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Abbreviations Conversion factors

m metre Donum = 0.134 Hectares
mn  millimetre = 0.3306 Acres

MCM Millio Cubic Metres = 14,400 Sq.feet

m?  Cubic metres = 1,340 Sq. metres
ha  hectare Hectare a 7.4627 Donums

WDl  Water Development Dept. Acre = 3.0248 Donums

£ Cyprus pound

in 1982 the value of the Cyprus £ on average (daily basis) was:-

§ sisrasre wim nain e e e A «-. 2.1040
£ 88 wuvies sm e e 1.2018
DMsesarenpnisws ssieseweim 5.0931

Prachmasqsa sisisessesis 139.6971
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| GENERAL

Introduction

The vyear 1982 saw several significant
developments in the activities of the
Department: lhe inauguration of the

Paphos Irrigation Project; the finalisation
of the work of the feasibility studies of
the Southern Conveyor Project and the
Khrysokhou Watershed Irrigation Project;
the connection of Yerrmasoyia Dam to
the Khirokitia Treatment Plant and the
undertaking by the Department for the
first time of the design and construction
of sewage disposal schemes for refugee
housing estates.

During 1982 and for the
running all activities of the Department
were confined to the southern part of
the island due to the continuing occupation
of northern Cyprus by the invading Turkish
troops, which, since the summer of 1974
has created a situation allowing no access
or contact with the occupied north bar
for  communmication  through the good
offices of the UN peace keeping force
for the wunified water supply system of
Nicosia town.

eighth year

Precipitation was around 80% of
in most areas and flow

normal
recorded at most

river gauging stations was well below
normal due to low rainfall in the months
of January, February and December. As

a result water accumulated in dam
reservoirs was very low and a poor ground
water recharge was also observed.

The first impoundment of Asprokremmos
Dam took place when the dam gate was
shut on 1.3.82 and a quantity of 6.3
MCM of water (out of 51 MCM total
capacity of the dam) was impounded by
the end of the rainy season thus
eliminating as far as possible pumping of

ground water during the 1982 irrigation
season.
The inauguration of the Paphos Irrigation

Project by the President of the Regublic
Mr Spyros Kyprianou took place on the
26t of October 1982 in the presence of
the D.G. of FAO Dr Saouma and delegates

of the FAO regional conference which
was organised in Cyprus for the first
time.

By mid 1982 the feasibility study for the
Southern Conveyor Project was completed
by the British Technical Assistance -
WDD team and 19 volumes of the various
sections of the report were produced. In
the meantime the detailed design for
Kouris Dam was continued by SOGREAH.
In September 1982 work started on the
design of the main conveyor by Sir William
Halcrow and Partners and the Water
Development Department.




Similarly the Khrysokhou Watershed Irrigation

Project FAO - WDD team had, by mid
1982, completed the main feasibility
report and its 10 annexes. The detail

design of Evretou Dam was completed by

consultants  Sir William Halcrow and
Partners.
By the end of 1982 the connection of

Yermasoyia Dam to the Central Water
Supply System was substantially completed.

Through an emergency scheme a 350 mm
dia, 24 km long pipeline was laid between
Yermasoyia Dam and Vasilikos river
which is already connected to the
treatment plant of the system at
Khirokitia. This emergency scheme
includes new pumping equipment at the

Yermasoyia Dam end and at Vasilikos.
The Central Water Supply System as
outlined on map page is serving
Nicosia, Larnaca, Famagusta, several
villages, refugee estates and tourist
installations as well as industry.

The level of construction work expenditure
for 1982 was £9,863,081 compared to
£9,038,378 for 1981.

BRIEF DESCRIPTION OF PROJECTS
Major Projects Under Construction

The Paphos Irrigation Project (PIP) is the

largest and most important project
constructed by the Water Development
Department. Its aim is the irrigation of
5000 ha of net irrigable land in the
south western coastal plain of Cyprus on
both sides of the town of Paphos. The
water requirements for the irrigation of

this area are estimated at 36 MCM/year
and will be provided by the Xeropotamos
river filow (22 MCM) regulated at Aspro
kremmos where an earth dam has been
constructed, by the alluvial aquifers in
the river beds of Dhiarizos, Xeropotamos
(lower reaches only) and Ezusas (10
MCM) and the coastal calcarenite aquifer
(4 MCM),

civil works of the
1976 and the target

Construction of the
Project cornmenced in

date for its full completion was the year
1981 while irrigation supplies from the
boreholes in  the river aquifers were
available to the adjacent areas of the
Project where distribution networks were
completed as early as 1979, The PIP .
will be fully completed early in 1983 and

the total cost of the Project is estimated
to reach £25 million.

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

The Land Consolidation Authority has
carried out land consolidation of an area
of 2350 ha in 8 villages of the region
and by mid 1982 approx. 100 km of farm
roads were constructed by the same
authority. In addition 26 km of farm

access roads were built by the PIP.

The Project beneficiaries are 3500 farm

families  (mostly  small owners), 980
landless families (as seasonal labour) and
320 landless families leasing government
land.

The permanent plantations which are
planned to be developed in the Project
are citrus (47%) avocado (7%) table

grapes (8%) bananas (5%) and deciduous
fruit trees (5%). The seasonal crops will
be vegetables (21%) and summer garden
produce (7%).

The Project is financed by the Government
of Cyprus and the World Bank which has
financed 77% of the foreign exchange
component of the project i.e. $14 million
US dollars, based on the 1973 estimate
which was US $18.2 million.

Pitsilia Integrated Rural Development
Project (PIRDP) is a multipurpose project

the main component of which is water
development  but which includes also
roads, education, health, agricultural
extension services and research, loan
facilities for agriculture etc.

The main objective of the Project is to
stimulate the economically depressed

mountaineous region of Pitsilia aiming at
raising the standard of Iliving of the
inhabitants thus checking the drain to
the towns. The total cost of the Project
is estimated to reach approx. £10 million
which US $10 million represent a loan
from the World Bank.

The construction of water
works started in 1978 and
be completed in 1983. The water
development component of the PIRDP

consists mainly of the construction of a)

development
is scheduled to




one dam at Xyliatos of 1.3 MCM capacity
and its irrigation distribution network b)
some 9 PVC lined off-stream earth
ponds of approx. 1.9 MCM combined
capacity and their irrigation distribution
networks, ¢) 30 No borehole irrigation
schemes and d) numerous rehabilitation
schemes of existing irrigation divisions
and village domestic water supply schemes.
The earth ponds are fed with water
diverted from nearby streams by the
construction of concrete diversion weirs
and pipelines.

The total expenditure
development component of
estimated at £7 million.

The Vasiltkos - Pendaskinos Project
(VPP) is located in the southern part of
Cyprus between Vasilikos and Pendaskinos
Rivers approx. 50 km south of Nicosia
and some 40 kin east of Limassol.

The basic objective of
Pendaskinos Project is the
surface and ground water
the region and their
agricultural development of
well as for the

for the water
the PIRDP s

the Vasilikos
development of
resources of
use for the
the area as
augmentation of the
domestic water supply of other areas,
particularly the  Nicosia, Larnaca and
Famagusta water supplies.

The main components of
the Kalavasos Dam with a capacity of 17
MCM b} the Dhypotamos Dam with a
capacity of 15 MCM c¢) a diversion system
on the Maroni River for the conveyance
of excess flows into the Dhypotamos
Dam reservoir d) conveyance and distribu-
tion systems covering an area of 9,100
donums e) a pumping station at Dhypotamos,
a treatment plant at Kornos, a balancing

the VPP are a)

reservoir and a conveyor pipeline to
Lakatamia Service Reservoir for Nicosia
Water Supply f) a pumping station at
Tokhni g) a conveyor pipeline and a
balancing reservoir al  Khirokitia

Ireatment Plant for the augmentation of
Laranaca FFamagusta water supply.

The picject water will be allocated a)
for irngation of an area of 4390 donums
of citrus and 4710 donums of vegetables
(8.95 MCM per year) and b) for the
augmentation of the domestic water
supplies of Nicosia, Famagusta and

Larnaca areas (7.00 MCM per year).

The agricultural development of the project
will be rmainly in two areas a) the
Vasilikos area of 6100 donurmns belonging

to Kalavasos, Mari, Zyyi, Tokhni,
Psematismenos and Maroni and b) the
Pendaskinos area of 2400 donums belonging

to Ayios Theodhoros and Skarinou. In
addition a substantial area of Maroni
village will be irrigated with water from

boreholes and artesian wells of the gypsum
aquifer.

In order to cover part of the foreign
exchange component of the cost of the
Project, Government has secured two
loans., One from the World Bank for an
amount of $11 million and another for
KD 2.5 million from the Kuwait Fund for
Arab Economic Development. The two
loans will be used for a parallel financing
of the project, that s financing of
separate components of the project.

The cost of the whole project is estimated
to be approx. £ 27 million (not including
price contingencies) and the construction
of the project s scheduled to be
completed by 1985/86.

Due to pressing need for additional water

supplies to Nicosia the first phase of the
Project comprising the pumping station
and the pipeline to Nicosia have been
accelerated and construction was
practically completed by the end of
1981. Through a connection with the
Famagusta Water Supply Scheme it was

possible as from 1982 to convey to Nicosia
treated water from the Khirokitia Water
Treatment Plant. The quantity of water
to be conveyed during operation of this
phase of the Project will depend on the
availability of water from Lefkara Dam.
It is expected to range between 0.5 and
2.0 MCM per year. Whatever the total
quantity actually conveyed in each year
the commissioning of this scheme s
expected to prove a most important
addition to the water supply of the capital.
The reason for this is the flexibility
introduced into the system by the relatively
large conveyance capacity of the pipeline
(30,000 m3/day) coupled with the storage
facilities of the dam at one end and of
the new 40,000 m3 capacity Lakatamia
service reservoir at the other. Construction

of the reservoir was ailso practically
completed by the end of 1981, With
these facilities it s possible to convey
large quantities of water to [Nicosia
during particular times when the failure
of other sources (pumps, pipelines etc)

creates a large temporary shortage.
The total expenditure for the first phase
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of the Nicosia Water Supply component
of the Project reached £3 million.

Supply contracts for the pipeline materials
were entered into by the Department
which in turn handed over the materials
to the civil works Contractor, Joannou
and Paraskevaides for installation. The
value of this contract was £1 million.
The second major contract for the supply
and installation of the electrical and

mechanical equipment of the pumping
station and the flow-metering, telemetry
and control equipment for the complete

pipeline was awarded to Mather and Platt
(Exports) Ltd of the United Kingdom.
The value of this contract was approxi-
mately £355,000. The construction of
the building of Dhypotamos Pumping
Station was undertaken by the Department.

The foreign exchange component of the
cost of these works was financed by a
DM 10 million loan (zapprox. £1.9 million)
frorn  Kreditanstalt Fur Wiederaufbau of
West Gerimany who have also financed
the construction of Lefkara Dam in the
early 1970's.

Major Projects Under Feasibility Study

The Southern Conveyor Project (SCP) area
spans practically the whole of southern
Cyprus from Dhiarizos river in Paphos
(from where water is planned to be
diverted to the proposed Kouris Dam
reservoir) to the Kokkinokhoria area in
the east where water will be conveyed to
the main potato producing areas and for
the needs of the newly established tourist
development in the region. The main
works of the SCP will be a) Kouris Dam
with a capacity of 120 MCM b) a 110
km long pipeline ranging from approx.
1.5 to 1m dia. from Kouris Dam to Akhna
balancing reservoir c) Akhna reservoir of
6 MCM capacity d) distribution networks

for £ main areas to be supplied with
irrigation water i.e. Akrotiri (1755 ha),
Parekklisha (320 ha), Mazotos (660 ha),
Kiti (1600 ha), Kokkinokhoria (5125 ha)
and e) the domestic water supply
component of the project with three

treatment works, some 200 km of treated
water pipelines etc.

The main aim of the project is to supply
some 38 MCM of water per year for the
domestic water supply of the 4 main
towns, Nicosia, Limassol, Famagusta and
Larnaca as well as over 50 villages up to

33 MCM of
10,000

the year 2010 and approx.
water for the irrigation of over
ha of land as listed above.

The total investment cost of the project
is estimated at £130 million.

The Khrysokhou Watershed Irrigation
Project (KWIP) area is located in the
north western part of Cyprus. The project
will develop the water resources of the
region to supply water for irrigation
purposes to 3100 ha net in the lowlands
of the Khrysokhou river valley and the
coastal belt area from Neokhorio to
Pomos villages as well as to 1300 ha in
the uplands of the VYiolou - Stroumbi -
Polemi area.

The main engineering components of the
project are: a) The Evretou Dam, on
the Stavros tis Psokas river, with a storage
capacity of 25 MCM b) the Ezousas Dam
near Ayia on the wupper Ezousas river,
with a storage capacity of 8 MCM c¢) the
lowlands conveyor, a double purpose pipeline
of about 60 km length which will divert
the winter flow of four north flowing
small rivers to the Evretou Dam and
during the irrigation period will transport
water to the new irrigation areas of the
lowlands d) the uplands conveyor, a pipeline
approx. 17 km long transporting water
from the Ezousas Dam to the uplands
irrigation schemes e) over night storage
ponds, break pressure tanks and about
220 km long distribution network for the
irrigation areas.

The three existing dams in the region
namely Argaka, Pomos and Ayia Marina
with a combined capacity of 2.3 MCM

are integrated into the Project through
the conveyor.
The feasibility study estimated cost of

the project is about £35 million based on
January 1981 prices.

DEPARTMENTAL ORGANISATION
The Water Development Department

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




Water development projects include domestic

water supplies, irrigation and drainage
projects, flood protection works, protection
works against pollution of water resources,
groundwater recharge works and other
relevant works.

The Government institutional set up for
water resources conservation and develop-
ment and the role of the Department of
Water Development is shown on page 6.

A reorganisation of the Department was

carried out at the end of 1982 involving
mainly two Divisions. The Division of
Water Resources which was split into a)

the Division of Water Resources Manage-
ment and b) the Division of Hydrology -
Water Resources Management. Similarly
the Division of Operation and Maintenance
was split into a) the Division of Operation
and Maintenance (DWS) and b) the Division
of Operation and Maintenance (lrrig).

The reorganisation having come late in
the year does not reflect on this report.

The two Divisions, of Operation and
Maintenance are shown as separate in
this report as they had already been

existing as separate branches.

The Departmental Organisation is shown
on page 3 and is made up of:
The Division of Water Resources  which

groups together all services
the collection, study and
of hydrological and hydrogeological data
both for ground and surface water and
control of groundwater extraction.

required for
interpretation

The Division of Planning which deals
with the preparation of reconnaissance
and feasibility studies prior to the detailed
design of major projects. The works for
planning include field investigations for
hydraulic  structures, laboratory testing
for these structures, water wuse studies,
hydrological evaluations, evaluation of
benefits, technoeconomic studies as well
as engineering geology problems. Systems
analysis and mathematical modelling
techniques with the help of electronic
computers are widely used in these studies.

The Division of Design which deals with
the preparation of detailed designs and
contract documents and specification
required for rnajor projects after feasibility
stage. In this Division the drawing and
topographic functions of the ODepartment
are also incorporated.

The Divistion of Construction which s

responsible for all construction
whether carried out by direct
by contract.

work
labour or

The Division of Operation and Mainte-
nance which controls the operation and
maintenance of the major projects such
as dams and town water supplies.

The Division of Small Projects Planning
deals with the planning and designing of
small irrigation and domestic water supply
projects which are of a rather routine
nature and do not need elaborate planning
and design procedure.

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

In these Regional Offices the main works
carried out are:

Hydrological measurements, collection of
engineering data, operation and maintenance
of projects, investigations and planning
for small projects and control of con-
struction work.

The Office Management Division is respon-
sible for the office services, accounts,
labour, personnel and stores. Also a
financial control and co-ordination branch
is included which deals with

aspects and control of expenditure.

financial

All legal matters concerning the day to
day operation of the Department of
Water Development in particular and the
Ministry of Agriculture and Natural Re-
sources in general are being referred to
the Legal Adviser of the Department for
scrutinization, advice and/or action.

These legal matters are multiform and
may involve inter alia, amending laws,
handling cases in courts, attending meetings
and so on.

FOREIGN TECHNICAL ASSISTANCE

The following sections of
dealt with during the year.

United Nations

work were

Technical assistance received from United
Nations during 1982 was:

(i) Experts — Paphos Irrigation Project

B Milinuste, FAO Senior Irrigation
tngineer continued his services with wus
throughout the year as the Project Manager
of the Paphos Irrigation Project.



(ii) Experts-Khrysokhou Watershed Irriga-
tion Project

J H Visser, FAO Water Resources Engineer
continued his services as Project Manager
of the Khrysokhou Watershed Irrigation
Project upto mid 1982.

J W F Cools, FAO Associate expert Agro-
economist, continued  his services with
KWIP upto August 1982.

W van der Linden, FAO Associate expert,
Hydraulics Engineer continued his services
with KWIP upto August 1982,

A detailed description of the work carried
out during 1982 is given elsewhere in
this report.

Consultants Employed By the Department

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

SOGREAH, Grenoble, France for the design
and supervision of Paphos Irrigation Project
distribution and conveyance systems.
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British Technical Assistance
Southern Conveyor Project

Two experts, from UK Ministry of Overseas
Development (ODM) continued upto mid
1982 their work together with Cypriot
staff on the preparation of a feasibility
study for the Southern Conveyor Project.

They are:

H B Jackson
Dr R J Grimble

Project Manager
Agr. Economist

Str M MacDonald and Partmers, Cambridge,
England for the design and supervision of
construction of Asprokremmos Dam,
Paphos Irrigation Project.

SOGREAH in association with Hydroconsult,
Nicosia for final design and contract
documents of Kouris Dam, Southern
Conveyor Project.

Sir William Halcrow and Partners, Swindon,
England in association with Balfours,
London for the feasibility study of the
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Southern Conveyor Project together with
the SCP team of WDD staff and UK
experts of the Ministry of Overseas
Development.

Rofe Kennard and Lapworth jointly with
Wallace Evans and Partners UK in associa-
tion with ¢ Chr Ioannides, Nicosia for

the detail design, contract documents and
supervision of construction of all engineering
components of the Vasilikos - Pendaskinos
Project, Phase II.

Sir William Halerow and Partners in asso-
ciation with A Prastitis and Associates,
Nicosia for the detail design and contract
documents of Evretou Dam, KWIP.

SUMMARY OF ACTIVITIES
Water Resources

The collection and evaluation of hydrologi-
cal data continued through 1982 especially
with reference to the requirements of
the major projects.

The general conclusion obtained from the
study of 61 river flow gauging stations is
that the flow in most of them was well
below normal. The same picture prevailed
with regard to groundwater recharge
where a general drop of all important

View of Ephtagonia Pond No 2 from the air. WDD Photo A
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aquifers was observed.

The

given
here refers to the southern part of the
Island, as the northern part is still under
the occupation of Turkish troops and no
such data are available to us.

hydrometeorological situation

The precipitation during the hydrometeoro-
logical year 1981-1982 averaged 425 mm
which is 80% of normal. The rainfall
was a little above normal (up to 110%)
in many places in Kokkinokhoria area and
in very few places in the southwestern
area of the Island. In all other areas it
was below normal ranging from 70-95%.

The maximum amount of rainfall in a
24-hour period was 353 mm reported
by Sotira village Elementary School rainfall
station on 27% November 1981. It may
be noted that this amount is the highest
ever recorded by any station in Cyprus.

The first snowfall Mount
Olympus, the highest peak of Troodos
mountain range, on the 17% November
1981 and the last snowfall on the 14th
April, 1982.

The air temperature was slightly below
normal, Tlae extreme maximum temperature
was 40.4°C reported by Nicosia town

occurred on




Climatological Station on the 29% June
1982 and the extreme minimum temperature

was 306 reported by Prodhromos
Forestry College on the 5% February,
1982.

As extracted from the available data the
maximum annual evaporation measured

from a USWB pan was 2150 mm reported
by Larnaca Airport Synoptic Station and
the minirnum  annual evaporation was
1592 mm reported by Saittas Climatological
Station.

Planning and Design of Projects

Planning was
studies for

concentrated again on the
the Southern Conveyor Project

and the Khrysokhou Watershed Irrigation
Project.

By mid 1982 all 19 volumes of the feasi-
bility study of the Southern Conveyor
Project being carried out with the
assistance of the UK Ministry of Overseas
Development were completed ready for
appraisal by the World Bank. In the
meantime the consultants Sitr William

Halerow and Partners working with WDD
staff started work on the detailed design
of the Southern Conveyor pipeline, the
Kokkinokhoria irrigation area distribution
network and Akhna Dam.

With regard to the Khrysokhou Watershed
Irrigation Project the main report and
ten technical annexes of the feasibility
study were prepared ready for World
Bank appraisal.

During 1982 particular  emphasis  was

placed in the completion of all the neces-
sary procedures which would enable the
commencement of construction of the

works within the Vasilikos-Pendaskinos
Project. Full description of these procedures
are given under chapter IV - DESIGN
DIVISION.

For the fourth year running the activities

of the Design Division focused mainly on

the Pitsilia Integrated Rural Development
Project on the preparation of feasibility
studies and detail designs and contract

documents for ponds and borehole schemes.
Construction of Projects

Construction expenditure of the Department
during 1982 reached £9,863,081 as against
£9,038,378 in 1981. (See table v-l under
DIVISION OF CONSTRUCTION).

During the vear 1982 works on the Paphos

10

Irrigation Project comprised again of
two fields: a) operation and maintenance
of the completed parts of the project
covering the whole of the eastern area
of 3,500 ha and b) continuation of con-
stiuction works on the remaining parts.

During the year 1982 about 15,500 donums
of land were irrigated wusing in total
9,400,707 m3 of water. An additional
quantity of 356,447 m23 was wused for
industrial purposes. For the first year
water from the Asprokremmos Dam res-
ervoir was utilised by the Project.

Impounding in the dam reservoir started
as from the 1st March 1982 following
the closure of the water control gate
and the maximum storage level reached
was 6.3 MCM at the end of June. Releases
from the dam during the reporting year
were estimated at 4.6MCM while :.Jditional
7 MCM were supplied from boreholes and

surface flows in Dhiarizos and Ezusas
rivers.

In the field of construction during the
year 1982 work continued on the erection

in fact
in September
installation of
construction of
sectors which
completion by the

of the Asprokremmos Dam which
was substantially completed
1982 as well as on the
irrigation networks and

reservoirs in the western
has reached about 85%
end of December 1982.

Ihe expenditure incurred during 1982
amounted to £3,302,930 for construction
and £253 667 for operation and maintenance
bringing the totals to £23,216,873 and
£379,370 respectively.

Full completion of the construction works
for the project is expected early in 1983
at the total estimated cost of nearly £25
million.

Pitsilia Integrated Rural Development
Project (PIRDP) entered its fourth full
year of construction in 1982. It features
second in construction expenditure in
1982, reaching £1,759,881 as compared
with £1 577,069 in 1981. So far the
total expenditure on water development
in the Pitsilia Project reached the figure
of £4,739,225.

Construction works at Xyliatos Dam were
substantially completed in October 1982
at a total cost of approx. £1 million and
inpounding started on 7.10.82. The distri-
bution network from the dam was com-
pleted in Ayia Marina (600 donums)
while it was in progress at the Xyliatos




area (1700 donums).

Two PVC lined earth ponds were completed
during the year, namely Arakapas Pond
No. 1, with a capacity of 191,000 m3
and Ephtagonia Pond No. 2 with a capacity
of 127,000 m3. During 1982 four other
ponds were under construction and are
scheduled for completion during 1983.

These were Kyperounda Pond (270,000m3),

Agridhia Pond (56,000m3), Lagoudhera
Pond (70,000m3) and Ora Pond (62,000
m3).

Out of a total number of 20 PVC lined
earth ponds included in the PIRDP eleven
were completed by the end of 1982,
including the small Ayii Vavatsinias Arch
Dam (Cap. 53,500m3) with a total capacity
of 1,072,000 m3.

During 1982 distribution networks were
completed for Arakapas Pond No 1, Kato
Mylos Pond & BH and Ephtagonia Ponds 2
& 3 while construction works were under
progress for Kyperounda Pond and Agridhia
Pond distribution networks.

successful
expected

Moreover
boreholes

the development of
has continued (it s

View of Arakapas Pond No 1 from the air.

that with the completion of the project
some 30 boreholes will be developed)
along with construction of water supply
and rehabilitation schemes.

Emergency schemes for town water supplies
ranked 3rd in construction expenditure
during 1982 when £1,540,513 was spent
on strengthening the Central Water Supply
System feeding Nicosia, Larnaca, Famagusta
and numerous villages. The construction
of a pipeline to carry water from
Yermasoyia Dam to Vasilikos Pumping
Station from where there is an existing
connection to Khirokitia Treatment Works
has cost £885,558. The remaining
expenditure was for the connection of
several boreholes to the main conveyor of
the system such as the Yeri, Pyrga and
Stavrovouni boreholes which were connected
to the Khirokitia-Nicosia pipeline and the
Klavdhia, Alethriko, Skarinou and Kophinou-
Mennoyia boreholes which were connected
to the Khirokitia-Famagusta pipeline.

Vasilikos-Pendaskinos Project features
fourth on the construction expenditure
for 1982 with just over £1 million of
which some £640,000 was for Dhypotamos

WDD Photo A 53 EN1 (19.6.82).
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Dam, £146,000 for consultants fees and
£120,000 for the 1st phase of the project
(Nicosia Water Supply) etc.

Other significant works executed were
for rural domestic water supply schemes
(£560,846), water supply and sewage
disposal for refugee estates (£536,233),
schemes undertaken for other government
departments (£362,558), minor irrigation
schemes (£207,709) and water supply
distribution networks for private developers
of plots of land (£110,510).

Operation and Maintenance of Projects
Town Water Supplies

The Department of Water Development is
responsible for the operation and mainte-
nance of all sources of water supply for
Nicosia including the conveyance of the
water to the service reservoirs on the
outskirts of the town. The water is sold
in bulk to the Nicosia Water Board at
the service reservoirs. I'he Nicosia Water

Board undertakes the distribution  of
water within its area of supply. This
division of responsibility has been in

force since early 1980 when, by decision
of the Council of Ministers, the Nicosia
Water Board extended its Area of Supply
to cover the area of the Greater Nicosia
Scheme.

The 1981-82 winter season was very poor
in rainfall and resulted, in a significant
reduction in the yield of existing water
supply sources. During the year a number
of emergency schemes utilising a total of
17 new boreholes were carried out to

augment the production of existing sources

of the Nicosia and Central Water Supply
Systems.
The 1982 Emergency Schemes were in

operation by mid-July and contributed a
total of 591220 m3 to the Nicosia System
and 718,186 m3 to the Central Water
Supply System during the year.

During 1982 a quantity of 9,369.385 m3
was delivered to Nicosia whilst a further
quantity of 520930 m3 was produced
from sources of the Nicosia Water Commis
sion. Ihe Peristerona-Akaki emergency
scheme which was put in operation in
1980 did not face as many problems as
last year with the sand content of the
water but its yield has been affected by
the drought. Thus it averaged a yield of
3360 n¥/day during the year reaching a
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maximum of 4560 m3/day in April caused
by a certain amount of recharge from
the March rainfall and dropping to a
minimum of 2500 m3/day in November.

Restrictions on the hours of supply to
Nicosia continued to be enforced throughout
the year. The contribution of the emergen-
cy schemes, the augmentation of the
sources with supplies from Lefkara Dam,
the increased service reservoir storage
and improvements in the operation of the
distribution system to ensure a fair distri-
bution of the quantities available were
the main factors which contributed to an
improvement of the water supply situation
in the capital compared to 1981. At
least 18 hours of supply in every 48 were
achieved compared to 12 hours during the
previous year.

The total expenditure for
and maintenance of all sources and
conveyance systems  supplying Nicosia
rose to £708,888 and the revenue generated
during the year from the sale of water
reached £703,199 (including outstanding
accounts).

Water continued to be supplied to the
Turkish sector of Nicosia although no
payment is being received for this supply.
The same holds true for the supply of
water to the Turkish occupied town of
Famagusta.

the operatior

The Central Water Supply System comprising

Lefkara Dam as its main source of water ,

the Yermasoyia Dam connection to the
system, although almost completed by
the end of 1982, is expected to be
operational early in 1983. Vasilikos

Subsurface Dam, a number of supplementary

borehole sources, the water treatment
works at Khirokitia and the Lefkara -
Khirokitia, Khirokitia-Famagusta and

Khirokitia-Nicosia P ipelines managed,
operated and maintained by the Department
of Water Development. The scheme
supplies water to Nicosia, Famagusta and
Larnaca towns and numerous villages and
refugee housing estates in the districts
of Nicosia, Famagusta and Larnaca.

A total quantity of 5982443 m3 was
produced by the system in 1982, of which
4,324 548 m3 was drawn from Lefkara

Dam (net of losses at the treatment
works).
The total expenditure for the operation

and maintenance of the system (excluding




the Khirokitia-Nicosia pipeline) during
the year was £208,042 and the revenue
generated reached £524,187 (including

outstanding accounts).

The town of Larnaca received a total of
1,446,020 m3 of water from the Central
Water Supply System and produced from
its own (or hired) borehole sources a

further quantity of 1,407,700 m3. With
these quantities at its disposal the Water
Board of Larnaca was unable to meet

the demand of the town and for the first
time had to impose restrictions on supply.

Limassol Water Board has both the sources
and the distribution system of the town
under its control. Despite the drought,
demand was met comfortably during the

year. The total production rose to
7,748,927 m3,
Paphos water supply comes wunder the

jurisdiction of the Municipality. Water
shortage problems were experienced during
summer mainly due to the limited capacity
of main conveyors. Restrictions on supply
had to be resorted to during the summer

period. Total production was 1,247,972
m3.,

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 is done by the District
Administration and local committees.

In the year under view the total water
available in all dams in Cyprus, in the
Government controlled areas, amounted
to 38.71 MCM. From this quantity 23.26
MCM were wused for the irrigation of
43,857 donums, 4.79 MCM were used for
domestic water supplies, 2.67 MCM were
used for recharge, 0.97 MCM seeped
through or below the dams and 2.92
MCM were lost as evaporation. The
remaining 4.10 MCM were retained in the
dams as over annual storage.

Water available for utilization from Govern-
ment projects reached the figure of
35.28 MCM. Out of this only 28.30 MCM
was utilized 20.86 MCM for irrigation
4.79 MCM for domestic water supply and

2.65 MCM for recharge. Irrigation water
was utilized on 39,509 donums of land
planted with citrus, bananas, vines,
deciduous, vegetables, potatoes cereals

income from the
amounted to £433,214.
operation, maintenance and
energy cost amounted to £411,614 and
the net income to the Government was
limited to £21,600. The M+O expenses

breakdown is as follows: Operation,
£119,906; Maintenance £76,131 and energy
cost £215,577.

Water available for utilization from contri-
butory schemes was 3.26 MCM out of
which 2.26 MCM was for the irrigation
of 4,348 donums.

Recharge works in the
controlled areas represent only 13.1% of
the total recharge capacity available in
Cyprus and collected a total quantity of
30,000 m3 out of which 17,000 m3 was
used for recharge whereas the rest was
lost in the form of evaporation.

and olives. The gross
sale of water
The total

Government

Regional Offices

Due to the occupation of northern Cyprus
by Turkish troops, there are only three
regional offices in operation, i.e. Famagusta
Larnaca, Limassol and Paphos. The regional
offices are mostly responsible for the
collection of water resources records and
the design and supervision of minor projects.

Legal Adviser

The Department of Water Development,
of the Ministry of Agriculture and Natural
Resources has been a pioneer in engaging
on full time basis the services of a legal
adviser. The appointment of legal advisers
now in the Government machine is so
widespread, that one may safely say that
this has become an institution.

The duties of the legal adviser of the
Department of Water Development vary
and inter-alia consist of providing legal

advice on numerous questions which arise
from the day to day running on the
Department in particular and the Ministry
of Agriculture and Natural Resources in
general.

The said legal advice may be oral or
written and they may involve interpretation

of contracts, laws, regulations circulars
etc.

The legal adviser has been appointed as
counsel of the Republic and he carries
out all duties of the counsel of the
Republic as he did in the past. That is
to say he appears before the various

13
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Courts of the Republic of Cyprus and
handles all kinds of actions and recourses
in favour of and/or against the Republic
including arbitration procedures.
Apart from these purely legal
legal adviser attends various
held in the Department or elsewhere and
takes part in the fproceedings or makes
written contribution to such meetings. He
drafts orders, regulations and amendments
of laws, if necessary.

CYPRUS NATIONAL, INTERDEPARTMENTAL
AND DEPARTMENTAL COMMITTEES

International Hydrological Programme

duties the
meetings

The Cyprus National Committee for the

IHP consists of the following:
Chairman.

C St Lytras, Director, WDD

Secretary

I Iacovides, Senior Hydrogeologist, WDD
Members '

Dr V Krentos,
arch Institute
Dr A Loucc,
Agriculture

E Michaelides, Director,
Forests

Director, Agricultural Rese-
Director, Department of

Department of

Dr G Constantinou, Director, Geological
Survey Department

Cl Philantotis, Head Meteorological
Service

The IHP is sponsored by UNESCO and its

purpose is to implement and carry on the
findings and activities of the International
Hydrologic Decade which ended in 1975,
Currently and until 1984 the IHP phase ||
has as a theme the Hydrology and the
Scientific Bases for the Rational Manage-
ment of Water Resources for Economic
and Social Development. The local
National Committee acts as a focal point
for the IHP activities.

As a contribution of the Cyprus National
Committee to the phase |l of the IHP
hosted organised with the support of
UNESCO a symposium in Cyprus on the
subject '"Hydrological aspects of water
supply and waste water disposal in coastal
urban areas and tourist sites in the Mediter-
ranean Area'.

The symposium which was held in Nicosia
on 5 to 9 October 1982 was attended by
14 foreign particupants representing Egypt,
France, Federal Republic of Germany,

Greece, Tunisia, Yugoslavia and the Interna-
tional Organisations of UNESCO, WHO
and FAO as well as 26 participants from
Cyprus. Fourteen papers were presented,
relevant to the subject of the symposium.

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

The Cyprus National Action Committee
for the IDWSSD was established within
the Department in 1981 consisting of

officers dealing with aspects of planning,
rural and town domestic water supply
and water resources to deal with issues
arising from our involvement with the
IDWSSD and as a focal point for the
Decade activities. The committee consists
of the following WDD officials.

Chairman

C St Lytras, Director

Secretary

I Iacovides, Senior Hydrogeologist

Members

Dr Christodoulou, Principal Water Engineer
D Kypris, Senior Hydrogeologist

C Andreou, Senior Water Engineer

C C Artemis, Senior Water Engineer

The IDWSSD was launched in 1981 with
the main theme of 'clean water and
adequate sanitation for all by 1990". In
launching the decade the Member States
of the United Nations recognized that
drinking-water and sanitation services are

essential for the full development of man
as an individual and as an integral part
of society and that all people, whatever

their stage of development or socioeconomic
conditions have right of access to those
services in the quantity and quality required
for their basic needs.

A main activity of the Decade is the
Project and Programme Information System
which aims to offer Government an option

for increased external support for the
Decade.

Studies in cooperation with IAEA and
Institute of Geological Sciences (UK)

Technical Assistance Research Programme
of the International Atomic Enerqy Agency
(IAEA)

A new study was initiated in 1982 and is
to be continued in 1983 under the above
programme with the title "Isotopes in
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Hydrology-Kouris Delta (1982-83)" with Mr

I Iacovides, Senior Hydrogeologist as
the chief investigator.

The objective of the study is to identify
the part of the recharge due to the
Kouris River as compared to that of the
local rainfall by using the variations in
the stable isotopes of oxygen and deuterium
in the groundwater of the Akrotiri aquifer.

During 1982 samples from Dboreholes,
wells and from the Kouris runoff and
rainfall (total of 120) were collected and
sent to the IAEA laboratories for analysis
for the tritium and stable isotope content.

indicate that about 80%
is due to the infiltration
River and 20% from

Tentative results
of the recharge
from the Kouris
local rainfall.

This study is of considerable importance
in view of the proposed dam on Kouris
River and the assessment of the future
water balance of the Akrotiri aquifer
after the construction of the dam.

Assessment of recharge to aquifers by
lysimeter studies

This research which is «carried out in
cooperation with the Institute of Geological
Sciences (UK) in the areas of Paralimni,

Xylophaghou, Avgorou and Akrotiri has
moved to its fifth year. This research is
to be completed in 1983.

Our Department is providing technical
support at field level whilst the IGS s
providing both financial and technical
assistance.

The project investigates a number of

different methods for assessing quantita-
tively the recharge to aquifers in semi-arid
areas from rainfall. LLarge lysimeters
purposely constructed have been wused in
the Southeastern Mesaoria area and Akrotiri
as well as geochemical profile techniques.
For the Southeastern Mesaoria a small
recharge contribution of about 5 mm has
been indicated as originating from rainfall
whilst a mean annual recharge of 50 mm
at Akrotiri has been assessed by the
chloride profile method and the mini-lysi-
meter.

International Commission
on Large Dams

The International Commission on
Dams (ICOLD) is a non-profit
organisation with 70 member

Large
seeking
countries.
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As set out in its 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''.

ot OF WaATER DE

PROGRESS IN DAM CONSTRUCTION

-l
”o

wod | -+ 14+ 1 41k -ttt

&3 | 4
“,_'”_3,__2‘3—_-

ACCUMULATED STORAGE CAPACTY

|

\va1 107 1963 1904 1AS Wea 07 1968 1907 V70 W21 1972 1973 974 WIS 1936 1977 1978 1979 1980 1981 1982 198)

The Cyprus National Committee on Large
Dams (CYNCOLD) was elected to full
membership of ICOLD in 1969. During
1982 the National Committee was composed
of the following:

Chairman

C St Lytras, Director, WDD

Secretary

C C Artemis, Senior Water Engineer, WDD

Members

Dr C A Christodoulou, Principal Water
Engineer, Head, Planning Division, WDD
Chr Marcoullis, Senior Water Engineer,
Head, Design Division, WDD

A Papadopoulos, Representative of the
Association of Civil Engineers and Archi-
tects

The post of the Representative of the

Association of Building Contractors remained
vacant.



ICOLD and
Dams were

The 50% Executive Meeting of
the 14% Congress on Large
held in Rio de Janeiro, Brazil between 28
April and 7 May 1982. Unfortunately
the Cyprus National Committee was not
represented at this meeting.

The four
papers
are:
e Safety of dams in operation

Influence of geology and geotechnics on
the design of dams

@ Reservoir sedimentation and
stability: Technical and
effects

e Materials and construction methods for
embankment dams and cofferdams.

technical
Congress

topics around which
were presented to the

slope
environmental

No committee meetings were held during
the year but 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 Depart-
mental Technical Library has been enriched

by the addition of several recent ICOLD
publications.

The 51st Executive Meeting of ICOLD
will be held in London, England between
31 August and 3 September 1983. The

meeting will
to various

be followed by study tours
dams between 4% and oth

September.

International Commission on Irrigation
and Drainage

The International Commission on Irrigation

and Drainage is a non-profit organisation
whose objectives are to stimulate and
promote the development and application
of the science and techniques on irrigation,

drainage, flood control and river training
in the engineering, economic and social
aspects. The ICID was set up in 1950

with Central Office in New Delhi, India.

Membership to the ICID totals now 78
National Committees. Cyprus is a member
country of the ICID since 1954 and the
Cyprus National Committee in its present
form was established in 1964. The Cyprus
National Committee is now composed of
the following:

Chairman

C St Lytras, Director, WDD

Secretary
N Tstourtis, Senior Water Engineer WDD

Members, Ex-officio

Director, Department of Forests
Director, Department of Agriculture
Director, Agricultural Research Institute

During the year 1982 the Cyprus National
Committee continued the exchange of
information with the Central Office of
ICID and other National Committees. All
publications such as six monthly bulletins,
annual reports and other documents which
were received from the Central Office of
the ICID or elsewhere were distributed to
all members of the CNCID.

In the year wunder review the
activities of the ICID took place:

The thirty third International Executive
Council Meeting was held in New Delhi
India from the 8% - 12% Octobcr 1982.
The Executive Council Meeting has dealt
with membership, finance and expenditures,
publications, regional and international
conferences arrangement, cooperation
with other international organisations and
the recommendations of Special Committees
on various aspects.

following

In the period 5-7 October 1982 at the
same place the permanent committees on
Finance, on Research and Future Develop-

ment, on Practices, on Construction
Techniques and on Technical Activities,
met and prepared reports which were
presented to the Executive Council for

discussion and further action.

The fourth Afro-Asian Regional Conference
on "River Basin Development for food
production" was held in Lagos (Nigeria)
from 9-14 January 1982 and was attended
by the President and Secretary General
of the ICID.

Unfortunately Cyprus did not participate
in either of the two activities mentioned
above but its contribution and participation
was limited to the interchange of
information.

International Water Supply Association

Water Development
member of the Inter-

The Department of
was an associate

national Water Supply Association (IWSA)
until 1969, Late in 1969 a National
Committee was established. During 1982

the National Committee was composed of
the following:

Chairman

C St Lytras, Director, WDD
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TABLE I-1
GENERAL BUDGET-EXPENDITURE

Secrelary

C C Artemis, Senior Water Engineer, WDD

Members, Ex-officio

The Representative of the Ministry of
Interior. The Managers, Nicosia, Limassol,
Famagusta and Larnaca Water Boards.

The Cyprus National Committee of the
IWSA exchanged regular correspondence
with the Head Office of the Association
relative to its activities.

MEETINGS OF THE DIRECTOR WITH
THE STAFF
Several neetings were held during the

year under the chairmanship of the Director
with the Heads of the various Divisions,
Regional Engineers as well as with other
members of the staff to discuss various
aspects of works and personal matters.

meetings with the
Departiments of Agriculture, Forests,
ARI, the Geological Survey Department,
Meteorological Office, Fisheries Department
and the District Administration were also
held durinyg the year.

Interdepartmental

FINANCE EXPENDITURE AND REVENUE
During the year 1982 the total actual
expenditure by the Department from
WDD budgeted and other non-budgeted
votes amounted to £13,322,740 out of a

total budget of £17 166,191,
This is again a record expenditure made
since the creation of this Department.

The general picture is as follows:

TABLE [-2

EXPENDITURE FOR THE YEAR 1982

FIGURES FOR 1982

Description Budget Expenditure
£ £

W D D Develop-

ment Estimates... 10 846 037

Village loans.... 393 126 8 ez 28l

W D D Ordinary

Istimates........ 2 053 167 1 785 313

Non-budgeted votes

for Pitsilia

Project, refugee

housing estates,

works for other

Government and

village deposits. 3 873 861 2 815 140

o) 05 W (ER R £17 166 191 £15 322 740

The level of construction works carried
out during 1882 was again an all time
record expenditure amounting to £9,863,081
from WDD and other votes. See table
V-1 under CONSTRUC I'ION DIVISION.

The largest single itern of expenditure
was again Paphos Irrigation Project at
just over £3.5 million.

Revenue

A sum of £1,092,373 was collected during
the year (1981 was £324,50S) as revenue
mainly from the sale of water for Nicosia

and Famagusta Water Supplies and Paphos
Irrigation Project (See table (-5)

Expenditure

Ser Details Government Village Total
No Ordinary Development (Loans)
£ % £ £

A WD DVotes
1 Admifiistration.. sseessesae 770 045 786 607 - 1 556 652
2 Greater Nicosia WS

scheme running expenses... 680 016 - - 680 016
3 Famagusta WS scheme

FunNning eXpenseS....eee... 241 230 - - 241 230
4 Regional village WS

SCNCMes  running expenses. . 41 342 - - 41 342
5 Trrigation, drainage and

ClaMSissaone samrwsism weemws =i 34 763 & 273 106 92 040 5 399 909
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TABLE I-2
EXPENDITURE FOR THE YEAR 1982

Expenditure

Ser Details Government
No Ordinary Development
£ £
W D D Votes
6 Town water supplies....... - 1 540 319
7 Village water supply
BCHEMES o n 0 sieim:eimis s wimiv-s e oo - 371 054
8 Drilling & prospecting.... 7 980 -
9 Hydrology....eeeeeceececcees - 142 021
10 Surveys & investigations.. - 269 739
11 Purchase of machinery and
eguipment. .cceeeeeeeacenss - 32 703
12 SEOLES! eraioiwinia oizioisinmisssras;eise 9937 -
1.3 OEREES . s oo meiseimisneinisiesiose - 4 982
14 Save water campaign....... - 19 924
TORAILS ciosterolein ammmnnionsrassivin st £1 785 313 £8 440 455
B Non-budgeted Votes
1. Pitsilia ProJect:s s e s sisensseae seeesiessseaseeeroseiesseisiessesioees
2 Refugee housing estateS...ccccceccscccosccccecsccccccacecscscoasansanns
3 Works for other Government Departments
4 Works for private AevVelopPeIrS....csscecscssscsessscsessssnsssssosssas
5 MWorks through village AeposSitSi.ssecscsasssssisensssinesesesssassssess
Totalssvess susmssreaidvae seseeee sl s e o s es sesesenaesedssnsessives e
Grand. total i s simsss shavwaesdie vesesensreeeesissedaeee sesiviean seles o
(i) Breakdown of Administration
Ordinary
£
1 Personal emolumentsS....cccecececcccsce 740 068
2 Casual technical assistanCe........... -
3 ‘Travelling:ceeseest cesemenesees ewiess s 5 647
4 M'ce & operation of motor transport... 7 900
5a Office exXpenseS...ccccccaccccsssccssss 8 030
5b Purchase of drawing materials......... -
6 Government water sSupply....ccceeceeecas 8 400
PoEALnmsesrsivssmsasaspeisesivisiseisies £770 045

(i1) Breakdown of Irrigation, Drainage & Dams

Government
£

1 Minor irrigation schemes.......cc... 146 812
2 RiVer BRarbitdie seesaenesieeoresiose:ses 2 564
3 ICOHSULEANES" FEBS.cveanmersesaarenies 416 000
4 Paphos Irrigation Project........... 3 556 /597
5 Vasilikos-Pendaskinos Project....... 1 045 809
6 Other major irrigation WOrkS........ 105 324
7 M'ce of dams & distribution systems. 19 745
8 Government irrigation schemes....... 15 018
TOEA s wie e wrmisess o eneasesce wresaioss s5e/waes £5 307 869

Village
(Loans)
£

189 792

------------------------------

Development
£

586 040
133 294
55 314

9 043
2 916

£786 607

Village
£
60 897

£92 040

£10

£2
£13

£l

w

£5

Total

540

560

142
269

759
536
362
110

45

815
322

319

846
980
021
739

703
937
982
924

600

878
233
558
510
961

140
740

Total

326
133
60

17

556

108
294
961
900
073
916
400

652

Total

207

416
566
045
136
19
15

399

709
564
000
597
809
467
745
018

9209
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TABLE I-3
W D D ORDINARY BUDGET

STATEMENT OF MONTHLY EXPENDITURE
FOR THE YEAR 1982

Head 20A Water Development

2

1982 Approved.....ceeeen.. ... 1874 194
Add Special WarrantS......... 178 973
Total.seees o e el TR e sensre &2 1093 16T
Month Monthly Cumulative

expenditure expenditure %

£ £
January... 63 109 63 109 3.07
February.. 102 477 165 586 8.64
March..... 155 478 321 064 15.63
April..... 109 350 430 414 20.96
May....... 163 326 593 740 28.92
June...... 162 096 755 836 36.81
JULYS o6 123 853 879 689 42.84
August.... 140 134 1 019 823 49.67
September. 115 830 1 135 653 55.31
October... 168 492 1 304 145 63.51
November. . 130 459 1 434 604 69.87
December. . 350 709 1 785 313 86.95
Summary
£ %

Amount approved...... 2 053 167 100.00
Less actual
expenditure...cccceees 1 785 313 86.95
Balance........ e s 267 854 13.05
TABLE I-5

STATEMENT OF REVENUE COLLECTED
DURING THE YEAR 1982

Description e

DELLIAING CHaEIES . 00 oc0rsioe sinaoiesensases 28
Greater Nicosia Scheme.......... 498 050
Paphos Irrigation Project....... 158 033
Famagusta W S scheme.......c.... 336 852
Village water supplie€S.......... 30 111
Khrysokhou Irrigation Project... 7 088
Other feeS.ceccsssscsasccssoscans 62 211
ToEA L smssnaoamnes wa et @ St e e £1 092 373

For all 1982 construction works expendi-
ture see tables under CONSTRUCTION
DIVISION
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TABLE I-4

W D D DEVELOPMENT BUDGET
STATEMENT OF MONTHLY EXPENDITURE
FOR THE YEAR 1982

(Not including village loans)

Head 2D Water Development

£
1982 ADDrOVEN. o e o ssseaieraiosiosivione 7 496 642
Add Special WarrantS.......c... 3 349 395
Totaliwses veeesinesswaes s s £10 846 037
Month Monthly Cumulative %
Expenditure Expenditure
£ £
January .. 454 516 454 516 4,19
February.. 225 331 679 847 6.26
March..... 538 099 1217 946 11.22
April.eiess 1 025 754 2 243 700 20.68
May.eeeoo. 413 665 2 657 365 24.50
June...... 639 326 3 296 691  30.39
July.e..... 642 333 3 939 024 36.31
August.... 819 596 4 758 620  43.87
September.l 043 092 5 801 712 53.49
October... 548 746 6 350 458 58.55
November.. 426 152 6 776 610 62.48
December..l 663 845 8 440 455 77.82
Summary
£ %

Amount approved....... 10 846 037 100
Less actual

expenditure.ccceeeee.e 8 440 455 77.82
Balance. e svvsmssiese 2 405 582 22.18

Lagoudhera Pond under construction.
WDD Photo D34-8 (26.11.82).




STAFF MATTERS

Appointment&

On a monthly (Unestablished or Temporary)
Basis

During the period under review the following
were appointed to the posts as indicated:
Congsantinos Hadjisavva, Mechanical Engineer
Il with effect from 15.6.82.

Photios Photiou, Topographer Irrigation Engineer
It with effect from 15.12.82.

Demetra Patsalidou, Clerk 2nd Grade General

Clerical Staff GCS with effect from 10.7.81.

Maroulla Theodorou, Clerk 2n¢ Grade, GCS
with effect from 10.7.81.

Emplacement to Permanent (Ord.) posts

The following Foremen who were holding the
permanent (Ord.) post on unestablished basis,
have been emplaced to the permanent (Ord.)

post of foreman with effect from 1.8.82.

Phidias Metaras
Toannis Potamaris
Eleftherios Elia

Panayiotis Eracleous
Pavlos Aristotelous
Costas Nicolaides
Phidias HjiXenophontos

The following Technicians 1st Grade who were
holding the permanent (Ord.) post on unestablished
basis, have been emplaced to the permanent
(Ord.) post of Technician 1st Grade with effect
from 15.9.82.

Panos Andreou
Andreas Panayides
Steltos Constantinides

Elias Despotis
Andriani Nicolaou
Antonis Shellis

The following Technicians 2nd Grade who were
holding the permanent (Ord.) post on unestablished
basis have been emplaced to the permanent
(Ord.) post of Technician 1st Grade with effect
from 15.9.82.

Andreas Phylactou
Nicos Philippides

Promotions

Georghtos Zachariou
Zacharias Yiasoumi

Michael Meleiios and Neoclis Ioannou were pro-
moted to the permanent (Ord.) post of Assistant
Chief Foreman with effect from 1,2.82.

The following officers were promoted to the
permanent (Dev.) post of Assistant Chief Foreman
with effect from 1.2.82.

Chrysunthos Metaxras
Panayiotis Andreou

Sophoeclis Kyriakou

Costas Papallis

Michael Olympios
Christophoros Michael
Demosthenis Stavrou

George Charalambous and Sam Giragosian were
promoted to the permanent (Ord.) post of Senior
Technical Superintendent with effect from 15.3.82.
Theodoros Nicolaides and Constantinos Katsavras
were promoted to the permanent (Ord.) post of
Executive Engineer | with effect from 15.3.82.
Nicodemos Nicodemou was  promoted to the
permanent (Dev.) post of Executive Engineer |
with effect from 15.3.82.

Michalakis Ioannou and Soteris Paschalides
were promoted to the permanent (Ord.) post of
Executive Engineer | on an unestablished basis
with effect from 15.3.82.

Vlasis Partasides was promoted to the temporary
(Dev.) post of Executive Engineer | with effect
from 15.3.82.

Dr Andreas Christodoulides was promoted to
the permanent (Dev.) post of Hydrologist | with
effect from 15.3.82.

Andreas Aristides was promoted to the perma-
nent (Ord.) post of Clerk 1st Grade GCS with
effect from 15.3.82.

The following officers were promoted to the
permanent (Ord.) post of Technician 1st Grade
on unestablished basis with effect from 15.3.82.

Panos Andreou
Andreas Panayides
Steltos Constantintides

Elias Despotis
Andriani Nicolaou
Antonis Shellis

Adonis Georghiou was promoted to the permanent

(Ord.) post of Geologist | with effect from
15.3.82.
The following officers were promoted to the

permanent (Dev.) post of Technician 1st Grade

with effect from 15.3.82.

Antonakis HjiIoannou
Andreas Aniftos
Stavros Socratous
Iacovos Tsimittis
Constantinos Stavrou
Loucas Loizou

Eleni HjiKyriakou
Aphroditi Rodosthenous
Georghia Markitsi
Paraskevi Maratheftou
Stavroulla Selipa

The following officers were promoted to the
permanent (Ord.) post of Technician 1st Grade
with effect from 15.3.82.

Andreas Nicolaides
Phaedon Stavrou
Savvas Katsianis
IToannis Mintzides
Andreas Theodorou Athanasios Klitou
Sophoclis Nicolaou Andreas Karoullas
Polynikis Constantinides Takis Ioannou
Christodoulos Kyriakou  Kypros Mourouszides
Glavkos Stavraki Vassos Zenios
Panaytiotis Photiou Antonios Papageorghiou
Christos Georahiades Michael Michaelides
Andreas Makis Andreas Sophocleous
Andreas Kourtellas Georghios Dicomitis
Andreas Pengeros Panos Antoniades
Ceorghios Pittas Nicos Mavrommatis
Petros Makkoulas Andreas HjiPakkos
Eleftherios Phinikarides Charalambos HjiStavrou
IToannts Mouskoundis

Charilaos Akritas was promoted to the temporary.
(Dev.) post of Technician 1st Grade with effect
from 15.3.82.
Niki Michael

Georghios Saparillas
Georghios Pashiardis
Chysostomos Kambanellas
Georghtos Andreou

and Petros Neophytides were
promoted to the temporary (Dev.) post of
Topographer Irrigation Engineer | with effect
from 15.3.82.
Maria Yiangou and Eleni Adamidou were pro-

moted to the temporary (Dev.) post of Technician
1st Grade with effect from 15.6.82.

Dr Stephanos Papatryphonos was promoted to

the temporary (Dev.) post of Hydrologist | with
effect from 15.6.82.
Ioannis Efstathiou and Xenia Voskou were

promoted to the permanent (Ord.) post of clerk
1st Grade, GCS with effect from 15.6.82.

Panayiotis Kazamias and Panayiotis Neophytou
were promoted to the permanent (Ord.) post of
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Technician Superintendent with effect from 15.7.82
Joseph Karoglanian and Andreas Nicolaides
were promoted to the permanent (Ord.) post of
Senior Technician with effect from 15.7.82.
Antonis Nicola was promoted to the permanent
(Ord.) post of Chief Foreman with effect from
15.7.82.

Leonidas Triteos was promoted to the permanent
(Dev.) post of the Chief Foreman with effect
from 15.7.82.

Andreas Ashiotis, Costas Matheou and Alexandros
Avgousti were promoted to the permanent
(Ord.) post of Assistant Chief Foreman with
effect from 15.7.82.

The following officers were
permanent (Ord.) post of Senior
with effect from 1.8.82.

promoted to the
Water Engineer

Christodoulos Artemis
Nicolas Stylianou
Nicos Tsiourtis

Christos Marcoullis
Andreas Georghiadhes
Costas Andreou

Dedalos Kypris and Iacovos Iacovides were
promoted to the permanent (Ord.) post of Senior
Hydrogeologist with effect from 1.8.82.

Niki Michael was promoted to the permanent
(Dev.) post of Topographer Irrigation Engineer |
with effect from 1.8.82.

Appointments on Contract

The contracts of Georghios HjiIoannou, Technical
Assistant and Christophoros Georghiades, Adminis-
trative Officer were renewed for one more year.

Retirements

George (haralambous, Senior Technical Super-
intendent retired from the Government Service
with effect from 1.5.82.

Andreas Christodoulou, Assistant Chief Foreman

retired trom the Government Service with effect
from 1.11.82, .
Demosthents Stavrou, Assistant Chief Foreman
retired from the Government Service with effect
from 1.11.82,

Christophoros Michael, Assistant Chief Foreman

retired from the Government Service with effect
from 1.12.82.
Anastas’s Nieola, Chief Foreman retired from

the “iovernment Service with effect from 31.12.82.
Costas Capelli, Assistant Chief Foreman retired

frorn the Government Service with effect from
31.12.82.

