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l. «JW L
1.1 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 overall policy water resources, planning, design
and construction including all engineering hydrological end geological
aspects of all types of water development projects on the Island, It
also contributes towards the management of water resources and water
development projects together Tilth 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, groundwater
recharge works and other relevant works. Soil Conservation and
agricultural problems involved in the economic use of water are
responsibilities of the Department of Agriculture. The Government
institutional set up for water resources “eonservation and development and
the role of the Department of Water Development is shown on page 12

T.2 Departmental Organization

The Departmental organization is shown on page 13 and is
made up of

1. 2.1 Division of Water Resources

This Division groups together all services retired for the
collection study and interpretation of hydrological and hydrogeologi-
cal data both for ground and surface water, drilling works, control
of groundwater extraction and engineering geology problems as connec-
ted with the planning and execution of water works projects.

1.2.2

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, as well as, engineering geology problems.

1.2.3 Division of .Design

This Division deals with the detailed design and specifica®
tion work required for major projeots after they have been approved
as feasible. In this Division the drawing and topographic functions
of the Department are incorporated.

1.2.4 Division of Construction

" This Division is responsible for all construction twork
whether carried out by direct labour or by contract.

1.2.5 Dvision .of Operation pnd !Jledntenance

This Division assists in the operation and maintenance of the
major projects such as dans and town water supplies. Nor every major
project there is a Project Water Board in the case of Irrigation or a
Town Water Board in the case of town domestic water supplies, to which
we are a’liember.
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1.2.6 Division of Sma3J_ 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 and do not need elaborate planning and design procedures.

1.2.7

There is one regional office in Famagusta and one regional
office in Limassol with sub-regional office in Paphos. Also there is a
sub-regional office in Morphou. In these regional offices the mainwork
carried out is hydrological measurements, collection of engineering data,
operation and maintenance of projects and control of construction work
from the administrative point of view.

1.2.8 Office Management

This office is responsible for the office services, accounts,
labour, 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.

1.2.9 Legal Advisor

The Legal Advisor gives advice on the various legal problems of
the Department which include water legislation, contractors, and water
right problems. Also he drafts new water legislation whenever required
for approval by the Attorney General. He also deals with important legal
matters of the Ministry of Agriculture and Natural Resources whenever
requested to do so.

i. 3 - Staff

A list of the Senior Technical Staff is given on page 42 - 43.
The numbers of staff by post are .given on page 44.

1.3.1 A 0 intments
1.3.1.1 On a monthly (une_sjtabllshed .or .Tensorary) basis

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

IT Char. JPalantziCivil Engineer Class Il, with effect
from 1.6.71.

i6?. Fan., Loucaides,Civil Engineer Class Il, with effect
from 1.6.71.

@?. Andreas JProtopftpas, Civil Engineer Class Il, with effect
from 16.11.70, but assumed his duties with effect from 2.8,71 as he
was serving in the National Guard.

ljr. _& .Pitsillid.esl. Officer in charge of the Drawing Office
with effect fromT.1li.YI.

ljr._.Christos TheocharideaTechnical Assistant, with effect
from 1.1,71.



P« JPhinikarides«. Technical Assistant, with effect
from 1.1.71.

Mr. Vassos Nicolaou, Teohnioal Assistant, with effect from
1.1.71.

Mr._ .loannis Mouskouiidis, Technical Assistant, vdth effect
from 1.7.71.

Hr, Neophytos NicolaaatForeman 2nd Grade, with effect from

1.7.71.

Hr. Takis Kallis Foreman 2nd Grade, with effect from
1.7.71.

Hiss Par. MaratheftouL Draughtsman, with effect from
15.7.71.

Hiss -St. FapadopoullcmDraughtsman, with effect from o
15.7.71.

Hr., _Antgnis .Shellis® Technical Assistant, with effect from
15.7.71.

Hr. liyr. .Tfstathiou, Technical .Assistant, with effect from
15.7.71.

Hr. Vassos Tiyras, Technical .Assistant, with effect from
15.7.71.

Mr, Andreas Tsiakouris, Technical Assistant, vrlth effect from
15.7.71.

lir, Georghios Dicomits, Technical Assistant, with effect from
15.7.71.

Hr.. Nicos .~vroMnatis,. Technical Assistant, with effect from
15.7.71.

Hr. Panos AntoniadesL Technical Assistant-, with effect from
15.7.71.

