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| GENERAL

Introduction

Intensive effort in all fields of work continued
throughout the year 1981 on planning and
construction of projects along with the
struggle to maintain adequate domestic
water supplies to towns and villages to allevi-
ate suffering from water shortage especially
for Nicosia town which, as aresult of the Tur-
kish Invasion in 1974 and the flight of refu-
gees to the south, has experienced a
population explosion that has rendered
water sources, storage and distribution
mains capacity inadequate to cope with the
demand. Planning of additional emergency
measures for the combined water supply of
Nicosia, Larnaca and Famagusta as well as
several villages was under way by the end of
1981 for construction within 1982 to give a
measure of relief together with the new Khir-
okitia - Nicosia connection and until more
radical solutions are implemented as pro-
vided under Vasilikos - Pendaskinos Project
and in the long term the Southern Conveyor
Project.

During 1981 and for the seventh year run-
ning all activities of the Department were
confined to the southern part of the island
due to the continuing occupation of nor-
thern 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 communica-
tion through the good offices of the UN
peace keeping force for the unified water
supply system of Nicosia town.

Due to above normal rainfall during the year
there was some improvement in the aquifers.
However this was not the case with regard to
the Kokkinokhoria area which remains a
grossly overpumped aquifer.

In 1981, the Paphos Irrigation Project
entered the last stages of construction with
full completion of the project expected in
1982. Similarly construction of several
ponds and Xyliatos Dam within the Pitsilia
Project was well advanced and construction
of Khirokitia - Nicosia pipeline and pertinent
works within the Vasilikos - Pendaskinos
Project was nearing completion by the end
of the year.

Feasibility studies for the development
options selected for the Southern Conveyor
Project and the Khrysokhou Watershed Irri-
gation Project continued throughout 1981
and are scheduled to be completed within
the first half of 1982.

Although actual construction work expendi-
ture in 1981 (just over £9 million) was slightly
lower than that of 1980 there was again an
overall all time record expenditure in 1981
amounting to £11,642,262 as against

£11. 328, 399 in 1980.



BRIEF DESCRIPTION OF PROJECTS
Major Projects Under Construction

The Paphos Irrigation Project (PI P) is the lar-
gest and most important projectconstructed'
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 to be 36 MCM/year
and will be provided by the Xeropotamos
River flow (22MCM) regulated at Asprok-
remmos where an earth dam is being con-
structed. 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).

Construction of the civil works of the Project
commenced in 1976 and the target date for
its full completion was the year 1981 while
irrigation supplies from the boreholes in the
river aquifers were available to the adjacent
areas of the Project where distribution
networks were completed as early as 1979.
The PIP will be fully completed by the end of
1982 and the total cost of the Project is esti-
mated to reach £24 million.

The main works of the project area) Asprok-
remmos Dam with a51 MCM capacity reser-
voir b) 24 boreholes c) the 12km concrete
lined trapezoidal canal, max. flow capacity
4.2 m3s d) 14 pumping stations, e) 41 km
long main conveyor pipelines and canaletti
and f) 540 km long irrigation distribution
networks for all sectors of eastern and west-
ern areas.

The Land Consolidation Authority has car-
ried 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 will be con-
structed by the same authority. In addition
26 km of farm access roads are built by the
PIP.

The Project beneficiariesare3500 farm fami-
lies (mostly small owners), 980 landless fam-
ilies (as seasonal labour) and 320 landless
families leasing government land.

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

The Project :ofinanced by the Government

of Cyprus and the World Bank which has
financed 77% of the foreign exchange com-
ponent of the project i.e.$14 million US dol-
lars, based on the 1973 estimate which was
UsS $18.2.

Pitsilia integrated Rural Development Pro-
ject (PIRDP) is a multipurpose project the
main component of which is water develop-
ment but which includes roads, education,
health, agricultural extension services and
research, loan facilities for agriculture etc.

The main objective of the Project is to stimu-
late the economically depressed mountaine-
ous region of Pitsilia aiming at raising the
standard of living of the inhabitants thus
checking the drain to the towns. The total
cost of the Project is estimated to reach ap-
prox £10 million of which US $10 million re-
present a loan from the World Bank.

The construction of water development
works started in 1978 and is scheduled to be
completed in 1983. The water development
component of the PIRDP consists mainly of
the construction of a) one dam at Xyliatos of
1.3 MCM capacity and its irrigation distribu-
tion network b) some 19 PVC lined off-
stream earth ponds of approx. 1.9 MCM
combined capacity and their irrigation distri-
bution networks.c) 30 No boreholeirrigation
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 con-
crete diversion weirs and pipelines.

The total expenditure for the water develop-
ment component of the PIRDP is estimated
at £6 million.

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

The basic objective of the Vasilikos - Pen-
daskinos Project is the development of sur-
face and ground water resources of the
region and their use for the agricultural
development of the area as well as for the
augmentation of the domestic water supply
of other areas, particularly the Nicosia. Lar-
naca and Famagusta water supplies

The main components of the VPP are a) 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 Marom
River for the conveyance of excess flows into
the Dhypotamos Dam reservoir d) convey-
ance and distribution systems covering an
area of 9,100 donums e) pumping station at
Dhypotamos, atreatment plant at Kornos, a
balancing reservoir and a conveyor pipeline
to Lakatamia Reservoir for Nicosia Water
Supply and b) a balancing reservoir and
pumping station at Kalavasos and a con-
veyor pipeline to Khirokitia treatment plant
for the augmentation of Larnaca - Fama-
gusta water supply.

The project water will be allocated a) for irri-
gation 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, Fama-
gusta and Larnaca areas (7.00 MCM per
year).

The agricultural development of the project
will be mainly in two areas a) the Vasilikos
area of 6100 donums belonging to Kalava-
sos, Mari, Zyyi, Tokhni, Psematismenos and
Maroni and b) the Pendaskinos area of 2400
donums belonging to Ayios Theodhoros. 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 Pro-
ject, 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 is
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 is scheduled to be completed by
1985/86.

Due to pressing need for additional water
supplies to Nicosia thefirst phaseof the Pro-
ject 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
will be possible as from 1982 to convey to
Nicosia treated water from the Khirokitia
Water Treatment Works. 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 thecommissioningof
this scheme is 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
(30,000m3day) coupled with the storage
facilities of the dam at one end and of the
new 40,000 m3capacity Lakatamia reservoir
at the other. Construction of the reservoir
was also practically completed by the end of
the year. With these facilities it will be possi-
ble to convey large quantities of water to
Nicosia during particular times when the fai-
lure of other sources (pumps, pipelines etc)
creates a large temporary shortage

The total expenditure for the first phase 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 Paraske-
vaides for installation. The value of this con-
tract 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 King-
dom. 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 mil-
lion loan (= approx.£1.9 million) from Kredi-
tanstalt FLir Wiederaufbau of West Germany
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 Kok-
kinokhoria area in the East where water will
be conveyed to the main potato producing



areas and for the needs of the newly esta-
blished touristic development in the region.

The main works of the SCP will be a) Kouris
Dam with acapacity of 120 MCM b) a 110 km
long pipeline ranging from approx. 1.5to Im
dia. from Kouris Dam to Akhna balancing
reservoir c¢) Akhna reservoir of 6 MCM
capacity d) distribution networks for 5 main
areas to be supplied with irrigation water i.e.
Akrotiri (1755 ha), Parekklisha (320 ha),
Mazotos (660 ha), Kiti (1600 ha) Kokkino-
khoria (5125 ha) and e) the domestic water

The Khrysokhou Watershed Irrigation Pro-
ject (KWIP) area is located in the north west-
ern 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 val-
ley and the coastal belt area from Neokhorio
to Pomos villages as well as to 1300 ha in the
uplands of the Yiolou - Stroumbi - Polemi
area.

The main Engineering components of the
project are: a) The Evretou dam, on the Stav-

COUNCIL OF MINISTERS

supply component of the project with three
treatment works, some 200 km of treated
water pipelines etc.

The main aim of the projectistosupply 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 the year 2010 and
approx. 33 MCM of water for the irrigation of
over 10,000 ha of land as listed above.

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

ros tis Psokas river, with a storage capacity
of 25 MCM b) the Ezousas dam near Ayia on
the upper Ezousas river, with a storage
capacity of 8 MCM. c) the lowlands con-
veyor, a double purpose pipeline of about 60
km length which will divert the winter flowof
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 irriga-
tion areas.

The three existing dams in the region namely
Argaka, Pomos and Ayia Marina with a com-
bined 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 Janu-
ary 1981 prices.

DEPARTMENTAL ORGANIZATION
The Water Development Department

The Department of Water Development.
Ministry of Agriculture and Natural Resour-
ces, 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 minis-
tries.

Water development projects include domes-
tic water supplies, irrigation and drainage
projects, flood protection works, protection
works against pollution of water resources,
groundwater recharge works and other rele-
vant works.

The Government institutional set up for
water resources conservation and develop-
ment and theroleof the Department of Water
Development is shown on page 4.

The Departmental Organization is shown on
page 7 and is made up of:

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

The Division of Planning which deals with
the preparation of reconnaissanceand feasi-
bility studies prior to the detailed design of
major projecis. The works for planning
include field investigations for hydraulic
structures, laboratory testing for these struc-
tures, water use studies, hydrological evalu-
ations, evaluation of benefits, technoeco-
nomic 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
major projects after feasibility stage. In this
Division the drawing and topographic func-
tions of the Department are also incorpor-
ated.

The Division of Construction which is
responsible for all construction work whe-
ther carried out by direct labour or by con-
tract.

The Division of Operation and maintenance
which controls the operation and mainte-
nance 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 arather 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 mainte-
nance of projects, investigations and plan-
ning for small projects and control of
construction work.

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

All legal matters concerning the day to day
operation of the Department of Water Devel-
opment in particular and the Ministry of Agri-
culture and Natural Resources in general are
being referred to the Legal Adviser of the
Department for scrutinization, adviceand/or
action.

These legal matters are multiform and may
involve inter alia, amending laws, handling
cases in courts, attending meetings and so
on.
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TECHNICAL STAFF OF WDD ON 31.12.81

MONTHLY DAILY 8. ON CONTRACT TECHNICAL STAFF O AD PWtSWEEH EE ME G H CH osTIE TS ST TL CFACFT2 s DRF PR ToTAL

Permanent Ordinary staff 1117 1151 2 2 6 12 28 A 8 A5 AO 17A
Permanent Development staff a 1 1 1 3132 9 13 9 55
Temporary Development staff n 1 11 3 38 9 6A
Daily paid staff and on contract n 2 1 50 A 2 1 71
TOTAL NUMBERS 1117 1A 2 2 A 1 25 6 15 Al 6 17 1A6 A 258 1 36A
DISTRIBUTION OF STAFF
i Water Resources 1 1 12 15 2 22
H Planning 2 1 1 5 9
Design 1 7 2 2 11 20 3A
IV Construction 1 A1 17 2 2 6 A 19 A7
V. Small Project Planning 1 1 1 2 1 2 8
VI Operation & Maintenance 1 1 2 1 1 2 5 13
Divisions

Vit Paphos Irrig Project 6 1 22 2 2 33
vl Southern Conveyor Project 1 7 1 2 1 26 1 39
X Khrysokhou Project 2 2 3 7
X Vasilikos Pendaskmos Pr 5 1 6 12

X1
Administration (Head O ffice) 11 1 3
Regional Offices (F'sta L'ca. Limassol. Paphos 2 13 6 30 23 65
On scholarship 3 1 1 5
Vacancies a 1 2 2 13 2 A 9 2 9 67

TOTAL NUMBERS 111 7 1a12 2 A 12 5 6 15 Al 6 17 1A6 A 258 1 36A

AD
PWE
SWE
EH
EE
ME

CH

os
TIE

TS
ST
T!
CF
ACF
T2

DR

PR

REFERENCE

Director

Assistant Director
Principal Water Engineer
Senior Water Engineer
Engineer Hydrologist
Executive Engineer
Mechanical Engineer
Geologist

Hydrologist

Chemist

Quantity Surveyor
Topographer Irrigation Eng
Technical Superintendent
Senior Technician
Technician 1st Grade
Chief Foreman

Assistant Chief Foreman
Technician 2nd Grade
Surveyor
Draughtsman
Foreman

Programmer
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The Pedhieos river flood of February 1981 as seen from the Grivas-Dhiyenis Avenue bridge in
Nicosia. The peak flow recorded on 24.2.81 at Kambia measuring station was 15m3hour. WDD

Photo C38-1 (24.2.81)

FOREIGN TECHNICAL ASSISTANCE

The following sections of work were dealt
with during the year.

United Nations

Technical assistance received from United
Nations during 1981 was:

(i) Experts - Paphos Irrigation project.
B Milinusic. FAO Senior Irrigation Engineer
continued his Services with us throughout

the year as the Project Manager of the
Paphos Irrigation Project.

A A Metekoy, FAO Associate Expert was
assigned to Paphos Irrigation Project from
November 1979 to December 1981

(ii) Experts - Vasilikos Pendaskinos Project

M A Gutierrez Frias. FAO Expert resigned
from his assignment as project Manager, in
April 1981.

(iii) Experts - Khrysokhou Watershed Irriga-
tion Project

J H Visser, FAO Water Resources Engineer
continued his services as Project Managerof

the Khrysokhou Watershed Irrigation Pro-
ject throughout the year.

M Brat. FAO Economist finished his services
with KWIP on the 14th December, 1981.