Scholarships

Pantelis Eliades, Executive Engineer |l who

has beer granted a scholarship in Civil Engineering
at the University of New York, USA, (by the

24

Fulbright Programme in Cyprus) completea his
studies and was awarded the MSc degree in Civil
Engineering. He resumed his duties on the 12.2.82
Maria Zachariou and Demosthenis Patsalides,
Executive Engineers | have been granted a three
months scholarship (8.3.82. - 7.6.82) by the lItalian
Government on Research and Utilization of Water
Resources.

Panayiotis Scordis, Executive Engineer Il has
been granted a three months scholarship (14.6.82-
11.9.82) by the Government of the Socialist
Federal Republic of Yugoslavia on Water Resources
Engineering. %
Costas Andreou, Senior Water Engineer has
been granted a three months scholarship (10.9.82-
10.12.82) on Sewage Treatment provided by the
UK Government under Technical Cooperation
Training Programme.

Soteris Paschalides, Executive Engineer |l has
been granted a scholarship for the International
Course in Hydraulic Engineering which was provided
by the Netherlands Government.

Andriani Nicolaou, Technician 1st Grade has
been granted a scholarship in Civil Engineering
provided by the British Council Undergraduate
FFee Support Scheme in UK.

Chrysostomos Kambanellas, = Technician 1st Grade
who has been granted a scholarship by loannou
and Paraskevaides to obtain a BSc degree in Civil
Engineering at the Catholic University of America,
completed his studies and resumed his duties on
23.12.82.

Study Leave

Ioanna Nicolaou, Technician 2nd Grade has
been granted one year's study leave without pay
tc obtain a BSc degree in Civil Engineering at
the Catholic University of America.

T'ransfers

Maria Chrysostomou, Clerk 2nd Grade, GCS,
was transferred to this Department from Statistics
ar:d Research Department with effect from 5.9.82.
Leandros Markides, Technician 2nd Grade was
transferred to Nicosia from Limassol with effect
from 1.11.82.

FEleni Papapetrou, Clerk 2nd Grade, GCS was
transferred from this Department to Accountant's
General Office with effect from 17.5.82.

Gavriel Panayi, Messenger, was transferred from
this Department to Inland Revenue Department
with effect from 9.8.82.

Kalypso Papanicolaou, Clerk 2nd Grade, GCS
was transferred from this Department to District
Court Famagusta with effect from 23.8.82.



Il DIVISION OF WATER RESOURCES

by

D C Kypris

Senior Hydrogeologist
Head of Division

General

During 1982 we had no possibility again
to collect hydrological data in the part
of Cyprus still occupied for the eighth

year by the Turkish troops amounting to
40% of the Cyprus land. So the behaviour
of both surface runoff and groundwater
bodies could not be followed or recorded
in the northern part of the country
during the year under examination.

The new areas brought under hydrological
observation during the year have an extent
of about 117 square kilometers. A number
of 1056 wells/boreholes and springs were

plotted or replotted in this area with
their relative information recorded. A
supplementary plotting was also carried

out in the areas already covered for 687
new wells/boreholes.

INTRODUCTION

The main tasks assigned to the Division
of Water Resources are the collection
and interpretation of hydrological and
hydrogeological data, regarding both
ground and surface water, to deal with
engineering geology problems as connected
with the planning and execution of water
works projects, to carry out auxiliary
drilling operations and to control ground-
water extraction and use.

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

1

During 1982, D C Kypris, Senior Hydrogeo-
logist, was the Head of Division, M
Peppis, Geologist, Class I, was the Assistant
Head. He was also Head of the Drilling
Permits and Water Control Branch. M
Peppis acted also as the chairman of the
specially formed advisory committee for
the issue of well permits.

DRILLING OPERATIONS

Drilling operations for water continued
this year on a small scale. One drilling
rig Ruston Bucyrus 22W was engaged

with which the following operations were
carried out:

e Cleaning of eight existing boreholes.

e Drilling of ten boreholes, one for
domestic water supply and nine for
engineering geology purposes and the
determination of hydrological parameters

25
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of the aquifers where the Kouris and
Evretou dams will be constructed. Total
penetrated depth, 355 m.

e Removing pumps stuck or
boreholes.

broken in

TEST PUMPINGS

In order that the Department will be in
a position to express views on the water
supply sources proposed to be wused for
the division of land into building plots or
the erection of hotels, industries or other
establishments, it undertakes to carry out

pumping tests the results of which are
communicated to the appropriate authori -
ties.

Pumping tests are also carried out for

Government works.

During 1982, 53 test pumpings were
carried out as follows:

e 7 for division of land with total

hours pumped......cccvveeeeeiieeeeannnnns 168
e 39 for building permits with

total hours pumped...ccceeeeevennnn... 157
® 4 for irrigation divisions with total

hours pumped.....cccceeeiiieeieiieennnnnns 69
e 3 for town and village water supplies
with total hours pumped............. 25

METEOROLOGICAL SUMMARY

As it is not possible for the Meteorological
Service of the Republic of Cyprus to
obtain measurements of various meteorolo-

gical elements in the northern part of
GRAPHICAL PRESENTATION
OF INCIDENCE OF RAINFALL
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Rainfall in millimetres

. Normal

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 1981-1982.

Actual

Precipitation

The yearly total precipitation averaged
over the southern part of the Island
during the hydrometeorological year October
1981 September 1982 was 425 mm
which is 80% cf normal.

(Normal is considered the average rainfall
over the southern part of the Island
during the period 1941-1970).

The total precipitation amounts during
the period under review were around

normal in Kokkinokhoria area and between
/0% and 95% cf normal in all other areas.
As regards the monthly distribution of

precipitation, it was above normal in
Novemter, March, June, July and August
and below normal in October, December,
January, February, April, May and
September.

The following table, giving the incidence

of rainfall during the hydrometeorological
year 1981 - 1982, illustrates the situation.

TABLE II-1
INCIDENCE OF RAINFALL DURING
THE HYDROMETEOROLOGICAL YEAR
1981-1982

© o 0>

o 00 > 00—

—E 06 On o
< E ® e ca c o
S Nt ot v U~ voda
c e O>d OEE
Months e Ge 575 BFE
i~ [« ANY [V o BN [="Ro N >

October...coee.. 7:5 030 1.8 22
November........ 104.5 4.11 24.5 217
December........ 66.5 2.62 15.7 52
JanUaryissseeeen 51.0 2.01 12.0 43
February........ 68.9 2.71 16.2 89
Marchi . :c.cc.00000 79.3 3.12 18.8 129
APrEl.: v iiseeeee 10.6 0.41 2.5 46
MaYiis.eiv 5o siememnee 9.9 0.38 2.3 53
June...... Sinse e 15.9 0.62 3.7 273
JUIVs o s s ~ 5.8 0.23 1.4 347
August.....o.... 1.8 0.07 0.4 129
September....... 3.0 0.12 0.7 45

TotalS..eeeeenn. 424.7 16.70 100.0 -
Note: Yearly total as percentage of

yearly normal: 80%

The maximum amcunt of rainfall in a
24-hour period during the hydrometeorolo-
year was 353.0mm reported by Sotira
village Elementary School rainfall station
on 27" November 1981. This amount is
the highest ever recorded by any station
in Cyprus.
I'he first mount

snowfall occurred on
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Olympus on the 17" November 1981,
which is a fortnight earlier than the
median date for the first snowfall in
Cyprus. Subsequent snowfalls occurred
during the ensuing rmonths till April.

The last one occurred on the 14t April
1982 which is about a week beyond the

median date of the last snowfall in Cyprus.

Hail occurred in all months except April
and August.
Temperature
During the hydrometeorological year

1981-1982 the air temperature as a whole
was slightly below normal. In particular,
monthly mean temperatures were above
normal in October, December, January,
April and September, they were normal
in August and below normal in November,
February, March, May, June and July.

The extreme maximum and extreme
minimum temperatures recorded during
the hydrometeorological year under review
were as follows:

TABLE I1-2

Evaporation

Monthly total evaporation (in mm) measured
from United States Weather Bureau
(U.S.W.B.) class "A" pan during the
hydrometeorological year 1981-1982 at
selected stations is given below.

SURFACE WATER

Permanent Stream Gauging Stations

On important streams and diversion intakes

for irrigation, at selected places, permanent
flow gauging stations equipped with auto-

matic water level recorders have been
established for the purpose of calculating
the quantity of water flowing through
each station. All these stations have to
be inspected regularly i.e. every week,
fortnight or month for the purpose of
checking and maintenance of equipment,
change of charts, velocity rniecasurements

of flowing water with current meter for
calibration purposes, etc. During the wet
season the visits are more frequent for

INCIDENCE OF MAXIMUM AND MINIMUM TEMPERATURES 1981-1982

Extreme maximum
temperature and

Extreme minimum
temperature and

Station date date
% e
NI COSLawEiGasenisss i nssssises 40.4 2%th June -0.7 16t February
LIMassols i iesibee smsiansmessesien 37.9 11th August 2.9 16t January
Larnaca Alrpol leeeeeeeeeeeeeaaans 37.8 26t June 0.2 15t February
Paphos R.A.F Station............. 36.7 L1th May 4.1 11t March
Panayia Bridge. ... eeeenannn 37.6 L1th August -2.8 16t February
S RITER RS, 5.5 esunmse 2rmisie mysrsiosiss e dts s e 37.5 12t August -1.5 16t January
AL AN 5.5 e eranamioisie n:siahanessleies steleteiel 31.0 30ty June -6.7 4t FPebruary
Prodhromos.......ceeeeeeeennannn. 31..0 12t August -7.0 5th February
Stavros: PSOKaS ce.e e eessescecssssss 36.3  11th August -2.5 4t February
KOLTIOS e 545185001050 01 w150, miie miie 0 8180188 1o 39.0 12th August -1.0 16t February
Platanial, .eceeeseesssoeonessessss 33.7 12t August -4.5 15t February
PRASOME L . e 0raie/m e nisin wininie oiese s siaio ara s 36.5  26th June & 0.0 16t January
11th August
TABLE I1I-3
TOTAL MONTHLY EVAPORATION
Stations Oct. Nov. Dec. Jan. Feb. Mar. April May June July Aug. Sept.
NICOSLAL s evwmare svewss e 200 191 75 65 53 82 127 214 259 279 270 205
Athalassa. .cwas wese woe 156 77 57 58 57 75 121 222 275 298 300 227
Larnaca Airport....... 180 120 80 84 85 118 151 239 276 307 281 229
SHILEAS ¢ wwmmwias siswiaeias 136 61 52 60 54 67 130 174 220 234 227 T79
AKhETL Ak o ewiowe awmm s 144 110 71 74 71 90 127 183 204 218 214 169
YeImasoyilae..eeeeeeenan 144 78 46 53 62 78 127 209 271 262 234 189
Polemidhia.......... .« 139 86 53 55 63 74 * *x 253 250 244 200
ProdyomaS e . s ewee seis 110 51 30 * * * 101 139 186 179 191 129

* No records

29



o

VS

e [\\w..u g -
iy - RS 7
0 T Svaia
v
cyerus 7. o
Wos JDamar v
.. naun 5 ua‘nn)n’
LT /’»
*m 00 00 700 300 km AL
¥ s ak Parr S
NE Lo
.~ =S o KYRENIA
/ (( YeP"h9¥ Kaibvay
\Myrtou™, /
AR
. 7 ‘\\A 5y
“ORPHOU 4 Ve w3 7\‘ / \'< Main Roads s b e e
v
ey, = ;/5/—\‘ MQ:/"O Hydrological Sur
/= J/ ‘ P 7 AP O oiiiiiiiiimion
/ SN A £
Koo ol el ko ‘,‘ 5
2/ /
B, S A4

DEPARTMENT OF WATER DEVELOPMENT

CYPRUS

HYDROLOGICAL SURVEY AREAS

Y. R - o o AFTER THE TURKISH INVASION

I DR S,
g ey 5 A

-';'r:;u‘-'g—\‘ \x[‘\/\/
—, + O 7 YRia okorpong
= CYPRUS ‘\ ‘(‘

e /”i"@’ ;
b iy (U ~ S

Port Sod
e 7T

Main ROODS....ccoiimmassunisissssnms ==

Boundary of Hydrogeological
Reglon.o sl

Boundary of Hydrogeological
Sub = reQioN ... —

LARNACA BaY
LARNACA

DEPARTMENT OF WATER DEVELOPMENT

CYPRUS

PR HYDROGEOLOGICAL REGIONS

/ AEROTIN
trisxon ’2 e o o 2 10%m AFTER THE TURKISH INVASION

30



Ayios Nikolaos River - measuring weir at Kambia. WDD Photo A 45 EN8 (30.4.82).

high flow measurement and sampling for almost 40% of Cyprus for the eighth year
suspended sediment and chemical analyses. now.
The condition of float wells and weirs is The general conclusion obtained from the
also checked and cleaned when necessary. study of this year's records of the above
flow gauging stations, is that the flow at
Out of all our stations only 61 on streams most of them was well below normal
and 3 on intakes could be regularly inspected because of the low precipitation of January,
because, in the northern part of the Island February and December.
we have not been able to attend any flow The annual flow of some selected streams
gauging stations, due to the presence of at selected flow gauging stations are
the Turkish invasion troop, still occupying Presented in table I|I-4.

TABLE II-4
DISCHARGE OF SELECTED STREAMS AS CALCULATED AT SELECTED FLOW
GAUGING STATIONS FOR THE YEAR 1981-1982

Annual

Ser Station No. Stream Location £low
No 106xm?
Il 2-8-3-10 Limnitis..... S ieTeuiele Saw Mill..ceeseeinini o 6.0

2 3-3-1-70 Ay. NikolaoS...es... Kakopetria.sssaes. o' 8.6

3 3-3-3-95 Karyotis. « seseees s EVEYKHOU . s eaav 4.6 000 9.1

4 3-5-4-40 Elea..... e os Vizakia..«ss ¢ivaeeisinie 3.0

5 3-7-1-50 Peristerona...«e«««. Panayia Bridge...... 8.6

6 3-7-3-90 BAKaKi..eeoeoocscssss Malounda...eeeuoo... 4.7

7 6-1-1-80 Ay. OnoufrioS...c... Kambia. . ceeeessasiai . 0.6

8 6-1-1-85 PedhieOS..cecoee evonie KaMBlaieeess S eaisee 1.6

9 6-5-3-15 YialiasS.seewe &6 eie e NISOW s aersse wisies 5 o 0.4

10 8-4-5-30 TremithioS..eecesace Klavdhia....... S 0.1
11 8-9-7-95 Vasilikos..... aase A CoaSt s s Sie e eiernise 0.5

w
=
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Overflowed 27.5.82
Closed 18.3.82

No inflow in 1982
Overflowed 9.3.82
Overflowed 7.3.82
Overflowed 27.11.81
Overflowed 12.1.82
Overflowed 15.2.82
Overflowed 13.3.82
Overflowed 6.3.82
Overflowed 5.5.82
Closed 7.10.82

Deéember
December

May
September

December
Januarv
October
October
November
November
December
November
November
October

Julv
June

8

10
180
2812

Empty September
23
Empty
Empty
Empty
52
18
BEmpty
Empty
Empty

598

Empty

104

March
May
March
March

25 February
March

May
33 December

35 April
11330 April

620
18 January
55 Januarv
10 January
79 April
283 March

22
340

59
639 April
123

860
2044 April

January
March

January
January
January
January
January
January
January
January
January
January
January
January
October
January

32
59
43
620

1365
10

100
123
55
25
860
3400
110
283
340
1220

2180
45 Yermasoyia.. «ieseeevsivasese 13600
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4] ProdrOomOS....eceeeceeeess
47, PYTCOS s msie Talleieiste Siasiid Facteleies
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39
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37 P

28 Lythrodhondas Lower.........
29 MELANT . wo s vinzsiorornaincaisrsessivisiers
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Repairs and Improvements to [ xisting
I'low Gauging Stations

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

e Dhiarizos River near Kouklia: Alterations
to the invert of the weir by the construc-
tion of a "V" shaped structure 12m wide
slope 1:20.

e Ayios Nicolaos River near Kakopetria:
Alterations to the invert of weir by construc-
tion of a "V'" shaped structure, 6m wide,
slope 1:10 and construction of a float
well.

® Pedhieos River near Kambia: Alterations
to the invert of the weir by the construction
of a "V" shaped structure 6m wide, slope
1:3 and construction of a float well.

® Garyllis River upstream of Polemidhia
Dam: Alterations to the invert of weir
by the construction of a "V'" shaped
structure 6m wide, slope 1:5 and construc-
tion of a float well.

Flood Discharges

As the rainfall during the hydrological
year was below normal we had no remark-
able floods. The most noteworthy floods,
however were recorded on the following
flow gauging stations.

® Yialias River near Kochati - about 34
m3 /s on the 13" March 1982. Its catchment
area is 73 km2,

e Mylou River near Kornos - about 22
m3 /s on the 13% March 1982. Its catchment
area is 32 km2.

e Tremithios River near Ayia Anna -
about 14 m3/s on the 13t March 1982,
Its catchment area is 90 km?.

e Vathys River near Athalassa - about
11 m3/s on the 13" March 1982, Its
catchment area is 30 km?2.

e Peristerona River near Panayia Bridge -
about 10 m3/s on 13t March 1982. Its
catchment area is 78 km2,

Inflow of Water in Dams

During 1982 out of 62 most important
dams and ponds in Cyprus which were
under regular observations in the past
only 45 could be observed as the remaining
are situated in the northern part of the
Island which is still under Turkish occupa-
tion.
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The water accumulated in the 45 dams
under regular observations was very low
because of the low precipitation during
the hydrological year wunder review; the
maximum volume accumulated was 32
MCM or 33% of the total capacity of
these dams, which is 96 MCM. Out
of these dams 22 overflowed, most of
them in January, February and March.
Analytically the situation is shown on
table 11-5.

Spring Discharges

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

mental Division.

During the hydrological year 1981-82
3,000 spring and minor stream discharges
were taken on 225 springs and minor
streams; 1020 discharges were taken on
85 springs which are under regular monthly
observations and 1980 discharges were
taken on 140 springs and minor streams
for a certain period at various intervals.

the hydrological
below normal
low flow during

As the rainfall during
year under review was
most of the springs had a
the whole year.

TABLE 11-6
SELECTED OBSERVATION BOREHOLES

Serial Hydr.

No. No. Village 1981
56/56 192 Liopetri....... +0.24
20/63 1516 Paralimni...... +19.37
22/63 1518 L w— +5.93
51/5] 774 Phrenaros... +2.52
79/56 975 S AT +8.33
88/54 24 KolOSSi.eeoooos +3.70
51/63 813 LimassOl....... +2.18
45/63 8l 1ZaKaKl . eeewmaie +1.58
107/61 17 Yermasoyia..... +18.08
108/59 8 S0 ezarene +35.90
7/60 22 o S— +9.00
134/59 27 W e +14.86
161/50 180 K Trimithia... +187.53
90/50 105 K Trimithia... +191.68
125/60 15/ EpisSkopi .essees +30.96
EB 94/70 1236 Akrotiri....... +2.56
P.B. 12 2671 Kouklia...seses +2.20
P.B. 17 2673 Akhelia........ +7.29
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March November

GROUND WATER
Ground Water Hydrological Work

Hydrological surveys of the ground water

bearing systems were carried out on
small scale by this Department before
1960. Since then, they were rapidly

amounting in scale until the most important
known aquifer systems were brought in a
few years time under Hydrological Observa-
tions. It is unfortunate that most of our
maps with the well location and other
information were destroyed by fire, during
the events of 1974, or lost in the area
occupied by the Turkish troops. So,
during the year under review, the plotting
of boreholes/wells and the collection of
other hydrological information continued
in the free areas, where hydrological
work was being carried out befuie. The
area during the current year where such
work has been carried out was 2843km?2
(see map on page 30 ). The springs
wells/boreholes which were on register at
the end of 1982 were 24846.

Through the Hydrological Surveys all
wells/boreholes, springs and chain-of-wells
are registered and plotted on maps. A
dense network of observation boreholes,
is being levelled.

Through these observation boreholes/wells,

Water level increase (+)
or decrease (-)

March November March November

1981 1982 1982 1981-82 1981-82
+0.45 +0.38 +0.46 +0.14 +0.01
+18.31 +19.22  +18.77 -0.15 +0.46
+5.67 +5.73 +5.53 -0.20 -0.14
+1..68  +1.61 +1.06 -0.91 -0.62
+8.32  +8.23 +8.43 -0.10 +0.11
+1.40  +3.50 -0.30 -0.20 -1.70
+1.63  +2.03 +1.03 -0.15 -0.60
+1.18  +1.28 +0.48 -0.30 -0.70
+1.20 +2.08 -0.30 -16.00 -1.50
+16.85 +16.55 +13.08 -19.35 -3.77
+0.70  +1.21 -0.68 -7.79 -1.38
+0.66  +1.28 -0.72 -13.58 -1.38
+187.35 +187.68 +187.13 +0.15 -0.22
+191.40 +191.78 +191.32 +0.10 -0.08
+20.41 +24.06  +18.06 -6.90 -2.35
+0.51 +1.86 -0.34 -0.70 -0.85
+0.20 +1.26 -0.60 -0.94 -0.80
+5.72 +6.97 +5.37 -0.32 -0.35
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the water level is being measured twice analysis to evaluate the trends of any
a year, at the end of the dry season quality change of the water in each
(November), when it is expected to be at  aquifer.
lowest and at the end of the wet season During 1982 the number of groundwater

(March), when it is expected to be at
highest level. In areas where more detailed
information necessary, a network has
been established of observation boreholes
where monthly or bimonthly measurements
are taken. The number of observation
borehole monitored twice during 1982 s
1387 and, every month or fortnight 575.

1S

For the purpose of establishing the quantity
of water pumped from our aquifers a
questioning program is carried out once a
year, through which information from our
farmers is sought as regards the extent
and type of plantations, the irrigation
system used and other relative information
from which the amount of water used is
determined, crosschecked wherever possible
from water meter readings, or electricity
meter readings, and pump output. It has
been established through questioning that
during 1982 11096 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
saraples are obtained twice a year
(November and March), for chemical

samples from observation boreholes analysed
for Cl was 1377.

As regards groundwater situation, due to
this year's low rainfall and poor ground-
water recharge a general drop of the
water table in all important aquifers was
noted and in some of them considerably.
Details may be seen in the table of
selected observation boreholes.

Control and Conservation of Ground Water

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

issue of
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The committee performed during 198G,
34 meetings and examined 3328 applications
sent to the Director WDD by the Districl
Officers, as follows:

Water Supply (Special Measures)

LLaW: aTeasSiui: sisiiviciiistavuversesssrisrisesivivs 53
Water Conservation areas.....ceeeeceeeeeeennn. 2110
Non Water Conservation areas............ 1165

Water Conservation Areas (Wells Law Cap
351)

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

On map on page 35 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 on table |I-7.

Applications  for well permits  falling
within a Water Conservation Area, are
being sent by the District Officers to

the Water Development Department for
technical advice and recommendations.

These recommendations which are based
on the knowledge of the existing water
situation of each aquifer, the development
in the area and the existence of other
wells or boreholes, chain-of-wells and
springs, as well as any other Government
water works are mandatory to the District

Officer.

Water Supply (Special Measures) Law
32/64
The major aquifers of Western Mesaoria

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

The areas covered by this Law are shown
on map page 35 and particulars given
in the table || -8.

For the above areas:

o The District Officer, with the con-
currence of the Director of Water Develop-
ment Department, can withdraw any
permit for any well or can apply any

36

modifications on the extraction of wate:s
as required.

e On the permits which are renewed
yearly, conditions are imposed regarding
the quantity of water to be extracted,

the method of extraction, the area to be
irrigated, the measurement of water, the
conveyance of water and the utilization
of water.

Water Meters

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

According to the provisions of the above
referred law, water meters should be
installed in the Water Supply (Special
Measures) Law areas. Information about
the installation and operation of water
meters are not available for Western
Mesaoria area, since this area is still
under Turkish occupation. For Paphos
area the law has not yet been enforced.
In  Limassol-Akrotiri area during 1982
there were 387 water meters installed of
which 263 are in continuous operation.
The total volume of water recorded is
12.7 MCM.,

Private Drillers (Wells Law, Section 36)
According to the above

law, no one is

allowed to operate a drilling rig without
a Driller's licence. Such a licence s
issued by the Director of the Water
Development Department, after the

interested person to become a Driller
applies for it and when the Director of
the Department is satisfied that the
applicant is competent to carry out such
a job. A fee is paid for the licence and
each year for its renewal.

According to the same law, every Driller
has to notify the Director of the Water
Development Department of his intention
to drill a borehole, to keep samples from

the rocks penetrated and send to the
above said Director, together with a
technical report on each borehole drilled.

During 1982 this Department issued 13
Drillers licences and renewed 37 others.
The number of private drilling rigs which
drilled for water during 1982, was 70 and



TABLE II-7
WATER CONSERVATION AREAS

Ser

No
1

Vb WN

[@RVolNeo]

Lk

12
13
14
15
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

Water Conservation Area
Kokkini Trimithia- Ayii Trimithias,
Paleometokho, Mammari........eee...
NIGOSLA s wwaaasia ssiseiiese el s
Tersephanou-Klavdhia.......eeeuu...
BRI A w v wraress aie e satie ere sieleie seeleie & )aiere
F'sta, Phrenaros. Paralimni,

Ormidhia, Xylotymbou, Pergamos,
Kouklia, AvVgOrou, €tC...ececesesssss
Akrotiri, Phasouri, etC....evisssaei
Morphou, Syrianokhori, Prastio,
Nikitas, Elea, Pendayid......ee....
DPhali:, Potamlai. ceswsevesiseesios s
Ayios Andronikos, etC...cceeeeeen..
Morphou, Peristerona, Astromeritis,
AKaKl, EEC s e wassseeweseesasess
Vasilia, Lapithos, Kyrenia, Ayios
EpiktEtos; ek swinovswvwesnisiie s
Makedhonitissa, etC.cieereenneecans
) o) o 8 243 g0 o L DR T T
Yermasoyia e e seveseveseissiiessianes
Dhicotios: (Dipl LOC:)eessswiesaioss
Yialia, Ayia Marina, Argaka, Polis.
Yialias River (Potamia, Dhali,
Nisou, ‘Mathiati)..cessesessrieessios
Kiti, Pervolia, Meneou, Dhromolaxia.
Kouklia, Anarita, Timi, Akhelia....
Lapathos), GYPSoS.icsssssessssssssss
Moni (BEXtension).csvessessteniinsese
Lakatamia, Dheftera, Anayia,

Pera:  tChvaw via sn s awvsiniivesnnen ens
Ayia: ITiNTasen e ssviseingvesses aeni
Paramali; EvVAhimoU....ssseessoesisos

Lysl;: Kondeausnsevsssnaivsssse ST
AKanthoWss sseiiee sessissvsarsmisioss
Pergamos (EXtension)........ceee...
AYi0S AVEOSi0S:ien saisisnssssssncense
Kyrenia Range Limestone Mass.......
Vasilikos, XeropotamoS.............
Yeroskipos, Konia, Ktima, Peyia....
Karavostasi, Peristeronari.........

Neokhorio, AndroliKoU.........eo...
Yiolou, Loukrounou, Skoulli........
Pissouri, Evdhimou........c.eeeuu...
Kormakitis, Myrtou, DhiorioS.......
Akanthou (Extension)...............
Ayios Toannis (Malounda)...........
Kambos Chakistra........ceeeeeeuo...
Parekklisha: . sicseseseeneeensssmes
[.'ssol-Paphos-L'ca Ixtension

pf W. Conservation Areas

-----------

Order

556
556
376
374

245
544
226
443
324
359

189

50
529
545
642

744
280
SBA

68
776
777
889
890
817
862
741

50

75
845
845
576
851
288
307

206

215

Date

31.10.51
31.10.51
18. 8.52
18. 8.52

3, 3.56
3. 3.56

30.10.56
29.11.56
26. 9.57

3 D%58

28. 4.59
16.11.59
27. 7.61
8.12.61
21. 6.62
1. .62

25. 4.63
28. 1.65
26. 8.65

9. 9.65
14.10.65

21.11.65
19. 5.66

29. 7.67
7. 9.67
1s 967

19.10.67

19.10.67
7.11.68

28.11.68
4. 9.69

29.12.69
8. 1.70

14.10.71

14.10.71

10. 8.72
T+12:72

15,11.73

25.11.74

23.10.75

30. 9.77

Gazette
No

3584
3584
3639
3639

3924
3924

3995
4008
4081

4133

4228
4277
75
112
163
168

245
384
435
438
444

453
499
SBA
212
599
599
606
606
693
697
748
771
773
904
904
958
979
1054
1158
1180
1233

1429

Date

31.10.51
31.10.51
27. 8.52
27. 8.52

15. 5.58

30. 4.59
26.11.59
27. 7.61
8.12.61
21. 6.62
7. 7.62

25. 4.63
28. 1.65
26. 8.65

9. 9.65
14.10.65

25.11.63
2. 6.66

29. 7.67
22. 9.67
22. 9.67
3.11.67
3.11.67
22.11.68
13.12.68
19. 9.69
16. 1.70
23. 1.70
29.10.71
29.10.71
25. 8.72
15.12.72
30.11.73
25.11.74
4. 4.75
7.11.75

3. 3.78
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TABLE II-8

WATER SUPPLY (SPECIAL MEASURES) LAW AREAS

Ser Area
No
1 Western Mesaoria (Pendayia-Morphou-
Kokkini Trimithia)........ T i o
2 Akrotiri peninsula... seeeseessessee
3 South-Eastern Mesaoria (F' sta—
Paralimni-Ormidhia-Akhna), later
withdrawn....... S T St aae s s
4 Potami...eccecece. O R S
5 Dhiarizos River......... ST s s
6 Xeropotamos RiVEr.....ceeececeoceass
7 Bzousas Riven: . s sscsisasseesnsses s
8 Peyia-Aspros River (Ext. of
Yeroskipos-Peyia W C A West
of Peyia Village).csnisesiseesesianses s
9 Mavrokolymbos River (Ext. of
Yeroskipos-Peyia W C A)..... Selaies
10 Kouklia-Paphos-Peyia....... . eaa el o
11 Nisou-Potamia valleY....ceeeceeceesen
12 Xyloohaghou-Ormidhia Are€a....cce.ee..

this Department has been notified about
the drilling or cleaning of 209 borehoies.

Information from private Drillers have
been received by this Department for 230
boreholes.

During 1982, 23 private Drillers were
reported to the District Officers for
illegal drilling.

WATER QUALITY

Chemical Analyses

During the year, 659 samples of water

were sent to the Government Analyst and
1381 to the WDD Laboratory for chemical
analyses. Out of these, 888 samples
were taken from springs,

which are wused or proposed as water
supply sources. The remaining 1152
samples were taken from rivers, springs,

observation boreholes and other miscellane-
QuUS sources.

Bacteriological Analyses

The bulk of
analysis is

sampling for bacteriological
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

construction of

In view of the future
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wells or boreholes,

Order Date Gazette Date
No No
- - 331 9. 7.64
- - 331 9. 7.64
- - 331 9. 7.64
89 12. 2.66 479 24. 2.66
196 23. 5.74 1104 21. 6.74
196 23. 5.74 1104 21. 6.74
196 23. 5.74 1104 21. 6.74
196 23. 5.74 1104 21. 6.74
196 23. 5.74 1104 21. 6.74
111 6. 6.75 1193 6. 6.75
274 15.12.78 1488 15.12.78
72 12. 3.82 1760 12. 3.82
large dams in Cyprus and the problem
arising from reservoir sedimentation, the
sediment sampling programme was con-
tinued. Though not very intensive, the

programme provided for sampling during
floods in as many rivers as possible.

During the year, 86 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 19% February, 1976-Decision No
14694 - decided the establishment of the
above said Committee. The terms of

reference of the committee are to accept
and examine applications from Greek

Cypriot displaced farmers to use wells/bore-
holes abandoned by their Turkish Cypriot
owners and to grant loans for the purchase,
repair and installation of pumping plants
and pipelines for the irrigation of abandoned
fields of Turkish 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 represen-
tatives of the Ministry of Agriculture and
Natural Resources at the District Commit-
tees for the protection of Turkish Cypriot
property, or their representatives.

The Committee convened at its first
session on 27t March, 1976 and at the

beginning, the rules and procedures have
been decided upon it would function.
Accordingly, special application forms

have been prepared, obtainable from the
District engineer of the Water Development

Department, which displaced farmers
could fill when applying to be granted a
loan to purchase and install pumping

plants and pipelines and/or permission to
utilise existing pumping equipment on the
specific well/borehole for which application
was made. The applications which in
most cases are from groups of farmers
are at first stage examined by the District
Officer and the  District Agricultural
Officer. When the applicant or applicants
are lawful tenants of abandoned by their
owners Turkish Cypriot fields, leased to
them by the Central Committee for the
protection of Turkish Cypriot Property-the
District Engineer transmits the application
with suggestions as to which fields may
be irrigated from the same borehole or

group of boreholes accompanied by an
irrigation scheme, where necessary, with
the estimated cost, to the Committee

which decides as to the kind of equipment
to be installed, the amount of water to

TABLE II-9

be pumped, the fields to be
the loan to be granted.

The decisions of the Committee are then
notified to the Loan Commissioner who
releases the proper amount, to the inter-
ested farmers, who sign an agreement
for the repayment of loan and the running
expenses as well.

The repayment period for the loans has
been set to seven years with an interest
of 4.5%.

When part or

irrigated and

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

From its establishment the Central Commit-
tee for the issue of loans and the reactiva-
tion of Turkish Cypriot owned wells/bore-
holes had 55 meetings during which it
approved 430 applications from 1233
displaced farmers for the irrigation of
12064 donums of land. The amount of
loans granted by the end of this year
was £364,914.- and the pumping plants of
Turkish Cypriot ownership to £42,190.

During the year under examination, the
Committee had 1 meeting during which it
approved 3 applications from 3 farmers
for the irrigation of 17 donums of land.
The amount of loans granted is £3100.

APPLICATIONS EXAMINED AND LOANS ISSUED FOR THE REACTIVATION OF
TURKISH CYPRIOT WELLS ABANDONED BY THEIR OWNERS

Particulars

Applications approved (NO).....eeceeenn.
Wells/boreholes allocated (NO).veeeeen..
Farmers benefited (NO)....cceveeue..
Area to be irrigated (donums)...........
Loans granted (Number).......cceeeeeeeea.
Loans granted (Pounds £)..ceeeeececocene
Loans issued (Pounds: £):.siseessvsssssess
T/C pumping plant allowed to be

used (NO)isasaemmawss somasssnmeeseasesesish
Estimated value of T/C pumping

plants (Pounds £)...:evsvsswsssssssasnos
Amortization rate (Pounds £/Year).......

Nicosia L'ssol L'ca Paphos Totals
2 - T - 3

2 - 1 - 3

2 - 24 - 3

3 - 14 - by

2 - 1 - 3

800 - 2300 -~ 3100

800 - 2300 - 3100
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1l DIVISION OF PLANNING

by

Dr C A Christodoulou
Principal Water Engineer
Head of Division

The Planning Division of the Water Develop-
ment Department consists of the following
two branches:

e Reconnaissance and Feastibility Reporting
e Investigations and Laboratory

RECONNAISSANCE AND FEASIBILITY
REPORTING BRANCH

SOUTHERN CONVEYOR PROJECT
General

Since the spring of 1978 (March-April) a
detailed design study of the water resources
of southern catchments of Cyprus known
as the Southern Conveyor Project is being
carried out by a team in the Water
Development Department. This study is
being carried out in co-operation with
the Overseas Development Administration
of the United Kingdom, which has provided
for this purpose, the Project Manager, as
well as three specialists to augment the
local team.

The main objective of the SCP study is
to determine how much surplus water s
available in south-west Cyprus and whether
it would be technically and economically

feasible to convey it to areas where it
could meet predictable future domestic
water needs and the remainder be used
for 1irigation development. The study

40

was designed to be carried out in two
stages. The ultimate objective of stage
1 was to identify different development
options and to appraise their respective
economic viability. Stage 2 would invoive
the preparation of a detailed feasibility
study-suitable for presentation to funding
agencies - of the option which the Govern-
ment would select on the basis of the
findings of stage 1.

Stage 1 has been completed and the
Government has selected the option to be
implemented. Under this option it is
estimated that about 10,000 ha of land
will be irrigated in the areas of Akrotiri,

Parekklisha, Mazotos, Kiti and Kokkino-
khoria.
Stage 2 was completed in August 1982

and for the rest of the year, work has
concentrated on the preparation of the
final designs as well as on the additional
economic analysis which the World Bank
had asked for on their last visit to Cyprus.

The implementation of the Project would
require the construction of one main dam
on Kouris (120 MCM) and a smaller dam
at Akhna (5.8 MCM). Furthermore it
would involve the construction of:

e A closed conduit of approximate
of 110 km
e A diversion

length

tunnel from Dhiarizos to
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Kouris

e Pumping stations and water
plants

e Water conveyors for domestic supply to
the towns of Limassol, Larnaca, WNicosia
and Famagusta

e Distribution network systems

treatment

Hydrology

A major part of the team's work during
the first six months of 1982 was devoted
to the completion of the evaluation of
surface water resources along the Southern
Conveyor and the synthesizing of the
final volume on the surface water resources
of the SCP.

For the remaining part of the year the
team among other duties continued to
provide supplementary information and
took part in the discussions during the
several appraisal missions of the World
Bank.

in total the hydrology of some 24 sites
on 12 rivers in the region extending from

Ezousas to Tremithos rivers was revised

and evaluated.
Hydrogeology

The water resources team of the Southern
Conveyor Project spent the first six months
of 1982 in rounding up all the hydrogeo-
logical studies pertinent to the SCP as
well as writing up the volume on the
groundwater resources. This was accom-
plished by July 1982. In total some 400
sq. km of aquifer area was investigated
and water balances were drawn. These
aquifers are the Dhiarizos, Yermasoyia
and Alaminos river beds, the Evdhimou and
Paramali coastal aquifers, the Akrotiri,
Pyrgos Parekklisha, Vasilikos Gypsum and
finaily the Kiti-Pervolia and Kokkinokhoria
aquifers, The team continued to provide
supplementary information to the project
team for the remaining part of the year
and more so during the World Bank
appraisal missions.

Engineering

By mid-1982 the engineering team of the

SCP  had finalised all aspects (design
drawings, cost estimates, text etc) of
the engineering components required for
the Froject Feasibility Study.

These components were:

e The Dhiarizos Diversion
® The Southern Conveyor pipeline
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® The Tersephanou-Nicosia pipeline

e |Irrigation networks for the areas of
Akrotiri, Parekklisha, Mazotos, Kiti and
Kokkinokhoria

e Limassol Tertiary Treatment Works

e Water treatment works at Limassol,
Tersephanou and Ormidhia

e Dams at Pyrgos and Akhna and the
raising of Yermasoyia Dam

Detailed design of the Kouris Dam was
completed by the end of the year by
"SOGREAH" Ingenieurs Conseils.

three major project
commenced by the
These are:

Detailed designs of
components were
team in September.

e The Southern Conveyor pipeline (including
550 metres of tunnel) from Kouris Dam
to Akhna Reservoir (110 km)

e The distribution network for the kokkino-
khoria Irrigation Area (5125 ha) - this
includes five major and forty-eight minor
pumping stations

e Akhna Dam (providing 5.8 MCM storage)

In October the Consulting Engineers for

this detailed design work, Sir William
Halcrow and Partners, commenced
additional feasibility studies for alternative
diversion and storage works to Kouris

Dam, comprising:

e Diversion weir and intake structures on
the Kouris and Zyghos rivers

e A pumping station and pipeline to
allow SCP water to be pumped to storage

into the future Kalavasos Dam (part
of the Vasilikos-Pendaskinos Project).
Agricultural Economics

During early 1982 the final economic
analysis of the Project was prepared,
using mainly the systems model.

In addition, a more detailed economic
analysis was done outside the systems
model. The domestic water component

and the irrigation component were analysed
separately and the unit cost of water by
sector was estimated. The systems model
was also used for the sensitivity analysis
tests of the project. More than ten
tests were carried out to establish how
sensitive the economics of the project
were to changes in costs and benefits.

By the middle of the year, four volumes
of the Feasibility Study Reports were
prepared. More specifically the section

prepared the following SCP Feasibility



Study Reports:

®Volume 16, Economics
Analysis
eVolume 17
Marketing
eVolume 18, Domestic Water Economics

eVolume 19, Project Economics

Agricultural

, Agricultural Economics

Following the World Bank's pre-appraisal
mission further studies were carried out,
in order to analyse various phasing alterna-
tives for the project.

KHRYSOKHOU WATERSHED IRRIGATION
PROJECT (KWIP)

General

The study of KWIP began in March 1979
and it was executed jointly by the FAO
and WDD with financial assistance from
the United Nations Development Programme
(UNDP).

The project area is located
western part of Cyprus,

in the north-
covers about 900

square kilometres and includes the
Khrysokhou Bay, Akamas, Tylliria and
part of Marathasa areas. The study
however was confined to the lowlands of
the Khrysokhou Bay and adjacent river

valleys and the uplands of the Yiolou -
Stroumbi - Polemi area.
Feasibility Study

The detailed feasibility study was based
on a regional development approach. The
team that carried out this study included

both local and FAO Engineers, Hydrologists,
Agriculturists and Economists.

The main objectives of the KWIP are the
optimum development of agriculture in
the area through irrigation and the creation
of employment.

The area to be irrigated by the project
on full implementation is 4,200 ha net.

The main engineering works for this
project include the construction of the
Evretou Dam on the Stavros tis Psokas
river, the Ezousas Dam on the upper
Ezousas river, the Lowlands and Uplands
Conveyors and the Irrigation Network.

The feasibility study was
the end of 1981 in full
the established time schedule.
month extention of the project from
January 1 to August 31 1982 became
necessary to accommodate KWIP supervision
and/or participation in the detail design

completed by
accordance with
An eight

activities.

The Main Report and the
Annexes of the

10 Technical
completed feasibility
study were prepared. They were evaluated
by the FAO - Investment Centre in view
of their.eventual submission to a financing
institution. The project was found to be
technically sound and economically viable.

Detail Design Works

The detail design of the Evretou Dam,
bill of quantities and the relevant tender
documents were completed. The work
was carried out by the Consulting Firm
Sir William Halcrow and Partners , UK
in Association with A Prastitis and
Associates.

Detail irrigation network
tender documents were also prepared for
800 ha allowing immediate tendering for
an area of 2,000 ha in the Khrysokhou
River Valley and the adjacent coastal
plain. This work was carried out by the
KWIP personnel with assistance from a
Senior Engineer from the Consulting Firm
Rendel, Palmer and Tritton , UK.

layout  and

Hydrometry

Hydrometric observations on groundwater

as well as on all rivers in the project
area with special emphasis on the five
connected to the proposed development

schemes in the Khrysokhou area continued
throughout the year.

Submission of the Feasibility Report to
the World Bank.

Upon completion of the feasibility report
and the detail designs these were submitted
to the World Bank for appraisal and
financing and in November a mission
from the World Bank came to Cyprus for

appraisal of the study which they have
approved.
INVESTIGATION AND LABORATORY
BRANCH
General

The work of the site investigation, Labora-
tories and Grouting Section of the Division
of Planning, during the year 1982 related

to a number of major and more minor
projects undertaken by the Department.
Additionally and at the request of other

Government Departments and private organiza-
tions, a number of projects were undertaken
and completed during the year.
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Site investigation work performed was
mainly involved with subsurface geological,

foundation and construction materials
investigations at reconnaissence, feasibility
and design study stages.

Departmental projects for which site

investigation work was carried out were as
follows:

® <hrysokhou Irrigation Project. Evretou
Dam (includes extensive test grouting at
left abutment).

e Southern
Diversion.

Conveyor Project. Arminou

e Asprokremmos Dam. Grouting in drainage
galleries.

e Vasilikos - Pendaskinos
Dam, Dhypotamos
e Balancing Reservoir.

Kalavasos
Khirokitia

Project.
Dam,

e Syphilos Dam.
® \/izakia Dam.
e Kouris Dam.

The work of
Latoratories

the Soils and
may be distinguished

Concrete
into the

TABLE T11-3
CONCRETE LABORATORY

Kouris Evretou
Project Dam Dam

Mix design..eeses e - -
Sieve analysiS........ 8 3
Si1lE content.coevwaens - 1
Organic impurities.... - -
Specific gravity...... 16 1
Water absorption...... 16 1
Cube crushing......... - -
SoundnesS..ceecececcce 3 1
Los AngeleS...cceceeva- 11 -
Impact value.......... 8 ~
Elongation & lakiness - -
Totalsssiensnansssenas 62 7

work performed by the main and field
laboratories. In the main (soils/concrete)
laboratories in Nicosia, tests were performed
in connection with foundation and construc

tion materials investigations relating to
Departmental Projects. Tests were also
performed at the request of other Govern-
ment Departments, private organizations
and the Cyprus Standards Organization of
the Ministry of Commerce and Industry.

Site/Material Investigations, Grounting
Works

Table |Ill-1 gives relevant details of all
site-construction materials investigations

and grounting works performed during the
year, giving also details as to the type of
work and approximate cost for each project.

Laboratories

The work performed in the Soils Laboratory
is analyzed in Table Il1l-2 with relevant
details as to the type and number of tests
performed for each project.

The work of the concrete laboratory is
similarly presented in Table I11-3.

TESTS DURING 1982

Tenders for Total of
Kalavasos concrete Mescel- each
Dam aggregate laneous test

2 - - 2
- 90 3 104

- 22 - 23

- 22 - 22

- - 1 18

- - 19 36
300 - - 300
- - - 4

2 - 2 15

= - - 8

- - 1 o I
304 134 26 533
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IV DIVISION OF DESIGN

by

Chr. Marcoullis

Senior Water Engineer
Head of Division

Introduction

The Design Division of the Water Develop-
ment Department deals mainly with the
preparation of detailed designs of major
projects undertaken by the Department.
These projects may involve the design of
dams, ponds and other hydraulic structures,
irrigation networks and domestic water
supply schemes.

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

Although in principle the activities of the
Design Division are within the above
mentioned frame of works, it is however,
often required to extend its activities by
undertaking the preparation of feasibility
studies for projects of minor or local
importance, which cannot be undertaken
by the Planning Division or to proceed
with the necessary financial arrangements
for project implementation, before such
projects are proceeded to the Division of
Construction. The activities of this Division
extend even further into assisting in the
supervision of the construction works,

either to ensure that construction s
carried out in full agreement with the
designs and specifications or to help in

solving problems encountered during the

construction.
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Furthermore, in addition to the Branches
particular to the above mentioned kind of
works, this Division encorporates the
Topography and the Drawing and Records
Branches of the Department. The first

undertakes topographical works of the
Department, whereas the second carries
out all drawing work of all major and

minor projects, keeps the technical records,
helps 'in the preparation of technical
reports, runs the library of the Department
and undertakes all photographic, reproduction
and the photo-process lab wourk.

During 1982 the following qualified person-
nel were working with the Design Division.

One Senior Water Engineer,
the Division

Four Erecutive Engineers Class I

One Executive Engineer Class II

Two Topographer/Irrigation Engineers
Class T

Head of

In addition five Executive Engineers who
had been appointed by the end of 1981
for the Vasilikos-Pendaskinos  Project,
were also assigned to assist in the prepara-
tion of the designs for various schemes
of the Pitsilia Project.

The personnel of the Topography and



Drawing and Records Branches are given
in the respective sections of this chapter.

By the ond of tho yoear, certain changoes
in the Structure of the Division were
brought about. The Head of this Division
undertook as Head of the Planning Division
whereas this Division was undertaken by
one of the Executive Engineer | who was
promoted to Senior Water Engineer. At
the same time the Topography Branch of
the Division was encorporated in the
Planning Division.

MAIN ACTIVITIES

The main activities of the Design Division
continued during 1982 being focussed on
the Pitsilia Integrated Rural Development
Project which was at its fourth year of
implementation. In addition the Division
continued being involved in the implementa-
tion of the Vasilikos-Pendaskinos Project,
which entered the construction stage by
the end of the year. Furthermore some

other major schemes of local importance
were under design during 1982.

The main component of the Pitsilia
Integrated Rural Development Project,

which is also the main input of the Depart-
ment into the Project, is irrigation. A
part of this component provides for the
rehabilitation of existing irrigation works
which along with the village water supply
schemes constitute the input of the Division

of Small Projects Planning. The rest of
this component, which is the direct
responsibility of this Division, includes

the construction of Xyliatos Dam and of
several pond and borehole schemes.

The implementation of a pond or borehole
scheme, involves a very complex procedure
which includes a preliminary but quite
advanced design and cost estimate, which
form the basis for a preliminary approval
of the scheme by the Planning Bureau
and the World Bank and the preparation

of the final designs and construction
drawings together with all necessary
contract documents. As it is provided in

the Loan Agreement with the World Bank
the construction of ponds is carried out
by local contractors whereas all other
works are undertaken by the Division of
Construction of the Department. In the
case of borehole schemes, before
embarking in the above mentioned procedure,
a prolonged pumping test is carried out
by the Department assisted by the Geolo-
gical Surveys Department, in order to

verify the results of the short
test, which is performed right after
drilling of the borehole.

period
the

As it s known  the  overall coordination
of the project works has been undertaken
by the Ministry of Agriculture and Natural
Resources, whereas the coordination of
the WDD input into the project is handled
by the Division of Design. An account

of the progress achieved up to 1982 on
pond and borehole schemes is given in a
tabulary form in Table IV-1. Details on

the progress of the construction of Xyliatos
Dam as well as of ponds which were
under construction during the year are
given under CONSTRUCTION DIVISION.

PITSILIA INTEGRATED RURAL DEVELOP-
MENT PROJECT

Pond Schemes
Feasibility Studies
As shown on Table IV-1 feasibility studies

were prepared for the following three
pond schemes:

eDhierona Pond
e Arakapas Pond No. 2
e Ayii Vavatsinias Pond No. 2

The feasibility studies of the three schemes
were completed in June 1982 and detailed
studies followed up right after their
approval.

Detailed Studies

The detailed studies and contract documents
for the above three ponds were completed
in September 1982. Tenders were invited
during the same month. The contract
documents for Ora pond were completed

in February and tenders were invited in
June 1982. During the same year the
Pharmakas pond scheme was finally

accepted by the farmers concerned, which
led to a revision of the study and the
invitation of new tenders in August 1982.

Detailed designs for the
networks were prepared for
four pond schemes:

distribution
the following

e Kyperounda Pond (Gross area: 540
dons, Est. cost: £129,200)

e Agridhia Pond (Gross area: 90 dons,
Est. cost: £28,000)

e Lagoudhera Pond (Gross area: 150
dons, Est. cost: £45,000)

e Pharmakas Ponds (Gross area: 135

dons, Est. cost: £37,500)
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TABLE 1V-1
PITSTLL1IA INTEGRATED RURAL DEVELOPMENT PROJECT
Ma jor lrrigation Works - Progress up to the

end of 1982

Scheme

Feasibility
Construction

Preliminary
Studies

Preliminary
Design
Pumping test
Approval

by farmers
Approval

by P B

and W B
Final
Designs
Contract
Docum.
Tendering

POND SCHEMES
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(NGS- 106 /& YOT/TOY womsricareva:simms ansievuieiie e, Sis :eeiesiere o sieie o e oe me: & S1eEesie eiee e einsiie wieeiamieraes (6
Ayios Theodhoros B/H..ceeiceiieiioseciocssnocoosssssscssssssasesssvsssecssensesss C
AGros: BYH (No: BB/ T6:) s senss seisiosiososseaes swesoreene s s e eeseosses sesesee o C
PoXVSELDOS" BYH v sae:sisrsresimisie s sie e s o5e)er s e e sl e eme s &eme,ee e el e se/ eieie e se e e/eeesemee C
Arakapas B/H (NO: 124/T6) :cn esesssssensaeecsmovsdeseneenseesssssse S mimi N lecainimie ieorels X
Ayios Ronstantinos B/HS...c.cecceeeceeecsscoccsconsne Xis:sei00 Kioror e oo siecanwsiors X

LOUVALAS IS e eea s e s siseeeorscees oo, R ), SR
Rlona: BfRivesss snnssiures wemiee e s e 6lesele siseisieeesiew o5 , A b, A
ASKES B voe s wramissisnne sreveieisre e eisias 5o eie:s e s eye e alereleid Xooiniore Xiewwn
K ‘Amiandos B« aeesiseiesisisseasessenssaseioe Keaiosaraneiara R oce arera X
Dhymes B/H....... SR B AT e e sie i SN e e enate RisrarewaRKarsine
Lagoudhera: B/ H o saiseesoseeseseeeessss > R o

Dhiierona. BB «siviseens s seesiveeieesessisese Xp

Ayii Vavatsinias B/H..vssssmasssscasisecess Xp

ZOoPINVL. B/B: i sesedeneasisseviisiee e saisemesise Xp

Sykopetra B/Ha i ivsiai sisisiesssasns seiessiaeas e Xp

Phterikoudhi: B/H.cxias sasesseesivone smisaaisedise XP

XXX X X

X: Work carried out in 1982 P: Pond
C: Construction completed before 1982 B3/H: Borehole
XP:  Puaping test in 1982 D.S.: Distribution System
Pe: Work pending due Lo administrallive W.B.: World Bank
problems P.B.: Planning Bureau
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Details of these pond schemes were given
in the 1980 annual report. A short
description of the pond schemes, the
feasibility studies of which were prepared
in 1982, are given below:

Dhierona Pond

I'his is an off stream pond located north
east of Dhierona village with a storage
capacity of 159,000 m3.

The pond will be impounded with water,

which will be diverted from the stream
of the Yermasoyia River which springs
from the Sykopetra area. The pond will
share a comimon diversion pipeline with
Arakapas pond No 2. Two diversion
weirs will be constructed, one on each of
the main tributaries of this stream.
Dhierona pond, which is located lower
than Arakapas pond, can draw water
from both weirs, although under normal
conditions it will be impounded from the
lower weir. fhe length of the 200 mm
diameter steel diversion pipeline from
Dhierona pond up to the lower weir is
2740 m.

Geologically the site is located in a
valley of diabase. The total volume of

earthworks is estimated at about 121,000
m3 and the total area of membrane
lining to be wused for watertightness s

about 29,200 in3. The topographic condi-
tions of the pondsite are quite favourable
but the geologic conditions and particularly

the presense c¢f hard rock will adversely
affect the cost of the scheme.

The pond will be used for the irrigation
of a gross area of 300 donums (253
donums net) of mainly citrus and table
olives. Out of this area 112 donums

gross, of citrus are presently under irrigate
with a water deficit of the order of 40%.

Arakapas Pond No &

This is an off -stream pond which was
designed in combination with Dhierona
pond. It is located about 1.5 km east of
Arakapas village, very close to the road
leading to Ephtagonia. Its storage capacity
is 119,000 3.

Water to the pond will be diverted from
the tributary of the Yermasoyia River
which springs from the Sykopetra area.
A common diversion pipeline was designed
for both the Arakapas pond No 2 and the
Dhierona pond. Two diversion weirs will
be constructed and since Arakapas pond

Dhierona
from the

is located higher than
will only draw water

pond,
higher

weir. The length of the 200 mm diameter
steel pipeline from the Arakapas pond to
the higher weir is 4500 m. Part of this
pipeline about 900 m in length near the
pond will also be used as the main

irrigation conveyor.

Geologically the site is located in a
valley of diabase and lavas. The total
volume of earthworks is estimated at
about 108,600 m3® and the total area to
be lined with membrane for watertightness
is about 29,000m2, The topographic
conditions are fairly good but the geologic
conditions are not that favorable due to
the anticipated presence of hard rock.

The pond will be used for the irrigation
of a gross area of 190 donums (170
donums net) of mainly citrus and olives.
An area of 60 donums of citrus is presently
irrigated from shallow wells but with
considerable deficiency in water. Due to
the high elevation of part of the area to
be irrigated, pumping of water will be
necessary in order to provide enough
pressure for the use of improved irrigation
systems.

Ayit Vavatsinias Pond No 2

This off-stream pond was designed to
impound the surplus of the potable water
supply of the village.

The pond which is located about 0.5 km
south of the village, has a storage capacity
of 43,500 m3. The water will be drawn
from the overflow pipe of the balancing
reservoir of the village water supply and
will be conveyed to the pond through a
950 m long, 100 mm dia G | pipe.

Geologically the site is situated in a
valley of diabase. The total volume of
earthworks is estimated at 58,500 m?3
and the total area of membrane lining to
be used for watertightness is about 10,500
m2 . Neither the geological nor the
topographical conditions encountered at
the site are very favourable. This is
indicated by the fact that the total
earthworks are much higher than the
pond's capacity and most of the excavation
is to be done either by ripping or by
blasting. This is also reflected in the
economic studies, where the obtained
interval rate of return of 8.4% is just a
little higher than the cut-off rate fixed
by the World Bank of 8%.
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The pond will be used for the irrigation
of a gross area of 55 donums (47 donums
net) mainly citrus and deciduous fruits.
Almost the whole of this area is not
cultivated at present.

Borehole Schemes
Feasibility Studies

During 1982
prepared for
schemes:

feasibility studies were
the following six borehole

- Ayios Constantinos boreholes
LLouvaras boreholes

- Alona borehole

- Askas borehole
K. Amiandos borehole

- Dhymes borehole

The feasibility studies of the first scheme
was completed in May and the detailed
design in October 1982.

provides for

Louvaras boreholes scheme

the utilization of two boreholes (Nos
32/77 and 16/81) having a yield of 30
m3/hr and 110 m3/hr respectively. The
feasibility study was completed in April
1982 and the derived internal rate of
return was 14.47%. The scheme involves
land consolidation.