Mrs,. ./inna loannou,Clerical Assistant, with effect from
1.5.71.

IiT3, Androulla Kaspari,Clerical Assistant, vdth effect from
1.5.71.

Miss. Athina Koronellou, Clerical Assistant, vdth effect from
1.5.71.

1.3.1.2 On Permanent Basis

Mr. Nicos fJtylianou, Executive Engineer, Class Il, with effect from
15.12.71.

lir. Hareos D™miotis™ Sxecutive Engineer, Class Il, with effect from
15.12.71.

Hr. Andreas Makis, Technical Assistant with effect from
1.1.71
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Mr. Chr. .Georghiades™ Technical Assistant, with effect from 1.1.71
Mr, Andreas lvciirtellan,Technical Assistant, with effect from 1.1,71
Mr. Andreas Pengerost Technical Assistant, with effect from 1.1.71
Mr,_ Georghios PittastTechnical Assistant, with effect from 1.1.71
Mr., .Petros .ljalckqulas, Technical Assistant, with effect from 1.1.71

1.3.1.3 O .Daily Basis .(Senior Staff).
Hiss Niki Michael,Topographer, with effect from 29.3.71
Mr._ Char..JCridiotis”™ Executive Engineer, with effect from 19.7.71

Mr. Petros Neophytides, Irrigation Engineer, with effect
from 5.8.71

1.3.1.4 Renewal™qf .Contract

Mr. Antonakis loannidest Legal Adviser, on contract, had his
contract renewed for another year, with effect from 18.8.71

1.3.1.5 Promotions” .Secondments
t r * t R
A number of Officers were promoted or seconded to the posts appearing
opposite thoir names:

1.3.1.5.1 .Promotions St FL!
Mr._ J.acovos .JacovLdes™ from Hydrologist, Class IlI, to Class |, with
. effect from 1.5.71
Mr._ .Michael Feppis. froram Geologist Class Il to Class |, with

effect from 1,9.71

Mr,_.Andreas ..Zevlarisft from temporary" Assistant Chief Foreman
to permanent Assistant Chief Foremann with effect from 1.1.71

Mr,. .Andreas .Vyras, from temporary Assistant Chief Foreman

to permanent Assistant Chief Foreman with effect from 1.1.71
Mr._JDenos Zoppos, from unestablished Foreman 1st Grade, to
permanent Foreman 1st Grade with effect from 1.1.71
Mr. Antonios Zakheos, from unestablished Foreman 1st Grade
to permanent Foreman 1st Grade with effect from 1.1.71
Mr, Neoklis .Poarngu”™ from Foreman 2nd Grade to Foreman 1st

Gradewith effect from 1.10.71
Mr. Omeros loakim, from Foreman 2nd Grade to Foreman 1st
Grade with effect from 1.10.71

1. 3.1.5.2 Secondments

Mr_ .Pantelis .Alexandrou, from Technical Assistant to
Inspector of Works with effect from 1. 5.71

Mr.. Georghios Koutist from Foreman 1st Grade to Assistant

Chief Foreman with effect from 1. 1.71

1.3.2 Resignations, terminations or engagements, transfers”
retirements



1,3.2,1 Resignations

The following officers resigned from the Department during
the year,

'r . Pol™n/ios Pana®ades”™. Executive Engineer, Class |1,
tendered his resignation with effect from 1, 4.71.

Hr,. Neophytos Ipmetrion,. ixecutive Engineer, Class |1,
tendered his resignation with effect from 15.9.71.

iliss Jilrini Kaimalcld” Drauglitsman, tendered her resignation
vrith effect from 20,9.71.

Irs. Aliki Kalathia, 'Draughtsman, tendered her resignation
with effect: from 14,9.71.

1.3.2.2 Termination of Engagement

Ix. Christqd, Theochari(ies, Technical Assistant, was retired
"by the Council of Ministers on .grounds of Public Interest with
effect from 10.31.71.

1.3.2.3 Transfers

Ir. I'arcos _I>gmioti si Executive Engineer, was transferred
from Nicosia to Limassol with effect from 1,7.71.

Mr,. Elias jSliades™ Inspector of ‘forks, waB transferred
from Paphos to Nicosia with effect from 1,7.71.

Ib?. Savvas _I(atsiannis,. Technical Assistant, Xx*as transferred
from Limassol to Nicosia with effect from 1.7#71«

Ir,. "Char. Hi Ctayrou8 Teclinical /assistant, was transferred
from Nicosia to Limassol with effect from 1,1.71.