J W F Cools. FAO Associate expert Agro-
economy continued his services with KWIP
throughout the year.

A J Meulenbroek. FAO Associate expert
Hydrology finished his assignment to KWIP
on the 15th August, 1981.

W van der Linden. FAO Associate expert,
Hydraulics Engineer continued his services
with KWIP throughout the year.

Consultants - KWIP

The following consultants continued their
missions to KWIP throughout 1981 as fol-
lows:

R M DOAKE, Dam Engineer worked throu-
ghout the year on the studies of two dams
(Evretou and Ezousas) and the Uplands and
Lowlands Water Conveyors, as part of the
KWIP Irrigation development Scheme, and
contributed to the preparation of Annexes



4A. 4B and 4C of the Feasibility Report.

M Richardson. Dam Engineer started work-
ing with KWIPas from 19th January 1981 and
finished his assignment on 23th December,
1981. He assisted in the preparation of
Annex 4C of the Feasibility Report and the
Tender Documents of the main Uplands
Conveyor.

I M Goodwill. Consultant in Water Resources
Systems continued his services with 3
missions totalling 14 weeks (January-
February, March-April, July-August). He
contributed to the preparation of Annexes 2
and 3 of the Feasibility Report and tender
documents for the main conveyor.

P Boyd. Consultant in Irrigation Engineering
continued his services with 5 missions totall-
ing 14 weeks (February-March, May-June,
July, September, November). He assisted in
the preparation of the final design report,
and the tender documents for the irrigation
network and he contributed to the prepara-
tion of Annex 5 of the Feasibility Report.

E H Taylor, Consultant in Dam Engineering
continued his services with 5 missions totall-
ing 7 weeks (February, March, April, June,
October). He assisted the KWIP dam
engineers with the feasibility design of the
Evretou and Ezousas dams and Lowlands
Main and Upland conveyors as well as with
the preparation of Annexes 4A, 4B and 4C of
the Feasibility Report.

D J C Laming, Consultant in Dam Geology
had 3 missions to KWIP totalling 4 weeks
(February, April, October). He assisted with
the interpretation of the geology at the Evre-
tou and Ezousas damsites and contributed
to the preparation of Annexes 4A and 4C of
the Feasibility Report.

G P Kruseman, Consultant in Hydrogeology
had one mission to KWIP from 25th May to
16th July 1981, totalling 7 weeks to assist
with the pumping tests analyses and the
preparation of Annexes 2 and 3 of the Feasi-
bility Report.

BRITISH TECHNICAL ASSISTANCE
Southern Conveyor Project

Four experts, from UK Ministry of Overseas
Development (ODM) continued throughout
1981 their work together with Cypriot staff
on the preparation of a feasibility study for
the Southern Conveyor Project.

They are:

H B Jackson Project Manager
M J Makin Agriculturist
Dr R J Grimble Agr. Economist
T J Kingham Civil Engineer

A detailed description of the work carried out
during 1981 is given in chapter Il of this
report.

Consulting visitors (SCP)

Dr B W Eavis, Irrigation Agronomist of the
land Resources Development Centre (UK),
visited the project between January 13 and
17 to assist in finalizing the Irrigation Pro-
gram of the SCP System Model, to advice on
mechanisation and to participate in a meet-
ing convened to coordinate island-wide sys-
tems for determining crop water require-
ments.

C A Robertson. Assistant Director of
LRDA/ODA visited the project from 13-16
October over the period of the 10th manage-
ment meeting.

CONSULTANTS EMPLOYED BY THE DE-
PARTMENT

The following consulting firms wereemploy-
ed by the Department for the design of vari-
ous components of projects.

SOGREAH, Grenoble, France for the design
and supervision of Paphos Irrigation Project
distribution and conveyance systems.

Sir M MacDonald and Partners, Cambridge,
England for the design and supervision of
construction of Asprokremmos Dam, Pa-
phos lIrrigation Project.

Sir M MacDonald and Partners, for the stud-
ies of 2 dams and main uplands conveyor of
Khrysokhou Watershed Irrigation Projectto-
gether with the KWIP team.

SOGREAH in association with Hydrocon-
sult, Nicosia for final design and contract
documents of Kouris dam, Southern Con-
veyor Project.

Sir William Halcrow and Partners, Swindon,
England in association with Balfours, Lon-
don for the feasibility study of the 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 Wal-
lace Evans and Partners UK in association
with C Chr loannides, Nicosia for the detail
design, contract documents and supervision



of construction of all Engineering compo-
nents of the Vasilikos-Pendaskinos Project,
phase Il

Sir William Halcrow and Partners in associa-
tion with A Prastitis and Associates, Nicosia
for the detail design and contract documents
of Evretou Dam, KWIP.

Lemon and Blizard, Southampton, England
for the design and supervision of Phase | of
the Vasilikos-Pendaskinos Project.

SUMMARY OF ACTIVITIES
Water Resources

The hydrometeorological situation given
here refers to the southern part of the Island
as the northern part is still under the occupa-
tion of Turkish troops and no such data are
available to us.

The precipitation for the hydrometeorologi-
cal year 1980-1981 averaged 574 mm which
is 108% of normal. Rainfall was above nor-
mal over the western areas (Peyia to Akhel-
ia), over all parts of the southern areas and
over small parts of the central plain (Meniko
to Kokkinotrimithia and Athalassa to Nisou)
and ranged between 110% and 125% of nor-
mal. Over some areas of Larnaca district
rainfall exceeded 140% of normal (Psevdhas
to Avdhellero). Over the remaining areas
rainfall was around normal or slightly below
normal (Yialia - Stavros Psokas-Kykko- Phi-
lousa, kapoura - Astromeritis, Nicosia - Kli-
rou - Analiondas - Lefkara, Kokkinokhoria).

The maximum amount of rainfall in a 24-hour
period was 198.0 mm recorded by an auto-
matic raingauge, installedatGoshi villageby
Soil Conservation Section of the Agricultural
Department, on the 15th June, 1981.

The first snowfall occurred on Mount Olym-
pus the highest peak of Troodos mountain
range, on the 21st November 1980. The last
snowfall occurred on the 23rd March 1981.

The air temperature was slightly above nor-
mal. The extreme maximum temperature
was 40.7° Creported by Nicosia town Climat-
ological Station on the 26th July 1981 and
the extreme minimum temperature was -4.2°
C reported by Amiandos Mines Climatologi-
cal Station on the 11th December 1980.

As extracted from the availabledata the max-
imum annual evaporation measured from a
USWB pan was 2145 mm reported by Larna-
ca Airport and the minimum annual evapora-
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tion was 1767 mm reported by Saittas.

The general conclusion obtained from the
study of the records of 62 river flow gauging
stations is that river flows were above nor-
mal, in general, for this year because of the
high precipitation that occurred during Jan-
uary and February.

Of course the high precipitation of January
and February resulted in an improvement of
the ground water situation in most aquifers
as well. However due to severe overpump-
ing, the ground water situation in the Kok-
kinokhoria area did not improve at all.

Planning and Design of Projects

Planning was concentrated again on the
studies for the Southern Conveyor Project
and the Khrysokhou Watershed Irrigation
Project.

Stage 1 of the feasibility study for the South-
ern Conveyor Project (SCP) was completed
in 1980 and during 1981 the team was in-
volved with stage 2 of the study i.e. the prep-
aration of a detailed feasibility study of the
option selected by the government was start-
ed. By the end of 1980 a British firm of Con-
sulting Engineers was employed to
undertake the engineering component of the
feasibility study.

The Southern Conveyor Project study is be-
ing carried out with the cooperation of the
UK Ministry of Overseas Development which
has since the spring of 1978 provided the
Project Manager and 3 experts to work with
local staff of various expertises, on the vari-
ous aspects of the study. The main water
source of the SCP will be Kouris dam the de-
sign of which is carried out by a French firm
of Consultants.

The Khrysokhou Watershed Irrigation Pro-
ject (KWIP) was initiated in the spring of
1979 with financial assistance from the Unit-
ed Nations Development Programme
(UNDP). During 1980 a preliminary report
was produced presenting 9 different options
which were submitted to the Government.
Work on the feasibility study of the option se-
lected commenced in September 1980 and
continued throughout 1981. The water
source of the KWIP will be Evretou and Ezou-
sas dams and 3 intakes to augment the water
of existing dam projects in the northern
coastal part of the project.



Early in January a contract was signed be-
tween the Government and ajoint venture of
British Consultants together with a Cypriot
technical office for the preparation of the de-
tailed designs, drawings and contract docu-
ments of the Vasilikos-Pendaskinos Project
works, as well as for the supervision of their
construction. The design of the two dams of
the project was almost fully completed by
the end of the year and tenders for the elec-
tromechanical equipment of the treatment
plant and of the pumping stations were invit-
ed. The studies on other components of the
project had also substantially advanced.

As was the case during the last three years,
the Design Division of the Department con-
centrated its efforts mainly on the prepara-
tion of feasibility studies, detailed designs
and contract documents for pond and bore-
hole irrigation schemes within the Pitsilia In-
tegrated Rural Development Project. Since
the commencement of the Project, a number
of ten pond and six borehole schemes had
been completed or were under construction
by the end of 1981.

Construction of Projects

Construction expenditure of the Department
during 1981 reached £9,038.378 as against
£9,389,027 in 1980.

Construction work for the Paphos Irrigation
Project continued during the year 1981. Full
completion of the 1st phase of the project
covering an area of about 3,500 ha in the
eastern part was achieved early in 1981 so
that it has come under operation during the
irrigation season of the same year. Work on
Asprokremmos Dam has continued throu-
ghout the year 1981 by the end of which it
has reached about 90% completion and ai-
ming to start impounding as from the end of
February 1982 by closing the tunnel gate so
that water would be collected in the dam res-
ervoir before the dry season of the year 1982.
Construction works on the last two contracts
have started during 1981 which provide for
the construction of (a) 26 km of farm access
roads in the eastern sectors and (b) the in-
stallation of irrigation networks and con-
struction of reservoirs in the western areas of
Emba, Kissonerga, Peyiaand Ayios Yeoryios
of total net irrigable land of 1,320 ha Prog-
ress on both above new contracts up to the
end of the year 1981 has been satisfactory.

The total expenditure incurred during the
year 1981 reached the sum of £4,032,186

which brought the total expenditure since
commencement of the project works to
£20,039,646. Full completion of the project is
expected within the year 1982 at the total es-
timated cost of about £24 million.

The water development component of the
Pitsilia Integrated Rural Development Pro-
ject (PIRDP) features second inconstruction
expenditure reaching £1,577,069 in 1981 as
compared to £881,326 in 1980. PIRDP en-
tered its 3rd full year of construction in 1981.
Three earth ponds were completed during
the year, namely Ephtagonia Pond No 3, with
a capacity of 65,000 m3 Akapnou-Ephtago-
nia Pont with a capacity of 132,000 m3and
Kato Mylos Pond with 104,000 m3capacity.
By the end of 1981 two other ponds. Araka-
pas No 1 (Cap. 191,000 m3 and Ephtagonia
Pond No 2 (Cap. 127.000 m3 were substan-
tially completed.

Out of atotal number of about 20 PVC lined
earth ponds included in the PIRDPninewere
completed by the end of 1981 including the
small Ayii Vavatsinias arch dam with a total
capacity of 754.000 mJ. Work continued also
on Xyliatos Dam the only dam included in the
PIRDP with acapacity of 1.3 MCM scheduled
for completion late in 1982 at a cost of ap-
prox.£1 million. Distribution networks forthe
areas to be irrigated from ponds were also
being constructed as well as the distribution
network for Xyliatos Dam, borehole irriga-
tion schemes and rehabilitation works for
existing Irrigation Divisions and Associa-
tions. During 1981 distribution networks
were completed for Ayii Vavatsinias Pond
and Ephtagonia Pond No 1. The distribution
networks for five other ponds schemes were
substantially completed namely  for
Akapnou-Ephtagonia Pond, Arakapas Pond
No 1, Ephtagonia Ponds Nos 2 and 3, Kato
Mylos Pond and Khandria Pond.

Nicosia Water Supply features 3rd on the
construction expenditure for 1981 with
£1,259,759 mainly forthe continuation of the
construction of the New Lakatamia Reser-
voir and emergency schemes (£237,391) as
well as the Phase | of the Vasilikos-
Pendaskinos Project, Nicosia Water Supply
(£1,022,368).

Other significant construction expenditure
in 1981 was £1,103,786 for rural domestic
water supplies (£616,321) water supply
schemes for Refugee housing and self-
housing estates (£343.055) and distribution



systems for private land developers

(£105,387).

A total number of 36 routine irrigation
schemes were constructed in 1981 throu-
ghout free Cyprus at a total cost of £366,336
including Khrysokhou Valley B H irrigation
scheme (£69,552).

During 1981 the Department undertook the
construction of 67 schemes for other Gov-
ernment Departments at a total expenditure
of £229,938 mainly for water supply to lives-
tock farm areas and T/C villages.

i) <% g

The break pressure tank being constructed
at Nisou on the gravity pipeline from Stavro-
vouni Balancing Reservoir to Lakatamia
storage reservoir. The total length of the
Dhypotamos-Nicosia 500 and 600 mm dia
pipeline is 40 km made up of '12.5 km steel
pipes (mainly from Dhypotamos P S to Stav-
rovouni) and 27.5 km A Cpipesincluding the
connection from Skarinou (on the khirokitia-
Famagusta pipeline) to Dhypotamos P S.
The conveyance capacity of the pipeline is

30,000 m3day WDD Photo C 81-8 (30.9.81).
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Operation and Maintenance of Projects
Town Water Supplies

The Department of Water Development is re-
sponsible fortheoperationand maintenance
of all sources of water supply for Nicosia in-
cluding 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. The
Nicosia Water Board undertakes the distri-
bution of water within itsarea 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.

