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I. INTRODUCTION -

The Department of Water Development is one of the
Departments of the Ministry of Agriculture and Natural
Resources and is responsible for the Government’s over-all
policy, water resources, planning, design and construction
of all types of water development projects on the 1island.

It also contributes towards the management of water resources
and water development projects together with other interested
Ministries and Departments. Such water development projects
include domestic water supplies®, irrigation and drainage
projects, flood protection works, protection works against
pollution of water resources, ground water recharge works and
other relevant works. The general Governmental organization
and the role of the Department of Y/ater Development 1is shown
on Appendix I. Regarding this over-all organization, we are
now in co-operation with the United Nations Special Fund
Project (CP".P.P.) considering the possibility for improving
this organization especially for the management of the water
resources and projects in which a lot of other departments
are involved. A basis for this study will be the already
submitted report by F.A.C. on Cyprus Pater Legislation dated
October, 1962.

11 - DEPART?CENTAL ORGAN IZATION

The Departmental organization is shown on AppendiX

l.a and is made up of;-
1. Division of Vater Resources

This Division groups together all services required
for the collection cf hydrological and hydrogeological data
whether groundwater or surface water, drilling works, control
of groundwater extraction and engineering geology problems as
connected with the claiming and execution of water work porjects.

2. Division of Planning
This Division deals with the Preparation of

reconnaissance and feasibility studies prior to the detailed
design of such projects. The works for planning include
field investigations for hydraulic structures, laboratory
testing for these structures, water use studies, hydrological
evaluations, evaluation of benefits, techno-economic studies,
os well as, engineering geology problems, as connected with

foundations.

21...
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3- Division of Design

This Division deals with the detailed design and
specification work required for major projects after they have
been approved as feasible.

Division of Construction

This Division deals with all construction work whether

carried out by direct labour or through contract.

5- Division of Operation andMaintenance

This Division gives the services required for the
operation and maintenance of the major projects such as dams and
town water supplies. For every project there is a District Water
Board for Irrigation or a Town rater Board for domestic water
supplies, to whichwe are a Member. T

6 - Division of Small Projects Planning

This Division deals with the planning and designing
of small irrigation and domestic water supply projects which are
of a rather routine nature ana not need elaborate planning and
design procedures.

7. Regional Offices

Two regional offices have b .en established? one
regional ofice in Famagusta and one regional office in Limassol
with a sub-regional office- in Paphos. Also, a sub-regional
office-in Morphou has been established. In these regional offices
the mainwork carried out is hydrological measurements, collection
of data operation and maintenance of projects and control of
construction work from the administrative point of view.

8 . Office Management
This office is responsible for the office services,
accounts, Blabour personnel and stores-. At the same time a
financial control and co-ordination branch is included which
deals with financial aspects including the control of expenditure*

9- Legal Advisor
The Legal Advisor deals with the various legal problems
of the Department which include water legislation contractors,
and water right problems and at the same time prepares’new
legislation as required. He also deals with important legal
matters of the Ministry as a whole.

2.0
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111. STAFF
1, Mr. Jo Mouskos ex-Director-General of the Ministry
of Agriculture and Natural Resources has been engaged on contract
for special administrative and financial duties, fuUj.- one year

as from 16.9.1968.

2. Mr, N. Tsiourtis has been appointed Topographer/
Engineer a's from 1> 3-1958 and Mr. E. Kambcuridhes as Topographer

Irrigation/Engineer on 11.11.1968c

3- The following ware appointed Executive Engineers
- ’ »
during the year: Mr. Ch. Lapas in June,Messrs. E. Gavrielides,
Th. Thrassou and V. Georghiades in August and Mr. M. Dymiotis

in November.

4-, Mr. Chr. Jloannou was- appointed Hydrogeol"ogisv 1in
September 1968. - s -

5. Mr. VI. Jarcar, Senior rater Engineer on. contract
from Czechoslovakia completed his contract in June and left Cyprus.

6. Mr, B.S. Sivan, Senior Vlator Engineer, on.contract

from India, completed his contract in August and left Cyprus.

7» Mr. A. Karoglanian, Superintendent of forks was®"granted
leave of absence as from lot August 1968 prior to retirement

having joined the United Nations as a drilling expert in Korea,

8. Mr, S. Bayada, Mechanical Engineer, who was attached
to the United Nations Groundwater and Mineral Resources Special
Fund Project took over charge of the Workshop of the Department

as from 1st July, 1968.
S

9. Mr. J. Kastanas, Inspector of Uorks who had been

awarded a scholarship sponsored by the British Government for
training iIn grouting techniques returned to Cyprus and resumed

duty in July,
-1V SEMINARS, CONFERENCES. VISITS ABROAD.

(1) Mr. C.A.C. Fonteatis

Mr. Konteatis as a Co-Manager of the C.U.P_P
together with Mr. Cavassilas Project Manager and Mr. Andronikou
of the Planning Bureau, Mr. CMmorides of the Agricultural

o - 4-/. ..

-

Av_
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Department paid a visit to Morocco which was sponsored by F.A.O.
During this visit it was possible to see the work of F.A.O.
Project for the Pater Resources Master Plan of the Sebou

Valley, At the same time i0 was possible to see and visit

some of the Irrigation Porks already carried out in the country.

Many citrus gardens were also visited during the same trip.

Immediately after Morocco the team excluding Mr, Andronikou
visited Southern Prance as guests of the French Government.
The visit was in the Bass due A"houe and the region of the
Canal De-Provence. Many Dans, Irrigation Canals and Distribution
Systems were visited. The whole trip for Morocco and Southern

Prance was held between the 4th and 17th February.

(i) C.H, Phanardjis, Hydrologist

Mr, Phanard3is, Hydrologist, participated in the Torld
Meteorological P.M.O. Regional Training Seminar for Hydrological

Forecasting which was held in Bradislava Czechoslovakia from
the 10th to 25th October.

(iit) J. lacovides, Hydrologist.
Mr. Jlacovides, Hydrologist, paid a visit to F.A.O,
Rome, where he worked with Mr. Tomas of F.A.O0. on the formu-
lation of a programme for the Uorphou Hydrological Mathematical
Model . This visit which was sponsored by F.A.0, lasted from
the 9th September to the 12th October.

(iv) Mr, Y, Hastannas, Inspector of 'forks.

Mr. Kastannas, Inspector of Porks, who was awarded a
scholarship from the British Government on Grouting Techniques
in the United Kingdom completed his training and returned to
Cyprus resuming his normal duties on the 22nd July.

The duration of Mr. Kastannas* course was between the 16th
November, 1967 to the 27th July, 1968.

\Y foreign Experts and Technical J,ssistai-ce

Apart from the United Nations Special Fund Project,
G.AP_.P. about which more 1is written later, we received other

Foreign Technical Assistance as followss~%

1) - 6. Hsu our U.H.D.P, expert on Dams has continued
for the whole year his work with us both in the Planning,
Design and Supervision of Dams.

Apart from his normal duties in the Department, Mr. Hsu.
has helped the C. _P.P. on general Planning such as Damsite
Investigations and costing problems.



2)

3)

4)

5)

6)

...5.._
Mr. B. Millinusic Senior Irrigation Expert,
Mr, Millinusic our F_A_C. Senior Irrigation Expert continued
also throughout the year his work which mainly included
supervision of Major Construction work such as Yermasoyia
Dam and Planning and Design of Irrigation systems.

Mr. T.L. Hsu, Senior Engineer Geologist.

Mr. Hsu, Senior Engineer Geologist of the Republic of China
has continued his work throughout the year with us as offered
by the Republic of China according to Bilateral Agreement.

He has helped in General Engineering and Geological problems
for dam site investigations and more generally has largely
contributed in the work of the C."EP.P.

Mr. A.H. Goossens.

Mr. Goossens from Belgium has come to Cyprus on the 10th
November 1968 as an Associate Expert through the U._N.P_P.
He has been working under the supervision of Mr. S. Hsu
and has been dealing mainly on investigation problems
mainly for Damsites.

United Nations Special Fund Project- for Ground Tater and
Mineral Resources.

The Ge” _.M.R.P. continued its work throughout the yeon under
Project Manager, Dr. Tome wist and Co-Manager Mr, Y. Hji
Stavrinou, Director of the Geological Department.

We have continued our contribution to this Project with one
Geologist, one Mechanical Engineer for part of the year, one
Chief Drilling Foreman .and a number of Technical Assistants,
Draughtsmen, Foremen and drilling equipment. At the same
time a lot of hydrological measurements and observations

on a great number of wells and boreholes had been collected
by our Department as a contribution to the G."wM_.R_P.
special studies for the hydrogeology of the various
aquifers.

British Technical Assistance.
British Technical Assistance was continued throughout the
year for 3 main workss-
a) Famagusta \ater Supplys

For this Project, Howard and Humphreys of U.K. have been
appointed to advise on problems relating t" the pumping
installations, the pipelinepthe storage reservoirs, the
dams and the Ffiltration works required.
This work has been planned, designed and contracted by
the Department of water Development and we seek advice

of ...



of Howard and Humphreys whenever-required according to an
agreement-drawn up, hy the Ministry of Overseas Development

and ourselves. During the year Hr. Dixon, Director of the
Company visited Cyprus in July for general problems including the
dams and pipeline. Also Dr. Newberry consultant of the Ffirm

and Specialist in Engineering Geology come in August.and
investigated the dam site at Lefkara md other possible dam sites
in the rivers of Pentaskinos, Moroni, Yasilikos. From the same
company and for the\same vork Mr. Wins and Mr. Faithful, visited
the island*
b) Yasilikos Khirokitia Aquifer Investigations
This aquifer is made up of the Lapithos-Pakhna Formations as

well as alluvial river, deposits mainly in Yasilikos valley.
The investigations were continued under the supervision of
Dr. Dixey. These investigations are in connection with the Fama-
gusta water Supply and good quality water has been found both in
the river gravels at Yasilikos and in the Pakhna sandstone near
Khirokitia. It is hoped to supply water at a million gallons a
day from this acuifer.

c) Special FouncToticn Problems

This work which has been done by Sundeman end Kennard of
London include
The supervision of the Yermasoyia Dam alluvial and abutment
grouting,

Investigations of the landslides of the Mamonia slopes of the
Mavrokolymbos Dam reservoir.

Investigations of the extension of the grouting curtain in the
sandstone abutment of the Polemidhia Dam,

Investigations on the terrace and rock landslides above the
Xalopanayiotis Dam-

Investigations for the proposed Damsite at Sklydros,Palechori.
The investigations for these works have been done by Mr. M_F.
Kennard, Director of the Firm .and Dr. Morgenstern of the Imperial
College, Consultant on landslide problems.

7) EnergoProgekt.

This Consult .ant from Yugoslavia continued throughout the
year consulting and supervising work for the construction of
Yermasoyia Dam which was completed by the end of the year.

Up to 5 engineers have been working on the dam under Resident
Engineer Mr. Huibner. Dr. Anagnosti, Chief Su ervisor from
Beograd came i1n October to supervise the work.

7 -



A specialist Expert on the Mechanical Equipment Mr.

Tricic came to supervise the installation of the radial gates.

VI Water Resources & Utilization Special Fund Project

This project continued its work throughout the year.
All experts have been appointed and now include the Project
Manager, Project Deputy Manager, Senior Engineer, Senior Hydrologist,
Assistant Hydrologist Expert, Irrigation Expert, Economist

Expert and two Associates.

At the same time the Government contributes a counterpart
for each of the experts plus;a great number of Technical and
Clerical staff.

Work was continued mainly on the collection of data
such as hydrological, agricultural, and economic.

Surveys and hydrological work as well as detailed damsite

exploration have been carriedout all over the island.

Regarding the hydrological work a computering programme
has been fully developed and all computations have been done on
the Bank of Cyprus computer. The soil surveys undertaken by the
Department of Agriculture have been under way throughout the year
and the detailed work in Paphos to a scale of 1/10,000 has been
completed. This arid, oavo-rs, PoO,”~00 uunuiis. oimilar work is
being done for Morphou, Limassol and Larnaca.

Special Farm Management and Land Tenure studies have been

undertaken, and Dr. Christodoulou of F_.A.C. came to Cyprus for

special advice on this subject.

During the year the sub-contractors for the Paphos
District have been appointed by F.A.O. after a selection of 3
consultants who they had originally selected for this purpose.
The Sub-contractor finally selected by F.A.0. was T. Ingledov/
& Associates Ltd. of Canada. The Team Leader of the Sub-contractor
arrived in Cyprus on the ifjth November, 1966. During December the
consultant Hydrologist, Civil Engineer, and Soil Scientist of
the Company also arrived.

This sub-contractor is c3etailed to carry out the
feasibility of the A rivers of Paphos Khapotami to Ezuza to such
an accuracy as required by the work.

Co-operation with the C.W.M.P. which is now nearing
completion has continued throughout the year on ground water

hydrology.
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Due to the considerable amount of work required to carry out
the C.Y.P.P. , a proposal for an amendment to the plan of
operation has been prepared providing for more experts and
consultants, increase in the equipment vote and more votes
for computer studies.

It provides ,for an extension of the Project by 4 months until
April, 1970.

VII.COMMITTEE MEETINGS.
a) Hydrological Decade Committee,

This Committee which was established for U.N.E.S.C.0.7s
Hydrological Decade and which is made up of the Director of the
Department of ~"ater Development as Chairman, and the Directors
of the Geological Department, of the Forest Department of the
Agricultural Department, of the Agricultural Research Institute
and the Chief Meteorological Officer as Members, met during the
year and discussed the progress of the work undertaken in
connection with our contribution to the Hydrological Decade.

Throughout the year close observations were taken in the
Limnitis basin which included detailed climatological rod stream

flow measurements. For the flow of this river which was measured
with a usual brood crested weir, fitted vdth on automatic water
level recorder, a Wellington measuring device has also been
added with the object of enabling a silt free flow and establishing
a unique stage discharge relationship.

A precise automatic water level recorder has been fitted to
record slight water level fluctuation in the float well
connected with the flow in the weir.

The climatological records include a wind velocity
anemograph which records at 10 meters above the ground. Also,
one weekly thermograph and one weekly rain recorder have been
added.

The results are reported to U.N.E.S.0.0. Headquarters in
Paris.

b) International Commission on Larue Dams

On the 3rd September, 1968, a meeting was held in the office
of the Director of the ~ater Development Department, during
which it was decided that a National Committee would be
established and an application to be submitted for membership
to the International Commission of Large Dams, During this
meeting it was decided that the Nation-1 Committee should be
made up of: -

The Director of Water Development as Chairman and the

following members. 9/. .-



The Senior Water Engineer head-of the Division of Planning of the
Water Development Department, the Serior Fator Engineer Head of
the Division of Design of the Water Development, a representative
of the Association of Civil Engineers -and Architects, and a
representative of the Association of Contractors.

The names of the persons elected arc:-

Mr. C.A.C. Konteatis, Director of the Water Development,
Chairman,

Mr. K. Hassabis, Haad of the Division of Design.

Mr. N. loannidcs, Head of the Division of Planning.

Mr. Y. Zambarloukos, Representative of the Association of
Civil Engineers and Architects; and

Mr. G. Paraskovaidcs, Representative of the Association

of Contractors.

Following that meeting ¢ application was sent to the
Secretary-General of the International Commission for membership
to the 1.C.0.L.D. The Secretary-General answered back Scaying
that he found all documents in order and that he was quite sure
that Cyprus would bo elected as a now member country at the
37th Executive Committee Meeting which would be held in Thrsaw
Holland, in September, 1969- It is hoped that Cyprus will
participate in this Executive Committee Meeting. As it is known
this Organization is made up of members of independent
Government countries which have a sufficiently enough number of
large dams.

The objects of the Comraission are

a) To inter-change information among its several National
Committees

b) To hold Executive Public or other meetings at intervals.

©) To organize and co-ordinate studies and experiments.

d) To publish proceedings, reports and documents.

To support our membership a list (Appendix 11 ) of the
large dams as defined by the 1.C.0.L.D. has been sent to the
Secretary as well as a list (Appendix 111 ) showing the maximum
spillway discharge of these dams.

(09 Inter-Departmental CO-ordination Commitl00.

This Committee which is made up of the Director of
Later Development Department as Chairman, and of the Directors
of the Departments of Agriculture, Forests and Geological
Surveys as members, and whose task is to co-ordinate work in
connection with the Planning of major irrigation Projects met
during the year several times to discuss several major projects.
The major projects discussed during the year were*-

10/. ..
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Appendix 111

Maximum Discharge Capacity of the Spillways

Under Maximum Height of Reservolir.

Dam Type of Maximum Discharge
Spillway cu. ft. / sec.
Yermasoyia G.S. 30,000
Polemidhia F.S. 20,000
Mavrokolymbos F.S. 12,000
Morphou F.S. 2A,000
Tremithios-Kiti F.S. 22,000
Argaka-Mak ounda F.S. 9,800
Kenli-Keyu F.S. 1,400
Geunyel i F.S. 6,100
Pornos F.S. 11,000
Athalassa F.S. 1,400
Kalopanayiotis F.S. 7,200
Liopetri F.S. 39200
Lefka F.S. 2,100
Mia Milea F.S. 850
Trimiklini F.S. 3,200
Ayia Marina F.S. 5,700
Pyrgos F.S. 4,200
Kafizes F.S. 1,900
Pera Pedhi F.S. 3,800
Prodromos 0.P. 100
Agros F.S. 220
Kandou F.S. 2,100
Ovgos F.S. 17,400
Note;
G.S. Gated Spillway

F.S. s- Free Spillway
0.P. s- Ovorflev/ Pipe
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(1) Palechori proposed dam;
(i) Massari proposed dam;
(iii) Karavas proposed clan;

(iv) Argaka-i.iakounda Dam proposed Distribution System and
w) Yermasoyia Dam proposed Distribution System.

VIIL. IACIShnI*®ICN

During the year, iImportant legislation amendments were
enacted for the Government Water Works Law, Cap. 3%l for the
Irrigation Division Lavw/, Cap. 3U2, and for the Irrigation Associa-
tions (Private Water Law) Cap. 115. These modifications to the
legislation started much earlier as a result of the report of the
P.A.Oc, Legislation Mxperts Professor Kranc and Dr. Cerbonera
of the Proposed /Hater Code for the Island. Marly discussions and
work had been done by a Committee under the Chairmanship of the
District Officer of Limassol Mr. Benjamin, but the work was put
in its final form and properly drawn up during the year by our
Legal Advisor Mr. Pierides.

The most iImportant provisions of the modified legislation
are:-

For the Government water Works Law:-

(¢D) The establishment of District Water Committees for the
management of major water works in each District,

(@&)) conditions can be imposed on the use of water.

A the Government can impose water rates on Irrigation
Divisions or private persons, who are directly or
indirectly benefitted by water works. This provision
enables the charging of well owners vho are benefitted
indirectly by the ground water recharge or otherwise

For the Irrigation Divisions Law:-

@) Irrigation Division can buy water from a Government
Project,,

@ Two or more Irrigation Divisions can be joined into a

larger one.

3) Irrigation Divisions can acquire land required for
their works.

() Irrigation Divisions can charge their members with water
rates.

o) Irrigation Divisions can charge proprietors outside the
Irrigation Division’s boundaries who are indirectly
benefitted by works such as recharging work carried out
for the Irrigation Division.

As regards the Irrigation Association’s Law, “the modifi-
cations aim at enabling the Committee to acquire loans -and mortgage

11/...
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their property- Also to come to an agreement with the
Government or Irrigation Divisions or ether Organizations
or persons for the purchase of land or other property required

for the works of the Association.

IX. WATER RESOURCES

Detailed report reg rding the Hydrological and Hydro-
geological aspects, to our work appears at a later chapter which
has been prepared by hr. G. Lytras. the Assistant Director.

During the yeo.p the 3 run aquifers of the Island,
that of the Western Messaoria, that of the Eastern Messaoria
and that of the Akrotiri Peninsula, which have been declared
as Critic’l Areas under the Tater Supply (Special Measures) Lav/t
have been in close observation and control. In these three
areas a great number of voter meters have been installed on
each borehole with the view of measurin the extraction of
water and thereby controlling the use of water for irrigation
or water su ply. There are, however, considerable dif i1culties
in convincing the people to accept willingly the application of
these special faea.sur.es, fbut it is considered that at least in
the Western Messaoria end AKkrotiri where a better understanding
has been sham, that the progress of the application of the law
is satisfactory. In Famagusta, however, as had been anticipated,
because of the severity of the problem and because of the reaction
of the i1nane”™ that? occur in the area, the people have been very
reluctant to accept willingly the application of the Special
Measures Law and the reduction of pumping. One important
result of the Special Measures Law especially in the nestern
Messaoria region where a lot of water is being wasted through
inefficient systems of irrigation, was the initiation of more
efficient irrigation systems such as hose basin and sprinkler
systems. However, the illegal drilling in the Eastern Messaoria
and in particular in the south-eastern part of the Island hag
continued with the same rate as previously in spite of the re-
peated efforts and convictions by the Court. The ground water
situation in this area has definitely deteriorated during the
year and the hopes of significant remedial measures are very
remote. The dry year has also contributed to the worsening of
the ground water /situation.

In the neaitino during the year the work, on the hydro-
logical investigation In the Larnaca region and in particular
on the P khna and Lapithos Formations as well as the alluvial
deposits of the Vassilikos river valley has continued under the

12/
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advice of our expert Dr. Dixey who \as provided to us through
the British Technical Assistance by the Ministry of Overseas
Development. The result of this investigation which included
a lot of work on drilling and geophysical explorations proved
to be very promising and we have concluded by the results of
the year that the one million gallons per day of water supply
promised to Famagusta as First Phase will materialize.

The diversion of water from this region to Famagusta for the
domestic water simply will be a major achievement and we hope
to carry it cut in 1969.

During the year we carried out around water exploration
work in the coastal area of Paphos between the Khapot™mi and the
town of Ktima in connection with the study carried out by the
U.N. Project. This work will be completed in 1969# Cur routine
ivork on the measurements of the rivers of the island end the
building of additional weirs to enable more rivers to be
gauged has continued at the same pattern as usual.

During the year more work has been carried out by the U.N.
Project through the use of a hyr r\logical model for the
evaluation of the surface vaster resources of the island.

X. planning and design of projects

The details of the planning work are outlined by the
Report of Mr. N. loannides,. Senior Water Engineer, 1in charge
of the Division of Planning and that of the Design work
are outlined by the report of Mr. Hassapis, Senior Water
Engineer in charge of the Division of Design.

Our Planning Work during the year was mainly for the
C.W.P.P. , in connection with the Master Plan preparations
for the whole island and the feasibility studies for the
Paphos watersheds. Detailed investigations for the
foundation conditions of several Dam Sites on the main
Paphos rivers have been carried out. Two sets of core
and over-burden drilling rigs were constantly working
in the region.

At the same time detailed investigation works were
carried out for the construction of a Dam at Lefkara and
another at Khirokitia, 1in connection with the Water Supply
Scheme of Famagusta. Also iInvestigations were carried out
to determine the suitability of the dam sites for small dams
proposed Tfor Aracikldyapou and Neon EhbriQ (Kychreas) - During
the year we also carried out foundation investigations for

12/. ..
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other Departments such as the Grain Commission for building silos
at Limassol, Paphos and Famagusta.

Regarding our Paphos Projects for the feasibility studies
we received special advice from three French consultants,
Messrs. Barbier, Barges and Mr. L*heritoh. As regards our
Famagusta "later Supply Dam sites, we received special advice
from Mr. Dixon and Dr. Fewbery of Howard and Hrjaehr ys

through the British Technical Assistance.

Regarding the following up observations for Special
Engineering Geological problems on certain dams such as
Yermasoyia, Mavrokolyoibos, Polemic"bin and Kalcpanayiotis, we
received special advice from Dr. Mergestern and Mr. Kennord

through the British Technical Assistance.

Detailed design work during the year has been mainly
done on the Fungustr rater Supply Project, the first phase
of which included a 64 km. long asbeatos-cement pressure
pipeline of up to 640 ran di e.meter. Storage reservoirs at
Ehirokitia and at Phrenaros are also provided. The design of
filtration works at Khirckitia was also under close study.
During the year the design -ork was completed for the proposed
Palekhcri Dam at Sklydros site. However, this site was
eventually drop >ed dcvn because rf m"v rse geological conditions
and unsatisfactory founcia-tion. investigations. The detailed
design of the proposed Malisari recharge dam and spreading
grounds have also been completed.

Detailed work for a number of distribution system for
major dams have also been completed, during the year. The
Surveying teams and the drawing office staff were very busy
throughout the year both for Departmental work and for the
CF.P.P., Planning Vork. About 20 Surveyors and 20 Draughtsmen,
the latter all girls have been participating in the work.

X1 CCFSTRTJQTICH CP PROJECTS.

Mr. Karakn; as in ch- ge of the Division of Construction
writes in detail in his report reg rding the activities of
the Department in Construction Works. During the year, 34
village water su ply works were completed at a total expe-
nditure of about £142.000. Aso during the year 73 irrigation
schemes were completed throughout the island which included
lining 0?2 canals pumping schemes recharge aorks diversion
intakes and other smaller irrigation *orks. The total
expenditure of these minor irri ti aworks ” "s of the order
of £112,000.

V...
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Major Projects were also undertaken during the year, the
most Iimportant of which was the Yericasoyia Dam under constru-
ction by CY3APCC Contractor. At Mavrokolymbcs Dam. work was
carried out at the right abutment of the reservoir for the
stabilization of this abutment from land slides and for the
protection of the inlet structure of the dam.

At Kalopanayiotis Dam a cut-off weir was built down stream
of the dam to collect the leakages from the dam and divert them
into the irrigation pipeline.

At Pomos Dam the concrete lining of the spillway was extended
down the river bed in order to avoid erosion of the earth

spillway which was endan Bering the downstream toe of the Dam.

The average number of labourers employed in the Department
during 1968 was 1173 us compared with 1199 in 1967. 26.81% =
were classed as regulars whilst approxi cutely 48.65% were
skilled employees, 10.38% semi-skilled and 40.97% unskilled.
3.60% of the labourers®™ employed we Turks.

The approximate monthly average of labourers engaged w s
as follows 5-

January 1274
February 1145
March 102C
April 939
May 991
June 1039
July 1244
August 1322
September 1271
October 1262
November 1353
December 1219

averages 1173

X1l O'PP WICK ADD MINTPNANC®" @r TH -CJ OTS

The difficulties iIn the management of the big Irrigation
Projects, such as Ar mka-Makounda, Pomos, Ayia Marina, and
the Polemidhia Dams have continued throughout the year, As
pointed out iIn the previous Annual Reports the Governmental
organization set up for the man gement of Major Irrigation
Projects is not the best one. There are too many Ministries
and Departments involved in this wen r-sment and it is very di-
fficult to get things going e sily.