The feasibility study of the Alona borehole
seheme  was completed in August 1982
and the derived internal rate of return
was 12.94%. The borehole (No 46/80)
has a vyield of 30 m23/hr and the water
will be mainly wused to cover irrigation

defficiency of existing irrigation works.

The feasibility study of Askas borehole
schemz was completed in November 1982
yieiding an internal rate of return of
15.21% 'he borehole (No 98/80) having
a yield of 40 m3/hr will be mainly used
for the irrigation of existing plantations
which suffer from water shortage during
the last months of the irrigation season.
The Amiandos borehole scheme provides

mainly for the rehabilitation of the existing
Irrigation Division. The scheme includes
the utilization of the borehole (No 31/76)
having a yield of 35 m3/hr, the construction
of more diversion weirs and storage tanks

and the installation of a full pressurized
distribution network. The feasibility
study which was completed in December
1982 vyielded an internal rate of return

of 8.59%.

Finally the feasibility study of the Dhymes
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borehole  scheme was completed in
December 1982 with an internal rate of
return of 11.90%. The borehole (No

81/80) having a yield of 50 m3/hr will be
used for the irrigation of mostly existing
plantations.

Detailed Studies

During 1982 detailed studies were carried
out for the following two borehole schemes;

Arakapas B/H
(No. 124/76)

The scheme provides for the utilization
of the third borehole which was drilled
for Arakapas village. The feasibility
study was completed in July 1981 with
an internal rate of return of 29.12%. The
safe yield of the borehole was estimated
at 30 m3/hr. The borehole wiil cover
the water deficit of the ''Angoulos"
Irrigation Division which extends over an
area of 60 donums and will allow the
extension of irrigation on a new area of
35 donums.

The whole area of 95 donums gross (75
donums net) will be mostly cultivated

with citrus mainly mandarins. The cost
of the scheme was estimated at £45,000.

Ayios Constantinos B/Hs
(Nos. 123/76 and 8/81)

The feasibility study of the Ayios
Constantinos borehole scheme was completed
in May 1982 and the internal rate of
return was estimated at 13.47%.

The main use of the Ayios Constantinos
boreholes, which have a combined yield
of 90 m3/hr (12 m3/hr and 78 m3/hr
respectively), is to cover the water deficit
of several small Irrigation Divisions in
the proximity of the boreholes and the
extension of irrigation over a new area
of 170 donums.

At present the existing irrigation works

depend wholly on several small springs
for their water supplies. However, due
to the lack of proper distribution works

and the observed variation in the yield of

the springs, the area experiences usually
severe water shortage problems, especially
during the last months of the irrigation
season.

The pressurized distribution system will
fully cover the new area. It will also
deliver the water to the intakes of the
small irrigation works, to supplement

their water supplies from the springs.




Ihe whole scheme will cover an area  of
300 donums gross (255 dorums  net),
which will be cultivated mainly with
citrus and cherries.

The total cost of the scheme is estimated
at £125,000.

Pumping Tests

Due to the rather complex conditions of

occurence of groundwater
rock formations of the
before embarking into the implementation
of borehole schemes, it was decided to
verify the results of the short term pumping
tests with prolonged pumping tests.

in the igneous
Troodos range,

These tests are planned and carried out
by the WDD during summer and autumn
months and tend to simulate actual scheme
pumping conditions. The tests are coupled
by observations on any adverse effects on
neighbouring springs and wells and are
completed by observations on water level
recovery during spring of next year. The
results are then interpreted and reported
by both the WDD and the GSD.

During 1982 such tests were performed
on nine boreholes. The derived yields -
pending verification by water level recovery
versus those of the short duration tests
which are carried out during the drilling
of the boreholes are as follows:

TABLE IV-2
BOREHOLE PUMPING TESTS

Prolonged Short

Test Duration

Average Test

B/H Yield Yield

Village No. (m3/hr) (m3/hr)
(9) o [ NGO, 27/81 14 15
OEA: 4 wiweiniosebisios s 66/81 12 B il
Phterykoudhi.... 9/82 12 -
Ay. Vavatsinias. 35/81 32 45
DhymesS.......... 81/80 50 50
Dhierona........ 14/82 34 27
Z200Piyleccennnnn 9/81 30 -
Sykopetra....... 48/82 25 41
BOEOS ) e eioieiandieiniee 21/82 55 41

Boreholes Pumping Tests
Except for a couple of cases, the results

of the prolonged tests verified those of

the short tests. In the case of Ora
bereholes, inspite of their low yield,
their proximity to the Ora pond, will

make possible their utilization, since they
will share a common distribution network.

VASILIKOS-PENDASKINOS PROJIEC

Due to the continuous involvement of this
Division in the above mentioned project
an account of the progress achieved

during 1982 is cited here.

A change in the management of the
Project implementation took place in
March, with the appointment of a foreign

Engineer who replaced the Head of the
Design Division who was acting as a
Project Manger.

During 1982 particular emphasis was

placed on the completion of all the required
procedures, which would enable the com-
mencement of construction on  those
works of the project, which, being on the
critical path, would affect the completion
time of the whole project.

This involved mainly the finalization of
the detailed designs, the construction
drawings, the specifications and contract

conditions for the construction of the
two dams of the project i.e. the Kalavasos
and the Dhypotamos dams. After that,
tenders were invited, evaluated and awarded.
The contracts for the construction of the
two dams were signed by the end of the
year. The contract sums reached £5,648,000
and £4,270,000 for the Kalavasos and
Dhypotamos dams respectively. These
sums are bound to increase due to the
provision of the contracts for adjustment
of the contract prices in accordance with
the change of the costs of major
construction materials and labour. The
construction of Dhypotamos dam commenced
on the 23rd of November whereas that of
Kalavasos dam will start on the 3rd of
January 1983.

In addition to the dams, the tenders for
the supply of the electromechanical equip-
ment for the two pumping stations of
the project and the Kornos Water Treat-
ment Plant, were also awarded. The two
contracts were signed in November and
December 1982 for the sums of £747,600
and £810,900 respectively. The award of
these contracts will enable the finalization

of the designs and drawings for the
construction of the civil works of the
Tokhni Pumping Station as well as of the
Kornos Treatment Plant and Pumping
Station.

The detailed designs and construction

drawings for the two main conveyors of
the Project, that is the diversion pipeline
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from Maroni river to Dhypotamos dam
and the pipeline from Kalavasos dam to
Khirokitia Treatment Plant, were also
completed during 1982. All drawings and
contract documents will be reviewed by
this Department before inviting the already
prequalified contractors to submit tenders.

With
networks at
Vasilikos valley and
area, the detailed designs of

regard to the irrigation distribution
the Pendaskinos valley, the
the Maroni coastal
the first

one are already completed and the construc-

tion drawings are expected for review.

The designs for the other two areas wiil
be finalized in 1983, due to problems
encountered in the implementation of

land consolidation in the areas.

Finally a technical memorandum for the
telemetry system for the operation of
the project has been prepared and submitted
for comments.

In addition to all the above activities,
which refer to the implementation of the
basic components of the project, work

was also continued on the following:

ihe progress of application of land
consolidation in the Maroni area and at
two areas of the Vasilikos irrigation
scheme, was during 1982 retarded, mainly
due to the need to combine these
operations with the planning of a future
coastal road in these areas and also
because of some reluctance by the farmers
to accept land consolidation especially in
the latter two areas.

The Agricultural Research Institute
continued its research on the effects of
irrigating crops with water with high
sulphate and chloride content. During the
year more equipment was provided to the
substation of the Institute in the project
area near Zyyi village, which covers an

area cf 47 donums. This will enable the
Institute to respond more directly and
positively to the farmers' requests for

advice.

By the end of the year the construction

of the project headquarters which s
situated at Khirokitia Treatment Plant
was substantially completed. The building

will first house the supervising personnel
of the project and later the personnel
which will deal with the operation and
maintenance of the project. The main
installations of the building and its
equipment is still pending and will be

completed in 1983.
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OTHER PROJECTS

Further to the Pitsilia Project, this Division
started or completed the designs of two
other schemes. The first one was the
Khirokitia Irrigation Scheme, within the
Larnaca-Orini Project, a short description
of which is given below. - The second
detailed design was started for two ponds
in the Phlasou area within the Solea
Valley Project. These were the first two
of a series of 13 pondsites located in
this valley. Due to the interrelation of
these ponds with each other and with the
existing water rights in the valley, their
implementation will be decided after a
thorough examination of the needs of the
area in conjunction with the technical
possibilities offered and after a general
development plan is drawn. Furthermore
the Division examined several requests by
villages for water works.

Khirokitia Irrigation Scheme

the combined
of a pond and of a

This scheme provides for
use of the water

borehole.

The pond will be located about 0.7 km
north of Khirokitia village by the road
which leads to Vavla village. It will be

an off-stream pond with a storage capacity
of 205,000 m3, which makes it the second
largest pond ever undertaken in Cyprus.

The pond will draw water from the Maroni
river. A 2.5 km long, 200mm dia steel
pipeline will deliver the water from the
diversion weir to the pond. Geologically
the site is located in sedimentary rocks
(transition between Lefkara and Pakhna
formation) of marls, chalks and sandstones.
The total volume of earthworks is estimated
at 221,000 m3 and the total area of
membrane lining to be used for watertight-
ness is about 35,000mz2.

The borehole (No. 136/78) is located
about 500 m northwest of the pond.
After the wusual short pumping test, a
longer test of about one month during

July 1981, was carried out, the results of
which verified the initial safe yield of 40
m3 /h.

The borehole will be utilized in conjunction
with the pond, that is it will discharge
in the pond from where a single distribution
system will start. The total gross area
to be irrigated will be about 350 donums
(290 donums net), cultivated mainly with
citrus, table olives and vegetables.




The total cost of the scheme is estimated

at £428 000. By the end of 1982, tenders
were invited and evaluated. The award
will be made early in 1983 after all

financial matters are settled.

TOPOGRAPHY BRANCH

The Topography Branch is operating within
the Design Division and conducts all the
engineering surveys needed by the Divisions
of the Department of Water Development.

The Branch is headed by a Technical
Superintendent and staffed with fifteen
Technicians Il, fourteen Chainmen and

twenty Rodmen.

The surveying work performed, is of the
engineering type and consists mainly of
cross sectioning, profile levelling, contour
surveys, setting out of project outlines,
instrumental observations for movement
detection or deformation of structures
etc. Modern surveying instruments and
equipment are available and they are
replenished annually according to the
needs and demand of the projects under-
taken by the Department.

During the year this Branch was engaged

mainly with surveying work for all the
major projects of the Department, that
is the Southern Conveyor Project, the
Vasilikos-Pendaskinos Project, the Khry-

sokhou Irrigation Project and the Pitsilia
Integrated Rural Development Project, as
well as for other minor or routine jobs.
A detailed list of the activities of the

Branch is given below:

TABLE IV-3
SURVEYING WORK CONDUCTED DURING
1982

Southern Conveyor Project

® Main Conveyor - Setting out and profile
levelling

e Kouris Dam - Extension surveys, monu-
mentation and setting out

e Kokkinokhoria irrigation network -
Setting out and profile levelling

e Akhna Dam - Extension of
setting out and monumentation

survey,

Vasilikos-Pendaskinos Project

e Dhypotamos Dam - Setting out
e Kalavasos Dam - Setting out

e Kalavasos-Khirokitia Pipeline -
out and profile levelling

Setting

e Kalavasos Break Pressure Tank -
survey

e Ayilos Theodhoros Pipeline
and profile levelling

Site

Setting out

Khrysokhou Irrigation Project
Evretou Dam

e Survey of spillway area

e Site survey of borrow areas

e Contour survey for model area

® Setting out, cross sectioning, profile
levelling and strip survey for access roads

Pitsilia Integrated Rural Development
Project

Ponds

® Ayii Vavatsinias - Supplementary contour
survey and profile levelling

e Dhierona - Supplementary contour survey
and profile levelling

e Arakapas No. 2 - Supplementary contour
survey and profile levelling

e Kyperounda - Setting out

Agridhia - Setting out

Ora - Setting out

Lagoudhera - Setting out

Odhou - Profile levelling

Other Surveys

e Karyotis Project

Panayia Dam contour survey
- Orounda Pond contour survey

e Malounda Dam - Contour survey
® Vizakia Dam -Cross sectioning

e Anaphotia Recharge and Diversion
Works -Contour survey and profile levelling
e Peristerona Recharge Works - Contour
survey and cross sections

e Yerasa Pond - Contour survey

e Yermasoyia Vasilikos Scheme - Setting
out and profile levelling

e Nicosia W.S. Stavrovouni Emergency

Scheme -Setting out and profile levelling

Routine Works

Instrumental observations of

Amiandos mines
Kalopanayiotis Dam
Asprokremmos Dam
Lefkara Dam

Khirokitia Treatment Plant

DRAWING AND RECORDS BRANCH

The Drawing and Records Branch is made
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TABLE IV-4

WORK CARRIED OUT BY THE DRAWING BRANCH DURING 1982

Ref .

o3

o Q0

- AU = TQ

KXET<crrbnQOUODS3
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Description

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

QaMSis -savaisavansssvse s Ve eR e e wewe
[rrigation distribution systems for
dams...... O T R ) o X R sisaie. oie)ererele
Routine irrigation schemes......ccceveeees
Routine domestic water supply schemes.....
Paphos: Project:sassisasesessorwesasene seivs
Pitsilia Integrated Rural Developmcnt
PEOJOCE i 55 s wrstewiviaie sinieie e aissioe oieienisis &e oo
Vasilikos-Pendaskinos Project....c.cceeco..
Southern Conveyor Project.........cccce...
Khrysokhou Watershed Irrigation Project...
Solea Valley Project...cseeevasusaensees .
Larnaca-orini ProjecCt..:eeseweessisesa s

kmergency Schemes for town water supplies
(including Yermasoyia-Vasilikos Scheme)...
Antiflood and river training works........
Sewage disposal for Refugee estates.......
Recharge: WOrks'cviee stsiveraaeiiie o s SieiaeTe wieTee
Hydrological......... sieTee T L e
Programmes and organisatioN.....ceeceees..
AGACULRULE [SNOW. s a:w i wiansresiaiets ainiessle e sees
Productivity centre CoUrs€......ccceeceees
PEaINING: OF StAEE o vwovmnmumesssassienmess
Completion plans and reportS.....cccecee..
REPIOEES o ove ssavererarove orv wiatew o e sle emle e e eeieiv mie o1
GENEL AL irare srevwioneiareis o aereseonessaaoeione s vio sw
OB FOBE vrasrsiaressimeore: sremoverass oo s eyemsase due .
Auxiliary services
(i) 1 0 o= 6 212 SR VIS S P NI P S NP
(11) Plan regisStry..cececececeeccccenccees
(11i1) Plan reproduCtion......cceeeeeeecceas
(iv) Drawing materials StOre€.............
(v) Photographic section and photo
PLOCCSS" Lokl e g e e o:s: arere sie s sie e s e siw ere e

Total for auxiliary ServiCeS......eceeeeee.
(1) Leave paildiqi: e sevsicemss srimsessn o
(ii1) Leave without PaY....cccececcecececes
(i13) Siek IeaVeicuswnassssiveiioweseiesicesss
(iv) Maternity leave......ceceeeecececeenn
(v) D.C. (including site visits)........

Total for leave etC. v.ieieeeereeeancanenn
Grand Lotal....eeeeeeeeeeeeccocancacanasnse

Time

spent
in hours
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243
896
1451
1755

3856
1743
9149
1856
181
190

722
13
78
33
74
87

656

723
365
775

18

1232
584
2088
311

1855

6070
2217
13
871
313
366

3780
35248
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total
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up of the following sections:

e The Drawing and Cartography Section

e The Plan Kegistry and Plan Keproduction
Section

e The Photographic Section and Photo
Process Laboratory, and

e The Technical [Library and Tecnanical
Information Section
At the end of the year under review the

staff of the Drawing and Records Branch
numbered 19 i.e. 6 Technicians | 7

Technicians I, 4 Technician |l (on

contract) and 2 hourly paid assistants of
the plan reproduction section. Two of
the Technicians worked with the KWIP
for the first half of the year and four
with the SCP wupto the beginning of
December 1982 when 3 of them (on
contract) returned to the Drawing Office.
The 2 staff with the KWIP carried on
with their commendable work up to the
finish of the feasibility study of the

project but a lot of help was given to
the SCP for the preparation of the feasibili-

ty report drawings from the Drawing
Office main staff.

Due to lack of funds no HTI students
were employed during the summer of 1982

bar one who opted out to carry out her
training programme without pay.

by
the

the Drawing and
year is listed

The work carried out
Records Branch during
below.

Drawing and Cartography Section

As can be seen from the above table 52%
of the time was taken by the five major
projects, Southern Conveyor, Paphos, Pitsilia,
Vasilikos-Pendaskinos and Khrysokhou. For
the first 6 months of the year and until
the completion of the feasibility study of
the SCP the drawing work load of the
project continued to be so heavy that
some work was diverted to the Paphos and
Limassol Regional Offices of the Department.
Between August and October 1982 this
section worked hard on the preparation of

the PIP inauguration on jobs such as the
preparation of bulletins and posters for
the project and Asprokremmos Dam, photo

display posters, the inauguration monument
emblems and plaque etc. Several members
worked after office hours both on PIP and
on the WDD stand of the 1982 AGRI
FAIR. They were given time off in lieu
of payment for overtime work. A colour
map was prepared for one of the PIP
inauguration bulletins and preparatory

work was also done on a colour map for a
VPP bulletin that may be printed in 1983.

Plan Reproduction and Plan Registry
Section
There was an increase in the volume of

work of this section also. Some 3,900
orders were executed for 43,550 prints of
all types and sizes.

The plan registry work is shared by the

Drawing Office Staff.

The Photographic and Photo Process
Laboratory

Photographic coverage of all construction
works of the Department continued during

1982. Black and white and colour still
photography was applied as well as colour
cinematography. Monthly visits continued

to Paphos Project as well as Asprokremmos
Dam. Albums of B and W and colour
photos are kept with the Technical Library
at WDD HQs.

There was again an increase in demand
for photolithographic work, the photo
process lab having to cope with the require-
ments of all the projects for base maps,
reproductions, reductions and enlargements
of drawings.

In June of 1982 the photographic section

of the Department carried out two
successful flights on hired light aircraft
(a) for the photographic coverage of

Asprokremmos Dam after its first impound-
ment with water and the PIP area to
record the progress in agricultural develop-
ment and (b) for the photographic coverage
of water filled earth ponds of the Pitsilia
Project. An extensive use has already
been made of the aerial photos both by
WDD and MANR for the bulletins of the
two Projects and for the 1982 AGRI
FAIR.

Technical Library and Technical Information
Section

In 1982 £583 was spent on the purchase
of 20 technical books and subscription to
11 periodicals.

The Library continued to issue monthly
notes on material received and of articles
of special interest in periodicals. Following
are lists of books purchased, and of WDD
reports.
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Books Purchased (20 No)
Central Board of Irrigation and Power:

- Technical report No. 14,
river valley projects. Manual on canal lining.
1979. Book No. 9567 US$ 15.00

- Technical report No. 18. Research scheme applied to
river valley projects. Manual on ground water and tubewells,
New Dethi, 1978. Book No. 9568 US$ 15.00

-Technical report No. 20. Research scheme applied to
river valley projects. Sedimentation studies in reservoirs.
Volume | & 1l. New Delhi, 1951, Book Nos. 9569, 9570

Research scheme applied to
New Delhi,

US$ 25.00

R A GRACE. Marine outfall systems, planning, design and
construction. New Jersey, 1978. Book No. 9572 $55.40

B S I. British Standards Yearbook 1982, London, 1982,

Book MNo. 9573 Stg £15.50
DR ING A FINTER. Metdgpaon K. Zapponoliou. TM{voMeS wal
navovtouol épywv oAt tinod Mnyxavimo(. ABhwL, 1977 Book

No. 9574. 1000 &pary.
G MARTZ. Me thgpaon  o.  Buotpartiddn. YEauALK Ty
ouuLain . Mépoc lov. Y&peloeig. ABAval, 1976. Book No.

9575. 600 &Howrx.

G MARTZ. Mevegoaon T
OLHLOMOY .  MEDoG 20V,
No. 9576. 500 &xax.

G MARTZ. Metdgyxwon M. 8coloyitn.
MEpoc 3ov - KaBapLoude Auiitwv.
9577. 600 Hoax.

B 2 KINOKI. Metdgoaon H. Baotlonollou.  YEpauluwi Twv
AvoLuTOu Aywy@v. AOfvalr, 1978. Book No. 9578. 700
Exxry .

A LENCASTRE. Metdpoaon X.
Mevinic YeoauAuuic.  ABRwal
Soxay .

0 W 1SHAELS

Xat{nBeotipou. YE&OoauALKG  twv
AnoxetedoeLc.  AONuww, 1977. Book

ABfjvae , 1977. Book No.

Kapydnourog . EyxelplbrLo
1978. Book No. 9579. 1400

JEN = VOB HANSEN. Metdmpoaon B, Nuwodalbn  wau
A. Kowwuibn. AobeloeLe Baowmal apxal wav  pédodol .
ABfivae , 1968. Book No. 9580. 1300 Soax.
ASTHM. 51P 741 Underground corrosion.
No. 9657 US$ 26.00

ASTM. E£E380-82 standard for metric practice.
1982, Book No. 9658 US$ 5.00

ASCE. Transactions of the american society of civil engineers.
Volume 146-1981, New York, 1982, Book No. 9674 US$
54,50,

G BUGLIARELLO-F GUNTHER.
resources. Amsterdam 1974,
137.00

SAWYER - GILLOTT. The FIDIC conditions. Digest of contrac-
tual relationships and responsibilities. London, 1981. Book
No. 91301, 9802 Stg £11.00 each (2 copies)

[CIP.  Canal construction - Open channels construction
Machinery and techniques. India. Book No. 9803. US$
13.00

USA, 1981 Book

Philadelphia,

Computer systems and water
Book No. 9701 Dutch guilders

WDD Reports (66 No)

P MARATHEFTOU. Pitsilia integrated rural development project.
Odhou ponds 1 & 2, Irrigation scheme. Mini feasibility
study. MNicosia, December, 1981, Report No. D/103 Book
Nos 9434, 9435,

C C ARTEMIS & T E H SABBEN - CLARE. Vasilikos-Pendaskinos
Project. MNicosia water supply-First phase. Progress report
No. 6 covering period from 1.10.81 to 31.12.81 Nicosia,
February, 1982, Report No. D/110 Book Nos 9436, 9437.

B M MILINUSIC. Paphos irrigation project. Progress report
No. 24 Covering period from 1.10.81 to 1.1.82, Nicosia,
February, 1982. Report No. D/111. Book Nos 9438, 9439,

H B JACKSON. Southern conveyor project. Tenth progress

report. Nicosia, March, 1982, Report No. P/28. Book Nos
9440, 9441,
A C ARTEMIS. Vasilikos-Pendaskinos  project, Progress

Covering period from 1.7.81 to 31.12.81.
Report No. D/207. Book Nos 9478,

report No. 7.
Nicosia, March, 1982,
9479,

N TSIOURTIS-S AFRODISIS.
ment project. Pumping test
results Nicosia, March, 1982,
Nos 9480, 9481,
B M MILINUSIC.

Pitsilia integrated rural deveiop-
results-1981. Preliminary
Report No. D/112. Book

Paphos irrigation project. Progress report
No. 25. Covering period from 1.1.82 to 1.4.82, Nicosia,
April, 1982, Report No. D/113, Book Nos 9498, 9499,

' C ARTEMIS & T E H SABBEN - CLARE. Vasilikos - Pendaskinos
project. Nicosia water supply - First phase. Progress
report No. 7. Covering period from 1.1.82 to 31.3.82.
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Nicosia, May, 1982. Report No. D/207. Book Nos 9502 3503
N MICHAEL. Pitsilia integrated rural development project.
Louvaras boreholes irrigation scheme. Mini feasibility study.
Nicosia, April, 1982. Report No. D/114, Book Nos 9500,
9501.

N MICHAEL. Pitsilia integrated rural development project.
Ayios Konstantinos boreholes irrigation scheme. Mini feasibility
study. Nicosia, May, 1982. Report No. D/117. Book Nos
9504, 9505.

M TELEVANTOS. Pitsilia integrated rural development project
Arakapas pond No. 2 Irrigation scheme. Mini  feasibility
study. Nicosia, May, 1982. Report No. D/118. Book Nos
9537, 9538.

Z VOSKARIDOU. Akrotiri village boreholes irrigation scheme
Mini feasibility study. Nicosia, May, 1982, Report No.
D/118. Book Nos 9506, 9507.

N E NEOKLEOUS. Pitsilia integrated rural development project.
Ephtagonia Pond No. 1. Compietion report Nicosia, November,
1981. Report No. C/141. Book Nos 9540, 9541,

N E NEOKLEOUS. Pitsilia integrated rural development
project. Melini pond No. 1. Completion report, Nicosia,
October, 1981. Report No. C/142. Book Nos. 9542, 9543.

N E NEOKLEOUS. Pitsilia integrated rural development project.
Pelendria pond. Completion report Nicosia, November,
1981. Report No. C/143 Book Nos 9544 6 9545,

N D CHRISTOFIDES. Pitsilia integrated rural development
project. Ayii Vavatsinias pond No. 2. Irrigation scheme.
Mini feasibility study. Nicosia, June, 1982, Report No.
D/120. Book No. 9546, 9547.

M C IOANNOU. Larnaca -Orini project. Khirokitia irrigation

scheme. Feasibility study. Nicosia, June, 1982, Report
No. D/121 Book Nos 9548, 9549,

K KYROU. Pitsilia integrated rural development project.
Dhierona irrigation scheme. Mini feasibility study. Nicosia,

June, 1982. Report No. D/122. Book Nos 9550, 9551,

N TSIOURTIS - § AFRODISIS. Pitsilia integrated rural develop-
ment project pumping test resuits - 1981, Final results.
Nicosia, June, 1982. Report No. D/123. Book Nos 9552,
9553,

& STEPHANOU. Khrysokhou Watershed irrigation Project.
Main Irrigation Conveyance Systems for the Areas of:

Khrysokhou valley-Argaka-Magecunda- Yialia-Ayia Marina-Pomos

Uplands. Project working paper No. IRR/14. Book Nos
9600, 9601.
HERODOTOU - PAPANDREOU - POLYCARPOU. Southern Conveyor

Project. Feasibility study. Crop production Inputs (Annex
to volume 4) No. D/115. Book Nos 9602, 9603.

Z VOSKARIDOU. Pitsilia Integrated Rural Development Project.
Alona Borehole Irrigation Scheme. Mini Feasibility Study.
Book Nos 9604, 9605,

B M MILINUSIC. Paphos Irrigation Project. Progress Report
No. 26. Covering period from 1.4.82 to 1.7.82. Report No.
D/125, Book Nos 9606, 9607.

' ARTEMIS - T E H SABBEN-CLARE. Vasilikos-Pendaskinos
Project. Nicosia Water Supply - First phase progress report
No. 8 (Final). Covering period from 1.4.82 to 31.7.82.
Roport No. D/126. Book Nos 9608, 9609.
WuD - UNDP/FAO. Khrysokhou Watershed
Hydro-agricultural development

irrigation project.
Khrysokhou area-Feasibility

study. Main report. Nicosia, March, 1981, Book No.
9582,
WDD - UNDP/FAO. Khrysokhou watershed irrigation project.

Hydro-agricultural development Khrysokhou area. Feasibility
report., Annex 1. National context. Nicosia, March, 1981,
Book No. 9583.

WDD - UNDP/FAO. Khrysokhou watershed irrigation project.
Hydro-agricultural development Khrysokhou area. Feasibility
report Annex 2. Present resources and their deployment.
Nicosia, March, 1981, Book No0.9584.

WDD - UNDP/FAO. Khrysokhou watershed irrigation project.
Hydro-agriculturai development Khrysokhou area. Feasibility
report. Annex 4A, Evretou Dam. Nicosia, 1981, Book
No. 9586.

WDD - UNDP/FAO. Khrysokhou watershed irrigation project.
Hydro-agricultural development Khrysokhou area. Feasibility
report.  Annex 4B. Conveyors. Nicosia, March, 1981,
Book No. 9587.

WDD - UNDP/FAO. Khrysokhou watershed irrigation project.
Hydro-agricultural development Khrysokhou area. Feasibility
report. Annex 40. Ezousa Dam, Nicosia, March, 1981, Book
No. 9588.

WDD - UNDP/FAO. Khrysokhou watershed
Hydro-agricultural development,
report, Annex 5,
Book No. 9589.

irrigation project.
Khrysokhou area. Feasibility
Irrigation network, Nicosia, March, 1981,




WDD - UNDP/FAO. Khrysokhou watershed irrigation project.
Hydro-agricultural development Khrysokhou area. Feasibility
report. Annex 3. Water Resources Development. Nicosia,
March, 1981, Book No. 9585.

WDD - UNDP/FAO. Khrysokhou watershed irrigation project.
Hydro-agricultural development. Khrysokhou area. Feasibility
report. Annex 6. Agricultural development and production.
Nicosia, March, 1982, Book No. 9590.

WDD - UNDP/FAO. Khrysokhou watershed irrigation project,
Hydro-agricultural development Khrysokhou area. Feasibility

report, Annex 7. Organization and management. Nicosia,
March, 1982, Book No. 9591,
WDD - UNDP/FAO. Khrysokhou watershed irrigation project.

Hydro-agricultural development Khrysokhou area. Feasibility
report. Annex 8. Marketing and prices. Nicosia, March,
1982. Book No. 9592.

WDD - UNDP/FAO. Khrysokhou watershed irrigation project.
Hydro-agricultural development. Khrysokhou area. Feasibility
report. Annex 9. Financial analysis. Nicosia, March, 1982,
Book No. 9593.

WDD - UNDP/FAO. Khrysokhou watershed irrigation project.
Hydro-agricultural development Khrysokhou area. Feasibility
report. Annex 10. Benefits and justification Nicosia, March,
1982. Book No. 9594,

WDD - UNDP/FAO. Khrysokhou irrigation project. Contract
number-tender documents for law lands. Main conveyor
sector 1, Vol. 12 & 3. Nicosia, March, 1982, Book No.
9595,

WDD - UNDP/FAO. Khrysokhou irrigation project. Contract

number tender docurments for installation of irrigation network.
Sector 1, Part A, General documents, Part B. Specific
documents. Nicosia, March, 1982, Book No. 9596,
WDD - UNDP/FAO. Khrysokhou irrigation project.
documents for supplies for irrigation network.

(Lot S1). Pipes and Fittings. (Lot S2).
Hydrants and Meters. Part A,

Tender
Sector 1
Valves. (Lot S3).
General documents. Part

B. Specific documents. Nicosia, March, 1982, Book No.
9597,

WDD - UNDP/FAO. Khrysokhou irrigation project. Design
note and cost estimate. Lowiands main conveyor. Sector
1. Nicosia, March, 1982, Book No. 9598.

WDD - UNDP/FAO. Khiysokhou irrigation project. Design
note and cost estimate, Irrigation network. Sector 1A.

Nicosia, March, 1982, Book No. 9599.

Southern Conveyor Project-Feasibility Study Reports

- Volume 1. Main report, Nicosia, July, 1982. Book Nos
9623, 9624,

- Volume 2. Surface water resources.
Book Nos 9625, 9626.

- Volume 3. Groundwater resources.

Nicosia, July, 1982,

Nicosia, July, 1982,

Book Nos 9627, 9628.

Volume 4. Irrigated agricultural development, Nicosia,
July, 1982. Book Nos 9629, 9630.

Volume 5. Agricultural maps.
Book Nos 9631, 9632.

- Volume 6. Engineering Kouns dam.
Book Nos 9633, 9634.

Volume 7. Engineering conveyors.
HBook Nos 9635, 9636.

Volume 8. Engineering.
dams. Nicosia, July, 1982, Book Nos 9637, 9638.

- Volume 9. Engineering irrigation systems. Nicosia, July,
1982, Book Nos 9639, 9640.

Volume 10. Engineering domestic water supply.
July, 1982. Book Nos 9641, 9642,

- Volume 11. Engineering drawings. Dams and conveyors
Nicosia, July, 1982, Book Nos 9643, 9644,
- Volume 12, Engineering drawings.
Nicosia, July, 1982. Book Nos 9645, 9646.
- Volume 13. Engineering drawings. Domestic water supply,
Nicosia, July, 1982. Book Nos 9647, 9648,

Volume 14, Systems analysis, Nicosia, July, 1982, Book
Nos 9649, 9650.

- Volume 15, Organization management and operational
control. Nicosia, July, 1982, Book Nos 9651, 9652,

Volume 16. Agricultural economics analysis.
July, 1982, Book Nos 9653, 9654.

Volume 17, Agricultural economics. Marketing and
volume 17 addendum. Updated data on irnports into the
EEC of grapefruit, lemons and potatoes. Nicosia, July,
1982. Book Nos 9702. 9703.

Volume 18, Domestic Water.
1982. Book Nos 9655, 9656.

-~ Volume 19, Project economics.
Book Nos 9665, 9666.

CHR MARCOULLIS. Vasilikos-Pendaskinos project, Economic
re avaluation. Nicosia, September 1932, Report No. D/127.
Book Nos 9704, 970S5.

M IOANNOU. Pitsilia integrated rural development project.
Askas borehole irrigation scheme. Nicosia, November, 1982,
Report No. D/128. Book Nos 9706, 9707.

D KYPRIS. Water use study in Cyprus coastal hotels in
relation to water recycling propositions. Nicosia, 1982,
Book Nos 3708, 9709.

P NEOPHYTIDES. Pitsilia integrated rural development
project. Dhymes borehole irrigation scheme. Mini feasibility
study. Nicosia, December, 1982, Report No. D/129. Book
Nos 9722, 9723.

Z VOSKARIDOU. Pitsilia integrated rural development project.
Kato Amiandos irrigation scheme. Mini feasibility study.
Nicosia, December, 1982, Report No. D/130, Book Nos
9724, 9725.

Nicosia, July, 1982,

Nicosia, July, 1982,
Nicosia, July, 1982,
Akhna, Yermasoyia and Pyrgos

Nicosia,

Irrigation systems,

Nicosia,

Economics, Nicosia, July,

Nicosia, July, 1982,
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V DIVISION OF
CONSTRUCTION

by

A P Georghiades
Senior Water Engineer
Head of the Division

Int roduction of various trades mostly skilled anc a
. st v g ; daily average of 282 casual employees,
I'he [Division of Construction is one of the mostly unskilled, for the execution of the

major divisions of the Department, and it ., .5.c schemes in the budget all over the
deals with the planning, supervision and fiee island

controlof all constructional activities of The Division has continued during 1982

the Department whether by direct labour, the collection of data regarding actual
or by contract. The Division is sub-divided [ ie5 of work, standards of materials and
into four main branches: equipment, for the up-to-date information
e he Planning and Control Branch (inelud- ©of the Construction Unit Cost Manual,
ind the Tenders Section) which is most essential for planning and

cost estimating of future projects.

The commencement of the construction of
the new projects approved for execution
during 1982 again started late, due to the
During 1982 the Division consisted of the delay in the allocation of the necessary

e 7he Major Projects Branch
e The Mincr Projects Branch, and
e The Workshop

following staff: funds. This delay causes quite a lot of
1 Senior Water Engineer Head problems and upsets . the construction
programme, especially in summer and

2 I-xecutive Engineers, Class |
1 Mechanical Engineer, Class |
I-xecutive Engineers, Class |l
lechnical Superintendent
Sentor Technicians
l'echnicians |

Chief Foremen

Assistant Chief Foremen
iechnicians 1l

41 Monthly paid Foremen

4/ Weekly paid Foremen

125 Total staff CONSTRUCTION PROGRAMME AND

In addition to the above technical staff, . PROGRESS
the Division engaged 534 regular employees The planning section of the Division prepared,

early autumn, when the demand for
executing contributory and emergency
schemes is at its peak. The delay in the
availability of funds is altributed to the late
approval of the Development Budget (end
of February) by the House of Representa-
tives, the long procedure required for the
approval of loans from the Loan Commis-
sioners, the late action taken by District
Officers, the de-daggering of funds, etc.

- N

Lo wo e
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as usual, a construction programme including villages, water supplies for new livestock
all water projects approved for execution and industrial areas, etc., included in the
during 1982. These projects were not budgets of other Ministries or Departments.
only those included in our Department's e Water supply and irrigation schemes for
Development Budget, but all water works villages non-budgeted, carried out from
included in other Ministries or Departments funds deposited by the villages, and
budgets. In general the Division had to e Water supply schemes, mostly distribution
deal with the constructional activities systems for land developing carried out on
relating to all water projects scheduled behalf of private developers from deposits.
for execution during 1982, except specific
major projects where the role of the
Construction Division is rather limited due
to financing procedures etc. All these
projects may be classified as follows:

In total during 1982, the Division of Construc-
tion had to deal with 601 projects of an
estimated value of £9,099,253. The
expenditure incurred on all these projects
during the year reached the amount of
e All projects, new and carry over, approved £6,306,484. This figure does not include
for execution in our Department's 1982 specific major projects under constract,
budget. such as the Paphos |Irrigation Project on
e All water projects (ponds, boreholes, which the 1982 expenditure reached the
rehabilitation and water supplies) approved amount of £3,556,597 and details are
for execution in the Pitsilia Integrated given elsewhere in this report.

Rural Development Project, under the Again, during 1982, as in the previous
budget of the Ministry of Agriculture and years the Division was under - staffed
Natural Resources. especially in the lower ranks of Technicians,
e All water supply schemes for the housing and this resulted to considerable hardship
of refugees, approved in the 1982 budget to the existing staff who had to respond
of the Department of Planning and Housing. to so many and so urgent requests for the
e All water works, such as water supply execution of the construction programme.
and irrigation schemes for Turkish Cypriot Table V-| gives an outline of the volume

TABLE V-1
SCHEMES UNDERTAKEN FOR CONSTRUCTION DURING 1982
Ser No. of Amount  Expenditure
No Description schemes  allocated incurred
£ £
1 Rural domestic water suppli€S.......cee.. 56 1 029 331 560 846
2 Minor irrigation schemes....... ase e E ST 22 408 959 207 709
3 Vasilikos-Pendaskinos ProjeCt............ 1 1 589 243 1 045 809
4 Yermasoyla-Vasilikos pipelin€.....cceee.. 1 1 125 566 885 558
4da T W S Emergency SCheMeS..cececcccccccecens 23 842 733 654 955
5 Pitsilia Integrated Rural Development
Project..... o (010 810l iR O L oiv) o301 9010 8107 8 9.4 $1%:9 83 2 352 191 1 759 878
6 Other major irrigation schemes
(supplcmentary WOrksS)..cceececececeeees - 15 271 654 136 467
7 Water supply and sewage disposal
schemes for refugee estates..... o i, 005000 e 75 647 906 536 233
8  Schemes urdertaken for other
Government DepartmentS..ceecececececacees 62 397 043 362 558

9 Water supply and irrigation schemes
(non-budgeted) executed from village
ACPOSTIES s eresetvies e winsiorseemrosoiaismisis 106 256 735 45 961
10  Schemes executed for private developers
from deposits, (mostly distribution

systems for land developing) ......ee.... 181 177 892 110 510
it o) of~ 1 R T e o aeEa e e e e sesae 625 £9 099 253 £6 306 484
Note: Paphos Irrigation Project expenditure
not included in the above figure is.......... 3 556 597
Grand Total.izsicescivsones Ve miee e 5 e £9 863 081
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of work executed by the Division during
1982. More information and detailed lists
for each category of projects are given in
other tables, further on, in this report.

PLANNING BRANCH

Again, during 1982 it was not possible to
staff this branch of the Division adequately
due to the shortage of experienced technical
officers. It is believed that with proper
staffing of this branch its role could be
widened and its contribution in respect of
constiuction planning could be enormously
enlarged.

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

e The programming and cost control of

all schemes under construction.

e The preparation of a monthly report or
all schemes budgeted under our Department's
votes showing the progress and expenditure
which was distributed to the Ministry of
Agriculture and Natural Resources, the
Planning Bureau, Senior Officers and
Technical Officers  supervising schemes
under construction, etc.

e The assessment of the
requirements in materials and equipment,
such as pipes, pipe fittings, pumping units,
etc and their order through the Government
Central Stores (GCS) in time.

Department's

® 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.

e The collection of data regarding actual
rates, standards of materials and equipment

and their appraisal and utilization for the
up-to date information of the Construction
Unit Cost Manual.

e The distribution of resources, such as
labour force, plant and materials to the
various schemes under construction.

e | ne invitation of direct tenders for the
supply of such materials that are not
available in the GCS ie building materials,

etc and the hiring of machinery from the

private sector, when such machinery is
not available at the EMS.

e The acquisition of immovable property
which s affected by the construction of
schernes,

e The supply of services towards the

installation of electricity supply, telephone,
etc, at the site of various works.
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CONTROL BRANCH

The main activity of this branch is to
exercise control over the construction of
all the schemes. 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 is attained at reasonable
standards and as planned. The quality of
the work of all schemes under construction
has also to be followed up and be kept
always at the highest possible standards.

Another objective of this branch is to
ensure that the schemes are completed
within the estimated amount and to locate
problems and excesses where these are
unavoidable and take the appropriate
action to remedy the situation. The
technical staff of this branch works in
association with the technical supervising
staff for the construction of the schemes,
and the solving of problems arising during
the execution.

All other than Nicosia District
approved for execution, are
direct by the three Regional
our Department, ie Limassol,
Larnaca - Famagusta,
with a senior
Division who
between the

projects
constructed
Offices of
Paphos and
in close association
technical officer of our
acts as the co-ordinator
Regional Offices and the
Headquarters in Nicosia. In addition, the
Head of the Construction Division and
other Senior Officers carry periodic visits
to the Regional Offices and to the sites
of the works wunder construction. The
Construction Division is kept informed on
the progress of all schemes through the
co-ordinator and periodic progress reports
that are submitted by the regional officers.

LABOUR FORCE

FFor the construction of all the projects
the Division engaged a gang, usually
consisting of a monthly or weekly 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 during 1982 for the construction
of all the schemes was 815 persons. Out
of this figure 534 persons were regular
employees of various trades, mostly builders,
pipelayers carpenters, etc, and 282 persons
were casual skilled or unskilled labourers.




TABLE V-2
LABOUR FORCE 1982

Month SKkilled
JaNUArY..eeesecesessssssssess 604
FebrUarYeceeeecsesesecssscssscss 598
MAYER o aiorsioswioineraeimmiony o e einse sieieie 700
APTEIL « w5 swmwieareisisiainswrioss winainiesrsie 635
MAY < o4 srmsmemeireeiaisieeers  seemiaions 607
SUNE 5 5 e wieaters wraaroareers sisweeenie 645
UL < siersisia s smarersievione sxoiserssero® 609
AUGUE o ianvarsneiere s eze sinieresies:s 611
SEPLEMDeL .o o sisiaivis sisies siormasmosse 628
OCEOPOY 5 w455 5v0rsi016 o aie averaseisieione 623
NOVEMDEY 2 vs 56 wssasas secesess 605
DECEMBI: o wisvereios o win stovaisraiorsie 608
DALy AVELagE: P s eoasioissrsee 767
Daily average NO...ceeeeeennn 623

The total expenditure incurred during 1982
on wages alone on schemes constructed by

direct labour  reached the amount of
£1,590,404.

Table V-2 shows in detail the monthly
average labour force engaged direct by

the Division of Construction during 1982.

PIPES AND PIPE FITTINGS

Most of the pipes and fittings used by the
Division during 1982 have been purchased
through the Government Central Stores,
where a reasonable stock is kept on a
permanent basis for requisitioning.

Our yearly requirements in pipes and pipe
fittings are assessed by the Planning Section
of the Division as soon as the budget is
approved by the Ministerial Council and an
order is put through the GCS early before
the commencement of the construction
programme so that the schemes can be
executed uninterruptedly.

In exceptional cases where our requirements
cannot be met through the GCS due to
the execution of emergency schemes, then
pipes and fittings may be purchased by
our Department by direct tenders from
local or foreign factories.

During 1982 some quantities of special
pipes ie ductile pipes and asbestos cement
pipes class 25 were purchased direct by
our Department for the execution of
emergency water supply schemes.

During 1982, a length of 419160 meters
of pipes of various types and diameters
were laid all over the island for all schemes

Unskilled Regular  Casual Total
149 513 240 753
170 513 255 768
199 535 364 899
185 535 285 820
176 535 248 783
236 543 338 881
215 542 282 824
210 540 281 821
190 539 279 818
182 537 268 805
182 536 251 787
202 534 286 820
247 66% 35% 100%
1:92 534 282 815
other than the Paphos Irrigation Project,

at an expenditure of £2,100,973.

Table V-3 shows in detail all types, lengths
and value of pipes laid during 1982.

TABLE V-3
PIPES LAID DURING 1982

I GALVANIZED STEEL PIPES

Dia Length Value
inches m £
1/2 6 540 2 474
3/4 1 128 460
1 4 224 2 283
1 1/4 7 758 5 349
1 1/2 11 352 9 597
2 31 138 46 032
21/2 36 870 69 666
3 43 334 83 253
4 32 170 97 643
5 120 398
| Eon - W NS —— 174 634 £317 155

II STEEL PIPES (COATED-PLAIN ENDED
OR VICTAULIC)

168.3 22 476 141 928
219.1 28 512 285 666
273.0 12 922 87 073
323.9 2 552 40 882
355.6 4 740 156 133
457.0 16 330
610.0 198 6 488
ToOtal . e.cieinmmose 71 416 £718 500
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II1T ASBEST0S CEMENT PRESSURE PIPES-
CLASS 16

60 292 40

75 8 295 7 897
100 25 886 51 768
150 14 632 41 342
200 11 548 49 124
250 445 1 825
300 795 10 301
350 10 672 120 599
400 - -
450 1 002 12 674
500 1 260 26 886
600 1 254 40 502
Total:  coees 76 081 £362 958

IV ASBESTOS CEMENT PRESSURE PIPES-
CLASS 20

Dia Length value
inches m £
75 3 308 4 595
100 12 581 28 492
150 7 398 28 168
200 9 522 58 098
250 2 293 15 478
300 3176 35 115
350 9 270 139 073
DOEAN comiaswseisie 47 548 £309 019
V ASBESTOS CEMENT PRESSURE PIPES-
cLASS 26
350 8 688 148 122
TOEAL e om0re saies 8 688 £148 122
VI pUCTILE IRON PIPES
350 9 660 182 091
700 900 49 748
Total ...s..09 5w 10 560 £231 839
VIl PVC/POLYTHENE PIPES-(6 atm and
10 atm)
12 9 561 3 292,
20 2 467 500
25 6 650 1 904
32 399 58
40 461 132
50 38 17
90 10 240 6 673
150 37 86
200 380 718
Total.eeececeoses 30 233 £13 380
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SUMMARY OF ALL TYPES OF PIPES LAID
DURING 1982

Ser Type Length value
No m £
1 Galvanized steel

031 1§ o -X UM 174 634 317 155
IT Steel pipes

(coated) .eeesess 71 416 718 500
IITI Asbestos cement

pressure pipes-

class 15. e e 76 081 362 958
IV Asbestos cement

pressure pipes-—

Class 20 e veisioes 47 548 309 019
\Y Asbestos cement

pressure pipes-

Class 25.csesvesies 8 688 148 122
VI  Ductile iron pipes. 10 560 231 839
VII PVC/Polythene

PLPES e veisen idaes 30 233 13 380

Potaleewevansass 419 160 £2 100 973
CONSTRUCTION PLANT
For the construction of the schemes
approved in the 1982 Budget, and all

other schemes undertaken for construction
during 1982, the Division had to apply to
the Department of Electrical and Mechanical
Services (EMS) for any type of machinery
considered necessary for the execution of
the schemes.

If Government machinery was not available,

then the Division had to hire machinery
from the private sector through open
tenders.

During 1982 the Division had to hire

machinery both from the Department of
Electrical and Mechanical Services and the
private sector. In total, during 1982, an
amount of £354,622 was paid for all types
of machinery used for the execution of
the schemes.

Table V-4 shows in detail all
engaged by the Divisior: of
during 1982.

BUILDING AND OTHER MATERIALS

As usual 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 requisi-
tioned from the GCS.

When cement is
over 6 tons, it

machinery
Construction

required in quantities of
is purchased direct from



TABLE V-4
MACHINERY HIRED DURING 1982
Ser Value
No Description Quantity Unit £
1l Diggers........ agreed - 268
2 Diggerseiecseveni 28 367 w/hrs 130 819
3 DiggersS..eeees.. 25 659 MR 60 561
4 Diggers..e.-... 1 012 m? 1 002
5 Compressors.... 4 887 w/hrs 7 228
6 Compressors.... agreed - 229
7 Compressors.... agreed w/days 170
8 Mixers......... 378 w/days 1 206
9 Mixexrsaiassias o agreed - 496
10 Tipper lorries. agreed - 26 451
11 Tipper lorries. 800 w/hrs 2 934
12 BuseS.cecenancnn 813 w/days 11 673
13 Electrowelding
machines.c..... 1 380 w/hrs 1 408
14 Traxcavators... 803 w/hrs 7 888
15 Tractors: <. s s 4 437 w/hrs 13 673
16 Turbine Pumps.. 4 w/days 100
17 Caterpillars... 1 635 w/hrs 23 174
18 Caterpillars... agreed - 355
19 Cranessas s seise 891 w/hrs 5 832
20 Tractor-mixer-
elevator....... 315 m? 407
21 Tractor-mixer=-
elevator....... agreed - 1 390
22 Cutting machine 27 w/days 108
23 Cutting machine 88 w/hrs 397
24 Saloon carS.... 2 234 w/days 8 264

25 Land rovers.... 5 360 w/days 39 990
26 Bed Ford....... 2 324 w/hrs 5 681
27 Buldozers...... 220 w/hrs 2 124
28 Water sprinkler 178 w/hrs 623
29 Water carrier.. 1O trips 170
TOtAL L soewsmuerasesres £354 622

the two local cement factories. However,
when cement is required in smaller quanti-
ties it has to be purchased through the
GCS. During 1982 the Division purchased
a quantity of 2,200 tons of cement at a
cost of £48,562. During 1982 the Division
purchased and wused materials of various
types at a cost of £159,375. All materials
purchased by the Division of Construction
during the year are shown on Table V-5.

RURAL DOMESTIC WATER SUPPLY
SCHEMES

The construction programme for 1982
included 56 rural domestic water supply

schemes of an estimated cost of £1,029,331.
The expenditure incurred on all these
schemes during the year reached the
amount of £560,846. These schemes were

TABLE V-5
MATERIALS PURCHASED AND WATER
METERS INSTALLED

I BUILDING AND OTHER MATERIALS
USED DURING 1982

No. Description Quantity Vaiue
l Cement...ccceeeee. 2200 tons 48 569
2 Shingle........... 3521 m3 9 221
3 Shingle........... agreed 56
4 Sand...... eeeesv.. agreed 103
ST 10 [, 4313 m? 13 985
6 Aggregate........ . agreed 56
7 Aggregate......... 3237 m?3 8 809
8 Havara........ eee. 1694 m? 919
9 801). e e vieccsesnees 30625 m3 40 679

10 Stones............ 281 m?3 842

11 Mild steel........ 162 tons 22 217

TOXAl %ot oiassoineisse £145 456

II WATER METERS INSTALLED DURING
1982

Ser Dia Number Value
No inches £
1 1./2 2391 7 227
2 3/4 6 21
3 1 157 121
4 11/4 9 65
5 2 39 1 409
6 2 1/2 4 179
7 3 32 1 285
8 4 52 2 198
9 6 14 1 221
10 12 1 193
TOLAL« eivisieininne 2565 £13 919
split in the five free districts of the

island as shown on the summary below:

SUMMARY OF THE RURAL DOMESTIC
WATER SUPPLY SCHEMES
Amount Expenditure
No. of allocated incurred
District schemes for 1982 during 1982

in £ in £
Nicosia.... 16 377 536 161 168
Limassol... 13 144 071 83 707
Famagusta. . 5 148 511 91 733
Larnaca.... 9 126 050 88 181
Paphos..... 13 233 163 136 057
Totals 56 £1 029 331 £560 846

A list showing in detail all 56 schemes
that were approved in the 1982 budget for
construction is given on Table V-6.
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5 Lyso - Philousa-Peristerona-Xeropiyi—-

In progress
In progress
In progress

11 239

3 558
2 484

7 681
2 485

15 642

5 742

9 900
6 600
1 695

Replacement of old pipelines......

Mesoyi - New storage tank 135m3...

2

M1

4 969

6 600 13 200

1 010

liou - New distribution system....

6

516 62CR 454

2 705

gl
(72

I

5

8 Paphos Lower Villages -

2 694

2 694

3 336

3 336

e

Compensations.
9 Peristerona - Installation of

In progress

84

84

1 950

975

975

electrosubmersible pump.....
10 Peyia - Replacement of old main

1079 17079 2 158 In progress

6 866

3 433

3 433

conveyor pipeline from spring.......

11 Polis-Prodhromi - Phase A & R

In progress

63 775

31 887

34 000 68 000 31 888

34 000

new borehole storage tank......
12 Tsadha-Kili - Supplementary WS

8 413 16 826 In progress

8 413
1 684

50 000
Total for Paphos District..........£127 689 £105 474 £233 163 £75 527

1 870

25 000

25 000

from BH new storage tank 135m3.....
13 Yeroskipos - Tourist development...

1 684

£60 530 £136 057

1 870

£389 367£1029 331£371 054 £189 792 £560 846

...£639 964

Grand total.....

MAJOR PROJECTS APPROVED
CONSTRUCTION IN 1982

The construction programme  for 1982
included 52 major projects of various
types and the amount budgeted for their
construction during the year was £4,687,271.
The expenditure incurred on all these
projects during 1982 reached the amount
of £3,368,054. It should be noted that
these figures do not include Paphos Irrigation
Project for which a detailed report and
expenditure is given in another chapter.

FOR

These 52 projects, undertaken for construc-
tion by our Division cover a wide field of

water works, je supplementary works to
existing major irrigation schemes, the
Vasilikos - Pendaskinos Project, the

Yermasoyia - Vasilikos pipeline, and part
of the Pitsilia Integrated Rural Development
Project. (Ponds and distribution systems
and Xyliatos Dam).

Other schemes, which could be classified
as major projects have been included in
other chapters of this report.

For all these projects a detailed analysis
of the expenditure and a brief report is
given further on in this report.

A summary of the major projects undertaken
for construction during 1982 is given below:

Amount Expenditure

Ser Type of allocated incurred
No project in 1982 in 1982
£ £

1 Other major

irrigation

WOrKS.eeeeeonn 271 654 136 467
2 Vasilikos=-

Pendaskinos

Project.ce.... 1 589 243 1 045 809
3 Yermasoyia-

Vasilikos

pipeline...... 1 125 566 885 558
4  Ponds and

distribution

systems....... 881 379 562 135
5 Xyliatos Dam

and distribu-

tion system... 819 429 738 085

Total.e.o.oo...£4 687 271 £3 368 054

MINOR IRRIGATION SCHEMES

The construction programme for 1982
included 21 minor irrigation schemes of
an estimated cost of £405,659. The overall
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SUMMARY OF MINOR IRRIGATION SCHEMES

District

expenditure incurred on all the above
schemes during 1982 reached the amount
of £207,709. These 22 schemes were split

in four districts of the island as shown
above.

Table V-7 shows in detail all 21 schemes
that were approved for execution during
1982.

VASILIKOS PENDASKINOS PROJECT

Nicosia Water Supply-First Phase

The main conveyor to Nicosia from

Khirokitia Treatment Works was substantially

completed by the end of 1981, Minor
completion works were carried out during
1982 and they included:

e Final reinstatement works along the
main pipeline route.

e Repairs and maintenance to damaged
private lands and property.

e Completion of steel pipeline cathodic

protection system.

TR

)
500

NS
mm dia.
Lefkara- Khirokitia pipeline within culvert under the new Nicosia/Limassol highway

at Skarinou bridge.
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Amount Expenditure
No. of allccated incurred
schemes during 1982 during 1982
£ L
15 305 352 196 529
2 2 845 -
1 21 000 9 263
4 79 762 1 917
22 £ 408 959 £207 709
e Third stage testing of main pipeline,
and
e Final adjustment of pumps and regulation
of surge vessels at Dhypotamos Pumping
Station.
The conveyor was put into operation in
March 1982. The amount allocated for

this Phase for 1982 was £131,794 and the
expenditure incurred during the year reached
the amount of £127 335.

Dhypotamos Dam

Dhypotamos Dam is one of the major
elements of the second phase of Vasilikos
Pendaskinos Project. This is a rockfill
dam having an overall storage capacity of
15 MCM. The dam was designed by Rofe,
Kennard and Lapworth jointly with Wallace
Evans and Partners in association with C
Chr loannides. Tenders were invited in
Summer 1982 and the Contract was awarded
to Shephard Hill - G P Zachariades (Joint

SRR

X

Suction-Irrigation AC pipe (steel in culvert) with 550 mm dia steel

WDD Photo C 99-2 (14.1.82).