During 1981 a quantity of 8.8 MCM was deliv-
ered to Nicosia whilst a further quantity of
0.7 MCM was produced from sources of the
Nicosia Water Commission. The
Peristerona-Akaki emergency  scheme
which was put in operation in 1980 faced
many problems especially due to the pres-
ence of sand in the water which produced
rapid pump wear and frequent breakdowns.
This resulted in a much lower yield than had
originally been anticipated. An average of
3800 m3day was conveyed to Nicosia from
this scheme during the summer months.

Serious difficulties were experienced in
meeting the demand especially in the sum-
mer months when a 12hr supply every other
day was made available. For the first time
restrictions were imposed on the supply
right through the winter months and into
1982.

The total expenditure for the operation and
maintenance of all sources and conveyance
systems supplying Nicosia rose to £580,486
and the revenue generated during the year
from the sale of water reached £260,674
(including outstanding accounts).

Water continued to be supplied to the turkish
sector although no payment is being
received for this supply. Thesame holds true
for the supply of water to the turkish occup-
ied town of Famagusta.

The Famagusta Water Supply Scheme com-
prising Lefkara Dam as its main source of
water, Vasilikos sub-surface dam, a number
of supplementary borehole sources, the
Water Treatment Works at Khirokitia and the
Lefkara-Khirokitia and Khirokitia-Famagu-



sta pipelines is managed, operated and
maintained by the Department of Water
Development, In addition to Famagusta
town the scheme supplies water to Larnaca
town and numerous villages and refugee
housing estates in the districts of Famagusta
and Larnaca.

A total quantity of 4.5 MCM was produced by
the scheme in 1981, of which 3 MCM was
drawn from Lefkara Dam (net of losses at the
treatment works).

The total expenditure for the operation and
maintenance of the scheme during the year
was £179,037 and the revenue generated
reached £197,164 (including outstanding
accounts).

The town of Larnaca received a total of 1.2
MCM of water from the Famagusta Water
Supply Scheme and produced from its own
(or hired) borehole sources a further quan-
tity of 1.8 MCM. With these quantities at its
disposal the Water Board of Larnaca was
able to meet the demand of the town suc-
cessfully.

Limassol Water Board has both the sources
and the distribution system of the town
under its control. Demand was met comfor-
tably during the year. The total production
rose to 7.6 MCM.

Paphos Water Supply comes under thejuris-
diction of the Municipality. No water shor-
tage problems were experienced during the
year. Total production was 1.2 MCM.

Irrigation Works

The management of major irrigation works is
done either by the WDD or by the Govern-
ment Water Works Committees as the case
may be whilst the management of small irri-
gation and village water supply schemes is
done by the District Administrationand local
committees.

In the year under view the total water avail-
able in all dams in Cyprus, in the Govern-
ment controlled areas, amounted to 54.25
MCM. From this quantity 22.34 MCM were
used for the irrigation of 41,084 donums,
3.36 MCM were used fordomestic water sup-
plies, 15.06 MCM were used for recharge,
5.42 MCM seeped through or below the
dams and 3.05 MCM were lost as evapora-
tion. The remaining 5.01 MCM were retained
in the dams as over annual storage.

Water available for utilization from Govern-
ment Projects reached the figure of 50.66

MCM. Out of this only 37.62 MCM was uti-
lized 19.63 MCM for irrigation, 3.36 MCM for
domestic water supply and 14.63 MCM for
recharge. lIrrigation water was utilized on
37.340 donums of land planted with citrus,
bananas, vines, deciduous, vegetables, pot-
atoes, cereals and olives. The gross income
from the sale of water amounted to £253,307
whereas the operation expenses reached the
amount of £207,738.

The maintenance expenses amounted to
£50,539. The netincometoGovernment pro-
jects for the year was £4,838.

Water available for utilization from contribu-
tory schemes was 3.11 MCM out of which
2.71 MCM was for the irrigation of 3.744 don-
ums.

Recharge works in the Government con-
trolled areas represent only 11.5% of the
total recharge capacity available in Cyprus
and collected a total quantity of 0.48 MCM
out of which 0.43 MCM was used for
recharge whereas the rest was lost in the
form of evaporation.

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 pro-
jects.

Legal Adviser

The legal adviser performs all the duties and
obligations which are assigned to any coun-
sel of the Republic to carry out, in all the
courts of the Republic these be District
Court or the Supreme Court that is to say he
enters appearances and prepares all neces-
sary pleadings for any actions or recourses
which may be assigned to him to handle
either because they are against the Director
of the Department because the subject mat-
ter isthecommodityofwater.orwater rights,
differences which derive from breach of con-
tract in which again the Director is a party,
trespass to property, compulsory acquisi-
tion and requisition of immovable property,
nuisance, negligence and so on.

The legal adviser acting under the supervi-
sion and auspices of the Attorney General
prepares bills amending existing Laws deal-
ing with the commodity of water.
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DAMS CONSTRUCTED UP TO 1960
Hl 1000n8 YEAR

No DAM
1 Kouklia
2 | ymbio *

3 Lyfhrodhondo
4 Kalokhono K

5
6 Golmi
7 Petra
8 Pera
9 lythrodhondo
7

u

15
16 Tr.m.fchn.

TYPE
Eorth

Gravity
Grov.ty
Gravity

Gravity

Gravity
G.avty

EolK
Eorth
G'OVity
Gart,
Grov.ty
G'Ovity

Tolol Storage Capacl

t 4545
5 18
1 32
9 82
" 23
9 32
9 23
0 32
23

3 455
3 100
B 34
22
22 285
33

1900
1945
1945
1947

1947
1948
1951

1952

1955
1955
1956
1956

MINOR RECHARGE DAMS FROM 1960-70

M+ 1000m YEAR
H 45 1962
Panoyia | F) T 45 1962
Poroltmni (45) 151'2 11222
Ayio Napo (71
i sta Rethorge 5 50 1963
Phienoros 16 J 5 115 1964
Dherymo 6 23 1964
7 45 1966
Pbtcnuros (3)
Avgorou (7] 3 68 1966
Kondeo (2) 5 82 1966
Xylophaghou >) 7 86 1966
Sot.ro (4) 5 32 1966
ty*. 7 77 196/
Ay Yeory.os'9) 3 68 1967
Ay EpiklIOS (6 6 34 1968
Akanthou "6 * 2 405 iggg
Akhno (3)
Xylolymbou 15 » 5 50 1969
Q Doms construe*ed up to
Major dam projects '
Q Major dom projects *'
A Maior tcharge dams from 1960*70
if) M.nor recharge dams *»6"> 1960-70

MAJOR DAM PROJECTS FROM 1960-70

No DAM TYPE

17

18 0.ih

9 lelko Gravity
20 Geunyeh Eo.ih

21

72 Kant. Kewy Earth

23 Argaka fiocfet.il
2 M.a Mila

25 Ovgos Earth

26 Kit- Earth

7 forth

28 liopetn Earth

29 Polemidhio Earth

3C Ayio Manno Rockfill
2 Kaiopanayiotis Earth

32 Movrokolymbos  Eorh

33 Pomos Rockiill
34 Yermasoy.a Eo.th

35 Syng.am Eo.h

Total Storage Capacity

PAPHOS

1T refers to height m meters *»om loundatior,

'EAR s the year of completion

«h.enoros A means s.- small

dams ® Phfe"Or

‘inundated by New Imb.o Dom S.n ml

No 4,

HT 1000m1
10 122
13 1879
35 368
15 1.045
792

1113

1150

355

16 845
22 1614
26 99
8 340
45 3.864
33 31
40 301
45 2180
38 859
49 13600

7 1115

YEAR

1962
1967
1962
1962
1962
1963
1964
1964
1964
1964
1964
1964
1965
1965
1966
1966
1966
1968
1968

MAJOR RECHARGE DAMS FROM 1960-70

No

8848

&

42
43

4.
41
4

S& R

DAM

AYiOS Yeoryios
Fsto Antiflood
Aytos Nikolaos
Parolintni Taka
Fresh Water take
MQkraSyko
Akhno T.Mesonio )
Morphou sprea-
ding grounds
O'midhio
Vrysoules
Protopapas

TYPE

Earth
Earth
Eat>h
Eonh

Earrh
Earth
Earth

Earth
Earth
Eo.ih

HT 1000m1 YEAR

6

8
2
1
3
8
4
5
5
7
6

90
165
1365
1.365
4.545
195
90

130

100
140
90

1962
1963
1964
1964
1964
1960
1967

1968

1968
1969
1970

MAJOR DAM PROJECTS FROM 1971-80

No DAM
65 Lefkara

66 Masson harden
67 Palekhoci-Komb.
68 Arokapcis

69 New lymb.o

70 Ay Vorafsinias
71 Ay.. Vovatsm.as
Ephtagonia No 1
73 Khandno

74 Meln

75 PMindno

)

N
]

o R

TYPE
Eorth

Earth
Gravity
Gravity
Gravity
Arch
Earth
Eorth
Earth
Earth
Earth

HT 1000m' TEAR
7. 13.850 1973

15 2.273 1973
33 620 1973

23 130 1975
12 220 1977
1 54 1980
10 55 1980
10 92 1980
10 70 1960

10 59 1980
10 123 1980

GRAND TOTAI UP TO END OF 1981 65 5m3«10"

Nee

Rnt Nov 71to 78 me PIROP

earth ponds

RVC lined

DEPARTMENT OF

MAJOR DAM PROJECTS FROM 1981 -

No DAM TYPE  HT 1000lb1 YEAR
76 Ephlagonio No3 Earth 10 65 1981
77 Akapnou-Ephtogono Earth 9 132 1981
78 Koto Mylos Eorth 10 104 1981
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CYPRUS NATIONAL INTERDEPARTMEN-
TAL AND DEPARTMENTAL COMMITTEES.

International Hydrological Programme

The Cyprus National Committee for the IHP
consists of the following:

Chairman
C St Lytras, Director, WDD

Secretary
| lacovides, Hydrologist, WDD

Members

Dr V Krentos. Director, Agricultural Rese-
arch Institute.
Dr A Louca,
Agriculture.

E Michaelides. Director, Department of
Forests.

Dr G Constantinou, Director, Geological
Survey Department.

Cl Philaniotis, Head. Meteorological Office.

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.
The IHP officially started being operational
in 1976 with the establishment of National
Committees to act as focal points for IHP
activities.

Several scientific and educational IHP pro-
jects have already been decided upon and
questionnaires regarding local practice have
been answered. Data from the Cyprus
Decade Stations were continued to be pro-
vided.

As a contribution of the Cyprus National
Committee to the second phase of the IHP
terminating in 1983 it has been decided to
host and organize a symposium in Cyprus
with the subject "hydrological aspects of
water supply and waste water disposal in
coastal urban areas and tourist sites in the
mediterranean area".

All national committees of the mediter-
ranean countrieshave been invited toattend.
Formalities with Unesco have been con-
cluded and the symposium is planned for
October 1982.

The secretary of the Committee participated
in the International Conference on Hydrol-
ogy and the Scientific Bases for the Rational
Management of Water Resources which was
convened in Paris on the 18th to 27th of
August 1981 within the auspices of the IHP.
Following this he participated in the discus-

Director, Department of

sions during the meeting of the Intergovern-
mental Council of the IHP which was held on
the 28th and 29th of August 1981 at the
Unesco head-quarters.

P Aristotelous of the Department of Agricul-
ture, appointed member of the working
group responsible for the preparation of
material illustrating the importance of water
resources in socioeconomic development,
continued to work on the subject together
with the other members of the working
group.

The National Action Committee for the Inter-
national Drinking Water Supply and Sanita-
tion 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
| lacovides. Hydrologist |.

Members

Dr Christodoulou. Principal Water Engineer
D Kypris, Engineer Hydrologist.

C Andreou, Senior Water Engineer.

Chr Artemis. Executive Engineer I.

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 peo-
ple, 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.

Assessment ol recharge to aquifers by
lysimeter studies

Research carried out in cooperation with the
Institute of Geological Sciences (London)
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has moved into its 4th year. The project
started in 1977 with the objective of finding
the effect of rainfall on recharge by means of
lysimeters.

Our Department is providing techincal sup-
port at field level whilst the IGS is providing
both financial and technical assistance.

The project investigates a number of differ-
ent methods for determining quantitative
recharge to aquifers in semi-arid areas.
Large lysimeters and geochemical profile
techniques have been used in the South-
western Mesaoria area and Akrotiri. Initial
results from the lysimeters indicatea current
annual recharge of 5 mm in Southeastern
Mesaoria (1978), whilst a mean annual
recharge of 50 mm at Akrotiri has been
obtained by the chloride profile method.

Measurements and field investigations are
expected to continue until 1983.

International Commission
On Large Dams

The International Commission on Large
Dams (ICOLD) is a non-profit seeking orga-
nization with 70 member countries. 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 study-
ing questions relating thereto".