Ir. Antonis Nicola, Assistant Chief Foreman, was transferred
from Famag ita to Nicosia with effect from 1,8.71.

ir, /rndreas Yiannalcouj. Administrative Officer, 1st Grade,
x;as transferred from the Office of the District Officer Paphos to
this Department on the 15th November 1971.

Miss Stella loannou, Cleric 2nd Grade, General Clerical
Staff was transferred to the Office of the District Officer, Nicosia,
xri.th effect from 17.11.71.

Mr,. George J-lji .Vassilioii™® .Permanent Clerical Assistant,
General Clerical Staff was transferred to the Department of Personnel,
xri.th effect from 21. 9.71,

Ib?,. Gorghios L,_ Teklos, Temporary Clerical Assistant,
was transferred to this Department from the Inland Revenue

Department on 20.12,71.
1.3.2.4 Retirements
Ir,_Andreas. .3fyrast Assistant Chief Foreman, retired

from the Government Service, due to age limit, on the
31. 5.71.



1.3.2.5 Destlie

Y..C., Tgirndjian, Superintendent of llorks, who worked in the
Department from the 1947 to 1962 when he retired, passed away on
18. 2*71.

Ch._ -heodosiadest Principal Clerk, who worked in the Depart-
ment from 3.9»47 to i/3.722 when he retired, passed away on 20.1,71.

1.3.3 Scholarships - FellqusM.ps - Congresses - Duty; Abroad.

During 1971 a number of Officers were granted scholarships,
others were sent on short courses or attended Congresses and/or Symposiums.
All the Officers who has participated derived the meximum of benefit.

1.3.3.1 scholarships - Fellowships
The Officers thus concerned are the following:

Ir. Qristos Phanartzis9 Hydrologist Class 1l,. was awarded a
scholarship by PAO in advanced hydrological studies and left Cyprus for
Arizona University, U.3.A. on 31.1.71.

HrNicos.”siourtis™ Topographer/lrr. Engineer, vwas awarded a
scholarship from the Pulbright Programme and left Cyprus for Missouri
Universitjr, U.0.A, on 16.8.71. His scholarship is. mainly in advanced
Irrigation and Hater Supply Studies.

fir.. Christos Isrconllis, Executive Engineer, Class |, was
awarded a scholarship in advanced irrigation and xmter management
studies in the University of Utah and left Cyprus on 14.9-70.

ljr. jJavvas. .TheodoSiou, Mechanical Engineer, Clas3 Il, who had
been awarded a scholarship in desalination completed successfully his
scholarship and was awarded the ii.Dc. :(Ung.) He resumed .hi.s duties
on 1.10.71. The scholarship was awarded by "CARRERAS' Ltd. and was
tenable in the U. K

1.3.3.2 Conferences .Abroad

My Ricos _Tsiqurtisr Topographer/Irr.Engineer attended the
gth European Meeting of the 1.C.l1.D., which was held in France from
the 14th to the 19th June, 1971.

Ifey C« A, C._ Konteatis, Director, attended two seminars one in
Roumania on Hater Resources Planning Techniques which was sponsored by
PAO and lanted from the 5th to 14th September 1971 and the other in
Zagreb, Yugoslavia, from the 4th to 11th October, where he participated
in seminar of the Economic Commission for Europe on water problems in
Southern Europe. b

~._ ICRQ_ Hassabis™ Senior Hater Engineer, attended a meeting
of the Economic Co-operation and Development Organization on Irrigation
techniques held in Greece from the 11th to 16th October, 1971.

Mr. C, Lytras, Assistant Director, attended a seminar on
Hydrogeology organized by PAO in Spain from the 13th to the 23rd October,
1971.



1.3.3.3 Dut"..abroad

Mr.. _J.- Jagp ovideg, hydrologist, Class I, visited the FAO Projectin Leb

non "between Uie list August and 5th September 1971 and attended the work
done there in the use of a ground water model for hydrogeological studies
to enable similar application in Cyprus.

Hr.. ,C«. .C._ Konteatis, Director, and Ir, C, Christocloulou
Executive ingin”er, Class |, visited the FAO Project in Lebanon between
the 21st and the 26th November 1.971 and observed the work and methods
used there for application to similar studies in Cyprus,

Ir._C.A.Cc Konteatist Director, participated in the analysis
of the Consultants proposals for the Morphou/Tylliria feasibilitjr study
in FAO Rome which lasted from the 10th to the 17th November, 1971.

