10

83
23

10

59

59
123

Nater
used
for
irrig.
frow
dan
Bix 108

5
90
120
130
50
3
80
100
40
90
b0
4
240
5%
50
58
100

Nater
extr.:
from |
b/h !
eix10}

100

Q2
]
Kil

Total
weter
availl,
pix10%

112
132
128
192
53
85
92
121
65
159
10
53
213
10
59
59
123
2
100
92
9%

K1l
19

Total
water
used
pix108

144
90
120
130
50
3
80
100
40
14}
60
&b
240
5
50
56
100
2

100
92
9%

11

A

Evap,
Losses
pri0?

2
13
14
20
§)
£)
10
14)

Area
1rrig.
decars

230
200
293
37
21

185

340
228
130
107
a4

3
128
100
501
100

302

&4
219
218
126
178



TABLE X-T DATA OX CONTRIBUTORY IRRIGATION WORKS OF THE PITSILIA PROJECT (Cont.)

Capac. Yield Area Water  water Water Totel Total Evap.  Ares
10 e*/h comm. avail. used extr. wate