The Cyprus National Committee on Large
Dams (CYNCOLD) was elected to full mem-
bership of ICOLD in 1969. During 1981 the
National Committee was composed of the
following:

Chairman

C Sf Lytras. Director, WDD

Secretary
C C Artemis, Executive 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 Asso-
ciation of Building Contractors remained
vacant.

The 49th Executive meeting of ICOLD was
, held in Stockholm. Sweden on 28th and 29th
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May 1981. Unfortunately the Cyprus Natio-
nal Committee was not represented at this
meeting.

The 50th Executive Meeting of ICOLD and
the 14th Congress on Large Dams will be
held in Rio de Janeiro, Brazil between 28th
April and 7th May 1982.

PROGRESS IN DAM CONSTRUCTION

The four topics around which technical
papers are to be presented to the Congress
are:

m Safety of dams in operation

m Influence of geology and geotechnics on
the design of dams

m Reservoir sedimentation and slope stabili-
ty: Technical and environmental effects.

m Materials and construction methods for
embankment dams and cofferdams.

During the year under review the only local
activity organized by CYNCOLD was a visit
on 15th May to the Asprokremmos Dam
which was under construction as part of the



Paphos Irrigation Project. Participants had a
unique opportunity to beably and knowledg-
eably guided about this major site by the
Resident Engineer, the Contractor's Agent
and their respective staffs and to enjoy the
excellent hospitality offered by the Joint
Venture Contractors.

No committee meetings were held during the
year but the secretary continued the ex-
change of correspondence with the Central
Office of ICOLD in Paris and its technical
committees and has both received and sup-
plied technical information on dams and re-
lated subjects. The Departmental technical
Library has been enriched by the addition of
several recent ICOLD publications.

International Commission on Irrigation and
Drainage

The International Commission on Irrigation
and Drainage is a non-profit organization
whose objectives are to stimulate and prom-
ote the development and application of the
science and techniques on irrigation, drain-
age, flood control and river training in the
engineering, economic and social aspects.
The ICID was set up in 1950 with Central Of-
fice in New Delhi, India.

Membership to the ICID totals now 77 Na-
tional Committees.

Cyprus is a member country of the ICID
since 1954 and the Cyprus National Commit-
tee 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 Tsiourtis, Executive Engineer |, WDD
Members. Ex-officio

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

During the year 1981 the Cyprus National
Committee continued the exchange of infor-
mation with the central office of ICID and
other National Committees. All publications
such as six monthly bulletins, annual re-
ports and other documents which were re-
ceived from the Central Office of the ICID or
elsewhere were distributed to all members of
the CNCID

In the year under review the following activi-
ties of the ICID took place:

m The thirty second International Executive
Council Meeting was held at Grenoble,
France between 31st August-1st September
1981. The Executive Council meeting has
dealt with membership, finance and expend-
iture, publications, regional conferences,
etc.

m The eleventh Congress on Irrigation and
Drainage was held in Grenoble. A total of 761
persons from all over the world participated
and in all 122 papers were received from 22
countries and 4 International Organizations.
The Congress dealt with the following:
Question 36: Improvement and moderniza-
tion of existing irrigation and drainage
systems.

Question 37: Flood control in relation toand
use of planning and water management.
Special session 1981: Principles of design-
ing control system for water resources and
irrigation using modern techniques.

International Water Supply Association

The Department of Water Development was
an associate member of the International
Water Supply Association (IWSA) until 1969
Late in 1969 a National Committee was esta-
blished. During 1981 the National Commit-
tee was composed of the following:

Chairman
C St Lytras. Director, WDD

G Charalambous. Technical Superintend-
ent, WDD -  Secretary

Members, Ex-officio
The Representative of the Ministry of Interior
The Managers, of the 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 meetings were held during the year
under the chairmanship of the Director with
the Heads of the various Divisions, Regional
Engineers as well as with other members of
the staff to discuss various aspects of works
and personal matters.

Interdepartmental meetings with the Depart-
ments of Agriculture, Forests, ARI, the Geo-
logical Survey Department, Meteorological
Office, Fisheries Departmentandthe District
Administration were also held during the ye-
ar.
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FINANCE EXPENDITURE AND REVENUE
During the year 1981 thetotal expenditure by
the Department was £11,642,262 from bud-
geted and non-budgeted votes amounting to
£13,576,759.

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

The general picture is as follows:

TABLE 11
GENERAL BUDGET-EXPENDITURE
FIGURES FOR 1981

Description Budget Expenditure
' £ £

W D D Development

Estimates......cccoeeenenne. 8 797 459 7673 703
Village loans.......ccco..... 273 398
W D D Ordinary Estima-

(3T 1778 467 1427 697
Non-budgeted votes for

Pitsilia Project, refugee

housing estates, works

for other government

Departments, private

developers and village

deposSitS..cvciiniienne 3 000 833 2267 464
Total £13 576 759 £11 642 262

The level of construction works carried out
during 1981 was £9,038,378 from WDD and
other votes. See table V-1 under Construc-
tion Division.

The largest item of expenditure was for the
Paphos Irrigation Project for which the sum
of £4,032,186 was spent.

Loan Proceeds

(@) Three loans from the Federal Republic of
Germany for the sum of DM 18 million were
approved for the construction of irrigation
schemes in rural areas. A fourth loan for the
sum of DM 10 million was approved for the
Nicosia Water Supply-First Phase (VPP)
During 1981 the sum of £580,140 was with-
drawn from the loan, for irrigation schemes
and £1,672,083 for Nicosia Water Supply.
(b) Loan from the International Bank of Rec-
onstruction and Development for the Pa-
phos Irrigation Project ($14 million). During
1981 the sum of £167,696 was withdrawn
from the loan.

Revenue
The sum of £324,509 was collected during
the year (1980 was £463,509) as revenue
mainly from the sale of water for the Greater
Nicosia and Famagusta Water Supply
Schemes.

Manufacture, at the WDD workshop, of aspecial used at the new Lakatamia Reservoirconnect-
ing the Stavrovouniincoming pipeline chamber with the Reservoir. WDD Photo C83-1 (9. TO81)
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TABLE 1-2

EXPENDITURE FOR THE YEAR 1981

Ser
No

A

1
2

3

(o2}

P
Po oo~

12
13

Details

W D D Votes

Administration ...
Greater Nicosia WS
scheme running expenses
F'sta water supply
rUNNING eXPENSEes ......cccccoviicicieiiineeas
Regional village WS
schemes running expenses
Irrigation, drainage and
JAMS o
Town water supplies

(NIicoSia W S) .ovvieiieiiecie e
Village water supplies...
Drilling & prospecting
Hydrology ..o
Surveys & investigations..........cccce....
Purchase of machinery

and equipment..
Stores

B Non-budgeted votes

1
2
3

4
5

—~
=

©O~NO U WNR

Refugee housing estates ..........coceeee
Works for other Government

Department......ccooiiiiniiie e
Private developers
Village deposSitS...ccccevieeciieiieiiieiieeinene

Breakdown of Administration

Personal emoluments........cccceeveiinnen
Casual technical assistance.................
13th S@lary ..
Fees and allowances........ccovvveeienens
M’'ce & operation of motor transport ..
Leave pay to regular employees..........
Government water supply...........

Travelling....ccooeveeviinneenn,
Office eXPeNSeS ..

Expenditure

Government Village
Ordinary Development (Loans)
£ £ £
591 001 695 401 —
579 143 —
168 518 -
42 922 -
22 084 5941 441 102 274
— 242 007 —
_ 416 725 171 124
10 903 —
— 110 890 —
— 233 430 —
_ 30 097 —
13 126 —
— 3712 —
£1 427 697 £7 673 703 £273 398
Ordinary Development
£ £
351 633 260 437
— 129 644
44 968 49 475
166 871 183 249
7 590 —
— 2612
7 931 —
4 565 59 102
7 444 10 882
£591 002 £695 401

e £2

Total

1286 402

579 143

168 518

42 922

6 065 799

242 007
587 849

10 903
110 890
233 430

30 097
13 126
3 712

£9 374 798

£

329 825

210 963
105 386
46 260

267 464

* £11 642 262

Total
£

612 070
129 644

7 931
63 667
18 326

£1 286 403
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TABLE 12 EXPENDITURE FOR THE YEAR 1981 (Cont.)

(li)Breakdown of Irrigation, Drainage & Dams

Government
£

1 Minor irrigation WO TKS ..o seeees 210 447
2 RIVEr training .o e 16 060
3 CoNnsUltants' fEES .. e 228 294
4 Paphos irrigation ProjecCt.....iiieiieiieeiees seenes 4 032 186
5 Vasilikos-Pendaskinos Project......ccccoocvveeeins coeens 1282 060
6 Other major water WOorKS...cooooeeeveeivienieiiiieiins seeeeee 172 394
7 M’ce of dams & distribution systems............ «oeeves 22 084
L Io L €= PSP UURUPPPPIOE £5 963 525

WATER DEVELOPMENT DEPARTMENT
VOTES
(For each item on table I-2)

1 Administration - Ordinary

Village
£

61 332

34 500
6 442

£102 274

2 Greater Nicosia Scheme
Running Expenses - Ordinary

Total
£

271 779
16 060
228 294
4 066 686
1 282 060
178 836
22 084

£6 065 799

Budget Expenditure
Votes Budget Expenditure 2 0A 02 244 2 000 327
£ £ 20A 02 262 140 000
+106 553 223 685
2 0A 00 102 516 401 20A 02 714 10 000 4071
+25 629 351 632 20A 03 244 1500 1453
2 0A 00 107 62 398 20A 03 262 40 000 39 742
+3 096 44 967 20A 03 283 750 494
20A 00 121 216 888 2 0A 03 334 9925
+10 764* 151 753 +2 717* 11 342
20A 00 122 1500 2543 20A 03 379 1075 969
2 0A 00 125 1000 133 2 0A 04 244 1500
2 0A 00 199 12 443 +700* 2 106
20A 00 201 4000 3422 2 0A 04 262 40 000
2 0A 00 202 800 906 +20 525* 58 930
2 0OA 00 203 200 142 2 0OA 04 283 1000 584
2 0A 00 204 50 95 2 0A 04 334 7 100 6 411
20A 00 211 500 636 2 0A 04 379 1000 651
2 0A 00 213 1000 20A 05 243 5500 5 236
+1 200’ 1837 20A 05 244 2 000
20A 00 214 2 700 +1 000* 2848
+150* 2786 20A 05 262 35 000
20A 00 217 500 +31 609* 59 461
+230* 734 20A 05 283 500 427
20A 00 218 100 96 20A 05 292 1800 1148
2 0A 00 219 100 36 20A 05 334 46 000
2 0A 00 220 500 387 +6 200* 51 079
20A 00 221 690 932 2 0A 05 379 3 000 2 947
2 OA 00 243 8 000 7 589 2 0A 07 370 80 000
20A 01 244 775 648 +33 210* 105 232
20A 01 262 1000
+1 200* 1994 Total £632 164 £579 143
20A 01 334 4 225 .
+825% 4615 3 Famagusta Water Supply - Ordinary
20A 01 349 1500 675
20A 10 262 4320 3 889
Total £867 921 £591 001 20A 10 334 22 360
' Special warrant. +7 000* 27 998
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Irrigation Drainage and
Dams - Development

20A 10 379 11 000
+1 000" 11 239
20A 10 723 3000 2 134
20A 11 244 8 000 6 623
20A 11 262 60 000
+28 500* 83 343
20A 11 292 2500 2 399
20A 11 334 21 500
+10 000* 30 893
Total £179 180 £168 518
Administration - Development
2D 01 102 266 370 -
8 820CR 260 437
2D 01 105 97 249 -
+16 783* 129 644
2D 01 107 32 339 -
+15 485. -
913CR 48 462
2D 01 108 12 019 1013
2D 01 121 153 716 —
+13 808*
3 172*CR 167 777
2D 01 125 500 190
2D 01 199 +12 534* 12 540
2D 01 152 2 000 2 742
2D 01 201 35 000 -
+11 500- 36 438
2D 01 202 10 000 -
+3 500- 22 385
2D 01 203 100 -
2D 01 204 900 279
2D 01 214 3 500 3 464
2D 01 215 7 500 7 418
2D 01 334 5 000 2 612
Total £686 898 £695 401
4 Regional Villages Running
Expenses - Ordinary
2 OA 15 244 900 884
2 OA 15 262 10 000 —
+2 000* 10 522
2 0A 17 244 200 _
2 OA 17 262 300 _
+133* 320
2 OA 18 244 1 200 _
+1 672* 2 608
2 OA 18 262 2 000 _
+868* 2 846
2 OA 19 244 1 500 o
+4 000* 4 218
2 OA 19 262 10 000 -
+15 179* 21 494
Total £49 952 £42 922