15/. ..
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In the case of the Argaga-Magounc®a Dam, the water right claims
of the villagers aro still pending and the villagers refuse to
huy water from the Dam. In the case of the Pomos and Ayia
Marina Dams, the villagers want to buy water from the dams at
a rate per cu. meter instead of having to contribute a percentage
of the total cost as is usually done for small projects. The
Government is still considering what’is the best course to take for
these dams. |In. the case of Pclemidhia Dam it was found very
difficult to find people to buy the water at the prescribed rate

of Ip rails per cu. ra. which many people consider to be very high.

Maintenance work was carried out in many of the major
and minor dams and their distribution system in order to maintain

the safety and efficient functioning of the structures.

The most successful operation of dams last year was that of
Kalopanayiotis from which all beneficiaries bought the water
willingly at the prescribed rate of 13 mils per cu.m. *Efficient
irrigation systems using the hose-basin irrigation has been widely
applied in all the area whilst terracing of the sloping land has been

carried out throughout.

Our intension still iIs that proposals are to be submitted
to the Government by the end of the C.L.P. ". studies early in
1970, regarding *mod. ifications and improvements to the organisation
together with the necessary legislation to enable a more efficient
management of the major irrigation projects in particular.

X1l FINANCE ADD EXPEND ITTIRED

As it can be seen on page 17 the total expenditure of the
Department during the year reached £1,44-9>393 out of which
£228,902 represents administration costs. The largest item
of expenditure was the irrigation works including major
projects, the expenditure of which reached £667,110.

The monthly statement cf development expenditure for the
Department during the year 1968 1is shewn, on page 18.

From this statement it will be observed that the monthly
expenditure for the year is uneven, especially during the first
part of the year. This is attributed to the time which the
various formalities take for the applications of loans to go
through the various stages to the Loan Commissioners, the process
thereafter and more particularly the delay which s invariably
observed in cases where the beneficiaries have arrears for previous
loans which makes the decision of the Loan Commissioners very
difficult indeed.

16/...
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It Is gratifying that the Ministry and the Planning
Bureau have supported: the various efforts made by this
Department in November, 1968, for the Loan Commissioners to
accept and consider the applications for loans towards the

end of 1968 i1n anticipation of the approval of the 1969 Budget.

It Is hoped that with the assistance of the various
Government Departments and particularly District Officers, the
starting of the schemes earlier in each year will ensure as far
as possible the completion of the schemes which are budgeted
for that year.

The vable on pages 19-21 shows the expenditures of various
budgetary items since the establishement of the Department in
1959- On this Table an effort is made to show the relationship
of expenditure between items which can be considered as over-head
and administration costs as compared with actual works
expenditure. Prom t is Table we can see that the maximum
expenditure in the history of the Department was realized in
196A and reached £1,807,751 whilst the minimum in 194-1 was
£22,268. The percentage of overheads to works expenditures
vary over the years from 6.6 in 1950 to 56.8 in 1959-

With the present organization, the amount of investigation,
planning design and supervision required, it appears from the
last few years that this percentage should be of the order

of 20%. A case was presented to the Government about the
possibility of charging some of these overheads, especially
items which are included in the development estimates to the

actual works, and the Government is still considering the matter.

17/~ - -
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1968 Expenditure-Water

Development

Department
1 I Details i Govt.
1 1 Funds
oS £
i i1 Administration | 228,902
. 26_Irrigation Drainage
land pams. 1 986,168
} %eiTown Water Supplies 101,168
- 4. Village Water Supplies 119,472
} ;_ Drilling & Prospecting 49,093
i < Hydr. Observ. Res#5 Weirs 19,768
7. Workshops (Maintenance) 16,689
8, Purchase of machinery,
i tools and equipment 5,918
j 9. Consultants * Pees 14,676
o . Govt. Water Supplies 1,900
11. Major Projects Investi-
gaticns and Surveys 34,801
12. Greater Nicosia Scheme 6>,707
13. Water Supply-Special
Measures Law 86
14. Erection of Buildings 2,827
L 15. Stores 6,078
Includes Ordinary &
Develop. Expenditure 31,251.,255
Breakdown of Administration
1» Personal Emoluments 128,847
. casual Assistciree 10,424
3. Technical Assistance 40,191
4. Travelling 19,289
3- \ce & Oper. of M.Transport 17,917
60 Office Expenses 1,406
7. heave Pay to Reg.
Employees. 10,828
Total 22s.902

N o

Contribution
hy
Beneficiaries

80,942

4,413
112,781

Total

228,902

667,110
105,585
232,233

49,095
19,768

16,689

5,918
14,676
1,900

34,801
65,707

86
2,827
6,078

198,138 -1M9-/393

18/. ..

128,847
10, 024
40,191
19,289

17,917
1,406

10,828

228,902
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Monthly Statement of Development

Expenditure for 1968

»

1968 Approved £2,2957?125
Add* S/Farrants Nos, 9» 76
and 81/68,, 10.534 e
Total.- 2,305,657
Month Monthly Expenditure Balance % to date
Up-to-date expended
January ~3)950 43,950 2,261,707 1. 9%
February 42,527 86,477 2,219,180 3. ™%
March 69,624 156,101 2,149,556 6. 1%
J April 124,050 280J 51 2,025,506 12. 1%
| May 109,150 339,501 1,916,356 16. 9%
§ June 38,999 423,300 1)877,357 18. 6%
J July 30,345 458,645 1,84772012 19. 9%
August 57,651 516,296 1,739,361 22 3y
September 84,166 600,462 1,705,195 26¢C
.October 105,568 706,050 1,599,607 30. 6%
November 147,438 855,488 1,452,169 37. 5%
December 242,762 3,096,250 - 1,209,407 47. 6%
i
Approved Amount £2,305,657  (100%)
Less Actual Expend. £1,096,250 (47. 6%)
Unspent Balances £x,209, 41/ (52 - 4%)

19/. - -
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Details

Administration
V/Shops & K*ce of Plant

Purchase of Machinery,
tools etc.

Hydrologi cal Ohservati ens

Consultants”’ Pees

Major Project
Investigations

Sub-total "A”

Drilling of water

Water Meters fTor Wells

& B/I-IS.

Town laver Supplies
Village Inter Supplies

Small Irrigation
Projects

Major Irrigation
Projects

Sub-total :B7?
Grand Total

% of A to B

1939

4,716
467

1,970

< 7,153

680

1,169
8,980

2,770

£12,599

£19,752

Statement of Expenditure as from 1939

194C

5,652
587

224

6 ,-463

952

925
1,613

7,979

19,469

25,932

1941

4,322
500

199

5,021

527

908
5,560

10,252

17,247

22,268

1942

1943

4,111 j 5,157

I 398
I

“,509

-H

1,043
4,956

35,009

42,294

46,803

254

184

5,595

642

1,169
6,887

74,154

82,832

88,427

135,566

1944 1945
8,586 9,245
284 414
105 196
8,975 9,855
2,700 3,180
1,827 2,448
5,730 3,413
116,334 100,470

126,591 109,511

r

219,366

1946

15,974

15,974

660

19,000

166,493

186,1-53

202,127

8chH

1947

15,974
350

420

15,848

360

31,871-

177,144

209,375

225,223

1948

19,033

19,033

25,171

42,190

120,278

187,639
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Details

Adrinistration

W/Shpos & Maint of Plant

Purchase of Machinery,
tools etc.

Hydrological Observations

Consultants* Fees

Major Projects
Investigations

Sub-Total "A"

Drilling of Water

rater Meters fTor rzlls
and B/Hs

Town W ater Supplies
Village *ater Supplies

Small lIrrigation
Projecis

Major Irrigation
Projects
Sub-Total "B

Grand Total

% of A to B

1949

18,156

018,156

27 j31-9

53 ?HI G

111,352

192,111

210,267

1930

19,146

19,146

30,666

106,370

150,980

288,016

307,162

6.6

1951

26,270;
39,1111

3,339

68,720

26,719

155,116
100,137

172,154

1-54,126

522,846

15.1

1952

29,991
10,826

2,810
1,066

44,713

24,712

119,431
214,752

166.493

15,000

540,418

585,141

1953

38,050
14,150

17,000
1,000

70,200

41 ,100

235,000
256,000

154 ,500

15 0000

701,600

771,800

10.0

1954

52,950
13,000

10,050
1,500

77,500

48,6C0

[

303,900

255,000
116,900
20 .000

744,400

821,900

10.4

1955

54,350
13,500

10,SCO
3,500

82,150

58,350

93,200
196,850

150,850

50,000
529,250

611 ,400

15.5

1956

61,699
15,688

91,989
19,626

189,000

78,641

152,476
280,955

116,100

35,000

663,172

852,172

28.4

1957

80,790
25,960

16,700
13,CO0G

136,450

75,750

417,600
215,600

168,600

35,000

927,550

1,064,000

14.7

1958

-

95,256
20,995

15,950
4 ,45c

136,651

45,824

648,350
87,225

81,075

50 ,0CC

912,474

,049 125

14.9
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X111 - PUBLICATIONS
Reports of Water Development Department during 1968

Library
Reg.No. Title Author
4004 Report No.17- (Preliminary study) Land MILINUSIC,B .M -
Reclamation of the salt lake of Akrctiri.
4005 Karavas Irrigation Project (Preliminary CHRISTODCULCU,
Report) C*A.
4090 Surveying standr.rds, Instructions
Manual No.2 EVRIPIDOU A.
4104 Small Projects Planning Instructions KONTEATIS C.A.C.
(Manus1l No. 5/4)
4111 Report No.18 Cost Estimating Data for
Dams Constructed by Contractors in
Cyprus from 1963 to 1968 MILINUSIC, B.M.
4121 Hydrological Section Annual Report
1966-67 Yol.l, Vol.ll. TOUFEXIS CKR.N.
4129 Famagusta Water Supply Khirokitia W.D.D. DESIGN
Project DIVISION.
4151 Foundation Investigations for Cyprus
Grain Commission at Ypsonas Grain Silo
site. GEORGHIOU A.
4132 eFoundation Investigations for Cyprus
Grain Commission at Kato Papiios Grain
Silo Site GEORGHIOU A.
4144 Reconnaissance Geological ReiDort on
Kapsala Dam Site XENOPHCNTOS C.
4164 Syn.grasi Dam Construction Completion
Report. GEORGHIAri S A.
4165 Xeropotamos River. Asi)rokrenrmos:Dam.
Foundation Investigations XENOPHONTOS C.
4171 Cyprus Suing &-Stream TOUFEXIS CKR.
Discharge 1966-67 Report No.l N.
4176 Massari Dam. Design Report GEORGHIADES A.
.4194 Furrow Irrigation. Design Data and
Test Results MLIJER TH.
F/74 Ezuza River Morokambos Dam XEFOPHONTCS C.
Found ati on Investigations.
4226 Reconnaissance Geological Investiga-
tions of Kalavassos Dam-Site and
Reservoir Areas XENOPHCNTOS C.
4294 Irrigated Land Use Instructions
Manual S/3 S .C.PITSILLIDES
4291 Estimation of Floods in Cyprus HSU W.S.
4292 Dam Projects for Famagusta Water
Supply Preliminary Scheme. HSU W.S.
4293 Selection of Reservoir Capacity HSU W.S.
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DIVISION OF WATER RESOURCES

Prepared by?

COSO Lytras, Asst. Director, Head of Division

Introduction

Following the Department’s re-organization which was
effected from the beginning of the year under review, the
Division of Water Resources grouped together all services
required for the collection of hydrological and hydrogeological
data regarding ground ard surface water, drilling works, control
of ground-water extraction and engineering geology problems,
as connected with the planning and execution of water work
projects.

Mr. EI Toufexis, Assistant Head of the Division acted
also as Head of the Surface water Resources Branch since
Mr. Chr. Bhanartzis, Hydrologist, has been attached to the
Cyprus Water Planning Project. Mr. M. Peppis, Geologist, was
the Head of the Drilling Branch and Dr J, Jacovides, -Hydrologist,
headed the Ground Water Resources Branch. Mr. C, Xenophontos,
Geologist of the Geological Survey Department has been
attached with this Department since February in dealing with
engineering geology problems and acted as Head of the
Engineering Geology Branch. Mr. Chr. 1loannou Hydrogeologist
has been appointed on temporary basis in October 1968 and he
has been working on the study of the hydrogeology in South
Eastern Mesaoria.

A. Prospecting "Drilling

There has been a remarkable addition of a heavy duty
Bucyrus (60 ROL) to the Department’s drilling rigs. This rig
was purchased in March, this year. The present holding 1is;
Two heavy duty Bucyrus (60 ROL) and 10 Bucjrrus 22W. The
Bucyrus 60 RnL. , are very efficient in drilling on the lime-
stone and for drilling to depths from 1000-2000 feet. The
Bucyrus 22W are used for standard drilling. Three other
Bucyrus 22:W rigs still remain in the hands of the Turks. One
of these unfortunately the only one of its kind, was adopted
for rotary drilling.

Throughout the year two Bucyrus Drilling Rigs were made
available to the United Nations Special Fund project for
Ground-Water and Mineral Survey for the drilling operations
carried out by the Projeet.

23/...



- 2k -

Sixty seven boreholes were drilled for water with an
aggregate footage of Ih,578 fe:t with an average depth of
267.5 feet. A summary of the results of boreholes drilled
at every village and District iIs shown on pages 25 - 26.
Another three boreholes were drilled as technical or observation
making a total of seventy.

A total of 26 boreholes were subjected to lengthy
dural ility and potential test pumpings ranging from 6 hours
to 2k3 hours continuous duration. The volume of water
pumped was 35,735.,600 gallons over a total pumping time of
2,852 hours. Most of the tests were carried out by means
of an electrosubmersible pump of d with a specific
capacity of 25,000 gph from 100 feet to 15.000 gph from
kso Teet.

The average cost of departmental drilling in 1968
was £500 per borehole or 11.6 per foot of drilling.
These expenses include wages, fuel, co™t of drilling
casing, laying of drilling casing as well as a short
preliminary pumping test of boreholes with promise of a fair
yield of water. They also include wages of fitters and
blacksmiths and the cost of workshop maintenance of
drilling tools and equipment.
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District

Kyrenia

Boreholes Drilled for Vater

Locality

Ayios Sozo-
me nos

Alona
Tsakistra
Exo-Metochi

Karavostass
Kato Pyrgos
Karbos
Laxia

Morphou

Massari
Politiko
Potamia

Potamos tou
Karrfoou

Vyzakia
Ayia Irini
Halevga
Lapithos
Phterykha

25 -

Summary of Results

Number

Number Perce-

drilled succe- ntage

N PP ~ N P oW

0 ™

e

sful

N B R

succe-
sful

33.3

50.0
75.0

100.0
100.0
100.0
100.0

100.0

100,0

37.5

100.0
100.0
100.0

in 1968

Hours Total Average
pumpec output Yield
gallons Cr.P.D.
121 667.07: 132312
us8 193.75C 96.876
7U.5 kK2X&,07k 136.968
X 206.5A 296. U+
X 132.50C 132.500
16k 1.253. 36c 183.U08
8 hd.ooc
1205 2.157.96¢c h30.512
8.5 U2.50C
88 2.050. 00C 559.080
65 713.867 263. 208
6 21.000 4
8 32.800
725 102.501 5).0.2U8

he completed

in 1968.
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Boreholes Drilled for Tater_in n968

Summary pD Besuits

District Locality Number Numb-ei Perce- Hours Total

drilled succO- ntage wmpumped outOut ¢¥g{gge
sful  sugx.;- gallons g.p-d-
stui (
Larnaca Alethrilco i 1 100-0 97 1.566.240 287.516 P
Athienou 4 2 50.0 97 1.331.692, 329.,96
F 1,2 2.329.250 393.696
Kalo Khorio 1 1 100.0 24 114 .533 11, . 533"
Khirokitia 4 3 75«0 192 2.919.000 36, .872
135 2.650.000  471.120
99 1.224.150 296 .660
Klavdhia i 1 n
Maroni -1 1 100.0 139 2.681.000 462.912
Tokhni 1 1 100.0
,8.000
Va"silikos 2 2 1C0.0 .2,3 4.378.860 432.450
Limassol Episkopi 1 - : ;
Kolossi 1 1 100.0 i118 129-400  26.316
Pendakomo 1 ~ -
F* sta Kantara. 1 - ?
Maratho- .
VOounos. 3 -1 - 33.3
Parali- g
mnio 4 .
Phrenaros ; 1 1 - 100.0 " -
Sotira 1 1 i 100.0 8l 198.000 7 55-680
Paphos Amargeti 2 1 50. p o | i
/s Kato Po-~ 709.000 261.792
lemidhia 1 1 100.0 63 :
-Pc-Lemi ; I - - - ;
Stroumbi _1h—_ -
- - |
p. — ® - -
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B. Seme notes on certain prospecting 'boreholes
of special hydregeological interest.

Prospecting drilling was cameo, out tnis year for new
aquifers in the various geological formations and useful
information about new aquifers, as well as, a more detailed
knowledge of the already known aquifers was obtained.

AN few selected boreholes of interesting results are
described below; ~

One of the most high yielding kind of aquifers is that made
of river gravel deposits. Drilling in such aouifers was carried
out through 1968 and the drilled boreholes gave excellent yields.

In siting a borehole in a viver bed the object is to locate
the thickest zone of saturated gravels for maximum yield.

The most interesting boreholes drilled in this tyne of
sediments are;-

. Borehole Serial No. 1d/b6 (Grid. Ref N.68,185 E.I419Hj.5)

This borehole was drilled in the village boundaries of
Kato Pyrgos in the alluvial gravels of Katouris River. It
penetrated IhO feet ot gravel and sard. U3 feet of which were
saturated. A pumping test with an electrosubmersible pump was
carried out for Ibh hours continuously. For 117 hours the
output was 12,000 gpl.c For the last h7 hours the output was
increased to 23,830 gph. The maximum drawdown was 9 feet. This
is considered to be an excellent borehole and will be used for a
regional 1irrigation scheme.

Borehole Serial No. 27/68 (Grid. Ref. Il. 6k,63k- S.55,U49)
was drilled in the Xeros river valley near Karavostasi.

Although this borehole has not been tested for maximum
yield it is considered to be very successful because it
penetrated 175 feet of gravel of which 150 feet were saturated.
A preliminary test with a piscon pump gave 5,500 gph with a
drawdown of 11 inches. The water is of excellent ouality.

This borehole will also be used for an irrigation scheme.

Most of the successful drilling of this year vias carried
out In the aquifers of the Prhna Formation Two main
aquifers were exploited in the Pakhn™ 9 the calcar- ous sandstone arb
gypsum.

Drilling in the gypsum was particularly successful 1in the
areas of Exometochi ard A.thienou.

28/ ...
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Very interesting results were obtained from drilling in the
area to the East of Exometochi village in the Mesaoria. The

object of drilling was to get information on the gypsum aquifer
in the area.

Borehole Serial No. 48/68 (Grid. Ref. N. 72,966-- E.20,001).

The gypsum beds were struck at the depth of 117 feb5t from
the surface, below light yellow marls. The gypsum went down to
347 feet being alternated with thin beds of grey marl. On a
preliminary test with a small electrosubmer-ible pump the
borehole yielded 8100 gph for 24 hou” "ith a maximum drawdown
of 15 feet. The quality of the water, however, is very poor
being very high in NaCl. It can only be used for snecial crops
that can endure saline water.

In the area east of Athienou village the gypsum deposits were
proved to be very good yielders of ground water.

Borehole Serial No. 31/68 (Grid. Ref.No. 56964 - E. 22407).

The highly pervious gypsum beds were met at a depth of
12 feet and went down to 85 feet allowing a saturated thickness
of 55 feet.

A step-drawdown test was carried out for a total of 97 hours
yielding a total quantity of 1,332,000 gallons. The maximum
hourly output was about 25,000 gallons with a corresponding
drawdown of 25 feet.

The NaCl content was 550 p.p.m. and the total hardness
1,500 p.-p-m.

The discovering of the®™ gypsum aouifers is very important
indeed particularly as this was made in areas where ground-
water 1Is so scarce and extensive lands can be exploited for
ngricultural purposes either for vegetables or farming.

Prospecting in the gypsum acuifers should extend
especially on either side (northern and -outhern) of the
Eastern Mesaoria plain.

A very successful borehole was drilled in the area of
Alethrico village, Larnaca District, in "the chalks of the
Lapithos Formation. This borehole was drilled for the Larnaca
Water Board as a standby for Larnaca rater fTlupply. The depth
of the borehole is 585 feet. It was tested for 115 hours
continuously with a yield of 15,000-20,000 gph with a maximum draw-
down of 18 feet. The water is of excellent quality: - NaCl
content 264 p.p.m. Total Hardness 430 p.p.m.

29/ . ..
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The programme of drilling of this year included the drilling

of boreholes in the Limestone of Kyrenia Range. One borehole
drilled to a depth of 735 feet struck water at the depth of 180
feet. It was tested for 72 hours and yielded 1;500 gp-h. This

borehole may be used for Kalogrea k"ater Supply. The borehole is
located near the Antifonites Monastery. Another two boreholes
were drilled in the Limestone.

Borehole Ser. No. 22/67 (Grid. Ref. N, 82900 E 21200)

This borehole commenced in the previous year and It was
completed in February 1968. The site is about 2 miles east
of" Halefka Station near the Halefka-Hartja road it was drilled
to a Ffinal depth of 982 having penetrated 943 feet of limestone.
The water was met at 756 feet.

Borehole Ser. No. 44/67 (Grid. Ref. N. 82350* E, 19700)

The site of this borehole 1is at a distance of about 1 mile
east of Halefka Station. It was driven down to a total depth
of 920 feet penetrating Ffissured limestones-. The water level
was at 646 fee.t.

Both boreholes are to be tested soon with a special deep
electrosubmersible®"pump. "Drilling on the-Dimestone of the
Kyrenia Range 1is always very expensive, because of the great
depths involved., the nature of the rocks and construction of
access roads to-the -selected- sites. Still- these borehole”
are of great import-mee because th y °cuv”™ly drinking ~“"ter to
most of the villages in the area. They are ©°leo very important
for the tourist development of many are”? on the Northern coastal

plain. C = e - - - ..

Drilling on the Kyrenia Range continues ~ith a borehole
to the west of Laoithos. This borehole i1l b acompleted in
1969 and s to be used for Lapithos “bter Supply.

The boreholes drilled on the Kyrenia Range will also
give the necessary hydrogeological data to he used in a general
study of the water resources and their proper management to

be udertaken shortly.
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NIDTBT. AND FOCTVOI

OP BOR"IHOL'™'S

NUO.T-R OF BCR?HOT-"8 DRILLFD

19146

Purpose 191+6-

1961

Boreholes at Pull 2,139
cost.

For Government 69U
For «DO0 836
TOTAL 3,169
Aggregate

Footage Drill"d 635,323
Average Depth 1+1+2

1968

1962

22

207
18

2hT

51,292
208

1963

12

190
11

2xX3

1+0,301
189

19Q+

11

86

11+

111

22,825
206

1965 1966
2 8
215 83
16 7
233 98

27,506 16,98¢
118 173

1967?

11

141+

55

15 008
273

1968

70

18,098
261+



Purpose

Irrigation
Domestic 3.
Prospect ing

Total for
water

Observation

Technical and
Geological

Total

Boreholes Drilled in 1968

No,

57

67

70

Footage Percentage Total Tested

Drilled successful Yield
Gallons
1,452 8C.0 4 ,050,000
1,866 50.0 2,370,000
14,578 5k.5 28,kl5,S13
482
120

18U, 98

Hours
Pumped

260
322
2,270
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C5, Drilling 1n the Tremithios-Vasilikos area for
Fareagasta Town Water Tsupply .~ "

Hydrogeological investigabione for the Famagusta Water
Supply continued, through out the year with the drilling and.
testing of a number of boreholes. After the results obtained
from the boreholes drilled in 1967 and from ether-supplementary
hydrogeolcgic 1 1investigations ? drilling was concentrated in the

aquifers of Vassilikos River and Khirokitia Area.

Two boreholes were drilled in the alluvial gravels of the
Vassilikos River in line and on either side of borehole 39/67
These two boreholes are registered as 16/68 and 19/6s . They
met 35 feet of gravel borehole 19/68 was- bested at the end
o1 the dry season, in November f72 437 hour’s wnA-h an output

of 16 ,000-22 s000 g.p/i, yielding a total of K 350 000 gallons

Drilling in the Palmna Formation was concentrated 1in

the area of Khirokitia to the south of the main Lima”rol-Nicooia
road.

Two boreholes were dri led so feet " part One will be
used for production end Bb§he other as W «-tnnlby The™-e ne
boreholes 5/66 (Grid, Ref. No. 266560 028100) and J;.0/68
(Grid. Ref. No. 26680 N.02510), Borehole 5/68 was drilled
down to 250 Tfeet 1in the calcareous sandstone aquifer and was
tested for 135 houvs continuously. For 69 hours it was yielding
15,000 gph and for the last 6K hours® 25,000 gph.» It yielded
a total quantity of 2 ,ss50 .,000 gallons. The maximum drawdov/n

was 35 feet.

Borehole kO/68 was drilled to a depth of s:7s feet thus
penetrating more thickness of the Pakhna sandstone. The
aquiferous sandstone was found alternated with beds of grey
marl and sandy -.epi, This borehole was tested for 192 hours
with 15,000-18,000 g.p-h.and yielded a total of 2 ,000.000

gallons.

The drilling programme ail hydrological inverti.sration
will continue 1In 1969 «0o — to *st«bli«-h the optimum exploitatinn
and management of the operation of a system of aquifers
comprising of the solid rocks acuifers (Pakhna snndstoilTa) and

the alluvial gravel deposits of the Vac-Hiko*- River.

In addition to the drilling for the Famagiwt” scheme
several boreholes were drilled for regional irrigation
Most of these holes wore located in are”s where groundwater*
v/as expected to be unsuitable for drinking purpose?* because

of the high sulfate content but suite suitable for irrigation.
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Borehole Ser_.No. 2U/68 (Grid Ref. N. 21630 11.03180) was
drilled near the village of Maroni and met gre”t “uc”e in
a virtually unexploited area.

This borehole was intended to penetrate gypsum deposits
below Pliocene Marls. The gypsum ajuifer was met at 25U fset
and continued down to the cepth of U30 feet. The water level
rose to h5 feet below ground level a pumping test for 139
hours was carried out with an hourly output of 25;000 gallons,
this being the maximum capacity of the pump used The maximum
drawdown was only 9 feet. In irrigation project is now being
studied to develop a considerable extent of land.

D . Surface Hydrology work
1. Meteorological Notes,

The rainfall and climatological records of 157 observing
stations of the Cyprus Government Meteorological Office h.ve
been analysed by the Surface "ater Resources Branch the
results on the principal features of the weather during the
hydrological year - 1st October. 1967 fo 30th September 1968 -
are given hereunder--

(d) The average rainfall over the =hole island was mm
which is 91085% of normal (503 mm) this being the
mean since 1908 - 1957.

(b) October, November, December, January, August and
September were the months with the above average
rainfall. Precipitation during the other months
was below normal.

(c) The area in the south eastern Hesaoria had relatively
less rainfall than any other part of the island..

(d) The highest daily rainfall in the year was 127 mm
which occurred at Tano Amiandos on the 12th January.