1.4 Foreign Technical Assistance _
« During the year we received the following technical assistance:
1.4.1 United. Nations
Under the United Nations the following works were provided.
1.4.1!

Tinder this project the main studies were the Paphos Feasibility
Phase ”13' done mostly by the Consultants Sir M McDonald, Howard Humphreys
and Huntings of the United Kingdom. This study is part of the CUPP plan
of operation and is a continuation of the Paphos Phase "A.'. Feasibility
studies done by the Consultants T. Igledow of Canada. The study which
provides for the development of the Southeastern Paphos Coastal aquifer
and the river flow of the Xeropotamos river for the irrigation of the
Paphos Coastal Plains, is scheduled to be completed early in 1972.

1.4.1.2 Hr. A McLaughlan continued his assignment through FAO both
as the Resident engineer for Paphos Feasibility and also carried out
updating work for the CUPP studies.

1.4.1.3 Consultants Hr. Reid and 'A* Hewbery visited Cyprus twice during
the year and foilowed up the investigations and geotechnical work carried
out on several damsites.

1.4.1.4 Ur, Cheeller visited Cyprus investigated and reported on the
salinity problems of the Ovgos and Ilzuza river in connection with the
possibility of building dams on these two rivers,

1.4.1-5 Ik*. U, Roger was appointed Resident engineer for the Morphou
Feasibility Study.

1.4.1.6 Dr. Dixon UNDP Expert on desalination visited Cyprus at the
request of the Cyprus Government to provide advice on the possible use
of desalination techniques here.

1.4.1.7 Several consultants from FAO including supervisory staff and
IBRD/FAO teams visited Cyprus in connection with the progress of various
projects.



1.4.2 British Technical Assistance

mo received during the current year important British Technical
Assistance in various fields as follows:

1.4.2.1 The Akrotiri Feasibility Study through the Consultants Howard
Humphreys, Sir Il, McDonald and Huntings continued its operations throughout
the year and the final report is expected to be submitted early in 1972.

The study provides for the Development of the Kourris river
flow, the further development of the krotiri aquifer and the conjunctive
use for irrigation and domestic water supplies of the Xcmrris, Yermassoyia
and Garyllis rivers as well as the aquifer supplies.

1.4.2.2 The L'yrenia range aquifer investigations were twice locally
supervised for a period of about two months by Dr. Dixey. A number of
boreholes were drilled on the range reading depth of the order of 1000ft.
through the limestone and or Lapithos Chalks, Important quantities of
water were revealed through testpumping. The progress is rather slow
due to the difficulties of drilling through the hard and eavenous lime*
stone and it is expected that the services of Dr. Dixey will also he
required during 1972 when his final work may he awaited.

1.4.2.3 Assistance was provided in the field of desa.lination with
emphasis on its conjunctive use with fresh water supplies. A team leaded
by Dr. Mawyer Chief economist of the m®\ter Research .Association visited
us and discussed the initiation of such a study which has been already
started. Dr, Mawyer is expected to pay another visit in 1972.

1.5 G/prus National Inter-Departmgntal and Departmental Committees
1.5-1 International Hydrological Decade

This Committee was set up on 19th August, 1964 for U.N,De3.C.O. *s
Hydrological Decade (1965-1974) and is composed of the following persons:

Chairman Mr. C,A.C. Konteatis,
Director, 'later Development Department,

Cecret™ary Mr, N, Chr. Toufexis,
Asst. Head of ™Tter Resources Division.

Member s Mr.Y. Hji Gtavrinou,
Director, Geological Survey Department.

Mr. A. Papasolomontos,
Director, Agricultural Department.

Mr. Th. Christou,
Director, Agricultural Research Institute.

Mr. G. Seraphim,
Director, Forest Department.

Mr. CI. Philaniotis,
Asst, Meteorologist, Meteorological Office,



The main activities during the .year were the hydrometeorological
observations taken in the Representative basin of Limnitis and Vasilikos
rivers, as well as the evaporation observations taken at Athalassa. The
results are reported to the Secretary, Co-ordinating Council for the I,HMD.
Pari*.

1.5-2 International Coimnission on .Large .Dans

The Cyprus National Committee on Large Deins (OMOOLD) was elected
to full membership of the International Commission on Large Dans in 1962.
During 1971 the National Committee was composed of the following members.