- 3 i

Dhypotamos Pumping Station to Stavrovouni/ actuator and bypass on suction

500 mm dia steel delivery main from 500 mm dia PN 40 valve with electric
main

Kornos at culvert crossing under new outside Dhypotamos Pumping Station. WDD
Nicosia/Limassol highway at Kakoradja. Photo C 98-9 (13.1.82).
WDD Photo C 97-7 (13.1.82).
TABLE V-8
OTHER MAJOR IRRIGATION WORKS - EXPENDITURE 1982
Ser Amount Allocated Expenditure
No Scheme Govt. Village Total Govt. Village Total
1 Aytos Theodhoros - BH 64/73....... 3 000 - 3 000 2 718 - 2 718
2 Erimi = KOLO88L .uiviwsiwmavoassssio 1437 440 1 877 642 321 963
3 Kalopanaytotis Dam - Distribution. 10 000 - 10 000 10 000 - 10 000
4 KhiroKiti@ PONA......eeeeeeeeaenns 20 000 10 000 30 000 1 249 620 1 869
5 Khrysokhou valleY.....eeeeeecennn- 7 000 - 7 000 4 134 - 4 134
6 Lymbia Damiiisvseiaswesasssevesesis 800 - 800 468 = 468
7 Mavrokolymbos Dam - Land acquisi-
BAON so-v st oveniiainomrerons ereie ehere s ane ool e0erere 833 - 833 577 - 577
8 Pakhyammos ReServoil.........eeeee 600 - 600 574 - 574
9 Palekhort — SKlidroS...eceeeeeeee.- 96 750 31 250 128 000 36 237 11 424 47 661
10 Pissouri - Alekhtord.............. 844 = 844 722 - 722
11 Pissourt - Irrigation
Yermasoyia Polemidhia Project..... 26 667 13 333 40 000 22 373 11 187 33 560
12 (i) Kato Polemidhia - Distribu-
10N SYSECN o 0.v.ni0i0.0 0000009 00000 16 667 8 333 25 000 11 449 5 725 17 174
13 (i7) Trakhoni-Ypsonas............. 10 000 - 10 000 8 749 - 8 749
14 (i11) Trakhoni — Z2akKaki........... 1 700 - 1 700 1 700 - 1 700
15 (iv) Yermasoyia - Distribution
SYSteM e encnieen e v 81w (00 e 010 0TS 8 000 4 000 12 000 3 732 1 866 5 598
Total..owee SRl SR e AT ate alere e £204 298 £67 356 £271 654 £105 324 £31 143 £136 467
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Venture) in October 1982. Construction
works started in November with the prepara-

the year reached the amount of £641,010.

The overall expenditure incurred on both

tion of access roads, erection of site s : ;
officgs, stripping of dam area, drilling and Si:lt:g 10582 \i:;!;:::js PtildaSk'Zz?ountpmjeg;
blasting for tunnel drive and general £1,045,809
excavation. ’ §
The amount allocated for this part of the Details of the amount allocated and the
scheme for 1982 was £1,457,449 and the expenditure incurred during 1982 are
total expenditure for this project during shown on Table V-9 below:
TABLE V-9
VASILIKOS—-PENDASKINOS-PROJECT -EXPENDITURE 1982
Total
Ser. Expenditure Expenditure
No Description 1982 up to 1982
(i) Nicosia Water Supply
First Phase
1 Electricity and telephon€.....ceceeceecccens = 196 70 837
2 Land acquisition:s: s sssessisesssasnsees oo - -
3 Materials handling and storage supervsion,
investigations, miscellaneous and
coNtINGEeNCLES: i seinns o osibaisianmesdssiaess o ses 4 365 107 418
4 Civil engineering works Contract No.39/78/38-
N8G5 5 e smier srmimcsnmndndid, b a e keI 8588, 5 5 e e b1 o810 ar 71 085 922 053
5 Mechanical & c¢lectrical Works Contract No.
39778/ 39-Mather & Platl. .ccisissessrccnasscss 36 945 340 868
6 Steel pipes Contract No.39/78/40-P Epiphaniou - 482 196
7 A C Pipes Contract No.39/78/41-CPI........... - 610 811
8 Valves Contract No. 39/78/42-Pont-a-Mousson. . - 45 943
9 Valves Contract No. 39/78/42-S Blakeborough. . 1 794 39 225
10 Dhypotamos pumping station Irish Bridge...... 991 105 222
Ll ConSULEANE: BEES .. o e sisiaiesivi e sioinme s isioie o eeemismmies 9 069 66 839
12 Construction of additional pipes & Fittings.. 873 5 450
13 Wages for Lhe operation and maintenance of
the pumping station DhypolamoS...eceeeeecesss 2 017 2 274
£127 335 £2 779 136
(i1) Agricultural Development
1 Groundwaler development - Maroni.......oce... . =
2 Erection of building - Khirokitia HQ......... 45 756 45 756
3 Agricultural research - ARI building......... 17 568 23 342
4 Purchasec of vehicles & machinery....cceeeee.- 21 780 55 827
5 CoNSULEANLYS FEESL 1« vawmmterssars e oin aeiesme eees 145 662 292 369
6 Hydraulic model teSting....ssiesssseseveieeerses 2 159 39 930
7 Works by WDD (Topography, Investigations etc) 29 950 68 308
8 Administration/Transport/Supervision. ........ 7 963 8 039
9  KALAUASOB IDalilils.csie eresremsssesaseys se ste eiostererarsie:eness - -
10 DRhYPOLANOE Dalli. s sovevanmmeioe seisie s seees e - -
11 Kornos Treatment WOrkS...cecceecoacessesosonsse - -
12 Maroni RIVEr DIVEESION..cessse aaassssssssesss - -
13 Kalavasos-Khirokitia pipelin€.....ceeeceeeaes - -
14 Commuted al lowance Lo Deputy Project Manager. 908 1 284
X5 Land c¢onSolidation . ceuwessiessseseeesesssisemnss = -
16 KALAVASOS DAM — Contract l...c.ceceecccccceane - =
17 Constructional eXpenditilre. e e sesiesiaieeesss - -
18 Supply: Of MALCTIALS. wivs s s semsmisnsinsaimvios oo - -



TABLE V-9 VASILIKOS-PENDASKINOS PROJECT -EXPENDITURE 1982 (Cont.)
Total

Ser. Expendi ture Expenditure
No Description 1982 up to 1982
19 Construction of flow gauging station

UPSEYEaMie e e cneceossonsscsss ceeoscscsscesssses - =
20 DHYPOTAMOS DAM - Contract 2. .0/0:88 0,0:0/8.9.0:9,5 868 - =
21 Constructional expenditure.......... s deTes 604 000 604 000
22 Supply of materialS....ceeceee. O SR 33 313 33 313
23 Laboratory equipment for Dhypotamos and

KalavasSos: DAl e s eeiswsissee se sweesiesesess S - =
24 lLefkara diversion and ancillary pipeline..... - =
25 Permanent access road...ecececcccccccescccssns 1 631 1 631
26 Pipeline construction (inc. 42(14).42(6)).... - =
27 Removal of existing pipeline.......c.eeeeeeen - =
28 Maroni/Pendaskinos Irrigation and domestic

pipelines and channel.....c.ccccecccccocaccans 2 066 2 066
29 Ayios Theodoros diversion pipeline....... - =
30 MARONI DIVERSION - Contract 3........ e - =
31 KALAVASOS-KHIROKITIA PIPELINE -Contract 7. - ¢
32 PENDASKINOS IRRIGATION - Contract 9....... - -
33 VASILIKOS IRRIGATION - Contract 8......... - -
34 ELECTROMECHANICAL EQUIPMENT FOR PS -

CofitFaCE: 4B, visnivvinvamesssaasaiieeeesesiers - -
35 CONSTRUCTION OFF KORNOS WT. WORKS & PS -

CONLEACE BB wvisuinviiveaioesl sisleaieraess e srsie s i et - -
36 ELECTROMECHANICAL EQUIPMENT FOR KORNOS

WT.: PLANT' — Contract SAu.sscsssssensesisees -~ =
37 CONSTRUCTION OF KALAVASOS (TOKHNI) PS -

ContEaCt 4dBisaciesninesssseieasieseseeseesseiae - =
38 ACQUISITION OF LAND: e ssiacssesesessns dieeiem 5 718 5 718
39 TELEMETRY = Contract G.isessesenessesasse - -

Total: e SRR SRR SR R e o 918 474 1 184 583

GEANA tOEAL w wiereivroieis simis swiminisinieonesiwie sioseie .... 1045 809 3 980 719
Yermasoyia - Vasilikos Pipeline At the water supply source, ie the

This was an emergency scheme aiming to
improve the Nicosia water supply, by
conveying water from the Yermasoyia Dam
to the Khirokitia Treatment Works.

The design of this project commenced in
October 1981 and delivery of pipes,
materials, and equipment started in March
1982.

The construction works were undertaken
by the Construction Division of WDD. Site
work commenced in March 1982 and it
was completed in October 1982.

The project consists mainly of 24 km, of
350 mm dia pipeline (asbestos cement,
ductile iron and steel pipes), a break
pressure tank and pumping equipment.

Yermasoyia Dam the pumping capacity of
the existing pumping station was improved
by replacing the electric motors with
new, more efficient ones. Water is pumped
from this location to the existing Akrounda-
Phinikaria storage tanks situated at 242 m
amsl. Oxygenation of the water is achieved
through a cascade aerator constructed at
the storage tanks.

From this point water flows by gravity to
Parekklisha break pressure tank (storage
capacity 275m3) and then to Vasilikos
pumping station which was upgraded with
new pumps having an overall pumping
capacity of 125 |/s or 450 m3/hr.

From Vasilikos,
Khirokitia

water is .
Treatment Works

pumped to
and after

75



treatment, it is transferred to Larnaca and
Nicosia through the existing conveyors.

The initial cost estimate for pipeline
materials and equipment was £620,816 and
the cost estimate for construction £504,750.
The corresponding actual costs (after
completion) were £568,329 and £317,229.

It should be emphasized that the construction
of this pipeline, being an emergency scheme,
was a record both in time and value which
projects the capability of the Construction

TABLE V-10

Division in general, and the caiibre of the

technical personnel involved in this project
in particular.

As already stated the combined initial
total estimated cost was £1,125566. The
total combined expenditure incurred on
materials and construction during 1982
reached the amount of £885,558, thus

leaving an overall saving of £240,008.

Table V-10 shows in detail
allocated and the expenditure
each item.

the amount
incurred on

YERMASOYIA-VASILIKOS PIPELINE - EXPENDITURE 1982

Ser Amount Expenditure
No allocated incurred
Description for 1982 during 1982
£ £
(I) Materials
1 Ductile iron pipes and fittingS...ccececececececee 213 453 190 751
2 Steel pipes and fittingS...ecececceccccccccnes 31 480 32 746
3&4 Asbestos cement pipes and cast iron fittings.. 234 662 223 400
S  ValVes:: . sessmersimmed semisemenssmen ST e 19 455 18 739
6 Water meterS..eeeeceneeaaa. T ey aeays. o 1 766 1 695
7 TPPor Yermasoyia pumping statioN....eceeeces. oo me 23 205 20 310
8 For Vasilikos pumping statiON...ecceeeccecccecas 66 310 61 992
9 Materials supplied by GCS...ceeeeeccacccocccns 4 600 2 489
10 Special parts and fittingS..eeceee-.. sie (@ oecs - 13 420 6 616
11 Cascade aeratOr.ecceceeceess olire; e s viwie minid el 500 500
X2 EBAC ChafGeSi e o eiissineiosviorssiswisieses s e 7 500 6 924
13 Float switch for Yermasoyia pumping station... 1 495 1 481
14 For Vasilikos pumping stationN......eeececes o 2 970 686
oy b SRR T SeveEes £620 816 £568 329
(17) Construction
15 Preliminary WorkKsS.«eessseesssesse oniee e e e R ” 70 600 48 863
16 "Trenching and laying...esesecesseesos o e e 8 153 076 113 972
157 DESLNG . 5o wiere wienatate sse sl Sexs oo et aenmiess . o 23 965 17 601
18 Reinstatement and relocation of Pl5..... S 12 000 5 558
19 Cleaning and sterilization of the pipeline.... 3 000 2 415
20 Chambers....... S e oo e ey s ey o e 0% 9 48 o nierere e 44 800 41 968
21 Parekklisha break pressure tank.....ceececeeee 10 500 10 652
22 Vasilikos pumping station.......... SRaleava e e R 6 000 3 836
23 Khirokitia treatment plant......ccceeeeceecs o 1 555 1. 715
24 Yermasoyia pumping StatioN..sesesessissesssssse 600 350
25 Yermasoyia balancing reservoir....... siaTereEteTE 2 350 1 714
26 Transport...seess P PR S e e 35 000 16 680
27 BUPeEVISION. o eesew s swmseos seseesiees isiaieye e 4 36 345 17 867
28 ContiNgeNCYES e siersumn soeoreisrssiees e et s et B e BT 36 345 8 408
29 Overtime or double shift work in order
to meet the programme..... orsei e eTae e R e 43 614 25 570
30 Acguisition of land. .. ssessesessss e e T 25 000 . -
Total: evevas SEeeTeReh S W I O T PR T e 504 750 317 229
Grand TOEal.:. csmeveeanesieeeassseesses swesunaee + Bl 125 566 £885 558
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Laying of
emergency pipeline
Central Water Supply

Photo A57 EN 3 (27.2.82).

Vasilikos

Yérmasoyia -
supplementing the

System. WDD

PITSILIA INTEGRATED RURAL DEVELOPMENT
PROJECT

The Pitsilia Integrated Rural Development
Project covers 49 villages with a total
area of 60,000 hectares and a population

of 21,000 people. In the area of the
Project a rugged topography prevails and
the terrain is dissected by numerous streams
and small deep valleys.

The project region is an area of traditional
agriculture with a marked trend of
depopulation.

The project aims at improving the standard
of living of the people of Pitsilia region,
by developing the productive resources of
the area and improving the social services,
such as health and education.

The whole of the Project was initially
scheduled to be implemented in a period
of five years (January 1978 - December

1982) but it has been decided to extend
its implementation period until the end of
1983 to make up for certain delays and
with a view to expand its targets, mainly

in the Water Development Sector, with
the construction of all the technically and
economically feasible schemes acceptable

by the farmers concerned.

The total investment for the implementation
of the project will amount to about
£9,000,000 (£4 million secured through a
World Bank Loan and the balance will be
covered by the Government of Cyprus) out
of which about £ 7 million will be expended
by the Department of Water Development
for the development of the region's water
resources to irrigate some 11,000 donums
(initially the target was only 8,600 donums)
through the following schemes:

e Construction of a rockfill type of dam
at Xyliatos with a capacity of 1.25 million
cubic metres to irrigate 2,300 donums.

e Construction of about 20 PVC |lined
earth ponds with a total capacity of 1.9
million cubic metres, to irrigate 2,600
donums.

e Development of some 30 boreholes with
a combined yield of 1.3 million cubic
metres per year to irrigate about 3,000
donums.

e Rehatilitation of existing minor irrigation
schemes to irrigate 1,500 donums.

In addition to the above schemes the
domestic water supply of some 23 villages
will  be improved within the project
activities.

By the end of 1982 the total expenditure
incurred in the sector of Water Development

reached the amount of £4,739,226 as
follows: ¢
TOT8 csssssssivissomiusasvansssciviniansunss 49 407
TOTY cusicsssisimemuississisrovissesusins 471 542
1980 wnswisnrransnisinmi 881 326
TOBN. ..ccinnssisassssnsvassanssinsnsnpsssass 1 577 069
YO0 i e T AR AT R TR 1 759 881
TOlAl ssssessevinvsssusssivenvssonasse £4 739 225

For the year 1982, the construction program-
me included 83 schemes, out of which 32
schemes involved ponds and their distribution
networks, S schemes involved the develop-
ment of boreholes, 15 schemes the
improvement of domestic water supply, 23
were rehabilitation schemes and 8 schemes
involved the construction of Xyliatos Dam,
its distribution network and test pumping
schemes.

All the 83 schemes that were approved
for execution in 1982 at an estimated
cost of £2,352,191 are shown in detail on
Table V-11. '
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TABLE V-11
PITSILIA INTEGRATED RURAL DEVELOPMENT PROJECT-EXPENDITURE 1982

Ser

w

NSO

[@RNojo ]

11
12
13

14

15
16

17

18

19

20
21
22
23
24

25
26
27
28

29

78

for pond No 1

Description

A PONDS AND DISTRIBUTION SYSTEMS

AGPLAhTa  poNd; . e vmensenasams
Agridhia distribution system....

Akapnou-Ephtagonia

distribution system............
Akapnou-Ephtagonia pond........
APARAPEE PONG i.cvvvsa5 snmaisiis o
Arakapas distribution system...
Arakapas pond No 2........ arevenss

Ayii Vavatsinias pond..........
Ayii Vavatsinias dam...........
Ayii Vavatsinias (repairs).....

Dhierona Pond.... cvivieessesas

Ephtagonia Pond l.....ceevsene
Ephtagonia distribution system

Ephtagonia pond No 1 (repairs).

Ephtagonia Pond &.cess vevenss

Ephtagonia pond B..c..eewivessis
Ephtagonia distribution No 2
and 3

--------------------------

Kato Mylos distribution system
borehole 66/76: wwws svssssmvnnee

Kato' Mylos pond..ssecesewswesis

KRanaditia. potid.;  ssvmwasvswsnssis
Khandria distribution system. ..
Khandria pond (repairs)
Kyperounda pond No &
Kyperounda pond No &
distribution system

Lagoudhera pond.........c..ee...
Mel i, Dol c; swsavernes swwvies sise
Melini distribution system.....
Melini pond (repairs)......

Ora pond

----------------------

Amount
al located
1982

for

83
28

1L
37

13
30

N =W

30

11

18

14

o

o

150
000

323
975
173
386
000

125
153
700

000

485
533
550
840

687

375
299
550
732

795
000
982

259
200

500

Expenditure
incurred

in 1982

68
21

34
11

11

224

85

£

432
743
187
973
130

272
563

387
041
634
522

830
166

114

165
207
540
804

147
868
546

650
119

526

Remarks

Completed by 90%
To be completed early
in 1983

Completed

Completed

Completed in March 15982
Completed in March 1982
Works expected to
commence in March 1983
Completed

Completed

Only partial remedial
works carried out
Works expected to
commence in February
1983

Completed

Completed

Remedial works were
carried out during
January-February 1982
Completed in February
1982
Completed
1931

December

Completea
1982

in February

Completed
1982
Completed September
1981

Completed

Completed

Completed in May 1982
Completed by 75%

in February

Expected to be
completed in July 1983
Completed by 45%
Completed

Completed

Remedial works carried
out in February-March

1982
Constructional works

started late in
November 1982



TABLE V-11
PITSILIA INTEGRATED RURAL DEVELOPMENT PROJECT-EXPENDITURE 1982 (Cont.)

Ser

30

31

32

33

34

35

36

37

38

39

40

Amount Expenditure
, allocated incurred
Description for 1982 in 1982
£ £
Pelendrta: Pond; . ve e serew seass 4 146 10
Pelendria distribution system
and’ Borehol€. v uweissewnsasewses 1 414 551
Pharamakas PONd......eeeeeeeens 40 000 =
TORAL s wie siasmisinie:e:eie:e s:sisisisninshiosis s £881 379 £562 135
B XYLIATOS DAM
(i)  Construction (GCC Ltd)... 382 081 382 081
(13) SUpervision.caeseisvss seis 33 854 30 780
(111) Removal of pipeline Ayia
MaEIlnNas senewasismis ssenvEs 1 788 -
(iv) Purchase of valves and
water meters....csececececen 736 -
Xyliatos distribution system phase A
(i) Construction... s sasseieis 93 576 92 047
(11) Purchase of valves....... 46 149 46 137
(11i) Purchase of valves and
water meters......c.oe.... 9 464 9 446
Xyliatos distributic1 system phase B
(1) Construction............. 110 000 78 386
(1i) Purchase of pipes and
OLRNQLS ) o oins5.0:5:0.0 e e erareeie 111 188 69 067
(i1i) Purchase of valves and
water meters.....cceee... 30 593 30 141
Potalivesawsnsi sespeeaees £819 429 £738 085
C BQREHOLE SCHEMES
Agros ‘BH 63/76::vssen sawesisains 95 919 69 847
Arakapas BHs 106/76 and
107065 555860 sies s esmemeasieemets 26 591 25 718
Avakapas BH 124/76...cceeeeee.. 37 034 27 591
Ayios Konstantinos BHs 123/76
and: B8l e nmeesisrsreraiermanaroes iz 45 000 =
Polystipos BH 21/77.vveswwsmes 37 473 27 726
POLALL oo rncorensianamseisieasesmeioeis s e s £242 017 £150 882

Remarks
Completed

Completed
Construction works to
start early in 1984

Completed in October
1982

Phase I has been
substantially
completed

Purchased during 1982

Purchased during 1982
To be completed late
in 1983. Delays due to
land consolidation

Partly purchased

Purchased during 1982

Completed in March
1982

Completed in 1981
Completed in December
1982

Construction works to
start early in 1983
Completed in October
1982
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TABLE V-11

PITSILIA INTEGRATED RURAL DEVELOPMENT PROJECT-EXPENDITURE 1982 (Cont.)

Amount Expenditure

Ser allocated incurred
No Description for 1982 in 1982
£ £

D RURAL DOMESTIC WATER SUPPLY SCHEMES
4l AGPOE 5z in swasiv s s dsaeseseas 83 814 83 534
42 ALTERINOU  sacvsaw sewasmesiissises 4 800 3 550
43  ADITKL s casiissmeie swisasiss sahieses 8 000 6 818
44 AYrto8s Pavlodicviss vavusiensnseses 6 000 -
45 GO s vrensammiswinsisssse seweae 600 -
46 KANRAUELA . os vonmioesssssssmseees 1 000 100
47 KRARAPTG s vcsswanvwsiamseraewsases s 430 361
A8  DPQionnss sassvnmmwstsirsesms s e wes 2 642 1 098
49 Palekhori (M) ....veeeisiesssossi 2 586 1 096
50 Palekhori (0riNt)....ceeeeeeeees 12 520 11 265
51 Pelendria (old plan).....cce.c-.. 812 -
52 Pelendria BH 69/8l......cccc.... 23 500 11 500
53 PHAPMAKAS o o sis o5 vasvassnins sss 3 320 1 637
54  PHESDTKOUANTY o ov siarewvmiosissoissisies 301 8
55 Sykopetra (Profitis Elias)..... 196 58

TORAL . 5.2 wtarsheimsisoniornsrarermioieisheioiniates £150 521 £121 025

5 REHABILITATION SCHEMES
56 Agros 'Anastasia’.....c.ceee.... 2 580 1 138
57 Alona 'Kolymbos tis Pernias'... 9 200 6 139
58 Ayios loannis-Kato Mylos

‘Angoulos-Dhypotamia'.....ce... 11 406 -
59 Ayios Toannis 'Yerambelos'..... 660 =
60 Ayios loannis 'Makheras'....... 742 482
61 Ayios Theodhoros 'Koufes'...... 11 270 11 078
62 Dhlerona 'MyloS'...cececcececes 4 800 -
63 Dhymes 'Kambos-Kardama'........ 8 800 7 635
64 Kalokhorio 'Maramenos’......... 700 693
65 Kato Amiandos-Pelendria

Kardhama-Hji Physouni.......... 460 =
66 Louvaras 'Paralonia'.....c.ce.. 294 =
67 0dhon"OANOU: B .ceie e oo swmiosiosess 5 700 4 044
68 Palelthori 'Pera Avlaki.

HALlCOMOEES Lo v o:0mwi0iwiereranmmmmisieseimwin 264 264
69 Palekhori 'Mylouri'........cc... 1 040 -
70 Pelendria ‘Korypi-Kolokasi'.... 13 500 12 761
71 Pelendria 'Kato phylagra'...... 15 200 -
72 Pharmakas 'Ayios Georgios'..... 671 -
73 Pharmakas 'KosKinas'....eeeeeo. 1 456 1 340
74 Poiamitissa 'HasanisS'.....e... 4 320 1 196
75 Savandi 'AgrosyKia'...eeeeceeeee 2 285 -

80

Remarks

Completed in March

1982

Completed
Completed

Works to commence
early in 1983
Works to commence
1983

in

To be completed in 1983

Completed
Completed
Completed

Completed August 1982

Completed
Completed by 75%
Completed
Completed
Completed

Completed 70%
Completed

Works to commence
in 1983

Not yet started
Completed
Completed in 1982

Completed in 1982
Completed in 1982

Completed
Completed
Completed in 1982

Completed in 1982
Not started yet
Completed in 1982
Works to start in
Completed
Completed in 1982
Completed

Works to commence
1983

1983

in




TABLE V-11
PITSILIA INTEGRATED RURAL DEVELOPMENT PROJECT-EXPENDITURE 1982 (Cont.)

Ser

76
77
78

79

80

81

83

Amount Expenditure

allocated incurred
Description for 1982 in 1982
£ £

Sykopetra 'Kountourka'......... 508 -
Sykopetra 'Agridhia-Konomidhes'. 1 664 1 716
Zoopiyi 'Kato Votano'.......... 3 240 2 280
Total for rehabilitation
SCHOMES 1o srrae vrasmisiev e e ewises £100 760 £50 765
F OTHER WORKS
Aytos Toannis operation expenses
FOr" Blivecioweissnsssivns s e sieieies 2 322 1 261
Aytos Ioannis operation expenses
FOX" BH s ssnreaanseionsaesses 2 000 -
Consultants feeS...iccscvscnsan 2 582 -
Purchase of membrane........... 116 312 115 799
Test PUMPINGsacemieses sk svasss 34 869 19 926
Total for other workS.......... £158 085 £136 986

Remarks

Completed in 1982
Completed in 1982

SUMMARY OF ALL PITSILIA INTEGRATED RURAL DEVELOPMENT SCHEMES

Amount Expenditure

allocated incurred
Description for 1982 in 1982
3 £
PONDS AND DISTRIBUTION SYSTEMS. 881 379 652 135
XYLIATOS DAM AND DISTRIBUTION
SYSTEM: i5 cuksaena sesio sgseasseisie 819 429 738 085
BOREHOLE SCHEMES: ¢ s esssiaesssises 242 017 150 882
RURAL DOMESTIC WATER SUPPLY
SCHEMES: s oosn@s wainsisis oo o 150 521 121 025
REHABTL,ITATION SCHEMES......... 100 760 50 765
OTHER WORKS :sx % s sessvsessonas 158 085 136 986
(€] 2= 1 9 I o) w2 | KO R £2 352 191 £1 759 878

Number of
schemes

32

X5
23

83
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Xyliatos Dam under cons=-
truction View from left
abutment with concrete

_ spillway in the fore-
ground. WDD Photo

D28-12 (5.7.82)

Xyliatos Dam and its Distribution network A basic design consideration is to choose

Construction works at Xyliatos Dam were
substartially completed late in October
1982 and impounding of water started late
in the year.

The distribution system of Ayia Marina
area (600 donums) was almost completed
and the laying of the distribution system
of the Xyliatos area (1,700 donums) was
in progress. Some delays in the laying of
the distribution system in the Xyliatos
area are expected because of administrative
and legal formalities yet to be resolved as

a result of the implementation of land
consolidation in this area.

Construction of Ponds

The type of design adopted for these

off-stream earth ponds is unique in the
sence that waterproofness is achieved by
the use of PVC membrane sheets, 0.5 mm
thick, glued together using special chemical
solvent/adhesives.  Fine material (bedding
and covering layer) is being placed beneath
and above the PVC sheets to act as cushion
to the membrane.

a site for the location of the pond and to
adopt a suitable configuration for the
pond such that there is a balance between
the volume of cut and fill materials.

Basically every pond scheme consists of a
diversion weir, a diversion pipeline, inlet
and outlet arrangements, the pond and the
distribution system.

Water is impounded into an off stream
pond by gravity via a diversion weir (located
in a nearby stream at higher elevation
than the pond) and through a 100 to 250
mm dia diversion pipeline.

The construction of the ponds is carried
out by private contractors after tendering,

while the Water Development Department
supervises the works. The distribution
systems, however, are constructed directly

by the Department.

By the end of 1982 a total of ten ponds
and a small arch dam at Ayii Vavatsinias
were constructed, while four other ponds
were under construction.

From the four ponds under construction,
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Agridhia Pond was completed by 90%,
Kyperounda Pond by 75%, Lagoudhera Pond

by 45%, while constructional works for
Ora Pond started late in November.

Tenders were awarded late in the year
for Dhierona Pond, Arakapas Pond No.2

and Ayii Vavatsinias Pond No. 2. Construc-
tion works for these ponds are expected
to commence early in 1983 as soon as the
village contributions are made available.

More details for these ponds
construction dates, expenditure,
etc are given in Table V-12,

During the first four months of 1982,
remedial works were carried out by the
WDD at Khandria Pond, Ephtagonia Pond
No. 1, Melini Pond and Ayii Vavatsinias
Pond.

These four. ponds faced stability problems
with their membrane lining, as a result of
heavy rainfall during the winter months of
1981, "Bulging" of the covered membrane
lining on the excavated slopes was then
observed. It was obvious that this was
caused by excessive water pressure under
the membrane Ilining due to insufficient
drainage and/or poor permeability of the
fine material (bedding layer) placed below

regarding
capacities

the lining. The remedial works basically
involved the introduction of filter material
as bedding layer, the replacement of the

damaged PVC lining, covering and backfill
layers and some concrete lining of drainage
ditches to reduce the seepage of surface
water from under the membrane.

The expenditure for remedial works was
borne entirely by the Government, following
relevant decision of the Council of Ministers
(November 1981).

All the pond contracts so far, have been
concluded without any major claims by
the contractors, except Pelendria Pond
where the contractor has resorted to
arbitration on two major claims, ie the
supply of rip - rap and the contract
prolongation period.

The outcome of this arbitration still remains

to be seen.
Borehole Schemes

The development of boreholes has continued
during 1982, So far, twelve borehole
schemes have been constructed and put
into operation. These include three boreholes
at Arakapas, two at Kalokhorio, two at
Potamitissa, one at Ayios Theodhoros, one
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Kyperounda Pond No 2 under construction.
WDD Photo D20-11 (23.4.82).

at Polystipos, one at Agros, one at Pelendria
(combined scheme with pond) and one at
Kato Mylos (combined scheme with pond).
All these boreholes give a combined yield
of some 530 cubic metres per hour. It
should be noted that intensive test-pumping
to establish the safe yield of each borehole
takes place before each feasibility study
is prepared, which involves pumping 16
hours a day for a period of two to three
months.

Rehabilitation and Water Supply
Schemes

During 1982 improvements to existing
irrigation schemes were carried out which
cover an area of 527 donums, thus raising
the total irrigated area which has been
rehabilitated within the framework of the
Pitsilia Project to 1,380 donums.

So far improvements to domestic water
supplies have been carried out to 18 Pitsilia
villages while detailed designs are being
prepared for an additional 5 villages.

It is worth noting that all the borehole
water supply, rehabilitation and pond
distribution schemes in the Pitsilia Project
are executed directly by the WDD.




REFUGEE HOUSING AND SELF-HOUSING
SCHEMES

During 1982 the Division had to respond
to the urgent demand for the supply of
adequate water for the housing of the
refugees. In addition to the execution of
the wusual water supply schemes, during
1982 we had to deal also with the execution

of a number of sewerage schemes for
certain Refugee Housing Estates. More
details on this subject are given further

down in this report.

In total during the year we had to attend
to 75 such schemes relating to the housing
of refugees. These 75 schemes covered
all the fields of constructional activities,
ie providing water to Government Housing

TABLE V-13

REFUGEE HOUSING AND SELF HOUSING SCHEMES -

Ser
No Description

Estates or

self-housing schemes, sewage
systems, treatment plants etc. Out of
these schemes 31 were related to
Government Housing schemes and 44 to

self-housing schemes. The amount allocated
for all these schemes for 1982 was £647,906
and the expenditure incurred reached the
amount of £536,233. Out of this amount
£393,598 were spent on Housing Estates,
covering water siupply and sewage schemes,
and £142 635 were spent on water supplies
for self-housing schemes.

The Division gave always priority towards
the construction of these schemes over all
the other works, as was the practice
since the Turkish invasion.

Table V-13 shows in detail all 75 schemes
and the expenditure incurred on each one.

EXPENDITURE 1982

Expenditure
incurred
in 1982

£

A SEWAGE DISPOSAL AND WATER SUPPLY FOR HOUSING ESTATES

(1) Treatment Plants

- wN

(11) Sewerage Systems

Ayios Pavlos A'
Ayios Pavlos B'

N oOods W -

(111) Water supplies

QWO WULbd Wi -

=

Kamares (Larnaca).......cceeeceeacccas

Apostolos Loucas (Nicosia)...eeeeeoeon.
Khrysospiliotissa (Dheftera)...........
Kophinou (Larnaca)......ceececeeccccens
Zenon-Kamares (Larnaca)......ceeeeceee.

Apostolos Loucas (Nicosia)....eceeeaces
Ayios Joannis (LArnaca).......eeeeeeees
(NiCOSTA) v00 000 ncincooss
(NICOSEA) & 000000000000
Khrysospiliotissa (Dheftera)...........
Kokkines (NiCOS1a)..ceeeecceccecanannns
Zenon. (LarnNaca)..eee s« eeeescssassoesses

Apostolos Andreas (Nicosia).e.eeeeeee..
Arkhangelos (Phase I) (Nicosia)........
Arkhangelos (Phase II) (Nicosia).......
ASPres (NICOSLA) e e e e eseseseinssesse -
Athalassa (Nicosia)....eeeeeeeececacans
Ayios Ioannis (Larnaca).....cceceececeees
Ayios Toannis (Limassol)..... et A N
Ayios Pavlos (NicoSia)...eeeceeeccsaans
Ayios Ioannis Extension (Limassol).....

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
-

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
NBRB_BHAEHUOUHFH&O

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
[

341
704

12 185
_41 792

022

670
580
649
055
186
962

173

275

922
477
071
899
890
586
367
263
531
469

85



TABLE V-13
REFUGEE HOUSING AND SELF HOUSING SCHEMES - EXPENDITURE 1982 (Cont.)

Ser
No

1]

12
13
14
15
16
17
18
19
20

’—4
VWUV B W Ny

BN = = = e e
Howoouuo Uk WN -

SO bE W~
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Khrysospiliotissa (Dheftera)
Kokkinies(Larnaca)......c.v..
Kokkings (NICOSLA) v uemeionivmmsne soeion ern o sieses s sresisms susiesse e siere
Kophinou (Larnaca)..vesseeses
MONEEATOS (PADNOE) s s s e misre: s ws eslens e s o s e ee e s Semsiveisions s aves
OoniEa (BIMASSHL }iuswmeiissmmeimiecrerseaimeaiess e smRresie sies ehe: siotseesraiers 5o
Tsakileron (Larnaca).........

Tsiflikoudhia (Limassol)

0o o < = A~ L B S g e NN S PP SRS U SR e S

B WATER SUPPLY FOR SELF HOUSING

(i) Nicosia District

AVl TEAMTERRES . v eiestsn areeie ereate siems sin daese e wieliisie sieveis s miateis oo
Kokkini Trimithia....seassese

OrouNdA. ..ceeeecececcecccecncoas

Description

Yerani (Limassol)...ccceeece.
Zenon CLATDEGA) : seasiems somivioesreniesien s slere siereisisis $ s sremiesresinls s

PAlLGOMEEOKIG o 0100 0 sieine roeo:poimie s 9:0:e 0 ®:860:e0 08 o0 o500 0 0.0 0is 580 SR &

Peristerona A..eeeeeeccacncones
Peristerona Bee.eeeeeeeeeeneas
Peristerona C...ceeeeacencans

PO 1iSEOYONA . Di s e ascae omeioie enme e srew:e oo e e essae s sneses e s s s s sessseese

PErIsterona’ Biee:sisre s e eeianeesee aee .

TRAKRHOHIE Co o immersaennsalaisomiuie seisernisisioieiamy-sie shoneis, relsials Bre e iR ors B S ia e &
THARERDN.: D e wmiere:winrs: suetssmios e 5ee o/ eiesieivieis winsie;w e e @818 Bie seerers: o p 1o 8

YOIk Bivseewiee s owessisisiosesse
Yerl: Bieaaesmees siesieeisese sewe ®

Yer
Yer
Yer

f11) Famagusta District

AKIRE POFESE : o esio v mioe sveemesae
BVGOTOW wcoreenmis mrevaneaavaions siemse s
PRYENATOS: « s:a areieie:uiare i suaseraios
VEYSOULLEES B sosenessamesoses
Vrysoulles B, seesesosessseses
VrYsSBULLES C.sie.eeimeioneseesses

]
1
L

Yl Hourvisisiosio sioisa s s wioisnnre sioieie s miesinivieinonee:e,oiee:e:ed W R R O
i
L

VEVSOULEGE: Dlhiursiecemorers oy eis e esarers aseieie e s o s e 0 s e arsis sieywe.e sxelwieaseeses ot

(r75L) [Limassol District

-----------

AT 1A PRV LS. o 0/0nersiwioisis siareisreeie e ereee:sie e sie:omes s e e ee s are: sieis e:eimieeie: s e

Expenditure
incurred
in 1982
£
4 133
7 000
6 742
23 420
36 952

323
4 540
3 495
179
16 042

£160 301

184

45

195

5 324

1 531

19

2L

18

21

28

42

10 150
17 259
90

406
805
086
94

559
274
500

£41 651

w =

5 889
1 887
1 280
3 002
1 000
400

1 302

£34 760

277



TABLE V-13

REFUGEE HOUSTNG AND SELF HOUSING SCHEMES - EXPENDITURE 1982 (Cont.)

Ser

No Description

Episkopi C
Evdhimou
Kandou

------------------------------
--------------------------------

KOIOSST Bisiearivaieareisiseteisns siersre o are e s saiee
Moutayiaka B....ceeeecenannnn Sreie eraeTaLeTe
Moutayiaka C...ccvceecccennas wieis
Polemidhia Pano D...eevcecnnn. %
Polemidhia Kato B

QWU WA WN

—

(1v)
DhekelAia. i sinsnee i eresiesaaislosis sisns oo
Klavdhia A
Kel lia: ssasasmmoees ae saiss e e Ve e
Kophinou B (Sewerage).....ccceeeeeeens
Livadhia 2
Meneou

Larnaca District

AL W+

Ser

No Description

SUMMARY OF ALL DISTRICTS

A Housing Estates

(1) Treatient PLaNtS. .osvenveessenseese
(ii) Sewerage SYStEMS...cccecccccccccscan
(1ii) Water suUppli€S...cececcceccecccceces

B Water Supply for Self-Housing Estates

(1) Nicosia Distrlct.sesissess sascnessse
(i1) Famagusta District......cccccececen..
(1ii) Limassol. Districtscinecvwesessssscss
(iv) Larnaca DistriCt.sscsssnssasmsessiie

TO[ul:; -----------------------------

REFUGEE HOUSING ESTATES
SCHEMES

SEWAGE

As already stated, our Division has under-

taken the construction of a number of
sewage schemes on behalf of the Town
Planning and Housing Department. The

implementation of sewage projects for the
Refugee Housing Estates was inaugurated
in 1981 by the construction of five sewerage
( collecting ) systems for identical number
of housing estates. The Expenditure incurred

............................

DGR S e ierormioss e s simioisiaitie shele Sia e  srbroin: 2L sieiers

Expenditure
incurred
in 1982

£
10 348
109
714
353
673
87
821
536

27 386

£59 304

i 14

181
078
744
365
424

128

£6 920
Expenditure
incurred
in 1982

£

.......................... -
...........................
..................
....................... “ee.
...........................

.......................... -

No of
schemes

95
138
160

022
275
301

o g

21
5
10

6

75

41 651
34 760
59 304

6 920
£536 233

during 1981 on these sewerage schemes
was £74 845. Work was continued in 1982
on seven Housing Estates where the
expenditure during 1982 reached the amount

of £138,275.

During 1982 the Division has also undertaken
on behalf of the Town Planning and Housing
Department the contract management
and/or construction of five sewage treatment
plants serving six refugee housing estates.

More specifically we have undertaken the
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supervision for the construction and for
the installation of the electromechanical
equipment. Furthermore in three cases
the construction of civil works will be
directly executed by our Division.

The treated effluent resulting from these
treatment plants is planned to be used for
the enrichment of underground water for
irrigation purposes (for certain types of
grass) or, for watering grass of athletics
stadiums.

these five sewage
expected to take

The completion of
treatment plants s
place during 1983.

The main information concerning these

schemes is presented in table V-14,

SCHEMES UNDERTAKEN FOR CONSTRUC-
TION FOR OTHER GOVERNMENT
DEPARTMENTS

During 1982 the Division of Construction
had to respond to the requests of other
Government Departments for the construction
of water works that were approved in
their individual 1982 budgets. Two major
groups of such water works are the Pitsilia
Integrated Rural Development Project
which is budgeted under the Ministry of
Agriculture and Natural Resources votes
and covers all types of water development
schemes in the Pitsilia area and all water
works schemes related to the housing of
Refugees approved in the Department of
Planning and Housing Budgets. For these
two major groups of water works a detailed
description has already been given in this
report.

In addition to these works the Department
had also to i1espond to another 62 water
works approved in other Government 1982
budgets. These 62 schemes cover a great
variety of projects, such as schemes providing
water supplies to new livestock areas,
schemes for the maintenance and or
protection of Turkish Cypriot properties,

water supply or irrigation schemes for
villages included in the budget of the
Ministry of Interior, installation of fire

hydrants all over the island, etc.

For all these 62 schemes an amount of
£397,043 has been approved and been
allocated to the Department during 1982 for
their construction. The expenditure incurred
on all these projects during 1982 has
reached the amount of £362 558.
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TABLE

SEWAGE TREATMENT PLANTS FOR REFUGEE HOUSING ESTATES - EXPENDITURE 1982

Contractor and contract
price for the purchase

Contractor and

contract price

and installation of
electromechanical

Expenditure

Commencement during 1982

or cost estimate
for the civil works

Name and location

Population equipment

of the sewage
treatment plant

£

date

£

£

served

26 341

14. 6.1982

Shipshore Ltd
13 750
Shipshore Ltd

Shipshore Ltd
14 930
Shipshore Ltd

500

LaXdlas s oo seveliviaswieieswesae
2 Zenon - Kamares II

1 Apostolos Loucas

41 792

9.1982

23.

73 150

WDD

82 990
Shipshore Ltd

2 600

Larnacaeecsceessssecsscesde
3 Khrysospiliotissa Kato

14 704

11.10.1982

18 164

17 070
Hydrotech Ltd

600

DhefEETa . o v o0 0:0.0:0:0:070 8.0 0:8e
< N <) s 1Y 6o b AR S |3

800

12 185

17.12.1982

20 337
WwDD

18 800
Hydrotech Ltd

13 900 14 705 27:12.1982

300

5 Mouttalos
PAphOS s wsesiesseresieseesige

£95 022

MORAL, oo s eiaeie el



Table V-15 below shows in detail all 62
schemes undertaken for construction on
behalf of other Government Departments
and the expenditure incurred on each one.

SCHEMES UNDERTAKEN FOR CONSTRUC-
TION FROM VILLAGE DEPOSITS

As already stated in this report the Depart-

ment had to respond to the requests of
village Authorities or Irrigation Associations
for any constructional works that might

become necessary during the year.

Such works wusually relate to maintenance
of existing schemes, extensions to
distribution systems, repairs or maintenance
to pumping units, etc and as the villages
do not have the means to carry out the
works by themselves they request our
Department for their execution. Another
important factor is that the standard of
these works is maintained at the same
standard of the original scheme which was
executed by our Division.

During the year we had to respond to 106
such requests from villages for the execution

SCHEMES EXECUTED FOR PRIVATE
DEVELOPERS
For the same reason, as in the case of

village Authorities the Department had to
respond to the requests of private developers
for the execution of water works, mainly
in relation with the development of land
(parcellation of building sites). All requests
are put through 'he local District Officers,
and this is a result of the division permit
which always has a condition that the
water supply works will be carried out by
the Department of Water Development.
This condition is considered necessary so
that the standard of the workd is kept at
the same standard of the remaining original
project.

During 1982 the Department had to deal with
181 such schemes of an estimated value
of £177,892. The expenditure incurred on
all these works by the end of the year
reached the amount of £110,510. Most of
the works involved the laying of distribution

of various types of works. For these Systems f°"' new water supply schemes,
works the amount deposited by villages in for the division of land into building sites
1982 was £256,735 and the expenditure iN village inhabited areas where usually
incurred by the end of the year reached the water supply is obtained from the
the amount of £45 961. village source.
TABLE V-15
SCHEMES UNDERTAKEN FOR CONSTRUCTION FOR OTHER GOVERNMENT
DEPARTMENTS DURING 1982
Expenditure
Ser incurred
No Description in 1982
£
1 Yeri JiVeStoCK: e e e seseamnewsesossannsssss SO oo s A ey = 272
2 IMaGCI0 s et ey el Slake oo Sk eRoismxezalamiare exsionsaxanalusalole; wreye SO 3 J12
3 Sotira livestoCK...cececeecscsceacssscassces N~ ) S N 26 847
4 Geological DepartMent. .. ees e s eeveseoesennsessssssse oimiaie mmzaLme 550
5 TIMAESHT (S8R . cinsmismisiernreaisimseseie e ssetaie winey sisesewise S — oo wie RS 198
6 AthAlasSsa. .o esmmisioein sie sioweinss e e el 8 e T o T W e e 4wz wie e 5 280
T Ayia INapa Ref. HOEEL. . oeisaisieeiaieioisisin sises e e aisisio s s sise e B 2 352
8 KAloPanayiiotish «eieisreiese sese:aissieies aiee s se e o] Ym0 L TS 3. 737
9 Piré HYArantS..ceseisen sieesaessises ae oeaiee s TS ae wieese S T 2 977
L0 Kiti-MENEOU-PErivVOLia. cesssesensnee saesesssses seaeese e 88 17531
Ll YAAOGOU BEERLEY o exe oo ere mienas sns:ans i@ ermss srerssie s e @we ST e e e 1 030
12 LCaXia ComMOGOEY «wmsimimnsmereinisisnioicieiss are sioreisesosmese o080 w0 @ T e aiove 814
13 AMAlhUS M/ i ittt ettt eeeeneeceacecesencacnassnoness olin s e e Wil 6 457
E DS A s atorio:simns msimla; sbar shm: marwinyore as e mxe e eam azeke o ulimiw g e a0 araraTee 18 ey e . 1 945
15 Services for the Protection of T/C propertieS....... et &S 1 202
16 Lefkara Dam......ceee... aeie e e e e e 6T st ae ST aieioaieiace eiaie o 435
157 RO IS KO s B leoiocashieze ot abrageraserese o e T G SN ORI E e o ermiie 341
18 Eleni Michael (D O Limassol)..... soecwi b e 212
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TABLE V-15 SCHEMES UNDERTAKEN FOR CONSTRUCTION FOR OTHER
GOVERNMENT DEPARTMENTS DURING 1982 (cont.)

Ser
No Description
19 Stavrovouni Monastery.......-.. o e e wies D L
200 PA.SY.D. Y. LIMassSOl..seseseieissiesesssemessssese e e R L
21 Eleni Hj Antoni (D O LimasSOl)..cecccececcccoccoccescsccscasccss
22 | MONEAYILAK . eiwie 00 inimeiee oot one PR W RS AR SeeE e e e e
23 AradhippOU FiVer...eeeceeeeceesoesssecocasacccsscccssccaccnnnes Sae
248 MALL WS e sioisisrnas siaenmmnoisenen o emese ssese se s s s es e Breme we e B e e
250 (GOSN o cronerer syeimieeie e sra e ae: e i e s 50 bS58 56 08l 500 08 56 SRR e
26 AthAlaSSA..ceececccccccscsssccsssccsssscsscsscsscsssssscsscnsacocsns
27 Nikos Krasides (D O Limassol).ceeeeceecceens SR e SR e
52 A ¥ o) o - VR RO I SN Sl e < APty =t S S PO STy
29 Rita Court (Dy0 LiMAasSOl) e« sessacseseses s iesenessss Sl e e
30 Palekhori road.....ceceeccccces R N D i e AT R e e e e
3l Mari 1rrigatloN...eesesesesesssasssessessssssssesssssssssssnssss
32 DAKAKL WS eiemavomeneenes seanesssssssneesssssssssmseseseseseessse
33 Pendakomo WS...eceeeeesecessosessesssssssssssssessss seEe e e ea O
34 Psevdhas WS....cceeecccccscnns PR N e e aes SR S
35 Ypsonas-Polemidhia WS.....cceeeeceeeecccnccecaann SRR e e e
36  KEEAOShi xemismmisnase sin o esvisie s ome eismee B e L W Y~ Sie s AR S e
37  MOERIAE) . WSk awreie ermisremisisisisimemssuonersinse: o:era siaiein whe o o R T )
38 PlataniSki8u eeme seceieiwamarearom e eisios S S S sl s BN o W = €8 %
39 NICOS MaXd.eseeesseecees 0 AT ) 8 RS8R I ola o i 5 /aTh
40 Pyrga...... e S ST S e e aX e s e o T N N
A PEKKE, sre s orammimssreimse st sistmisors ey eisisserersisie niens S - -
42 MENNAT T ¢ 010 e wroee oe e s sis are saisse: sisye o)85earose nis ere mesiee S - W o in e iee R aze
A3 EOLSKODL s vwmmviwmmieranis araodraiora axeseie siwioesis anie/sssiomale SURRINEN SR, [
A  BAVLISL X w50 meise e sie sisis vresisivier ssoioie o s sieser oe) s e e e3e svee S~
45 Phini Vines Irrigation...... otiesie w Ee e e Wi e e e 8 SRR W, -
46 MOUtOULlLEs Trrigatio ceesise oreeeseisenne senesesiss s esesee sisee e
47 New Nicosia-Limassol road......ccceeceeeceecccccecccsscsssssccsocccss
48 Palekhorl TOal. e sessis eosseeaseeeoes SR e iR e i S
49 Xyliatos — LAGOUARETHa. «eevswsssmssseiess senisseeess ofiaie) B0 e (i -
50 KarUounas: Yot ceseesie somimawisie s eisias se e T S e S
51 Linmhatis bEidgei. e smausame seeewsesiesieses e aeie e essiesies 2
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Expenditure
incurred
in 1982

£
7 323
5 953
720
344
1 899
20 281
45
41
748
714
499
286
586
284
493
135
311
870
2 167
892
008
286
90
10 613
656
869
699
520
243
145
200

34 648
556

1 400
42 094
21 868
2 474
549

4 124
2. 312
320

20 160
5 250
1 521

£362 558
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V/I PAPHOS IRRIGATION
PROJECT

by

K Spanos

Executive Engineer |
Deputy Project Manager

General
During the year 1982 operation and mainte-
nance of the 1st phase of the project

covering all the eastern sectors from Kouklia
to Yeroskipos as well as supplies to the
irrigated areas from Mavrokolymbos Dam
have continued. For the first year Aspro-
kremmos Dam reservoir was used for
impounding and it provided about 4.6 MCM
of water to the irrigated areas while a
further 7 MCM were provided from the
project boreholes and diversion of surface
river flow from Dhiarizos. Altogether
about 5,000 donums of permanent plantations
and about 10,500 donums of seasonal crops
were irrigated from the project.

In the field of construction the Asprokremmos

Dam was substantially completed in
September 1982 and the President of the
Republic Mr Spyros Kyprianou carried out

the inauguration of the project on the 26t
October 1982,

The installation of irrigation networks and
construction of reservoirs in the western
area have continued throughout the year

1982 and about 85% of
completed by the end of it.

The remaining works up to full completion
of the main farm roads in the eastern area

the work was

were carried out during the first 3 months

of the year and were taken over by the
project.

The total expenditure incurred during 1982
for continuation of construction works for

the project amounted to £3,302,930 and for
operation and maintenance of its completed
parts to £253,667. The total expenditure up
to the end of 1982 is as follows:

For construction £23,216,873 which is about
92% of the total estimated cost of £25
million and for operation and maintenance
of the completed parts £379,370.

By the end of the reporting year the
following number of staff of the Department
were occupied with supervision of construc-
tion works and operation and maintenance
of the completed parts of the project:

Construc- Operat.
HIOUERY tion and M'ce
3 FOremMBNa.scssssvassassavense 1 2
6 Water Inspectors............ - 6
3 Electricians-Mechanics... - 3
12 Skilled labourers............ 2 10
21 Unskilled labourers........ 3 18
13 DriVeTrS.iciwsivisiisensesssssves 9 4
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Technical Staff
Monthly

1 Executive Engineer |
(FAO Senior Irr.
Engineer) Project

Managerl g cnsiiines " 1 -
2 Executive Engineers | ... 2 ~
3 Executive Engineers Il

(one daily)..cooeeeeeaannn... 2 1
1  Mechanical Engineer II.. - 1
26 Technicians Il (monthly

of AV ). vciiiicnsssersaonss 23 3
1 Ass. Chief Foreman...... = 1

Administrative Staff

Administrative Officer
Accounting Officer

Clerical Assistants
Telephonist

Messengers

No. Total Administrative staff

O N U = =

1

The two Consulting Engineering Firms Sogreah
and Sir M MacDonald and Partners continued
the supervision of contract works with
their respective Resident Engineers. For
Asprokremmmos Dam the R E was assisted
with another two expatriate civil engineers.

PROGRESS OF WORKS

The following three construction contracts
were still under execution during the year
1982.

1 Asprokremmos Dam-Contract No C2 39/77/26

Contractor: Joint Venture of J& and
MEDCON

Following the extension of time of 49
weeks granted by the Resident Engineer
the contract completion was due at the
end of April 1982. in fact however the
substantial completion certificate was issued

by the Resident Engineer by mid September
1982, while in the meantime reservoir
impounding had started as from the 1st of
March 1982 following the closure of the
water control gate. The total amount of
water collected in the dam reservoir by
the 28" June 1982 when the releases of
water had first started through the irrigation
pipeline was 6.3 MCM out of which about
4.6 MCM were released for irrigation purposes
during the summer period.

fhe actual progress achieved on cach separate
item of the dam during the reporting year
was as follows:

Intake Tower - Foodbridge

Concreting of the remaining superstructure of
the tower was completed by the end of
February. In the meantime by overlapping
the installation of the gates with the other
ongoing works and reducing the gate test
to an absolute minimum it was possible to
achieve closing of the gate on the last day
of February in order to start reservoir
impounding. The Contractor has completed
the majority of the finishing work on the

water control gate installation, sluice valve
control gear and electrical works during
March.

The remaining work however to complete
fully the above items has been left
outstanding till the end of the reporting
year.

Concreting of the footbridge pieis and its
abutment block was completed by February
and the bridge strusses were erected also
by the end of the same month allowing

temporary access to the intake tower.
Repair of the damaged handrailing and
installation of the precast concrete slabs

on the footbridge floor were carried out
much later and completed in September.

Galleries

washout chamber and
was completed during

Concreting of the
irrigation pipe tunnel

the month of February. The concreting
gang then moved to the right abutment
drainage gallery where 270 meters length
remained to be concreted from August
1981,

Laying of both irrigation pipelines in the

washout chamber and the pipe tunnel started
in March and was finally completed and

tested in June up to the flow measuring
equipment which is to be supplied under
the power station sub-contract. = In order
to enable the release of water from the

dam reservoir in the canal without interrupting
the work on the power station, a temporary
by-pass arrangement has been constructed
and put into operation by the end of June.

Concreting of the right
was completed in July. Its grouting was
carried out by WDD during the period
June-August. The Contractor has then
proceeded with the drilling of the drainage
holes in the gallery. By the end of the
reporting year all galleries were completed
except minor outstanding work which includes
constructing measuring weirs and completing
electrical installation.

abutment gallery



Dam.

Asprokremmos
WDD Photo A 65 EN7 (26.10.82).

Embankment

The Contractor has managed to increase
slightly his progress on the embankment
during the first two months of the vyear
due to favourable weather conditions and
the supply of coarse filters from a nearby
private crusher. With the placement during
this period of about 164000 m3 of fill
material the general level of the embankment
was brought from 67.4 m EI. at the end of
the previous year to about 74.0 m EI. by
the end of February which made the early
impounding possible.

In March the extensometers were installed
in the clay at 75 m EIl. while the rate of
progress for the remaining part of the

embankment was dropping as the contractor
had to work at higher levels and on narrower
working space.

Delivery of rip-rap material from the new

quarry at Stavrokono continued normally
during the year and was completed by the
end of September with a total quantity
delivered on site of about 30,000 m3
measured ''on the trucks'. During the
same month the whole of the main
embankment filling was completed and a
start was made on the laying of precast

Inauguration by the President Mr Kyprianou on 26% October 1982.

concrete crest wunits. These units were
installed on temporary supports for the
reason that the embankment had not reached
its settlement allowance. It was also
decided for the same reason that kerbs and
tarmac accross the «crest would not be
done this year.

Construction of the dam access road was
completed and most sections, except the
crest, received the final black top wearing

course during September.

Spillway

The remaining concrete work on the spillway
was carried out at a slow rate and completed
by the beginning of May. The Contractor
has then proceeded with outstanding work
which included major repairs, berm drains,
gallery flooring, ladders and gallery lighting.
Due to a major cut down of the Contractor's

labour force, progress on the above items
has been very slow and some more work
has still to be carried out by the end of
the year.