(e) Snowfall started at the high altitudes of Troodos
mountains during the second fortnight of November. 1967
and continued till February, 1968. The snow depth

was aporox. 2 meters at Olympus peak. The snow cover
persisted till the beginning of April 1968.

() Temperatures were below normal in October and November
1968, below normal during Winter °nd Summer months,
and above normal In spring months

(g9) Ohnextpage are given the hiwh~ t (maximum) snd lowest
(minimum) Temperstur; ¢ recorded during th* year at the
existing Meteorological stations;-
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Place

Nicosia

Limassol

Larnaca

Famagusta

Paphos

Kyrenia

Akradhes
Forest Station

Karpas Peninsufe

Panayia Bridge
Forest Station

High °t Termer~ture

and Bate

bi.W O
(on 13th August)

36.7 C°
(on 17th July)

36.7 c°

(on hth June and

16th July)

36.7 C°

(on 13*16 & 18th
July)

36.1 c° I

(on 10th July)

37.2 C°

(on 11th July)

37.8 c°

(on 12th Jduly)

38.3 c°
(15th July)

Bet sen Platanis tassa

and Kato Mpni.

Morphou
Govt.Farm

Halevka
Forest Station

Saittas
Pano Amiandos

Prodromos
Forestry College

Stavros tis
Psokas

Forest Station

Kornos

Forest Station

Platania
(Kakopetria)
Forest Station

Phassouri

= 0
ho. @ C

(on 10th, 12th July)

36.7 C°
(on 15th July)

56.1 c°
(on 16th July)

31.1 c°
(on 18th July)

31.7 C°

(on 16th,18th Jul
and 11th August

36.1 C

(on 15th July &
10th August)

39.3C

(on \ugust )

33.3C"°
(on 13th August)

36.1-0°
(on 11th July)

Lowest Termer ture.
and Date

- 1.7 c°
(on 24th December)

-0.6 C
(on 23rd Becemhor)

- 0.00 c°

(23rd December)

- 1.1 C°
(on 2hth December and

30th January)

2»?2."0C...... 7
(on 15th January)

0.6 C°
(on 15th January)
-17¢C°

(on 30th 31ct January)
Ist- 3rd February)
- k.b-. c°

(23rd December)

- 1.1 c°

(23rd 2hth Dec.
& 15th March)

- 3.3 0°
(on 15th January)

- 5.0 m
(on 23rd December)

- 13c 3 0°
(on 16th January)

- 8.3 C°

(on 23rd December)
- 0

- 3.9C

(on 23rd December)

~ 3.9 Cu
(23rd Decu & I1l+th Jan,

- 7. 8C
(on 23rd, 2hth Dec.)

A %

- 2.8
(on 23rd December)
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INCIDENCE OF RAINFALL

The incidence of rainfall per month as worked out from selected
Rainfall stations during the hydrological year 1967-1968 is given as under

Month Rainfall Percenta ge
in inches in millimeters %
October 1.47 37.34 8.08
November 2.19 55.63 12.04
December 3.05 77.47 16.77
January 5.60 142.21 30.79
February 1.68 42.67 9.24
March 1.77 44.96 9.73
April 0.80 20.32 440
May 0.82 20.83 4.51
June 0.09 2.29 0.49
July 0.01 0.25 005
August 0.35 8.89 1.92
September 0.36 9.14 1.98
Totals 18.19 462.00 100 %

GRAPHICAL presentation
OF INCIDENCE OF RAINFALL

140
130

120

100

inches

80
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70

in millimeters

Rainfall
S 38
Rainfall

S

20
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ANNUAL AVERAGE RAINFALL OF CYPRUS
FROM 1916-1968
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Vio,

38

44

45

52

53

54

56
57
59

60

68

70

71

River

=\

Serakhisj

c
I

Ezuza

Khapotamj

Kouris

Kouris &
Kryos

Zygos

Vathys
Elea
Khapotami

Myl ou

Dhiarizos

Serakhis

Aradhip-
POo»

Aradhip—-
pou

J Location

Massari

Akhelia

Kouklia

Khalassa

Khalassa

Khalassa

Athalassa

Vizakia
Kissousa

Kornos

Philousa

Morphou

Spillway

Yemat ousa

N*"a-L"ca

main road

- 36 -

Peak flow
Cusecs Late
4700 24.10.67
3700 1.11,67
1380 28, 1,68
2080 22 . 5»68
780 13. 1.68
459 28. 1.68
671 3.11.67
636 28c 1.68
848 3.11.67
777 28. 1.68
706 28, 1,-68
632 18.10.67
547 18.10.67
41 #,10.67
|
314 13- 5’68
855 3.11.67
456 28. 1,68
918 28. 1¢€68
367 13. 5068
1024 28. 1.68
2507 1.11.67
477 1.11,67

Rainfall !
Inched»PIace !
1.50] Meniko E.S. 1
1,00P Philia E.S. !
2.59 Palekhori
2,30 3
1.00 Ay.Epiphanies
2,12 Ayia.E.St.
0.28
1,70 Omcdiios
1.55 r
1,50 Troodos
1.00 g
1,64 p. Aniandop
2,44 Troodos
1,20 6
1 2,33 FP-Amiandos
%:88 Trogpos
1.54 P_Amiandos
2c44 Troodos
1 0dC ?
2,33 P.Amiand nq
1,52 Ay.Theodores
1,85 =
1.10 Dheftera P.S.
2.60 Kapoura F.St.
0,47 Platres
0.23 "
0,58
0,87 u
0.97 Kornos
1,50 ®
n op 2
1,60 Kykko Mon.
1,65 = 7 v
J100 19 4
i _
%Eﬁ)!Pal%yhorl
|
i 1.73 Avdellero
1 1.78 Avdellero
1 r

37/..

J
Late j
24_10/"" |
1,11.67 1
26. 1.68
27, 1,68 1
22 . 5=68
12, 1.68
13. 1,68
26, 1.68 1!
27 .1,68 |
2.11.67 |
«3,11,67 j
2,11 _,67
260 1,63
27. 1,63
2,11.67 1
2.11,67
3111.07 j
2.11,67
26. 168
da(0 1»

.1 -68
26. 1,68
27, 1168
18.10/7 7/ [
18.10c67

3.10,67
4,10.67
5-10,67
13- 5-68
3,11.67
26. 1.68
27c 1,68
26. 1.68
270 1,68
13- 5-68
! !
26. 1.68
27- 1.68
1,11.67
£,11.67 J



'3..... 7/ater Level

At the end of the hydrological
in operation

recorders

Recorder
Mo.

1A

1B

2A

2B

2C

6a

6b

6C

10

11

11 A

13

15

1-6

17A

were

Catchment

*

Pedhieos T

Ay. Onoufrios

Alikos

Ovgos

Ovgos and
Serakhis
Xeros( N 1lsia)
Marathasa

Marathasa

Marathasa

\vgor ou

Paralimni

Lminitis
Kourris
rrimiklini

Peristerona
Nicosia)

Premithios

Yermascyia

[<Ourris(Erimi

Rocorders

Location

Near Kambia

Ne"rr Kambia

Nicosia-Nissou
Bridge
Nicosia-Pyroi
Bridge

Near tyios
Sozomenos

Korphou-Pnasi
Monastery -bridge

Synianokhor i

Nicosia Keros
hr idye

Nicosi?-Keros
main road

Upstream of
Lefjkn. dam

Upstream of
Kalppanayiotis
Dam

Near /vgorou

Near Par-li :ni
lake out-flow

m°hyleyi a

Limnitis 3aw
Mill
Limnitis Saw
Mill

LTimsjsol Troodos

hr idge

Near Panayia
Forest tation

On the spillway
of Kiti dam

Near Yermasoyia
police Station

Urimi bridge

year the following crater

Type of installation!
Water Ilevel recorder on
hO ft measuring weir
Water Ilevel recorder on
20 ft measuring welir
"m"ater level Recorder on

fridge

"hter level recorder on
Bridge

ater level recorder on
h-0 ft. measuring‘weir.
Water level recorder on
35: ft. bridge.
"""ater level recorder on
hO ft. measuring weir.
"ater level recorder on
71 ft. bridge.
“ater level recorder on
50 ft. measuring weir.
mellater level recorder on
23'] - 9" bridge.
‘m"ater level recorder on »
16 -5” Measuring weir.
"""ater level recorder on
hO ft measuring weir.
e"eater level on the recha -

i
level

— —

rge ;channel.
1

vr?ter
30 ft.

""ater

30 ft

Vater

level recorder on
measuring emmeir.

level recorder
measuring .weir.

on

level recorder on

"allingford flume ;

Water
18 ft.

ater

20 ft.

"ater
212 ft

m"ater
80 ft.

ater

levcl~rccorder on
measuring weir.

level recorder on
measuring v/eir.

level recorder on

. dam* s spillway.

level recorder
measuring weir.

on

level recorder on

6.6 ft_bridcre.. ... ... ...

38/...



Recorder-
No.

r/B

18

19
20
22
23
2k

27

28

29

30

32

33A

33B

3u

35

36a

36b

37
38A

38B

39

Catchment

- 38 -

Location

Kourris (Erimij Srimi Bridge

Kalopannes
Akhna
Phrenaros
Liopetri
Akaki
Skylloura

Khrysokhou

Stavros”t is-

Psokas
Syrgat is

Dhiarisos

Alakati

Karyotis

Karyotis

Tremithios

Elea

Ayios Loucas

(Akhyritou

outlet tunne

Ay. Loucas

Vtsas

Serrakhis

Serrakhis

Livadhi

Near Kalopsidha

Near Akhna
Police station

Near sprovounio
tissa Church

Near Liopetri
Near Malounda

Near A.yios
Vasilios

Near rkoulli

Near Evretou

Skarinou
Station

Kouklia(pTos)
main bridge

Platimatis
local 1t;/ near

Ay. Arrrvrosios
(Kyrenia)

Near Pendayia-
Xeros main.road
bridge

Near Tvrykhou

Near Ayia Anna

Ghazivera-Penda-

J yia main road

bridge

Near \y,, Loucas
(Famagusta)

Ne~r Ay.Loucas
(Famagusta)

Upstream of
Petra dam

Mas ari main

bridge.
Massari main
bridge.

Paleambela -
locality

Type of installation

Water level recorder on
5t - bridge.

e recorder on
measuring weir.

ater level
25 ft.
"'e"ater
il0 ft.

witer
Uuo ft.

Jat >r
kO ft

ater
Uuo ft.

rater
60 Tt.

Water
0 ft,

Water
25 ft,

Water level recorder on
70 ftv measuring weir.

level recorder on
measuring weir.

level recorder on
measuring weir.

level recorder on
measuring feir.

level recorder on
measuring vreir.

1"vel r-corder on
measuring veir

level recorder on
measuring weir.

level recorder on
measuring weir.

level recorder on
bridge,

Water
kO ft.

1"ater level recorder on
22 ft. measuring weir.

level recorder on
measuring weir.

Water
60 ft.

Water level recorder on
15 ft.measuring weir.

recorder on
measuring weir.

viater level
kO ft.

vtater level recorder on
ebridge.

later level
Ayios Loucas

recorder on
lake.

viater level recorder

on Ay,. Loucas 1l”ke at
outlet.
Water level r corder on
25 ft measuring weir.
Water 1 vel recorder on
58r - 61 bridge.
Water level recorder on

39T - 64 bridge.

recorder on
measuring welr.

“iIa;bor level
70 ft,

39/. --



Recorder* Catchment
Ho.
ko Xer os
ill Tialia (Polis)
k3 Mavrokolymbos
hb Ezuza
kb Khapotami
46 Garyllis
k| Vasilikos
47A Vasilikos

i
us Mar oni
1+6A Maroni
k9 Kambo s

1
5C Pouzis
51 MavraTis
52 Kourris
53 Kourris &

Kryos
| Zygos
55 Elea—Asinou
56 Yathys
57 Elea-Vizakia
58 Aloupos
59 Khapotami
60 Syrgat is-
My lou

61 Ezuza
62 Xer os
63 Melini

Location

Ayla Marina
(Skylloura)

Kato Yialiamaiii =Water level

road bridge
Potima Chiflik

Akhelia
Hear Kouklia

Hear the Arms-
nian Cemetery

at Kato Pole-

midhia

Near Kalavasos

Hear Kalavasos

Mines
Near Khirokitia

Vavla-Kato
Dhrys main
road bridge.

Potamos tou
Kambou

Hear Mazotos

Alaminos main
bridge

Khalassa-Lo-
phos road
bridge.

IChalassa
[ |

Hear

Mia Kremmos
locality

Near Nikitari

Hear Athalassa

Hear Vizakia

Aloupos
Chiftlik

Hear Kissousa

1
Hear Her nos

Hear Kannavion

Hear Peyia

Hear Avia-
Trias (Yialousgj

Type of

Yater level

10'1 measuring weir.

Hater level recorder

i0 ft.

Hater level recorder
measuring weir.

Hater level recorder
me asur ing we ir.

Water level recorder
measuring weir.

Hater level recorder
measuring weir.

Hater level recorder
existing 66 fTt.
welr.

Water level
measuring weir.

Hater level recorder

water level recorder
measuring weir.

Water level recorder
measuring weir

Water level recorder

bridge

Water level recorder

bridge.

Water level recorder
ft. measuring welr.

Water level recorder
measuring welr.

Water level recorder
measur ing we ir .

water level recorder

on

measuring weir A

on

on

on

09

on

on bridge

on

on

on

on

on

on

on

on

33f-6" measuring welir e

Water level recorder

297 - 61 measuring weir.

water level recorder

55 ft.

Water
20 ft.

Water level
30 ft.

Water level
measuring we ir

level recorder

recorder

"Water level
measuring welir

Water level recorder-
measuring weir.

measuring weir

measur ing we ir

on

on

on

measuring weir .

on

on

instaliat ion

recorder on jh' -

85 ft

66 ft

75 ft.

irrigation

recorder on ko ft.

kb Tt

recorder on br idgE

kb Ttj
Jl

101

75 ft.

25 ft.

recorder on kp ft.

recorder on ko Tt

22 ft

j-n/

[T R T Wy



Ebcordo? T T . . _
No. " " 1 .Catchment HsPocation --- -Type -ef installation*
6l+ IKaryotis Aylos jNear Ayios rtatoi* 1™vel recorder on 20ft.
*Nicolaos BN iva Rds no- measuring weir*
Jnast™ry Kako-
ia
65 mKaryotis~ mNear Kakopetria j Wat”r 17vel recorder on 20ft.
IPlatania \ measuring weir.
66 Near Evdhimou g fator level recorder on 40ft.
measuring weir.
t
67 Near Philousa taler level recorder® on 60ft.
moasuring weir.
68 On Xorpliou Water level recorder on 250
Bam fto daml!ls spillway.
70 JNear Pana.yia later level recorder on
jYenatonsa 16 ft_measuring weir.
71 10n Nicosia- eater level rocordur on 27
ILarnaca old 99 measuring weir,
road bridge
72 {Akrounda Downstream of water level recorder on 1l6ft.
j Akrounda dam rneasur ing weir.
73 ~Panagra 10n Panagra- .ator level recorder on 27ft.
JKyrenia old measur ing weir.
troad bridge
74 Bo ;hazi(KnLa) 10n Kyrenia Water level recorder on 28ft.
road Forest measur ing weilr.

All water level recorders used on the above stations are of*
the float operated type except on stations No. 2A? 2B and 14* on which
Pneumatic recorders have heon installed*

4 Measured disrdllarges ;BI6,7,15.°,8

The discharges which could uo measured during the year at
the Gauging stations of the previous paragraph are as follows?-

. _Rainfall t Discharge Maximum Peak
3D§goder Catchment jduring i during discharge Discharge
i 1967-68 S1967-68 _jin a day cusecs
106 cu.ffc. ! "o”ou.fto -jO”cu.ft
h f— ~ 4 T
edhieos-Kambia 603.9 126.2 14 .04 < 559
| Ay.Onoufrios- ﬁ
Karmbi ; 311 1 52.7 5.95 208
j Yialias-Nisou 13273 8L.9 9.61 900
J Alikos-Ayios ,
| Sozomenos 893.5 24.8 3.8i 1020
3 i Ovgos-Morphou 2683.2 121 .8 20.50 495
; Ovgos & 3er-
] rakiiis. 8633.4 95.4 18.92 424
i 5. J Xeros-Kara-
mvostassi 2096.3 134.2 8.24 +00
6a ! Marathasa-Xercs 1985.8 107.0 4.27 78

I liarathasa-Up-
J stream of Ka-
, lopanayiotis )
5 dam 863.1 346.1 i0.00 235
8 I Avgorou 203.4..... i r
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No. Catchment Rainfall Discharge Maximum Peak
during during discharge discharge)
1967-68 1967-68 in,-a day cusecs. ?
10~AGU.ft. 100cu.ft. 10 cu.ft.
9 Paralimni 270.2 0.25 0.14 13
10 Pyrgos 1114.9 555-2 12*09 191
11 Limnitis 15954~ 561.5 29.29 440
L Pce'_sterona-Panayi a i
Forest Station 2041.9 575.1 45_.94- 740
15 Tremithios-Kiti dam 1902.-":- - —
16 Yermasoyia~Yormasoyia
Police Station 5986,4 264.9 7-65 141
17 Kouris-Erimi 9701.4 1108.9 70.18 1500
18 Kolopannos } 0.80 0.56 9.2
19 Akima 524.9 - -
20 Phronaros 119.4- -
-Liopetri 111.9 0.05 0.01 0.17
25 Akaki-Malounda 1944 .4 491.9 44.59 1060
24 Skylloura--Ay. Vasili os 1012,8 38.2 5.05 85
27 Khrysokhou~Skoulli 1754.8 229.5 9.15 159
28 Stavros-tis~Psokas
(Evretou) 2671.6 519.1 14 .65 275
29 Syrgatis~Skarinou 2201.9 83.0 7.95 555
50 Dhiarizos-Kouklia 7257.9 1527.8 29.29 1480
52 Alakati-Ay,Amvrosios 163:2 2.5 0-54- 55
55A Karyi otis-Pe-ndayi a 2406.7 500.2 12.50 520
55B Karyiotis-Evrykhou 1929.2 678,0 15.10 272
A Tremithios Ay. Anna 1112 .4 41.7 2.62 137
55 Elea-Ghaziveran 2758,9 0.07 ; 0.01 0.2
56A Ay.Loukas-Akhyritou | -
outlot tunnel 0
563 Ay. Louleas Lake - - _ -
57 Atsas-Upstream of *
JPotra Dam 598,2 91.8 I 5.56 576
58 Scrakhi s-Massari 5401.1 595.5 69.19 4700
41 JYialia-Noar KatO
lYialia 467 -6 51.8 0.41 51
45 JMavrokolymbos 914.6 58.8 1.25 42
44 iEzuza-Akhelia 552,5 709.8 56.61 777
45 Khapotami-Kouklia J 1915.0 555-2 15.56 460
46 Garyllis-Kato
Polomidhia 1072 .4 2.1 0.40 25
47 Vasilikos-Kalavasos 2499.2 229.5 1 11-59 247
48 ;:Maroni-Khirokitia 1055.0 42 .7 1.77 54
49 Kamb os (Potamos~tcu~
Kambou) 1269.9 28.1 1 1.98 42
50 Pouzis-Mazotos ‘}EZEELQ____L 0.85 +:-9:§Z--------9?---1
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No. Catchment Rainfall Discharge Maximum Peak
during during discharge discharge ;
1967-68 1967-68 in a day CusccCs. !

100u.ft. 10 cu.ft. 10bCuUeft. i

51 Mavravis—AlaminOs 374.7 9.2 0.76 1C2 !

52 Kouris-Khalassa 3174.1 861.7 28,99 671 \

53 Kcuris and Kryos- < i
Khalassa 5021 .4 1077.1 39.67 848

54 Zygos-Klial assa 3573.2 593,5 28.83 706 ]

55 Asinou-Nikitari 311.8 15.9 0.43 5 |

56 Vathys-Atha"lassa 275.4 6.0 3.45 657

57 Plea-Vizakia 1682.1 257.8 10.07 547

58 Aloupos-Morphou 1031.9 69.9 3.12 58

59 Khapotami ,Kisaousi1ill78.8 211.9 8.54 44c ;

60 My lou~Kornos 452 .7 55-4 5.80 855

61 Ezuza-Kannaviou 2376.0 360.2 10.07 187 ;

62 Xeros-Peyia 308.6 14.1 0.40 49

65 Molini-Ay. Trias 4.1 0.67 105 |

64 Ay .Nicolaos- 1
Kakopetria 629.3 448.5 3.51 46 i

65 Platania- I
Kakopetria 382.8 111.9 1.16 24

66 Evdhimou 500.1 27.2 0.17 12

62 Dhiarizos-Philousa 4558,2 1112.4 SR 918 ;

68 Serakhis~Morphou '
dam 5693.1 81.2 38.14 1024

70 Aradhipnou-
Yemat ousa 238.7 15.1 5.19 2500

71 AradhipOou-N*a-L"a I
old road bridge 416.7 5.3 2.74 477 -

72 Yermasoyia~Akround< . 610.6 26.5 1.40 44 [

73 Panagra 561.5 7.1 C.0.73 25 i

5. Spring discharges

During tho Hydrological year* 2539 spring discharges were
measured, averaging to 211 measurements every month. The output of
252 springs is now being measured regularly, 156 of these at every
month, 27 every two months, 50 every throe months, 15 every four months,
26 every six months and 294 on miscellaneous periods.

The above normal rainfall and snow of last year maintained the
high rate of flow of springs nearly throughout the year.

On the Troodos mountains the combined flow of springs used for
the water supply of Troodos was 57*000 gallons per day in October,
1967, and it is the highest yield for this month of the year for the*

last three years.
On the northern slopes of the Kyrenia Range the Kcphalovrysos

Karavas has proved to be the most constant spring® in tho island having

very little fluctuations in its rate of flow.
45/ . ..



~ 53 -
During the greater part of the year it -as shielding 632,000 gallons

per day.

On the Southern slopes of the Kyrenia ranre; the Kephalovry os
Kythrea bws sho”™n a steady decline it® yfeld at the "beginning
of the hydrological year (October. 1967) was 2,953,000 gallons per
day, while at the end (september 1968) was 2,050,000 gallons per
day. This r~te of flow Kk lower than last year and below normal.

In Central Fesaoria plain tha f10- of th~ chain of "-ells
has followed the sa e b~h-vjour “hich var. observed 1hncjst springs
of the Fyrenia ~nd Troodoo mountains,

6. Chemical Analyses

During the year 7,700 samples of w~ter vere rent to the
G-overnment analyst fTor partial chemical <*nnlyreA Of thege
1,707 samples were taben from soring wells or boreholes which
are used or proposed as water “upwly *ourcep The remaining 6,593
samples derived from springs, observations boreho-l r: and from
other miscellaneous sources. In addition 27 samples were sent to
the agricultural analyst.

Bacteriological analyses

The total number of samples- taken and the number of unsatisfa-
ctory ones are as foilows--

u-ater Supply Dumber of samples Dumber of unsatisfactory
samples
Nicosia .. .... —~759 - .. 150
Famagusta 201 13
Limassol 93 11
Larnaca k| 3
Paphos 38 ... .-- - 2
Kyrenia 25 2
Total 1.1U6 171°¢

At Nicosia most of the unsatisfactory samples €3TE from
private boreholes which supply water to Nicosia wrater Board
All chlorinated sample at all reservoirs were sati-"’-story.

The unsatisfactory samples at Limassol,, Fkm°£U t«p Larnaca
Ktima and Kyrenia were usually of-tmchldrlhated ""ater . All
chlorinated samples at-the main”rsseryoirs -ere satisfactory£

New Measuring Bites

By the end of the year the following measuring weirs were
completed and automatic water level recorders were installed»-

a. Laris River near Pizokarpaso A V shaped structure 25 ft.
long 2” - 6K high with 90 vnotch for low Fflows.



Repai

KharangasRiver near Boghaz (Famagusta) .Stabilization of the
river hed by a V shaped structure 30 ft. long 1 ft. high
under the main bridge on Famagusta - Yialousa main road.

Yerokolymbos River near Boghaz (Akanthou). Stabilisation of
the river bed by constructing a broad crested weir 17f - 8~
with a notch 6f - 7°f for low flows.

Merikas River near Paleom”™tokho Installation of an
automatic water level recorder using the natural river bed
under the® bridge on Kokkini-Tremithia-Paleometokho main
road,

Ovgos River near Kyra. Instmll.-tion of an automatic water
level recorder on the existing saline -atr diversion weir
upstream of Ovgos Dam.

Mar ithasa River on Kalooan yiotis Dam. Installation of an
automatic water level recorder on falopanayiotis Dam
spillway.

Yermnso.yia River upstream cf Yermaso.yia Dam. Installation
of an automatic water level recorder on th" 28 m existing
Phinikaria irrigation weir by reducing the lower section of
the weir by 18 m? with a notch 30 m x 0.30 m for low flows.

(i) Garyllis River (Main Tributary unstream of Polsmidhia Para
Installation of an automatic water level recorder _
using the natural river bed under the bridge on

Limassol - Linmitis main road.

(i1) Garyllis River (Mersina Tributary) Upstream of Polemidhia
Dam,

Stabilisation of th- riverbed by constructing 9 ft.
broad created weir with a 2” x 1T notch for low flows
under the bridge on Limassol-Limriitis main road,.

Avgas River at Toxeftra locality near ”“eyia construction
of Walnut Gulch Flune.

rs and Improvements to the exi”™ ting measuring sites.
Kokkini Trimithia River near Kokkini Trimithia.

Repairs to the earth bank which was eroded by the big flood
of October 1966 .

Plrtania River near Kakopetria.
Construction of a gabion weir upstream of the station to
regulate an even flow all over the measuring weir.

Ezuza River near Akhelia.
Installation of an iron foot bridge for the measurement

of high flows with current meter.



a Khrysokhou River near Skoulli.

Alteration of the lower section of the weir 'by reducing
the lower section hy 10 m and a notch Im x 0.30m for

low flows.

e. Serakhis River near Massari.
Due to the construction works carried out hy the Public
Works Department on Katokopia-Massari bridge the auto-
matic water level recorder was installed about 300 m downs-
tream of the bridge using the natural river bed.

8. Costs of Hydrological Purveys and Construction of Measuring wei-»

Approved Estimated Actual
Cost Expenditure

hydrological observations

and Re- earch.

(Surface andGround ater £12,000 £10,837
Resources Branches)

Construction and
Maintenance of Measuring weir. £ 9 000 £ 8 931

Totals £21.000 £19.768

E, GroundHydrology Work

1. Hydrological Surveys.

During the year under review, the Hydrological Surveys have
progressed to a point where all the important acuifers of the
island have been fTully covered in the sense that all wells, boreholes
and springs have been plotted and observation networks have been
established and levelled.

During 1968 the existing area under the Hydrological Surveys
have been extended to cover the area from Ayios loannis to
Agrokipia, Fato Moni, Ayii Trimithias, ~"°aleometocho, Meniko,
Orounda, Nikitari. Vyzakia, Foutraphas and Petra. The whole new
area being called as the ~Extension of Izstern Mesaoria.