Chairman Mr, C.A.Co Fonteatis,
Director, 'later Development Department.

lIG?A\w : Mr. C.C, Artemis,
Executive Engineer, Division of Design.

Members F?. K.C, Hassabis,
*Senior Hater engineer.

Hr. Y. Zambarloukos,
Representative of the Association of
Civil Engineers and ‘rchitects.

Hr, G, Daraskovaides,
Representative of the Association of
Contractors.

The main activity of the year was the organisation of a lecture
delivered by the Chairman of CONCOLD on March 10th, 1971 with the title
"Planning for Dans in Cyprus".

The lecture was a sucoess in all respects.

The 39kh Executive Meeting of ICOLD was held in Dubrovnik
Yugoslavia on 4th - 7th October, 1971- Cyprus was not represented.

1.5.3 Internati.onal CoEmisslon , on Irrigation and jlrainage

The International Commission on Irrigation and Drainage was
set up in 195° in order to meet the need for a non-governmental
international organisation for the stimulation and promotian of the
development and application of the science and technique of irrigation,
drainage, flood control and river training in the engineering, eoonomic
and social aspects. Prom 11 member countries at the beginning, the
organization has grown to one that now has 62 member countries.

Cyprus is a member country of the International Commission on
Irrigation and Drainage since 1954. The Cyprus Committee on Irrigation
and Drainage was formed in 1964 and at present it is composed of the
foilowing:

Cjiimian Mr. C.A,C. Fonteatis,
Director, Later Development Department.

Secretary Mr. D.li. Patsalides
Irrigation Engineer
Hater Development Department,
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M—O fficio Director,
Members Department of Forest.
Director,

Department of Agriculture.

Director,
Agricultural Research Institute.

The following activities were carried, out by the Cyprus
Committee during the year:

It continued to keep correspondence with the central office

of the 1*0*1,3). for the Interchange of information between its national
committees.

All publications such as bulletins, Annual Reports and other
documents which were sent by the 1,0,1,D, or any member country of the
I.C.1.D, wore distributed to all members.

Mr. IT, Tsiourts, former soo*etary of the C.C.I.D. has repre-
sented the Cyprus Committee at the sth European Meeting on Irrigation
and Drainage at Aj.x-Fn Provence, France, which took place between the
14th - 19th June 1971.

In July 1971 the constitution of the Cyprus Committee on
Irrigation and Drainage was approved.

The constitution sets up the framework within which the
committee acts in order to accomplish its own objectives.

1.5.4 i (mal ~fater “MupjFLy Association

The Department of Pater Development was an associate member

of the 1.17*3,A. until 1969. Late in 1969 a Rational Committee was
established made by of:

Hr. C.A.C. Fonteatis,
Director, Mater Development Department,
as Chairman,

Hr. 0. Charalambous,
Superintendent of h'orks of the Hater Development
Department, as Secretary.

and the representatives, of the Ministry of Interior and Hater
Boards of Nicosia, Limassol, Famagusta and Larnaca as members.

1.5*5 TleetingS Tqf the Director with the .Staff

Geveral meetings wore held during the year under the Chairman-
ship of the Director with the Heads of the Various Divisions as well as
with other members of the staff to discuss various aspects of works >and
personal matters, Interdepartmental meetings with the Departments of
Agriculture, Forests, A.R.l. the Geological Department, Meteorological
Office, Fisheries Department and the District Administration were also
held during the year.



1.6 ~a'ber Resources

1971 was a year of an average rainfall having reached 5°1
millimetres average throughout the island vihich is equivalent to
99.6/0 of the normal, -Jhereas, the winter months December and January
were about 50,- of the normal, yet February was 30™ higher and April
was 4 times that of the normal. Thus we had a wet spring, April
being the wettest month ever recorded. This had a good effect on the
irrigation requirements of crops end in particular it resulted to a
high yield of wheat. The snow fall on Troodos was also considerable
during the year and lasted until the end of April.

The flow in the rivers was well below average and the major
dams were only about half filled -with water. The small dams on the
mountains were filled and over flowed as usual.

During the year 55 boreholes were drilled by the Department
for prospective purposes such as domestic water supply and irrigation.
The most important programme was that of the investigations on the
Kyrenia range, which consisted of deep drilling exceeding 1000 ft.
in hard limestone.