5 lIrrigation. Drainage and Dams - Ordinary

2 OA 244 18 000 -
+6 000* 22 084
Total £24 000 £22 084

2D 02 602 200 000 —
+94 266’ 210 446

2D 02 603 8 000 —
+12 240. 160 062
2D 02 631 300 000 228 295
2D 02 841 3 600 000 —
+600 000* 4032 187

2D 02 845 1000 000 —
+553 000* 1282 055

2D 02 849 325 000 —
+42 174* 172 396

Total £6 734 680 £5 941 441

6 Town Water Supplies - Development

2D 04 605 200 000 -
+81 870* 237 391

2D 04 714 5000 -
+3 500* 3673
2D 04 801 3 000* 943
Total £293 370 £242 007

7 Village Water Supplies - Development

2D 07 607 500 000 —
+141 278 416 725
Total £641 278 £416 725

B Drilling & Prospecting - Ordinary

20A 240 11 000 10 903

Total £11 000 £10 903

9 Hydrology - Development

2D 09 634 76 000 -
+25 000* 86 214

2D 09 842 25 000 24 676

Total £126 000 £110 890

10 Surveys & Investigations - Development

2D 10 635 130 000 —
+110 963- 233 430
Total £240 963 £233 430

11 Purchase of machinery - Development

2D 01 361 2 500 2 439
2D 12 714 12 000 —
+7 977* 4 016
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‘2D 12 717 10 000 -
+7 214* 8 254
2D 12 723 7 500 -
+1 931. 5 230
2D 12 732 4 000 -
+9 898 10 158
Total £63 020 £30 097
12 Stores - Ordinary
2 OA 242 1150 872
2 OA 343 7 000 —
+800* 7 488
2 OA 714 5 000 4 766
Total £13 950 £13 126
13 Others - Ordinary
2 OA 777 300 —
Total £300 .
Others - Development
2D 11 843 5 000 3712
2D 03 240 200 -
2D 03 283 50 —
TABLE 1I-3
W D D ORDINARY BUDGET
STATEMENT OF MONTHLY
EXPENDITURE FOR THE YEAR 1981
Head 20A Water Development
£
1981 Approved . e 1455 707
Add Special Warrants___ 322 760
Totaleene. 778 467
Month Monthly Cumulative
expenditure expenditure %
£ £
January___ 57 213 57 213 322
February ... 105 201 162 414 913
115 481 277 895 15 63
84 323 362 218 20.37
88 433 450 651 25.34
149 421 60C072 33.74
103 165 703 237 39.54
August....... 108 550 811 787 45.65
Septembei . 82 939 894 726 50.30
October---- 120930 1015 656 57.11
November.. 86555 1102211 61.98
December.. 325449 1427 697 80.27
Summary
£ %
Amount approved ........... . 1778 467 100.00
Less actual expenditure .. . 1427 697 80 27
Balance ... .. . 350 770 19.73

24

2D 08 306 5 000 _
2D 10 659 1000 _
Total £11 250 £3 712
Grand Total c
Ordi t ( Budget 1778 467
renany VoS 1 Expend. 1427 697
Development votes I Budget 8 797 459
I Expend. 7 673 703

TABLE I-5

STATEMENT OF REVENUE COLLECTED
DURING THE YEAR 1981

Description £

Drilling Charges ... 20
Greater Nicosia scheme..... 128 526
Paphos Irrigation Project......ccccenienens 10 700
Famagusta WS Scheme .. ... 103 864
Village water supplies.....cccevnineiienens 23 401

Khrysokhou Valley Irrigation......cccccovvvnunne 1981
Other fEe S . 56 017
TOtal i £324 509
TABLE I-4

W D D DEVELOPMENT BUDGET
STATEMENT OF MONTHLY
EXPENDITURE FOR THE YEAR 1981

Head 2D Water Development

£

1981 Approved . 7 045 443
Add Special Warrants ... 1752 016
Totalevcceceeee £8 797 459

Month Monthly Cumulative
expenditure expenditure %

£
January ___ 211 509 211 509 24
February ... 496 461 707 970 8.05
436 372 1144 342 13.01
342 003 1486 345 16.90
471 337 1957 682 22.25
792 228 2749 910 31.26
771 786 3 521 698 40.03
August....... 297 139 3 818 837 4341
September . 990 507 4 809 344 54.67
October-— 1064411 5873755 66.77
November.. 293922 6 167 677 7011
December.. 1506064 7673703 87.23
Summary

£ %
Amount approved ........... . 8 797 459 100
Less actual expenditure .. . 7 673 703 87.23
Balance......cccovinieiinnens . 1123 756 12.77



TABLE 1-6 PAPHOS IRRIGATION PROJECT—EXPENDITURE 1981

Ser
No

Description

Wellfleld Conveyance System
Drilling and testing of boreholes.......c.ccccviiiiiininiiinens
Supply and installation of well pumps
Supply of pipes and valves. .
Supply of canalettio......cccoooiiiiiici e
Installation of wellfield conveyance system

(WCS) by ASPEM ..ottt s
Installation of WCS by WDD
Topograhical control Works ...
Redevelopment of boreholes and lowering well pumps
Diversion of river water into the canaletti

Construction of Main Canal

Main canal construction (GCC) .....cccoovveiininiicnenineenene
Diversion Of SErVICeS ...
Main canal investigations .
AlKali CHIVILY tESTS ..ottt
Compensation to field crops
Fencing of main canal .
Repairs and additional WOrKS........ccccoovviiiiiiiinciiiece

Irrigation Network Eastern Area

Installation of irrigation network (SOCEA)....c.ccocveenenne
Supply of AC pipes (CPI) .
Handling of AC PiPeS ..t
Topographical control Works ...
Inspection of cast iron fittings.
Survey works eastern area..........cceeeerinee.
Preparation of steel fittings (WDD W orkshop)..
Compensation of damages to field crops........
Inspection of CPI factory ...
Reinstallation of AC pipes at Akhelia
Supply and installation of strainers.......cccccceecvevieiiennnns
Inspection of hydraulic equipment installed by SOCEA

Main Contract. Western Conveyor, Pumping
Stations and Remote Indication
Supply and installation of pumping stations,

western main pipeline and remote indication (COSTAIN)
Topographical control WOrKS.........cccveiiiiiieiiiiieiccese e

Compensation to damages
Investigation western conveyor

Roofing of pumping stations..
Installation of steel gates
Connection of main pumping station with the canal..

ASPhalting FO@A S .....cciiiiii e
Overhead line for connection of Ayia Varvara PS........cccccee..

Installations of four private wires-remote
Supply and installation of louvers for 13
pumping stations for ventilation ...

1981
Expenditure

199 699

Total
Expenditure
upto 31.12.81
£

81 914
143 813
212 535

71 013

25 157
239 027
1784
3015
10 413

914 784
9 239
17 307
1759
1472

4 655
13 009

1912 311
1264 533
41 577
18 476
316

2 595

8 227

4 115
1570

3 610

1086

3 391 376
5944

449

444
8978

2161
601
3745
4 359
10 152
205
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TABLE 1-6 PAPHOS IRRIGATION PROJECT—EXPENDITURE

Ser
No Description

5  Asprokremmos Dam

Construction of Asprokremmos Dam (Joint Venture)
J & Pand MEDCON
MOdEl tESTING cuiiiiiiiiiesiie e
INVESTIGAtIONS ..o .
Diversion of services....
Laboratory triaxial tests..
Design of spillway.........
Supply of progress photograph
Topographical control works......
Pentonitic clay dispersion tests.........
Alkali activity reaction tests abroad.
Compensations: Water supply to Mandr

6 Erection of Buildings and Offices

7  Electricity Supply

Electricity supply
Metering units

8  Other works by WDD
Purchase of equipment......ccoocoiininiinniienns
Agriculture research activities
Acriculture development
Land acquisition...............
Installation of six automatic recorders.
Soil and concrete laboratory...............
Operator drawing/printing machine
New agriculture research station at Akhelia
Green house Akhelia

9  Management
Furniture and fittings
Office requirements
Wages of drivers.....coveviecieenn,
Operation of motor transport........
Maintenance of project vehicles ..
Trading programme
Travelling .o
Purchase of tools..
Advertisements...
Overtime fees ..o
Poster "Paphos Irrigation Project"
Computer charges

10 Consultans Fees
SOGREAH

Extension services (J Hanan-Dr Providenti)
F Sabarly

26

1981 (cont.)

1981
Expenditure

£

2 414 005

244
3 455

25 884

31 099
1863
16 119
4 790

7 491
42 678
10 528

4 961

9 341

399
24 374

56 084
121 721

309

Total
Expenditure
upto 31.12.81
£

8 571 366
18 834

21 610
1509

530
1155
9771

1500
27 301

72 232

225 298

74 744
36 191
7 645
10 612
4 118
42 058
2962
27 138
14 749

4 625
31 615
125 575
35298
15 435
5417
45 813

2558
84 201
355
201

458 622
388 618
2 626

4 256
14 651
1748



TABLE -6 PAPHOS IRRIGATION PROJECT—EXPENDITURE 1981 icont.)

Ser o 1981 Totql
No Description Expenditure Expenditure

upto 31.12.81

11 Maintenance & Operation of the Project
Wellpumps & Conveyance system

(a) Operation and Maintenance 9 307 9 307
(D) ET@CTIICTLY woomeereereereeeeeieeseeesses s 32028 35 582
Main Canal
(2) CIEANING oo 125 2 360
(b) Maintenance & Operation ... 8 660 13 297
Purchase of equipment 3083 6 508
Operation of vehicles............... 586 586
Electrotechnician & Mechanic.......ccccccoceevennn... 6 350 9 389
Pumping Station & Western Conveyor
(a) Operation and maintenance................ 3080 3080
(D) EI@CErICItY cooveverereeeeeeerceeee e 54 900 54 900
Maintenance of irrigation Network............... 7 584 7 584
12 Irrigation Network & Reservoirs Western Area
Installation of irrigation network ............. 335 419 335 419
SUPPIY OF PP ES oo 246 121 436 791
Handling of PiPes s e 17 039 28 405
Supply of valves.......... 54 023 54 023
Supply of hydrants........... ... 76 460 76 460
Topographic control works..... 1945 1945
ComMPeENSAtiONS ..o
13 Road Network
Construction of roads........ 131 791 131 791
Topographic control works 1386 1386
Total oo £4 032 186 £20 039 646

Main Pumping Station of Yeroskipos. Main butiding and electromechanical installations are
completed. Outside finishing works in progress. Its pumps have a total of 2.300 KVA
requirement and can supply 1278 m3hr to the Yeroskipos Sector. 852 m3hr to the Paphos
Sector and 3150 m3hr to the Western Sectors. WDD Photo C34-11 (12.2.81)
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TABLE 1-7 MAJOR WATER WORKS-EXPENDITURE 1981

Ser

AP wN R

Scheme

Ayia Marina Dam-Distribution system .
Ayios Theodhoros (L'ca) irrigation —
Erimi-Kolossi irrigation.......cccccovvvvinns
Khrysokhou valley irrigation
Larnaca-Orini project......cceverieennn.
(i) Khirokitia irrigation scheme
Lefkara dam-distribution system..........
Lymbia dam

(i) MaintenancCe.......cccoevvvevvievie e
(it) ACQUISITION .cveevieiieiiee e
Mavrokolymbos dam acquisition.
New Nicosia-Limassol road.........c.........
Relocation of pipelines......cccccocvvvvennnen.
Pakhyammos reservoir........c.c.e
Pissouri irrigation scheme........cccoceue.
Yermasoyia-Polemidhia project

(i) Trakhoni extension......c.cceevevcvvnieene
(i) Land acquisition for Trakhoni........

Contributions

Govt.

Village Total
£ £

- 25 000
— 3 000

5 666 17 000
78 150

— 1550
3 000

- 3 800
1519 4 557
6 030

— 34 655
— 600
1 000

— 25 916
— 6 239

Gowt.
£

23 979

10 477
69 502

1205
2937

3537
2407
5114
34 655
537

11 805
6 239

£7 185 £210 497 £172 394

Expenses
Village
£

Total
£

23979

15715
69 502

1205
2937

3537
3611
5114
34 655
537

11 805
6 239

£6 442 £178 836

Govwt.