To the Southern parts of the island the surveys were extended
to cover the important acuifers of ~sematismenos, Chirokitis, Maroni
Skarinou, \yios Theodoros and Alaminos. The new area being called
as the "Tremithios - Vasilikos Hydrological ares”.

In addition to the above the area of \yios Androhikos and
Rizokarpasso were completed as veD as the of Mesoyia and
Konia village in the I,-. "Paphos area.

Appendix No. VII shows the are”s covered by the Hydrological

Surveys.

The Hydrological Survey areas are covered by a dense network
of selected observation wells in which the water level 1is being
measured twice each year, during the dry season (November and
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the wet season (March) so that the "maximum and minimum Ffluctuation

of the water-table is determined.

In addition to the above a network of wells and boreholes
exists from which water samples are taken twice each year for
determining the quality of the water in the dry and wel) season
and determining the trends of quality of the water resources of
each aquifer.

Analytically the observation networks *>re.distributed as

follows: -
Hydrological Area Water levels from water samples from
Wells/Boreholes **‘ells /feoreholes

Western Mesaoria 516 210
Central Mesaoria 55h Ik O
S.E. Mesaoria (Pfgusta) 560 2b0
S.E. Mesaoria (Lfca) k60 210
Kyrenia Region 260 90
Akrotiri-Phassouri 23C 90
Yermasoyia-Moni-Pyrgos 150 50
Zygi-Maroni 110 30
SoW. Paphos 2140 8C
Polis Khrysochou Region 100 60

Total 3180 1170

Prom the above measurements Groundwater elevation Contour
maps as well as Isosalinity Contour maps have been prepared for
each aquifer for March 1968 and November 1968.

The annual questionnaire was also carried cut for determining
the land use thmt is, the extent; of land irrigated and the type
of crops.

Prom this information ~long with the cue-ticning on the number
of hours that each Tell w-s put in operation and the scat ered
pumping tests carried out in e»ch *re- the tct*l -etr-ction of .ground
water from each well and borehole iIn e”~ch area -as estimated.

All the above information on mater levels, ouality of
water and extraction of ground water provide the b”~ie on which
water-bal nee studies, assessment of recharge v/orks. water policy
and any other study made, 1is based o..

It is anticipated that by next year the -cheduled programme
of the extension of the Hydrological Purveys will be completed

and that a new, more definite and firm observation network will
be established based on the knowledge gained through the previous

studies in each area so that the number of observation wells will be
more scattered allowing thus more measurements to be made through

the year. hil....



Also, through the experience pained from the annual
guestionnaire for determining the extraction of ground-water a
list of "Typical Farms’ will he prepared which will he observed
through the year so that the water requirements needed for each
area for any kind of cron will he determined and applied to cover
the whole area in ’the vicinity. This in conduction with the
irrigation efficiencies given by the Deo”rtnrnt of Agriculture
will help in determining the annual extraction in a rath r
reliable manner, until the water-meter® are installed inmost of
the areas that are being cov red by the Hydrologic»! surveys.

2, Control -andConservatlon of Ground fnter
a. Water Conservation. Areas -(eUs Law'Cap. 35I)

IppendixVHI shows the areas which have been declared
as "Water Conservation Areas" under the imell’s Law Cap-.351.

An area is declared as a Water Conservation Area when
its water resources are being overexploited or the
pumping trends are such that will affect the qgaiantlty or
quality of the water cf that area.

Applications for well permits falling within a water
Conservation lIrea are being sent by the District Officers
to the aater B velopment Department for technical advise
arid "recommend Aions. These recommendations which are
based on the general’knowledge of the existing water
situation of each area, the development in the area and
the existar.ee of otver ™ells chain-of-wells and springs
as well as eny oth”r Government - ater-works, are
mandatory to the Di-trict Officer'-.

During the year under review a total of 1150 applications
were investigated eith r on the ruot or through the
available records produced by the Hydrological Purveys
and cfealt with.

Analytically the number -of aToiicati. ons received from
each District not including the areas under the '"ater
Supply (special Measures) Lav/ are as follows;-

Paphos District 122
Famagusta " 107
Nicosia " 583
Larnaca " 57
Limassolj 76

Kyrenia " 201

Total IlThb applications
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2.

Measures)

Water Supply (Special Measures) Law, 32/64

The most important aquifers of South-Eastern

Mesaoria Western-Mesaoria, and Limassol, see Appendix
which were declared as a Water Conservation Areas in
the past, have now been covered by the Water Supply
(Special Measures) Lavw/, whose purpose is to further
protect and control the v/ater resources 1In a more
efficient manner.

The main provisions of this Law ares-

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

(ii) On the permits which are renewed yearly,

conditions are put regarding the quantity of
v/ater to be extracted, the method of extraction,
the area to be 1irrigated, the measurement of
extracted water, the conveyance of water and the
utilization of v/ater.

The implementation of the Water Supply (Special

Lav/ started by reconsidering the conditions of the

operation of wells and boreholes, and the installation of

water-meters.

installed.

and Engineering Geology have been dealt with by Mr.

Geologist,

Analytically the following water-meters have been

) South-Eastern Messaoria No. 364
(an) Western Messaoria No. 149
(ifi) Akrotiri Peninsula No. 318

These v/ater meters are read every month and recorded.

£4 Engineering Geology Work

During the year under review problems of General

seconded to this Department from the Geological

Survey. As the tempo of development increased and as the
projects undertaken by this Department became larger and more

C. Xenophontos,
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complicated, so the demand for a fuller understanding of the
parameters affecting these projects, obtained the importance
it merits. This is all the more important in the case of
dam construction where the geological factor has a direct
bearing on the stability, operation and cost of such a
structure. Many of the dam failures in the world have been
due to weak foundations or other geologic reasons, whilst

in other cases large sums have been spent in remedial works
arising out of an inadequate knowledge of the geologic

parameters.

The factors that affect the selection of any one
site or type of dam are many and varied but to the engineering
geologist, topography materials available, geology and
foundation conditions are all iImportant-

Out of necessity therefore, the work is carried

out In stages with the end result of selecting a site or
number of sites in a river valley which merit further and

more detailed investigations. Once topographic maps of the
proposed dam-site and reservoir areas are available, these are
geologically mapped and the geologic history, lithology,
structure - with any pertinent geologic- problems - are
incorporated in a preliminary report together with maps and
recommendations for further more detailed sub-surface investi-
gations, In the year under review two such reports have been

prepared entitled;~

as- Preliminary Geologic Investigations at Kapsala
proposed Dam-Site and .Reservoir Areas,

b:~ Preliminary Geologic Investigations at Kalavasos
proposed Dam-Site and Reservoir Areas.

In addition to the above, further subsurface
investigations in the form of boreholes, exploratory adits
and trenches were carried out at Asprokremmos and Morokambos
Dam-sites in the Paphos Region. The aim of these investigations
has been the further elucidation of geologic problems associated
with the foundations of the proposed structures and not apparent
at surface. The condition of the rock at depth, its strength,
permeability, the extent and attitude of faults iIn the vicinity
of the proposed dam-axis and depth of over-burden were some
of the answers sought for in this stage of the iInvestigations.

50/...



- 50
All boreholes drilled were geologically logged as
were all adits and trenches. Staged field permeability tests for
all boreholes were carried out and presented on geologic
cross-sections along the proposed dam-axes, Thus, all available
geologic information was collected and presented in two detailed

foundation reports as given belows-

as- Foundation Investigations, Asprokremmos Dam,

bs- Foundation Investigations, Morokambos Dam,

As a sideline to the geologic studies associated
with the proposed dam-sites, the Engineering Geology Branch dealt
with three particular problems that cropped up at three of the
existing dams i.e. Polemidhia, Kalopanayiotis and Mavrokolymbos.

1. Polemidhia Dam.

The problem iIn this case has been one of excessive
leakage through the left abutment.

It was found that leakage i1ncreased noticeably when
the water reached a certain level in the reservoir and appeared
mnumerous springs on the slopes downstream of the dam. A
highly disturbed and fractured calcarenite and marly chalk
unit forms the left abutment and it is through this that
leakage takes place. It is thought that leakage may be reduced,
if not completely stopped, by grouting but Ffirst the lateral
and vertical extent of the disturbed unit had to be defined so
as to choose the most economic lino of grouting. Three new
boreholes were drilled to well within undisturbed rock and the
information obtained from these plus that obtained from existing
boreholes in the area was utilised to construct two geologic
cross-sections. Thus the most suitable line for grouting
was chosen along which some test-grouting has already been
carried out.

2. Kalopanayiotis Dam._

A problem of a completely different nature has been
met within this case. Shortly after the completion of the dam,
it was suspected that the hill-side on the loft abutment was
moving. From field investigations it became apparent that if
such a movement occurred then it must have taken place along
Shear planes v/hich here slope towards the reservoir.

SV...
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A marker observation network was established and
measurements of the amount of movement taken fortnightly.
These measurements were made from control points established
outside the affected area and on ground considered to be
stable. Concurrently with these, measurements of rainfall
and reservoir water-level were taken and all data presented
graphically. By this method the interaction between these
factors could be established and tentative proposals put
forward that would minimise the danger to the stability of
the dam. It now seems probable that a combination of both
rainfall and high reservoir water-level 1is conducive to
movement whilst this approaches stability when one of these
factors is missing. Thus the problem may finally be reduced
to one of operation policy by which the dam is kept empty
during the rainy season and filled when no more rain is
expected. Observations however, are still continuing.

5. Mavrokolymbos Bam.

Sliding occurred on the right bank of the reservoir
which might have endangered the capacity and the outlet works
of the dam if not its stability. The rock in this case is
composed of highly contorted and fractured red and grey
shales of the Mamonia Complex. These are as a rule very
unstable disintigrating easily with repeated wetting and

drying.

A piezometric and monument network was established
and observations of both taken prior to, during and after
impounding this year. Both gravity and ground water-level
have been found to affect the amount of movement and a
large part of this slope was graded to a gradient of 1 t 5-
The piezometric readings have shown that this highly fractured
material has its own draining mechanism, a condition that
is favourable to stability. It is thought that movements
will still continue, but that the condition is far better

than originally anticipated.
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In the field of General Geology, investigations
were carried out as and when necessary and the findings =
incorporated in a number of smaller reports and memoranda.
The most important of these has been a study of iIncreasing the
salt production, Larnaca Salt Lake. A report entitled °Methods
of increasing salt production, Larnaca Salt Lake” was

prepared.

55/. ¢
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DIVISION OF PLANNING

Prepared by; N. loannides,
Head of Division,

Introduction;
The Division of Planning has dealt in 1968 in the
following aspects;-

General planning of the Department®s major projects

in;-
()] Collection of water use data.
() General Investigations.
© Foundation and Engineering Geology problems.
D) Laboratory,
() Field control during construction.
A Collection of water use data for watershed alarming.

The collection of water use data for watershed planning
consists of plotting of intakes, wells, boreholes, springs etc.,
as well as the land irrigated and type of crops of the existing
various irrigation schemes from surface and ground water resources

within the catchment area of the selected rivers.

During 1968 the work was continued at full speed by the
employment of three officers on hourly basis of the Water
Development Department. Later in Hay 1968 these officers were
assisted by another three new officers of the Agricultural
Department who were appointed for this purpose on daily basis.

The necessary information connected with the collection
of water use data were taken by investigation on the spot, by
consulting with the Committees of the relative Irrigation Divisions
and Associations, the private persons concerned, and the village
authorities. During the investigation certain difficulties arose
due to the reluctance of the parties concerned to give correct
information and the existence of Turkish villages within the

catchment areas under study.

During 1968 the necessary investigations were continued
and completed on the following rivers ;-

a. Lover Serakhis river catchment (Morphou area)
b. Vasilikos river catchment.

C- Kambos river catchment. -
d. Katouris river catchment. *

e. Elia river catchment.

Trimithios river catchment.
g- Pedhieos river catchment.

5vV. ..
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At the end of the year the investigations were proceeding
on the JldaliasT river catchment area where the work on the upper

catchment area was completed.

Up to 1967 50% of the selected area of Cyprus was covered.
In 1968 28% was Ffinished and it is proposed that the 22% remaining
will be completely fTinished by the first six months of 1969-

Drawing number NU/IR/39 shows the programme of the work. SeeAppendix
M.
B. General Investigations.

These 1i1nclude

a. Material investigations.

b. Detailed geologic map cf damand reservoir sites.
C. Foundation investigations

d. Laboratory testing.

e. Interpretation of results for design.

T. Report.

Schemes 1investigated in 1968 were as followss-

1. Asprokremos Dam Investigations for the C.- _F_P.

a. Material investigations were carried out and the
following materials were found within a reasonable
distance from the proposed dam site.

(i) Core material
(ii) Filter material

(iii1) Rip-Rap
(iv) Random fill
(v) Concrete material.

b. Detailed geologic maps of the dam and reservoir sites
were prepared.

C. After a study of the geologic maps prepared 17 boreholes
were drilled and pressure tests were carried out in all
of them. Three trenches and three tunnel entrances were
also excavated.

d. Samples of materials as well as samples from the cores
recovered from the boreholes were tested.

e. Report for foundation investigations was prepared and
report for material findings will be completed in 1969.

2. Morokambos Dam investigations for the C .w.P.P.
a. Material investigations were carried out and the following

material were found within a reasonable distance from
the proposed dam site.

(i) Coro material
(ii) Filter material

(ifi) Rip-Rap
(iv) fRandom Ffill

(v) Concrete material

55/-..



Hydrological Area Boundary
Hydrological Area Number
Spring or Chain of Wells
Stream Gauging Station

Collection of water use
data completed before 1968
(1200 sq miles appr.)

Collection of water use
data completed during 1968
( 690 sq miles appr.)

Collection of water use
data to be completed in 1969
( 540 sq miles appr
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Detailed geologic maps of the dam and reservoir

sites were prepared»

For foundation investigations 14 Boreholes were
drilled and pressure tests were carried out in
all of them. Two tunnel entrances and 4 trenches

were also excavated.

Samples of material as well as samples from the
cores recovered from the boreholes were tested.

Report for the foundation investigations was
prepared, and the report for material will be
completed in 1969*

N It should be mentioned that at the initiation of

the investigations programme for Asprokremmos and
Morokarnbos dam sites the services of a French Consulting
Team of Messrs. Barbier, Barge and L* Heriteau

were utilized, when they paid a visit in Cyprus

during the early part of 1968.

3- Aradhippou Dam Investigations.

a.

Material investigations were started in 1967 and

were completed in 1968.
Samples of materials were tested.

Detailed geologic maps of the reservoir and dam

sites were prepared.

Foundation investigations were started in 1967 and
finished by the end of March, 1968. Eight boreholes
were drilled and pressure tests were carried out

in all of them. Two trenches and two test pits

were dug along the dam centreline.

Report for the material and foundation investigations
were prepared.

4. Tengelis Dam Investigations.

a.

Preliminary material investigations were carried out
and samples were tested.

Preliminary foundation investigations were carried
out. Six boreholesvvcre-drilled and pressure tests
were in all of them.
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5- Khirokitia Dam Investigations.

Material investigations were carried out and the
following materials were found within a reasonable

distance from the proposed damsite.
(i) Core material

Cii) Filter material

(iii) Rip-Rap

(iv) Random fill

w) Concrete material.

Samples of material were tested

Detailed geologic maps of the dam and reservoir sites

were prepared.

After a study of the geologic maps prepared 8 boreholes
were drilled and 3 trenches were excavated, pressure
tests were carried out in all boreholes drilled.

Report for material and foundations investigations
will be completed in 1969, since it is possible that
some further investigations might be necessary.

6. Kapsala Dam Investigations for the CP 1,P .P.

a. Material investigations were started and will be
completed in 1969-

b. Samples of material were tested.

C. Detailed geologic maps of the reservoir and damsite
were prepared.

d. Two tunnel entrances were excavated and seven boreholes
were drilled. Pressure tests were carried out in all
boreholes drilled.

Further investigations will continue in 1969-
7 - Lefkara Dam Investigations.

a. An access road of 11-.000 ft. total length* Was
constructed.

b. Detailed geologic maps of reservoir and damsite were
prepared.

C- Two tunnel entrances and one trench were excavated.

Further 1investigations will be carried out in 1969.
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8 . Investigations for other Departments.

After a request of the Grain Commission Manager our
Department has undertaken and carried out foundation
investigations for three grain Silo Sites at
Ypsonas, Kato Paphos and Famagusta,

Detailed reports about the findings and the
suitability of the sites for large grain silo
were prepared.

C. Foundations and Engineering Geology Problems

1, Kalopanayi otis Dam

Readings continued to be taken for the Kalopanayiotis

crack. From their interpretation is shown that;-

a. The movement of the abutment seems to have continued
but much more slower than before and indications
are that it is being stabilized,

b. Remedial works were carried out in conduction
with these movement such as surface drainage,
which seem to have been quite successful.

c. Further movements in 1969 is expected to be very
little.

2 . Mavrokolymbos Dam

The stabilization works for the reservoir sides have
continued and finished in 1968, whilst the piezometers
in the abutments have been observed.

It is expected that the reservoir which started filling
in 1968 will be full in 1969.

Then further studies will continue for the stability

or this rather complex problem.

5- Grouting Works at Yermasoyia Dam (Contact stage grouting)

After the completion of the main grouting works
regarding the construction of the grouting curtain
along the foundations of the dam by the end of
November, 1967, an additional contact stage grouting
on the left abutment was recommended by the grouting
consultants. The execution of this work was
commenced on the 12th December, 196?, and was entirely
finished by the 15th March, 1968.

58/...



58

The main purpose of the contact stage grouting was to
consolidate the rock adjacent to the core and also

to create a "better contact "between rock and clay

on the steep part of the left abutment.

All of the grouting works were carried out "by the
Sub-contractor tCementation Co* , LondonXZ under the
joint supervision of the consulting engineers
"EnergoprojeckfcBeograd” and the Department of Water

Development.

4-.  Grouting Works at Mavrokolymbos
a. Tunnel Fan Grouting

The Fan grouting is composed of two rings with different
patterns of holes. The first ring is situated on the
chainage 0* 2277 and consists of 12 holes and the
second on 0* + 257* and consists of 15 holes. Maximum
depth of the holes was 20 feet.

As it was programmed the work was commenced in the
middle of June 1968 and it has been entirely finished
by the middle of July 1968. In addition to the fan
grouting, a number of test holes were drilled and
grouted on different weak spots in the downstream
part of the tunnel.

b. Tunnel-Contact grouting.

From the water testing results obtained while executing
the fan grouting and from seepage through the concrete
lining before iImpounding any water, it was evident that
the contact between the rock and the concrete lining
was not Filled with any mortar.

It was then decided to execute a contact grouting
throughout most of the concrete lining with 5 holes

on every 8 ft. section. Work commenced in November

and continued till the end of the year, when the
grouting was stopped due to heavy rain and the flooding
of the reservoir. The tunnel was grouted up to 55 ft.,
D./S of the gate starting from the inlet. All mentioned
works were carried out by W.D.D., staff and machinery.
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5- Grouting Works at Polcmidhia Dam

Three exploratory holes were drilled and water tested
on the east abutment so as to form a better opinion
on the best route for executing the extension of

grout curtain. Due to the bad geological condition,
it was found necessary to carry out a test grouting

on the proposed extension of grout curtain to enable

us to decide on the final way of treatment and prepare

the cost estimate.

The test grouting was carried out iIn descending order
in 5 ft., stages on seven holes 5 ft-, apart.

According to these results, a final report regarding
the remaining grouting works, will be ready early in

1969.

All mentioned works were carried out by W.D.D. staff

and machinery.
6. Grouting Works at Kalopanayiotis Dam

Do grouting work was done on this dam in 1968.

Piezometers were sunk on different spots, on the dam
structure and on the D/S part, to check the water
elevations compared with the water level in the
reservoir.

An estimate of £990 for treating the tunnel was
submitted and approved.

0* Laboratory

In 1968 the W.D.D. Hlaboratory was enriched by a new

triaxial machine that would take samples up to A inches diameter.

Also a Pore Pressure equipm.cnt has been acquired to

be used iIn conduction with this triaxial machine.

It Is expected that this new machine will enable the
Department to carry out triaxial tests on both soils and solid
rocks and to determine thus their strength parameters.

From the enclosed table we can see that a total of

8_A05 tests were carried out in the Departments laboratory
in 1968.
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= . Field Control During; Construction
During construction of the different projects

control tests were made to evaluate the efficiency and quality

of the material used. The personnel were posted permanently

to the sites and they checked the works constantly.

From the tables above can be seen that out of 8,405
tests, about 5?C00 i1.e, 59*5% were made for constructl!ohO
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DIVISION OF DESIGN

Prepared by:K.C. Hassabiq,
Head of Division.

A. Design Work

The work of the Design Branch during 1968 was concerned
as usual with the preparation of designs for Major Water
Development Projects, i1.e. Dams and related Distribution Systems,
Water Supply Schemes etc.

The branch was served by three Civil Engineers and one
Inspector of Works for most of the year. Later in the year, 1in
August 1968, three additional Civil Engineers were recruited and
were attached to the Design Branch. In addition the branch had
the benefit of the services of two U.N. Everts and of one U.N.
Associate Expert.

During 1968 design work was done on the following Projects

1- Famagusta Water Supply Projects-

This project is designed to supply eventually Famagusta
with a maximum quantity of 4,0 Million Gallons per day, and
Larnaca with 1.0 Million gallons per day. Water will be drawn
initially from boreholes in the Vassilikos, Psematismenos and
Khirokitia areas and later from Dams on Pendaskynos and other
Rivers in the area. Water will be collected near Khirokitia
where the Treatment Plant and a collecting reservoir will be
located and then be conveyed to Phrenaros by a trunk main
comprising of Asbestos cement pipes of 500-600 and 650 mm, dia
and having a total length of 65,600 meters. At Phrenaros a
Service Reservoir of 454,000 m? capacity will be constructed
and from there water will be conveyed to Famagusta Town, through
a Main having a length of 9,200 meters.

2. Palekhori Dam Project 1-

During the Tfirst months of 1968, design work on an earth
rockfill dam at Sklidros near Apliki Village was completed.
However, thorough geological investigations revealed that there
was some risk involved in constructing a dam at this location and
as a result a new location for a concrete dam was selected on the
Kambi river. The capacity of the reservoir at the new site will
be the same and it vill be combined with a diversion from the
Sklidros tributary to ensure that the reservoir will Ffill every
year. Detail designs for the concrete gravity Dam will be ready
early in 1969 -
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3- Massari Recharge Works Project ;—

Detailed design work for the Massari earthfill dam was

carried out in 1968.
. Mavrokolymbos Dam-Distribution Systemj-

The Design of the main conveyor from Kissonerga to
Khlorakas and of the subsidiaries in Lemba and Khlorakas were
completed.

5- Yermasoyia Dam Distribution System:~

The design of this system was completed in 1968.

However, due to some jjroblems relating to the disposal of the

water from the dam some work will be necessary in 1969 -
6. Kiti Distribution System;-
Design work was done for extensions of this system.
7. Argaka~Mabounda Distribution Systems-
Design on this project was done during the year.
8 - Extension of Pomos Dam Soillv/ayi—
The design and construction of this project were done

in 1968.

9- Diversion of Saline 7hter Ovgos Dams-

A project for diverting the incoming saline water

before entering the Ovgos Dam was Designed and executed in 1968.
10. Mia Milia Dam ~ Conveyor Pipelineeg-

A main conveyor pipeline from the dam to the area to
be 1rrigated was designed, iIn order to minimise losses of
water.

B. Drawing Office Work

The Drawing Office Branch was headed by Mr. S.C.
Pitsillides. The staff of this Branch numbered 24 of whom 2 were
on loan to the Geological Survey Department and one on loan to
the Town Planning Department. All Staff were female except those
on loan to the Geological Department and all of them including
the Officer iIn Charge were on doily wages.

During 1968 the Head of the Drawing Branch prepared
the Departmental Manual No. S/3 "IRRIGATED LAND USE SURVEYS™".
This HWanual includes detailed instructions for the collecting
.and recording of all information on Irrigated Land Use.
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1. Drawing Work,

In addition to

Drawing Branch was engaged
needed for the CWPP*

a. Work done for the Department can. be

also the time spent

the normal

63

Departmental work the

in the execution of all drawing work

listed as follows giving

in each category of drawings.

) Existing and proposed Dams.
Subjecto
1. Agros 12c Polemidhia
2. Argaka-Makounda 13 . Pomos
3. Ayia Marina 14. Prodhromos
4. Kalopanayiotis 13. Syngrassi
3 - Kambi 16. Tremithios (Kiti)
6 . Kouklia 17- Yermasoyia
7. Massari 18. Treatise on Dams
33 Mavrckolymbcs 190 Dams in Cyprus
9. Ormidhia 20. Progress of Dam Projects
10. Ovgos 21. Standard form of Dams for ICOLD
H.Palekhori Sklidhros
Total time spent 4167 hours.
(i) Irrigation Distribution Systems for Dams.
1 . Argaka-Makcunda 80 Polemidhia
2. Ayia Marina 9. Pomos
3. Kalopanayioiis 10. Tremithios (Kiti)
4, Mavrokolymbos 11. Yermasoyia
5- Mia Milia 12. Yermasoyia Polemidhia (combined
6 0 Morphou (Teratsias) Project).
70 Palekhori Sklidhros ©
Total time spent 3260 hours.
(iii) Routine Irrigation Schemes.
1. Akaki Menico 13» Eastern Mesaoria
2, Akaki 14. Elea (Karavas)
3- Akhelia Chiflik 15. Galata
4. Angastina 16. Galini
3- Anglisidhes 17. Cypsou
6. Arakapas 18. Kalavasos
7. Argaki 19. Kakopetria
80 Astromeritis g2, Katokopia
9* Ayios Georghios 00 21, Fhirokitia
10. Ayios Theodhoros (Lrca) 22. Khoulou
11. Dhicrcna 23. Kilinia
12. Dhrinia 24. Kissonerga
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26.
27.
28.

29.

30.

31.
32.
33-
34.
35-
36.
37 -
38.
39-
40.
41.
42.
43.
44 .

45 .

46.
47 .

LOOO\ICDU'I-bWN!—‘

=
o

11.
12.
13-
14.
15-
16.
17-
18.

Klirou
Kouka

Kouklia Chiftlik (P)

Koutraphas Angolemi
Prastio P. & K. Zodhia
Kyperounda

Lakatamia
Mandria
Massari
Mazodos
Milieu
Morphou
Morphou-- Ovgos
Motidhes
Nikitas
Nissou
Palekhori
Palekythron
Panayia (P)
Peristorona

Peristorona Astromeritis
Orounda Dispute

Peristerona Kato Moni Rd
Channel

Peristerona Orounda

Petra

Total time spent

@v)
Famagusta

Larnaca

. Morphou

Nicosia
Akhelia
Alethriko

. Apsiou

Aradippou
Astromeritis
Ayia Irini

Ayios Andronikos
Dhali

Dhrymou
Kakopetria
Karavostasi
Katydhata
Kellaki

Kelokedhara

Nikitas
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48.
49 -
30.
51-
52.
53°
54.
55-
56 .
57-
58.
59-
60.
61.
62.
63»
64.
65
66.
67 .
68.
69-
70.
71.
72.