Power Station

A start was made in April on
station and the canal

the power
intake basin with its
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2 Installation of Irrigation Networks
and Construction of Reservoirs for Western
Sectors - Contract No C9 39/77/40

Contractor: G P Zachariades Ltd.

The Contractor has continued from previous
year to perform his work in a satisfactory
and well organised manner. In spite however
of his efforts to increase his output on
trench excavations and pipe laying the
actual progress of works by the end of the
year were behind the original contract
program by about 9 months. The main
reason for the delay was the large increase
in the quantities of hard excavations in the
sectors of Kissonerga and Emba North. The
overall increase in hard excavation was of
the order of twice as much. The reason
of underestimating the quantities of ripable
or hard materials was mainly because the
estimate at tender stage was based only on

Asprokremmos Dam. View of spillway entry a general surface survey of the areas without
channel nearing completion. WDD Photo any underground investigations.

D22-31 (13.5.8Z): According to the progress of the works
reached at the end of 1982 it is expected
that all the networks of the western area
could be operational early in 1983 except
the last parts of Ayios Yeoryios which
would be connected a few months later.

Details of the works executed up to the
end of 1982 are given herebelow by sector.

100 m length connecting section up to the
start of the existing canal. All the works
related with the canal were completed by
mid June so that water could be released
from the reservoir through the temporary
by-pass. Works on the power station

: ) Kissonerga and  Kissonerga Extension
continued slowly due to its complex nature

Sectors
and the small number of labourers made
available for this work. Completion of the Installation of the irrigation networks in
works is expected at the end of March these sectors was completed in the first
1983 when installation of electromechanical months of the vyear while their general

equipment can commence. Manufacturing
of this equipment by the suppliers Elin-Union
and J M Voith was completed by the end
of the year 1982 and was expected to
arrive on the site early in 1983.

Finance

The total amount of work certified by the
Resident Engineer for the works up to the
end of November was £7,355,993 at contract
rates while the gross amount paid to the
Contractor reached the sum of £10,170,812.
Although the remaining part of the work
up to completion has a value of about
£500,000 only, a large number of claims
amounting to a total of about £5 million
has still to be settled between the [epart-
ment and the Contractor through arbitration

proceedings. The Resident Engineer's
evaluation of the Contractor's claims is of Eastern Project Area in operation. Sprinkler
the order of £250,000 only. irrigation. WDD Photo A59 EN22 (15.9.82).
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WDD Photo D 5-10 (11.2.82).

water tightness test was carried out succes-

sfully during the month of May on the
basis of which substantial completion
certificate was issued for this sector by
the Engineer. The works in these sectors

comprised mainly of the following:

e |[nstallation of 35,435 meters of A C
pipes of diameters from 80 to 450 mm.
e Installation of 69 hydrants with 441 farm

risers.

e Installation of 22 air valves and 6 control
sluice valves,

e |nstallation of 4 water
valves.

hammer protective

Emba South and Emba North Sectors

In both sectors rock excavations for the
trenches have progressed slowly because

they had to be carried out with the use of
hydraulic or pneumatic breakers only as

they were very near to residential areas.
Finally all works were completed before
the end of the year 1982 including the
general water tightness test on the network
of Emba South.

In total the following installation
were performed in both Sectors:

works

e Installation of 38,511 m of A C pipes
from 80 to 450 mm in diameter.

e Installation of 69 hydrants with 443 farm
risers

Irrigaton network of Western Area. Installation of hydrant with three farm lines.

e Installation of 9 air valves, 9 sluice valves
and 8 water hammer protective valves.

Peyia and Ayios Yeoryios Sectors

The Contractor was allowed to move into
the Peyia sector in March 1982 and proceeded
very quickly with the trench excavations.
By the end of the year all the earthworks
in Peyia sector were completed and a start
was made in the sector of Ayios Yeoryios.
It was scheduled that by March 1983 most
of the Peyia sector would be fully tested
and delivered for operation in order to
allow irrigation of vineyards of the area.
The actual progress in Peyia sector by the
end of the year was as follows:

e |Installation of 56,600 m of
from 80 to 600 mm in diameter.
work about 1,000 m
postponed in order to allow roadworks by
Land Consolidation Authority over certain
parts of the future farm roads.

e Installation of 96 hydrants and 700
risers.
ively.
e Installation of 34 air valves out of 40, 20
sluice valves out of 25 and 1 water hammer
protective valve out of 8.

A C pipes
Remaining
which had to be

farm
Remaining 6 No and 54 No respect-

The works
were
1983.

in the sector
scheduled to be

of Ayios Yeoryios
completed in May
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Storage reservoirs

Five storage reservoirs, concrete lined, of
total capacity of 23,500 m3 were included
as part of the works and the following

progress was achieved on each one by the
end of the year.

° Kissonerga reservoir (storage capacity
4000 m3) was fully completed and tested
successfully on the® 1.7.1982,

e Emba South reservoir (storage capacity
3,500 m3) was fully completed and tested
successfully on the

3.9.1982.

e =

'Irrigation network of Western
Concrete lining of Kissonerga storage
reservoir (4,000 m3). WDD Photo D5-12

(11.2.82).

area.

e Emba North reservoir (storage capacity
2,500 m3) was fully completed and tested
successfully on the 5.10.1982.

® Peyia reservoir (storage capacity 10,500
m3) was fully completed and tested succes-
sfully on the 3.12.1982.

e Ayios Yeoryios reservoir (storage capacity
3,000 m3). All earthworks had been
completed and works for its concrete lining
started towards the end of December. Its
completion was scheduled for the end of
January 1983.

Finance

The amount of work certified by the Resident
Engineer to the end of December 1982 was
£992 913 at contract rates while the gross
amount paid to the Contractor including
the retentions and advance payment reached
the amount of £1,059,664. The total cost
of the works was estimated to be £1.3
million.

3 Access Farm Roads of Eastern Sectors -
Contract No 39/79/22

Centractor: Messrs A Papaettis

The Contractor has managed to complete
all outstanding works with the last 6 km
of roads in Akhelia during the first 3 months
of 1982. Maintenance period of 6 months
has also elapsed during the year and WDD
has officially received all the 26 km of
farm roads in September 1982.

The total cost of all works carried out
including settlement of all contractor's
claims reached the sum of £167,428.

OPERATION AND MAINTENANCE
COMPLETED PARTS OF THE PROJECT

The operation and maintenance
the project continued throughout 1982 to
carry out all necessary maintenance works
and to keep under operation all the works
in the eastern area of the project i.e.
wellfields, main canal, pumping stations
and irrigation networks covering an area of
about 3,500 ha between Kouklia area and
Paphos town.

The main tasks and difficulties which were

faced during the year 1982 in connection
with the maintenance of the above parts of
the project are summarised herebelow:

In addition to the routine general cleaning
of all concrete structures and painting of
their metalwork on the wellfield conveyance
system the most serious problem was the
formation of algae on the inner surface of

OF

section of

the canaletti and rectangular concrete
canal. The main reasons of algae growth
in this case was the sunlight, the clean

water and the high velocities of the water.
The algae were carried away by the water
and as a result many of the screens installed
along the canaletti and rectangular canal
were blocked very often and had to be
cleaned once and sometimes twice a day.
Blockages were also occurring on the non -
return valves of Kouklia East and Kouklia
West pumping stations which again had to
be cleaned almost every day and on all
the screens of the main canal intake
structures. To reduce the formation of
such algae the inner surfaces of canaletti
and rectangular canal were cleaned by
scraping twice during the reporting year.
To avoid however the every day cleaning of
too many screens it is now considered
necessary to install at the end of the
we!lfield conveyance a movable and self -
cleaning screen.
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Considerable growth of plants was also
appearing on the invert of the Main Canal
over which large deposits of silt and sand
have been occurring with the result of
reduction on the maximum capacity of the
canal. General cleaning of the canal invert
and slopes was undertaken during the first
two months of the year using two backhoe
excavators. In the meantime the Fisheries
Department has undertaken to introduce
fish in the Main Canal in order to eliminate
growth of algae. .

Apart from the general cleaning of all the
installations in the pumping stations and
repair of certain electrical failures a lot
of work was required in order to keep the

non-return valves clean so that water was
not returning back to the canal due to
leakages through these valves. Algae and

other dirt found in the water of the main
canal were the cause of the above problems.

The main problems experienced with the
operation of the distribution systems were
the breakages of A C pipes mainly on the
farmlines (122 cases) and some of the
main lines (18 cases). The main cause of
farmline breakages is considered to be the
heavy clayee soils which due to the swelling
effects cause dislocation of the pipes.
Blockage of the hydrant water meters with
algae was another serious problem which
was faced during the past year.

Irrigation supplies to, the farmers started

on the 11% of January mainly for greenhouses

and vines. There has been an interruption
of about three weeks in February in order
to allow cleaning of the main canal and
canaletti. Up to the middle of April the
demand has been very low and the total
quantity of water supplied was of the
order of 100,000 m3® and could be met by
diverting the surface flow in Dhiarizos river
into the canaletti in order to feed the
main canal. With the planting of summer
crops such as groundnuts towards the end

of April water requirements had increased
considerably and the first well pumps had
to be put into operation on the 23rd of

April. As the water impounded in the
reservoir of Asprokremmos after the closure
of its gate on the 28% February has reached
a maximum by the end of June of about
6.5 MCM it has been necessary to utilize
as much as possible the project boreholes
most of which were continuously pumped
up to the end of the year. The total
quantity of water pumped from all project
boreholes during 1982 was 5,203,800m3 at
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borehole level. Releases from the dam
reservoir started on the 28% June and
continued up to the 6% November through
one of its two 800 mm dia. irrigation

pipelines which was temporarily connected
with the main canal by making

a by-pass of the power station whose
construction has just started. The total
quantity released from the dam was estimated
at 4.6 MCM as no water meter has been
installed on the temporary supply line to
the main canal.

Apart from the irrigation supplies, the
project had provided also certain quantities
of water for industrial use mainly for the

Anatolikon Co-operative Industries as well
as for recharging of the gravel acquifer in
Xeropotamos downstream of the  Aspro-

kremmos Dam in order
drawdown of its ground water table due to
the pumping from the three boreholes of
the Paphos town domestic water supply
scheme. In the future such recharging
would not be necessary because soon the
above boreholes will be replaced with new
ones upstream of the dam reservoir.

Details regarding water utilization and
crops irrigated are shown on tables VII-50
and VI1I-51 under DIVISION OF OPERATION
AND MAINTENANCE (Irrigation).

to avoid complete

The total gross income from the sale of
" water at the nominal rates of 20 mils/m3
for irrigation and 30 mils/m3 for industrial
uses amounted to about £200,000.

The amount of water which was released

from the dam was estimated approximately
on the basis of reservoir water level
measurements because the main water
meter on the irrigation draw-off pipeline
had not been installed. By comparing the
results of these measurements however
with the quantity of water pumped out of
the main canal as recorded at the water
meters of the Pumping Stations, we find a

discrepancy of about 10% i.e. Pumping
Station recordings give bigger quantity than
dam releases by about 10%. The above
discrepancy may be attributed to the
following reasons:

(a) Pumping Stations' water meters are

overecording the flows of water (b) leakages
through the non-return valves of the pumping
stations' by-passes back to the main canal
(c)under-estimation of reservoir capacity of
the dam. The first two reasons appear to
be more valid due to the fact that the
difference between the P S water meters



TABLE V/I - 1
PAPHOS IRRIGATION PROJECT - EXPENDITURE 1982

1982 Total
Ser Expendi ture Expenditure
No Description upto 31.12.82
L £
1 Wellfield Conveyance System
Drilling and testing of boreholeS......ccceceececes - 81 914
Supply and installation of well pumMPS.....cccceeeeee - 143 813
Supply of pipes and valves....... e A L IO - 212 535
SUPPLY: Of CaNALELE L ois siviereininiv saisimmisisieivioroisieimv ese\bio eiss - 71 013
Installation wellfield conveyance system (WCS
B BSPEMY. o e/ei0:eieieisisioaia s mioeseiniorsiererasal eioe o Te et e e e - 25 157
Installation of WCS by WDD..... A e A L T e - 239 027
Topographical control works..... P S ~SOW (T S S - 1 784
Deve lopment of boreholes and lowering well pumps... - 3 015
Diversion of river water into the canaletti........ - 10 413
2 Construction of Main Canal
Main canal construction (GCC)...ceeceeeacaaans SIS 22 579 937 363
Diversion of SerVICes .. awsinississiaseile)s s se e ennss - 9 239
Main canal investigationS...:ecceesccssviossssoseses - 17 307
BIKali aCEIVILEY UESES. cvw v aaressaies asears s s mes e s s - 1 759
Compensation to field CropS. e swsseesios s oonasssws - 1472
Fericing 'of 'main (CaNall. « e e sicnesesessesa s s eeseses - 4 665
Repairs and additonal WOrKS....eeeeceecaccnces . 1 150 14 159
3 Irrigation Network Eastern Area
Installation of irrigation network (SOCEA)......... 175 074 2 087 385
Supply Of AC pipes (CPI)...cccveccenccccccccccccnns - 1 264 533
Handling of AC pipeS..cccceecccccasn S o R - 41 577
Topographical control WOrKS....eeeeeeeeeeeeeseneean - 18 476
Inspection of cast iron fittingS......eeeeeeceennn. - 316
Survey WOrks eastern ar€@.....cceececececccsaconces - 2 595
Preparation of steel fittings (WDD Workshop)....... - 8 227
Compensation of damages to field CrOpS.....ecceee.. 517 4 632
Inspection of CPI factory & 1 570
Reinstallation of AC pipes at Akhelia..-.ceeceeess .- 2 289 5 899
Inspection of hydraulic equipments installed
B BOBBAL csrwevssmensansss s s TR s e s Iass _— - 1 086
4  Main Contract. Western Conveyor, Pumping Stations
and Remote Indication
Supply and installation of pumping stations
western main pipeline and remote indication
(COSTATIN) o 001010105050 010 010 01010 000 05050 wiwm7010 el e ee o g iars 224 104 3 615 484
Topographical control works...... ..... O - 5 944
Compensation to damageS...ceeeeeeecescaranss oieininineie - 449
Investigation western conveyor...... axe e ey arm % oo R - 444
Installations of four private wires-remote......... - 8 978
Supply and Installation of louvers for 13 pumping
stations for ventilation.......iccevecsvcevess I - 2 161
Roofing of pumping stations..........eee... G Sa e - 601
Installation of steel gateS..ceeeeeceeencens oiorare s o - 3 745
Connection of main pumping station with the canal.. 6 498 10 857
Asphalting roads.; e s sasesiesiossssiesiesss R O T - 10 152
Overhead line for connection Ayia Varvara PS....... - 205
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TABLE V/I-1 PAPHOS IRRIGATION PROJECT - EXPENDITURE 1982

No Description

5  Asprokremmos Dam

Construction of Asprokremmos Dam J&P and

MEDCON (Joint Venture) .::eeseiesaisiosisseesniesse .
Model Testing...uewe s sssnsass sa s e e Sisieieta e
INVEStIigatIonSaias e siaves e ssiesiss RO TSN R
Diversion of services...... T S S OO
Laboratory triaxial testS...cecccececcccss saieee
Desigh 0 SPIYIWAY s nieivse s vewsseseeies s .
Supply of progress photographS...ecccececeecea.. .
Topographical control WOrkS....eeeeeececea. ot wate
Pentonic clay dispersion tests Alkali activity
reaction tests abroad.......... # I e e e e el e 8

6 Erection of Building and OffiCeS.....ccueeuuenn.
7 FElectricity Supply
BlectriCIty 'SUDDIY . o e mainvieemsemisineeesomesene:ns

Metering units........... veceesssessecccssessssne

8 Other works by WDD

Purchase of equipment........... N e i X RIS ..
Agriculture research activities..... oisisleinieware e
Agricul ture development....... OOk O IO el
Land acuisitioni:s  :ssseeseesesseeesesass e . o%e ¥
Installation of six automatic recorders.........
S011 and concrete laboratory....... e e e e
Operator drawing/printing machine.......... SR
New agriculture research station at Akhelia.....
Green house AKhelia......ceceecccceccne IO T RS

9 Management

Furnitiure: and: ELELIngssieess sevessssiocie sessiosiaes
Of L lce 'requiremEnts. . o varieiiisrsiee «eaveessiseiee siees
WaGes! Of AEiVeLESS «csieasnivessiiaeameeepeesiseieoloes
Operation of motor transSport....cceccccecccecccces
Maintenance of project vehiCleS....cccececeee csees
Trading Prografi€. ... essecsesoeosscesescssssassess .o
PTEAVELLINT o or00:6 050010 s i0jaeeennmemivisesse s vesesm 000
PULCHASE OL COOLS . o e »-00.s/eco:a si0 a0 o0 oLeiein;e: n 00 aiwse oo
AQVErtiSeMENtS. . o.coie s oinvioieensionsssee o oieiminio e W @ 0w
OVertime £EeS. cvowes vonvinesnessesesss sweeesiee vio.®
Poster "Paphos Irrigation Project"......... R
Computer chargeS..ceccececccsecs s @0 svecesseseee

10 Consultants Fees

SOCREAH . < a0i0 o660 e wivisinioa siwione sisimie e e oo e e e o
Sitr M MacDonald & Partners...... e e S e el e o
- P S S X I L (S
5 BOSE o o.0rn 00,0000, 0010010 101 &0t 0m081 591151 6968 oo els casesces
Ex i« nsion services (J Hanan-Dr Providenti).....

B rSalad Yz seicsnsins sk sdeses sasevesnsosesemes sise

100

1982
Expendi ture
£

1 599 446

830
2 761

132 153

(cont.)

Total
Expenditure
upto 31.12.82
£

10 170 812

18 834
21 610
1 509

530
1 985
12 532

1 500
159 454

12 232

225 298

74 744
36 191
7 833
11 713
4 118
61 720
5 054
48 216
14 749

4 625
40 167
165 340
46 213
19922

5 417
53552

3 743
101 462
633

291

507 956
483 217
2 626

4 256
14 651
1 748




TABLE V/I-1 PAPHOS IRRIGATION PROJECT -

Ser
No Description

11 Maintenance & Operation of the Project

Wellpumps & Conveyance System

(a) Operation and maintenance€.......
(B) EBlectriCitVivse swsiosesessaeae s

Main canal

(@) Cleaning. . sassiossieivsessisseess
(b) Maintenance & Operation..........
Purchase of equipment.....cccceeeac.n
Operation of vehicleS...cccececoscccs
Electrotechnician & MechaniC.........

Pumping Stations & Western Conveyor

(a) Operation and maintenanCe€........

(b) ElectricitV.i:sessessses TR

Maintenance of irrigation network....

12 Irrigation Network & Reservoirs Western Area

Installation of irrigation network...

SUPPLY OFf PiPES..sc.cesassesesississeses
Handling of PiPES. s sssesss.eb0.e6m e

Supply of hydrants....seecsesscesioseces
Topographical conlrol works..........

CompensationS.icseceeccssse oi%8n 8088 B i0ne

13 Road Network

Construction of roads.....ccceeeece..
Topographical control works..........
PoXaL s mreviaies seneeneeonressiomesrve s ese sries
and the sum of all the networks' water
meters was bigger than expected and on

average it was found to be between 11%

and 12% higher at the level of P S.

The operation and maintenance cost, including
power cost, totalled £253,667. Breakdown
regarding this expenditure is given on tables
VI1I-52 and VII-53 under DIVISION OF
OPERATION AND MAINTENANCE (Irrigation)

FINANCIAL INFORMATION

A total amount of £2400,000 has been
allocated as a daggered provision in the
1982 Development Estimates for the Paphos
Irrigation Project. l'his however had to be

EXPENDITURE 1982 (cont.)
1982 Total
Expendi ture Expenditure
upto 31.12_.82
£ £
.......... % 11 523 20 830
........... 35 840 71 422
........... 4 406 6 766
........... 4 037 17 334
........... 44 169 50 677
........... 1 596 2 182
........... - 9 389
........... 6 453 9 533
S tae vl 146 540 201 440
........... 43 047 50 631
....... alers 724 245 1 059 664
........... 44 428 481 219
........... 5 168 33 573
........... 1 131 55 154
.......... F - 76 460
..... == 4 079 6 024
o1as8z0iove alarelorae 2 088 2 088
........... 31 884 163 675
........... 322 1 708
........ % £3 556 597 £23 596 243
supplemented with an additional provision
through the issue of a special warrant as
the actual expenditure during the year
reached the total of £3,556,597 including

the operation and maintenance costs of the
completed parts of the project amounting
to £253,667. A detailed breakdown of the
expenditure incurred during 1982 is shown
on the table V/I-1 of page 99 of this
report.

The up to date expenditure for the Project

in December 1982 reached the total of
£23,216,873 for its construction while the
projected total estimated cost at full

completion is of the order of £25 million.
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VI DIVISION OF OPERATION AND
MAINTENANCE - TOWN WATER
SUPPLY

by C C Artemis
Senior Water Engineer
Head of Division

Introduction

The main activities of this Division are the
administration, operation and maintenance
of Government Town Water Supply schemes
and Rural Regional Water Supply schemes.
Presently, the following Government schemes
are in operation:

e All sources of supply and conveyance
systems for the water supply of Nicosia
town and suburbs.

e The (non potable) water supply system
of Government residences and institutions
in Nicosia.

e The Central Water Supply System consisting
of:

- The LlLarnaca-Famagusta Water Supply

the main source of water
supply of the towns of Famagusta, Larnaca
and of over 30 communities and refugee
housing estates in the above two districts
and

- The rirst Phase of the Nicosia Water
Supply component of the Vasilikos-Pendaskinos
Project. This phase of the Project comprises
Dhypotaimmos Pumping Station, Stavrovouni
Balancing Reservoir and the pipeline from
Dhypotamos Pumping Station to Nicosia. It
was commissioned early in 1982 and now
forms part of the Central Water Supply
System supplying supplementary water to
Nicovia and a number of villages en route.

Scheme which is
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e The Government Rural Water Supply
Schemes namely:
- Paphos Lower Villages Regional Water

Supply Scheme

- Arminou Regional Water Supply Scheme
- Timi Water Supply Scheme

- Ambelitis Water Supply Scheme.

Another activity of this Division is its
participation in the administration of the
Nicosia, Limassol, Famagusta and Larnaca

Water Boards. Senior officers of the Division
attend water board meetings as represen-
tatives of the Director of the Department.
In its capacity as a member of the Water

Boards, this Department acts as their
technical adviser and also undertakes the
design and construction work for major

developments in their distribution systems.

Water Supply Situation in General

The 1981-82 winter season produced unsatis-

factory rainfall both from the point of
view of its volume as well as its temporal
and geographical distribution.  This resulted

in unusually low river flows affecting both
the volume of water collected in dams and
the recharge of the aquifers. Thus, from

the point of view of water supply, the year

1982 was recognised quite early on as a
year of drought. In order to counter the
effect of the resulting reduction in the



yield of the various water supply sources a
series of emergency borehole schemes were
put forward in collaboration with the
Geological Survey Department as part of a
more general plan which included also a
campaign to save water. The emergency
schemes were approved by the Council of
Ministers together with the necessary funds
and a Special Committee was set up under
the chairmanship of the Director-General
of the Ministry of Agriculture and Natural
Resources with wide powers to decide on
all  relevant matters and by-pass certain
procedures in order to achieve their timely
implementation.

This arrangement proved very effective and

by the end of July 17 new successful
boreholes had been connected into the
conveyors of the Nicosia Water Supply

Schemes or the Central Water Supply System
serving Nicosia, Larnaca and Famagusta
towns and numerous ruralcommunities. The
total expenditure on the 1982 schemes rose
to £558,000 by the end of the year leaving
further work to be completed early in 1983
as part of the second phase. The 1982
Emergency Schemes produced a total of
1,309,406 m3 of water during the latter
half of the year. This quantity proved
invaluable in supplementing the reduced
yield of existing sources and maintaining
the water supply at acceptablie levels.

As a further measure to save potable water
in Nicosia a scheme was implemented for
subsidising the drilling of private boreholes
for watering gardens and other similar uses
and thus saving a corresponding volume of
potable water. A £50 subsidy was granted
for new boreholes drilled within the area
of supply of Nicosia Water Board. A total
of 757 applications were received by the
end of the year of which 601 were approved
and the subsidy was actually paid for 375
cases totalling £18,750.

More details of the
implemented in
this chapter.

emergency schemes
1982 are given elsewhere in

‘Restrictions on the hours of supply continued
to be imposed in Nicosia and were imposed
in Larnaca for the first time as well.

Despite the effects of the drought the
water supply to the town of Limassol was
adequate to meet the demand and no
problems were encountered.

Paphos experienced some problems due to
limited pipeline capacity and restrictions on
supply had to be imposed during the summer.

fable VI | qgives
data on the wate
the last ten years.

some useful statistical
supply of the towns over

New Water Rates

lowards the end of
prepared and
detailed

1981 this Department
submitted to Government a
report on water production costs.

TABLE V1-1
URBAN WATER SUPPLY IN CYPRUS
Nicosia

Consumers* Input into
System (at
Service
Number Reservoir
at end Increase Outlets)
Year of year % m3
1972 17 601 - 7 564 804
1973 18 989 7.9 7 460 286
1974 20 796 9.5 7 550 913
1975 21 978 I 7 532 363
1976 23 628 19 8 137 580
1977 25 646 8.5 8 551 570
1978 27 944 9.0 8 307 170
1979 30 337 8.6 8 559 184
1980 34 181 1257 8 152 909
1981 35 366 3:5 8 676 120
1982 37 518 6.1 9 001 875
Larnaca
1972 5 812 - 1 659 680
1973 5 950 2.4 1 313 750
1974 6 065 1::9 1 528 990
1975 6 023 0.7 1 819 820
1976 7 515 24 .7 2 015 900
1977 8 133 8.3 2 315 590
1978 9 513 17.0 2 523 680
1979 10 578 11.2 2 669 100
1980 11 776 11.3 2 593 540
1981 13 487 14 .5 2 931 690
1982 15 047 11.6 2 770 700
Limassol
1972 17 927 - 4 952 521
1973 19 015 6.1 4 999 405
1974 19 435 22 4 990 401
1975 19 800 4.1 4 175 035
1976 20 305 2.6 5 181 567
1977 20 989 3.4 5 935 146
1978 21 908 4.4 6 342 758
1979 23 840 8.8 6 560 782
1980 26 416 10.8 7 214 542
1981 28 392 15 7 411 301
1982 30 311 6.7 7 692 378
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TABLE VI-1 URBAN WATER SUPPLY IN
CYPRUS

Consumers* Input into
System (at
Service
Numbcr Reservolr
at end Increase Qutlets)
Year of vyear % m3
Paphos
1972 - - -
1973 - - -
1974 2 258 - 669 191
1975 2 332 3.3 645 228
1976 2 500 T2 777 800
1977 2 706 8.2 808 772
1978 2 939 8.6 889 668
L1979 3 851 31.0 973 361
1980 4 413 14.6 1 119 059"
1981 4 921 11.5 1 200 597
1982 5 602 13.8 1 247 972
* Due to lack of information on the
number of consumers in the turkish
occupied sector the figures 1in these
columns now refer to the Government

controlled area only.

T fThese the whole of

Nicosia.

figures cover

+ These figures have been corrected by
substracting gquantitles  supplied to
Mandria village en route.

evidont due
increases in

from this report, that,
electricity and fuel
wages etc, the chargeable water
rates were for too low and Government
was in effect subsidising the various water
boards and communities to which water is
sold from Government water supply projects.

It was
to the
costs,

The Council of Ministers by its decision
No. 21.023 dated 12.11.1981 approved the
adoption of new water rates to recover the

full costs with effect from 1.1.1982 for the
various consumers and communities, and by
its decision No. 21.445 dated 25.2.82 approved

the request of the Water Boards of Nicosia
and Larnaca for the new rates to come
into effect from 1.3.1982.
NICOSIA WATER SUPPLY
institutional Arrangements
fhe water supply of Nicosia town and

suburbs is faced jointly by three authorities:
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. The Water Development Dep.rtment
which is responsible for all sources and
conveyors upto the service reservoirs and

sells the water in bulk to the Nicosia Water
Beard

e 'he Nicosia Water Board which has the
responsibility for the distribution of water
to Nicosia town and suburbs, and

e 'he Nicosia Water Commission which has

the responsibility for the distribution of
water to the old town of Nicosia within
the Walls. The commission operates its

own sources which are the boreholes P1
and P2 and the Arab Ahmet chain of wells.

Several important sources and conveyance
systemns serving the town of Nicosia are
located within the Turkish occupied aree.
These sources are the Morphou-Pendayia
boreholes which make a very significant
contribution to the total water requ'rements

of the capital and the Dhikomo boreholes
and Sykhari Adit. There is a common
distribution system for the whole of the

town which serves both the Greek and Turkish
sector. There are service reservoirs in
both sectors. The water supply of the
whole town thus operates as a single unified
system and the co-operation of both sides
is necessary to achieve the desired results.

Two meetings were held with the turkish
side in May and October 1982 to review
the water supply situation and to plan for
the operation of the common water supply
system in order to face the severe shortage
by the imposition of agreed restrictions on
supply and by speedy repairs in the event
of breakdowns. The meetings were held
under the auspices of the United Nations
Force in Cyprus at the Ledra Palace Hotel
in Nicosia.

At these meetings it was agreed to continue
the daily telephone communication between
the two sides, in order to facilitate the
exchange of information on production and
consumption. This was implemented and
any break-downs and faults were reported
to the United Nations who undertook the
transport from and to the Turkish side of
the necessary equipment making it possible
to face and rectify promptly such
emergencies. The Government repairs or
replaces damaged pumping equipment installed
on sources of the system within the area
under Turkish occupation and also provides
the Turkish side with repair materials for
the pipelines conveying water to Nicosia in
order to secure continuous supplies to the
town.




A good spirit of co-operation
between the two sides in their genuine
effort to face the common problem of
water shortage facing Nicosia as a whole.
The contribution of the United Nations
personnel to this end is rmuch appreciated.

iIs maintained

Demand Estimates

For many years now restrictions have had
to be imposed on the hours of supply to
the consumers of Nicosia. For this reason
the unrestricted demand of the town is not
known accurately. Nevertheless, it is
estimated that this dermmand was of the
order of 12.6 MCM per annum during 1982
which corresponds to an average daily demand
throughout the year of 34 500 m3. The
seasonal variation in demand would push
this figure to about 41,000 m3 during the
summer months with single day maximum
peaks as high as 48,000 m3,

Source and Production

The main water supply sources of WNicosia
town and their production, over the vyears
1979 to 1982 are given in table VI-2.

Thus the total quantity of water produced
in 1982 was 10,202,324 m® of which 7,580,007
m3 came from Government sources, 520,930
m3 was the vyield of the Nicosia Water

water from Lelkara dam to Nicosia and
the 1982 Emergency Schemes of Stavrovouni
and Dhenia added 1481760 m3 to the

existing sources of the Nicosia System, the
increase compared to 1981 production was
only 484 378 m3.

There was therefore a reduction in yield of
the old sources of about 1,000,000 m3 as a
result of the droight, Most affected were

the Dhali and Peristerona-Akaki Sources
which are located in river aquifers and are
dependent on direct recharge from river
flows. The decresse in their annual produc-
tion was 251,000 m3 and 276,000 m?3
respectively.

The production of the Dhikomo-Sykhari

Source also showed a dramatic reduction of
303,000 m3 down to 198,000 m3 compared
to a normal yield of around 900,000 m3
per annum.

Restrictions on Water Supply

Of the total 1982 production of 10.2 MCM
only 9.9 MCM reached Nicosia. The remaining
0.3 MCM was partly consumed en-route by
various villages, camps and industries
connected to the system and partly un-
accounted for.

Thus, compared to the estimated unrestricted
demand of Nicosia of 12.6 MCM there was

SEEl 2 s 5
Commission, Sources and 20Tt was i N iage of 2.7 NCM o 214 during the
year, and restrictions on the hours of supply
Although the operation of the First Phase continued to be enforced throughout the
of the Vasilikos Pendaskinos Project conveying year. Contrary to the summer of 1981
TABLE VIi-2
NICOSTA WATER SUPPLY
YIELD OF SOURCES IN MCM PER ANNUM 1979-1982
Ser Year
No Source 1979 1980 1981 1982
1 Morphiou Bay SCheME....cccecenecacacas 3 232 3 349 3 252 3 198
2 DhiKemo-Sykhafic.ueswssnessasessess 1 007 0 960 0 501 0 198
3 Paliometloikho, Kokkini Trimithia,
Dhenia; AIEpertssssevesweseais cesese 0 659 0 548 0 568 0 565
R 1 L e O ML LIS 1 028 0 940 0 891 0 812
5 ‘Dhalis vesvasevvssnaseesiseessis seesies - 0 294 0 268 0 017
6 Peristerona-BKaKi.....c.cseceaaaaens 0 211 1 195 1 316 1 040
7 Laxia Athalassa, Makedonitissa.... 0 401 0 296 0 367 0 268
8 Nicosia Water Commission Sources.... 0 633 0 768 0 689 0 521
9 Purchased from privale boreholes.... 2 013 1 528 1 866 2 101
10 Lefkara Dam (CWSS) .c:ccesceenconscscas - - - 0 891
11 1982 mergency Schemes
a. LAVEOVOMNL » o s o ss a/eie e 615 o6 sraes o6 - - - 0 277
b  DheNlfasqisseesssves vees de swmasss - - - 0 314
TOEALS o vie mioiormoisinmsio mim oo i oie e ko 9 184 9 878 9 718 10 202
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when the hours of supply during the summer
fell down to 12 in every 48 giving rise to
serious consumer complaints the supply was
maintained during 1982 atat least 18 hours in
every 48.

This represents a significant improvement
which was evidenced by the lack of
complaints to the Water Board. The main

reasons for the improvement in the service
provided were: (a) the commissioning of
the First Phase of the Vasilikos-Pendaskinos
Project which made it possible to convey
large quantities to Nicosia during days of
increased demand or failure of other sources,

(b) the operation of the new Lakatamia
Service Reservoir of 40,000 m3 capacity
which doubled the storage available to

meet short term peaks etc. (c) the operation
of the 1982 Emergency Schemes and the
effects of the campaign to save water and
finally (d) the subdivision of large areas of
supply in Nicosia into smaller areas of
more uniform elevation so that the restric-
tions could be imposed more effectively
whilst at the same time ensuring that all
consumers received their fair share of the
quantities available.

The significant
imposed early in the year
effect on reducing demand.

Per Capita Consumption

increase in water rates
has also had its

The lack of information on population served
in the Turkish controlled part of the Area
of Supply makes it difficult to calculate

TABLE VI-3

NICOSIA WATER SUPPLY SYSTEM
VILLAGES AND OTHER CONSUMERS SERVED

Community Served

Kokicinotrimidthiasaoaenaecsvesion s e e aresree:e .
Mammati — DREHLA . v eiviein esoicesmsssisis o ns -
MESEHEYOHED K268 B2} 4 sim.w sieie-s mcormiminserenm atoiesine
Psevdhas ( 14... 9 . 82) .........................
Pyrga (259582 vieavsroeioiais » o sieienesecaiaieisioie sisisseue

Lymbia, Sha, Kornos regional W S scheme

Clio B GB2 ) svirmssre smisowsreiavese srsvanarsrersaesisssserers e ese
Alambra (22.3182) wweimie vmsmiasvienrems e eee siese
Various Camps, Industries and
miscellancous CONSUMELS..cececeeeeacans oo

o o I R e o P

Note: ‘e dates

accurate figures for per capita concumption
of the town. Nevertheless, based on informa-
tion available on the number of consumers
within the Government controlled part of
the Area of Supply and assuming an average
of 3.5 persons per consumer connection it
is estimated that an average supply of 161
litres per capita per day was delivered to
the service reservoirs of Nicosia this year.
(The corresponding figure for Limassol
which enjoyed unrestricted supply was 205
litres per capita per day).

Villages and Other Consumers Served by
the Nicosia Water Supply System

Table VI-3 below gives the communities
and other consumers served by the HNicos.c
Water Supply System and the quantities
supplied to them over the years 1979-1982.
NEW SCHEMES

Yermasoyia - Vasilikos Project

By decision of the Council of Ministers,

based on a proposal submited by this Depart-
ment, design of this project commenced in
September 1981 and was almost completed
by the end of that year. Construction by
direct labour commenced in April 1582 and
was practically completed by the end of

the year. The project comprises the laying
of a 350 mm steel/A C/ductile iron pipeline
to convey up to 3.5 MCM of water per

annum from Yermasoyia Dam to Khirokitia

Water Treatment Works and includes new
Consumption in MCM

1979 1980 1981 1982

0.050 0.057 0.063 0.091
0.046 0.064 0.040 -

- - - 0.017

- - - 0.009

- - - 0.006

- - - 0.018

= i = 0.004

0.024 0.034 0.041 0.049

0.120 0::155 0.144 0.19%4

given in parentheses are the dates when these villages were

connected to the Dhypotamos-Nicosia Pipeline due to the serious water
shortage experienced by these villages as a result of the 1981-82

drought.
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equipment for the existing pumping stations
at Yermasoyia and Vasilikos which will be
utilized for the purpose. The project was
given top priority and it is expected to be

operational early in 1983. It will, of course,
be a wuseful addition to the sources of
water of the Central Water Supply System

as a whole and will thus be beneficial not
only to Nicosia but also to the other demand
centres being fed from this system.

1982 Emergency Schemes

The following is an outline of the various
schemes carried out during 1982 in order
to supplement the water supply sources of
both Nicosia and of the Central Water
Supply System as a whole. They are all
presented under the Nicosia Water Supply
section even though many of the schemes
are not directly connected to the Nicosia
system for two reasons:

¢ A unified and complete picture of the
1982 Emergency Schemes is presented and

e The implementation of schemes in the
LLarnaca Area has by substitution enabled
the conveyance of rmore water to Nicosia
from Lefkara Dam which would normally

be allocated to Larnaca-Famagusta demand
centres.

Dhenia Scheme

This scheme involves the utilization of four
boreholes with nos 93/81, 4/82, 23/82 and
24/82. Steel mains of 4", 6", 8" and 10"
dia of total length 5200 m connect the
boreholes with existing mains from Kokkini
Trimithia-Paleometokho area to Nicosia.

This scheme has been operating since June
1982.

Stavrovouni Scheme (Phase 1)

Originally this scheme utilized three boreholes
with nos 29/82, 26/82 (39/82) and 27/82.
The three boreholes were connected directly

to the Dhypotamos-Nicosia pipeline with
steel mains of 4", 6" and 10" dia of total
length 3650m. At a later stage, however,

borehole 29/82 was disconnected because of

low yield.

Klavdhia Scheme

Originally this scheme was intended to
utilize four boreholes with nos 110/80,
121/80, 112/80 and 26/80 (replaced by
38/82). Finally boreholes 110/80 and 121/80

were not connected because of low yield.
Water from the other two boreholes i.e.
112/80 and 38/82 is being pumped into the

Alethriko Break Pressure Tank on the
Khirokitia-Famagusta pipeline. Two other
boreholes in this area with nos 114/80 and
127/80 which were originally part of a
separate scheme were also connected and
embodied in the emergency schemes.

Alethriko Scheme

This scheme utilizes one borehole no. 73/80.
A.C. mains of 6" and 8" dia of total length
1500 m convey the water from the borehole
into the Alehriko Break Pressure Tank as in
the Klavdhia scheme.

Kophinou-Menoyia Scheme

This scheme includes two boreholes with
nos 19/75 and 25/75. Water from the
boreholes is being pumped directly into the
Khirokitia-Famagusta pipeline through 4"
and 6" dia A.C. mains of total length 1150
m. The two boreholes were put into opera-
tion in June 1982 but in December 1982
they were abandoned because they became
very salty.

Skarinou Scheme

The scheme includes two boreholes with
nos 125/80 and 133/80. Steel mains of 6"
and 8" dia of total length 3250 m connect
the boreholes directly to the Khirokitia -
Famagusta pipeline.

Tokhni Scheme

This scheme utilizes one borehole with no.
72/76. Water from the borehole is being
conveyed to the Vasilikos Pumping Station

through 6" dia steel mains of total length
1500 m.
Tables VI-4 and VI-5 give details of the

boreholes and the pumping installations and
of their production during 1982 respectively.

Construction of the following schemes has

commenced in 1982 and will be completed
in 1983.

Dhali (Kattoudhia) Scheme

This scheme utilizes three boreholes with
nos 33/82, 34/82 and 149/80. Steel mains

of 4", 6" and 8" dia of total length 4500m
will convey the water from the boreholes
directly into the Dhypotamos - Nicosia

pipeline. It is expected that this scheme
will yield 85 m3/hr approximately.

Yeri Scheme

In this scheme B/H No. 79/80 is utilized.
Steel mains of 6" dia and total Ilength
3500 m will connect the borehole directly
to the Dhypotamos-Nicosia pipeline. It is
expected that the scheme will yield 40
m3/hr.
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Total
35 060
154 900
189 960
37 720

700

25 850 25 290 22 040 21 980

880

- 1620 18 940 60 816 249 560 291 540 250 630 157 400 .38 700140 200 1 309 406

Nov. Dec.
2 540
2 510

Oct.
3 130
6 390 .

31 620 28 420 24 580 22 680

Sept.
5 770
17 390

Aug.
8 910

8 390

July

760 28 590 30 390

1 350 42 010 39 300
2 160

June
590 13 420

(cont.)

- 1982
May

Jan. Feb. March April

“ e e e
..

Scheme

B/H No.
133/80.....
‘Potalsacss
T2/ 16smiinsi
Grand Total.

MONTHLY YIELD OF BOREHOLES (IN M?)
1257805 ais: sidioss: sims050c0

TABLE VI-5 EMERGENCY SCHEMES

6 Skarinou
7 Tokhni

Ser
No

nos 42/82, 47/82 and 55/82. Steel mains
of 6", 8" and 10" dia and total length
3350 m will convey the water from the
boreholes into the Stavrovouni Balancing
Reservoir. It is expected that the scheme
will yield 220 m3/hr.

Pyrga Stavrovouni Scheme

This scheme utilizes three boreholes, two in
the Pyrga area with nos 19/82 and 99/79
and one in the Stavrovouni area with no.
100/79. Steel mains of 6" and 8" dia of
total length 4400 m will convey the water
first into a circular collecting tank and
from there through_ centrifugal booster
pumps the water will be pumped intc the
10" dia main connecting borehole 26/82
with the Dhypotamos-Nicosia pipeiine. It is
expected that the scheme will yield 110
m?3 /hr approximately.

Prospects for the Solution of the Water
Shortage Problem

The operation of the first phase of the
Nicosia Water Supply component of the
Vasilikos-Pendaskinos Project in 1982 and
of the Yermasoyia-Vasilikos Project in 1983
will prove invaluable short term contributions
to the solution of the water shortage
problems of the capital. However, due to
the continuous increase in demand for
water and the equally continuous reduction
in the yield of the boreholes presently
supplying Nicosia, the water shortage will
persist until the Vasilikos-Pendaskinos Project
become fully operational in 1986. Even this
addition, however, is likely to prove adequate
only for a short while, after which deficits
will again develop. The long term solution
of the problem will come about only when
the Southern Conveyor Project comes on
stream towards the end of the present
decade. This Project is planned to meet
the water supply deficits not only of Nicosia
but also of Famagusta, Larnaca and Limassol
towns and numerous villages up to the year
2010.

Expenditure and Revenue

A statement showing expenditure for the
operation and maintenance of sources and
conveyors and revenue from the sale of

water for the year 1982 is given in table
VIi-6.



TABLE V=6
NICOSIA WATER SUPPLY

Expenditure and revenue account
for 1982
Expenditure

Morphou Bay Scheme:

£
MaintenanCec . eve s oo siasiss 1 810
ElectricltWewissniawamss snisasss 222 078
WageS s ssaiesiniaeianiosses i s sl 15 314
Total:sisssiswicnives s a% viesie s £239 202

General pumping and maintenance charges:

Maintenance eXpenseS....c...oeces 6 044
Electricity and fuel.. .ssseeeen 91 449
WETES o0 sve.0 00 s ivinremreiosaieissiesoraresis o 57 888
Miscellaneous exXpenseS........ 14 108
POLA L wivwmuinssoesineipone Sieraer ey e £169 489
Peristerona - Akaki Scheme:

Maintenance expenseS.......... 5 058
Electricity and Fuel....cceceee 68 280
WagesS..cceeeeeenas SR e e el 9 135
Miscellaneols eXpensSeS........ 306
Totalasses nm va e R SR e e £ 82 779
Tseri Scheme:

Maintenance EXpenSeS...ceceess 2 470
Electricity and fiel...cesseees 49 279
WAIES v 70w vimsarsinsoorans sroeaseiserese 14 105
Miscellaneous eXpensSeS........ 1 280
TOEAL civwave siesiwmia oo esnEmeees £ 67 134

Vasilikos-Pendaskinos Project-Phase I1:

649

Value of waler delivered
directly to other consumers

1B 1982 ssereiwmioisionais osareiataneim ereiete's 36 225
Total value of water delivered

1 LIB2 vvreseimrwiweismavme ere s erermwee 103 199
Amount actually collected in

1982 in respect of water

delivered in 1982.....ccc0v0. . 286 934
Amount outstanding on

31.12.82 for water delivered

N V982 wusracsrviovuiae e e e e 416 265
Amount outstanding by

312681 s svessia waie o e e 473 253
Less amount collected in 1982

in respect of water delivered

before 31 .12.81: v saieis T 204 694
Amount outstanding on

31.12.82 for watcer delivered

before 31.12 8L, cswswewes s 268 559
Total amount outstanding

BY 3)..12:82cemns swaminei e S TaTT 684 824
Total amount collected in

YOB2 4 ueiwvarnsmnsvs siossme sansiers sHereleie 491 628
*This figure 1is calculated at the actual
rates at which the Water Board is
charged. As from 1.3.82 these rates

represent only about 75% of the actual
cost of the water. The balance is a
government grant to the Water Board on
account of the quantity it supplies to
the Turkish-occupied sector of Nicosia
for which no payment is received by the
Board.

This statement does not include for the
amortization of the Government installa-
tions and equipment of the scheme.

The amortization cost of these installa-
tions and equipment 1is estimated at
£440,715 annually as given in Table

Malntenance CXPENSe@S...eeeeo.. VI-7. Without taking into account
ElectricitV. seesasvsssasses i 20 933 office overheads the deficit for the
WageS s veniuiimavssisonsemesese 7 945 year 1982 amounts to £446,404. If
Miscellaneous eXpensSeS........ 245  outstanding payments are not considered
————— as revenue then the deficit rises to
Potal vesas swuvniasvesass s s £ 29 772 £862,669.
Purchase of water from private Water Supply to Government Residences and
SOULCRE s aia wia o s vasssieseneissss 120 512 Institutions in Nicosia
Grand Total...... sompecimon s e £ 708 888 In addition to the water supplied for domestic
use by the Nicosia Water Board, Government
houses, offices and other institutions are
supplied free of charge with water for
Revenue irrigation and cleaning purposes by a separate
Revenue generated £ water supply system. The sources of this
Value of water delivered to system are four boreholes situated within
Nicosia Waler Board in 1982.... 666 974 * the inhabited area of Nicosia. The total
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TABLE VI-7
NICOSIA WATER SUPPLY
AMORTIZATION COSTS

Annual
Capital Discount Period Amortization
Installations Costs rate (Years) Cost
£
Pre-1982 installations......... 1 784 300 8% Various 107 760
Vasilikos-Pendaskinos lst Phase
= ICAVEL WorkSusswavessvios seesils 2 650 000 9% 40 246 344
= E& M plantiessesiesssiss sessisie 350 000 9% 15 43 420
1982 Emergency Schemes
DReNTA v a sarewinmsssesiae siesees 90 000 9% 5 23 138
SLAVEOVYOUNI: a6 sievsie s sraierss 78 000 9% 5 20 053
TORAL o 6 ereswimmimesine ssieomeoeiesies £440 715
quantity of water produced from these Dam constructed in gravels across the
sources during 1982 was 115780 m2 which Vasilikos river and from five bcreholes in
met satisfactorily the demand. The total the areas of Psematismenos, Khirokitia and

expenditure, (which is borne by Government)
for the operation and maintenance of this
system for 1982 was £8,200 as follows:

£
EleCEriCity e coeweoscwesssesss 1 932
WaES v or 0 ivieiwreroresisinesiemioiss wisins 4 348
Maintenance eXpensSeS......... 580
Miscellaneous exXpenseS....... 1 340
TOEAL e o0 o vwinin:eiaiozmiminerarsisors 8 200
Note: Expenditure under the heading

"Wages" includes also the wages for the
maintenance and repairs to large water
meters which are carried out by the
same gang operating this system.

CENTRAL WATER SUPPLY SYSTEM
The System

The Central Water Supply System (CWSS) is
the former Famagusta Water Supply Scheme
which has gradually been expanded and
enlarged with the addition of new sources
and the connection of new demand centres
to a point where it serves the towns of

Nicosia, Larnaca and Famagusta and more
than 30 communities in the respective
districts.

surface water
Surface water
13.85 MCM capacity
Lefkara Dam and with the completion of
the Yermasoyia-Vasilikos Project by the
end of 1982, water can also be drawn from
the Yermasoyia Dam. Ground water is
obtained from the Vasilikos Subsurface

The system draws both on
and groundwater resources.
is drawn from the

112

Alethriko villages.

As from mid - 1982 and within the frame-
work of the Emergency Schemes implemented
to counter the effects of the 1981-82
drought ten new boreholes have been added
to the sources of the system. The boreholes
are in the area of Tokhni, Skarinou, Menoyia,
Alethriko and Klavdhia villages. Full details
of these schemes are given under the Nicosia
Water Supply Section of this report.

Surface water is treated at the Khirokitia
Water Treatment Works which has a capacity
of 21,800 m3 per day. Treated and borehole
water is conveyed along a 70 km pipeline
from Khirokitia up to Phrenaros reservoir
south of Famagusta. Borehole sources and
communities are connected at various points
along the Famagusta pipeline which in
effect forms the backbone of the CWSS.

As from January 1982 the first phase of
the Nicosia Water supply component of the

Vasilikos-Pendaskinos  Project has been
commissioned. This scheme is connected to
the Famagusta pipeline at a point near

Skarinou station and conveys treated water
to Nicosia. More details are given elsewhere
in this report.

institutional Arrangements

The CWSS is operated and managed entirely
by Government. Water is sold in bulk to
the town Water Boards of Larnaca and
Nicosia and to the various Village Water
Commissions which are presided over by the
District Officers and which take responsibility
for operating their own sources where such



I woing
SD3ID DYs 4 PuUD ‘D17 ‘DIS N Ul SUOHD|IDISUI Jsinoy pup Buisnoy .
aabnjas 'saboj|IA |p1sAas ‘DysnBown4 ‘DIOUIDT ‘DISOdIN Bulpaay

WHLSAS A1ddNS ¥IIVM TVILINID

5352:%
NOILVIS ONIdWNd GNV N

wva 3DV43NS-8NS %
_ SONIISVA =

- -—— - ANVL
wy 0L 0 oL Wy o ONIDNVIVE aONV

O& - NOILVLIS ONIdWNd
«/ o VIAOSYWYIA
> 7
> NOILVIS 2 :
blv ONIdWNd W ——— 6 e
SOWVYLOdAHQ G
” & * y INIWLV YL e VIAOSYWYIA
| & a_wwﬁwwm YILINOYIHN =
_ 4 r
— —_— NIV
z /IV VYD 3 " wva
M q3 ¢ : A L2A2 PEN
' vovNavl fr ] * Wva
n / SOWV10dAHAQ
. \ 4IOA¥3SIY | €861 'Upf -ZBA| 22Q P24ID§s UodNYSUOD)
ONIDNVIVE
INNOAOYAVLS
dIOAY3ISTY w
SOYVYNIYHJ - \
A - o 149
I v
4 mu@>_m e~
4I0AY3S3IY L. 4I0A¥3SIY
3DIA83S \ U\ visnovwvy N 3DIA¥3S Spool Uibw
VISNOVW V4 D N VISODIN
suow bBuidwny wmmm
1 ! ! i .
A FS suiow  A}1ADIO oS

VISODIN {

= aN3931

113



sources exist and of distributing the water

to their consumers and collecting water
rates. Water is also supplied to Turkish
occupied Famagusta town.

The Turkish side makes no payments in

respect of the cost of the water supplied

to Famagusta town.

Demand

With the exception of Nicosia and Larnaca
towns no restrictions were imposed on the
supply of water to communities served by
the CWSS during the year. Thus their
consumption reflects their net demand on
the system. For the first time this year
restrictions were imposed on Larnaca with
the result that consumption was held down

to approximately 92% of the estimated
unrestricted demand of 3.1 MCM. The
total demand on the system during 1982
was 5.4 MCM.,

Sources and Production

The main sources of the Central Water
Supply System and their production over
the years 1979 to 1982 are given in table
VI1-8.

TABLE VI-8
CENTRAL WATER SUPPLY SYSTEM

The total quantity of water produced shows

a steady increase over the years. it was
32% higher in 1982 over the corresponding
1981 figure. Closer examination of the
figures, however, indicates that the old

ground water sources of the system were
drastically affected by the 1981-82 drought
and it was the implementation of the 1982
Emergency Schemes that was effective in
maintaining the groundwater production at
levels similar to previous years.

The quantity drawn from Lefkara Dam was
significantly increased in order to meet the
increased demand. This was done at the
expense of storage in the dam which, due
to the small quantities impounded during
the year, showed a dramatic reduction
from 4.850 MCM on 1.1.1982 to 1.009 MCM
on 31.12.1982.

In order to meet the demand on the System
the Water Treatment Works at Khirokitia
was in continuous operation since the ground-
water available even during the winter
period of low demand was not adequate to
meet that demand.

YIELD OF SOURCES IN MCM PER ANNUM 1979-1982

Year

Source 1979 1980 1981 1982
Khirokitia Treatment Works
(drawing from Lefkara Dam)....... 2 807 2 107 3035 4 325
Vasilikos subsurface dam....... - 0 579 0 833 0 762 0 449
Boreholes
—-Psematismenos. .... 5 ) o 0 179(1) 0 124(1) 0 101(1) O 127(1)
“IRAPOKIEILA v o e rnies e siwmmsEmee® 0 320(2) 0 278(2) 0 243(2) 0 206(2)
“RALELHLIKO. «.cia sisisrammanios swmmereaeoe 0 190(1) 0 338(2) 0 399(2) 0 158(2)
Subtotal Vasilikos & old BH's.... 1 268 1 573 1 505 0 940
1982 Emergency Schemes
PORMNE suiocmicn snsesisiss s sasssses 0 038(1)
=SkavINOUscvssaeriseasse et svens 0 190(2)
=Menoyia..cseessssvies e 0 078(2)
=Brethrikoueiwe ssasismes ssssasss 0 064(1)
=KEavahia: sosvee sivssvan e s de e 0 349(4)
Subtotal 1982 BEmergency Schemes.. 0 719
POEALE siara aererars mrenie e eatsn s smwrere 3 338 3 680 4 540 5 984
Notes: -Figures in parentheses indicate the number of boreholes.

-The quantities for the treatment works production are given net of

treatment losses.
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Bulk Consumption Expenditure and Revenue

Table VI-9 shows the bulk consumption of A statement showing expenditure and revenue
the various communities served by the of the Central Water Supply System for the
CWSS over the years 1979 1982, year 1982 is shown in table VI-10.