1021
3 000
857
8 648

263
631
916

600
463

14 1m

£30 918

Balance
Village Total

— 1021
- 3 000
428 1285

— 8648

— 263

916

— 463
— 1411

£743  £31 661



TABLE 1-8 MINOR IRRIGATION WORKS-EXPENDITURE 1981

Ser Scheme

Ayios Epiphanios.......ccccevvviiciiinnnens
Ayios loannis "Pitsilis"......ccocvvis e
Akaki “Riatikon"........cccceoevinininiinnnn,
Chakistra ......cccoveviiiic e e
Evrykhou "Atsas"......cccccvnienieiiiennnns
Evrykhou “Makronides”. © e
Kalokhorio (KIirou)....ccocvenveininciennene
Kambos “Kalogiros".....cccccoeecenn e
Khoulou “Fillarotos"......ccccveeiene e
Mamonia......cocovveiiniccninns

Meniko “Kyra tou Diakou"
Meniko "Riatiko".......cc..c...
Nisou "Frangos” ....
Paleomylos.....cccccviiiecnenne
Pedhieos River Recharge.
Pera "Fassera"........ccooiiiniiinie e
Perapedhi.....ccccoinviiniciiiiiicies e,
Peristerona (N) Recharge.......... ........
Potami “Sykamies"............ .
Prodhromos "Kyparissi" .....c.cc.c.oeee
SKOoUlliccoiiiiiiciiiee
Tembria-Sina Oros..
Vasa (Kilani).....c......
Yerakies - Xeros

TOtal o e

Constributions

Govt.
£

15 333
10 300
4 000
53 677
11 334
267
1200
42 225
4933
1200
8 666
866
779
1033
9 300
9 608
707

14 240
14 333
814
1333
1 066
3 000
65 387

£275 601

Village Total
£ £

12 667 28 000
7 460 17 760
4 000 8 000

18 671 72 348
5 666 17 000

178 445
600 1800

12 745 54 970

2 467 7400

600 1800
4334 13 000
434 1300
— 779
652 1685
— 9 300
4 804 14 412
353 1060

- 14 240
7 167 21 500
- 814

- 1333
534 1600
3000

22673 83 060

Govt.
£

5562
3 889
44 149
10 769
262
1132
41 337
4 225
1108
8 064
857
759

58

7 296
675
12 044
8 138

1010
2949
56 164

£106 005 £381 606 £210 447

Expenses
Village
£

4028
3889
9 690
5384
175
566
8 342
2113
554
4032
429

3648
338
4069

505

13570
£61 332

Total

9 590
7778
53 839
16 153
437
1698
49 679
6 338
1662
12 096
1286
759

58

10 944
1013
12 044
12 207

1515
2949
69 734

271 779

Govt.
£

15333
4738
m

9 528
565
5

68
888
708
92
602

9

20
1033
9242
2312
32

2 1%
6 195
814
1333
56

51
9223

£65154

Balance
Village
£

12 667
3432
m

8 981
282

3

A
4403
354
46
302
5

652

1156
15

3098

29
9 103

Total

28 000
8 170
222

18 509
847

8

102
5291
1062
138
904
14

20
1685
9242
3468
47

2 196
9293
814
1333
85

51

18 326

£44 673 £109 827
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TABLE 19 VILLAGE WATER SUPPLIES-EXPENDITURE 1981

Ser Scheme

No

SBoo~wounrwn -

el
wN P

Alambra
Amathus
ANAYIA. i
Anglisidhes .
Aradhippou
ASErOMEritiS..coociviiiriciceee e
Ayia Napa
Ayia Napa Tourist Area......cccoeeeueee
Ayios Epiphanios......ccccoevviieiiiennne
Ayios loannis-Aredhiou
Ayios Theodhoros-Alaminos..........
Connections to FWS pipeline
(HKlavdhia.....cccooeeeeeniiniiiiieiicsees
(i) VOroklini...cooeieiiiicncnnieeee,
(i) Livadhia....ccoovniieeeeieecnnene
(iv) Borehole 45/61.
Erimi-Kolossi.........
Kalavasos..
Kivisil (1)..ccoenee
Kokkini Trimithia.....ccccoevvniniennene.
Krtou Terra...ccneeencnceieicene
Layia........
LiOPetriv e
Lyso-Philousa-Peristerona
Mammari-Dhenia.....c.cccocoveneiineenne

Mathiati (1) oo
Mazotos ....

Meniko
MIlOU i
Pano & Kato Dheftera ..
Pano & Kato Lakatamia........c..........
Paphos Lower Villages.......ccccoveennn

Contribution

Govt.
£

5075
4 850
105 000
1500
2 500
7 500
7 000
20 000
36 000
3 259
2 500
24.750

43 000
1800
1200
7 000

256

15 500

21 500
1050
1756
5 000
4 000

27 000

5 000
11 250
19 500

4 750
12 667
22 298

1323

Village
£

4 850

750

7 500

20 000
1630
1250
8 250

Total

Expenses
Govt.  Village
£ £
4167 4167
88 313 —
558 279
7 397 7 397
3 746 -
9 535 9534
32 355 —
2 798 905
1 640 820
20 722 6 907
10 298 -
1 200 —
252 253
14 535 14 535
- 10
13851 13851
1 050 1389
1075 —
610 609
19 370 —
1956 1956
9 326 9 326
4629 5221
18 342 18 343
1087 —

Total

8 334
88313
837

14 794
3 746
19 069
32 355
3703
2 460
27 629

10 298
1200

505
29 070
10

27 702
2 439
1075
1219

19 370
3912
18 652

9 850

36 685
1087

Balance
Govt. Village
£ £
5075 —
683 683
16 687 —
942 471
2 500 —
103 103
3 254 —
10 465 10 466
3 645 -
461 725
860 430
4 028 1343
32 702 —
1800 —
7 000 —
4 3
965 965
— 9 490
7 649 7 649
— 114CR
681 —
4 390 4 391
4 000 -
7 630 —
3044 3 044
1924 1924
19 500 -
121 249
12 667 —
3 956 3 955
236 —

Total

5075
1366
16 687
1413
2 500
206

, 3254
20931
3 645
1186
1290
5371

32 702
1800

7 000

1930
9 490
15 298
114CR
681
8 781
4 000
7630
6 088
3 848
9 500
370
12 667
7911
236



TABLE 19 VILLAGE WATER SUPPLIES - EXPENDITURE 1981 (Cont.)

Ser Scheme

No

30 Pendakomo (1)..ccccceeveniienieeiiiens s
31 Perakhorio (NiSOU)..cccccooinviinincnninnnna,
32 Peristerona

35 PRrenarosS.....viccieinicies e
36 Pissouri.... .
37 Piyenia ... e
38 POliS .o

39 Pyrga (Larnaca)..... .
40 Sphalangiotissa MonN.......ccccccecveven e,
41 Trakhoni...........

46 Yeroskipos public plaz (2)
47 Ypsonas-Polemidhia (1)

Total

Contribution

Govt.

Village
£

11 633

1330
21 800
1000
1458
10 000

16 500
800

20 000

19 500

16 265

£261 565

Total
£

20 524
29 800
2 660
43 600
2 000
2 915
20 000
2 500
33 000
1600
1000
7 000
40 000
39 00
326

7 300
73 432

£893 720

Expenses

Govt. Village Total Govt.

£ £ £ £
1237 1618 2 855 7654
24 721 — 24 721 5079
354 353 707 976
18 366 18 367 36 733 3434
934 933 1 867 66
137 137 274 1320
9 833 9 833 19 666 167
2 199 — 2 199 301
- - — 16 500
25 25 50 775
735 — 735 265
- — - 7 000
14 005 14 005 28 010 5995
23CR — 23CR 23
14 598 14 599 29 197 4 902
- - - 326
5429 — 5429 1871
55 363 15 752 71 115 1804

£416 725 £171 124 £587 849 £215 430

Notes (1) ETA (Relief Fund) Contributed to four Schemes at a total amount of £13,682
(2) CTO contributed to one project for a total amount of £5,950

Balance
Village
£

10 015
977
3433
67

1321
167

16 500
775

5 995

4 901
513
£90 441

Total

17 669
5079
1953
6 867

133
2 641
334
301

33 000

1550
265

7 000
11 990
23

9 803
326
1871
2317

£305 871



TABLE 1-10 VASILIKOS-PENDASKINOS-PROJECT-EXPENDITURE 1981

©CONOIDAWNRL T@
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Scheme 1981
Expenditure

Nicosia Water Supply-First Phase

Electricity & telephone ..o, 16 677
Land acquisSItion .......cccviiiiiiiiiii e -
Materials handling & storage supervision,

investigations, miscellaneous and contingencies___ 40 697
Civil engineering works Contract No. 39/78/38-J & P 636 274
Mechanical & electrical works

Contrac No 39/78/39-Mather & Platt........cccceveecivvennee 258 265
Steel pipes Contract No. 39/78/40-P Epiphaniou___ -
A C Pipes Contract No. 39/78/41-C P | .cccccoovevvennnnnn. -

Valves Contract No. 39/78/42-Pont-a-Mousson.......... 80
Valves Contract No. 39/78/42-S Blakeborough......... -
Dhypotamos pumping station Irish Bridge................. 40 848
Consultant fEe S ..o 24 693
Construction of additional pipes & fittings.. 4 577
Wages for the operation and maintenance of the

pumping station DhypotamosS.......cccceeviiiniiicnieeninennn 257
TOTAL e £1 022 368
Agricultural Development

Groundwater development... -
Erection of building............ -
Agricultural Research ... 4 857
Purchase of vehicles & machinery.. . 31 547
Consultant fees ... . 146 707
Hydraulic model testing 37 771
W D D WOTKS oo . 38 358
Administration expenses....... . 76
Project manager allowance ... ceeiveene. 376
TOLAl i £259 692
Grand Total £1 282 060

Total
expenditure
upto 31.12.81

£

70 641

103 053
850 968

303 923
482 196
610 811
45 943
37 431
104 231
57 770
4 577

257
£2 671 801

5 774
34 047
146 707
37 771
38 358

376
£263 109
£2 934 910



STAFF MATTERS

APPOINTMENTS
On a Monthly (Unestablished or Temporary
Basis)

During the period under review the following
persons have been appointed to the posts as
indicated:

Andreas Papanicolaou, Meteorological Assistant
3rd Grade, with effect from 1.6.81.

Kyros Savvides Chemist Class Il. with effect from
10.7.81.

Charalambos Kyriakides Councel of the Republic,
in the Law Office with effect from 10.7.81.
Vassos Socratous, Executive Engineer, Class Il,
with effect from 2.10.81.

Ermioni Kouzouli, Executive Engineer, Class Il,
with effect from 2.10.81.

Eleni Shiakalli. Executive Engineer, Class Il, with
effect from 2.10.81.

Spyros Stephanou, Executive Engineer, Class I,
with effect from 2.10.81.

Vlassis Partassides, Executive Engineer, Class II,
with effect from 2.10.81.

George Petrocostas, Executive Engineer, Class I,
with effect from 2.10.81.

Stavros Aletras, Executive Engineer, Class IlI, with
effect from 2.10.81.

Frosso Germanou, Executive Engineer, Class II,
with effect from 2,10.81.

Demosthenis Antoniou, Executive Engineer,
Class Il, with effect from 2.10.81.

Soteris Paschalides, Executive Engineer, Class Il
with effect from 2.10.81.

Michalakis loannou, Executive Engineer, Class I,
with effect from 2.10.81.

On a Permanent Basis

Constantinos Katsavras, Executive Engineer,
Class I, with effect from 2.10.81.

Panayiotis Scordis Executive Engineer, Class I,
with effect from 2.10.81.

The following Officers were promoted or sec-
onded to the posts appearing opposite their
names.

Promotions

Andreas Artemis, from the post of Executive
Engineer, Class Il, to the permanent (Develop-
ment) post of Executive Engineer, Class |, with ef-
fect from 1.4.81.

Georghios Socratous, from the post of Executive
Engineer, Class Il, to the permanent (Develop-
ment) post of Executive Engineer, Class I. with ef-
fect from 1.4.81.

Nicos Kaisis, from the temporary post of Chief
Foreman (on secondment) tothe permanent (Ord-
inary) post of Chief Foreman, with effect from
1.4.81.

Andreas loannides, from the permanent post of
Assistant Chief Foreman tothe permanent (Devel-
opment) post of Chief Foreman, with effect from
1.4.81.

Costas Georghiou, from the permanent postof Se-
nior Technician, tothe permanent (Ordinary) post
of Technical Superintendent with effect from
15.9.81.

Andreas Evripidou, from the permanent post of
Senior Technician, to the permanent (Ordinary)
post of Technical Superintendent with effect from
15.9.81.

Stavros Pitsillides. from the permanent post of Se-
nior Technician, to the permanent (Ordinary) post
of Technical Superintendent with effect 15.9.81.
Christodoulos Christodoulou, from the perma-
nent post of Senior Water Engineer, to the perma-
nent (Ordinary) post of Principal Water Engineer
with effect from 15.11.81.

Vrahimis loannou, from the temporary (Develop-
ment) post of Senior Technician (on secondment)
to the permanent (Ordinary) post of Senior Tech-
nician. with effect from 15.11.81.

Symeon Georghiou, from the temporary (Devel-
opment) post of Senior Technician (on second-
ment) to the permanent (Ordinary) post of Senior
Technician, with effect from 15.11.81.

Michael Antoniades, from the temporary (Devel-
opment) post of Senior Technician (on second-
ment) to the permanent (Ordinary) post of Senior
Technician, with effect from 15.11.81.

Panayiotis Hji Pakkos, from the postof Technician
1st Grade, to the permanent (Ordinary) postof Se-
nior Technician with effect from 15.11.81.
Georghios Frangopoullos. from the post of Tech-
nician 1st Grade, to the permanent (Ordinary) post
of Senior Technician with effect from 15.11.81.
lacovos Kastanas, from the post of Technician 1st
Grade, to the permanent (Ordinary) post of Senior
Technician, with effect from 15.11.81.

Phivos Hji loannou, from the post of Technician
1st Grade, to the permanent (Ordinary) post of Se-
nior Technician, with effect from 15.11.81.

Liasis Savva, from the post of Technician 1st
Grade, tothe permanent (Ordinary) post of Senior
Technician, with effect from 15.11.81.

Doloros Pitsillides, from the postof Technician 1st
Grade, tothe permanent (Ordinary) post of Senior
Technician, with effect from 15.11.81.

Elias Eliades, from the post of Technician 1st
Grade, to the permanent (Ordinary) postof Senior
Technician, with effect from 15.11.81.

Andreas Savva, from the post of Technician 1st
Grade, to the permanent (Orinary) post of Senior
Technician, with effect from 15.11.81

George Lanitis, from the post of Technician 1st
Grade, to the permanent (Orinary) post of Senior
Technician, with effect from 15.11.81

Andreas Eleftheriou, from the post of Technician
1st Grade, to the permanent (Development) post
of Senior Technician, with effect from 15.11.81
Andreas Marangos, from the post of Technician
1st Grade, to the permanent (Development) post
of Senior Technician, with effect from 15.11.81
Pantelis Alexandrou, from the post of Technician
1st Grade, to the permanent (Development) post
of Senior Technician, with effect from 15.11.81
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Nicos Chrysostomou, from the post of Clerk 1st
Grade, to the permanent (Ordinary) post of Cleri-
cal Officer, with effect from 1.11.81.