19-
20.
21.
22.

23»
24.
25-
26.
27 -
28.
29-
30.
31-
32.
33-
34.
35-

Philia

Phyti

Platanistasa Courb Case
Polis Prodromi

Potami

Prastio (Morphou)
Prastio-Nikitas
Psematismenos

Psevdas

Psomolophou

Pyrgos (Tyl.)

Statos

Syrianokhori

Tembria Korakcu Evrykhou
Trimiklini

Trypimeni

Vasilia

. Voroklini

Vysakia

Xyliatos
Yerolakkos

Zodhia Kato

Zodhia Pano

Zodhia Pano & Kato

Zygi

3897 hours.

Domestic Water Supply Schemes.

Laxia

Mammar i

Mathikoloni

Melousha Tremethcusa,

Vatili, Strongylos.
Mia Milia

Ora

Pakhyamnios
Paramytha

Pedhoulas
Peristeronari
Piyenia

Potami

Potamos tis Yermasoyias
Psevdhas

Spinneys (Kyrenia)
Skoulli
Trachypedhoula
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38.
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Thermia 39:- Yenagra
Vatili 40. Zoopiyi-Louvaras
Xyliatos

Total time spent 4961 hours.

~) Recharge Schemes.
Akhna 5- Yialousa
Famagusta 6. Xylotymbou
Lapathos 7. Maroni
Ormidhia 8. Elea (Karavas)

Total time spent 343 hours.

(vi) Antiflood Schemes

Kythrea Antiflood
Kato Zodhia Komitis Antiflood Works

Karavostasi Antiflood

Total time spent 75 hours.

i) River Training Schemes

Kelokedhara Land Reclamation Project

Pedhieos River Peak Flow at Strovolos Bridge.
Pedhieos River Training

Pedhieos Canalization (At Presid. Palace)
Pedhieos River Canalization Stage |

Total time spent 236 hours.

(viii) Hydrological

Measuring Weirs, Eleousa, Boghaz (F) Akanthou & Garyllis

(Mersina) >0- V
Annual Rainfall
Runoff Relation
Loss of Capacity Curves
Rainfall for Different Returns Periods P.W.D. Station
Flood Estimate Curves of Cyprus (Hsu)
Rainfall Chart
Hydrolog. Section Annual Report 1965-66
Boghaz (K) Gauging Station
Evaporation (ITicosia)
Akaki River
Kaoedhes Gauging Station Catchment

Total time spent 208 hours
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(ix) General
Film Strip W.D.D. Works (P.1.0.)
Cyprus Soil Map Reduction Admin, Mapsize.
Leakage and other Observations for Dams.
Drain Spacing Graphs
Morphou Watersheds
Akrotiri Shore Embankment

Monthly Returns
Area-Capacity Curves (Addition of Zero Gauge)

Totalltime spent 639 hours.

(X) Hydraulic Tables.

Discharge Graphs for Prefab. Canals
Parshall Flume

Total time spent 85 hours.

(xi) Standard Drawings
Prefabricated Channel Support Section
R.C.C. Tunnels

Total time spent 58 hours
(xii) Reports

Report No. 16 (Milinusic) 6* Annual Report

Report No.17 (Milinusic) 7. Irrigated Land Use Mannual
Report No.18 (Milinusic) 8. Preliminary Estimating Data
Report No.19 (Milinusic) 9. Small Projects Planning Mannual

Report by S.W. Hsu

Total time spent 636 hours.

(xii1) Programmes and Organization

Construction Programme 1968

Major Project Irrig. Programme 1988
Division of Water Resources Programme 1968
Minor Project Programme 1968

Water Development Flow Chart

Organization Chart

Map ing Requirements for 1969-70

Eotal time spent 309 hours

(xiv) 0Id Jobs
W.D.D. L*ca Office Poster

Nomogram Sutherland 4. Geologic Log Form

Staff Leave Sheet for 1968 5- Albums for Various Personalities

Total time spent 73 hours
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(xv) Auxiliary Services

Drawing Materials Store 3,, Library
Plan Registry A. Registry Works

Total time spent 1836 hours

(xvi) Jobs for Other Departments

1o Grain Commission Foundation Investigation for Ynsona
Pallouriotissa, Paphos, Kaimakli, Famagusta, Larnaca-

2c Department of Fisheriess Akanthou Mandraki and Vasil
Shelters.

3. Agricultural Reservoir Institute. Graphs
A, Town Planning, States Village Relocation.

Total time spent 171 hours

(xvii) Initial Training for New Staff 99& hours

b. For the work required by the CWPP ten Technica

S,

ia Fishing

I Assistants

(Daily Paid) were engaged throughout the year. The work done

can be listed as follows.

(i) Dam Reconnaissance.

Subject
Akapnou Krystalla
Aradhippou Lambroudhori
Asprokremmos Lania
Atsas Lefkara
Ayias Limnitis
Ayios Mamas Lymbia
Ayios Theodhoros (Tyl.) M orokarnbos
Ayios Therapon Palaeomylos
Delikipos Potamos tou Kambou
Dhipotamos Pcuzis
Dhoros Psevdhas
Fvdhimou Pyrgos
Farkonias Symboulas
Kalavasos Vasilikos
Kapsala Vavla
Karsvas Vyzakia
Katouris Xeropotamos
Khalassa Xyliatos
Khirokitia Dam Recon. Programii”
Kourris

Total time spent 4413 hours
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(ii) Existing Irrigation and Land Use Maps

Reduction to scale 1 25,000 of the watersheds of

a) Atsas R. Rendaskinos R.
Dhiarizos R. Potamos-tou-Kambou R.
Ezusa RO Pouzis R.

Garyllis R. Serrakhis

Karyotis R. Tremithis

Xatouris R. Vasilikos R.
Khapotami R. Xeropotamos R.
Khrysokhou R. Yermasoyia R.

Kourris R. b) Famagusta area
Marathasa R. c) Addition of Boreholes
Maroni R.

Total time spent 3,4-16 hours

(iii) Land Use Section

Land Suitability Map
Growing Periods for the Main Annual Crops in Cyprus

Land Levelling Curves Agriculture

Irrigation Requirements

Area to be Soil Surveyed

Net Requirements Curves

Reconnaissance Irrigation Land Use Map of Cyprus

Drawings for >Techniques and Economics of Irrigation
in Cyprus”,

Total time spent 295 hours.
(iv) Hydrology Section

Stream Discharge Graphs

Isohyetal Map

Hydrological Surveys

Runoff Graphs

Hydrological Data Requirements Report
Potential Evaporation Curves
Infiltration Graphs of Athalassa Test
Spring Discharge Graphs

Probability Diagrams for Annual Flows
Soil Moisture, Dhiarizos Basin, Mamonia, Philousa and
Rizokarpaso Areas

Total time spent 756 hours.
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Engineering Section

Volume Charts Earth, Rock and Earth Rock Dams.

Dam Reservoir Capacity Constants

Spillway Discharge Curves

Diagrammatic Model of Water Allocation

Working Programme Engineering Section

vi)

Total time spent 164 hours.

Economics Section

Crop Economy Graph

Domestic Water Supply Projections

Total time spent 74 hours

(vii) General

General Work Programme Forms

Morphou Area Irrigation

All Projects Map

Planning Activities
CVPP Flow Chart
Computation of Sheet Plan Corner Coordinates U.T._M.

Akrotiri,Limassol Area Development

Tylliria-Morphcu Area Development

Snow Area North Troodos

Total time spent 1714 hours.

(viii) Watershed Surveys

Karyotis River ) Pendaskinos River
Serrakhis River g) Vasilikos River

Grid.

Kourris Garyllis River h) Potamos tou Kambou River

Treraithios River

i) Maroni River

Pouzis River

ax

Khrysokhou River Profile

Total time spent 2487 hours

River Profiles

d) Vasilikos River Profile

Pendaskinos River Profile e) River Profiles Regions 2 & 3

Maroni

O

River Profile

Total time spent 290 hours

Work for Regions

Region 1 s

@
1))
Giii)

Geological map
Potential Irrigation Areas
Feasibility Study Programme
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b) Regions 2 & 3
(i) Land with 10% Slope or less

(ii) Pyrgos, Katouris and Limnitis Rivers Land for Irrigation-

¢c) Regions A & 5
(i) Details table of Dans

d) Regions 8 & 9
(i) Land Suitability
e) Regions Map

Total time spent 183 hours

(x1) Old Jobs

a) New maps 1s23,000 e) Letter Head CV"PP
b) Placard C.W.P.P. ) Door Labels
c) Project Files g) Drawing Materials 1968 List of

d) Tender for Photo Process Requirements.

Camera h) Plan of CWPP Offices
xirn) Training of Staff
Notes

©O) The above time spent on various jobs does not include
any time spent by the Officer in Charge of the Drawing
Branch.

(i1) Initial training means the basic training that the
recruits to the Drawing office undergo i.e. lettering,
ink work, scaling and map reading. This 1s necessarily
non-productive training. .After the 1initial training
recruits continue to be trained by doing actual work
and producing. This process of training while producing
in fact never ends due to the big variety of jobs
undertaken by the Drawing Office.

2. Library and Technical Information Section
During 1968 30 new books were bought by the Department
and subscription was continued on 12 Technical Periodicals. In
addition numerous other books, reports and periodicals were
received free of charge. The Library is indebted to Mr. S._W.
Hsu U.N. Dam Expert for the supply free of charge of the Journals
of all the Divisions of the American Society of Civil Engineers.

The Library continued to issue monthly or bimonthly
reports of material received and of articles from periodicals of
interest to the Technical Staff.

3- Reproductions Section
Plan reproduction continued during 1968 with the
automatic continuous process dyeline paper printing machine with
the old "Still” printing machine as stand-by. Some 3,300 orders
71/ . ..
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were 1issued to the Reproductions Section and 32,000 print-s_... .
were made of various sizes and of all types. The automatic
machine underwent a general overhaul during 1968, at a cost

of £98 for spare parts and £17 for repairs wages. The

ammonia tank was replaced and the old one has been serviced

and kept as spare. The two Foremen manning the machine

worked exceptionally hard during 1968 when demand increased

due to the full operation of the CWPP.

C. Topography Branch

This Branch was headed by Mr. A. Evripidou
Inspector of Forks and has carried out ail the Survey Fork
required by the Design and Planning Divisions of the Department
and the Cyprus Trater Planning Project. These assignments
consisted mainly of Contour Surveys, Cross-Sectioning, Profile-
levelling for Dam Reservoirs and Irrigation Distribution
Systems and control observations for horizontal and vertical
movements of constructed Dams.

A major Survey assignment this Branch has dealt with
this year was that of Famagusta Tater Supply Project which
comprises about 90 km of Profile - levelling, establishing
control Bench Marks Settin out, Plotting and conducting

contour-surveys at the sites of the proposed permanent structures.

The daily paid Technical Assistants recruited in 1967
have now been trained and their performance and assistance was
most satisfactory and contributed very much to the efficiency of
this Branch.

The staff during this year was as follows;-

Post No. Remarks
— - e————————— —— (.6__
Inspector of Works 3 One I1.b. 1in charge of Branch
T/A monthly paid 3
T/A daily paid 11 Most of them appointed in 1967

The Projects that this Branch dealt with this year
were ;-
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Project

Type of Survey Remarks

Skliclros Distr. System. Commenced in 1%n

completed 1968. S

Contour Survey

Larnaca W.S.

Famagusta W.S.

Mavrokolymbos Dam

Pomos Dam-Spillway

Area
Pyrgos R. Dam-site

Yermasoyia Distr.
System

Kapsala Dam-site(P)
Dimmitis R.
Triniklini Dam
Perapedhi Dam
Kandou Dam
Athalassa Dam
Kaphizes Dam

Riti-Pervolia
Distr. System

Lefkara Dam

Vasilikos Dam
Dhipotamos Dam
Dhelikipos Dam

Khirokitia Dam

Kamt)os Dam
Pouzis R. Dam-site

Ayios Theodoros
(2 Dam-sites)

Mia Milea Distr.
System

Lymbia Dam
Yyzakia Dam
Ratouris R. Dam
Morphou Dam

Ovgos Dam --

Agros Dam.

Cyprus Grain
Commission

"Panayia Tis
Agapis*J (Vavla)

Dam-site

Dam

Completion Plans
(Plotting)

Profile Levelling

Movement observat-
ions .

Contouring and
Cross-Sectioning

Contour Survey

Profile levelling

Contour Survey
-G o~
Completion Survey
-Go-
-do~
—do-

—-do—

Profile

Contour Survey

levelling

—-do-
-d o-
-..,do...,

Raising of exist-
ing Contour Survey

Contour Survey
-do-

—do—

Profile levelling

.Contour Survey

Contour Survey
-do-

Cross-Sectioning

Contour Survey
—do-

Site Topography

Contour Survey

Final

For

-Go-

Route

the CWPP

Main Conveyor
Pipeline

For

For

For

the CWPP
-do-

the ewpp

pod

the CWPP

o

Sed imentati pn

-do-

Determination
capacicy .

For construction

purposes.

Continued

Purpose

in 1969
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CONSTRUCTION DIVISION

Preoared by; H.P. Karakannas,
Head of Division.

The Construction Division of the Department of Water
Development was established in January, 1968, after the impleme-
ntation of the major interdepartmental re-organization of the

Department.

This Division embraces all the constructional
activities in the field of Domestic Water Supplies, Irrigation
Works, the contract administration in the case of the Major
Projects undertaken by contractors, all Departmental contracts,
the use of heavy earth moving machinery and the Departmental
Workshop -

The permanent force of the Division during 1968
consisted of;-

1 No- Engineer - Hydrologist (Head).
1 No. Mechanical Engineer

1 No. Senior Inspector of Works

6 Nos. Inspectors of Works

2 Nos. Chief Foremen

7 Nos. Assistant Chief Foremen

80 Nos. Foremen Monthly Taid and weekly paid.
348 Nos. Regular artisans.

=A86_= Total

In addition to the above permanent force of the
Division, a daily force of about 1000 casual artisans and
labourers were employed for the execution of the year®s programme
of works. On labour force alone an expenditure of £4-07,598. -
has been incurred during the year on constructional works-

In 1968, an amount of £274-,098 including carry over
schemes and deposits was made available for village domestic
Water supply schemes, .ad £265,246 for Minor Irrigation Schemes,
in total an amount of £557,544 for 126 schemes.

A. Domestic Water Supply Schemes

The programme of works for 1968 included 51 water
supply schemes out of which 54 were completed during 1968, 15
schemes were put in hand but not completed by the end of the year
and were carried over for completion in 1969, and only two small
schemes, namely Ayia Anna in the Larnaca District and Arminou
in the Paphos District could not be put in hand during the year.
These two small schemes were rejected by the householders in the
fist iInstance for certain economic and other village personal
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0133607101131 but later both schemes were revised and approved

by the householders and it is expected that they will be completed
during 1969-

Of the 34 waber supply schemes which were completed

during 1968 a population of 34,303 persons have been served and

163,304 miles of pipes varying in diameter from % inch to 12

inches have been laid. 26 reinforced cement concrete tanks of
a total capacity of 792.00C gallons, and 12 pump-houses have been
constructed. A house-to-house distribution system has been

provided to 29 villages and 6,600 house connections have been
installed. Practically in all villages the water meter of % inch
in diameter has been used for the past few years and it has
proved to be functioning at a highly satisfactory standard. The
34 water supply schemes which were completed during 1968 are
given in the table hereunder s~

Water Supply Schemes Completed During 1968

Ser. Village Population Estimated Type of Nature of
No. 1960 Cost Scheme Work
Census £

Nicosia & Kyrenia
District

Carry Over Schemes

1. , Ayios Epiphanies 310 4,069 Gravity * H.
2. Kythrea 2,933 8,964 Gravity & > H.
pumping
3. Krysiliou 69 2,500 Pumping * H.
4. Kato Moni 233 1,855 > * H.
3. Klirou 1,008 3,400 n + H.
6. 1) Karmi ) 633
ii) Trimithi y 301 7.565 < * H.
1ii) Ayios Yeorghios ) 822
7. Kh°rcha 600 1,413 S * H.
8. Mathiatis 409 3,645 T * H.
9. *Nikitari 430 1,20c t +
10. Potamos tou Kambou 461 11,820 C * H.
8,291 46,431 -
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Water Supply Schemes Completed During 1968

Famagusta District
Carry over Schemes
1. Ephtakomi
2. 1)Styllos )
| i1) Engomi )
iii) Limnia )
iv) Ayios Serghios )
v) Salanmis
| New Schemes
3* Ayios Nicolaos

4. Gypsos Regional
Scheme (GypSos-Milia~
Piyi-Peristerona)

Kalopsidlia

Limassol District
Carry over Schemes

1* Ayios loannis (Agrou)
2. Episkopi
3. Kalokhorio

Kate Mylos

New Schemes
5 Ayios Theodhoros
6. Kilani
7- Moniatis
8 . Mouttayiaka
9. Prodhromos

Larnaca District
Carry over Schemes
Pyla

2, 1) Voroklini )
ii) Livadhia X)) )
New Schemes

3. Dhromolaxia
Livadhia &)

5. Meneou

6. Pano Lefkara

Pooulation Estimated

1960
Census

971

538

667
1,201
1,790

509

3 >93A

975

10,389

875
1,967
549
192

604
1,034
336
239
484

6,320

961

693
1,329

594

/e
1,771

3,320

Cost
£

1,244

'"11,070

2,000

4,820

3,400

22,334 .

2,656
4,4-00

3,679
2,426

800
1,000
300
1,900
1,000

18,361

3,605

15,580

4,588
8,900
5,4CC

550

38*623

Type of

scheme

Pumping

Pumping

Pumping

Pumping

Pumping

Gravity
Pumping
Gravity
Gravity

Gravity

Gravity
il

Pumping
Gravity

Pumping

Pumping

Pumping
Pumping
Pumping
Gravity

Nature,
Work

+ 4+ 4+ o+ o+

w

He

Ho

Ho

H.

4 H.

*

H.

of
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Ser Village 1960 ! EstimeatecL Type of Nature of
mo . Population Cost Scheme Work
; census £

Paphos District

Garry over Schemes

. Polemi 880 5,763 Pumping * H.
2. Polis ) 1,6A5 )

Prodhromi ) 918 3,027 Gravity +

New Schemes
3- Nikoklia 139 2:s600 Pumping * H.
A Yioulou 603 A, 900 Gravity * H.

3,787 15,990
SUMMARY OF THE WATER SUPPLY SCHEMES
COMPLETED DURING 1968
District Population served Amount approved

Nicosia & Kyrenia 8,291 £ A6,A31

Famagusta 10,385 £ 22,534

Limassol 6,320 £ 18,361

Larnaca 5,520 £ 38,623

Paphos 3,787 £ 15,990

TOTALS ; £ 34,303 £141,939
LEGEND

New Scheme.

+
1

Improvements to existing
escheme

House-to-house.

T
I

Two of the most important Water Supply Schemes which were
completed during 1968 are the schemes for Kythrea Town and the
Regional Scheme for Karmi, Trimithi and Ayios Yeorghios Village 1in
the Kyrenia District.

1. Kythrea;This small Town, though deriving its Water Supply
from the Kephalovryso spring, which is considered to he the largest
spring in the island, was facing an acute shortage of water
especially in the summer season. The old scheme with street
fountains was implemented about AO years ago and the distribution
pipes became rusty and® unserviceable” - Also a number of householders

had made unauthorized connections onto the old distribution pipes,
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thus worsening the situation.

A new modern scheme of a total cost of £23,500 was put
in hand late in 1907 and completed during 1968. "This new scheme
involved the laying of distribution mains in all inhabited areas,
the construction of four reinforced cement concrete storage tanks
of a total capacity of 60,000 gallons and the installation of a
pumping plant near Kephalovryso spring for.pumping water to a
high tank which serves about 40 houses, which could not be
served by gravity from the spring.

The whole Municipal Area was divided into four supply
areas in order to reduce water pressure in the lower .quarters
and also protect the distribution pipes and the house-connections.
More than 800 water meters have been installed and each house now

enjoys a satisfactory meter controlled water supply.
2. Karmi-Trimithi-Ayios Yeorghios Regional Scheme

The three villages with a total population of 1776
persons (as per the 1960 census) were facing great hardships in
obtaining their water supply before the implementation of the
new combined scheme. Each village depended on a small spring
whose yield diminished considerably during the past years giving
a share of about 3~5 gallons per day per capital to the village

population,through street fountains.

The new source of supply is a successful borehole
No.B.26 situated iIn the Eastern outskirts of Karmi, and drilled
by the German Wator Mission. The water is pumped by means of an
automatically operated electrosubmersible turbine pump at the rate
of 6,000 gallons per hour into a 30,000 gallons capacity reinforced
cement concrete circular tank form where it is distributed to the
three villages. Karmi and Trimithi villages have been divided
into two supply areas each, as a result of the hilly ground and
the great difference in the elevation.

In all three villages a house-to-house service has been
implemented and 550 water meters have been irstalled.in all
houses.

The 15 Water Supply Schemes which were put in hand
during 1968. and were carried over for completion in 1969? could
not be completed by the end of 1968 for the following reasonss-

a) Were approved for execution in 1968 late iIn the vyear,
b) Were large schemes and split into phases;
c) Were put in hand late in the year pending the completion

of the Administrative formalities, and
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cO work was completed but services undertaken by other

Authorities such as the Supply of Electricity could not
be completed in the year»

The 15 carry aver schemes are shown in the list hereunder

WATER SUPPLY SCHEMES PUTIN HAND IN 1968 and
CARRIED OVER FOR COMPLETION IN 1967

5er . Estimated Cost Amount Revoted for
To. village £ 1969 £
Nicosia & Kyrenia District "
1. Ayia Kebir 9,700 81+l 6
i) Dhikomo Kato 19,000 7,838
ii) Dhikomo Pano
3. Kalokhoria (Klirou) 10,1 00 5,080
.  Lythrodontas 10,500 2,172
5. Pendayia 14,550 3,710
6. Kato Pyrgos 3,100 2,376
/C  Lower Kythrea villages )
i) Neochorio
i1) Trakhoni
| i11) Palekythro 10,000 17,661+
i 1v) Voni
v) Exometochi
8. i i) Ayios Epiktitos
(i) Klepini 12,700 5,000
9. Ji) Bellapais 22.000 6,1+80

ii) Kazaphani
10. ~Vassilia Regional Scheme
“ i) Vassilia
Agridhaki
Sysklipos

- - .
-

- -
- s
v &/

<
o/

Ayios Ermolaos
v) Ayia Marina(Skyl.) 36,000 33,229
) Asomatos
) Panagra

Jviii) Orga

I ix) Liveras

IFamagusta District
11 . <Eastern Messaoria Dry Villages 20,000 5,195
12. Phlamoudhi 8,000 1,523

1

\

ILimassol District
13. Pano Kividhes 1+51+80 1,920
14- JjAsomatos . 6,1+00 2,1U8

i
Larnaca District
15. Kornos 700 1+70

217,230 103,221



Size
Nominal
Diameter

%'i

Length in
miles

25.218 2.112

Size
Nominal
Diameter

Length in

Miles 3.167

23.513

MATERIALS AFP NACHIF: PY USED DUPING

4

8.012

4 >»

12.498

LENGTH OF PIPES LAID

IN 1968

Galvanized Mild Steel Pipes,

1%"

11.074

12.222

211

19..030

zy?n

6.444

7’&3”

16 .29c

Asbestos Cement Pressure Pipes

5.684

1968 THROUGH CONTRACT

Description Quantity
Cement 8,000
Gravel 5,296
Sand 5,310
Aggregate

Heavy Machinery 16,178
Excavation of

trenches. J 148,533

TOTAL

tons
cu.m.
cu.m.

working
hours

foot

£56.000.

£10.545

18,265.
3.,069-

£87,877

0.152

1011

1.118

Regular
artisans
Skilled

Average

31-8

Casual
artisems
skilled

per

300

1211

LABOUR

Casual
labourers

unskilled

day

385;

16.470

Total No.

1,233

TOTAL

116.872 miles

TOTAL

46.6p2 miles

FORCE USED DURING
1968

£ 407,598

Expenditure on
wages Total

in 1968.
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Irrigation Schemes

The programme of works for 1963 included 75 Irrigation
Schemes out of which 21 were carry — over schemes from 1967.

Out of the 75 schemes 53 were completed during 1968,
26 were put in hand but were not completed by the end of 1968 and
were carried over for completion in 1969? and 16 schemes could
not be put in hand during the year for various Administrative

and other difficulties-

The sixteen Irrigation Schemes that could not be put
in hand for administrative and other difficulties, such as
arrears with the Loan Commissioners for previous loans, acquisi-
tion of land and rejection of schemes by the beneficiaries are
given in the table hereunder s~

IRRIGATION SCHEMES NCT WJT IN RAM) DURING 1968 AM)
CARRIED OVER FOR 1969

Ser Name of Scheme Description of Estimated
No. work Cgst

N CARRY OVER SCHEMES

FROM 1967
1. Lyssi (FT Minor Recharge Works 400
2. Pyrgos (LTssol) Pumping scheme 4,300
3. Ayios Theodhoros (L’ca) Pumping scheme 7,250
4. Milikouri (N) Sub-surface weir
and conveyor - 424
5. Kato Ami andos Intake and distri-
bution works 3,925
"(i) Appis Kardaki-
£1,325
(ii) Kato Phylagra -
£2,600
B. NEW SCHEMES _
Lining of canals 1in
Western Messaoria
6. Akaki Lining of canals 5,550
7. Peristerona Lining of canals 5,550

27,399
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Sur. Name of Scheme Description of Work Estimated
No. Cost
£
Pumping Schemes 27,3W ~
Kato Koutraphas Pumping scheme 7,000
Recharge Works
Xylotymbou (L7ca) Recharge Work 5,500
Elea of Karavas e 1 5,000
Minor Irrigation Works
Pyrgos (Tyllirias) Extension of distr.
System. 10,000
Pharmakas-D”xameni-tou
Kaminiou Distribution pip”s 541
Karavas-(Platani) Lining of distrib.
canals 750
Kato Amiandos-Pel”™n- Storage tank and
dria (Pano Phylagra) distribution works. 1,700
Ayios Pavlos (L"ssol)
(Dhimma~t ou-Khori ou) Distribution Pip”s 500
Kato Akourdalia Construction of
diversion weir &
distribution system. 5,600
TOTAL z E 59,789

Tho
1968 can he classified as underr-

Irrigation Schemes, approved for execution during

n. Lining of Canals,in Western llessaoria "

This project was inaugurated iIn 1966 and since then an

appreciable amount of money 1is approved in tho Development

lining of the earth channels used for
The

is effecting an economy of more

Estimates each yv.ar for the
the distribution of water pumped from d”™op boreholes.
implementation of this project
than 20 per cent of the viator pumped and distributed for irrigating

the citrus plantations by the old earth channels, and is considered

of high
been depleting continuously during the past years.

importance for the whole underground aquifer which has

For 1968 tho programme of the Construction Division in

the above fi~ld of works included 16 schemes, 6 of which were

The total amount approved for
page

carry ovur schemes from 1967.