TABLE VI-9
CENTRAL WATER SUPPLY SYSTEM

BULK CONSUMPTION IN MCM PER ANNUM 1979-1982 Approximate yield

Consumption from CWSS of other community
in MCM sources during
Communily Served 1979 1980 1981 1982 1982 in MCM
Nicosia (via Dhypotamos)... - - 0014 0 891 9 312
| B2 95 1= (o) SRR S SR 1292 0 796 1 182 1 446 1 408
BamaguStal. o am emsaiameies e se 0 973 1017 1058 1 060 No information
Subtotal - ToOWNS...eeeee... 2 265 1 813 2 254 3 397 n.a.
Western Region Villages
Pano Lefkara............... 0 036 0033 0 025 0 044 0 011
Kato Lefkara.........c.v.... 0 013 0 009 0 009 0 010 -
Kato DhXYS..ccececcoseseoes 0 008 0 010 0 009 0 008 -
Vavilias: vesc e s asitioeieioniete 0 008 0 008 0 007 0 007 -
Alethriko.....cccceeecceces 0 017 0017 0018 0 028 0 009
MazZotOS: < o st srdisiom s siotaiels 0025 0026 0035 0 042 -
KIVESAL o 5iecici0.0 00 sine em omsoe 0 016 0 020 O 019 0 020 -
10} 3 o} o b A R 0 045 0 041 0 031 0 035 -
MEeNOY1aA..ccceeececoconnceas 0 001 - - - n.a.
KhIirokitid. cocsooseeseseess 0013 0019 0024 0 033 -
MALONIGE o5 45 wm i mE misim s eieieie s 0 027 0 031 0 039 -
LYV 5% 53,55 sae e s o e e hneie 0 059 0019 0 029 0 029 -
Psematismenos. . .c.eeeeeen... 0 010 0 012 0 013
Subtotal Western Villages.. 0 241 0 239 0 249 0 308 0 020
Easterm Region Villages
REaANYPPO: v sisisisies s siakiers's 0 043 0097 0 175 0 131 0 200
XVEOBYMDOU: siss siesisrswmiaioisies 0 147 0 154 0 158 0 158 -
Dherinia; ;e s dseisihnEess o 0 130 0 147 0 153 0 152 -
AVIOLOM % swmaieisisiosisieidissivese 0 115 0 113 0 134 0 133 0 024
PhEehatoScs vesmvssevesesiss s 0 008 0 015 0 051 0 053 0 120
Fivadhia: seusemsssssissidise 0071 0085 0 104 0 134 ~
VOrokIinl ¢ cuiisivesesasis s 0054 0059 0062 0 065 -
SOLITa: s% in s nsicieE s 0 088 0082 0 097 0 091 0 070
Paralimni.cousuissssescesse 0 086 0 127 0 210 0 207 0 100
Avia Napa: suivimsessasisens 0 032 0049 0 161 0 217 0 200
Kellia: o sonsssanvesonensie 0 012 0 018 0 015 0 024 0 004
PEOULA A v srunsssvvsnseies e 0 023 0033 0 036 0 038 -
KIAVANLA: corsmisiase srrerishtiiei s = = - 0 001 0 131
Aradhippou-Livestock. .. .. .. 0007 0020 0 021 0017 -
ANZi0: Camp 5w as sasesiasre 0 122 0082 0 084 0 047 -
Akbna Eorest..zeesvsessasise 0077 0 103 0 095 0 098 -
Displaced persons Service.. 0 027 - - - -
Subtotal Eastern Villages.. 1 042 1 184 1 556 1 566 0 849
Irrigators & Minor
CONSUMELS . o viwwie svariversvssiese e 0 052 0 047 0 055 0 076 n.a.
Grand Totali: ok iy se siesserese 3 600 3283 4 114 5 347 n.a.

Note: n.a. = Mot applicable
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Operation of the Vasilikos Pendaskinos - Less amount collected in 1982
First Phase link to Nicosia is not included from outstanding account of
here as it is included in the accounts of previous year..... T ¢ . 1. 7
the Nicosia System.

Total outstanding on —_—
TABLE VI-10 31121988 onvieisian swnsmns ik 696 560
CENTRAL WATER SUPPLY SYSTEM
Expenditure and revenue accounts ** Includes an amount of £462,115

for 1982

Khirokitia and Lefkara Installations

£

EleetEXClEY v s eamwinmie sie snemes woe 4 530
WageS..eeeeoenn e mies el esioe 33 1079
Materials and othersS.....ccceee... 16 319
S s o e S e e R s £53 928
Pumping and Maintenance C harges
ElECCErICIEY aiva s winie e i 001 8 W 94 368
WATEE, v/ o erere e ssinsn: wisie N e 37 223
Materials and others......... coee B 915
TPOEAL o e 00000050 mieimiormess o sieie e e 00t D) DOO
Khirokitia Regional Water Supply Scheme
BlectriCity. e eowaeveicns seore seween: 10 CAS
MAINECHANCE . o v suiere s es s/ o aiaie aieie - 305
Potalea sevrives e e e e e R e R ..£15 548
Grand Total..... e e e e e e ..5£208 042
Revenue

Revenue generated from sale of water in
1982

mils/m? g

1 851 910 m?® of water @ 104 192 598
201 338 m?® of water @ 85 17 114
752 590 m? of water @ 82 61 712
1.58 490 m? of water @ 50 7 924

60 658 m3 of water @ 35 2-123
83 480 m3 of water @ 25 2 087
5 182 m?* of water @ 21 109

Total amount collected..... 283 667

Amount outstanding......... 240 520%*

TPOXAL o oi0ia eiorasime vimie sereie venee 824 1B7*

* Tncludes an amount of £110,269 repre-
senting the value of 1060,280 m?® of
water @ 104 mils/m3 supplied to Famagusta
area occupied by Turks.

Outstanding Account upto 31.12.82

£
Upto. 31:F2.1981 unssniive R LT 469 482
For the year 1982..::¢ssvasnessa 240 520

BOBENL. ~ cimiera simisinss sisiaiaraisrane sreisidic e £710 002**

representing the value of 7,036, 929 m?3
of water @ 50 mils/m3® and the value of
1060, 280 m3 of water @ 104 mils/m?3
supplied to Famagusta area occupied by
Turks during the years 1974-1982.

Notes on expenditure and revenue account
of the Central Water Supply System for
1982

a) The Capital Cost of the CWSS
installations up to the end of 1981 was
£2,'979. 900, Roughly the amortization
of this capital investment at 9% for 40
years is £277,010 annually. The capital
cost of the 1982 Emergency Schemes
added to the System and commissioned in
1982 was £169,080. Amortized at 9% over
5 years only this adds a further annual
cost of £43,470 bringing the total
annual amortization of capital investment
to £320,480. Thus without taking into
account office overheads for the
management of the scheme, the deficit
for the year 1982 amounts to £4,335
only. If outstanding payments are not
considered as revenue then the deficit
rises to £244,855.

b) Expenditure under heading "Khirokitia
and Lefkara installations" refers to
the following installations.

e Khirokitia Treatment Works

e Lefkara Dam

The total quantity of water treated
during the year reached 4,324, 548 m?3
and the wunit running cost was 12.5
mils/m3.

c) Expenditure under heading "Pumping
and maintenance charges" refers to the
following installations.

e Borehole No.
area

e Borehole NO. 11/69, 4/69 in Khirokitia
area

e Borehole No. 35/73, 45/73 in Alethriko
area

e Vasilikos
scheme

16/67 in Psematismenos

subsurface dam pumping



1982 Emergency Scheme Installations

e Borehole No. 73/80 in Alethriko area
e Borehole No. 114/80, 127/80, 112/80,
38/82 in Klavdhia area
e Borehole No. 19/75,
area

e Borehole No. 133/80, 125/80 in Skarinou
area

e Borehole No. 72/76 in Tokhni area

The total quantity produced by these
sources during 1982 was 1,657,895 m3.

25/75 in Menoyia

The unit cost of pumping and maintenance
was therefore 83.5 mils/m3.

d) Expenditure under heading "Khirokitia
Regional Water Supply Scheme'" refers to
the running expenses of two boosters,

pumping treated water to Pano Lefkara,
Kato Lefkara, Kato Dhrys and Vavla
villages.

The total quantity of water boosted
during the year was 68,464 m3,

Chemical Laboratory at Khirokitia Water

Treatment Plant

The Khirokitia Water Treatment Plant was
commissioned in 1974, For the period
1974-78 the operators at the plant carried
out some simple chemical tests (analyses)
of the water to check its chlorine content,
turbidity, pH and conductivity.

In early 1978 the WDD set up a modern
chemical laboratory at Khirokitia Water
Treatment Plant which was to cater for

the needs of the treatment plant and to a
large extent of WDD, in respect of Drinking
Water Supplies.

The laboratory is presently staffed with
two persons only, one chemist and one
labourer who works as a laboratory assistant.
The laboratory undertakes all the chemical

analyses of drinking water and carries out
chemical tests for water conductivity, pH
total dissolved solids, total hardness, chlorides,
sulphates, carbonates, bicarbonates, nitrates,
sodium, potassium, calcium and magnesium.
All the bacteriological tests of raw and
drinking water are presently being carried
out by the Government Laboratory in
Nicosia.

Samples of water from existing boreholes
and reservoirs being used for urban water
supply are collected monthly by the WDD
district offices and are tested at the
laboratory. Also samples of the water

used for
annually.

village water are tested

supply

In addition to the above analyses,the laboratory
also carries out several chemical tests in
connection with new projects undertaken by
the WDD (Such as the Vasilikos-Pendaskinos
Project, the Southern Conveyor Project etc.)
and in cases where water from a new
borehole will be used for drinking purposes.

During the year 1982, 1246 chemical analyses
of drinking water, were carried out, at the
laboratory of Khirokitia Water Treatment
Plant. Details of the chemical analyses
are shown in table no. VI-11.

In addition to the chemical analyses mentioned
above, samples of water from the Lefkara
Dam were collected monthly, and jar tests
for estimating cocagulant dosing requirements
were carried out.

During 1982, Dr Timothy J Lack from the
Water Research  Centre, Buckinghamshire
and Mr Edward Howarth from the Yorkshire
Water Authority, visited Cyprus, on a five-day
assignment in order to offer advice on the
odour and taste problems of the water
from Yermasoyia Dam. The visit took place
between 28.11.82 and 5.12.82.

This water is wused mainly for irrigation
purposes, but recently due to acute water
shortages, in the Nicosia and Larnaca
districts, it was decided to use some of
this water for drinking purposes after being
treated at Khirokitia Water Treatment
Plant.

The two Experts visited the Yermasoyia
Dam from where samples of water were
collected, and two jar tests and four

chemical analyses of the water
out at the Khirokitia laboratory.

were carried

Before leaving, the Experts submitted two
preliminary reports in connection with the
odour and taste problems of dam water,
and gave suggestions as to the most suitable

method of solving them.

During the year samples of water from
various points in the Vasilikos river were
collected and 30 chemical analyses were
carried out at the laboratory in order to
investigate the relatively high level of
sulphates observed in the water pumped

from the Vasilikos collecting well.

The main source of sulphates was found to

be the discharge of water with high sulphate
content from old mine workings upstream.

The problem is more pronounced during
periods of low flow.
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TABLE VI-11

SUMMARY OF CHEMICAL ANALYSES CARRIED OUT AT THE WDD CHEMICAL LABORATORY
Number of samples analysed during 1982

Month/Area* Larnaca Nicosia  Limassol Paphos Polis Khirokitia Total

% [T 151 oy S 29 - - - - - 29
February..ccceee. 6 4 - = - - 10
Marchs «iasses sss 21 - - - - - 21
/Y 0) 53 81 K 187 7 - - - - 194
MaYscs soaen shawis 78 8 = - - - 86
JUNC: viv e s 5i)s 3 ~ 30 = 20 - - 50
TRl casaemateas 95 11 - - 17 - 123
BUCUISE . o006 05 0070 - - 51 - - - 51
September........ 166 - - - - 8 174
October. «ocaecee 48 - - 51 - 25 124
November......... 134 - 102 26 - 23 285
December......... 22 ~ - - 57 20 99
TOERL - avsiviare smmsmanass 786 60 153 97 74 76 1246
* Area from which samples were taken
FACTS ABOUT THE TOWN WATER BOARDS (Based on area meter readings
Nicosia Water Board and including Nicosia Water

Commission. Registered on
Water shortage was again this year the 5.7.82 for 16 hours of supply
basic problem of this Water Board, and in every 48 hours)
restrictions on the supply were in force e Total number of consumers
throughout the year 1982. on 31.12.1981 (Greek Sector
Nevertheless due to the increased quantities D s 36 087 m?
of water delivered to this Water Board Total number ochonsumers
from the 1982 Emergency Schemes and gn ?1'12'1|9?2 (In Greek 37 518 ma
Lefkara dam during the Summer and other “SC€tO" ONIY/.cecoeenneen. e m
reasons explained elsewhere in this report, 5 Average number of consumers
the water supply situation, in comparison during 1982 """"" 36 863 m3
with last year, has improved. (Excluding consumers in the

area under Turkish control)
fhe Nicosia Water Board enforced new o Average gross supply per
increased water rates as from 1.3.1982 to CONNECtION.aueeeeeeeeeeeneenenennens 539 |/day
reflect its increased costs especially in the e Extension of distribution
purchase of water in bulk from Government. SYSTOM csssssssssnsanssssasaecasissansmiosssne 5 200 ms3
Water Supply Data (1%0 mm a)nd 150 mm dia.

: A.C. pipes

;e;f:;:dq:in:;g SZfrv:chter . Total numt?er of Fire Hydrants
reservoirs or directly into installed during 19820 sty 20 m?2

the distribution system ......... 9 854 235 ms3
e Total quantity of water
consumed as registered by
area meters (adjusted)...........
(including Nicosia Water
Commission)

e Total consumption during
1982 as registered by
individual consumers meters
in the Greek sector only........
e Unaccounted for water.......
e Maximum daily summer
consumption

9 435 393 ms3

5 941 852 ma3
17.9%

43 300 m3
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From analysis of the information available
it has been deduced that the consumption
in the part of the Nicosia area of supply
under Turkish control was 26.6% of the
total consumption.

Limassol Water Board

The Water Board sources met satisfactorily
the water demand and the town enjoyed g
regular supply throughout the year 1982,
Underpressure supply was observed at the
high parts of the town in the summer
months which is attributed to the under-




capacity of the existing distribution system.

The improvement of the distribution system
and service reservoirs were studied by
Consulting Engineers and their report was

The estimated cost of
the improvement works proposed by their
report is £2.34 million and envisages the
construction of two new service reservoirs
and the laying of a number of trunk mains
within the distribution system for improving
its conveyance capacity.

submitted last year.

As from March this year the Water Board
raised its water rates to reflect its increased
costs.

Water Supply Data

e Total quantity of water
produced from all sources

during 1982 . uceeeeeeeeeneennanns 7 748 927 m3
e Total quantity of water

consumed during 1982 as

registered by area meters..... 7 692 378 m3
e Total consumption during

1982 as registered by

individual consumers meters.. 5 640 527 m3

e Unaccounted for water...... 27.21%

e Maximum daily summer

consumption. (Registered by

area meters on 2.8.1982)...... 30 253 m3

e Total number of consumers

on 31.12.1981.....cccceeumeecenennaee 28 392

and' on 31127982 csussesenesones 30 311

e Average number of

consumers during 1982.......... 29 352

® Average gross supply per

CONSUME icssassspsssssasssissssssuesss 723 |/day

e Extension of distribution

V1 €1 11 VOSSR 14 900 m
(100 mm, 150 mm and 200 mm

A.C. pipes)

e Total length of distribution

system as at 31.12.1982........... 335 985 m
e Total number of Fire Hydrants

installed during 1982................ 39 No.
e Total number of Fire Hydrants

installed as at 31.12.1982........ 1 232 No.
Famagusta Water Board

Since the Turkish occupation of Famagusta
town in 1974 the Cyprus Government s
supplying water free of charge, to the
Turkish residents of the town. The total

quantity of water supplied during 1982 was
1, 060, 280 m3.
Larnaca Water Board

The water supply of this town was supplemen-
ted throughout the year from the Central

Water Supply System. The total quantity
of water delivered to Larnaca Water Board
from this system, during 1982 was 1, 446,
020 m3. Because of the increased demand
on the one hand and the reduced production
of the water board sources, due to the dry
year, on the other hand, the town faced a
water shortage problem and restrictions on
the supply had to be imposed in May. These

restrictions, whirh provided for a supply
every other day, stayed in force till the
end of the year. As a relief measure this

Water Board launched a water saving
campaign, by publicity and the distribution
of nylon bags to be placed by consumers in
W.C. cisterns to bulk out water.

As a result of the increased rates introduced
by this Department for the water delivered
to Water Boards from the Government Water
Supply Schemes, this Water Board increased
its own water rates as from March 1982.

Water Supply Da.a

Total quantity of water
supplied to service
reservoirs during 1982...............
Total quantity of water
consumed as registered
by area meters during

2 853 720 m3

2 770 700 m3

.........................................

Total consumption as
registered by individual
consumer's meters in 1982....... 2
e Unaccounted for water.............
e Maximum daily summer
consumption (Registered
on. 24:8i82) ussniaisnisiasnes
e Total number of consumers
as: at: 31 N2 Bl snannannnisnsses
e Total number of consumers
as’ at 31.12.82....c..:500000eesuonensnsss
e Average number of
consumers during 1982...............
e Average daily gross supply
PeT [CONNECLION.cocnervosssrsreseasassssss
e Extension of distribution
system during 1982.....cceeeeennnn...
(100mm, 150mm and 200mm
A.C. pipes)
® [Fire Hydrants installed
during 1982...eeiieieneeneeeenernnanans
e Total number of Fire
Hydrants installed as at
31.12,82.ccceccnvccsrscsnccscesersscnansonces

094 047 m3
26.6%

11 800 m3
13 487 No
15 047 No
14 267 No
548 |/day

11 850 m

53 No

681 No

Paphos Water Supply

The water supply of the town is administered
by the Municipality. Although the capacity
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of the Municipality's sources could have
met the demand, carrying capacity limitations
of the pipeline feeding the town have
necessitated the augmentation of the town's

supply from the Paphos Lower Villages
Government Water Supply Scheme by 72
740 m3, Despite this augmentation, the
demand during the summer months was

greater and restrictions on the water supply
had to be imposed. The restrictions provided

for a supply every other day. Parallel to
the restrictions the Municipality launched
also a water saving campaign by publicity
and the distribution of literature, wurging
consumers to make frugal use of water.
Water Supply Data

e Total quantity of water

produced during 1982.............. 1 247 972 m3
e Total quantity of water

consumed during 1982............ 895 340 m3
(As registered by consumer

meters)

e Unaccounted for water....... 28.26 %

® Average daily summer

production (for July-August).. 4 615 m3
e Total number of consumers

on S22 198N cstimiissinasdienssnsss 4 921 No
and on 31.12.1982......cccuuu...... 5 602 No
e Average number of

consumers during 1982........... 5 262 No
e Average gross supply per

CONSUMET cnenrneneeeeeeneeneeeneenns 650 I/day
e Extension of distribution
SYSteMiiiiicisisosssissinssonsesisssvivsnsins 5 540 m
(100 mm dia)

e Total length of the

distribution system as at

ST 2 1982 assmvnmmassasassisassesvanss 135 540 m
e Number of Fire Hydrants

installed during 1982.....cccceeeuenens 28 No
e Total number of Fire

Hydrants installed as at

B1iad 2l QB2 ansmansrasommnsrnsansnessanmanes 59 No

GOVERNMENT REGIONAL WATER SUPPLY
SCHEMES

These schemes supply water to rural popula-

tion on a regional basis. Water is supplied
in bulk to the service reservoir of each
community and the distribution is the
responsibility of the village water supply
committee. These schemes are composed
of the sources, balancing tanks, conveyor

pipelines and associated pumping installations
and are wholy financed by Government. The
schemes operate with automatic control
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equipment. Periodic supervision as well as
maintenance work are carried out by the
Regional Offices of the Department.

During 1982, the following regional
supply schemes were in operation.

water

Paphos Lower Villages

This scheme supplies water to 21 communities,
to Mesoyi Industrial Estate, Anatoliko
Industrial Estate, Paphos Airport and
supplements the Paphos Town water supply.

The sources of this scheme are two boreholes
Nos 57/72 and 56/75 situated in Xeropotamos
river. The total quantity of water supplied
from these sources during 1982 was 506,
138 m3. The total expenditure for the
operation and maintenance of the scheme
was £33,863 and the revenue generated
was £27,837. More details on expenditure
and revenue are given on Table VI-12.

Arminou Regional Scheme

This scheme
communities.

supplies water to eight
The source of this scheme s
Borehole No. 56/72 in Dhiarizos river near
Arminou village. The total quantity of
water distributed to the eight villages in
1982 was 34 724 m3.

The total expenditure for the operation and

maintenance of this scheme was £5384
while the revenue generated for the same
year was £1736. More details on revenue

and expenditure are given in Table VI-13.
Timi Water Supply Scheme

This scheme supplies water to Timi village
only. The source is borehole No. 2821, and
the total quantity of water produced during
1982 was 19765 m3.

The total expenditure for the operation and
maintenance of the scheme was £542 and
the revenue generated was £395. The water
is sold to this community at the price of
20 mils per m3.

Ambelitis Water Supply Scheme
This scheme supplies water
village only. The source is
spring near Vrecha village.
conveyed to the village by a booster
installed near the spring.

to Ambelitis
Kephalovrysos
The water is

pump

This year the scheme was operated by the
District Officer, Paphos. This Department
took over the responsibility for the operation
and maintenance of the scheme at the end
of the year.



TABLE VI-12

PAPHOS LOWER VILLAGES WATER SUPPLY
Expenditure and Revenue Account
for 1982

Expenditure s
Electricity costessesissveeies o 31 873
Maintenance exXpenseS.......... i 1 990
Totala:: sisassenstenessiee it s £33 863
Revenue

Amount collected for 1982....... 21 393
Outstanding accounts for 1582... 6 445
Potalecvwes snnonesien s wveere e £27 838
Outstanding accounts by

312198 cswwvnaaaeeaen eeeeee.. 15 440

Less amount collected in 1982... 6 316
Less discounts authorized by

Ministry of Finance......cceeecee. 2 074
Total amount outstanding by

31282 s vismmmns sermsimsaaeie £13 495
Note: This stalement does not include
for the amortization of the capital
expenditurce of the scheme. The amortiza-
tion cost of the installation is
estimated at £ 30,823 p.a. Wi thout
taking into account administration

the total
the year 1982 amounts to

expenses and other overheads,
deficit for
£36,848.

Amathus Scheme

This scheme has been established under the
Government Water Works Law to supply
water to Amathus Tourist Development
Area. The scheme is administered by a
committee composed of the Director General
of the Ministry of Interior as chairman and
the Director Generals of the Ministries of
Agriculture and Natural Resources, Finance,
Communication and Works and Commerce
and Industry, as members. The scheme is
operated by the Limassol District Engineer
of the Department in cooperation with the
District Officer, Limassol.

The sources of this scheme are two boreholes
Nos 946 and 993, situated in Yermasoyia
River. The total quantity of water distributed
during 1982 was 230, 723 m3. The total
cost for the operation and maintenance of
the scheme was £8 863 and the revenue
generated for the same year was £136 584.

More details on expenditure and

are given on Table VI-14.

revenue

TABLE VI-13
ARMINOU REGIONAL SCHEME

Expenditure and Revenue account
for 1982

Expenditure g
Blectricity '€osta sivanaviiads e ons 4 273
Maintenance exXpenseS......ec.c... 1 111
Total:.:eees TP Ry £5 384
Revenue

Amount collected for the year

198203 st s iih e niss e SR e e 440
Amount outstandiiig for 1982...... 1 296
Total s iviashames v sismesonsnssssnes £1 736
Outstanding accounts by

3 I . R 1) < § [ <Ny S5 e eiele 2 244
Less amount collected in 1982.... 291
Totdles ittt amemraee s eiarislsle £1 953
Total amount oulstanding by

BLoLZ2: 98255 50 sonmmd saaeamessie s | £3 249
Note: This statement does nol include

for the amortization cost of the capital
cexpenditure of the scheme. The amortiza-
tion cost of the installations 1is
estimated at £6 895 p.a. The total
deficit for the year, without taking
into account administration expenses
and other overheads, amounts to £10 543

p.a.

TABLE VI-14
AMATHUS WATER SUPPLY SCHEME

Expenditure and Revenue account
for 1982

Expenditure g
Electricity ©O5Eeew seewsiwmeeiees 6 429
Maintenance exXpensesS.......... see 2 434
i o) e 1 DR s N £8 863
Revenue

Sale of Wateru:sweses sveassiviesss 25 387
Connection fees......... Saeelee e 108 253
IREELESE vaiaesseiviainre e laT e e e e 2 944
T AL v n v vesesssesmsisivesias e £136 584

Moutayiaka Regional Scheme

This scheme supplies water to 10 Communities
of a total population of 12 800 persons.
The sources of this scheme are two boreholes
Nos 64/64 (Hydr. No. 287) and 180/59
(HYdr. No. 8) situated. in Yermasoyia River.
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The operation and maintenance of the
scheme is the responsibility of the District
Officer, Limassol.

The total quantity of water
1982 was 517,684 ms3.

The total expenditure for the operation and
maintenance of the scheme was £43, 855
and the revenue generated was £44  120.
More details on expenditure and revenue
are given on Table VI-15.

distributed in

TABLE VI-15

MOYTAYTAKA REGIONAL SCHEME
Expenditure and Revenue account
for 1982

Expenditure

£

ElectticEty GOS8 viv ew e ws srsimmaiaeers 36 368
Maintenance and operation........ 7 487
TOERLs s sestimisieis e mminieeleiere PPROR——Y - 5 1 - 15353
Revenue

Amount collected in 1982......... 12 959
Amount outstanding for 1982...... 31 161
TORAL o exennvee srormmereaessiesem@eee 5% 44 120
Amount outstanding by 31.12.1981. 3 886
Total amount outstanding by

3Ll B2, v e wierssiemrersirsiaanieia wtanete 35 047

Zakaki Water Supply Scheme

This scheme supplies water to Zakaki village
with a population of 4, 300 persons.

The source of the scheme is borehole Hydr.
No. 815 situated at the outskirts of the
village. The operation and maintenance of
the scheme is the responsibility of Limassol
Municipality.

The total quantity of water supplied from
this source during 1982 was 127, 882 mS.
The total expenditure for the operation and
maintenance of the scheme was £4406 and
the revenue generated was £8, 347. More
details on expenditure and revenue are
given on Table VIi-17.
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Yermasoyia Water supply Scheme

This scheme supplies water to Yermasoyia
village and Potamos tis Yermasoyias, with a
total population of 4 800 persons. This
scheme supplies also a number of hotels
and other touristic installations in the
coastal area of Potamos tis Yermasoyias.

The sources of the scheme are three

boreholes Hydr. Nos 286, 948 and 858 situated
in Yermasoyia river. The operation and

maintenance of this scheme is the responsibili-
ty of Yermasoyia Improvement Board.

The total quantity of water distributed
during 1982 was 470,000 m3.

The total expenditure for the operation and
maintenance of the scheme was £45 241,
While the revenue generated was £59, 362.
More details in expenditure and revenue are
given on Table VI-16.

TABLE VI-16
YERMASOYIA WATER SUPPLY SCHEME
Expenditure

£
Electricity cost..<.ee swsvememee 40 137
Maintenance and operation cost.. 29 104
Potaliusnesvesasnsessrines cossae s £45 241
Revenue
Amount collected in 1982........ 48 262

Amount outstanding for 1982..... 11 100

Potalsss:eibsess TR PO LN iSEgesnes, £59 362

TABLE VI-17
ZAKAKI WATER SUPPLY SCHEME
Expenditure

£
Electricity cost: isssvesasin auseses 3 195
Maintenance and operation cost.... 1 211

Total....... A= e S £4 406
Revenue
Amount collected in 1982.......... 8 347



VIl DIVISION OF OPERATION AND
MAINTENANCE
IRRIGATION BRANCH

by

N Tsiourtis

Senior Water Engineer
Head of Division

Introduction

This Division
with:

includes the Branches dealing

e The management, operation and maintenance
of Government irrigation works.

e The maintenance of contributory irrigation
projects.

Definitions

Government Waterworks: These are the

projects constructed under the Government
Waterworks Law Cap. 341. These projects
are listedin Tables VII-1 and VII-7.

Contributory Waterworks: These are projects
constructed under the Irrigation Division
Law Cap. 342. A list of these projects is
given in Table VII-6.

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 Committees are usually
composed of the following:

Chairman

District Officer of the district in which
the projects are situated.

Members

Director of the Water Development Depart-
ment or his representative. Director of
the Lands and Surveys Department or his

representative.
by the farmers.

Two or more farmers elected

The Committee is responsible for the overall
administration and management of the
Government Waterworks Projects such as:

To make recommendations on the develop-

ment, conservation, management and efficient
use of the available water resources of the
project.
e To manage and operate the project with
a view to:
- Improve
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
approved by the Government and see
the fees and charges are collected
Table VII-1).

(b) The Director of the Water Development
Department who wundertakes to operate,
manage and maintain the Government water-

the standard of agricultural

rates
that
(see

works. The only Projects whose operation
and maintenancc are with the Director of
the WDD is the Paphos Irrigaticn Project,
and the Khrysokhou valley project.

The Committees and the Director of WDD
have their owrn budgets, approved by the
Minister of Finance and the Council of
Ministers accordingly.

The water selling rates approved by the
Council of Ministers are shown on Table

V1I-3.

2. Contributory Irrigation Projects (Major
and Small)

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 Water Develop-
ment Department in such cases gives

technical advice both to the District Officer
and to the Committees. The costs of the
operation of these projects is born in total
by the beneficiaries.

3. Government Recharge Works

These are managed directly by the Water
Development Department (See Table VII-7).

MAINTENANCE PROCEDURES

The maintenance of the irrigation waterworks
is carried out by the Water Development
Department but depending on the type of
the project the expenses are either paid in
full by the Government or are shared between
the Government and the Irrigation Divisions.
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The procedures are as follows:

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 born in full by the Government.
By the term maintenance we mean routine
dam and pipeline maintenance, valves and
watermeters repair or replacements, paintings
of metal works or woodworks etc.

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
minor maintenance or repair works are
carried out by the respective ID directly.

WATER DEVELOPMENT DATA

Cyprus is an island and all available water
resources are those that result from overall
precipitation. The total precipitation in an

average year is estimated at 4,600 MCM,
where 1,270 MCM/annum are lost in the
form of evaporation, 900 MCM/a 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 precipita-
tion 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
uses.

The surface water
more expensive to develop 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

resources being much

an area of 11,400 donums of irrigated land.
Soon after this (after independence) the
Government of the Republic started a

construction program to develop as much as

possible more surface water resources.
Many projects were constructed which
increased the water storage capacity of

dams, to 116.4 MCM, 98.3 MCM for irrigation

or domestic water supply and the rest 18.1
MCM for recharge purposes where the
commanded area has risen to 111,166 donums
Details on the projects and the rate of
storage development are given in Drg. No.
A G/IR/27 "Cyprus Dam Projects" page
14 and "Progress in Dam Construction"
page 18.

SUMMARY OF MANAGEMENT, OPERATION
AND MAINTENANCE DATA

The overall average precipitation during the
hydrological year under review was 425 mm
or 80% of the 51 year average of the Govern-
ment controlled area, where the total volume
of water available in the dams in the Govern-

ment controlled area amounted to 38.709
MCM. From this quantity 23.258 MCM was
used for irrigation, 4.793 MCM was used
for domestic water supplies and industries,
2.665 MCM was used for recharge 0.973
MCM seeped through or below the dams

and another 2.9.1 MCM was lost as evapora-
tion. The rest 4,099 MCM remained in the
dams for over year storage or lost as overflow.
Projects in the Turkish occupied area are
not included here as we cannot collect the
necessary information.

The total area commanded by the irrigation
projects is estimated at 111,166 donums
where an estimated area of 43,857 donums,
has been irrigated, planted with citrus,
bananas, deciduous, vegetables, potatoes
etc.

Maintenance works totalling £78,632 were
carried out on sixteen projects. These
include routine maintenance on the dam
structures and the distribution systems.
For the government waterworks (irrigation
and recharge works) a total of £76,131
were spent where the rest £2,501 were

spent on the contributory projects.

GOVERNMENT WATERWORKS

In the year under review, the total quantity
available from government irrigation projects
reached the figure of 35.278 MCM.

From this total, a quantity of 28,299 MCM

or 80.2% was utilized, 20.858 MCM for
irrigation, 4.793 MCM for the domestic
water supply and industries and 2 648 MCM
for recharge purposes. The rest of the
water remained in storage or was ostin the
form of overflow. In the same period

2.646 MCM was lost in the form of evapora-
tion where another 0.973 MCM were lost as
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seepage or deep percolation (see Table
Vil-1).
The irrigation water was used to irrigate

fully or partly 39,509 donums of land planted
with citrus, bananas, vines, deciduous, vege-

tables, potatoes, cereals and olives (See
Table VII-2).

The gross income from the sale of water
amounted to £433,214 being the income
from the sale of water at the rates shown
on Table VII -3. The operational expenses
amounted to £119,906 being the cost for

the payment of the watermen, and the bill

collectors etc. which amounted to 6.14
mils/m3 of water sold or 4.24 mils/m3 of
water utilized. The maintenance expenses

on government projects amounted to £76,131

i.,e. 3.90 mils/m3 of water sold or 2.69
mils/m3 of water wutilized. The power
expenses amounted to £215577 i.e. 11.03
mils/m3 of water sold or 7.62 mils/m3 of
water utilized.

The total annual operation, maintenance
and power expenses amounted to £411,614
which amounts to 21.06 mils/m3 sold or
14.54 mils/m3 utilized.

Evaporation losses from the reservoirs
amounted to 2.646 MCM or 2.94% of the

total storage capacity available. The seepage
losses were estimated at 0.973 MCM or
1.08% of the total storage, mostly from the
Polemidhia and Yermasoyia dams.

The overall water utilization and land utiliza-

tion indexes are 80.22% and 53.02 %
respectively. Of the 20.858 MCM used for
irrigation 19,186 MCM was sold at the
nominal rates, (91.98%) where the rest
1.672 MCM, (7.87%) was given free of

charge as water rights or overflows.

A summary of the above data in detail is
given in tables VIl -1,VIlI -4, and VII -5 where
more details are given for each project
under separate headings.

Table VII-5 gives data on the operation and
maintenance of the government irrigation
projects for the last 10 years.

Table V(-8 gives data on the operation and
maintenance for the last two years.

CONTRIBUTORY IRRIGATION PROJECTS

In general there are 37 contributory irrigation
projects with total capacity of 8.479 MCM
commanding an area of 36.656 donums.
Nine projects of total capacity 5.296 MCM
or 62.5% of the total capacity of contributory
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TABLE VII-2
CROPS AND AREAS IRRIGATED BY
GOVERNMENT TRRIGATION PROJECTS

Ser. Area in
No. Crop donums
1l CItrusizenisssesisnssssisacs i 11 613
2 BananasS...sssesessiesesssnaes X 1954
3 Vines:susvisssssiasves siwieaas 9219
4 DecidUoUS:ssesssissssssioseses 770
S Vegetables..:.sssssssssnssnes 6 708
6 PotatoeS.iississavesssasansans 2 491
7 Cereals::isstnissanvsmsseias 100
B OliVeS.ssseissvs suiesssess S 101
9 Ground-NutS....ccceesee Sl 3 113
10 BeanSusvsvesessesasnis sessmews 2 845
Y1l "TODACCO: sussisnsie s waeseiess s 120
12 AVOCAIOCS.sv sisis vsaviaie Seienereys 13
I3 ORBES ¢vsisissniisis s amiweisisssase 462
Total.isssssassnes A i 39 509

TABLE VII-3
GOVERNMENT IRRIGATION PROJECTS AND
APPROVED WATER CHARGES IN MILS/M?3

o o
k3 o +
2 & 4
Y w
Ser. b 'g :
No. Project & & =
L. Argakaeeeseesvesess eeee Free - 20
2 Ayia Marina..... i eeee - - 20
3 KalopanayiotiS........ - - 20
4 KEtissesaeseienmasssais - - -
5 Lefkaravieswssesssise - - 10
6 MavrokolymboS....... & - - 20
7. POMOSisiaiiesissioislais oo 10 - 20
8 Polemidhia@...ceseceses - - 25
9 Yermasoyi@.eeeeceeeosss - - 25
10 Athalassa...... oo - - -
11 PaphioSaiwesesieess seis - 30 20
12 Khapotamiessseesessise - - free
13 KhrysoKhOU......ceeee. - = 25
14 Ayios Theodhoros...... - - free
schemes, commanding an area of about

22,630 donums are situated in the Turkish
occupied area and on which no data are
collected. From the rest of the projects
the total water collected amounted to
3.263 MCM out of which 2.262 MCM are
used for the irrigation of 4.348 donums
where the rest are lost in the form of
evaporation (see Table V[I6).

GOVERNMENT RECHARGE WORKS

On the
works of total

island there are about 34 recharge
capacity 18.063 MCM. Out
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TABLE VII-7
RECHARGE WATERWORKS DATA

)
—
0 =)
o o A
— o0 «
o O &~ PO
o [V o~
> Se  ®.Cm O X
2 O 300 e
N — [T =]
0O 1o N Mo
G 0% O XOAa
Ser . [ Y] P
Project G gm @Om o>
No. OE 2E ZHWEZXO
1* Koukliai.sessss .. 4545 - - -
2* Ayios Loucas..... 455 - - -
3 Sotiraieeisssenies 45 Nil Nil Nil

4 Panayia (F) c.e... 45 Nil Nil Nil
5 Paralimni........ 115 Nil Nil Nil
6 Ayia Napa@........ 55 Nil Nil Nil
7* Famagusta

Antiflood........ 50 - - -
8 Phrenaros........ 115 Nil Nil Nil
S Dherinid...cccece. 23 Nil Nil Nil
10 Phrenaros........ 45 Nil Nil Nil
11 AVJOXrOU. s aesses s 68 Nil Nil Nil
12* Kondea........... 82 - - -
13 Xylophaghou...... 86 Nil Nil Nil
14 Sotirasiveessoens 32 Nil Nil Nil
15% Lysi.cacsedios eien 77 - - -
16* Ayios

Yeoryios (K).... 68 - - -
17* Ayios Epiktitos.. 34 - - -
18* Akanthou......... 45 - - -
19* Akhna..... Sheaa 40 - - -
20 Xylotymbou....... 50 Nil Nil Nil
21* SyngrasiS........ 1115 - - -
22* Ayios Yeoryios (F) 90 - - -
23* Famagusta

Recharge€...ccce-. 165 - - -
24* Ayios Nicolaos

(g e I 1365 - - -

25 Paralimni Lake... 1365 18 17 i}

26* Fresh Water...... 4545 - - -
27% MaKkrasyka........ 195 - - -
28* Akhna Mesania.... 90 - - -

29 Vrysoulles (F)... 140 - - -
30* Morphou Recharge. 130 - - -
31* Morphou

ProtopapaS...«... 90 - - -
32 Ormidhia (Vathys) 100 Nil Nil Nil
33*% Masarii....eesss.ss 2273 - - -
34 Liopetri..cceeccecss 325 150 ** 12

Total.eeeseesisns.18063 168 17 .13

* Projects in Turkish occupied area.
Gate constantly open for recharge.

** A quantity of 138000m?® was used for
irrigation instead for recharge.
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of these projects 19 of the total capacity
15.694 MCM or 86.9% of the total recharge
capacity are situated in the Turkish occupied
areas. On these, no government control is
possible and no data on their use is available,
For the projects in the Government controlled
area out of 168,000 m3 collected, 17,000
m3 were recharged where 13,000 m3 were
lost as evaporation and the rest 138,000 m3
were wused for irrigation. For information
on individual projects in the Government
controlled areas see Tables VII-7 and VII-10B.

COST OF OPERATION ON
GOVERNMENT PROJECTS

SOME

The operational cost of a number of
important projects are shown on Table
VIil-9. This Table shows the running costs
(O+M and Power) and the unit cost of
water.
TABLE VII-8
DATA ON MANAGEMENT AND OPERATION
OF GOVERNMENT IRRIGATION PROJECTS
FOR THE LAST TWO YEARS
%

Item change
No Data Unit 1981 1982  on 1981
1 Capacity.eeeeeeess 1000m> 37 874 89 874 137.30
2 Water available... 50 660 36 461 -28.03
3 Water utilized for

irrigation....eee. " 19 634 21 237 48.16
4 Water utilized for

DRSesisiivaaassesoss " 335 4 437 +32.21
5 Water utilized for

recharge.....ceeeee 14 627 2 648 -81.90
6 Total water used.. w 37 617 28 322 -24.71
7 Evaporation

LOBSBB.covonsvreee 3 2 618 2 646 +1.07
8 Seepage Losses.... L 10 848 973 -91.03
9 Water 50ld........ " 18 644 19 565 +4.94
10 Gross Income...... [ 253 307 430 105 +69.80
11 Power COSt........ £ 117 689 215 577 +83.18
12 Operation cost.... £ 90 049 119 906 +33.16
13 Maintenance cost.. £ 50 539 76 131 +50.64
14 Total expenses.... £ 258 277 411 614 +59.37
15 Net income........ £ -4 838 18 491 +482.20
16 Area irrigated.... donums 37 340 39 645 +6.17
17 Area . o 74 510 74 510 Nil
TABLE VII-10A
CONTRIBUTORY IRRIGATION WORKS
MAINTENANCE COSTS

Maintenance
Cost
Ser Govt. I D Total
No. Project Contrib. Contrib. Cost
£ £ £

1 Palekhori..... 250 125 375
2 PYrgoS..e...e... 697 348 1045
3 Lefka Kafizes

(special case) - - 124

Total.eeensesc: £947 £473 £1544



tal

utilized
Nil

9.54
14 .40
20.24
25.44
14.40
10.56
24.29
49.74
17.99

Cost of water
mils/m3

Sold
water
10.62
14 .40
20.24

Nil
30.25
14 .40
14 .44
25.9%
49.74
21.01

Total
annual
cost

9 719

4 172

4 487
Nil

15 983
13 162
94 978
253 667
13 647
409 815

Power
cost
Nil

7 874

cost
Nil
15 983

13 162
66 916 28 062

9 719
4 172
4 487
74 026 179 641
5 773
194 238 215 577

Operation &
Maintenance

Nil
628 359
913 268

utilized
m3

1018 129
289 789
221 703

8 993 642
10 444 920
274 376

22 784 886

Total water

sold

Nil

528 359
913 968

6 578 372

Water
9 779 920

914 652
289 789
221 703
274 376

19 501 139

DECICIE I
DR

Project

Total....

9 PAPNOSsw s esciswiesee
10 Khrysokhou valley....

8 Yermasoyla...eeeeeees

3 KalopanayiotiS.......
7 Polemidhiad....ceecese

2 Ayia Marin@..........
4 Kiti

5 Mavrokolymbos.

1l Argaka.......

GOVERNMENT IRRIGATION PROJECTS - COST OF WATER
6 Pomos...

TABLE VII-O

Ser

TABLE VII-10B
RECHARGE WATER WORKS MAINTENANCE
COST

Ser Maintenance
No. Project cost

X
1 Famagusta Recharge....... 957

DETAILS ON OPERATION OF GOVERNMENT
WATERWORKS

ARGAKA PROJECT

The Argaka Irrigation Project consists of a
dam reservoir of maximum capacity at
spillway crest 0.990 MCM and a distribution
system made of closed conduits commanding
an area of 2,340 donums. Irrigation in the
Project area started late in January and
lasted until mid December, 1982. An area
of 1,276 donums was irrigated by utilizing
about 1.018 MCM of water.

The area irrigat:d was planted with citrus,
bananas, vines deciduous, vegetables, cereals
and potatoes. Out of the 1.018 MCM of
water utilized 914,652 m3 were sold to the
farmers at the nominal rates and an amount
of 103,477 m3 was taken from the overflow,
free of charge. The gross income from
the sale of water was £18,293 The
expenditure for management was £8,839
where that for maintenance amounted to
£880. Net income to the Project was £8,574.

TABLE VII-11
ARGAKA DAM-HYDROLOGY FOR 1982

Item oty % storage
No. Description m3 capacity

1 Initial amount in

StOrage. « i:eveeeeee 145 400 14.67
2 Inflow - Seepage-

Overflow.......... 854 334 86.30
3 Total release..... 835 047 84.35
4 Leakag€S.eecacosess 3 809 0.38
5 Evaporation....... 77 447 7.82
6 Overflow....... ...not measured -
7 Final amount in

storage..... Sieeral a5 34 875 3.52
8  Minimum quantity

in storage (Dec.). 7 250 0.73

9 Storage capacity.. 990 000 100.00

Project Hydrology

The project hydrologic data, as recorded
during the year, are tabulated on Table
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Vil-11. The dam reservoir was filled to
spillway crest on March 20t and overflow
continued until April 30t 1982. The overspilled
quantity could not be measured. The minimum
level of water in storage ever reached was
in December with total quantity in storage
around 7,250 ms3.

Water Utilization and Crops Irrigated

The project is built for irrigation purposes
and as such, a quantity of 1018,129 m3 of
water was utilized for the irrigation of
1,276 donums of land planted with various
crops as indicated in Table VII-13.

Table VII-12 shows the utilization of the
project water and Table VII -13 shows the
crops irrigated.

TABLE VII-12
ARGAKA DAM-WATER UTILIZATION

Item Qty % storage
No. Description m?3 capacity
1 Water used for

irrigatione. e eeee 1 018 129 102.84
2 Water used for

recharg€...eeeeee NIL NIL
3 Total water

utilized...oes ceieds, 018 129 102.84

TABLE VII-13
ARGAKA DAM-CROPS IRRIGATED

Ser Area
No. Crop Donums
1 CItPUS s e vesesewss NI 630
2 BanNanNas: susms s s v e iasssdsees 230
3 VERES i« susenmndsioesswesncusas 40
4 DECIAUOUIS: saiewie olioe s sais a/aisie % 70
5 Vegetables.iessassnsnssesssse 180
6 Potatoes..... IO A e R siaias 6
7 CarealSyissssenssicsnsies sose o 70
8 Others e seisws i eSS YN s i 50
Total:cessniess wiinshsinsemees 1 276
Water Sale, Income, Operation and

Maintenance Costs

The water released for irrigation was 914,652
m3. The total quantity utilized for irrigation
water released from the dam reservoir,
water pumped from the boreholes and water
taken from overflow, amounted to 1,018,129
m3. Out of this 914,652 m3 was sold to
the farmers at the nominal rates and the
rest 103,477 m3 was given free of charge
because it was taken from the overflow.
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From the sale of water a total of £18,293
was collected. For the operation of the
project an amount of £8,839 was paid to
the water men and bill collectors where for
the maintenance of the project another
£880 was spent.

Net income for the benefit of the project
is £8,574. All the data concerning water
sale, operation and management costs are

shown on Table V]|-14.

TABLE VII-14
ARGAKA DAM-INCOME AND EXPENDITURE
DATA

Item Qty Amount
No. Description m3 £
1 Water sold at

nominal rates...... 914 652 18 293
2 Water sold at

reduced rates...... Nil Nil
3 Water given free

of charge*......... 103 477 Nil
4 Total quantity

utilized and

gross income.......l 018 129 18 293
5 Operation cost..... - 8 839
6 Maintenance cost... - 880
7 Net income....... o - 8 574
* This gquantity was taken from the

overflow

Project Performance for the last two
years

Table VII-15 shows the performance of the
project for the last two years. As shown
there was a decrease in the total volume
of water used for irrigation by 14.02% and
the area .irrigated was decreased by 24.00%.
The net income to the project was increased
by 20.70%.

TABLE VII-15
ARGAKA DAM-DATA
LAST TWO YEARS

ON PROJECT FOR THE

%

ITtem change
No Data Unit 1981 1982 on 1981
1l Capacity.ccccecese 1000m? 990 990 Nil
2 Water available

in storage........ Lo 133¢ 1022 -23.39
3 Water utilized for

irrigation........ 9 1184 1018 ,-14.02
4 Water sold........ . 847 915 + 8.03
5 Water given free.. " 337 103 -69.44
6 Water used for

reachargé......... 4 150 Nil -100.00
7 Gross inCome...... £ 11 685 18 293 +56.55
8 Operation cost.... £ 3 665 8 839 +141,17
9 Maintenance cost.. £ 917 880 -4.03
10 Total expenses.... £ 4582 9 719 +112.11
11 Net income £ 7103 8574 +20.70
12 Area irrigated.... donums 1679 1 276 -24.00



AYIA MARINA PROJECT

The Ayia Marina Irrigation Project consists
of a dam reservoir of capacity at spillway
crest of 0.300 MCM and a distribution
system commanding an area of 1,500 donums.
The distribution system consists of a main
conduit at the terminal of which tertiary
pipes branch-off to distribute water to
each individual plot. Irrigation in the project
area started late in March 1982 and continued
throughout the year until early in December.
An area of 325 donums was irrigated by
utilizing about 0.290 MCM. The area irrigated

was planted with bananas, vines, deciduous
and vegetables. The water utilized was sold
to farmers at the approved rates. The total
gross income from the sale of water
amounted to £5,796. The expenditure for
the operation was £3,431 and that for
maintenance £741. Net income to the
project was £1,624.

Project Hydrology

The project hydrologic data as recorded
during the year, are tabulated on Table
VI1-16.

The dam was not filled up to the spillway
crest. The maximum quantity stored was
249,000 m3 on the 18" of April 1982,
Minimum quantity of water ever stored
during the year under review, was 17,818

m3 and this occurred in December 1982.

TABLE VII-16
AYIA MARINA DAM-HYDROLOGY FOR 1982

Item Qty % Storage
No. Description m?3 capacity
1 Initial amount

in storage......... 68 180 22.73
2  Inflow-Seepage..... 314 067 104.69
3 Total release...... 289 789 96.60
4 LeakageS.....vee... 24 719 8.24
5 Evaporation........ 26 795 8.93
6 OverfloW.....,.ue.. Nil Nil
7 Final amount in

StOLrAIC. o.a o0 00000 26 363 8.79
8 Minimum quantity

in storage (Dec.).. 17 818 5.94
9 Storage capacity...300 000 100.00

Water Utilization and Crops Irrigated

During the year under review, a total quantity
of 289,789 m3 of water was utilized for

the irrigation of approximately 325 donums
planted with various crops. Details about
the water utilization and the crops irrigated

and their extent are shown on Tables VII.-17
and v]|-18.

TABLE VII-17
AYIA MARINA DAM-WATER UTILIZATION

ITtem oty % Storage
No. Description m3 capacity
i Water used i1or
Irrigation. ... 289 789 96.60
2 Water used for
recharge......... Nil Nil
3 Total water
utilized...ccecooe 289 789 96.60
TABLE VII-18
AYIA MARINA DAM
CROPS IRRIGATED
Ser Area
No. Crop Donums
1 CAEFNS 510 5178 wisgwsoisss NS . 65
2 BARANAS, -« aveezsnssisrorsis areiorssn 95
3 VABES iiwias wie siwiarsrsiore PR—— 15
4 DECIANONSE s < o260 ecirareroinin ssus o 70
5 Vegetables......... - 70
6 POtatoeS. o e v eswievawnes oie -
7 Cereals..eevsviee e -
8 OEheES .o« v-awioiave I 10
TOEAL vvsns s ensmewe e e 325

Water Sale, Income, Operation and
Maintenance Costs

From the sale of 289,789 m3 of water, the
gross income to the project, amounted to
£5,796. Management and operation expenses
being the wages of the water man and that
of the dam attendant, amounted to £3,431.

Maintenance costs of the dam and the
distribution system was £741. Net income
to the project is £1,624. Details regarding

sale of water
on Table VII-19.

income and costs are given

Project Operation Data for the last two
years

Table VIF20 shows data on the operation of
the project for the last two years, The
water utilization showed a decrease by 26.77%
where the net

income showed an increase
by 204.12%. The total expenditure showed
an increase by 6.35%. The area under

irrigation was decreased by 32.85%.
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TABLE VII-19
AYIA MARINA DAM-INCOME AND
EXPENDITURE DATA

Item oty Amount
No. Description m3 £
1 Water sold at nominal
DTS L o »ein eransimisioie a/einwie 289 789 5 796
2 Water sold at reduced
ratéS.ceeeee RS reiese Nil Nil
3 Water given free of
charge.seissoss B R Nil Nil
4 Total gquantity
utilized and gross
income........ eleKeLavHS ..289 789 5 796
5 Operation cost........ - 3 431
6 Maintenance cost...... - 741
7 Net income....... ovavasas - 1 624
TABLE VII-20
AYIA MARINA DAM-DATA ON PROJECT FOR THE
LAST TWO YEARS
x
1tem Change
No Data Unit 1981 1982 on 1981
] ‘Capacity.csecoses 1000 m? 300 300 NIL
2 Water available
in storage....... ' 464 331 -28.66
3 Water utilized
for irrigation... Ly 396 290 -26.77
4 water sold....... " 396 290 -26.77
5 Water given free. W NIL NIL NIL
6 Water used for
recharg€......... x NIL NIL NIL
7 Gross incCome..... £ 4 457 S 796 +43.47
8 Operation cost... £ 3 197 3 431 +7.32
9 Maintenance cost, s 726 741 +2.07
10 Total expenses... £ 3 923 4 172 +6.35
11 Net income....... £ 534 1 624 +204.12
12 Area irringated... donums 434 325 -32.85

KALOPANAYIOTIS PROJECT

The Kalopanayiotis irrigation project consists
of a dam reservoir of capacity 363,000 m?3
and a distribution system of closed conduits
commanding an area of approximately 435
donums. Irrigation in the project area,
started early in May 1982 and continued
throughout the year until October 1982.
During this period, a total quantity of
221,708 m® of water was wused for the
irrigation of an area of approx. 435 donums
planted mainly with deciduous. All  the

water was sold to the farmers at a fixed
rate of 20 mils/m3, and the gross income
was £4,434. The operation expenses were

£3,678 while the maintenance cost spent on
routine works and emergency repaiis, was
£809. The project accounts presented a
loss of E£53.
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Project Hydrology

The project hydrologic data, as recorded
during the year under review, are tabulated
in Table vi|-21. The dam scouring gate
was opened in January 21st 1982 and it
was closed in February the 18" 1982, Overflow
over the spillway crest occurred two times.
The first occurred during the period 1st to
20" January, 1982. The second lasted from
March 16 until June 12 1982, The smallest
quantity ever remained in the reservoir
during the irrigation season, was 68,000 m3
and occurred in September, 1982.

TABLE VII-21
KALOPANAYIOTIS DAM
HYDROLOGY FOR 1982

Item Qty % Storage
No. Description m3 capacity
1 Initial amount
in storage....... 363 000 100.00
2  Inflow-Seepage... 750 241 206.68
3 Total release.... 221 703 61.08
4 Leakag€S......... 150 000 41.32
5 Evaporation...... 36 406 10.03
6 Overflow..... swtse 13 835 196.65
7 Final amount in
storag€.......... 188 000 51.79
8 Minimum quantity
in storage
(Sept.levsaseon s 68 000 18.73
9 Storage capacity. 363 000 100.00
10 Flow through
scouring gate.... 360 131**  58.24

** The dam scouring gate was open from
21.1 to 18.2.1982

Water Utilization

During the year under review, a total quantity
of 221,703 m3 of water was utilized for
the irrigation of 435 donums of deciduous
plantations in the project area. The planta-
tions are mainly apple, pear and peach
trees. Part of the water utilized was taken
from the seepage collected downstream in
a collection weir. (See Table V|| -22 for
water utilization).

Water Sale, Income, Operation and Mainte-—
nance Costs

From the sale of water the gross income
during the year under review, was £4,434.
Operation expenses, including attendant and
waterman wages and travelling costs,
amounted to £3,678. Maintenance expenses




were £809. Net income to the project was
£53 loss. Details on these are shown on
Tables VII-24 and VII-25.

TABLE VIT-22
KALOPANAYIOTIS DAM - WATER
UTILIZATION

Item Qty % Storage
No. Description m?3 capacity
1 Water used for
irrigation..... reva 22k 703 61.08
2 Water used for
recharge...ccecesee Nil Nil
3 Total water
Utilized. .oeeonenns 221 703 61.08
TABLE VIT-23
KALOPANAYIOTIS DAM
CROPS IRRIGATED
Ser Area
No. Crop Donums
i Citrusssssesves O R RO T -
2 BananaS....... AR T oI -
3 VineSssensssesssesmaesen . -
4 DeciduouS . c.veesmssse SERE 435
5 VegetableS....ccececeones -
6 Potatoes..... el dies PR -
7 Cereals:visswaesaiseds siaeva -
Totalseses sialEieialale T % 435

TABLE VII-24
KALOPANAYIOTIS DAM
INCOME AND EXPENDITURE DATA

Item Qty Amount
No. Description m3 £
1 Water sold at

nominal rates....... 221 703 4 434
2 Water sold at

reduced ratéS....... Nil Nil
3 Water given free.... Nil Nil
4 Total quantity

utilized and gross

INCOME. e ecceacccnces 221 703 4 434
5 Operation cost...... - 3 678
() Maintenance cost.... - 809
7 Net income....ccco.. - 53

Project Operation Data for the last two
years

Table VI1-25 shows the operation data for
the last two years. The amount of water
utilized for irrigation, has increased by
7.25% where the area irrigated has remained
the same. The increase was mainly due to
the fact that the plantations grow in age,
resulting to an increase in water demand.

The operational costs were up by 7.17%
whereas the maintenance costs by 170.57%.
The net income showed a decrease. This is
mainly due to the high operational costs in

the year under review. The water utilization

in the project area seems satisfactory
although further increase of the quantity
utilized is expected.
TABLE VII-25
KALOPANAYIOTIS DAM-DATA ON PROJECT FOR
THE LAST TWO YEARS
%
Item Change
No Data Unit 1981 1982 on 1981
1 Capacity........ 1000 m? 363 363 NIL
2 Water available
in storage...... » 570 363 -36.32
3 Water utilized
for irrigation.. s 207 222 +7.25
4 Water sold...... L 207 222 +7.25
5 Water given
fram..csicecenve " NIL NIL NIL
6 Wwater used for
recharge........ . NIL NIL NIL
7 Gross income.... £ 3 722 4 434 +19.13
8 Operation cost.. £ 3 432 3678 +7.17
9 Maintenance
CO8Lecooocnnosion £ 299 809 +170.57
10 Total expenses.. £ 3 731 4 487 +20.26
11 Net income...... £ -9 -53 -688.89
12 Area 1irrigated.. donums 435 435 NIL
KITI DAM
The Kiti Dam irrigation project consists of

a dam reservoir of storage capacity 1,610,000
m3 and a distribution system, made of
open canals commanding an area of approxi-
mately 6,200 donums in the Kiti, Perivolia
and Tersephanou villages. Inflow occurred
on.the 14t March 1982 only. A quantity of
100,000 m3 was collected in the dam
reservoir. On the 3rd of April the dam was
dry. During 1982 no area of land was
irrigated and no money was collected. The
maintenance expenses were £400,

LEFKARA DAM
The Lefkara dam project is a dual purpose
project, mainly for the supply of Domestic

Water to Famagusta town and partly for
the irrigation for agricultural land downstream
of the dam. The project consists of (a) a
dam reservoir whose capacity is 13.85 MCM
(b) a distribution system (piped) for the

supply of irrigation water to an area of
approximately 615 donums, (c) a feeder
pipeline, (d) a domestic water treatment

plant near Khirokitia and (f) a pipeline to
Famagusta town.