Gavriel Demosthenous, from the post of Clerk 1st
Grade, to the permanent (Ordinary) post of Cleri-
cal Officer, with effect from 1.11.81.

Socrates Kountouris from the post of Agricultural
Superintendent, to the temporary (Development)
post of Executive Engineer, Class Il, with effect
from 2.10.81

Andreas Tziakouris, from the post of Technician
2nd Grade, to the temporary (Development) post
of Executive Engineer, Class Il, with effect from
2.10.81.

TRANSFERS, RETIREMENTS, DEATHS
Transfers

Eleni Nicolaou Clerk 2nd Grade, G.C.S., was
transferred from this Departement to the Depart-
ment of Medical Services, with effect from 23.2.81.
Ino Chiromeridou, Clerk 2nd Grade. G.C.S., was
tansferred from this Department to the Depart-
ment of Antiquities with effect from 6.4.81.
Ermis Vogazianos, Clerk 2nd Grade, G.C.S., was
transferred from this Department to the Depart-
mend of Medical Services, with effectfrom 5.10.81.
Themos Mavromoustakis, Senior Supervisor of
Accounts, was transferred from this Department
to the Ministry Defence, with effect from 15.8.81.
Savvas Gounaris, Storekeeper 2nd Grade, was
transferred from this Department to the Depart-
ment of Central Stores, with effect from 9.9.81.
Charalambos Geroudes, Accounting Officer 2nd
Grade, was transferred from this Department to
the Press and Information Office with effect from
28.9.81.

Kyriaki Chrysostomou, Clerk 2nd Grade, G.C.S.,
was transferred to this Department from the De-
partment of Merchant Shipping, with effect from
2.3.81.

Kyriakos Hji Antonis, Accounting Officer 2nd
Grade, was transferred to this Department from
the Ministry of Agricultureand Natural Resources,
with effect from 11.5.81.

Achilleas Nicolaou, Storekeeper 2nd Grade, was
transferred to this Department from the Depart-
ment of Central Stores, with effect from 1.9.81.
Demos Mytilineos, Accounting Officer 2nd Grade,
was transferred to this Department, from the De-
partment of Town Planning and Housing, with ef-
fect from 17.9.81.

Andreas Aristides, Clerk 2nd Grade, G.C.S.. was
transferred to this Department from the Depart-
ment of Medical Services with effect from 5.10.81.
Maria Ermolaou, Clerk 2nd Grade, G.C.S., was
transferred "3 this Department from the Public
Service Con mission, with effect from 1.10.81.
Costas Gavi jes Senior Supervisor of Ac-
counts, was transferred to this Department from
the District Office Limassol, with effect from
16.11.81.

Gavriel Panayi, Messenger, was transferred to this
Department from the Departmentof Public Works,
with effect from 1 10.81.
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Retirements

Andreas Michaelides, Principal Clerk, G.C.S., re-
tired from the Government Service, with effect
from 1.2.81.

loannis Athinodorou, Foreman retired from the
Government Service with effect from 1.3.81.
Alecos Charalambous, Chief Foreman, retired
from the Government Service, with effect from
1.10.81

Deaths

With deep sorrow we record here the death of our
highly esteemed colleague

Demetris Frangou, Foreman who died on 1.12.81,
one month before his retirement after a long ill-
ness.

SCHOLARSHIPS, STUDY LEAVE AND DU-
TY ABROAD

Scholarships

Chrysostomos Kambanellas, Technician 1st
Grade, was awarded a 2 years scholarshipby J & P
Ltd., through the Government of Cyprus at the Ca-
tholic University of Americato obtain the B.Sc. de-
gree in Civil Engineering. He left Cyprus on the
17th August, 1981.

Kyros Savvides, Chemist Class Il, who has been
granted one year scholarship by Netherlands
Government in Sanitary Engineering, held at the
International Institute of Hydraulic and Environ-
mental Engineering in Delft, completed his studies
and was awarded the post-gratuate Diploma in
Sanitary Engineering. He resumed his duties on
the 14th September, 1981.

Tassos Hamatsos. Executive Engineer, Class |,
who has been granted a scholarship by the U K
Technical Co-operation Training Programme in
Construction Management at the University of
Loughborough, returned and resumed his duties
on the 19th October, 1981.

Conferences and Duty Abroad

Elias Kambourides, Executive Engineer Class |
and Andreas Tsiakouris Technician 2nd Grade,

participated in the International Course in Water
Resources Engineering, held in Belgrade. You-
goslavia, betwen 15.6.81-15.9.81

lacovos lacovides, Hydrologist Class |, partici-
pated a) in the International Conference on Hy-
drology and the Scientific Bases lor the Rational
Management of Water Resources. Paris 18-27.8.81
and b) in the Intergovernmental Council of the In-
ternational Hydrologic Programme, fourth ses-
sion. Paris 28-29.8.81.

Christos loannou, Hydrologist Class |, attended a
course in the use and interpretation of isotopic da-
ta in the Isotope Hydrology Section of IAEA.,
held in Vienna, between 1.2.81-17.4 81

Christos Marcoullis, Senior Water Engineer and
Andreas Artemis, Executive Engineer Class I, vi-
sited U K between 29th july-18th August 1981, in
connection with the preparation of the contract
documents for the Vasilikos-Pentaskinos Project.



I DIVISION OF WATER RESOURCES

by :
D C Kypris
Engineer Hydrologist
Head of Division

General

During 1981 again no hydrological data
could be collected by this Department in the
Northern part of Cyprus, because this area
amounting to 40% of the Cyprus land is for
seven years under the occupationoftheTur-
kish troops. So the behaviourof both surface
runoff and groundwater bodies could not be
followed or recorded there during the year
under examination.

The new areas brought under hydrological
observation during the year have an extent of
about 31 square kilometers. A number of 332
wells/boreholes and springs were plotted or
replotted in this area with their relative infor-
mation recorded. A supplementary plotting
was also carried out in the areas already
covered for 725 new wells/boreholes.

INTRODUCTION

The main tasks assigned to the Division of
Water Resources are the collectiion and in-
terpretation of Hydrological and Hydrogeo-
logical data, regarding both ground and
surface water, to deal with engineering geol-
ogy problems as connected with the plan-
ning and execution of water works projects,
to carry out auxiliary drilling operations and
to control groundwater 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 oc-
curred. Fortheyear under examination since
the Turkish troops are still occupying part of
Cyprus, a new arrangement is followed as on
map page 38.

During 1981, D C Kypris, Engineer Hydrolo-
gist, was the Head of Division, and M Peppis,
Geologist, Class |, 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 advi-
sory 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:

m Cleaning of three existing boreholes.

m Drilling of ten boreholes, onefordomestic
water supply two for earthing purposes and
seven for engineering geology purposes and
the determination of hydrological parame-
ters of the aquifer where the Kouris dam will
be constructed. Total penetrated depth, 219
m.

m Removing pumps stuck or broken in bore-
holes.
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TEST PUMPINGS

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

Pumping tests are also carried outfor Gov-
ernment works.

During 1981, 26 test pumpings were carried
out as follows:

m Six for division of land with

total hours pumped....ccccevvvveeneen. 244
m Eight for building permits with

total hours pumped....ccccocvernennnne 77
m Four for irrigation divisions

with total hours pumped ............... 86
m Six for town and village water

supplies with total hours pumped . 86

GRAPHICAL PRESENTATION
OF INCIDENCE OF RAINFALL

METEOROLOGICAL SUMMARY

Note: As it is not possible for the Meteoro-
logical Service of the Republic of Cyprus to
obtain measurements of various meteoro-
logical elements in the northern part of the
Island because of its being occupied by Tur-
kish troops, the data given below relate to the
weather experienced in the sourthern part of
the Island during the hydrometeorological
year 1980-1981.

Precipitation

The yearly total precipitation averaged over
the southern part of the Island during the hy-
drometeorological year October 1980 to
September 1981 was 574 mm which is 108%
of normal (see diagram)

(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 were above normal over the western
areas of the lIsland, over all parts of the
southern coastal areas and over small parts
of the central plain and ranged mainly be-
tween 110% and 125% of normal. Over some
areas of Larnaca district they exceeded
140% of normal. Over the remaining areas it
was around normal or slightly below normal
(see isohyetal map).

As regards the monthly distribution of preci-
pitation, it was above normal in the months
of January, February and June, around nor-
mal in April and below normal in the remain-
ing months (see diagram of incidence of
rainfall).

Table 11-1 giving the incidence of rainfall
during the hydrometeorological year 1980-
1981, illustrates the situation.

TABLE 111

INCIDENCE OF RAINFALL DURING THE
HYDROMETEOROLOGICAL YEAR
1980-1981

o b g

43 ) 0z %:%@

Months E c 1L 8¢ee

a tri ao02 Qoc
October ....... 254  1.00 4.4 74
November ... . 12.0 0.47 21 25
December ... . 627 247 10.9 48
January......... . 255.0 10.04 44.4 212
February........ . 1186 4.67 20.7 151
March.......... 46.6  1.83 8.1 74
April. 23.8 0.94 4.2 101
May............... . 144 0.57 2.5 7
June.......cccee. . 14.6 0.57 2.5 247
July e 0.4 0.02 0.1 23
August ......... — — — 0
September... 0.5 0.02 0.1 7

Totals ........... . 574.0 22.60 100.0 -

Note: Yearly total as percentage of yearly
normal: 108%
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The maximum amount of rainfall reported
in a 24-hour period during the hydromete-
orological year was 159.4 mm reported by
Avdhellero village rainfall station on 15th
June, 1981. The next highest was 145mm re-
ported by Psevdhas Elementary School rain-
fall station on 15th June, 1981.

The first snowfall on the higher topsof Troo-
dos range occurred on 21st November, 1980
and the last on 23rd March, 1981.

Hail occurred in every month from Novem-
ber, 1980 to June 1981 and in September,
1981.

Temperature
During the hydrometeorological year 1980-
1981 the air temperature as a whole was

TABLE II-2

slightly above normal. In particular, monthly
mean temperatures were above normal in
October, November, March, April, June, July
and September, they were around normal in
December, February and August and below
normal in January and May.

The extreme maximum and extreme mini-
mum temperatures recorded during the hy-
drometeorological year under review were
as follows:

Evaporation
Monthly total evaporation (in mm) measured
from United States Weather Bureau (U SW
B) class "A" pan during the hydrometeoro-
logical year 1980-1981 at selected stations is
given below:

INCIDENCE OF MAXIMUM AND MINIMUM TEMPERATURES 1980-1981

Extreme maximum
temperature and

Extreme minimum
temperature and

Station date date
°C °C
NICOSIA . ceiiiiiieiiiiee e, 40.7 on 26.7.81 1.6 on 18.12.80
Limassol....coooeeeeiiiiiiiiiieeee. 37.2 on 26.8.81 5.2 on 18.12.80 &
9 &21.281
Larnaca Airport......cccce... 37.50n 1.7.81 2.3 on 18.12.80
Paphos R A F. station......... 35.6 on 28.6.81 6.0 on 31.1.81
Panayia Bridge 39.2 on 26.7.81 - 1.4 on 18.12.80
SaittaS .o 37.2 on 26.7.81 0.0 on 18.12.80,
on 26.8.81 1& 31.1.81
AmiandoS.....ccccceeviiiiienniienenne 31.5 on 26.7.81 -4.2 on 11.12.81
Prodhromos ......ccccccvveeens 31.7 on 8.9.81 -3.50n 11.12.80
17.2.81
2.3.81
Stavros Psokas.......ccccceeennn. 38.5 on 25.7.81 0.2 on 11.12.80
Kornos 38.2 on 27.6.81 150n 21281
1.3.81
Platania.......ccccovvveeiiieennnnen. 34.7 on 24.7.81 -2.0 on 31.1.81
PhassoUri.....ccccceccuineeenccnnn. 36.5 on 30.6.81 0.5 on 17.12.80
& 18.12.80
TABLE [I-3
TOTAL MONTHLY EVAPORATION
Stations Oct. Nov. Dec. Jan. Feb. Mar. April May June July Aug. Sept.
NIiCOSIA iovvvieriiiiieriens e, 166 105 74 35 48 92 149 203 291 304 284 207
Athalassa .......ccccecevie e, 154 84 54 41 55 90 143 202 297 312 301 230
SaittaS i e 125 81 54 40 56 94 133 181 269 271 263 200
Akhelia ....cccooovevieiiiieies 155 110 87 79 79 111 139 182 236 224 217 173
Yermasoyia ....cccccecevir weennne. 143 84 58 51 63 99 133 197 267 268 264 202
Polemidhia......cccccvviins weeins 132 97 68 87 71 106 132 169 228 243 246 194
Prodhromos.....ccccceecen v 111 51 20 * [ 69 123 143 231 249 221 173
Larnaca Airport......... ... 166 123 91 80 77117 173 237 280 291 275 235

» No records
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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 esta-
blished for the purpose of calculating the
guantity of water flowing through each sta-
tion. All these stations have to be inspected
regularly i.e. every week, fortnight or month
for the purpose of checking and mainte-
nance of equipment, change of charts, ve-
locity measurements of flowing water with
current meter for calibration purposes, etc.
During the wet season the visits are more fre-
guent for high flow measurement and sam-
pling for suspended sediment and chemical
analyses. The condition of float wells and
weirs is also checked and cleaned when ne-
cessary.