1968 was £ 104,825. - as shown on next

82/.c.
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a) For the completion of six schemes
carried over from 1967 £ 29,825
b) For nine new Schemes each

estimated @ £5,550 (approved
under Sub-Head 19“ Minor

Irrigation Schumes ) £ 50,000

0) For Morphou (approved under
sub-head 10 - Major Irrigation Major Works) £ 25,000

Total £ 104-,825

Out of the sixteen schemes for the'"Lining of Canals 1in
the Western Mcssaoria, 11 Schemes were completed by the and of
the year.

Tiir’c schemes were put in hand during 1968 but could not

be completed by the L.nd of the year and were carried over for
completion in 1969, and two schemes namely Akaki and Perist”™rona
could not bu put in hand in 1968 as both villages were in arrears

with the Loan Commissioners and their leans were not issued.

Four of the completed schemes were put in hand in 1967

and all of them were complA:ed in tho early months of 1968 as the

portion of the work carried over for 1968 was v~ry small. For the
remaining 7 schemes a total length of 72,560 running f~et of
Irrigation channels were completed. A list of the schemes

completed in 1968 is shown hereunder s~

SCHPILES COMPLETED IN 1968
LINING OF--CANALS IN TPESTI.IPN MCSSACBIA

Name of Scheme Amount R.C.Chan- prefabri- Total P.C. &
Approved nels co- cated chann- Prefabricated
for 1968 mpleted els complot. channels in

£ in feet in feet feet.
Argaki 2,470 Work put in 1967
in hand

Prastio 305
Zodia K. 1,684
Zodia P. 1,755
OrOunda-Kat0
Moni road (Ha- 8,400 - 8,200 8,200
outsios)
Morphou 25,000 18,030 9,220 27,250

C/F

39,634 18,030 17,420 35,4-50
-4 N

33/...
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Name of Scheme Amount R.C. Channels Prefabri- R.C. & Pre-
No. Approved completed cated cha- Tfabricated
for 1968 in feet nnels com- channels
£ pleted in in feet.
feet.
e B/F 39,634 18,030 17.4-20 35,450
7- Astromoritis 5,550 6,950 260 7,210
g - Arghaki 5,550 6,700 1,650 8,350
9. Prastio 5,550 5,800 - 5,800
10. Zodhia Kato 5,550 - 7,900 7,900
11. Zodhia Pano 5,550 3,4-0C 4-,4-50 7,850
TOTALS 67,384 AO, 880 31,680 72,560

The three schemes that were put in hand during 1968 but

could not be completed by the end of the year and were carried over

for completion in 1969 are shown in the list hereunder

Ser. No. Name of Scheme Ammount Approved Amount carried
for 1968 over fqor 1969
£ L&
1. Katokopia 5,550 1,632
2. Morphou-"Cvgos” 5,550 2,350
3. Peristerona-
Astromoritis 15,191 A, 720
TOTAL 26,291 8,682
2- Recharge Schemes

included ten
estimated cost of £58,212_.- Two
namely Ayia ITapa and Ormidhia were carried

The construction programme for 1968
Recharge Schemes of a total
of txhese schemes,
over from 1967. In the case of Ayia Rapa the work was put in

hand during 1967 and was completed by the end of March, 1968.

Four of the ten approved schemes were completed during
1968,
completed by the end of the year and were carried over for

in 1969, and three schemes could not be put
for Administrative difficulties,

another three schemes were put in hand but could not be

completion in hand
such as land acquisition.
in the list of "SCHEMFS NOT _PUT

IN HARD DURING 1968 APB CARRIED OVER FCR 1969 .

These three schemes are shown

A/..
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a)

b)

©)

Akhna

Lapathos 11,250

TOTALs

-84-

Lapathos Re-charge Scheme;- Cne of the most important
of the Recharge Schemes completed during 1968, 1is the
Lapathos Recharge Scheme. It is north mentioning
that this scheme is the unique iIn its kind executed
in the whole island. This scheme of an estimated
cost of £11,250.- involves the installation of a
pumping plant at the Syngrassis reservoir and the
laying of a pumping main of 12” - 6" iIn diameter and
16,550 feet in length from the reservoir to the
Lapathos aquifer. Water 1is pumped at a rate of
25,000 gallons per hour from the Syngrassis reservoir
into twelve wells at Lapathos and during the year a
quantity of about 20 million gallons of water was
recharged satisfactorily into the Lapathos depleting
aquifer.

Ormidhia Recharge Scheme; This is another important

scheme, estimated at £12,000.- and carried over from

the 1967 Estimates, that was completed in 1968. By the
completion of the scheme a quantity of 55 million gallons
of water is storaged in an earth dam for recharging

the poor and also depleting aquifer of Ormidhia.

Akhna Recharge Scheme s This scheme, estimated at
£5,000 was also completed during the year. This scheme
involved the construction of three small earth dams of

a total of 9 million gallons of water.

The Recharge Schemes completed during 1968 are shown
in the following tables-

RECHARGE SOMERS COMPLETED LITRIFG 1968

Name of Scheme Estimated Cost Remarks

£

Ayia Napa 2,062 The work was put in hand in

1967 & completed in 1968.

Ormidhia 12,000 Construction of an earth dam

of total storage capacity of

55 million gallons.
5,cco Construction of three earth
dams of a total storage
capacity of 9 million gallons.
Installation of a pumping plant
of capacity 25,000 gallons per
hour, and laying of 16,550 ft.
of pumping main of 12-6 inch in

diam.
£ 50,512
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The four Recharge Schemes which were put in hand

during 1988, hut could not he completed by the end of the year
as they were put in hand late- pending the completion of the

Administrative formalities are shown in the table hereunders-

Sor.
No.

Ser.
No.

RECHARGE SCKETES RUT HI HARD IN 1968

but not CA-""Parted and carried over for ccmZetion in 1969

Name of Scheme Estimated Cost Amount carried
£ ever for 1969
\Y £
Ayios Epiktitos 4,000 1,250
Akanthou 7,000 1,560
Vrysoulles near
Ayios Nicolaos 8,000 5,000
TCTAL-S s~ 19,0CO0 7,790
5- Pumping Schemess~ ?
The Construction programme for 1968 included six
Pumping schemes of a total estimated cost of £42,550.- None of

these schemes was completed hy the end of the year, and only

three schemes were put in hand hut could not he completed hy the
end of 1968 as thuy were put in hand-late pending the completion

of the Administrative formalities, and were carried over for
completion, in 1969. The other three schemes, namely Pyrgos
(L*ssol), Ayics Theodhoros (L’ca) and Kato Koutraphas (Nfsia) could
not he put in hand during 1968 as a number of Administrative
obstacles could not he settled. All those three schemes are shown
in the list of "SCFFiPT-S N(T HJT IN HAND DURING 1968 AND CARRIED
OVER PGR 1969" and- were carried over for execution in 1969.

The three schemes that were put in hand during 1968
but could not be completed hy the end of the year and were carried
over for completion in 1969 are shown in the table helows

Pumping Schemes Put In Hand During 1968
But Not Completed and Carried Over For 1969

Name of Scheme Estimated Cost Amount carried over fer 1969
£ £

Pot an.i 10,000 5,856

Kyra ,10,600 4,620

Khirokitia 3,400 1,480

TOTALSs- 24,000 9,956
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4. Minor Irrigation Works

The Construction Programme in this field of works
included 41 schemes of a total estimated cost of £112,198, Ten
of these schemes were carried over from 1967. Out of the 41
schemes 16 schemes of an estimated cost of £31,220.- were
completed during the year, 17 schemes of an estimated cost of
£59,739-“ were put in hand but could not be completed by the end
of the year .and were carried over for completion in 1969 and 8
schemes of an estimated cost cf £21,239-- could not be put in hand
for various Administrative difficulties and other difficulties.
The 8 schemes which could not be out in hand are shown in the
list above of '"schemes not put in hand during 1968 and carried
over for 1969”.

Most of these Minor Irrigation Schemes are-situated
in the hilly areas of the island and especially iIn the Limassol
and Nicosia Districts. The work executed in this type of schemes
involved the laying of steel pipes or the construction of
reinforced cement concrete channels to convey the water of springs
to the fields for 1irrigation.

The 16 schemes that were completed during 1968 are

shown in the list hereunder

Minor Irrigation Schemes Completed
During 1968

Name of Scheme Nature of work Approved Area Irrigated
amount in donums
for 1968 pgrennial Seaso-
£ nal

CARRY OVER SCHEITS

FRCM 1967
Limassol District
Ayios Theodhor os 1,540 131 % 62
Pelendria concrete tank
8 distribution
works 1,220 44 29
Paphos District
Kelokedhara Extension of
i distr. system 2,985 210 40
Kholi Distribution
System 460 25 22
6,205 410
C/E 153

87/...
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10.

11.

12.

11.

13-

16.

Name of scheme

NJTy SCHEI.TS

Nicosia & Kyrenia
District

Kalitana

Korakou
Katydhata
Phiassou
Ergates

Xyliatos

Kato Koutraphas
Limassol District

Lemythou

Potamitissa

Yerasa

Larnaca District
Ayii Vavatsinias
(i) Kaloyiannos
(ii) Depioma

(ifi) Kephalo--

vrysO0
Paphos District
Tala

TOTAL:

The 17 schemes that were put

over for completion
table s
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Nature of work

B/F.

Lining of the
convey/or channels

? 1) \P
? R u
P 2 »?

Diversion Groyne
& Intake channel

Extension of
conveyor system

Lining of channels

Conveyor & Distr.
pipes

Irrig. tank &
Distr. pipes &
channels

Extension & comp-
letion of Distr.
System.

Distribution Works

Repairs

in 1969 are shown

Approved area Irrigated
amount in donums
1ol 1.96£
g Perennial Sea-
- sona
I
6,205 | Eob 153
800 107 13
1,800 -5g7 63
2,600 170 230
2,000 909 al-
2,000 300
780 - . s7%
1,650 160
1,200 52 8
2,310 36 1
3 ,10c 59 =
3,085
10
10
6 9
660 —
31,220 295634 848%

in hand du

ring the year

hut could not he completed hy the end of 1968 and were carried

in the following

881/...
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Minor Irrigation Schemes “ut in Hand During 1968 _But Not

Completed and Carried Over For Completion in 1969

Ser. Name of scheme Amcunt Approved Amount carried
No. for 1968 over for 1969
£ £
A. CARRY OVER SCREWS FRCF
1"9b7~
Nicosia & Kyrenia District
1. Galata 10,680 558
Famagusta District
2. Gypsos 1,749 1,306
Limassol District
3. Arakapas 4,000 1,082
4. Trimiklini 840 840
FEW SCHEMES
Nicosia & Kyrenia District
5. Kakopetria 12,000 7.721
6. Sina-0ros-Galata 3,500 3,072
7. Temhria 5,200 1,173
8. Evrykhou 3,600 544
9. Petra 4,000 563
Limassol District
10. Agros 1,830 975
11. Agridhia 3,140 1,903
12. Pelendria 2,250 1,445
13. Kalokhorio 1,150 528
14. Ayios loannis
(Agrou) 2,040 244
15. Kato Ami andos
(Kardama-Avgou~
stides) 1,100 190
Paphos District
16. Panayia 2,380 676
17. Kholetria 1,120 145
LOTALs-- 60,579 22,765

89/. .
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5. Distribution System of wa_jcr Dims _

During 1968 important work was also executed in the
above field of works. An amount cf £47,598 was approved for the
distribution of the water of Xalcponayiotis and Kiti Dams and

work carried out during the year is described iIn brief below:

a) Kalopans.yiotis Dam Distribution System; for this
project the amount approved in the Development
Estimates was £17,598 and during the year some 14,400
feet of 4 inch in diameter and 9,760 feet of 3 inch in
diameter galvanized mild steel pipes were laid from

the dam to newly developed areas for irrigation.

b) Kiti Dam Distribution Systems For this project the

approved amount for the second phase of the Distribution
System was £30,000. During 1968 a length of 25,220 feet

of prefabricated channels of various sizes were laid.

6- Materials and Machinery Joined

As 1t was stated above during the year a length of
163.304 miles of )ipes of various sizes were laid mostly for
""mlater Supply “orks. In addition to these pipes the following
materials were used through tenderss-

a. Cement - 8,000 tons

b. Gravel - 5,296 cub. meters
c. Sand - 5,310 cub. meters
d. Aggregate - 7,856 cub. eeters

The expenditure on the above materials excluding the
cost of the pipes is about £66,545- -

For the execution cf the works undertaken by the
Construction Division private machinery had to be hired in
addition to the Departmental Government machinery for the
completion of the works.

Heavy earth moving equipment and trenching was hired

through 48 tenders, awarded by the Tender Board of the Government.
In total machinery of 16,178 working hours was hired at an
expenditure of £18,213.

Also a length of 148,553 f~et of trenches were
excavated by hired machinery at a cost cf £3,069.

90/. ..
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c. Major Projects

The activities in this field during 1968 were
concentrated on the construction of the Yermasoyia Dam ond remedial

works at Mavrokclymbos, Kalopanayiotis ana homos Dams.

This Dirision had to deal with the Civil Engineering
organization such as administration of the contract, use of plant
and labour as regards the Yermasoyia Dam, in conduction with the

Consultants, Messrs. Energoproject of Yugoslavia.

All structural work was carried cut by Messrs. Cybarco
Co. Ltd., to whom the construction of the dam was entrusted at the
tendered price of £612.000. All remedial works to the other three
Dams were carried out by this Division. Hereunder is an outline

of the work executed during the year;-

1- Yermasoyia Dam

~*ork on the construction of this Dam continued
uninterruptedly all through 1968, and the Dam was ready
to accept the big. floods filled it in less than, two
days. This is most significant and extremely noticeable
because, had the Dam not been there, a major disaster
would have occured to very valuable developed areas in
the lower Yermasoyia Diver Valley, including possible

losses of human lives.

An outline of the executer work on the construction of
this Dam is given by the Executive Engineer, Mr. C.

Andreou hereunder:—

a. General Construction

The Yermasoyia Dam which is the biggest Dam in Cyprus
is situated 2 miles south of Yermasoyia Village. It consists
of an earth embankment of 111 feet high, an overflow spillway
of a maximum capacity of 30,000 cusecs and a circular diversion
tunnel of 12 feet diameter and 740 feet long. The construction of
this multi-purpose project started in January 1966 by Cybarco Co.,
mand was completed late in 1968. The maximum storage capacity of
the reservoir is 3,080 M.G. and is expected to be of paramount
significance for agricultural and other developments. As a result
of the heavy rains at the end of December 1968 the reservoir was
filled within a very short period and overspilling started on the
29th December 1968.

91/. ..
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b. Cut-Off Trench Excavation in Abutments.

The last part of the excavation under this heading was
completed late in January 1938 by means of traxcavatcrs and
compressors. In rare cases and after the Resident Engineer’s
approval the contractor was allowed to use limited quantities
of explosives.

C - Embankment

The Filling of the embankment continued during the
winter and was completed by the end of June 1968. During this
period the following quantities were placeds

Total
Clay core 20,955 cu. yards 155,298
First Filter Zone 10,457 52,135
2nd Filter zone 15*525 62,752
Random fill - 257*185
River Cobble Gravel 10,865 108,864
heightening zone 4-,155 28,54-7
Finishing top
layer. 1,460 1,460

64-5*981 cu.yards.

d. Rubble Curb Talls

The construction of the Rubble Curb Walls started on

the 13th March, 1963 on the upstream side of the embankment; the
downstream side was put iIn hand on the 9th April,

This wall was constructed in dry and mortar masonry at

20 feet length construction joints, all over the length of the
Dam crest.

The following quantities of rubble were used;-

Dry masonry 797 cubic yards,
Wascnry in mortar 1.285 cubic yards.

e - Rip-Rap

The Rip-Rap protective zone which started in 1967 was
completed by the end of September, 1968. The total quantity
og Rip-Rap used amounts to 295U sq. yards.

f - Spillway

Most of the spillway excavation was performed iIn 1966
and 1967. During 1968 the works were concentrated at the right
side entrance of the spillway and were completed late in October.
The excavation done during the period amounts to 41.238 cubic

yards raising so the total spillway excavation to 249,887 cubic
yards,,
92/. ..
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The casting of the concrete weir and piers as well as
the side entrance retaining walls was continued during the year
and completed in August, 19685 the access bridge over the
spillway weir was also completed iIn August.

The total quantities of concrete used for the spillway
structures are as followss-
1968 Total
, Mass Concrete 1561cu. yds 5398
Reinforced Concrete 1044cu. yds 7207

The amount of 428,857 lbs of reinforcement was used
for these structures according to the designs.

g- Grouting

The Grouting works were completed during 1967 according
to the designs, Late in 1967 the Resident Engineers decided
and order the drilling of some holes cn the left abutment which

later were grouted to perform a better conduct between the rock
and clay core.

This kind of work was completed in February 1968.
Soon after and cn the Engineer’s request the contractors drilled
4 control holes to determine the effectiveness of the grouting

works which proved to be satisfactory according to the speci-
fications .

h. Hydromec hanical Equipment

The works connected with the erection of the radial
gates commenced on the 6th March, 1968.

The design as well as the manufacture of the
equipment w”s undertaken by Messrs. A.C. Kouppas Cc., Greece.
During the erection the Supplier was represented by a technician
of his Company who was full.7 responsible for the technical
aspects of the works. The works were fully completed in October
1968 and when the Dam was overspilled in January 1969 the whole
system was checked and tested in the presence of a Departmental
Committee and representatives of the manufacturers and consultants,

i - R .T>L . korks By Direct Labour

The construction of the diversion read to Phinikaria

was completed in 1967 except a small part near the shaft which
was iInterfering with contractors activities in this area. ”
This part was completed in November, 1968.

During the year there were installed 2 electrocustic

monometers and 2 total pressure capsules according to the designs.

"3/ --
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The following teats were carried out during the
construction yesr 1968:-

Core Gutters 372
Rapid control 4S
Proctor tests 52
Liquid Limit 18
Specific Gravity

Permeability 9
Hydrometers 19
Sieve Analysis 22
Pater Replacement 15
Concrete Cubes 420

2« Mavrokolymbos Dam

This Dam is built in the Mavrokolymbos river, and was
completed by Messrs. Cybarco Co. Ltd., at the end of 1966. During
the period of maintenance the Contractor carried certain
outstanding works and repairs.

As a result of the abnormally high rainfall during the
winter season of 1967, over the catchment area of this Dam, land-
slides of the soils in the reservoir occurred, that it was found
necessary to carry out certain remedial works 1iIn certain zones of
the reservoir before it was filled and out into service.

Mr. Kerenard and Dr. Morgenstern of London, in
consultation with Messrs. Encrgoprojekt of Yugoslavia (consultants
for the designing and construction of this Dam) had investigated
and studied the landslides, and out up a report for primary

remedial works.

/in allotment of £17*000 was issued for this purpose,
and the remedial works both on the left and right abutments,
(zones 1 and 8) were carried out. These remedial works consisted
mainly in regarding and lowering the inclination of the reservoir
sliding area to a gradient of 1:5*

A quantity of 30,000 cu. yards, of river and sea

aggregate was deposited at the foot of zone 1, to provide support
to the sliding soils.

After the completion of these primary minor remedial
works, the Dam was closed and on the 30th of January, 1969, it
as completely fTilled up with water. Inspite of the high
rainfall over the catcheraent area during the winter of 1968 the
high rate of the saturation of the soils no more slides were
observed except very minor insignificant slides, at one place
at the head of the reservoir and this was attributed to the high

9V...
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rainfall than to the Ffilling of the dam.
3- Kalonanayiotis Dam

This Dam was put into service during the year, .ad
water was supplied to ail new land that was developed and
planted.

A collecting weir downstream of the dam was "built,
at the cost of £ 5,000. By this weir, water that was issuing
in the river "pbed was collected for irrigation.

4. Pornos Dam

This Dam was put into service during the year, and
new land that was developed and planted was irrigated. The-
spillway was extended at a cost of £ 15900C.

By this extension erosion by the overflow] through

the spillway is now prevented, and the Dam is in penpiote

safety.
D. Workshop
The workshop of the Department forms part of the
Construction Division. It is equipped with all facilities for

carrying out all constructional works, that include earth
moving equipment, transport, carpentry, plumbing fittings, the
slotting and performaticn of drilling casing, and for grinding
and electro-welding of drilling bits. All installation and
maintenance of pumping units for village water supplies and
irrigation is carried out through the workshop.

A group of 72 regular artisans specialized in each
of the activities of the workshop form the force of the personnel
of this branch of the Construction Division. During 1968 no
purchases for heavy equipment were effected, except some minor
machinery, such as a lathe, one planning machine, one radial
drill, all of which are necessary for the fitters shop-plant
and maintenance bay.

The maintenance tc the fleet of heavy earth moving
equipment and other minor machinery, 1iIncluding the land rovers,
was carried by the team of artisans of the workshop, and
the total expenditure was iIn the region of £ 33,888. This
amount includes replacements of fittings and other accessories.
The total operational hours of the equipment and the mileage
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covered by the land rovers 1is given hereunder;

(a) Heavy earth moving equipment 100,000 hours
(b) Motor vehicles 700,000 miles

The following machinery was condemned, during the

year, by the Committee set up for this purposess-
2 Nos. Bulldozers
1 International 45 HP
1 Allis Chalmers 65 1IP
2 Nos. Traxeavators
1 case '"Case” 100 HP
1 D4 Caterpillar 60 HP
2 Trench Digging Machines
1 Braylcader

3 Compressors 250 cu. Tfeet.

4 concrete fixers 10/7, 5/3}£

TOTAL 18
The activity of the workshop was extended to;
(@ 53 new pumping installations for Domestic
supplies £ 8,913."
(b) 159 repairs to pumping domestic
supplies £ 4,765--
(c) Various castings and making of fittings £16,206.-

(d) Various carpentry works 0 7,428.-
(e) Various moeonry works 450 -
£37,762.-

The total mechanical equipment as on 31 -12-fc7-9

is shown below;-

Mechanical Equipment
(as on 31.12.68)

=
@]

Mobile Plant;

[ERY
o

Huston Bucyrus Drilling rigs 22W
Huston Bucyrus Drilling rigs 60HL
Caterpillar D8

Caterpillar Traxcavators 955
Allis Chalmers Traxcavator

Allis Chalmers Bulldozer

Ruston Bucyrus Excavator RB10
Ruston Bucyrus Excavator RB19
Excavator Smith 3/4 Cu. yd.

N P PR R W W R
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Mobile Plant; . No,
Coro Drill 200 ft. depth 1
Grouting drill Pneumatic 150 ft. - 1

Wagon Drill
Overburden

Concrete Grouting machine

Compressors 12
Diesel alternator 6
Electrosubmersibletest pumps 10
Turbine deep-well test pumping units 2

Plunger deep-well test pumping units

Centrifugal pumping units

Portable works pumps 22
Sheepfoots roller 16
Vibrating soil compactors 3
Vibrating rollers 3
Vibrators 28
Concrete mixers 40
Cranes 1
Hoists 3
Lorry mounted portable 3 ton borehole pump

cranes 4
Thornycroft Tractive unitlow loader 1
Dumpers 1
3 ton diesel lorry (Austin) 1
Bedford R.L. Lorry 1
Land Rovers 23
Toyota Land Grouser 6
Toyota Station wagon 8
Cortina Station Wagon 1
Pump for test pipes 8
Rubber typed Compaction Rollers- 2
Sludge Pump Rneumatic. 6
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MAINTENANCE AND OHEBATICN DIVISION

Prepared by: K, Hassabis,
Head of Division.

This Division is divided into two Branches

(&) Maintenance of Major Irrigation Projects and
(b) Maintenance and Operations of Domestic (Town) Water
Supplies.

Mr. G- Hara®lambous Assistant Head of the Division headed

the Domestic Water Supplies Branch and Mr. A. Josephin was the
Head of the Maintenance of Major Irrigation Branch.

A. Maintenance of Major Irrigation Projects Branch

The task of maintenance and operation of the Dam"*
Projects assumed special importance with the completion and

commissioning of several such projects.

The proper maintenance of the Dams and associated Distri-
bution Systems is the responsibility of the Department. A special
section has been created for this particular purpose.

Maintenance of such.works may be divided in the following

functions: (@) The regular inspection of the works (b) The
keeping of regular observations and records of the behaviour and
condition of the various structures and (c¢) The actual work-

of maintenance.

Although the work of regular and routine maintenance
may be easily defined and foreseen, experience has shown that
many problems may arise at any time requiring immediate action,
and that for this purpose an adequate provision must be made in
order to enable prompt action as required.

During 1968 most of the work performed apart from inspect-
ion and the records of observations was one of routine maintenance

only.

In the case of Polemidhia Dam the extension of the
Irrigation period until late in the year did not allow the
emptying of the dam and the execution of the foreseen maintenance
work.

The heavy rains and large floods which occurred towards
the end of 1968, created many maintenance problems which were
to be tackled during 1969*

A summary of the expenditure incurred and the work

performed during 1968 is shown on page 98. Additional maintenance
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work done on Dams not yet handed ever to the Maintenance Division
hut carried out of construction funds is not shown on the Table,.

A serious problem concerning the maintenance of the
new extensive pipeline distribution systems and especially the
metering equipment, and involving the creation of gangs of
skilled labourers to tackle emergencies quickly is receiving
special attention, in view of the financial and organisation

problems involved.

Maintenance _gf Dam Projects

Expenditure i1n 1968.

A. Government Dams & Special Cases.

Dam Expenditure Work Performed

Kiti £ 909 Minor Repairs of Tersefanou
Punphouse, Spillway Bridge Cleaning
of Canals etc.

Programmed Major Works to reduce
leakage postponed for further study.

Pomos £ 349 General Routine Maintenance and
cleaning of Canals.

B. Contributory Dam Projects,

Dam Expenditure Governt. Work Performed
Contribution

Lefka £300 £300 Installation of
(Mar athas a) New Gate
Lythr odontas
Upper Dam £ 20 NIL Maintenance work in
Tunnel Gate
Ovagos Dam Modification to intake
9 £ 57 £ 38 of Selinc Water 7
Diversion Pipeline.
Pera-Pedhi £ 38.500 £ 2A0500 Repair of Gate axle ard™
greasing of equipment
Prodromes £202 £134-.670 Repair of dOG ft.
of Curbins.
Trimiklini £ HA-.500 £ 63 Temporary work only on
Tunnel Gate ooening of
Gate
Petra Atsas General Repairs to Gate
| () Lower Dam} £ 70 NIL & cleaning of blocked
(b) Upper Dam; outlet.