As a result of the Turkish invasion and the
occupation of the Famagusta town, the
reserved water for Famagusta has been
utilized to supply water to the Larnaca and
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Famagusta towns, other villages and refugee

camps en route to Famgusta, whose population

has been greatly increased or
accordingly from the refugees
expelled from their villages and

the occupation army.

created
who were
towns by

This part of the
the dam reservoir
irrigation and

report will deal only with
and water utilization for
water supply in general,
where details, regarding domestic water
supply will be given in the section dealing
with domestic water supply.

From the sale of irrigation water, the
income amounts to £642. Maintenance works
were carried out at a total cost of £1,183.

Project Hydrology

The project hydrologic
during the year under
in Table VI-26.

data as recorded
review are tabulated

The water in the dam reservoir did not
reach spillway crest but remained much
lower, with maximum quantity in storage

around 4,850,000 m3 or 35,02% of the total

capacity. The average inflow - seepage to
the dam reservoir during the year, was
estimated at 1,008,142 m3. The minimum
water level reached, occurred in January

with minimum quantity in storage estimated
at 1,027,000 m3.

TABLE VII-26
LEFKARA DAM-HYDROLOGY FOR 1982

Item oty % Storage
No. Description m?3 capacity
1 Initial amount

in storage....... 4 850 000 35.02
2 Inflow-Seepage.. 1 008 142 7.28
3 Total release... 4 500 905 32.50
4 LeakageS...aee.. 25 219 0.18
5 Evaporation..... 310 889 2.24
6 Overflow..esssee Nil Nil
7 Final amount in

Storag€..eecees . 1 027 000 7.42
8 Minimum quantity

1n storage

(DeCs)in swivaion .. 1 027 000 7.42
9 Storage

capacity........1l3 850 000 100.00

Water Utilization

As stated above the Project was constructed
mainly for the supply of domestic water
and ‘to a less extent to provide irrigation

water for an area of 615 donums downstream
the dam structure. The water utilization
for the three main categories of wuse is
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shown on Table VI|I-27.

TABLE VII-27
LEFKARA DAM-WATER UTILIZATION

Item oty % Storage
No. Description m?3 capacity
1 Water used for

domestic WS..... 4 436 749 32.03
2 Water used for

irrigation...ss.s 64 156 0.46
3 Total water

utilized........ 4 500 905 32.50
Crops Irrigated
The distribution system of the Lefkara

irrigation project is still under construction.
However, there has been a relatively small
agricultural activity in the area and during
the year under review, a total of 130 donums
of land has been irrigated by using 64,156
m3 of water. The area was planted with
citrus, vegetables and olive trees as shown
on Table VIL28.

TABLE VII-28
LEFKARA DAM-IRRIGATED CROPS

Ser Area
No. Crop Donums
1 CiEriS s e aorvivimeisaen 100
2 VegetableS.....ecceeeeccces 20
3  OliVe TEEES.svsessseneseen 10

Total.usesewensie aieve e RE w e 130

Water Sale Income

The water was sold either for irrigation or
domestic use at the fixed rates. Details on
water sale for domestic purposes are given
in the section on Domestic Water Supply.
The irrigation water was sold at 10 mils/m3
and the total expected income from the
sale of irrigation water amounted to £642,
TABLE VII-29

LEFKARA DAM-~PROJECT OPERATION DATA
FOR THE LAST TWO YEARS

o

%
Ttem change
No Description Unit 1981 1982 on 1981
1 Capacity.eeeeecees 1000 m* 13 850 13 850 NIL
2 Water available... 7 828 5 522 -29.46
3 Water utilized for

irrigation........ " 43 64 +48.84
4 Water utilized for
domestic WS....... " 2 794 4 437 +58.80
5 Total water
ntilized.cieiessas ! 2 838 4 501 +58.60
6 Inflow-Seepage.... 4 870 1 008 -79.30
7 Area irrigated.... donums 175 130 -25.71
Project Operation Data for the Last Two
Years

From the table it is shown that the quantity



of water
by 48.84%
by 58.80%.

MAVROKOLYMBOS PROJECT

The Mayrokolymbos dam irrigation project

consists of a dam reservoir of capacity
2.180 MCM at spillway crest and a distribu-
tion system of canal and pipes commanding
an area of around 3,555 donums. Irrigation
in the project area commenced early in
January 1982 and continued throughout the
year and was terminated late in December.

During the period a total quantity of
1,744,025 m3 of water was utilized for the
irrigation of 2,440 donums of bananas, vines
and vegetables under cover and in the open.

increased
water supply

used for irrigation was
and the domestic

Of the 1,744 025 m3 utilized 1,644,025 m3
was sold at nominal rates. The rest 100,000
m3

was given free of charge to the Potima
Chiflik farmers as water rights. Of the
1,744 025 m3 a quantity of 628,359m3 were
released from the dam and the rest 1,115,666
m3 were bought from Paphos Project.

The total gross income from the sale of
water amounted to £10,567 where the opera-
tion cost amounted to £14,143. The
maintenance expenses were £1,840. A deficit

of £5,416 was observed for the year under
review,

Project Hydrology

The project hydrologic data as recorded

during the year under review are tabulated

on Table v||-30.

TABLE VII-30
MAVROKOLYMBOS DAM
HYDROLOGY FOR 1982

Item Qty % Storage
No. Description m3 capacity
1 Initial amount in

storage€..... enese 3295 000 14.91
2 Inflow-Seepage.... 376 714 31.04
3 Total release..... 628 359 28.82
4 LeakageS.ecececcase Nil Nil
5 Evaporation....... 58 816 2.70
6 Overflow. . sasneivs Nil Nil
7 Final amount

in stordge... s« 190 000 8.72
8 Minimum quantity

in storage (July). 120 000 5.50
9 Storage capacity..2 180 000 100.00

water Utilization and Crops Irrigated

During the irrigation season a total of
1,744,025 m3 of water was utilized for the
irrigation of 2,440 donums of various crops
as shown on Table V1i-32.

TABLE VII-31

MAVROKOLYMBOS DAM-WATER UTILIZA-
TION

Item Oty % Storage
No. Description m3 Capacity
1 Water used for

irrigation from

(= 1| | 628 359 28.82
2 Water used for

irrigation

bought from

Paphos Project.. 1 115 666 51.18
3 Water used for

recharge........ Nil Nil
4 Total water

utilizeds cvevees 1 744 025 80.00
TABLE VII-32
MAVROKOLYMBOS DAM - CROPS
IRRIGATED
Ser Area
No. Crop Donums
I £ o o & - (R 120
2. BananaS..:eesieesessee 1 000
3l VINES . eewsvca venneaeeeviiess 40
4 Deciduous....... P RO 50
5 Vegetables....eeeeeanseoa 600
6 Potatoes...... aieizeane et srarase 300
T CEEEALS ewis:areievers siawirasmaiae Nil
8! OEhETS..cveewsesesenemesse 330

TOotal.ssieesssanesese 2 440
Water Sale, Income, Operation and
Maintenance Costs
From the sale of water. the gross income
was £10,567. The water sold from the
dam reservoir was at nominal rates of 20
mils/m3. The operation expenses amounted

to £14,143 where the maintenance works
costs were £1,840. Net income to the project
was a loss of £5,416. Details regarding the
income expenditure and operation costs are
shown on Table VII-33.

Project Performance For The Last Two
Y ears

Table VII-34 shows data on the operation of
the project for the last two years. The
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operation expenses were up by 42.63% while
maintenance expenses were down by 31.73%.
The net income to the project is a loss of
£5,416 while last year there was a profit
of £8,921.

TABLE VII-33
MAVROKOLYMBOS DAM-INCOME AND
EXPENDITURE DATA

ITtem Qty Amount
No. Description m?3 £
i Water sold at
nominal rates...... 528 359 32 880
2 Water sold at
increased rates.... Nil Nil
3 Water given free
of charge.......... 100 000 Nil
4 Total quantity
utilized and gross
INCOME%.3i5 siasaiivenms 628 359 10 567
5 Operation cost..... - 14 143
6 Maintenance cost... - 1 840
7 Net inCome......... - -5 416
TABLE VII-34
MAVROKOLYMBOS DAM-DATA ON PROJECT FOR
THE LAST TWO YEARS
*
Item change
No Data Unit 1981 1982 on 1981
1 Capacityssaseesee 1000 m* 2 180 2 180 NIL
2 Water available ;
in StOrage....... 9 2 041 943 -53.80
3 Water utilized
for irrigation... 1 731 628 -63.72
4 water sold....... 1 531 528 -65.51
5 Water given free. " 200 100 -50.00
6 Water used for
recharge....o..... " NIL NIL NIL
7 Gross i1nCome..... s 21 532 10 567 -50.92
8 Operation cost... £ 9 916 14 143 +42.63
9 Maintenance cost. £ 2 695 1 840 -31.73
10 Total expenses... £ 12 611 15 983 +26.74
11 Net income....... € 8 921 -5 416 -160.71
12 Aiea 1irrigated... donums 2 650 2 440 - 7.92

POMOS PROJECT

The Pomos irrigation project consists of a
dam reservoir of maximum capacity at
spillway crest of 860,000 m3 of water and
a distribution systesn made of a main canal
and a closed type distribution system
commanding an area of 2,850 donums.

Irrigation in the project area started early
in January 1982 and continued throughout
the year until mid December 1982.

An area of 990 donums of land planted
with citrus, bananas and vegetables was
irrigated by utilizing 913,968 m3 of water.
From the total water utilized 872,251 m3
were taken directly from the dam reservoir
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whereas the remaining 41,717 m3 were
taken from the overfiow.
The total gross income from the sale of

water amounted to £17,862. The expenditure
for the maintenance was £1,116 whereas

the operation and management costs were
£12,046. Net income to the project for the

year under review was £4,700.

Project Hydrology

The project hydrologic data as recorded
during the year are tabulated in table
V135,

The reservoir was filled to spillway crest on
March the 15% and overflow occurred during
the period March the 15t to April 16%
1982. Minimum water level in the reservoir
occurred in December with water in storage
around 25,000 m3.

TABLE VII-35
POMOS DAM-HYDROLOGY FOR 1982

Item Qty
No Description m3

% Storage
capacity

1 Initial amount in

StOXrage. coeveesess 183 500 21.34
2  Inflow-Seepage.... 982 629 114.26
3 Total release..... 872 251 101.42
4 Leakag€S........ <.’ 109 702 12.76
5 Evaporation....... 63 366 7.39
6 Overflow...i.cecose not measured -
7 Final amount in

StOrage . ewawenises 79 545 9.25
8  Minimum quantity

in storage

(DEC.)sninsnsosnes 25 000 2.91
9 Storage capacity.. 860 000 100.00

Water Utilization and Crops Irrigated

The 913,968 m3 of water were utilized for
the irrigation of 990 donums within the
project area. Details about the water utilized
and the crops irrigated are shown on Tables
V11-36 and VI1-37.

TABLE VII-36
POMOS DAM-WATER UTILIZATION

Item Qty % Storage
No. Description m3 capacity
1 Water used for

i¥tigation...ssea 913 968 101.42
2 Water used for

recharg€...ceece.. Nil Nil
3 Total water

utilized......... 913 968 101.42




TABLE VII-37
POMOS DAM - CROPS IRRIGATED

Item Area
No. Crop donums
1 CLELUS 6 o7s ara inten wicaiarsis /s el ote 650
2 BananaS..cccecceccces ovalsararens 250
3 VEANES. cvaissreiatessvie o6 sieiais maimione Nil
4 DEciAUOUS ¢ s w5005 awseseresea 15
5 Vegetables......... e R B 20
6 POEALOES s v oa vve 69 mwivimnisrezaiore o Nil
T COEEALS  sevwessavssessiosse " 30
8 OthEES w550 5000 R B PRRRN - 25

TOEAY 5 v 561006 6 wrniea/ssre woees eis 990

TABLE VII-38
POMOS DAM-INCOME AND EXPENDITURE
DATA

Item Oty Amount:
No. Description m?3 £
1 Water sold at

nominal rates........ 872 251 17 445
2 Water sold at

reduced ratesS........ 41 717* 417
3 Water given free

of charge....sseseceoss Nil Nil
4 Total quantity

utilized and gross

INCOME, o 0 00 001095 9,8:8:6% 913 968 17 862
5 Operation cost....... - 12 046
6 Maintenance cost..... - 1116
7 Net INCOME..ceeceascss - 4 700
* This quantity was taken from the
overflow.

Water Sale, Income, Operation and
Maintenance Costs

From the sale of water (see details on
Table V[1-38) the total gross income amounted
to £ 17,862 whereas the operation and
management costs were £12,046. Maintenance
works on the dam and distribution system
were £1,116. Net income to the project for
the year under review amounted to £4,700.

Project Performance Data for the Last Two
Years

Table VII39 shows data regarding hydrology ,
water utilization, water sales, gross income,
operation, maintenance costs, net income
and areas irrigated for the last two years.

The last column of the table shows the
change in percentages of the quantities of
1982 over the previous year.

The quantity of water utilized for irrigation
was decreased by 4.59% while the gross
income was increased 92.79%. The area

irrigated was increased by 11.36%.
The

operational costs were increased by
46.99% while the maintenance costs were
decreased by 10.72%. Total expenses were

up by 39.35%. However in this year a profit
of £4,700 was presented by the project
whilst last year there was a loss of £180.

TABLE VII-39
POMOS DAM-DATA ON PROJECT FOR THE
LAST TWO YEARS

%

Item change
No Data Unit 1981 1982 on 1981
1 Capacity....... 1000 m? 860 860 NIL
2 Water available

in storage..... = 1 096 1 035 -5.57
3 water utilized

for irrigation. " 958 914 -4.59
4 Water sold..... = 958 914 -4.59
5 Water given

fre@.cesessvecs i NIL NIL NIL
6 Water used for

recharge....... NIL NIL NIL
7 Gross income... £ 9 265 17 862 +92.79
8 Operation cost. £ 8 195 12 046 +46.99
9 Maintenance

o8t siu e £ 1250 1116 -10.72
10 Total expenses. £ 9 445 13 162 +39.35
11 Net income..... £ -180 4 700 +2711.36
12 Area irrigated. donums 889 990 +11.36

YERMASOYTA-POLEMIDHIA PROJECT

The Yermasoyia-Polemidhia Irrigation Project
consists of the Yermasoyia dam, the reservoir
of which has a capacity of 13.5 MCM and
the Polemidhia dam with reservoir capacity
in the order of 3.43 MCM. The distribution
systemm of the project consists of closed
conduits now commanding an area of about
15,440 donums.

The water in the dam reservoir did not
reach spillway crest but it remained much
lower with maximum quantity in storage

for Yermasoyia dam 11,144,000 m3 and for
Polemidhia dam 2,045,000 m23.

Irrigation in the project area started early

in January 1982 and continued throughout
the year until late in December 1982. A
total quantity of 9,553,767 m3 of water

was released from both dams (7,595,065 m3
from Yermasoyia dam and 958,702 m3 from
Polemidhia dam). A quantity of 7,010,212
was used for the irrigation of 15,440 donums

(partial or full) in the Zakaki, Phasouri,
Akrounda-Phinikaria areas and Yermasoyia
and Polemidhia Irrigation Divisions. Of the
7,010,212 m3 of water, 431,840 m3 were

given free of charge as water rights to the
Yermasoyia and Polemidhia Irrigation Divisions
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(350,000 m3 for Yermasoyia and 81,840 for
Kato Polemidhia) and the rest 6,578,372 m3
were sold at the nominal rates (25 mils/m3).
A quantity of 1,983,430 m3 was used for
recharge of the Yermasoyia and Garyllis
aquifers downstream the dam structures.
These aquifefs are pumped for the supply
of water for domestic use for the Limassol
town, the Moutayiaka Regional water supply
scheme and for irrigation in the Zakaki
area. A quantity of 560,000 m3 was lost in
the pipe system.

The total gross income from the sale of
water amounted to £170,054. The operating
costs including power expenses amounted to
£83,262. The maintenance works carried out
by the WDD were of the order of £11,716.
Net income to the project was £75,076.

Project Hydrology

The project hydrologic
during the year under review are tabulated
in the following tables. The data for each
dam reservoir are given separately.

data as recorded

POLEMIDHIA DAM

The inflow-seepage to the Polemidhia dam
during the year under review totalled 894,170
m3  representing 26.07% of the reservoir
capacity. The reservoir did not fill to spillway
crest but it remained much Ilower with
maximum quantity in storage around 2,054,000
m3 on the 12 April 1982. Leakages occurred
through the dam and part of these were
intercepted downstream for irrigation purposes.
Releases from the dam reservoir were
958,702m3 .

TABLE VII-40
POLEMIDHIA DAM-HYDROLOGY FOR 1982

Item Qty % Storage
No. Description m?3 capacity
1 Initial amount

in storag....... 1 512 000 44 .08
2  Inflow-Seepage... 894 170 26.07
3 Total release.... 958 702 27.95
4 LeakageS...cc.o.. 629 795 18.36
5 Evaporation...... 213 672 6.23
6 Overflow...ceeese Nil Nil
7  Final amount in

storag€...cceeeees 602 000 1.7::55
8 Minimum quantity

in storage

(Dt ) o womiominie otviie 598 000 17.43
9 Storage capacity. 3 430 000  100.00
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YERMASOYIA DAM

The inflow-seepage to the dam during the
year under review was estimated at 4.887
MCM mostly occurring in the months of
January to April and in November and
December. The dam reservoir was not filled
up the spillway crest but it remained much
lower with maximum quantity in storage
around 11.152 MCM on the 21st April 1982.

TABLE VII-41
YERMASOYIA DAM-HYDROLOGY FOR 1982

Item Qty % Storage
No. Description m3 capacity
1 Initial amount

in storage...... 7 550 000 55,92
2 Inflow-Seepage.. 4 886 853 36.20
3 Total release... 7 595 065 56.26
4 Leakag€S.eee.... 9 195 0.07
5 Evaporation..... 938 614 6.95
6 Overflow........ Nil Nil
7} Final amount in

storage......... 2 884 000 21.36
8 Minimum quantity

in storage

(DeC.) ssenmenees 2 BI2 000 20.83
9  Storage capacity 13 500 000 100.00
Water Utilization from both Dams
Details regarding water utilization from

both dams separately and in combine are
shown on Tables VII-42, VII-43 and V||-45.

In summary during the year under review a
total quantity of 8,993,642 m3 of water
was utilized for irrigation and recharge

purposes. Out of this quantity 7,010,212 ms3
was utilized for the irrigation (fully or in

part) of 15440 donums as indicated in
Table VII-44, The rest 1,983,430 m2 was
utilized to recharge the Garyllis and
Yermasoyia aquifers.

TABLE VII-42

POLEMIDHIA DAM

WATER UTILIZATION

Item Qty % Storage
No. Description m?3 capacity

1 Water used for

irrigation....... 958 702 27.95
2 Water used for

recharg€......... Nil Nil
3 Total water

utilized......... 958 702 27.95



TABLE VII-43
YERMASOYIA DAM
WATER UTILIZATION

Item Qty % Storage
No. Description m3 capacity
1 Water used for

irrigatiof...eee 6 611 635 42.98
2 Water used for

recharge....... 1 983 430 14.69
3 Total water

utilized....... 8 595 065 63.67
TABLE VIT-44

YERMASOYTA-POLEMIDHIA PROJECT-
IRRIGATED CROPS

Ser Area
No Crop Donums
3§ CLEXNS v wis e srasioraaissveioss sieee 7 256
2 VINES .o ousesaseseeeses oTeverene 3 856
3 DECIAVOUS s v 7% 076 61670 0 w701018 X 130
4 Vegetables...... Saeie e e e 4 178
5 OLIVE ELEES . i asnenins . 20

POtAL swiam s srswvases s sisiale 15 440

TABLE VII-45
YERMASOYIA-POLEMIDHIA PROJECT
WATER UTILIZATION

Ser Qty % Storage
No Description m?3 capacity
1 Water used for

irrigation (Y&P). 7 010 212 41.41
2 Water used for

recharge......... 1 983 430 1170,
3 Total water

utilized..... eess 8993 642 53.12
B Water lost in

pipe system...... 560 000 3:31

Water Sale, Income, Operation and
Maintenance Costs

Details the quantity sold at the
nominal rates, water given free of charge
as water rights and the water given at
reduced rates are given in Table VIL46.

From the sale of water the total gross
income was £170,054. The operation cost
including power cost totalled £94,978 where
the maintenance costs spent on routine
works was £11,716. Details regarding income
and expenditure are shown on Table VII-46.

about

TABLE VII-46
YERMASOYIA-POLEMIDHIA PROJECT
INCOME & EXPENDITURE DATA

Ser Qty Amount
No Description m3 £
i Water sold at

nominal rates... 6 578 372 170 054
2 Water sold at

reduced rates... Nil Nil
3 Water given free

of charge as

water rights to:

-Yermasoyia

Irrig. Division. 350 000 Nil

-Polemidhia

Irrig. Division. 81 840 Nil
4 Total quantity/

iNCOME.cceceaees 7 010 212 170 054
5 Operation cost.. - 55 200
6 Power cost...... - 28 062
7 Maintenance cost

(Yermasoyia &

Polemidhia)..... - 11 716
8 Total cost...... - 94 978
9 Net income...... - 75 076

Project Operation Data for the last two
Years

Table VII-47 gives details regarding the
operation for the last two years. The last
column shows the fluctuations of the various

data of the Project Operation. The net
return is increased due to the fact that
the rate of sale of water was increased.
TABLE V1I1-47
YERMASOYIA-POLEMIDHIA PROJECT - DATA
ON PROJECT FOR THE LAST TWO YEARS
*
Item Change
No Description Unit 1981 1982 on 1981
1 CapacCity...coeces 1000 m* 16 930 16 930 NIL
2 Water available.. W 24 854 13 052 -47.49
3 water utilized '
for irrigation... " 8 565 7 010 -18.16
4 Water sold....... » 7 670 6 578 -14.24
5 Water given
£X@B.casvesesvvas " 895 432 -51.73
6 Water used for
- recharg€.c.ceesee Y 9 026 1 983 -78.03
7 Total quantity
used.iciscaseasae i 17 591 8 993 -48.88
8 Gross income..... £ 97 452 170 054 +74.39
9 Operation cost... £ 46 674 55 200 +18.27
10 Power coSt....... £ 26 528 28 062 +5.78
11 Maintenance cost. £ 13 593 11 716 -0.14
12 Total expenditure £ 86 725 94 978 4+9.52
13 Net income....... £ 10 657 75 076 +604.48
14 Area Irrigated... donums 15 440 15 440 NIL
PAPHOS IRRIGATION PROJECT
The Paphos Irrigation Project is the largest

and Most important project of its kind ever
undertaken in Cyprus.
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Construction of the civil works commenced
in 1976 and it is expected to be completed
by the end of 1983.

The Project consists of the Asprokremmos
dam of maximum capacity at spillway crest

of 51.00 MCM and a wellfield (24 nos
boreholes) both sources of total annual safe
yield of 32.00 MCM with a reliability of

supply well above 92%. The Project area is
a coastal strip some 38 km long by 3 to 4

km wide with the town of Paphos at its
centre. The total area commanded by the
project is 35,000 donums. The distribution
system is made of canals and pipes and it

is the first project on the island to operate
on the "on demand'" mode. The dam was
completed by the end of February 1982 and
the first flow into the dam was recorded
on the 1st of March 1982. The water quantity
for irrigation was that from the dam, the
boreholes and the diversion from the Dhiarizos
river.

Irrigation in the project area started in
March 1982 and was completed late in
December 1982. During this period a quantity
of 9.401 MCM of water was utilized for
the irrigation of 13,536 donums of land,
planted with various crops. Also another
0.665 MCM was wused for recharge and
0.356 MCM was given for industrial purposes.
In brief the water was utilized as shown on
Table VvI1-50. The «crops irrigated were
citrus, vegetables etc. as shown on Table
VII-51,

The operation and maintenance of
project is the responsibility of the
From the sale of water with prices fixed
at 20 mils/m3 for irrigation, the income
for 1982 is around £198,707. The operation
and maintenance expenses amounted to
£74,026 and the power cost to £179,641.
Total annual cost amounted to £253,667.

the
WDD.

Project Hydrology & Water Resources

A quantity of water of the order of
11,698,800 m3 was taken from the Aspro-
kremmos dam, the boreholes and the river
diversion as shown on Table VII-48.

Water Utilization and Crops Irrigated

From the water developed, about 1,276,650
m3 were lost in the canal system, 665,000
m3 were released for recharge and the
remainder was used for the irrigation of
13,536 donums planted with various crops
and for industrial use as shown on Table
VI1-51 (See Table VII-50 for water utilization).
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TABLE VII-48
PAPHOS PROJECT-WATER RESOURCES

Ttem Quantity
No Sources m3
1  Asprokremmos Dam......... 4 600 000
2 Boreholes in Dhiarizos

FIVeE s eisiasomiecamuseveenms D 209 800
3 Surface flow diversion

from Dhiarizos river..... 1 895 000

1o o- 3 SpRep—— I - ¢

TABLE VII-49
ASPROKREMMOS DAM-HYDROLOGY FOR
1982

Item Qty % Storage
No. Description m3 capacity

Initial amount

in storage...... - -
2 Inflow-Seepage.. 7 621 144 14.9
3 Total release... 4 600 000 9.0
4 LeakageS........not available -
5 Evaporation..... 921 144 1.80
6 Overflow...... o Nil Nil
7 Final amount in

storagé......... 2 100 000 4.12
8 Minimum quantity

in storage

(Mar) cesesseeos 304 000 0.59
9 Storage

capacity........51 000 000 100.00

TABLE VII-50
PAPHOS IRRIGATION PROJECT-WATER
UTILIZATION

Ttem oty
No Description m3
1 Water used for irrigation. 9 400 707
2 Water used by industries.. 356 447
3 Water used for recharge... 665 000
4 Total water utilized......1l0 422 150
5 Total water lost.......... 1 276 650
6 Total water delivered

from headworkS.....se.....11 698 800

Water Sale, Income, Operation and Mainte—
nance Costs

The project yield was around 11.699 MCM
out of which 9.401 MCM was used for
irrigation, 0.665 MCM was used for recharge

and 0.356 MCM were used for industrial
purposes. The irrigation water was sold at
20 mils/m® whereas the industrial water

was sold at mils/m3.



From the sale of water the total income
amounted to £198,707, whereas the operation
and maintenance costs were £253,667.
Details are shown on Table VII-52.

Project Operation Data for the Last two
Years

Table VII-53 gives details regarding the
operation and maintenance for the last two
years. The last columns show the percentage

variation of this data with
figures.

respect to 1981

TABLE VII-51
PAPHOS IRRIGATION PROJECT - CROPS
IRRIGATED

Ser Area
No Crop donums
L. CLERUS e vwsis@oesmeaemenes 2 415

2 BaranNas s o e siejie.e:s:0 s aveas » 379

3 VineS..eeeeeececcancen ot 1 025

4 DeCiAUOUS . ceeeeeenennnan -

5 VegetableS.....cceeeeen. 1 575

6 Potatoes...... oo e sreare e 2 184

7 Cereal s, . oesisieseinioneiore orsiwie -

8 AVOCAAOS .0 00 00070 0000555 -

9 705 - 1 o - AR -

10 Ground-nuts..... seiesTe ST 3113
11 BEANS e o o o 0cois 00 001076 0 00 2 845
TOXAL o o-oroimisimnewisims wiaisanie: 13 536

TABLE VII-52

PAPHOS IRRIGATION PROJECT-INCOME
AND EXPENDITURE DATA

Item Qty Amount
No Description m3 £

1 Water delivered

from Headworks...ll 698 800 -
2 Water pumped

from pumping

StatioNeeassann .10 955 550 -
3 Water sold for

irrigation....... 9 400 707 188 707

4 Water sold for

industrial use... 356 447 10 693
5 Operation cost... - 18 959
6 Maintenance cost. - 55 067
7  Pumping cost..... - 179 641
8 Total annual

COSEtseuis e e - 253 667
9 Net Income....... - 54 960

In uddition to the above areas a further
2,000 donums of land commanded by
Mavrokolymbos dam have been irrigated
with supplies from the project western
main conveyor.

From the above table it 1s seen that
the income from the sale of water did
not compensate for the annual cost of
operation and maintenance of the project.

TABLE VII-53
PAPHOS PROJECT-DATA ON OPERATION FOR THE
LAST TWO YEARS

%

Item change
No Description Unit 1981 1982 on 1981
1 Yieldiiaesnssawes 1000 m* 10 000 32 000 +220.0
2 Water available.. oy 10 000 11 699 +17.0
3 Water utilized... L 6 914 10 422 +50.7
4 Water sold for

irrigation....... o 5 080 9 40 +85.1
5 Water sold for

industrial use... H 561 356 -36.5
6 Total water sold. » 5 641 9 757 +73.0
7 Gross income..... £ 93 028 198 707 +113.6
8 Operation cost... £ 11 000 18 959 +72.4
9 Maintenance...... £ 27 775 55 067 +98.3
10 Power COSt....... £ 86 928 179 641 +106.6
11 Total cost....... £ 125 703 253 667 +101.8
12 Net income....... s -32 675 -54 960 -68.2
13 Area Irrigated... donums 9 750 13 536 +38.8

ATHALASSA PROJECT

The Athalassa Project consists of a storage
dam built, to prevent flooding of the Athalas-

sa Government Farm and for supplying
water for the needs of the Government
farm in the area. The dam at spillway

crest has a capacity of 0.79 MCM and the
distribution system commands an area of
310 donums belonging to the A R | and the
Department of Agriculture Farm. The
distribution system is made of pipelines.
The Project is operated by the Department
of Agriculture Farm in the area. During the
year under review the dam was dry, so no
irrigation took place. Maintenance cost £80.

KHAPOTAMI PROJECT

The Khapotami irrigation project consists
of a diversion weir and a diversion pipeline
capable of diverting a flow of 500 cubic
meters/hour when the Khapotami river is
flowing in the months January-June. The
project is supplying water in bulk during
the winter, spring and early summer months,
to the Pissouri and Alektora |Irrigation
Divisions. The area commanded by both
irrigation divisions is around 4,235 donums,
3,000 donums in the Pissouri Irrigation
Division and 1,235 donums in the Alektora
Irrigation Division. In both cases the area
to be irrigated is planted totally with vines.
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Based on the existing water resources for

each of the two irrigation divisions and
having in mind the area served by each
irrigation division, water is allocated as
follows:

® If the works divert only 225 m3/hr the
water will be given in total to the Pissouri
Irrigation Division

® If the works divert more than 225 m3/hr
but less than 325 m3 /hr the 225 m3/hr will
be diverted to the Pissouri Irrigation Division
and the remaining to the Alektora Irrigation
Division.

® If the works divert a flow of more than
325 m3/hr then the water will be allocated
as follows:-

a. 225 m3/hr to Pissouri Irrigation Division.
b. 100 m3/hr to Alektora Irrigation Division.
c. The remaining flow will be divided between
the two irrigation divisions at a ratio of
3:1 (3 parts to the Pissouri Irrigation Division
and 1 part to the Alektora | rrigation Division).

review the diversion
in January 1982 and
1982 when the river

During the year under
of water started early
was completed in June
flow diminished. In this period a total of
1,006,000 m3 of water was utilized for the
supplementary irrigation of 4,235 donums of
land planted with vines.

KHRYSOKHOU VALLEY PROJECT

The Khrysokhou valley project consists of
five boreholes equipped with electrosub-
mersible pumps, from balancing reservoirs
and a distribution system made of pipes
commanding an area of 1770 donums. The
Project is situated in the Paphos District
Polis region in the Khrysokhou river valley

and was completed in June 1981,

Irrigation in the project area started in
June and continued through the year until
November 1982. During this period a total
quantity of 274 376 m3 of water was utilized

by the farmers and the income, at 25
mils/m3, amounted to £6,859. The operation
and maintenance expenses including pumping
cost amounted to £13,647. This shows that
the running costs of the project are not
recovered by the income from the sale of
water and an annual deficit of £6,788 was
observed.

Out of the 1,770 donums commanded by
the distribution system only an area of 469
donums was irrigated as shown on Table
Vil-54,
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TABLE VII-54
KHRYSOKHOU VALLEY PROJECT - CROPS
AND AREA IRRIGATED

Ser Area
No Crop Donums
1 CEEXUS s wsiseie oinls & wieerate wiels 144

2 BanaNasS . aiseiiae s e oo as o%ee -

3 VINGS s sioivas e siais ssessteEts e 8

4 DeCiAUOUS ¢svsssmwivieseiess s -

5 PotatoesSsiessinseioisssenseie -

6 Cereals..iesssssiis S © -

7 AvocatoS...ceeaen. S e 13

8 Vegetables....... SR e 65

9 OLivVessuaswnseseieseds s%aiels 71

10 PobaCCOsss sisisnionie TR e 120
11 Others. s sssssssisieses e 48
Potalsweveiessiens eleieisieie aiea 469

AYIOS THEODHOROS SCHEME (LARNACA)

The Ayios Theodhoros Scheme consists of
one borehole equipped with a mechanically
driven pump, a regulating concrete dam and
a distribution system made of pipes com-
manding an area of approximately 460
donums. The scheme is situated in the
Larnaca District on the Pendaskinos River
and was completed in 1980. This scheme
was turned over to the irrigators for the
operation and maintenance. This was done
because of the small size of the scheme
and the limited quantities of water pumped.

In the year reviewed the scheme was in opera-
tion from August to October during which
period a total quantity of 30,990 m3 was
pumped and wused for irrigation. All the
expenses for the operation and maintenance
of the scheme were undertaken by the
irrigators. The area irrigated was around
233 donums planted mainly with citrus.

MAINTENANCE DETAILS

During the year under review the maintenance
works carried out on each individual Project
are summarized below. All costs were charged
to Head 20 - Subhead 244 '"Maintenance of
Dams and Distribution Systems".

Government Projects
Irrigation Works

ARGAKA DAM

Cleaning of embankment from wild vegetation,
painting of all metal structures, repairing
of bridge. Replacing of 24 No. 2" @ sluice



all  manhole covers,
repairing of 2 No. breakages of irrigation
main, repairing of 5 No. irrigation meters
and maintaining of all sluice valves.

Total expenditure: £880

AYIA MARINA DAM

valves, painting of

Cleaning of embankment from wild vegetation
repairing and painting of guard house. Painting
of all metal structures, replacing of 8 No.,
3" @ sluice valves.

Total expenditure: £741.

ATHALASSA DAM

Cleaning of spillway from rubble piles.
Total expenditures: £80.

KALOPANAYIOTIS DAM

Cleaning of collector weir, painting of
guard house inside out including woodwork.
Treating of woodwork of bridge with solignum.
Painting of store room.

Repairing of 3 No. break pressure valves,
painting of manhole covers and other metal
structures, repairing of breakages of irriga-
tion main. Treating with Evode 505 of all
valves.

Total expenditure £809.

KITI DAM

Treating of metal structures with Evode
505 (gate turret, pipings of hydraulic system,
sluice valves in control room etc). Painting
of manhole covers, constructing and replacing
of 25 No. irrigation gates.

Total expenditure £536.

LEFKARA DAM

Total flooring of guard house with mosaic
tiles. Painting of metal structures in inclined
gallery, repairing of breakages on irrigation
main, removal and replacing via other route
73m of the water supply main. Cleaning of
crest near left abutment from avalanched
soil and rocks repairing of electric circuity
in gallery and shaft.

Total expenditure £1183 (20A/16/244)
MAVROKOLYMBOS DAM

Removal of wild vegetation from embankment
and drains. Fencing of guard house. Repairing

of joints of canals, cleaning of canals.
Slabbing of 20m of canal. Repairing of 8
No. breakages of irrigation main, replacing

of 3 No., 4" @ S.V.,
and irrigation meters,
covers.

Total expenditure £1840,

maintaining of S Vs,
painting of manhole

POMOS DAM

Cleaning of embankment from wild vegetation,
painting of bridge and guard house, repairing
of plumbing of guard house, cleaning of
canals and repairing of joints, replacing of
15 No. 3"® S.V. and repairing and maintaining
of the remaining sluice valves.

Total expenditure £1116.

YERMASOYTA AND POLEMIDHIA DAMS

POLEMIDHIA DAM: Constructing
of engine of gate,

of housing
treating with solignum
of woodwork of bridge, maintaining of
diesel engine of gate, painting of metal
structures, painting of woodwork of guard-
house, cleaning of spillway and filling of
joints with flintkote. Cleaning of embankment
and guard house yard from wild vegetation.

YERMASOYIA: Repairing and painting  of

woodwork of guard house and engine room.
Cleaning of gallery and spillway and filling

of joints with flintkote. Maintaining of
diesel engine of gate winch. Repairing of
gate lift indicator, treating of lining of

gallery and spillway gates with Evode 505.
Replacing of steel wire of gates and cleaning
of embankment.

DISTRIBUTION SYSTEM : Repairing of 151
No. irrigation meters, 565 No. sluice valves,

31 No. breakages of irrigation mains, 13
No. air valves and one main float valve.
Painting of all manhole covers and pipe
accessories.

Total expenditure £11716.

Recharge Works

FAMAGUSTA RECHARGE

Repairing of embankments of two recharge
dams at Phrenaros (Livadoudia Dam) and

Dherinia (Vathys Loukkos Dam).
Total expenditure £957.

Contributory Irrigation Projects (Advances)
LEFKA-KAFIZES (Special Case)

Repairing of irrigation main.
Total expenditure £124.

PALEKHORI DAM

Laying of 61m x 3" @ G.l. secondary line
at Katemitika locality and crossing of
river. Repairing of breakage of 8" @

Maroullena main pipeline.
Total expenditure £375

Village Share £125
Govt. Share £250
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VIl RURAL PROJECTS PLANNING DIVISION

by

C Andreou

Senior Water Engineer
Head of Division

Introduction

The Rural Projects Planning Division is
dealing especially with rural domestic water
supply and the planning and design of con-

tributory irrigation schemes. Other activities
of the Division is the rehabilitation of
water supply and irrigation schemes, within
the Pitsilia Integrated Rural Development
Project, water supply schemes of touristic
and livestock areas, encroachment in rivers
and streams, quarrying in river beds, design
of sewerage systems for Refugee Housing

Estates, the administration of capital aid
from the Federal Republic of Germany, and
the examination of applications for building
permits and permits for the division of
building plots.

By the end of 1982 the staff of the Division
was consisting of the following:

1 Senior Water Head of the
Division

Executive Engineer |

Senior Technical Superintendent

Senior Technicians

Technicians |

Hourly paid Technician

Secretary - Typist

Engineer -

—_—t N = -

VILLAGE WATER SUPPLY SCHEMES

The general village water
during 1982 s

supply situation
described in Tables VIII-1
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and VIIl-2. There are no villages in Cyprus

without piped water.

During 1982 only 58 out of a total number
of 619 villages remained with public fountains
i.e. 1.94% of the total village population.

Out of 561 villages with house to house
supply systems 526 enjoyed a per capita
daily rate of over 90 litres (20 gallons).
Water Supply Schemes Prepared During
1982

A total number of 68 schemes were prepared
and submitted to the District Officers
during 1982, at a total estimated cost of
£1,477,924 as shown on Table VIII-3.

Another 54 schemes were in the course of
preparation by the end of the year as per
Table VIII-4.

Besides the above mentioned schemes a
total number of 22 water supply schemes
were prepared for the housing of desplaced
persons (Refugee self-housing and housing
estates), at a total estimated cost of
£184 750 as per Table VIII-3A, which were
submitted to the Department of Town
Planning and Housing.

Domestic water supply schemes for livestock

areas, and touristic ones are also included
in the schemes already mentioned.
In cases where there are no established



TABLE VIII-1
VILLAGE WATER SUPPLIES

Villages with House-to-

Village with Public

Village without a

House distribution system Fountains piped supply

o P o c o c o
T osE  w 3 5% w I 3 S
o zZ — () + Zir— [ - Z— [} “ Z—
R — ) @ - o0 L — o0 T ~
52 W5 s 35 QT S ERECES = e el e

o8 o — o, o — o ) — o, )
Year 83 &% & o & & £ &% F & &0
1260 - 90 14.33 - 441 70.23 - 97 15.44 - 628
1961 41 131 20.86 - 428 68.19 - 69 10.95 - 628
1962 59 190 30.25 - 380 60.55 - 58 9.20 - 628
1963 67 257 40.90 - 324 51.60 - 47 7.50 - 628
1964 39 29 47.13 66.71 323 51.43 32.29 9 7.44 1.00 628
1965 5 301 47.93 68.86 321 51.11 30.44 6 0.96 0.70 628
1966 7 308 49.05 69.81 316 50.31 29.95 &4 0.64 0.24 628
1967 11 319 50.80 71.40 307 48.88  28.46 2 0.32 0.14 628
1968 27 346  55.10 75.72 282 44 .90 24.28 - - - 619
1969 14 360 57.32 78.60 268 42.68 21.40 - - - 619
1970 32 392 62.42 83.23 236 37.58 16.77 - - - 619
1971 16 408 64.95 85.42 220 35.05 14.58 - - - 619
1972 29 437 69.60 88.70 191 30.40 11.30 - - - 619
1973 67 504 81.40 95.10 115 18.60 4.90 - - - 619
1974 22 526 85.00 97.20 93 15.00 2.80 - - - 619
1975 6 532 85.94 97.55 87 14.06 2.45 - - - 619
1976 11 543 87.72 97.60 76 12.28 2.40 - - - 619
1977 8 551 89.02 98.04 68 10.98 1.96 - - - 619
1978 6 557 89.98 98.20 62 10.02 1.80 - - - 619
1979 2 559 90.30 98.27 60 9.70 e d3 - - - 619
1980 1 560 90.47 98.04 59 9.53 1.96 B - - 619
1981 1 561 90.63 98.06 58 9.37 1.94 - - - 619
1982 - 561 90.63 98.06 58 9.37 1.94 - - ~ 619

Water Boards the Division is dealing also IRRIGATION SCHEMES

with the design of town water supply schemes.

Brief Description of Important Water Supply
Schemes Prepared During 1982

Kokkini Trimithia: Supplementary  supply
from BH 31/81. Total estimated cost £29,000
Klirou: Supplementary  supply from BH
Hydr. No 1 and extension of the distribution
network. Total estimated cost £46,600.
Kapedhes: Supplementary supply from BH
42/81. Total estimated cost £21,000.

Pyla: Supplementary supply from Khirokitia-
Famagusta pipeline at a total estimated
cost of £12,500.

Ormidhia - Xylophaghou: Supplementary
supply from Khirokitia-Famagusta pipeline
at a total estimated cost of £230,000.

Akhna Forest: New elevated storage tank
and new distribution system for this Refugee
self-housing estate at a total estimated
cost of £44 ,000.

The planning and design of irrigation schemes

aims at increasing the irrigated area near
the sources for self employed farming
organizations such as Village Irrigation

Associations or Divisions.
Paramytha-Palodhia-Spitali: Supplementary
supply from BH 8/82 at an estimated cost
of £72,910.

Trimiklini: Supplementary  supply from
Arkolakhania spring at an estimated cost of
£39,400.

Paphos Water Supply: Scheme for the
increase of the flow from Anarita balancing
tank to the town and the improvement of
the distribution system of Kato Paphos
quarter, at an estimated cost of £290,400.
Polis-Prodhromi: Extension of the distribu-
tion system to convey sufficient quantity of
water to Lachi area for touristic develop-
ment, at an estimated cost of £66,300.
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The main target is to increase permanent
irrigation annually which can be implemented
with the financial participation by the
farmers.

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

The advantages of the rural projects program-
me, the beginning of which dates back to
the creation of the Department is '"speed
of reaction" in all phases of project develop-
ment, "wide participation'" of farming
communities, "greater flexibility" in budgetary
procedure and 'greater exploitation" of the
existing agriculture and agroeconomic back-
ground of the island.

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

The main types of schemes planned and
designed, postulated water conservation
either by the improvement of the old obsolete
intake and distribution system, the construc-
tion 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 1982 a total number of 27 irrigation
schemes was prepared and submitted to
District Officers at a total estimated cost
of £1,618,600 as per Table VIII-5.

Another 39 schemes were in the course of
preparation or under investigation by the
end of 1982 as per Table VIII-7.

Brief Description of Some Important Irrigation
Schemes prepared During 1982

Lemithou: Pumping scheme from BH 49/77
for the irrigation of 102 donums of new
land, at an estimated cost of £48,000.

Apsiou: |Improvements to the existing
irrigation distribution system, at a total
estimated cost of £28,200.
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Total

1969
32 927
89 717
74 108
51 695
40 534

village lation

Total

%
760 0.61 169 124 296

934 1.04 098
124 0.17 114
445 0.86 132
140 0.35 59

Pop.

%
7.14

Village with public No. of Popu-

fountains
No.

%
540 1.64 5 10.63 1 542 4.68 47

Pop.
425 1.05 1 1.69

%
43,51 14171.91 3 2.63

6 6.12 5695 6.34 7

Supply rate below 90 litres/head/day
1:2.13
11.69

to house

No.

Unsatisfactory piped supply

Village with house-

%
59 0.18
444 0.50
40 0.15
156 0.38

Pop
95.3311690.94 11 6.50 7021 5.65 6 3.55

Villages with
fountains
%
2 4,26
3 3.06
3:2.63
2 3.40

143 84.62 115 346 92.80
526 84.98 387 722 93.82 32 5.174 070 0.99 35 5.65 17 540 4.24 26 4.20 3 945 0.95 619 413 277

103 78.03 46 606 90.16 13 9.85 2 202 4.26 12 9.09 2 442 4.72 4 3.03

Supply rate 90 litres/head/day & over
55 93.22 39 813 98.22

Satisfactory piped supply
39 82.98 30 786 93.50
82 83.68 82 644 92.12

104 91.23 72 527 97.87

Village with house-to

house

WATER SUPPLY SITUATION AT THE END OF 1982

Larnaca.....
Totaleeasans

Limassol....
Paphos......

TABLE VIII-2
District

Nicosia.....
Kyrenia.....
Famagusta...



TABLE VIII-3
VILLAGE WATER SUPPLY SCHEMES PREPARED IN 1982 AND SUBMITTED TO
DISTRICT OFFICES

Est.
Ser. Cost
No Village Nature of Scheme £
NICOSIA DISTRICT
1 KOKKInT TrimitAl@....eeeeeeeees Additional supply from BH 31/81........ 29 000
2. SEAVLODOUNL o vcoinivioin s wviniaiamenioe oaine seseiess 6e5e50 68088 O o 8 000
B YONL ace v immimreresorsinca sissmiaine weeeee... Additional supply from BH 35/79....... " 3 200
4. DRALE . coonasnbimmmnnaneni Co - 0314 L 9 Eo o) o - S R S Ry S R 16 000
5, MALOUNAG wwioviaorenrmmrosmiaza smmmseie EXtensSionS..eeeececececeroeccanaas emesiey 4 200
6 Kato Koutraphas........ - .. Replacement of pipelines.......eeeee... 3 800
T KLEPOU s ae oo S SR, (51 RSO R Improvements -~ Additional supply....... 46 600
8 PaleometioRho:..cemmweeee smisosees Additional supply from BH 17/81l........ 4 800
9. Kapedhes . .eeswiesivsisn seeseneise e Additonal supply from BH 42/81......... 21 000
Y0 MAMRALE i oo s wewseres e BRGCHGLONS  are oinmisivseis:mvmeiceiminieisie) sxeusiosaioser e 7 500
1. THOOAOS s uwwsins s siswminmsyewsesie BE1110) QOXV7=1111=" oY o J U 1 200
12! BAGTA  aeemviersmive sisaseisoisiossessie® IMPrOVEMENtS. e cveeeeenecracasaacnneeana 12 600
QR scoererams soasireins s sne araiaie s aieie TP EOVEMEIES vreieime sremeimimie s misioiesn oin aio 810 050 7 450
13 Kokkini Trimithite ...eeeeeeees Division of plotS...ceceeeeeeeeeenennns 2 000
14  MentkOs oo ssee T ST R e Temporary supply from BH 83/8l......... 2 500
1S ARTL venisemaiisaeswaewe eieaTe e Removing of pipeline.....cccceeeeeceans : 1 300
Y6 BYMDEG: v wversivmmmsmsmmesessiaees ows "TEMPOLALY: SUPRLY s 0w wmsimisis simin e sieisioneinie:s 400
Tl U U — 950
I8 MOutoullas. ..ovnvissonanonsmnes TMPLOVEMENLES S « oo e eiainsaosesenseeessnsns 3 500
YO LOEU s svvvrsovssrsaiissiessm see s IMProvementS..cceeeccccccccoacss wioliiniesete 4 700
20 LARGEAIMI L +:.vr070vai0wewisssss sramwaransis ImprovementS...cceeeeeeeeees sieierersieie cemee 3 1000
2Y: PLYCHLE cacirersrarirvriammvassismmmiosistons seis  TMPEOVEINEATS e sivrers siaisioiarersioie o siasmemseisie o050 18 500
Total:..cissesimens S REGRR AR sioinie sav 202 200
LIMASSOL DISTRICT
1 Ayi08 TYKhONAS.eeeeeeeeecesaeass New Storage tanK..eeeeeeeeeeeeens —— 21 000
2 SOCLPT e via wisissormivisais srois cisimieis seiss New main CONVeYOr....eceeeee. e .. 10 000
3. BElIORl. ouimommmivim s swn s somn EXECNSTONS cre: siweicmissmisromsss sems s S . 16 000
4 Ayios AthanasioS. ........ceeee.. W S to new Limassol cemetery........... 8 000
5 Troodhitissa Monastery......... Additional supply from BH  .......... 12 500
6 PrastiO....... T i e A e Additional supply from BH 57/81........ 26 200
T TPIMAKLINT . o veewoeeeseeesssssse AdAIEIONAL SUDDIY Y « oieisie e sisie asaisiaresoeisioss 39 400
8 MONTAELS. . uceereneeeennnnnnnnnn Additional supply......... w0 jeeinsere e e 48 500
9 TrakhOnT.....eeeeeeeeneeaen .... WS to local communities building sites. 36 000
10 Kato PolemidRAiQ.....eeeeeeeennn IMPLOVEMENES e ve oo ve sioensosanss vesoesenes 42 000
11 Paramytha-Palodhia-Spitali..... Additional supply from BH 8/82......... 72 910
L2 BYRUOS - vrmimriewvainzeonmioymoress (ssowmemsess . ImprovementS...ceeeccees prwTeTaT ey e WS o ssoreo® . 27 000
13! APAKADAS v0in orareisioes wisnims AR IMProvementS.cceeesececesccsssses cewesne 42700
1, Pano; KEDTANEE: ceewveniewessndse W S to local communities building sites 1 900
15, KLONGIE. o vosmmnensmms s sssssese Connection to Kellaki water supply
SYSEEM: i vresaisionren sseiveaie e e e s 7 900
16 Polemidlid s onowwsseeseas W S to PASYDY & OELMEK building sites.. 6 500
TOLRL o oieisisitisimsisinessiore;oseie el p e S £380 510
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TABLE VITI-3 VILLAGE WATER SUPPLY SCHEMES PREPARED IN 1982 AND
SUBMITTED TO DISTRICT OFFICES (Cont.)

Ser.
No Village

PAPHOS DISTRICT

1 Pano ArkhimandritQGe.........
2 POLi8=ProdRlOmMi...ceeeeeess
3  Talasinensisvedicssss sews sl
4 Khoulou..... A e TR It OO
5 SEaUrokon0. iveesieisisssiosiee o
6 Konia...... Sl s Sielaie
T ANAVArgO08e.cecsescsacessss s
8 KiSSONErgQ.ccccecccccccccsce
9 Paphos Townsi. se.s.sive/evieees o5
10 MeSa KHOPLOe ewewewuwwes swaee
1l POMOSH o ovei0:ssnimsisissioniaessmies
Y2 YBOLOUs cinoeiismasivssinstssnes

FAMAGUSTA DISTRICT

Y AYLa NaDle v ewesioeveseves
2 SOBIVEL v vevavreswesiveseeicioes
3  PArELINin G ew s seweses sreravavaios

LARNACA DISTRICT

DYY L aicoimivinieisioss minisimmisin oie e 950,80
XYlLotymbOUe oc v ee0veoseeesss

KOPNOB. o oveiissie oio/wivisinminiesiee s
PUL 00 susaveness srovewimioisisiormemies

Vavatsinia. ..« sweemesiossesss
KEQUANL Qi  oreie s:00eisiommrsioisioneisie
7.1 (T2 0] (o) o SR
10 Ormidhia-Xylophaghou.......
11 Maz0t08....cccecccsossesncs
12 Aytios Minas Monastery......

COUOUBWN -
8
(=
<
s
;
:
.
.
.
.
.
i
;
.
.
.

SUMMARY OF TABLE VIII-3

District

Paphos....ccc0. I T IO K T
Famagusta. cceceececesesossceses
LarNaca; c«isiaives s sreesiviasaia's
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Est.
Cost
Nature of Scheme £

.... Replacement of conveyor pipeline....... 9 400

.... Extension of distribution system....... 66 300

.... Additional supply from BH 247/54....... 21 000

.... Additional supply from BH 19/81........ 13 400

ose's IMPLOVEMENLS.: sivvsvainnie siesiise i S e 3 500

.... Extensions of distribution system...... 7 500

.... Extensions of distribution system...... 8 500

eses IMprovementS...ceeeeceesccsass veneesewen 4L, 800

ees. ImprovementS...cceeees o s selnemeiaeies 290 400

siwia BXEENSIONS:wen ae s asieisen sosiee SR 3 600

.... WS to the proposed camp...cccc.. Sieleiarels 2 400

«... ImprovementS....... SRee BesevaE s e 2 300

{50} - U SRR S ceere...£470 100

eses BEXtensionS...s.e aveTee gte erereTR SO s semmeee 32 500

.... Livestock farming area........ e e e rRiwEE 31 500

siears DOVELOPMEIES, « vvverasismnie erems: wwweses wee .. 16 000

Total cesssmmes dsins R I e, ...... £80 000

.... New pipeline from Khirokitia Reservoir. 52 100

«... Supplementary supply...ccc.... SRR 3 000

.... Government building sites.....ccecee.. . 3 200

.... Connection to Famagusta pipeline....... 12 500

.... Replacement of existing pipeline....... 1 200

.... Extensions to livestock area...... S 264

.... Installation of water meters.....cev.c.. 1 350

.... Livestock farming areas....... § 0 ele5Te e et 9 500

-... Government building SiteS.....cceceeens 18 000

.... Connection to Famagusta pipeline..... .. 230 000

... New storage tanK...cccececececcces FRRIO 5 000
.... New storage tank and distribution

network....... o R T O T T S T T it 9 000

Totals.asesws & e e wa R e suseessssseesesodd 114

Est.