Stream gauging stations on 62 streams and 3
on intakes were regularly inspected. In the
nothern part of the Island we have not been
able to attend any flowgauging stations, due
to the presence of the Turkish invasion
troops, still occupying almost 40% of Cyprus
for the seventh year now.

The general conclusion obtained from the
study of this year’s records of the above flow
gauging stations, is that the flow at most of
them was above normal because of the high
precipitation of January and February.

The annual flow of some selected streams at
selected flow gauging stationsare presented
in table 114

New Flow Gauging Stations
During the year under review, one new flow

TABLE 114

gauging station was constructed.

Ezousas river near Moronero. Construction
of a “V” shaped structure 16 m wide, slope
1:10, and installationof a foot bridge for high
flow measurements.

Repairs and Improvements to Existing Flow
Gauging Stations

During the year repairs and improvements
were carried out on the following flow gau-
ging stations:

Tremithos River near Ayia Anna: Construc-
tion of new apron of the station which was
washed away during the high flood of June
1981.

Minor repairs and improvements, however,
were carried out on several other flow gau-
ging stations for better operation.

Flood Discharges

As the rainfall during the hydrological year
was above normal some remarkable floods
were recorded. The most noteworthy floods
were recorded on the following flowgauging
stations:

m Tremithos River near Ayia Anna about 300
m3s on the 15th June 1981. Its catchment
area is 90 km2

m Tremithos River near Klavdhia about 300
m3s on the 15th June 1981. Its catchment
area is 142 km2

m Aradhippou River on Nicosia - Larnaca
road bridge about 200 m3s on the 15th June
1981. Its catchment area is 34 km2

m Aradhippou River near Panayia Yematou-
sa church about 100 m3s on 15th June 1981.
Its catchment area is 20.5 km2

m Elea River near Vizakia about 11 m3s on

DISCHARGE OF SELECTED STREAMS AS CALCULATED AT SELECTED
FLOW GAUGING STATIONS FOR THE YEAR 1980-81

Ser Station No. Stream

No

1 2-8-3-10 Limnitis....cccoceeeeeeenn,
2 3-3-1-70 Ayios Nicolaos.......
3 3-3-3-95 Karyotis......ccoovveeeene
4 3-5-4-40 Elea ......cccovneee.

5 3-7-1-50 Peristerona...

6 3-7-3-90 AkaKi.iiiiiiiennn,
7 6-1-1-80 Ayios Onoufrios ....
8 6-1-1-85 Pedhieos...................
9 6-5-3-15 Yialias..........

10 8-4-5-30 Tremithos....

u 8-9-7-95 Vasilikos......

Location flow

IC*n3
oo Saw mill 18.1
.... Kakopetria........coo.... 11.9
16.3
vee o JVizakiae 10.2
. .... Panayia B r.....ccccennnn. 19.3
.... Malounda.....ccoouueeeenn. 16.9
Kambia ............cccccl 2.5
5.2
5.6
7.8
15.2
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TABLE 115
VOLUME OF WATER ACCUMULATED AND COMMENCING DATE OF INFLOW FOR VARIOUS DAMS DURING
THE YEAR 1981

O~NO O WN R

11

12
13
14
15
16
17
18
19

21
22
23

AQIrOS oveiiiieieeeee e
Akrounda .......ccccoviieineene
Akapnou-Ephtagonia -—

Ayia Marina........ccceeeeenns
Ayii Vavatsinias Dam-----

Ayii Vavatsinias No.1 —
Ephtagonia | ........cceeee..
Kalo Khorio......cccccvneeenne

Kalopanayiotis.......c.........
Kandou
Kato MyloS....ccocevviiiniens
Khandria......ooeceinineenn,
Kiti
Kyperounda
Lefka (Marathasa)
Lefka (Kafizes)
Lefkara
Liopetri
Lymbia...coeeniieencnn,
Lythrodonda Upper.......

2 e

72

132
128
990
790
298

53

55
92
32

363
38
104
70
1625
50
368
113
13850
325
220

January
January
December
January
January
January
January
March

December
January
January

January
January
December
January
January
January
January
January
January
November
January
January

E n

Khée

ORdD
QEiC

March
January
December
January
January
April
February
March

December
February
January

January
January
December
February
March
June
January
January
April
November
January
January

E5. e

13
Empty

50

Empty
44
Empty

Empty
Empty

50
17
10
Empty
10
146
70
3413
Empty
71
Empty

E
Oc"9—
P®

sis|

January
August
September
November
July
November
December

December
November

September
September
December
October
October
October
October
January
January
November
August

Remarks

Overflowing since Dec.80
Closed 8.12.81
Overflowed 21.12.80
Overflowed 24.1.81

Overflowed 10.2.81
Closed 18.3.81
Overflowed 23.3.81
Closed 8.12.81
Overflowed 4.2.81

Gate closed 26.1.81
Overflowed 26.1.81
Overflowed 9.12.80
Overflowed 10.1.81
Closed 1.12.81
Overflowed 6.2.81
Overflowed 1.3.81
Closed 23.3.81
Overflowing since Dec.80
Overflowing since Dec.80

Overflowed 28.11.81
Overflowed 28.1.81
Gate closed 30.1.81
Overflowed 31.1.81
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24th Febuary 1981. Its catchment area is 82
km2

m Vathys River near Athalassa about 11 m3s
on 24th February 1981. Its catchment area is
30 km2

m Akaki River near Malounda about 38 m3s
on 24th Februay 1981. Its catchment area is
92 km2

m Peristerona River near Panayia bridge
about 28 m3s on 24th February 1981. Its
catchment area is 78 km2

Inflow of Water in Dams

During 1981 out of 57 most important dams
and ponds in Cyprus which were under regu-
lar observations in the past only 40 could be
observed as the remaining aresituated in the
northern part of the island, which is still un-
der Turkish occupation.

The water accumulated in the dams under
regular observations was considered satis-
factory; the maximum volume accumulated
was 34 MCM or 79% of the total capacity of
the these dams which is 43 MCM. Out of
these dams, 30 overflowed, most of them in
January and February. Analytically the situ-
ation is shown on table Il -5.

Spring Discharges

Most of the springs and minor streams are
gauged on a routine basis whilea mumberof
them are gauged for a short period after the
request of another Division of the Depart-
ment.

During the hydrological year 1980-81 2600
spring and minor stream discharges were
taken on 273 springs and minor streams;
1020 discharges were taken on 85 springs
which are under regular monthly observa-
tions and 1580 discharges were taken on 193
springs and minor streams for a certain peri-
od at various intervals.

As the rainfall during the hydrological year
under review was above normal, which fol-
lowed the above normal previous year, most
of the springs maintained a higher than nor-
mal flow during winter, spring and summer
time.

GROUND WATER
Ground Water Hydrological Work

Hydrological surveys of the ground water
bearing systems were carried out on asmall
scale by this Department before 1960. Since
then, they were rapidly amounting in scale
until the most important known aquifer sys-



terns were brought in a few years time under
Hydrological Observations, it is unfortunate
that most of our maps with the well location
and other infomation 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 bore-
holes/wells and the collection of other hy-
drological information continued in the free
areas, where hydrological work was being
carried out before. The area during the cur-
rent year where such work has been carried
out was 2732 km2(see map on page 40) The
springs, wells/boreholes which were on re-
gister at the end of 1981 were 23103.

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-
/wellls, the water level is being measured
twice a year, at the end of the dry season
(November), when itisexpected to beat low-
est and at the end of the Wet season (March),
when it is expected to be at highest level. In
areas where more detailed information is ne-
cessary, a network has been established of
observation boreholes where monthly or bi-
monthly measurements are taken. The num-
ber of observation borehole monitored twice
during 1981 is 1469 and, every month or fort-

TABLE 1I-6
SELECTED OBSERVATION BOREHOLES

night 537.

For the purpose of establishing the quantity
of water pumped from our aquifers a ques-
tioning 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, cross-
checked wherever possible from water meter
readings, or electricity meter readings and
pump output. It has been established
through questioning that during 1981 10086
wells/boreholes and springs were in use in
our most important irrigating areas.

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

During 1981 the number of groundwater
samples from observation boreholes anal-
ysed for chlorides was 1327.

As regards the groundwater situaton, due to
this year’s high rainfall there was some im-
provement in most aquifers. However due to
the continuous overpumping there was no
improvement of the situation at Kokkino-
khoria area. Details may be seen in the table
of selected observation boreholes.

Water level increase (+)
or decrease (—)

Serial Hydr. Village March November March November March November
No. No. 1980 1980 1981 1981  1980-81  1980-81
56/56 192 Liopetri............ +0.13 +0.12 +0.24 +0.45 +0.11 +0.33
20/63 1516 Paralimni......... +19.69 +19.27 +19.37 +18.31 -0.32 -096
22/63 1518 Paralimni......... +5.92 +5.73 +5.93 +5.67 +0.01 -0.06
51/51 774 Phrenaros ....... +3.34 +2.46 +2.52 +1.68 -0.82 -0.78
79/56 975 Phrenaros ....... +8.63 +8.22 +8.33 +8.32 -0.30 +0.10
88/54 24 Kolossi............ +2.70 +0.20 +3.70 +1.40 +1.00 +1.20
51/63 813 Limassol.......... +1.53 +1.18 +2.18 +1.63 +0.65 +0.45
45/63 811 Zakaki.............. +1.20 +0.83 +1.58 +1.18 +0.38 +0.35
107/61 17 Yermasoyia .... +15.16 +1.13 +18.08 +1.20 +2.92 +0.07
108/59 8 Yermasoyia---—- +35.44 — +35.90 +16.85 +0.46 -

7160 22 Yermasoyia .... +6.63 -0.12 +9.00 +0.70 +2.37 +0.82
134/59 27 Yermasoyia .... +11.01 +0.46 +14.86 +0.66 +3.85 +0.20
161/50 180 K Trimithia .... +187.45 +187.23 +18753 +187.35 +0.08 +0.12
160/50 222 K Trimithia .... +194.97 +193.82 +194.97 +193.62 0.00 -0.20
125/60 15 Episkopi.......... +26.46 +19.31 +30.96 +20.41 +4.50 +1.10
EB94/70 1236 Akrotiri............ +1.56 -0.04 +2.56 +051 +1.00 +0.55
P.B.12 2671 Kouklia............ +2.26 +0.75 +2.20 +020 -0.06 -0.55
P.B.17 2673 Akhelia............ +7.67 +5.75 +7.29 +5 72 -0.38 -0.03
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Control and Conservation of Ground Water

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

The committee performed during 1981, 29
meetings and examined 1905 applications
sent to the Director, WDD by the District Of-
ficers, as follows:-

Water Supply (Special Measures)

LaW @reas....ccccccciiiiiieeeiiciiiiiie e 29
Water Conservation areas........cccceeeeuu. 1585
Non Water Conservation areas................ 291

Water Conservation Areas (Wells Law Cap
351)

An area is declared as a Water Conservation
Area, when the exploitation of its water re-
sources is such, that it may affect the quanti-
ty or quality of the water of that area.

On map on page 48 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 Il - 7.

Applications for well permits falling within a
Water Conservation Area, are being sent by
the District Officers to the Water Develop-
ment Department for technical advice and
recommendations. These recommendations
which are based on the knowledge of the ex-
isting water situation of each aquifer, the de-
velopment in the area and the existence of
other wells or boreholes, chain-of-wells and
springs, as well as nay other Government
water works are mandatory to the District Of-
ficer.

Water Supply (Special Measures) Law 32/64

The major aquifers of Western Mesaoriaand
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 val-
leys, which will be covered by the Paphos Ir-
rigation Project, have also been covered by
that Law in 1974 and 1975.

The areas covered by this Law are shown on
map page 48 and particulars given in the
table below.

For the above areas

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

m On the permits which are renewed yearly,
conditions are imposed regarding the quan-
tity of water to be extracted, the method of
extraction, the area to be irrigated, the meas-
urement 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 declara-
tion of an area under the provisions of the
Water Supply (Special Measures) Law, can-
not be effected without metering the water
pumped from each borehole or well.

According to the provisions of the above re-
ferred law, water meters should be installed
in the Water Supply (Special Measures) law
areas. Information about the installation and
operation of water meters is 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 393 water meters
have been installed of which 346 are in con-
tinuous operation. The total volume of water
recorded is 11.9 MCM. During the year 225
illegal pumpings have been reported to the
District Officer, out of which 130 were pre-
sented to court.

Private Drillers (Wells Law, Section 36)

According to the above law, no one is al-
lowed to operate adrilling rig withouta Drill-
er's licence. Such a licence is issued by the
Director of the Water Development Depart-
ment, after the interested person to become
a Driller applies for it and when the Director
of the Department is satisfied that the appli-
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TABLE 11-7
WATER CONSERVATION AREAS

Ser

No
1

abbwN

~N o
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Water Conservation Area

Kokkini Trimithia-Ayii Trimithias,
Paleometokho, Mammari
NiCOSI@.iiiiiiiciiiiiiiiiieeeeeee,
Tersephaou - Klavdhia....

F'sta, Phrenaros, Paralimni,
Ormithia, Xylotymbou, Pergamos,
Kouklia, Avgorou, etc....
Akrotiri, Phasouri, etC......cccccccevvvvvvevineens
Morphou, Syrianokhori, Prastio,
Nikitas, Elea, Pendayia..........ccccceeuneenn.
Dhali,