Maintenance & greasing
of tunnel gate.
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The operation and management® of each project is done
by a Dam Management Committee established under the Law,
under the Chairmanship of the respective District Officer,
and including representatives of the Tiater Development and
Agricultural Departments, and also representatives of the
beneficiaries.

At this stage i1t cannot be said that the water
made available by the construction of the Dam Projects is
utilized satisfactorily or fully, and thus the benefits from

these projects are rather disappointing.

In seme cases the farmers for whose benefits these
schemes have been constructed are either reluctant to co-
operate fully with Government in order to achieve the maximum
benefits from the projects, cr regard the charges levied on
the sale Of water, which are heavily subsidized by Government,

as being rather high and thus are not willing to utilize such
water.

Concerted efforts are being made to overcome these

problems and it is to be hoped that the aims of such expensive
but highly beneficial projects will be achieved with time.

m The amount of water collected in each dam and
utilized during the Irrigation Season of 1968, and the iIncome
realised is shown in the table on page 100.

This table does not show the water collected 1in
the dams at the end of 1968, and which was to be utilized in
1969.
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Dam Capacity
Million
m3
Argaka 1 .150

Ayia Marina 0.300

Kai opanayio> 0.390
tis

Kiti 1.610

3. Mavro- 2-180
ké?&ﬁ%os

6 . Polemidhia 3.400

7» Memos 0.860

8a Yermasoyia 13.600

9* Syngrassi 1-150

Operation ot Dam Projects

Quantity iIn Area
Dam at beg- Irrigated
gining of Donums
Irrigation
Season M m3
1.150
0.250
0.390 110
C.173 Not
Available
1.810
0.860

Quantity
of water
sold M m3

0.038

0.220

0.008963 -

C.080

0.6578

0.180

Inc ome
£

£380

2 ,493c548

£116.519

mils

£800

9,771 *520
mils

1,801.580

Operation
Expenses

£837-695

£259 c892

£13737

547.870

Mainte-
nance
espenses

£ 309

£ 349

Remarks

No Distribution
System of Canals
only.

Irrigation Period
16/2-9/11/68.

Distribution
system incomplete.
Only 110 dons,
irrigated.

Distribution
System Incomplete
Stage 1 only
complete.

Irrigation Pcriod
3/6/58-12/11/68
Distr. system
incomplete.

Irrigation reriod

29/2-9/11/68
Distr. system

incomplete

Impoundment at end
of 1968 only.

Eor Recharge
Mainlyc

00T
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B. Domestic Water Supply Br~anch
Management of Domestic Supplies
under the Provision cf Daw Cap. 330

This Law governs the water supply to "Municipal and
other Areas™ and provides the establishment of Water Boards
exist in Nicosia, Limassol, Famagusta and Larnaca. The Water
Development Department is an official member of these Boards.
It is noted that the administration of the water supply of
Paphos and Kyrenia (the other two main towns in Cyprus) 1is, SO
far, in the hands of the respective Municipalities.

The activities of this Section of the Water
Development Department have been extended during the year under
review, iIn addition to its substantial task comprised of?-

(€)) Administration of the "Greater Nicosia Scheme",

() Water Supply to Nicosia’s suburbs.

(©) Water Supply to Govt. Residences & Institutions.

@ Technical Advice tc Water Boards,
it has been entrusted with the dealing of division of plots all
over the Island, in an advisory capacity to the Appropriate
Authority, as far as water supply iIs concerned.

a- Administration of Greater Nicosia Schemes

The same regulations, like those existed for the
"Nicosia Water Board’s area of supply”™ have been adopted in the
administration of the Greater Nicosia Scheme. Parallel to the
efforts made towards the amalgamation of the existing three
Authorities of the Nicosia and its suburbs water supply,
supplementary works were carried out increasing its capacity
to 3-0 m.g.d. This scheme can now be placed on a "self-
sufficient"” standard, capable in meeting iIts own water require-

ments twice as much.

b. Greater Nicosia Schemes
) Water supply to Nicosia’s Suburbs.
It has.been stated on previous occasions that the

area of Ayios Dhometios, Engomi, Orta Keuy, Trakhcnas, Eylenja
and the greater part of Kaimakli, Strcvolos, Pallouriotissa and
Omorphita form the "Area of Supply” of the Greater Nicosia Scheme.
Though administratively separated from the other two Authorities
yet, the water supply of this area is closely connected with that
of the whole Nicosia town with regard to availability, delivery
and consumption of water. In this respect, more details are
given in paras 8-11 under the heading '"Nicosia town and suburbs
water supply™.
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With a view to making use of the "Morphou Bay Scheme”
the sources of which lie iIn the area of Syrianokhori from
where pumping is undesirable due to the depletion of the
underground water level, new sources have been developed. These
consist of three high yielding boreholes in Pendayia with a
feeder line connected with Morphou installations which pump the
water to Engomi Reservoir. With the implementation of these
works the '"Morphou Bay Scheme'™ has been brought to its original
designed capacity of 2.0 m.g.d. and has caused at the same tire

the abolition of the "emergency scheme™" near the Morphou Dam.

During 1968, the distribution system of the Greater
Nicosia Scheme was extended by 44,710 ft. of asbestos pipes,
resulting mainly from the division of plots into building sites,
and 369 new house connections were made. By 31*12.1968, the
total number of consumers within the "area of supply”™ of the

Greater Nicosia Scheme reached the figure of 8,353-

A statement showing expenditure and revenue of the

Greater Nicosia Scheme for the year 1968, 1is given on Appendix.
(i) Nicosia town and suburbs water supply?

Though restrictions were not imposed, it cannot be said
that the demand in summer months was satisfactory. A few high-
levelled areas could not enjoy a regular supply due to under-
capacitated installations. All existing sources were put into
commission at maximum. The newly developed sources at Pendayia
incorporated with "Morphou Bay Scheme', have, during 1968,

contributed towards the supplementation of the supply.

The total amount of water conveyed from the various

sources reached the figure of 6,895»491 c.m. and was distributed
as follows
Greater Nicosia Scheme "area of supply”™ 2,313,014 c.m.
Nicosia Water Board 7 " 3,940,788 c.m.
Nicosia “ater Commission (Town within 641,689 c.m.
walls),
The highest daily consumption was 26,010 c.m. or
5,722,200 gallons which equals to 50.5 gallons per head against
of a population of 110,000 residing in the three areas as above.

It was stated that the sources of Greater Nicosia
Scheme can suffice twice as much the requirements of its own
"area of supply'™ but considering the fact that water supply of
the Nicosia and its suburbs should be faced commonly, it is
indispensable to have it supplemented. A new scheme should be
planned immediately, acquiring the following features?-
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.Pressurized system to Nicosia within the walls;
Relief of existing sources at K/Trimithia, Laxia
and Dhikomo.
Re-alignment of existing boundary of "area of supply".
Such scheme should be designed in a way to suit
existing installations, providing, however, improvements to

storage and trunk mains capacity.

0 - Government Residences and Institutions;
Water for domestic use is either supplied from
Greater Nicosia Scheme or the Nicosia Water Board depended on
each other’s location, but the irrigation needs are wholly met
by Government owned wklls and boreholes. During 1968 a regular
and uninterrupted supply was maintained. Other than routine
maintenance to existing installations no major iImprovements were

carried out.
d. Technical Advice to Water Beards

©O) Limassol?

A regular and uninterrupted supply to this town was
maintained. Existing sources could safely yield 3*3 m.g.d.
against an averaged summer consumption of 3*0 m.g.d. Late in
the year the main pipeline conveying water from the mountain
springs was washed away at several points because of the flooding

of Kourris river.

The maximum consumption reached the figure of 3*22
m.g.d. on the 8.7*1968.

In view, however, that the two boreholes drilled for
the so called "Kourris Scheme™ were not successful and the
expressed desire for the planning of a scheme to cover this
toval’s needs on a long term basis, i1t is very likely that the

Yermasoyia Dam will have to be used as source of supply.

(n Famagusta;
Restrictions on the supply were again imposed, the
existing sources being incapable iIn meeting this town’s summer
consumption.

All events, the new scheme designed for Famagusta
has started with the laying of the main conveyor. It will be
executed in stages, utilizing a few boreholes, in the Ffirst stage
with a production of ore m.g.d. This quantity together with that
available from existing sourcesat-Phrenaros would balance the
anticipated summer requirements.



(i11) Larnaca?

Existing sources in Trimithos river could suffice
maximum demand and continuous supply Was possible. The "borehole
situated near Alethrico the water of which is saline was pumped
periodically at small quantities in order that the NaO.l content
of the mixture to he always within permissible limits. Recently,
it has been observed that the perforated casing of some of the
shallow boreholes iIn Trimithos area have been blocked. It is
recommended that gravel-packing of these boreholes 1is carried
out given that the aquifer in the area is of great value, liable
to immediate replenishment.

Though arrangements have been made that Larnaca
installations may also be fed from the main conveyor being laid
for Famagusta water supply, yet for the purpose of keeping up
capacity of existing sources a new borehole was sunk near

Anglissidhes and is reedy for utilization.

Facts about Water Boards of Nicosia, Limassol,
Famagusta and Larnaca are given here below under respective

headings.
Facts about Nicosia Water Board
a) The total quantity of water supplied from all sources
(Water Board and Water Commission) during 1958 was
4-,142,724- c.m.
b) The total quantity of water consumed was as under s-
Area No.l1l 3894784 c.m.
34-2.170 ~”
- 3 4-69c935 '
= 728.735
"3 1,177.103
633.061
3,94-0.788 c.m.
Nicosia_F-ater
Commission. 64-1.639 "
Totals 4, 382.4-77 c.m.
©) The total maximum summer consumption was 15.630 c.m.
(Including N.W.C.) on the 5th July, 1968.
d) The total number of consumer as at 31st December,
1968, was 10.989.
e) (1) Extension of Distribution Systems-

1.873 ft. of 6" A.C. pipes
14-.792 ft. of 4” A.C. pipes
(1) Re-laying of Distribution Systems-
(D.Sevens Av.)

1.020 ft. of 6”7 0 A.C. pipes
1.530 ft, of 4P 0 A.C. pipes
(111) Total length of Distribution Systemb-
12.100 ft. of 1270 A.C. pipes
25.000 ft. of 10”0 A.C. pipes
12.930 ft. of 8”0 A.C. Pipes
77.973 ft. of 670 A.C. pipes
54-9.096 ft. of 670 A.C. pipes?
1) Number of fire hydrants installed in 1968s 13-
Total number of fire hydrants installed within

the Board®"s Area of Supply? 752*
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Facts about Limassol Water Board

Total quantity of water supplied from all sources 3,901,909. c.m.

Total quantity of water consumed, as registered
by Area Meters and supplied direct from bhs

2 and 7 - - - .- 3764-8,875 c.m,,
overflow .- 4,49 c.m.

Total s- 3,75"374 c.m.

Maximum daily consumption in summer on 8.7.1968. 14,673 c.m.
Total number of consumers as at 31.12.68. 14*900 No.

(i) Extension of Distribution systems
pipelines laid during 1968.

27,621 74"
2,27476"

29,8957 feet

(i1) Total length of distribution system
557,27874"

82,05976"
23,736 78"
27,000710"

690,073 feet

Number of hydrants;

(i) installed in 1968 s 32
(ii) Total 1installed ; 708

Facts about Famagusta Mater Board.
Total quantity of water supplied from all sources, was
1,752,757 cu. m.

Total quantity of water consumed as registered by area
meters, 1,605,363 cu. m.

Total maximum summer consumption per day in cu. m. 5,64-2.
Total number of consumers by 31*12.68, 9,370 No.

(i) Extension of distribution system in ft. run and size
of pipes, 23,673 ft. (4.5 miles)? 20,605 ft. / 4"

and 3,068 ft. / 6".

(ii) Total length of distribution system (Including
extensions for 1968) 96.5 miles.

(i) Number of hydrants installed in 1968, 43.No.

(ii)Total number of hydrants installed within water
supply area. 620 No.
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Facts about Larnaca Hater Board

Total quantity of water pumped during the year
from all sources = £1,536,525 cu. ra-

The maximum summer consumption per day in C.M, was
5,313 c.m.

Total number of consumers by 31«12068 was 3,900-
Turkish consumers of approximately 800 not included
in the above figure-

The distribution system was extended by 12,360" as
follows 1~

4-,900 of pipes of 67
5750
2,010 M

12,360

57 new hydrants were installed within the "water
supply area” in 1968*
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REVENUE AND EXPENDITURE ACCOUNT
OF GREATER NICOSIA SCHEIE FOR THE YEAR 19 68q

EXPENDITURE REVENUE
(@) Pumping charges £15,397-211 (@ Sale of water £108,280.282
Ob) Purchase of water A, 137*200 (b) Connection Fees 682,000
(c) Maincenance charges 3,407c620 (c) Usage of pipe lines 18,650.159
(ay Collection Fees 16,344 .342 (d) Other revenues
including sale of
stores 18.893-426
Total t-

£39,286.373
(e) Administration 4,000.000

) Amortisation 37,590.000

£146,505.867
Profit for the year 65,626.494

Grand Totals- £80,876.373

Notes s (a) An approximate amount of £20,000 being value of “water supplied to Turks could not be

collected due to abnormal situation. This brings the total amount owned by Turks since
1964 to approx. £120,000.
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ST'ALL PROJECTS PDANFING DIVISION

Prepared bys PO Pantelides,
Head of Division.

Introductnon.

The Small Projects Division in it’s present form was
inaugurated in 1968 as a result of a general inter-departmental
re-organization aiming at higher efficiency, by the consolidation
of, and co-ordination between services within the Department,»

All schemes and reports are mainly requested and
addressed to District Officers. New schemes and all correspondence
dealing with matters of policy are invariably referred to the
Director of the Department for approval and all other routine
business is dealt with by the Head of the Division. A close co-
operation is always maintained with all other departmental services,
particularly with the construction service on matters of costing
and field lay-out, and the Drawing Office for the preparation of
the drawings from drafts and field data.

Annual budgetary proposals are drafted by the Head of
the Division iIn consultation with District Officers and approved
by the Director before submission to the Planning Bureau at the

appropriate time during the Financial Year.

Although it was hoped that with the new iInter-depart-
mental re-shuffling as forementioned, .there might be a certain
measure of relief from pressure of work, this has net materialised
entirely to our expectations during the year. It is hoped that
with systematic training of new staff and perhaps with further
simplification of matters of procedure a greater output of work
will be achieved. In the writer’s opinion, however, an important
factor in the field of activities pursued by the Department and
this Division in particular depends on personal interest and
enthusiasm of individual technical officers and the team-spirit
of all the staff engaged in the work.

The Division Schedule covers the Planning and Design
of all small projects which can be classified for planning
purposes into s

a. The Conventional Gravity Irrigation Schemes,
b. Recharge Schemes,

0. Pumping Schemes,

d. River Training and Antiflood Work’s,

e. Some Special Schemes,

as distinct from others, because of their magnitude and/or

complexity and
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Such increase in -efficiency could result to greater production
either by bringing more land under irrigation with the extra
water which iIs saved, or to conservation, where the source of

supply suffers from depletion.

Sooner or later and after completion of our current
programme of ‘‘consolidation” the need will be forced upon our
farmer — If the present rate of development is continued - to
convert to other mere efficient methods of irrigation. Ono such
method is the sprinkler, whereby efficiencies in collective
systems could rise to as much as 80%. This method is now applied
by individual farmers in specific areas like "Kokkinochcria"™ in
the Famagusta District, where the continued depletion of the
sources has compelled the farmers to adopt strict measures of
economy. The method could, however, be extended to collective
schemes particularly on the mountains with perennial sources where
use could be made of residual pressure in existing pipe distribu-
tion systems and other favourable conditions for reduced capital
outlay* There 1is no indication, however, of Iimmediate and
widespread application of sprinklers in collective irrigation
schemes in Cyprus and to expand further as this subject is
beyond the object of this report.

The cost of general improvements and "consolidation”
of the small schemes which still form the backbone of agriculture
in Cyprus varies from £1,000 for the very small to £1C,00C for
the larger schemes. For overall completion of this project we
can envisage a programme of works extending over 5 to 10 years
from now at a total cost of the: order of £1,000.000.

1- Small schemes Ready for Construction at the End of 1988
A list of assorted small irrigation schemes which were
sent to District Officers and are ready for construction at the end
of 1968 appears on pages 111, 112, 113, 11z¥ 113, 118. The
estimated cost of these schemes is £142,690 as follows;

Nicosia District £ 59,030
Limassol " £ 64,920
Paphos " £ 18,720

Totals £142,690
The above table does not iInclude the schemes which were

submitted in 1968 and have been included for implmentation in the
1969 Development Estimates; they are mostly mountain schemes whose
number has been selectively reduced from a longer list, by the
elimination of older schemes which needed drastic revision, and by
adding new schemes prepared in 1968.
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List of Small Irrigation Scnemes (Keady for Construction at the

Nicosia District enci OI" 1978)
Ser. w.iod . Division Estimated Village
] Nature of proposed 9
No. Reference Village or Locality kp b cost contribution
Association WOrKS £ %
A - Old 3c.pbmesRevised in 1968
1- 105/1963 Pera-Poli- pivision Pediaeos Diversion Groyne and Intake £ 4,800 1/5 450 don.Seasonal
tiko River channel for flood Irrigation. (cost Revised from
£4,600 Nov.1963)c
2. 36/1*2 IErgateS Assoc. Kourdouji Regrading & Lining the ex- £ 7,700 48% 190 don. dinter
filtration Tunnel and General 266 don. Spring
Improvements 93 don. Permanent
3. 127/1*0/1-03 Lagoudera Assoc. Affita Irrig. Tank & Distribution 600 44% (cost revised in
Channel & Pipes ’ 1968)10 don Peren-
nial 3 don.
Seasonal)
4. 2/191+3  Apliki Assoc. Kalogyros Tank & Pipes £ 2,250 List 31 don. Permanent
Tourkou wanted 9 don. Seasonal
3. 72/-1563 Pendayia Assoc. Kalokeri- Lining of channels £ 8,000 143 don. Permanent
nos Works 463 don. Seasonal
(Revised 0ct.1968)
New Scheir ssSubmittec in 1968
6. Kalopana- Div. Pano Excavation of springs &
ioti i, A _ - - £ 3,300
yrotis Troullinos Distribution Pipes 173
7 - 127/uo/ui Palekhori Div. Milouri Repairs & Extensions of
Distribution System. £ 930
8. 103/w*/xu Xyliatos Ay .Kyriakos Concrete conveyor channel £ 600 1/5 (10 don.seasonal)

G/F £28,-180
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1 No.

9

10

11

12

"W.D.D.
Reference

33/743/9

57/41/11

Village

Klirou

Katokc-
pia
Dhali

Paleky-
thro

List of Small Irrigation Schemes
Nicosia District

Division

. Locality Nature of proposed

Association works
B/F
Association Aaoura” Lining of channels
Assoc. Ktirka Lining of canals
Division Round the Lining of canals
village
Division Pediaeos Construction of Irrig.
River Gate o

Total

Estimated

cpst

£28,180
E A, 700

£ 6,320

£19,000

= £830

£ 39,030

Vil

COAERPS .

%

40%

S

r
Remarks

23 don.
Permanent

533 don.
Permanent
317 don.
Seasonal

End March
1969

AN



Schemes Ready For Construction At The End OfF 1968

A. Older Schemes that

need to be revised

No * W.D.D, Village
Reference
10 Kyperounda
(127/40/11) (i) Deisis
(127/40/36) (ii)Frakti
(Postani)
(63/65) (iii) Livadhin-
tis~-Messis
127/40/49/22 (iv) Klima

127/40/49/48 (v) Appis

127/40/49/34 (vi) Thymon
127/40/49/11 (vii) Kalia
(127/740/49/7) (viii) Khalo-
spitia
2.
(127/740/134/2] Pelendria
3. (61/42) Sylikou
4.
(127/40/23) Cmodos

Limassol District
Division Name of i i
or Division Description

Association

Division

Assoc.

Division

Assoc,

Division

Division

o Schemes
?E0€07?&)

Deisis

Frakti
Livadhin
Klima

Appis
Thymon

Kalia
Khalo-
spitia
Nikomitis
Lavrania

Pigadi

Pipe Distribution
Systenm

Excavation of Sprim
& Distr. Works

Irrigation Tank
& Distr, Pipes

Irrigation Tank
& Distr. Pipes

Distribution ~stem

Distribution ~n.pes
Irr. Tank &
Distribution Pipes

Irrigation Tank &
Distribution Pipes

Irrigation
Distribution Works

Lining of Channels
& General Improve-
ments

Irrigation Tank &
Distribution Pipes

Total Village
Estimated contri- Remarks
Cost bution

£ 3,73C 1/3 49 don.. P.,
57 don. S.
7 don. P.

£ 1,200 8 don. S.

£ 1,230 22 don. P,
18 don. S.

£ 1,000 10 don. P.s

5 don. S.

£ 600 12 don, P. ,

£ 1,330 20 don. P

£ 900 1/3 12 don. P.

£ 1,200 15 don. P.

£ 600 252 15 don. P.

£ 2,570 1/3 73 don. P.

7 don P. ,
£ 900 1/3 8 don s«
£ 15,300

Date



Schemes Ready For Construction At The End Of 1968

"Limassol District
Amm e e r
No! ivisi Name of Divi- pescription of Total IVillage
W.D.D. . Division sion or Assoc h o Estimated! Contr%— Remarks Date
Reference Village or - Schemes
Associatior (Locality) Cost bution
5 o H/T . £15,300 1
(127/40/54: Athrakos Division Havre- Irrigation To»"1l. ¢ 960 1/3 59 don. F..f
sykiotis & Distr. _"ipes
6 (28/42) Lemythou Division Conveyor & Distri- £ 1,200 1/3 52 don. P.,
bution Pipes. 8 don. S.
7 (127/40/52/10 Ay. loannis Division Angoulos Distribution £ 900 1/3 12 don. P.
(Agrou) Dhiootamia Channels
8 (42/43/2) Phini Division Dimma-tou Distribution £ 9,300 1/3 371 don.
Milou works Permanent.
9 (127/40/165/2) Tris Elies Division Anbelaki Development of
Spring & Distri- £ 4,000 1/3 28 don. P. , -
bution Works 14- don. S.
(1) Milarga Division Extension Distri- £ 2 800 1/3 50 don. P.,
bution Porks.
(ii) Drainontas Division - do - - £-5,700 1/3 130 don. 2. .
(iii) Diplomata - do - £ 2,300 1/3 25 den. P.
10 (43/742/11) Kilani Division Ascmatos Distribution £ 6,650 1/3 150 don. P.
Shotini- Ay. Works
Mavri etc.
11 (127/40/59/n:) Louvaras Tsoukalas T?nk &_Distribu— £ 630 g_giﬂ{ z., i
tion Pipes. - -
12 Ay. Denetrios Division Kalogiros Tank S Distribu- £ 2,700 1/3 %i}dggné P.
tion Pipes -
13 (127/40/22) Dymes- Hadjipele- Distribution £ 900 16 don. P.
ndrou. Works
C/E £53, 340

tuu



Schemes Ready For Construction At The End OF 1968
Limassol District

No. W.D.D. Village Division Name of Description of Total
Reference or %}VAE;SQ Schemes Estimated
Association (Locality) Cost
B/P -£53,340
Lov/er Limassol District
14 (C45/44/2) Pyrgos
(i) Alayrovryssi Division - Distribution £ 4,000
Works
(ii1) Dirama-tis~ Division - Distribution £ 3,500
Rigenas Works
B. Nevj Schemes Submitted in1968
15 Louvaras Division Kato™ Irrigation Tank &
Pervolia Distribution £ 600
Works
16 Agros Division Pane- Distribution £ 1,260
Taliou Works
17 Mandria Division Koutsi Weirs & Distribu- £ 370
tion Works.
18 Dhierona Division Mylos End:ension Pipelines £ 1,170
19 Kouka Division Andriad.es Distribution Pipes £ 450

Total £64,890

W m
but

%

%

1/3

1/3

1/3

1/3

1/3

Remarks
on

80 don.S.

300 don.S.

Date.

16.9.68.

16.9.68.

21.10.68

24.10.68

20.12.68

in



1Ser1 W.D.D. Village

No. Reference

A. Old Schemes Revised

1. 20742 Kritou

2. 127/4-0/164 Konia

B. Hew Schemes Subi itted

3. 127/40/114

4. 127/A0/38 Kilinia

S-  127/40/115/ri- Statos”

:'6- 65/12 Khclou
7. 21/42 Phiti
5- 30/1941 Kiss one-
rga

Galataria

List _Cf Small Irrigation Schemes

Division cr Locality
Association

in 1968 .

Division

Division

in 1968

Division

Division

Division

Divisi on

Paphos District

Nature of prooosed
Works

Kefalovrysos Composite Channel &
Distribution "System.

Near the Repairs & Improvement
village to the old works
Fleva Distribution Pines
(1) Morris Distribution Pines
(@) Argaki- . . . ;
£ ou- Distribution Pipes
Zissimou
Kato-Vryssi = o
Kartavidhes Pumping Scheme
Akrikou Distribution Pipe
Apris Distribution Pipes

(not covered by
Mavrokolymbos Dam)

Total *

Cost
£

£ 7,300

£ 780

& 1,260
£ 480

£ A-C

£ 960
£ 3,430

£ 1,200

£ 2,530

£18,720

Estimated Village
Centrib.

%

1/3

1/3

1/3

1/3

1/3

1/3
1/3

1/3

1/3

(Ready for Construction at
the end of 1968)

Remarks

Old scheme*
Revised 88 Don.

Perennial 162-
Don. Seasonal.

6 don. Perani al
9 don. Seasonal

44 don. Permanend
88 don. spring P

6 don. permanent
4 dons. S.

4 don. p.

30 don. p,
18 don. s.

9 P, 19 3.

24 Pe 134 Se
Biarch 1969,
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2. Small Schemes, Proposed for Implementation in 1969-

A total number of 22 small schemes were proposed for
construction at the end of the year and approved by the Planning
Bureau for the 1969 Development Estimates for a total cost
estimated at £46,210. Most of these schemes were designed in
1968 and do not i1nclude Recharge and Pumping Schemes which will
be dealt with separatel;/ in this report. The list includes a
series of small works at Agros, and other mountain villages in the
Limassol District; a gravity diversion scheme at Khirckitia in the
Larnaca District, extension works in Psevdas and a distribution
system at Miliou iIn Paphos. Some larger works in the Nicosia

District were included of which the more noteworthy are ats

a. Galini; Consisting of a Watertight Distribution network
for irrigation form boreholes at a total cost of £20,000 out of
which £6,000 was approved for 1969.

b. Galatas The completion phase of an entirely new project
in the picturesque Esso Galata valley between forested hills at
£4,000. The works were started and continued from 1967 and consist
of the tapping of a new source of water from a tunnel, a stream
diversion weir and pipe distribution on 350 donums of land, levelled
and terraced by the Soil Conservation Services of the Department of

Agriculture. The whole scheme was estimated at about £24,000,

C. Pyrgos (Tylliria)s Supplementary Distribution Works.on
the Katouris valley irrigated from a Dam Reservoir Project,
Constructed in 1957- Cost at £10,000,

3- I.ining of Irrigation Canals in Western Messaoria.