Cost

No of Schemes £

21 R R R e T o 202 200

L6  susaees S R e e e e e e 380 510

12 e e O R IO T e 470 100

3 R e Rk s Slaeiels 80 000

122 sasseessesesse ST e R 345 114

b o) o 1 SRR B asisiiniietincae SOOI N ..81 477 924



TABLE VI1I-3A

WATER SUPPLY SCHEMES FOR REFUGEE-HOUSING AND SELF-HOUSING ESTATES

PREPARED AND SUBMITTED IN 1982
| Y
Ser. Cost
No Village Nature of Scheme L3
NICOSITA DISTRICT
1 Kato LaKQtamiG....zeseeeie SR Yeranl housing estate. House Lo
house: SCheME:i. s« osjsiviss swvinisiviesesiss 4 800
2. YePlis icsessnmiisesssensnsisnensse Self-housing estate. Installation
of water meters........ccc0ciann.. 500
3 .Aytos Bavlos ITsis viessssonsietis Temporary SUPPlY: sscsesvitssssosssio 800
4 SEPOVOLOS: ..Lc o snin daswsasnases Aspres self-housing estate. House
to house scheMe...ccccicenccnccanas 43 000
S  XCPV: 5vniecinciiimn i snsinbmssaencss Self-housing estate, phiase F. House
to house scheme..c.cceccssossossccss 1 900
6 Qrounda.:sissssisesiesioses cees. Self-housing estate. House to
house sCheMes s e s i sesesiees 2 000
T KOG ooosmiersimdinimin sl SR R ST Self-housing estate.........cceee.. 2 500
B AYL08 PAVLOBS o ve veisonimessinsomess New housing estate scheme.......... 12 500
9 Pallouriotiss@.....esseeseseesss Ayios Yeoryios house to house
SCHEME o o056 008 mi:660/8 5ie 600 000w 0 &om 500
10 Pano LakatamiQ........eeeeeeeeen Anthoupolis housing estate......... 3 500
11 Strovolos IIT.....c.eeeeeneannn .. Housing estate........cceeeeeuecnnn. 1 700
Potal: iwveaes oS S T R e e R £73 700
LIMASSOL DISTRICT
I  KolLOB8 T v summwmsmmessiaassasasie Self-housing estate D New scheme... 18 200
2  KOL088Nu viv sismssisrmiosasmemieiseeels Self-housing estate E New scheme... 1 300
3 MOUBaYTaka. . vvesswesvsmsiess .... Self-housing estate C New scheme... 5 150
4 KANAOWs s swyisivovwsismiaerss saes sreiseis Self-housing estate A New scheme... 1 150
5. LEMABEOL eiviissvasiases s sseaseinies Chiftlikoudhia self-housing estate.
EXRECNSTONS ivaeszoraie o osorsioerewisss: ey aiaess 850
6. TAMABEOL ova oo wrave sieiere wieisiers Omonia self-housing estate......... 16 000
Toral. xasashinsssmonaeissies sk i £42 650
LARNACA DISTRICT
1 Dhekelia....... SRR e s Self-housing estate B-2nd Phase.... 9 500
2 XylophaghOUe «..eeeeeeeeeenn e.e... Self-housing estate-Extensions..... 1 900
3" DIDAdRE@essisscniosisnessime s mes Self-housing estate........ oo snlee 8 500
4 LAPNOCAS o osinimmimmsimsisisimmine sioidime Zenon-Kamares housing estate
Sewerage systeM......eeceeee. T 4 500
Totaluweseeessevess SiTe e R RS £24 400
FAMAGUSTA DISTRICT
L ARARG FOTesT s ss sisnvnswniaswaisies Self-housing estate............ saes £44 000
SUMMARY OF TABLE VIII-3A
Est. Cost
District No of Schemes £
NICOSIEE S e et Bl e e st ersaeres e s 73 700
LEimassoile L st 200 B cRuRewdese e e 42 650
LaENaGeere s TesaaeTenem 0202020202020 M R veresieelemiemeaies ... 24 400
Famagustas: seivesaissas sees W R e B ol S 44 000
POTAL swwwesswsseses Srase e R S e aYe £184 750
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TABLE VIII-4

VILLAGE WATER SUPPLY SCHEMES PENDING DURING 1982

Ser

No Village Nature of scheme

NICOSIA DISTRICT

Y MUEBCYOs ;v wwwwives sivs @ oislv aniev s House to house scheme
2  BDLBKODUO. Jivivivine scovswisisiviaiis s Additional supply from BH 59/63
3 PHLRAPANON  ov:vivcw swvmwss sweiie Additional supply from BH 3/82
4 ARGKTw vevsswaie el Siaeeie e el e alars Additional supply from BH 65/82
5 Ayios Theodhoros (Solea)...... Additional supply from BH 150/80
6 Platanistasq......sses e Construction of storage tank in the yard of
Ayiasmati Church
T XYl aesenssanisisssescsessaas Revised estimate of BH 41/54 scheme
8 Mathiati...... s e G e e e Water supply to camp
DRGL T ioisonmmisien voveise o Gaere e Additional supply from BH 3/83
New storage tank and improvements
10 Kalopanayiotis.: .. svessicssesss Replacement of main conveyor
11 PaleometoRh0s o soasssi swisssosie Extensions

LIMASSOL DISTRICT

Y, APBUOW: . 05 abmeie sl it it i Additional supply

2  MOULAYEAK@ s vaiisss s sash s Regional scheme. Additional supply
3 Yermasoyild. s sasssnechssesoicss New storage tank and additional supply
4 BOLUNR. soessis sive s e saiaE e Improvements

5 Plataniskits: ;nwssiss savssiiisae Improvements

6 HOUNT-BANAIUs swieisisis s aisivminss e Additional supply

7 Dhierona...... olls o sra A .... New storage tank

8 Palodhiesssimnsasnssisssiie . Extensions

9 Governos BeaCh. ...issvsvsisssie W S from new borehole
Y0 AYta PRYLG: o samenk amnasisen Improvements
11 Pano: KividheSeaseessswiviaessss Improvements
12 PpEskoPc s sassianss vsnasannsia W S to new building sites

PAPHOS DISTRICT

I  ARQURBOE.. . s seies wsssibmesiis Additional supply
2. KBrySORNOU: s o ossvis cominimeinsssne Addilional supply
3 GOUINL 5k d: st mnmss iR hens et Additional supply
4  PoROYLOs 5 e oiviasioss simsoseiomnsins Improvement of spring
5 ARamas—LoUtrQ. ....eeeeeeeneens Improvement Board. DPistribution system
from storage tank
6 Lara-Coral BaY.......eeeeeeeu. Improvement Board. Distribution system
from storage tank
A (i (10 ol £ R AR U i New water supply scheme
B IRV caiss ndremiriimes asieisnsslRen @ Additional supply
9. DAPOUSHG: «.cnc.ocinamiorn.oimmss .... Additional supply
10 YerosKipOS8 .. ..ceeeeecosesssss Extensions
11 KALOPAKAS. v e veeeeeeenneennnnnn New storage tank and improvements
12 TPOMOBE veore w1s eiemisinisiessssiasiaetoisiaieieis Extensions
13 Nikokli@........ B o New BH to be drilled for replacement of
existing BH
14 Appidhes Regional Scheme...... Additional supply from BH 64/79
15 Ayia Hegional Scheme.......... Additional supply from BH 78/77
16 Ayia Regional Scheme.......... New infiltration system
17 Ayia Marina (Khrysokhou)...... Improvements
1B BeMBEs: i ivsrsssn svsaransaessis New storage tank and Distribution system
19! Peytiti s wais SRR S e SR e e B Additional supply from BH 49/82
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TABLE VII1I-4 VILLAGE WATER SUPPLY SCHEMES PENDING DURING 1982 (Cont.)

LARNACA DISTRICT

APGARTPPOU v:svsvasimieviarvvess divie
ATWEeNOU s s ws wisaevionian swisie siais
KODRINOW. 555w is wviaiaio/iiomm wio ol aiae

wnN =

New Distribution system
Supplementary supply from new BH
New slaughter house connection to Famagusta

pipeline

VOPORLAN L w s s sinn siomimnes sowe s
ZYYT=MaP e o605 asoasissmvos e
KOPREROU s 5 wuisivasisinswme v se L
MABOLOE: svesssisnntasnisnie viv e als B
ALEENPEKO o5 e siossinmivssivisre aia sas
Kivisili

Nolie - BEN I 0, B

FAMAGUSTA DISTRICT

). (DROYENE G svos sivniinmswaiewianiomeioues

New distribution systen
New pumping scheme from
New distribution system
Connection to Famagusta pipeline
Connection to Famagusta
Connection to Famagusta pipeline

Kalavasos new BH

pipeline

2 ParQlimni....seevss

Development to existing distribution system
Development to existing distribution system
Combined new pumping scheme from Famagusta
pipeline

Nata: Pumping scheme from BH 21/72 at
a total cost of £90,000.

Khoulou-Lemona: Pumping scheme from
Ammati spring to irrigate switable area at
a higher point from the spring. The estimate
cost of the scheme is £75,000.

Pitsilia Integrated Rural Development Project

The Division is dealing with the rural
domestic water supply and rehabilitation of
irrigation schemes within the PIRDP.

During 1982 two schemes were prepared
(as per Table VIII-8) at a total estimated
cost of £30,140.

Ten rehabilitation schemes were prepared
at a total estimated cost of £66,240 (as
per Table VIII-9) and were submitted to
the co-ordinator of the Pitsilia Project.
These schemes are calculated with the
internal rate of return method.
Interdepartmental Committee for Small

Irrigation Projects

The Committee is functioning in conformity
with directions of the Director General of
the Ministry of Agriculture and Natural
Resources, for the purpose of assessing
project viability for budgeting purposes and
co-ordinates the activities of the District
Agriculture Services, for the supply of
agroeconomic data in the preparatory stages
of the projects. During 1982, 17 schemes
have been considered by the Committee as
per Tables VIII-6 & VIII-6A.

Capital Aid from the Federal

Germany

Republic of

During 1982 a total sum of £42,116 was
reimbursed from the loan of 18 million DM
for irrigation projects either completed
or under construction as detailed below:

Major Projects

Total number of pProjects...ccicceceecccecceneencnnenn 2
Investment cost of projects............ £1 159 041
Amount which can be claimed

Fromy: 108N csssnasssssisissonisisiissese £1 148 541
Amount reimbursed in 1982........... £ 25 244
Minor Projects (Over £15,000)

Total number of projectS.ccccceieciieeinceinennnn. 1
Investment cost of projects................ £ 24 000
Amount which can be claimed

TROM JOBN.cesascnssissosivvossassspensossssimsssins £ 24 000
Amount reimbursed in 1982.............. £ 7 282
Minor Projects (Up to £15,000)

Total number of projectS.icicccccecicncicnciincennnes 1

Investment cost of projects................. £11 800
Amount which can be claimed

From 08N sisssuissssivassssssanssissvansosavipa £11 800
Amount reimbursed in 1982................. £ 9 590
Total amount reimbursed from loan up to

end of 1982 £42 116.

Encroachment in River & Streams

Some 63 cases for land encroachment in
rivers and streams were examined in 1982
and the Director of Lands and Surveys was
advised accordingly.
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IRRIGATION SCHEMES PREPARED IN 1982 AND SUBMITTED TO DISTRICT OFFICERS

TABLE VIII-5

Est. Village
cost contr.

Division

Donums

Perm.

or
Association

Ser
No

se3s.

%

Pumping scheme from Ammati spring... 75 000 1/3

Nature of proposed works

village

Locality

Ammati

Division

7 Khoulou-Lemona......

Division

B AXVIOW.wwswansasenas

9 Kholi.
10 Nea Dhimmata........

Turkish Village Pumping scheme from BH Hydr. No 1l... 31 600

4 200 1/3

Replacement of distribution pipes... 12 900 1/3

Diversion, distribution pipesS.......730 000

Storage tank and improvements.......

Grousos

Division
Division

Synvoulos

Division

11 Paramali-Evdhimou...

SNGRPRBESRSRMBIRDRPRE . . .- ) B ¢

Toral, caems

LARNACA DISTRICT

3 500

New storage tanK..eeeeeeeesceesacane

1 Ayii Vavatsinias....
2 ARI-ZyYi.eeeeos

3 Mari..e.

0
0

70

8
Puniping Schef@uccesvessessssnasasees 0 00

Pumping sChemMe....ceeeceeccccccncnns

...£102 200

Total.

Sewerage Schemes

During the year under review 5 sewcrage
schemes for Refugee housing estates were
designed and studied at an estimated cost
of £115,700 as per Table VIII-10.

Building and Division of Building Plots Permits

During 1982 a total of 1252 cases were
investigated and sent to the District Officers
for further action. The applications for
building permits were 520 and those for
division of building plots were 732.

TABLE VIII-6
SMALL IRRIGATION SCHEMES APPROVED
BY THE INTERDEPARTMENTAL COMMITTEE

Ser.
No. Village and Scheme

1 Trakhypedhoula - BH 173/61

2 Ayios Yeoryios (Paphos) - BH 2865
3 Pano Platres - Pano Platres

4 Paleomylos - 1D Hardji-Ayios
Yeoryios

Kato Akourdhalia-Miliou - Liskiari-
Milarka

Nea Dhimmata - Symvoulos

Axylou

Kouklia

Kholi - Grousos

10 Khoulou - Ammati

11 Nata - BH 21/72

12 Steni - BH 113/78

13 Lemithou-ID-Platanoudhia-Sikoudhin
14 Polemi-BH 26/60

w

(oloBEN o)}

SCHEMES NOT APPROVED

Arsos (L'ssol) 1ID
Pano Akourdhalia - BH 93/76
Ayios Theodhoros (Tylliria)

w N =

TABLE VIII-8

WATER SUPPLY SCHEMES WITHIN
PITSILIA PROJECT PREPARED
AND SUBMITTED IN 1982

Ser . Est.
No Village Nature of scheme Cost

1 Pelendria-Additional supply

from BH 69/8l...... SR e ..27 500
2 Pelendria-WS to livestock

aAreas ssssiveiiaae SRS sasesas 2 640
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TABLE VIII-7
IRRTGATION SCHEMES IN THE COURSE OF PREPARATION
UNDER INVESTIGATION OR PENDING DURING 1982

Ser
No Village and Nature of Proposed Work

NICOSIA DISTRICT

Moutoullas - Pumping scheme BH 104/80
Phlasou-Korakou-Linou - Selloshes, Lining of canals
Pano Koutraphas - Pumping scheme from BH 77/80
Kakopetria - Apotheri, distribution pipelines

Kambos - Khatoupas, pumping scheme from BH 78/78
Peristerona - Connection of pipe distribution systems
Kato Pyrgos - Pumping scheme from BHs 50/81 and 51/81
Kato Pyrgos - River training

Mosphili - Improvements

OIS WN -~

LIMASSOL DISTRICT

Ayios Dhimitrios - Use of BH 58/77
Arsos - Distribution pipelines

(ato Mylos - Improvements
Prodhromos - Development of springs
Ayios Therapon - New Borehole

Trie Elies - New borehole

Anoyira - New borehole

Kaminaria - Use of BH 117/78

Dhora - New irrigation scheme

10 Athrakos - Extensions

11 Parekklisha - Improvements

12 Ayios Yeoryios (Silikou) — New storage tank
13 Yerasa - New storage tank

14 Lemithou - Use of BH 134/78

15 Perapedhi - Use of BH 109/77

OO P WN -

PAPHOS DISTRICT

I Kedhares - Plistra, Construction of pond

2 Kallepia - Mylos, Improvements

3 Pano Akourdhalia - Pumping scheme from BH 93/76
4 Khoulou - Pumping scheme from BH 74/81

5 Theletra - New scheme

6 Polemi - Pumping scheme from BH 7/79

7 Polemi - Pumping scheme from BH 26/60

8

Kato Arodhes - Distribution pipelines
9 Salamiou — Pumping scheme from BH 97/79
10 Kilinia - Grouti, Improvements
11 Kritou Terra - Kefalovrysos, Improvements
12 Souskiou - Pumping scheme from BH 96/62
13 Kholetria - Pumping scheme from BH 18/69
14 Inia - Distribution system

15 Peyia-Inia-Avakas river - Construction of pond
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TABLE VIII-1O0

SEWERAGE SCHEMES FOR REFUGEE
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IX LARNACA - FAMAGUSTA
REGIONAL OFFICE

by
T N Hamatsos

Executive Engineer |
Regional Engineer

General

the staff of the
composed of the

By the end of the year
Regional Office was
following officers:

Executive Engineer Class |
Senior Technician
Technicians |

Technicians 1l

Regular Employees
Secretary-Typist

HYDROLOGY AND WATER RESOURCES

B S~

Stream Gauging

During the year 3 permanent gauging observa-
tion (one monthly at Liopetri Dam and two
weekly at Paralimni Lake) stations equipped
with automatic water level recorders were
in operation and weekly or monthly visits
were paid for observation and maintenance.
Ground Water Hydrology

The ground water conditions of the two
Districts Famagusta and Larnaca were
observed by means of 490 wells/boreholes.

The water level (i.e. the distance from
established bench marks on the top of the
observation wells/boreholes to the ground
water level) of 365 of them were taken
twice this year i.e. in March before the
irrigation period and in November after the
irrigation period.
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The water level of 64 of these observation
boreholes was taken every month and another
10 of them was taken every two months.

The water level of 51 boreholes used for
village water supplies were also taken once
during the whole year.

Chemical Analyses

A total number of 1015 samples were taken
from Government and Communal or private
boreholes/wells or springs and were sent to
the Government or Departmental Laboratories
for chemical analysis.

Also a number of 135 samples taken from
wells and boreholes were analysed in the
Regional Office for chloride content.

Boreholes Test Pumping
During the year the test pumping of 7
boreholes for private use were carried out.
Plotting of Boreholes

During the year the plotting of
holes in Famagusta — Larnaca

Area continued and the total
wells/boreholes plotted were 514,

Questioning

wells/bore-
Hydrological
number of

The annual questionnaire was carried out in
the areas where the plotting was completed.
A total number of 4455 cases were carried
out.




Village Water Supplies

During the year the water supply of each
village in the two Districts was checked
(i.e. the flow of springs and boreholes used
by each village were measured and a sample
was sent to the Government Laboratory for
chemical analysis).

Quarries

A total number of 18 applications for quarries
which were sent to the District Office by
the Department of Mines were examined on
the spot and returned to the above Depart-
ment with the comments of this Office.

Southern Conveyor

During the year the two Officers dealing
partly in different studies concerning the
Southern Conveyor continued.

The ground water level of 101 wells/boreholes
was taken in the South-Eastern Mesaoria
and another 49 in the Area of Kiti.

In addition the water
by 4 automatic

levels were measured
recorders situated at Kiti,

Xylophaghou, Liopetri and Phrenaros, and
were visited once a month.

Wells Sinking Permits

A total number of 684 applications for

sinking, covering permits and the change of
the conditions of permits of wells/boreholes
were examined in the two Districts,
Famagusta and Larnaca, and were presented
to the General Advisory Committee for
wells/boreholes of the Ministry of Agriculture
and Natural Resources.

Some 631 applications are of cases lying in
the conservation areas and another 53 in
the non-conservation areas.

Apart from the above applications 532
cases dealing with wells/boreholes also
examined direct from the District Office

of WDD Larnaca-Famagusta and were
submitted to the District Officers of Larnaca
and Famagusta. The above applications
concerned cases for the renewal of leased
agreements of wells/boreholes drilled on
Government or Forest Land, or cases of

cleaning or deepening of existing wells/bore-
holes.

From the above, 314 cases were approved
and 33 were not and 185 were returned to
the District Officers for further examination.

INVESTIGATIONS ANID DESIGN
Investigations

During 1982 the
were carried out:-
LARNACA DISTRICT

Xylophaghou-Ormidhia: Improvement of the
villages water supply from Famagusta pipeline.
Xylophaghou: Investigation for water supply
to new refugee self housing plots.
Ormidhia: For the solution of water
problems of the village.

Aradhippou: Investigation for anti-flood and
recharge works. Improvement of the village
water supply network.
Anaphotia-Menoyia-Aplanda: Investigation for

following investigations

supply

improvement of the villages water supply
from Famagusta pipeline and solution of
water supply problems.

Anaphotia: Water Supply for division of

plots. Recharge works in Xeropouzos river.

Mari: Investigation for improvement of the
Government BH 92/75 for irrigation division
and for the solution of water supply problems.

Zyyi-Mari: For improvement of the villages
water supply from Khirokitia Treatment
Plant or from Government BH 62/82.

Zyyi: For the solution of water supply
problems.

Livadhia: For improvement of the river
bed through the village. Investigation for
water supply to new refugee self-housing
plots.

Skarinou-Ayios Theodhoros-Alaminos:
vestigation for the distribution
the village water supply.

In-
system of

Alaminos: Water supply for new division
of plots.
Skarinou: For expansion of the village

irrigation division.

Ayios Theodhoros: For the solution of the
village Irrigation Division problems from BH
64/73.

Alethriko-Kivisil - Mazotos: Investigation for
the connection of the village water supply
to Khirokitia-Famagusta pipeline.

Mazotos: Investigation for construction of
a new storage tank for the village water
supply.

Oormidhia: Investigation for water supply

to the new slaughter house of the area.
Kiti: Relocation of RCC channel to
facilitate division of plots for expansion of
the village water supply zone.

Perivolia: Water Supply for new division
of plots.
Dhromolaxia: Investigations  for expansion

of part of the stock farming area A water
supply network.
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Tersephanou: For the solution of the
village water supply problems.
Troulli: For improvement of a Government

borehole for the village water supply.

Vavatsinia: Investigation for improvement
of the village water supply from a new
spring. Improvement of the village water

supply network (installing water meters).
Melini: Investigation for the solution of
the village irrigation division problems from
the pond. For the solution of the village
water supply problems.

Ayiil Vavatsinias: Improvement of Dhiploma

Irrigation  Division Investigation for the
solution of the village Irrigation Division
problems.

Anglisidhes: Investigation for the solution
of the village water supply problem. For
expansion of Irrigation Division Anglisidhes
No.2.

Klavdhia: Water supply of the village
stock farming areas. Investigation for
improvement of the village water supply

from Government boreholes.

Voroklini: Investigation for the construction
of a new storage tank for the village water
supply. Investigation for the water supply
of the proposed stock farming area.
Aplanda: Investigation for improvement of
a Government borehole for irrigation division.
Kellia: Investigation for improvement of
a Government borehole for irrigation division.

Odhou: For the solution of the village
irrigation division problems.

Zenon-Kamares  II Government Housing
Estate: Effluent pipeline from biological
station to the proposed dam at Aradhippou
village.

Kophinou: Investigation for improvement of
the spring for the village water supply.

Solution of water supply problems of the
village stock farming area.

Vavla: Improvement of the water supply of

Ayios Minas monastery and for irrigation
purposes from a new borehole.

Maroni: For the solution of the village
water supply problems and Lakki-Xalona

irrigation division problems.

Psevdhas: For the solution of the village
water supply problems.

Ora: Investigation for the use of private
springs.

Pano Lefkara: Relocation of conveyance
pipeline of the village water supply .
Athienou: Investigation for  the water
supply of the village stock farms. Investiga-

tion for improvement of the village water
supply from a new borehole.
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FAMAGUSTA DISTRICT

Dherinia: Investigation  for improvement
of part of the village water supply network
and for the solution of water supply problems.
Vrysoulles: For the solution of the village
water supply problems.

Sotira: Investigation for the solution of
the refugee camp water supply problems.
Ayia Napa: Investigation for the solution of
the village water supply problems. For
expansion of the village water supply network.
Paralimni: Investigation of the village
water supply problems.

Akhna Forest: |mprovement of the Refugee
Camp water supply.

CONSTRUCTION

During 1982 the Larnaca-Famagusta Regional
Office undertook the construction of numerous
works for routine water supply schemes for
villages, minor irrigation schemes and water
supply to Refugee housing estates. For all
construction works details see tables under
CONSTRUCTION DIVISION.

TABLE IX-1
DESIGNS SUBMITTED TO THE
DIRECTOR FOR APPROVAL

Ser Est.
No. Village and Scheme Cost
£
A VILLAGE WATER SUPPLY
LARNACA DISTRICT
1 Anaphotia. Water supply of
village division plots..... 19 000

2 Vavatsinia. Installation

of water meters in houses.. 1
3  Dhekelia. EAC Refugee

Camp house to house

scheme Phase B....cceeeeans 9
4  Aradhippou. Improvement

of existing house to

house scheme water supply.. 165
5 Xylophaghou. Refugee self

housing estate house to

house scheme Phase E....... 1
6 Mazotos. Construction of

a new tank for the village

water supply......... S eiae 5
7  Livadhia. Refugee sel

housing estate house to

house scheme Phase G....... 8
8  Xylophaghou-Ormidhia.

Improvement of the village

water Supply.sessessssisases

350

500

000

900

000

500

000



10
11

12

Alethriko-Kivisil Mazotos.
Improvement of the village
water supply..cccececcccacss
Klavdhia. Improvement of
the village water supply...
Mari-Zyyi. Improvement of
the village water supply...
Voroklini. Construction
of new storage tank for
the village water supply...

85 000

12 000
FAMAGUSTA DISTRICT

Akhna Forest. Refugee self
housing house to house
scheme Phase A.cccceccccens
Akhna Forest. Refugee
self housing house to
house scheme Phase B....... 16

B STOCK FARMING AREAS
WATER SUPPLY

LARNACA DISTRICT

Klavdhia. Water supply for
stock farming area A.......
Klavdhia. Water supply for
stock farming area B.......

7 000

2 500

C BIOLOGICAL STATIONS

LARNACA DISTRICT

Zenon—-Kamares 11 Housing
Estate. Effluent pipeline
from biological station

to the proposed dam at

Aradhippou village......... 37 000

D IRRIGATION WORKS

LARNACA DISTRICT

Ayyi Vavatsinias.
Improvement of
irrigation division

3 500

2 Mari. Irrigation division
from Government BH 92/75...

3  Vavla Ayios Minas
Monastery. lmprovement of
BH 93/80 tor irrigation
PUEPOSES s sisieisisiaionie voaonisiassn

E VARIOUS MINOR SCHEMES
LARNACA DISTRICT

1 Livadhia. Improvement of

river bed through the

VILLAGE , o 0 0-nisivieensessos —— 2
2  Aradhippou. Anti-flood

WorkS...e.o.... NECRET Y S « 8
3 Voroklini. Relocation of

pipelines of the village

water supply........... omiew e
4 Kiti. Relocation of RCC

channels to facilitate

division of plotS.......... 6
5 Alaminos. Water supply for

new division of plots...... 2
6 Dhromolaria. Expansion of

part of the stock farming

area A network water

7  Pano Lefkara. Relocation of
conveyance pipeline of the
VWS soorvieviacsioiiees e sesivnveeaE A

8 Anaphotia-Menoyia. Placing
central water meters.........

9  Ayitos Theodhoros.
Replacement of destroyed
pipeline irrigation network
from BH 64/73uwsisisessveans

FAMAGUSTA DISTRICT

1 Vrysoulles. Conveyance of
water to the village
cemetery........ S 1

2 Ayta Napa. Expansion of the
village water supply
BEEWHOYK i srvsumenwaemeswpioesisos &

90 000

9 000

000

000

000

500

000

265

500

250

450

500

000
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X LIMASSOL REGIONAL OFFICE

by

N E Neocleous
Executive Engineer Il
Regional Engineer

General

Limassol Regional Office is responsibie for
the activities of the Department within the
District of Limassol. The office is divided
into four main sections as follows:

Water Resources
Investigation and Design
construction

Operation and Maintenance
Office was

The Regional composed of 32

staff who serve in the various sections as
follows:
1 Executive Engineer || - Head

14 Technicians | & Il

1 Chief Foreman

2 Assistant Chief Foremen
12 Technicians (Hourly)

2 Clerical

For the execution of the construction works

20 foremen and about 150 skilled and
unskilled workers were engaged.

WATER RESOURCES

Hydrological ~measurements were carried

out in the prescribed areas which are under
the Special Measures or Conservation Law

as listed under WATER RESOURCES DIVISION.
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Surface Water Hydrology
Rivers

The flow of the rivers is gauged by means
of automatic water level recorders and the
results are calibrated by means of current
meter measurements.

Eight gauging stations equipped with au-
tomatic water level recorders are established
on main rivers of Limassol District.

The total discharges calculated for
river are given in the Hydrological
Book of the Department.

Kouris river, at Khalassa gauging station
had a continuous flow throughout the year.

Current meter measurements were taken

at weekly intervals except at times of
flood, when additional measurements were

taken and at the same time 30 water samples
were taken for suspended sediment analysis.

Another 68 water samples were taken peri-
odically from all rivers for chemical analysis.

each
Year

Springs and Streams

The discharge of 53 springs and streams
were measured at monthly intervals for the
benefit of village water supplies, Limassol
water supply, the design of minor irrigation
and water supply schemes and for hydro-
logical observations.



A total of 655 spring discharges were taken
either volumetrically or by means of a
current meter.

Water samples from the above springs and
streams were taken once during the year,
for chemical analysis.

In addition the discharge of 34 springs and
streams and the water level of 14 wells/bore-
holes were measured, within the framework
of Pitsilia Project. A total of 296 spring
and stream measurements and 150 water
level measurements were taken.

Groundwater Hydrology

Hydrological investigations and measurements
were carried out in the Special Measures
Law area of Akrotiri and the water conserva-
tion areas of Yermasoyia, Moni-Pyrgos,
Paramali-Evdhimou, Pissouri - Evdhimou,
Parekklisha and the rest of Limassol District.

Spectial Measures Law-Akrotiri Aquifer
Hydrological observation and control is
exercised by means of 195 wells/boreholes
strategically situated in the area.

Water level measurements are taken twice
a year from the above wells/boreholes
except from 138 wells/boreholes where
water levels are observed monthly, so that
the behaviour of the water table in the
aquifer, is observed more closely. A contour
map showing the water situation in the
aquifer, is drawn monthly.

Sea water intrusion in the aquifer is observed
and studied by means of 67 wells/boreholes
at Zakaki-Asomatos area and 23 wells/bore-
holes at Akrotiri area, water samples from
which are taken 3-4 times a year.

Water pumped from the aquifer for irrigation,
domestic and industrial purposes is noted
monthly for each individual licenced well,
by means of water meters, (total 392) attached
to each pumping unit in order to ensure
that the quantity pumped does not exceed
the quantity allocated.

It is thus ensured that pumping is kept at
the necessary to preserve the existing planta-
tions in good and productive condition and
at the same time ensuring that the aquifer
is not extensively damaged.

Water for irrigation was also supplied in
this area from Yermasoyia and Polemidhia
Dams, through the distribution system, of
the Dam. Also from Kouris river, through
the irrigation intakes, up to May 1982.

Water extracted from Akrotiri Aquifer

Purpose MCM
) Yo |- 091 o) 1 e 10.26
DOMBSLIC s ssmmssssvissnssussssneasssssdians 3.57
INAUSERIA) s cssinmimcmasavsssssonvsrsossnvesssssss 0.88
Totaluwisanrssmnsaiiasninsiasisesss 14.71
Water supplied from Dams............... 4.55
Total supplied for irrigation

from the aquifer and from Dams..... 14.81

Water Conservation Areas

The water situation within the Water Conserva-
tion Areas is also observed by means of a
number of wells/boreholes, the water level
of which is measured twice a year and the
total of water extracted is estimated by
the method of questioning.

Especially the Yermasoyia Aquife- is observed
more closely, by means of 20 wells/boreholes,
the water level of which is measured once
every month.

Salinity is also observed taking water samples
for analysis, twice a year, from a number
of wells/boreholes.

The number of observation
in the Hydrological Areas,
control, is 272.

wells/boreholes
which are under

Well Sinking Permits

Applications for well sinking permits and
applications to transfer water to other
plots, engine installations or adjustment of
pumping permits were investigated: some
380 cases were investigated and permits

were finally granted by the D O for 338 of
them.

Limassol Water Supply

Water supply to Limassol, for domestic
purpose from the springs and boreholes is
gauged and monthly samples are taken both
at the water source and at the two reservoirs,
for chemical and bacteriological analysis. A

total quantity of 7.7 MCM was supplied,
1.6 MCM from springs and 6.1 MCM from
boreholes.

Village Water Supply

The water supply of 106 villages was
measured during the period September -
November, when springs and boreholes are

at their minimum output or maximum draw
down, respectively.

Water samples were taken from each of
the above sources, for chemical analysis.

163



Meteorological Observations

Daily records were kept for rainfall (Max.
27.7 mm on 11.2.1982), water evaporation
(Max. 12.4 mm on 25.6.1982) temperature

(Max.39.1° C on 11.8.1982), wind velocity
and sun reflection, at Yermasoyia Dam.

Records were also kept for rainfall
29.0 mm on 6.11.1982) and water evaporation
(Max average 10.4 mm for 7 days period,
24.6.1982 - 30.6.1982) at Polemidhia Dam.

Quarry and Gravel Pits Permits

Fourteen applications for quarries and gravel
pits licences, were examined and submitted
to the Senior Mines Officer.

Dams and Reservoirs

In the District of Limassol there are fifteen
Dams and Reservoirs. Maximum water stored

during 1982 and other data are recorded
under OPERATION AND MAINTENANCE
DIVISION.

INVESTIGATION AND DESIGN

The solution of the irrigation and water
supply problems of all the populated areas
of Limassol District was the major task of
this section.

Irrigation Branch

For the development of irrigation systems

of Limassol District, 32 cases were examined,
and the relevant designs were prepared for
the total cost of £385,512 as follows:

Water Supply Branch

For the development of water supply systems
of Limassol District, 96 cases were examined
and the relevant designs were prepared for
the total cost of £823,227 as follows.

CONSTRUCTION

Routine Irrigation and Domestic Water
Supply Schemes
Several schemes were constructed by the

Limassol Regional Office for minor irrigation

schemes, village water supplies and water
supply schemes for refugee housing estates.
These are listed wunder CONSTRUCTION
DIVISION.

Materials and Machinery

By the end of the year 1982 the following
materials and machinery for irrigation and
water supply projects have been used.
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(Max.

OPERATION AND MAINTENANCE

The Limassol Regional Office was responsible
for the operation and maintenance of all
projects in the District of Limassol.

For repair and maintenance of water meters
and valves, and general maintenance and
painting of metal structures, timber etc. A
sum of £7,515 was spent on Yermasoyia -

Polemidhia distribution network, £916 on
Polemidhia dam, £2,086 on Yermasoyia
Dam, £590 on Pissouri irrigation schemes,

£7,487 on Amathus W S scheme and £8,631
on several village water supply schemes.

MEETINGS

During the year under review, the regional
Engineer attended several meetings as the
representative of the Director of the Depart-
ment.

TABLE X-1
ITRRIGATION SCHEMES PREPARED
IN 1982

Ser.
No.

Est.

Village and Description Cost

1  Kyperounda. Improvement
of distribution system
and construction of new
storage tank for Kyperounda
Irrigation Division........

2  Pelendria. Improvement of
Kato Livadhia proposed
Irrigation Division........

3  Kato Mylos. Improvement
of distribution system of
Koutsoullas Irrigation
Association.....«eeee. o owiene

4 Lemithou. Utilization of
BH 49/77 for the improvement
of new area at Platanoudhia
and Sykoudhi localities....

5 Kato Polemidhia. Extension
of distribution system to
new area of 40 donums of
Kato Polemidhia Irrigation
PDIVIiSION v viwmimieis wininwaisme sisise

6 Kowka. Improvement of

Arniadhes Irrigation

DIAVASITON er0ix6:9 w08 @iermusT:0) 05 6062006

Asomatos. Removing of a

sluice valve at plot 56/1

Sh/Pl 58/23 of Yermasoyia-

Polemidhia distribution

46 765

<1
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10

11

12

13

14

15

16

17

18

19

20

Agridhia. Improvement of
Koniscro Irrigation

ASSOCLALION v viwe wan assisaiaiais 2
Kolossi. Extension to

Merras of Kolossi Irrigation
Division from Yermasoyia-
Polemidhia distribution

system

ISt SOLUEIoN: «wwies ewivisisins . 45
2nd SOLNEION a5 wie e ssatsie s 23
Ypsonas. Removing of a

sluice valve at plot 228

Sh/Pl 58/7 of Yermasoyia-
Polemidhia distribulion

SYSEEM s iatsvivieneivmvie sieiaiaieis e
Zakaki. Removing of a

sluice valve at plot 53

Sh/P1l 59/1 of Yermasoyia-
Polemidhia distribution

SYSTEMiysasis e sismielsin Seleaee
Agridhia. Improvement of

Kato Enetikos Irrigation
DAVAISION: s cuewivissessdsseviams 2
Ayios Pavlos. Improvement

of Dhomes and Dhymma tou

Khoriou Irrigation Division

by constructing common

storage tankK......ccceeeecns 15
Kato Polemidhia. Installa-
tion of new sluice valve

at plot 45/2 sh/PlL 58/16

ol Yermasoyia-Polemidhia
distribution system.........
Lemithou. Utilization of

BH 134/78 for the Improvement
of Lemithou Irrigation

DIVISION: 53 6540 i s aafaaisss 35
Zakaki. Removing of a

sluice valve at plot 22,

Sh/P1 59/9 of Yermasoyia-
Polemidhia distribution

SYS M ci0:00 w0100 00000000 00008
Trimiklini. Removing of
Trimiklini Dam pipelines

from plots 302/1/2, 303/1/1/2
300/1, Sh/Pl 47/29.......... L
Trakhoni Extension of
Yermasoyia-Polemidhia

Project. Re-evaluation

of improvement and extension
of distribution system (2nd
PhasSe) .ueeeeeenceneenceccnns 27
Ypsonas. Installation of

new sluice valve at plot

354 Sh/P1l 58/7 of Yermasoyia-
Polemidhia distribution

SYSEENM, vieia:es0immswonmimwimeivseisie oe
Akrounda. Removing of

pipeline from plot 127

Sh/Pl 54/12.W.2..cccveeunnnn

120

540

900

700

620

500

300

250

100

50

150

21

22

23

24

25

26

27

28

29

30

31

32

In addition to
(applications)

Kyperounda.  Tmprovement ol
Frakhli -Postant Irrigation
Association..........c.euue..
Kyperounda. Improvement of
Appis-Avlaki tous Palazidhes
Irrigation Division.........
Kyperounda. Improvement of
Livadhi tis Mesis Irrigation
Association........ S P ———
Kyperounda. Improvement of
Halospitiaes-Arcappis
Irrigation Association......
Kyperounda. Improvement of
Halospitiaes Irrigation
ASSOCYALLON viviwimimie wrssmsisin e sine
Trimiklini. Substitution of
Dam pipeline near Karidaki
restauranta:ceis sasietemsiavasises
Kato Platres. Extension to
plot 142 Sh/Pl 47/11 fron
distribution system of Kato
Platres Irrigation Division.
Kyperounda. Improvement of
Panayia Irrigation
ASsociatione. swisisise s s e
Episkopi. Cleaning and
testing of boreholes
hydrological Nos 1532 and
13Bl e sancwsmitsesen salaanias
Limassol by pass. Removing
of pipelines on the new road
between Limassol-Ypsonas-

Trakhoni. Installation of
new sluice valve at plots
128/2, 128/3, 129, Sh/Pl
58/15 of Yermasoyia-
Polemicdhia, distribution
SYSEEM; iz cieveisos smmeisissmess
Saittas-Karvounas. Removing
of pipelines on the new road
between Saittas-Karvounas
YOCALI Y. o o 0i06 bin:sioia0055,55 #ies

the above 85

11 050

200

cases

were examined and the

relevant technical advice was given to
those concerned.
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TABLE X-2

DOMESTIC

PREPARED IN 1982

Ser.
No .

1

10

11

12

13

14

15

166

Village and Description

Sotira. Improvement of
water supply scheme by
taking the overflow of
Ypsima-Sykaria spring......
Plataniskia. Design to
substitute parts of the
pipeline from the spring

Yermasoyia. Removing of
pipeline (4" dia) from
plot 181, Sh/P1l 54/36......
Akrotiri. Improvement of
water supply scheme and
construction of new
storage tankK.....cccecacn.n.
Kolossi. Refugee self-
housing scheme, phase D....
Agros. Subslitution of
Agros water supply pipeline
from Karvounas locality to
Kyperounda hospital........
Amathus water supply.
Supplementary supply to
LEMONTA BAY hotel..........
Akrounda. Supplementary
supply for land division
(file D382/81)....ccccuunn..
Ayios Athanastos.
cvaluation for land
division (file D 940/71)...
Ayios Athanasios. Re-

evaluation for land division

at. plols 327, 328/2 Sh/pPl
54/42 (File D47/74) .c.......
FPyrgos. Re-evaluation for
land division at plot 674/4
Sh/P1 54/39 (File B103/77).
Ayios Athanasios. Re-
evaluation for land
division at plots 358,

359, sh/Pl1 54/42 (File
PAB 3/ T3 ereesioissrsseysssisiamereis
Kato Polemidhia. Re-
evaluation for land
division (File 144/74).....
Prastio-Evdhimou. Design
t utilize BH 57/81 for the
improvement of village
WALEY SUPPLY: oo eemeeicaois siaes
Kato Polemidhia. Design Lo
subsltitute the distribution

WATER SUPPLY SCHEMES

Est.
Cost

10 000

1 450

4 700

33 000

18 200

2 074

355

730

3 300

750

770

1 080

440

26 200

45 300

16

17

18

19

2
r'4

22

23

24

25

27

28

29

30

Amathus. Supplementary
supply to plot 97/4/1/5
Sh/PY: ‘54745 5 vavwswsesmse
Amathus. Supplementary
supply to coffee shop near
AVENITA ‘hotel.:e. sweissesi =
Phini. Supplementary
supply to Troodhitissa
MoNasStery...cswsas sisisiseeisees
Ypsonas. Re-evaluation
land division at plot 154
Sh/P1 53/55 (File D79/79)..
Monagroulli. Re-evaluation
for land division at plot
876/1 sh/Pl 54/32 (File
BT729/ 77 ) s sweisvai s wm i ,
Yermasoyia. Re-evaluation
for land division at plot
349 sh/Pl 54/43 (File

D 205/ T9Y: sinvwentnsn sasisi
Yermasoyia. Supplementary
supply to plot 89/2/1

Sh/PL 54/52: 5550609 mesmis
Yermasoyia. Extension of
pipeline of the distribution
system to Androkidou

740

230

12 500

340

390

280

380

950
Trimiklini. Re-evaluation
for removing part of the
pipeline of Lania water
SUPPLY o.vi0 0 0r0r0 siwie wimsiassiaie e @i
Pano Kividhes. Design to
substitute the pipeline
between the old spring

Moutayiaka. Design to
substitute part of the
central pipeline near
Parekklisha village and
installation of ball
valves at the storage
tanks of the villages

of this scheme...... o ouniniziaie
Trakhoni. Supplementary
supply for land division
for the permanent
inhabitants of the

VLLLAGE. oo oicinsisiesevarsim oo sseie
Moniatis. Design to
improve the village water
supply scheme........... S

Trimiklint. Design to
improve the village
water supply scheme......... 44 600
Pigssouri. Supplementary
supply for CYTA building

at plot 112/1/2 Sh/Pl

SIS e swasisnstoeras Scorels CElels s




31

32

33

34

35

36

37

38
39

40

41

42

43

34

45

46

47

Erimi. Substitution of

central pipeline of Erimi-

Kolossl water supply at

Erimi village..cecses6.00.0080

Ayios Athanasios. Re-
evaluation for land
division at plot 442

Sh/Pl 54/42 (File D167/66)..

Potamos-Yermasoyias.
Supplementary supply to

plot 127 sh/PL 54/52.......

Kolossi. Refugee self-

housing scheme phase E.....
Re-evaluation

Yermasoyia.

for land division (File

D 283/ v newmmommwmimmismesis

Amathus. Supplementary
supply for RITA COURT at

plot 168/2 Sh/Pl 54/45.....

Kellaki. Extension of
distribution system and

consltruction of new storage
tank at Panayia tou Glossa

10 200

2 550

1 200

1 300

460

800

1OCAALRY suarveuncossins seimmponerens 15 100

Moutayiaka.
Palodhia.

Akrounda. Supplementary

supply to 7 houses at plot

66 Sh/Pl1 54/11.E.2 (File

B X46/B0) o5 cvawnniaeassais
Supplementary
supply to A & B Semiramis

at plot 50 sh/Pl 54/52.....
Installation of

Yermasoyia.

Yermasoytia.
water meters at BHs

Hydrological Nos 8, 287, 286,
858 948. . svsssveesanaeee s
Supplementary

Yermasoyia.
supply for land division

at plots 245/2, 245/3, 245/4,
244/1, sh/Pl 54/51 & 54/59

(File Nos D 694/71 and

D T022/.68 ) ssnwmesans s
Re-evaluation of

Kandou.
self housing scheme at

Kandou village...........
Re-evaluation

Kato Amiandos.
for land division, (File
D 109/81)
Ayia Phyla.

supply from Mcsayitonia

storage tanks of Limassol

Water Board
Amathus. Supplementary
supply for land division
(File D 107/80 and

B 106/80)

Refugee self-
housing scheme phase C.....
Extension of the
distribution system........

Pmergency scheme
to 1mprove Ayia Phyla water

5 150

1 000

200

670

650

2 310

1 150

250

9 800

3 900

48

49

50

51

52

53

54

55

56

51

58

59

60

61

62

63

64

65

66

Pelendria. Stock farm

water supply....... . aeTaiiareNy

Amathus. Supplementary
supply to plot 255/2/5

Sh/BY: 54/45 . ieiimaeinasnsivs

Amathus. Supplementary
supply to plot 34/1/1

Sh/PL 58/47..cossessveisnns

Kolossi. Supplementary
supply for land division

for the permanent inhabitants
of the village...ecevceeess
Substitution of
the distribution system of
the water supply scheme....

Aytia Phyla.

Ypsonas. Supplementary
supply for land division

(File D T719/718) ceinsiisnaass
Supplementary

Yermasoyia.
supply to plot 126 Sh/Pl

SO st sdiananbosnons

Asomatos. Supplementary

supply for land division,
(File D) 757/78) . ¢ s.0.00 5005

Supplementary

Sounti-Zanaja.
supply for land, (File

B I27/80) 50005 0asnssss0008
Supplementary

Pano Platres.
supply for land division

(Exile D 2267/82) .5 5.0 5
Supplementary

Pano Platres.
supply for house, (File

B TAAIBLY . orwdimmmsino it dnrn s

Ayios Athanasios. Re-
evaluation for land

division (File D 297/79)...

Yermasoyia. Substitution
of part of pumping main
of BR 25/72..c000 olsieiaie aieeere

Ayios Athanasios. Re-
evaluation for land

division (File 931/71).....

Kouka. Supplementary

supply for land division,

(File D 160/82) and
removing of Arkolakhania
spring pipeline from the

land ‘AiVsSioN. s sesesicswsses

Pyrgos. Substitution of

water supply distribution
SYSEEM: saiceia s aie svnmisiinen e
Paramytha-Palodhia-Spitali.

Design Lo utilize the BH
8/82 for the improvement
of water supply of the

three villageS...ccccececens
Extension of the
distribution system.........
Omonia Government
Housing Estate, New Scheme..

Arakapas.

Limassol.

640

200

900

000

800

500

530

250

400

80

144

000

750

300

100

000

500
450

000
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67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

168

Amathus. Supplementary

supply for G Rousos complex,
(File B 297/82) i sswwais seis D
Kandou. Repairing of

pumping system..... Siw e e e
Korphi. Extension of the
distribution system....... T |
Potamos-Yermasoyias.
Supplementary supply to

plots 293/5, 293/4, sh/Pl

547/5) 5% viare S SRS e e e 1
Palodhia. Improvement of
Palodhia-Polemidhia camps
distribution system......... 1
Amathus. Supplementary

supply to plots 518, 519,

Sh/P). 54144 vavscasesn v
Evdhimou. Substitution of
water supply distribution
SYSLEMaa e uiess vwsieiseiaissleiesse:s 4
Amathus. Supplementary

supply to plot 149/7,

sh/pPl 54/45 (File B392/82).. 8
Ypsonas. Re-evaluation

for land division (File

D 91/79) seminn e sveswmmbsme & 1
Ltmassol. Removing of
pipeline between Limassol

and Moutayiaka near the

sea shore road....c.ceecacee- 11
Palodhia. Re-evaluation

for KTIMATIKI land division
(File D 38B/79) . swseiwwmmaais 2
Kato Polemidhia. Re-
evaluation for plot 261/1,
Sh/P1 53/56 (File D592/79).. 1
Potamos—-Yermasoyias. Removing
and 1nstallation of pipeline

near Potamos Yermasoylas

b dg\ ...................... 3
Kapilio. Installation of

waler melers to all the

houses of the village....... 1}
t’erapedhi. Re-evaluation

for land division (File

D 4337/82) 0« ovivisionss oreimisimspiomsrsimie 4

Polemidhia. Re-evaluation
for land division (File

D 270780}« olicsiniermis: e, isioyeisioiaiais
Yermasoyia. Re-evaluation
for land division at plots
48, 49, sh/Pl 54/43 (File

259/ T2 ) 0 scorssimimivisinisconsioin wisimminie 5

Ypsonas. Re-evaluation

for land division, (File
D 2TFB2) v yaswmnnssmmerames s
Panc Kividhes. Swpplementary

supply for land division for
the inhabitants of the

100

50

300

670

760

660

300

000

030

200

000

100

204

000

600

900

900

150

900

86

87

88

89

90

91

92

93

94

95

96

In

(applications)

Kato Polemidhia. Re-
evaluation for supervision
of land division (File

D 592/79) vewwewsmaenie eeeieiea
Louvaras. Supplementary
supply for buildings at
plots 413, 414, Sh/Pl

48/34, (rile B 360/82)......
Ypsonas. Removing of
pipeline from the land
division Sent Sylas

(File:Di 309/79) careesmiersisivs .
Amathus. Supplementary
supply to plots 199, 171,
¥73/2, 175/2, 176/2, 197/2;
174/2, 198/2, 200, 201,

Sh/P1 54/49 of Union National
Companyi«ssassae s ieie e sl
Amathus. Supplementary
supply to plots 87/3,
89/1/1/2, 88/1, 87/2, 88/2,
Sh/P1-54/45. . svsvinsesamsss
Evdhimou. Supplementary
supply to 4 new plots near
self housing scheme.........
Trimiklini. Relocation of
proposed storage tank to
another position (plot 324,
Sh/PX 47/21) con e eavmiaisn
Khalassa. Supplementary
supply to the new village
Khalassa from Kephalovrysos
SPEAN s siesen wnaese

200

390

7 400

4 800

5 000

240

3 000

58 000

Klonari. Supplementary supply
from Kellaki water supply
distribution system.........
Ayios Athanasios. Re-
evaluation for land
division at plot 386,

Sh/Pl 54/42 (File D 829/71).
Ayios Athanasios.
Supplementary supply for
land division at plots

411, 412, sSh/Pl 54/42

(Pile: 53/ TT) . crciiwaraireisevivin

7 900

970

900

addition to the above 83

were  examined and

cases
the

relevant technical advice was given to
Lhose concerned.




TABLE X-4

MATERIALS USED BY LIMASSOL

REGIONAL OFFICE

Materials Used

Asbestos cement pipeS......
Concrete aggregates........
Cements . ...c i o mee:onnm e m e e

Steel Reinforcing bars

Special fittings & Joints... 23
Sluice valveS..cceceececcen.
Hater METErS. . cos.veeesionen:e
Victaulic pPipeS..eceeesccsos
Galvanised iron pipeS......
Sand for pipe bedding......
Steel PiPeS: e s ssscscnssess

Minor
Projects

16 km
975 m3
208 tons
108 tons
133 No.
496 No.
091 No.

85 km
383 m?
0.9 km
1.5 km

TABLE X-3
MACHINERY USED BY
REGIONAL OFFICE

Machinery Employed

Dumper trucKsS........
CoOmMPreSSOrS.ceececeess
DiCOJEES o 0.0 .00 00 0:0:0:00:9
Land-rover...........
Concrete mixers..... S
Cutting machines.....
Centrifugal pump.....

Welding machine......
EXCaVAtOrS e aseisivens

LIMASSOL

-----------

Hours

726
3 289
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X1 PAPHOS REGIONAL OFFICE

by

A Lambrou
Executive Engineer |
Regional Engineer

General

In 1982 the staff of the Paphos Regional
Office was composed of the following:

1 Executive Engineer | - Head
4 Technicians |

3 Technicians |l

5 Technicians (Daily)

1 Assistant Chief Foreman

1

«

Secretary

lhe above stalf a‘e engaged in carrying
out all activities of the Water Development
Departrment i Paphos District. For this
purpose the work is divided into four
main sections as follows:

e Water Resources Section

® Construction Section

e Design and Investigation Section

e Operation and Maintenance Section

The main activities of each section are
outlined herebelow as follows:

WATER RESOURCES

The staff of the water resources section
was engaged on the collection of
Hydrological data as follows:

Surface Hydrology

During the year 13 permanent stream
gauging stations equipped with automatic

170

water level recorders were in operation
and weekly visits were made for observation,
maintenance and calibration purposes by
the use of current meter.

A total number of 682 current meter
measurements were taken during the year
for calibration purposes. Also sampies for
suspended sediment load and boron analysis
were taken regularly.

Springs
During the year 38 springs were under
observation and a total number of 536

spring discharges were gauged by current
meter or volumetrically.

Village Water Supply

villages was
September

supply of 132
months of

The water
gauged during the

and October and samples for lonic &
Nitrates were taken. Also the reading
ol 46 water meters of Paphos Lower

villages, ten of Arminou and one of Timi
water supply were taken every month.

Rainfall

Five rainfall observing stations equipped
with automatic raingauge recorders were
in operation during the year, under weekly
and monthly visits for observation.

Observing Stations




Ground Water Hydrology

in South Western
the help of

Ground water conditions
Paphos were observed with
126 wells/BHs.

Ihe distance from established benchmarks
on top of every observation well/BH to
the ground water level was measured
twice a year at the end of the wet
season (March) when it is expected to be
at highest level and at the end of the
dry season (November-December) when it
is expected to be at the lowest level.

In addition monthly or weekly measurements
of the ground water Ilevel were taken
from 120 wells/BHs during the year for
special studies.

A total number of 445 samples for analysis
were taken from wells/BHs, springs and
streams, 160 of which for lonic, Boron &
Nitrates, 20 for suspended sediment and
265 were analysed in the Paphos district
office for chloride content.

Questioning

The annual questioning was carried out in
South Western Paphos Hydrological area
on 2500 owners of wells during Summer
for determining the ground water extracted,
area irrigated and kind of crops planted.

Well Sinking Permits

A total number of 148 applications for
sinking and covering permits of wells/BHs
were examined and submitted to the
District Officer Paphos.

These applications were finally examined
by the Advisory Committee of the Ministry
of Agriculture and Natural Resources and
79 were approved.

Encroachment in Rivers and Streams

Twelve cases for land encroachments in
rivers and streams were examined and
the Director of Lands and Surveys Depart-
ment was adviced accordingly.

Quarries and Gravel Pits Permits

Twenty six applications
gravel pit

The Hydrological section wundertook to
supervise implementation of the special
conditions laid by the Department to the
Contractors exploiting the gravel and
sand of the river beds.

for quarries and
permits were examined.

Pumping Schemes on T/C boreholes

Five applications regarding improvement
of Turkish boreholes were received by
this office and relevant investigations

were carried out. When necessary pumping
schemes were prepared and reports were
submitted to the General Committee for

approval.
Plotting
During 1982, 81 new wells/BHs were
plotted on LRO plans for Tremithousa

village covering a total area of 5.4 km2,

Pumping Tests

During the year nine pumping tests were
carried out and relevant reports were
submitted to the Director of the Depart-
ment.

CONSTRUCTION
The Construction Programme of the Paphos
Regional Office for 1982 included 17

water supply and irrigation schemes of a
total cost of £354,410.

Analytically the various
in Paphos District are
CONSTRUCTION DIVISION.

executed
under

works
listed

INVESTIGATION AND DESIGN

The main task of this section is to solve
all water supply and irrigation problems
in Paphos District. Additionally to investiga-
te the several applications and complaints
forwarded to us by the District Officer.

Irrigation Schemes

The planning and design of irrigation
schemes were in progress during 1982
and a total number of 12 new projects
were prepared. These schemes were
submitted to the Director for approval
and submission to the Interdepartmental
Committee for evaluation. The table
below shows separately the extent of
land and the cost of each irrigation
scheme.

Village Water Supply Schemes

The design of new water supply schemes
for Paphos District continued during 1982
and a total number of 6 schemes were
prepared and submitted to the Director
for approval.
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OPERATION AND MAINTENANCE

During 1982 the Paphos Regional Office
dealt with the operation and maintenance
of the several water works in Paphos i.e.
Paphos Dams, Khrysokhou Valley irrigation
scheme and the various Government water
supply schemes.

Regarding the Government water supply
schemes a detail report covering both the
expenditure and the revenue generated

has been submitted to the Director.
COMMITTEE MEETINGS

During the year under review the District
Engineer attended several meetings as
the representative of the Director or as
member of several local committies.

TABLE XI-2
DOMESTIC WATER SUPPLY SCHEMES

PREPARED IN 1982
Ser. Est.
No. Village and Degscription Cost
1 Tala pumping scheme BH .

AT D ereiimimsmmisimimimisimimiossyasoininse 21 000
2  Khoulou pumping scheme

BH . L9/BIL . viereisisvermse;svis:mmmmmsoe 13 400
3  Nikoklia pumping scheme BH

599 & 6/ 1 cavvevionvoons oo 1 640
4 Lemba new house to house

SCHEME v siurssaversisre: misisie e sisrare 1 940
5 Peyia  punping scheme BH

Y82 05 s 0 usrecomarseisimesoewas 68 600
6 Ytolou improvements to

distribution system........ 2 300

TOREL araiainive sieivaoamsiaesaneiEe £108 880
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TABLE XI-1
IRRIGATION SCHEMES PREPARED
IN 1982
Ser. Est.
No. Village and Description Cost
£

1 Salamiou pumping scheme

BH 97/79 (210 donums)....... 74 197
2 Aytos Yeoryios pumping

scheme BH 107/60 (270

(6%0) 31111 1=1) [ AP S e s 33 500
3 Ayios Nikolaos pumping

scheme T/C BH (100 donums).. 2 540
4  Kelokedhara-Ziripillis

pumping scheme BH 65/64

(260 donums) «.cvuunn.. seseen 524000
5  Khoulou-Ammati pumping

scheme - spring (442

AONUMS]) 5 e o7 0,076 /0 mmain s seaeis 19000
6 Miliou gravity scheme

potamos Liskiari............ 61 000
7  Kato Akourdhalia gravity

scheme Milarka-Potamos...... 16 500
8 Trakhypedhoula pumping

scheme BH 173/61 (300

dONUMS ) eeveveecenanann eeeeee 12 293
9 Kouklia pumping scheme BH

632 (256 donums)..... ceeese. 56 000
10 Steni, Ayios Isidoros

gravity scheme (29 donums).. 1 310
11 Nata river training........ 1 875
12  Souskiou pumping scheme BH

96/26 (212 donums).......... 43 300

TEEAL « ovmmwsememeremenes.s ..£489 515

1"