The principle of wafer conservation is more pronounced
in this particular field of work, -which iIs carried out mainly on
the Morphou Plain where underground water storage is being

gradually depleted from cverpumping.
4. The Design of Watertight Canals

In our designs for 1968 we have specified the prefabri-
cated reinforced concrete canals at places where it was possible
to do so at greater advantage and saving in cost. It was the first
time that these ready-made channels were erected in Cyprus and
there might have been some minor defects iIn the erection technique,
and this has given the cause of alarm to the farmers concerned.
It is undoubtedly certain that these Tirst difficulties will be
overcome by improving our erection methods, but we have had to be
very cautious in specifying these channels In our new schemes for
1969, and will continue doing so until the system will be perfected
and until we prove by actual practice the added benefits derivable

118/. .,
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from these structures. One great advantage of these channels
which are made iIn an organised factory and carried to the site

of erection instead of casting them iIn situ with timber moulds

as usual, 1is that they can be easily dismantled and removed, in
case of any future reform in agricultural practices and Water
management. Such reforms, particularly in water management, are
not hard to visualise in a rapidly developing country like Cyprus,
especially in areas where existing sources of underground water

supply show definite sign of constant depletion.

B. Recharge Schemes

1. Morphou Recharge Projects

This is one of the more notable and larger schemes for
which we had to continue design -‘ork during the year. It can be
regarded more as a pilot scheme which can be extended and have
wider application in principle in the course of time, and as the

results and benefits derived thereof will become apparent.

It has been proved by actual observation and measurements
that in one particular and well defined area nearer to the coast
of Morphou the station ground water table has dropped below sea-
level and that there is an imminent danger of ground water pollution
by sea-water infiltration. The object of the scheme is to
safeguard against a widespread pollution of the underground water
whos.e incidence may have catastrophic results on a profitable
citrus industry, by effecting a quick stop in the depression and
eventual-rise of the water table iIn the depressed sene. For this
purpose, the scheme postulates a drastic reduction of a complete
stoppage of pumping for irrigation in that particular area and
alternative sources of supply from new boreholes situated in safer
zones fTurther inland; these boreholes are sited on river __gravel
beds where any water table depressions that might he created.
The object in the design of these works 1is to reduce losses of
water by lining with cement concrete the old existing earth channels
which are now used to convey water pumped by borehole owners to
other neighbouring farmers. The channels form part of an ab-antiquo
distribution system for collective irrigation with seasonal flows
of river water, and to a lesser extent from shallow chain-of-wells
which have now ceased to operate. These channels are offered, as
they are, very conveniently and economically for the present
purpose as against an entirely new distribution network involving
land acquisition and many legal complications. Lower down in the
Morphou area the old earth channels are used with a greater
advantage for the distribution of water form the Serakhis and the
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Ovgos dam-reservoir, hence the greater and more persistent
demand for watertight canals in Morphou-

The total estimated cost of this scheme is £ 213,000
and implementation started in 1967 by provision of a first
instalment at £ 70,000. The scheme was been planned for
completion in 1970 wtlen a provision of £ 65,000 will be required
from the Development Budget as a final instalment, until the
results of the scheme will have been definetely established by
continued operation. Funds allocated for this scheme iIn 1968
and 1969 are £ 25,000 and £ 53,000 respectively.

The programme of Canal Lining in Western Messaoria -
as we call the plain west of Nicosia - was started in 1965 with
£ 90,000 and £ 4-0,000 was spent in the following two years
for lining a large section of the principal distributor!les
where the need was greatest. In 1968 we have completed the
design for lining all the principal conveyor canals in all the
main citrus-producing Village Divisions and the total cost was
estimated at £ 780,000 - details of this programme are shown on
page 120. We are currently engaged in the design of a complete
system of watertight distribution in the Morphou Serakhis and
Ovgos Divisions which will increase the overall cost of the
Western Messaoria Scheme to over £ 1,000,000. Considering that
the amount that will have been spent on this scheme including the
provision in the 1969 development estimate (£ 85,000) will be of
the order of £ 4-00,000 we shall require a balance of over
£ 600,000 to complete the Scheme. Current budgeting Policy is to
provide about £ 50,000 every year for the whole scheme, or
£ 5,000 for each of the 12 Divisions involved.
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10.

11*
12.

Kane of Di-vision

P. Zouhia

K. Zodhia

Argaki

Antoko tia
Drastic iorpiou
hikitas

horphou berakhis

Ilorpl _ju Ovgos
(Phase A)
Astromeritis
Peristcrona

Akahi

Syrianokh)ri (Division)j

Horphou ?erri _khis

(Phase B) Coi pletion

Horphou Ovgos

(Phase 1) c¢.i pletion J \

Total

mhPAN

Quantity of
later Conveyed
in Gallon/rlour

305,000
473,000
895,000
258,000
619,000
246,000
2,000,000

(approximately )

172000,000

249.000
384.000
130.000

In the course of preparati<pn™®

~ £6,619,060

WESTERN. 2115aAp i.

Total

estimated

cost

48,000
56,000
82,,000
77,000
$3,000
30,000

105,000

84,000

60,000
00,000
80,000
15,000

Amount spent

Amount

the end A lloo -.ted
noe6s 1979
5.000
24 550 5000
21 ,550 5000
21.550 5.000
24 550 15,000

K9, 000

90,000 (-,965)1 15,000

~2 350Q
(froam™1965) 5.000
5.550 5.000
5.550 5000
5.550 5000
15,000
ke »rAd

1 Balance
3 required
Jjto complete

18,450
26p450
55.450
50.450
23.450
11,000

16,500

4h ,Apo
83.450
69.450

| N b 1] I :-I—‘

1.R emar ks
4

p— g

Additional £25,000j
‘In connection
[with Recharge.

]1D27,000 Additionald
<in connection

lw.ath Aecharge.

»These two scliemes j
are in the course!

jof preparation

e(horphou Serakhis \
? & horphou Ovgos)!

03 F
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2. Other Recharge Works.

Supplementary works for the Famagusta Recharge Division
designed earlier in 1967 was revised in cost at £19,000 in 1968
and proposed for the development budget of 1969* This is the
largest; project of it’s kind in Cyprus? works started during the
Colonial Administration and continued by stages in recent years,
the total cost now reaching the order of £$00,000. Details of this
project were given in earlier annual and other Departmental reports;
it is worth mentioning that the floods which occurred late iIn the
year have caused an unprecedented water storage in the artificial
lakes in Ay. 1l.oucas which forms part of the scheme. The volume of
water stored is reckoned to exceed 1,000 million gallons and
measures have been taken to prevent damage to the works from
excess storage and pollution frcn saline waters. It is expected
that a large quantity of this water will be used not only for
recharge but for direct surface irrigation later in the year. The
operation of the project during 1969 estimated to cost £15,000 will
be closely followed with a view to effecting further iImprovements
if and where necessary.

A small scheme for-Akhna at £4,200 was designed in 1968
and approved for implementation in 1969. This is one of the typical
small recharge scheme which have become very popular iIn areas with
underground water and consist of sna”-! earth dams forming a
spreading ground for vertical infiltration of rainfall water into
the underground aquifer. Over 100 of these small dams have been
constructed during the last few years and new ones, particularly

in the Kyrenia area are being currently investigated.

C. Pumping Schemes.

In spite of the high benefit as compared with capital

cost, there has not been a great demand for pumping schemes for
collective irrigation; this is probably due to the marked jealousy
in our farming community for individua] exploitation of the
underground water wherever it could be found.

Schemes which we have prepared in 1968 and budgeted for
execution, include Massari, Nissou and ~hilia iIn the Nicosia
District, Angastina and Tripimeni of Famagusta District and 1in
Larnaca District at Voroklini, and a series of 5 schemes at
Kalavassos, Zygi and Anghlissides which have been planned in
connection with the projected pumping of water from that area to
Famagusta Town Supply. The cost of all these schemes is estimated
at £44,750 and have been designed to provide permanent irrigation
to a total area of about 1,000 donums.
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At the end of the year v;e have completed the design
of a set of pumping schemes on the Khrysokhou valley where several
very successful boreholes were constructed by the Department in
recent years. The order of expenditure for these works will
exceed £100,000 and we bear in mind to propose staged implementation
in the years 1970 - 1971- We are also investigating pumping schemes
in Maroni and Psematismenos in Larnaca District, mainly for
furtherance of our objectives vis-a-vis the Famagusta Water Supply
Project, and a new Pumping scheme at Pyrgos (Tylliria) and at
Karavostassi.

D. River Training and Antiflood yjorks.

1. Pediaeos River.

A scheme for river training on the Pediaeos River round

the Presidential Palace was prepared and approved for execution

in 1969 at a cost of £24,500; the object of the works 1is to train
flood flows within a defined a protected course and reclaim marginal
lands for the extension of the Presidential Grounds or other urban

development.
2. Komitis River i1In Koto Zodhia.

River Training within the village has been designed
mainly as an antiflood measure at a cost of £11,000 and a certain
amount of money has been approved from development Funds of 1909-
This scheme has not been proceeded with because the villagers
prefer an alternative proposal for river diversion which will be
more expensive but preferable from the point of view of residential
planning.

We are currently investigating the possibility of a major
diversion of the Komitis torrent from Astromepitis along the
neighbouring stream course of "Potami”, to by-pass all the
residential area of Zodhia and Morphou and terminate 1in the old
coastal marshes of Syrianokhori.

5» River Training in General*

The problem of damage to land property by flood torrents

in Cyprus has not yet been seriously tackled. River Training
Works are inevitably very expensive if they were designed to cope
effectively with extreme floods that many occur once in one
hundred years. But the crux of the problem may not rest so much
with design and construction but with the fact that the works will
have to be continuously kept in fairly good order of maintenance
even 1If they have to operate against a very far-fetched incidence
of major floods. In most cases capital cost of construction and
maintenance may prove greater than the value of land to be
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safeguarded or cost of damage resulting form floods. It is

more jJustifiable to design and carry out river-training works

at places where the land has been fully developed like in the
gardens of Syrianokhori-Morphou etc., or developed for residential

or tourist purposes (Lover Yermasoyia and Kyrenia Coast).

Torrential floods which have occurred in Cyprus at the
end of the year will give rise tomany individual and/or collective
representations to Government. Flood damage to Irrigation and
Water Supply Works have been assessed and reparation measures 1iIn
detail were being designed for submission to the District Officers,
early in the new year. Cases of damage to riverbed marginal land
will have to be very carefully examined iIn the course of the new
year but the observed tendency for spontaneous and totally
haphazard earthworks by authorised or unauthorised bodies for flood
protection may cause greater harm than good and should be dis<-
couraged. In the absence of a specialised scheme of works the
best policy is to avoid all interference with river beds.

E. Some Special Irrigation Schemes (In the course
of Preparation).
A list of the more promising works for which we propose
to complete the design and put forward in time, for consideration
in the next budget, 1is given on pages 123-126. The following scheme
which have not been previously referred to, deserve mentioning’in
brief details

1. Kouklia Reservoir Recharge Project (Famagusta District).

A preliminary plan estimated at £60,000 was sent to the
District Officer for consideration prior to more detail drawings.
This postulates the use of occasional storage in the Kouklia
Reservoir for artificial recharge and/or Irrigation in the
neighbouring developed area of Kondea, Kouklia and Kalopsidha,
where the ground water table is suffering from excess pumping.
A later phase of this project will be to train the river course
of Pediaeos and Yialias through the plain and to provide proper
and appropriate control intakes to all rightful irrigation systems.
This scheme will be of some maghitude and the object will be
(a) to harness and control the large quantities of surplus water
debouching from these two rivers and now causing considerable
damage to land and crops by overflowing from innumerable earth
canals and gullies, and (b) put this water to profitable use either
for irrigation of seasonal crops and/or artificial recharge. The
possibility of another dam of the Kouklia type may bo envisaged.
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2- Liopetri Reservoir Pumping Scheme (Famagusta).

Here, we shall design a typical Overhead Irrigation
of seasonal crops (potatoes) in the precincts of the Liopetri
earth dam where a large quantity of water in excess of the
natural recharge capacity of the reservoir remains un~exploited.
The \ater supply will he supplemented with a pumping borehole
near the reservoir.

3- Kyperounda Pilot Scheme (Limassol)

This has been prepared and is due for submission to
the District Officer with a view to implimentation in 1909, in
connoction with projected development in the Pitsillia villages.
This provides v;inter storage of nearly 10 million gallons iIn an
earth reservoir to be formed by mechanical excavation and lined
with clay material. It will be a smaller but much cheaper replica
of the Prodromos scheme and will serve as a pilot scheme for
irrigation development in Pitsillia. The cost inclusive of a
pipe distribution network is estimated at £25,000 for 40 donums
under permanent crops and another 40 under seasonal crops.
Although a bit on the expensive side yet there is hardly any
other conceivable means of water development in this mountain
region*

4. Ayios Theodoros (Agros) .

A small concrete gravity dam for winter storage has

been considered feasible from a First survey. The design of

this scheme will depend on further data to be collected
in 1969*
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List of Priority Schemes
In Course Of Investigation and/or
Preparation at the End of 1968

No } Village Nature of Works Remarks

A. Nicosia District
1. Palekhori

(Pera Avlaki) Consolidation of Works
2. Karavostassi Pumping scheme
5. Pyrgos Tylliria Pumping scheme ©
4-. Argaki Pumping scheme
5. Kapouti Consolidation Works
6. Kazaphani «
Ay. Epiktitos (K)
vasillia « Recharge Works
Thermia (9]
7. Komitis (River) River Training
8. Syrianokhori River Training
B. Limassol District
1. Kyperounda Pilot Irrig.Froject (see.more details
in the report)
2. Lower Kourris Consolidation of Inta-
kes & Lining of Canals
3. Limassol Town Flood Diversion Scheme The need fCD
Ay. Trias this has arisei
from recent
flood damage.
4. Ay. Theodoros Construction of a small Inves‘tigations
concrete gravity dan. only
C. Famagusta District
1. Liopetri Overhead Irrig. Scheme
from the dam.
2. Kouklia Reservoir Combined Irrig. a (see more
recharge Project details in the
report)
D. Larnaca District
1. Athienou Pumping Scheme
Gastria River Training

Maroni Pumping Scheme.
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No.

Name

E. Paphos District
Polis (Khrysokhou)

Paphos Chiftliks

Nikoklia

F. Other Small Re-
charge Schemes
in Famagusta &
Larnaca.

Avg orou
Ay. Napa
Makrasyka
Akanthou

G. Lining of Canals
in Western
Mesaoria

H. Morphou Re-
charge Project,

126 -

Nature of Work

Pumping Scheme

General Improvements
of the main Intake &
Channels.

River Training &
Flood Control

(completion stage at
Morphou Serakhis &
Ovgos Irrigation
Division),

(Detail
of Phase A)

of Completion

Remarks

It includes
also neigh-
bouring vi-
Ilages .

A preliminary
estimate was
submitted
pending pro-
per design.
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F. Rural Domestic Water Supplies

A typical village water supply scheme consists of
the source (spring or well), the conveyor (pipeline), the
storage tank (reinforced Concrete tank for one day5s supply)
and the distribution ( a pipe network to street fountains or

house-to-house),

All villages in Cyprus have a piped water supply
system and about 30% have house-to-house connection.

The rate of water consumption in villages has so far
been reckoned at 20 gallons per head per day. At this rate
a village with a population of 1000 people will require 20,000
gallons of water per day and a larger village will require say

100,000 gallons per day.

Up to present, the design of the village domestic
water supply scheme has been based on the population census of
1900. On this bases and at 20 gallons per head per day only
about 15% of all villages iIn Cyprus, have at present an un-
satisfactory water supply — in other words they are short of
water, especially iIn summer when many sources yield less water

than iIn winter and spring.

From existing statistical records there is .an annual
increase at 3% of the village population and this means that
in 1970 the village population will have been increased by 30%,
and a further increase at 30% will be effected by the end of
the following 10 years in 1980. So, 1iIn actual fact, and
because of the iIncrease i1n population during the last 9 or 10
years there 1i1s at present a much greater number of villages with
inadequate water supply and a still greater number if we allow
a higher rate of consumption at 30 gallons >er head per day
which present condition of village life demands. Because of
these constantly rising standards it is conservatively estimated-,
that by the end of 1970 the number of mvillages with inadequate
supply will reach 50% and ten years later by 1980 the proportion
of 1nadequacy will perhaps exceed 90% when consumption rate will
be 40 gallons/head/day, unless of course In the meantime we

take measures to meet the mounting demand for more water.

Shortage of water may be caused by an insufficient
supply at the source or insufficiency in any of the component
part of the scheme, or a combination of these. Of course the
shortage of supply will not appear in all villages all to once,
but in every successive year a number of villages will show-
signs of shortage. So it appears that to maintain adequate
water supplies in all villages we shall have to maintain an
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annual budget to meet the incidence of inadequacy with proper
and appropriate waterworks. It is very difficult at this stage
to give an accurate figure of cost of this budget but the figure
of £200,000 p.a. can be taken for guidance. We hope to be

able to give a more accurate figure at the end of 1969 after
compilation of records and data. In addition to this "supply
maintenance budget'" we have to consider the cost of house-to-
house connections in the remaining 280 villages with street
fountains because with the rising rate of rural development this
will become an absolute necessity by 10 years from now in all
villages. So, for the next ten years an annual budget of the
order of £300,000 for village water supplies will have to be
considered.

The more pertinent problems which will arise in village
water supplies in the next few years by 1980, when the require-
ments will be double as much as in 1960, will rest in the
development of the requisite sources of supply. It will not be
so difficult iIn areas with underground aquifers, or large
perennial springs but in certain dry regions the problem will not
be so easy to solve. The solution of such problems may be found
in the development of "Blaster™ sources, at suitable sites, for
supplementary supply to the distribution tonics of groups of
villages - what are may call "Regional Supplementary Supply
Schemes” 5 with this method, the existing village scheme will
operate at the satisfactory rate for the greater part of the
year and, therefore, capital investment on these works will
continue to be amortised; on the other hand the cost of supple-
mentary supplies will be considerably reduced for individual
villages.

We have now adopted a new and comprehensive method of
presenting a village water supply scheme; with a covering letter
indicating the nature of works and the apportionment of finance,
we attach a printed form containing all technical data of the
scheme and the remarks about the dato on which any particular
part of the scheme will fall short of anticipated requirements;
also bill of quantities and copy of the plan. By keeping copies
of these records in alphabetical order by Districts we will be
able at any moment to read the position regarding the efficiency
of any particular village water supply scheme.

A list of schemes ready for construction at the end
of 1968 are shown on pages 130. 131-.132, 133% 13n, 135? at a
total estimate cost of £725,000, two typical schemes are
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(a)

(b)

129

in very brief detail here below:-

Morphou Water Supply :

This is a case where rapid development and expansion
has brought about the need of a new distribution and
storage system, although the source of supply is
adequate and new sources are readily available.

The scheme provides for extra storage of 400,000
gallons and about 120,000 feet of distribution pipes
at total cost estimated at £111,000-

Vatili-Strongylos-Arsos-Tremetoushi a-Meloushia
(Regional Supplementary later Supply Scheme)

This 1is typical example of regional supplementary
supply to a group of a village facing shortage in
summer. A new "masterl source will be tapped in the
gravels of ldalias and the water distributed to the
storage tanks of each village in proportion with

their present needs.

The cost i1s estimated at £75,000.
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Village Domestic Water Supply Schemes

Ready for Construction at the end
of 1968

(Including Schemes approved for exe-
cution in 1969)

Nicosia & Kyrenia District

Ser. Village Nature of Scheme Estimated Cost
No.
1. Kythrea Lower Village

(1) Neokhorio ) Phase 11
(ii) Trakhoni ) Distribution system 11,000
(ifi) Palekythro ) with house-to-house
(iv) Voni )
(v) Exometochi )
2. Vasilia )
Livera ? Phase 11
Panagra Additional supply
Agridhaki 36,000
3yskiipos i
Ayios Ermolaos !
As omat os !
Ayia Marina (Skyl.)
3. Aredhiou New pumping scheme and
house-l1o-house. 6,700
4. Nikitari Additional supply &
house-to-house. 6,600
5. Alona &
Platanistassa Additional supply 40,000
*6. Morphou New Distribution system
with house-to-house 111,000
7. Kato Pyrgos Pumping scheme .ad 16.800
house-to-house ’
8. Palekhori (Orinis) House-to-house 3200
Dhiorios Supply of Electricity
9 -
& Motor. W533
10. Limbia Additional supply &
house-to-house. 11.600
11. Gourri House-to-house scheme < goo
. =]
12. Pyroi r w n ri
N 2,000
Apliki g 7 6 g
13. P 1,750
14. Sarandi Improvement & house-
to-house
2,500
C/F.
257,583
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13.
16

17.

18.

19.
*20.
*21.
*22.
I*23.

1*24.
J
1 25.

*27.
*28.

*29.
*30.

*31.

*32.
[-33-
1%34.

*33-

- 131 -

Nicosia & Kyrenia District (Contd.)

Village

Varishia

Vroishia

Pharmakas

Ay. Marina (Xyl.)

Kaliana
Kakopetria
Mannnari
.Pygenia
Potami

Pahyammos

Katokopia

Peristeronari

Thermi a
Xyliatos
Philia )
Massari )

Astromerides
Xeri
Ayios Epiktitos

Palekythro
ilyios Amvrosios

Gal-ata

Nature of Scheme

B/V.
House~to-house

Improvement & house-to-
house

Improvement & house-to-
house

Improvement & house-to-
house .

Improvement & house-to-
house .

Additional supply for new
area.

Extension to the distri-
bution.

Additional supply &
house-to-house.

Additional supply &
house-to-house

House-to-hcuse

Extensions to the distri-
bution systex?-

House-to-house

House-to-house

House~t o-house

Installation of motor

Extensions to the distri-
bution system.

Supply of Electricity

& Motor.

Extensions to the distri-
bution system.

Extensions
Supply of Electricity

Improvements

Total

Estimated Cost
®

254-, 583
2,600

2,700
3,200

6,900
2,700
18,100
320
26,000

9,500
9,300

550
1,3C0
3,100

1,900

400

650

1,362
300
440

2,204

320

348,629
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Famagusta District

—————————— — B—
Sere Village Nature of Scheme Estimated Cost
mNo. £
Marathovounos House-to-house 9,900
Angastina House-to-house 6,800
3. Aphania House-to-house 6,680
4. Ashia House-to-house 19,300
5. Mousoulita House-to-hcuse 1,330
* 6- Yenagra House-to-house 4,330
* 7. Pyrga House-to-house 3,900
8. Komi Ke"bir Storage tank & House-
to-house 10,500
9. Patriki Improvement & house-
to-house 7,310
*10. Vatili ) Additional supply
. Strongylos ) Pumping scheme house- 74,950
. Arsos ) to-house
* Tremetoushia }
Melousia )
11. Phrenaros Elevated Storage tank 4,000
12. Yialousa Two storage tanks 2,600
13. Korovia regional
Schemeo Improvements 3,600
14.  Vitsadha House-to-house 3,500
13. Kondea Hous e-to~house 7,850
16. Ayios Serghios Extensions to the
distribution system. 800
17. Rizokarpasso Improvements 700
*18. Engomi Extensions to the
distribution system. 2,000
19. Ayios Andronikos House-to-house
to the Turkish Quarter 7,000
Total £177,270
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Limassol District

13V.-.

i Sor. Village Nature of Scheme _ Estimated Cost
Ho. £
* 1. Mathikoloni Pumping Scheme for
i the rested village 2,600
* 2. Zoopiyi ) New scheme & house-
) to-house from "Arko-
Lc-uvara ) lakhania™ spring 11,284
* 3- Souni-Zanadja New scheme 4,000
4. Sykopetra Improvements &
house-to~house 2,800
5. Pendakorao Additional Supply &
house-to-house 11 ,900
1 6- Prastio (Evdimou) Tnrorovements and
house-to-house 3,300 >
7. Ayios Demetrios Improvement &
house-to-house 3,900
8. Phini Improvement & house-
to-house 3,000
9. Paleomylos House-to-house 1,700
10. Anoyira Hous e-to-house 4,000
11. Kouka Additional Supply &
house-to-house 1,100
*12. Phinikaria House-to-house 1,000
*13. Paramytha House-to-house 1,300
*14. Ayia Phyla Additional Storage
tank "*1 ,700
*13. Pendakomo House-to-house 3,900
*16. Potamos tis Yerma-
soyias New Scheme 33,400
*17. Apsiou Improvements to the
spring 300
Total £101,020



Ser,
No.

10.

11.
12.

13-

14.

15-
16.

17-
18.
19-
20 .
*21.
*22.

23.
*24 .

*25.

*26.

*27.

Paphos District

Village

"Papaloukas'™ combined
scheme

Galataria

Statos
Tsadha

Kritou Terra

Emba

Peristerona
Avios Nicolaos

Episkopi

Ayios loannis
Lemona
Magounda

Akoursos
Annadhiou

Kilinia
Kedhares
Loukrounou
Pretori
Stawokonnou
Dhrymou
Trakhypedhoula
Skoulli
Akhelia
Trozena

Kalokedhara
Nata

Steni

134

Nature of Work

Replacement of the
main line

Construct! on of a
storage tank

House~to-house
House-to-house

House-1o0-house

House-to-house

House-to-house
House-to-house

House-to-house

House-1o~house
House-to-house
House-to-house

Improvements & house-
to-house

Improvement & house-
to-house

Improvements
House-to-house
House-to-house
Improvements
Additional Supply
House-to-house
House-1 o-house
House~to-house
Hous e- to-house

Improvements to the
spring.

Improvement to the
spring

Replacement of the
engine

Improvements

Total

Estimated, cosl

£

10,000

820

3,600
4,000

1,900

6,500

2,000
3,200

5,600

3,9.00
1,400

700

2,200

1,500

500

3,350

350
720

1,000
4,100
1,800
1,400
1,200

300

340

410
100

061,890
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Ser.
No.

*7.
*g.

- 135

Larnaca District

Village Nature of Work
Paevdhas Additional supply &
House-to-house
Molinl - House-to-house
Alaminos House-to-house
Pyrga Additional supply &
house-to-house
Alethrixo Additional supply &
house-t0-house
Ora House-to-house
Improvements
Aradhippou House~to~house
Aradhippou Extensions

Nicosia &
Famagusta
Limassol
Paphos

Larnaca

Nicosia &
Famagusta
Limassol
Larnaca
Paphos

Total

Summary

Kyrenia £346,629
177,270
101,02c

61,890
38,766

Total S 725,575

Domestic Water Supply
Schemes approved for execution in 196c¢c

Kyrenia ¢ 134,553
94,146

21,500
16,354
18,420

£ 28h,973

£

7,100
5,000
1,100

3,600

5,106

1,600
16,500
760

£38,766

NoteSchemes marked with an asterisk are those which

have been prepared in 1968.

Estimated Cost