The ground water situation in the main aquifers of the upland
continued to deteriorate during the year with a decline of the water
table continuing. Over extraction in the main aquifers of Morphou
Famagusta Kid /lcrotiri increased during the year and especially in
Marphou where the plantations are expanding by 7000 donums every year.
The enforcement of the Special Measures Law in Morphou and AKrotiri
where it was in force during the year was rather dissapointing. In
Morphou only 55 water meters were installed during the year and in
Akrotiri only 10, whereas in Famagusta where the Lav: was not in force
only 3 water meters were installed. The application of efficient
systems of irrigation in these regions has not been satisfactory either,
and it can be said that wastage of water during the year was the most
important contribution to the declining of the water table. There is
no doubt that with the continuing of the over pumping, the wastage .
of water, and the extension of cultivation in the Morphou aquifer,
this aquifer runs the risk to reaoh the same situation as that of
Famagusta where pumping is only achieved from the annual recharge.

In the /lcrotiri peninsula the situation is more hopeful with the two
dams having been built in the region and whose full utilization can
now ensure the present requirements, and the equilibrium of the aquifer.

Mith the completion of the Akrotiri and Paphos Feasibilitjr
Studies it can now be said that certain parts of these aquifers still
have some possibility for additional pumping whereas other parts show
a decline, .lven distribution of pumping is therefore necessary in
order to maintain the proper balance of the aquifers. Regarding the
Morphou aquifer apart from the Special Measures Law, our main objective
now is to complete the study of the Morphou Feasibility Project whose
main aim is to save this aquifer from devastation,

1.7. Plarniing ,and Design of Projectis
The main works during the year were

1,7.1 Paphos Feasibility Study - This study is a continuation of
the CUPP and it is the part dealing with the Technoeconomic study

for the development of the water resources Gf the Paphos coastal
region and of the rivers discharging into it. This study is scheduled
to be completed in early 1972.



1.7.2 The Akrotiri Feasibility .Study has also been going on during
the year using the same consultants and counterparts so that both these
studies are to be produced using the same criteria, basic assumptions
and considerations. This would enable a more realistic comparison of
the results of these two projects.

1.7.3 Additional planning work and computerized studies undertake»
by the Department been going on throughout the year for various parts
of Cyprus.

1.7.4 /1so planning and design works have been undertaken for the
supply of additional water for Nicosia from Morphou and Pendayia.

Field and laboratory investigations have al30 been undertaken
on several damsites such as the Asprokremmos damsite for the Paphos
Project, the Kalavassos Khirokitia, Dhypotamos and Panayia tis Agapis
damsites for the Larnaca regional project, the Kyra, Kalochorio and
Ayios Theodoros damsites for the Morphou Project and the Ayios Nicolaos
(ifakopetria) and Arakapao damsites for small local projects. In
addition foundation investigations were carried out for other damsites.
For other Departments works were carried out on the new Nicosia Morphou
road for the Public Works and on the Forest Industries Project.

Grouting works for maintenance purposes were carried out by the
Department on the Lythrodondas upper dam, on the Xalopanayiotis dam
and at the Ayia Sophia mosque in Nicosia. This latter work is done
under the supervision of the UK '00 and the Antiquities Department for
the purpose:of strengthening the foundations and Masonry structure of
the mosque.

1.8 Construction

During the year about 0.9®,400 were spent on the construction
of various projects all over the island which include projects for 57
rural domestic water supplies, 48 minor irrigation, 14 major irrigation,
2 town water supplies and 3 river training and antiflood a3 well as a
great number of smaller water supplies and irrigation schemes from funds
deposited by the village water commissions or by the irrigation committees
concerned. The total estimated cost of all the executed projects is
about £1,600,000.

The largest works under construction during the year were:
1.8.1 Rural domestic water supplies
Important schemes were:

The Morphou domestic water supply scheme which included
additional water supply and a new distribution system. A major regional
water supply scheme was executed for Platanistasa and other 4 Pitsilia
regional villages which included the supply of additional water from
the Pikromiloudhi Spring at Troodos. Another major regional scheme
for Lefkara Kato Drys and Vavla was also executed which provided for the
pumping of water from the Khirokitia Famagusta Water Supply reservoir
to these highland villages. Other Uegional Water Supply ~Schemes in
Famagusta and Larnaca Districts were also executed.

Of the small irrigation schemes, important irrigation schemes
in Morphou Psymolophou and Saitas lioniatis were executed.



The Famagusta hater Supply Scheme continued during the year
with the starting of the construction of the Lefkara dam of the
Khirokitia treatment works and of the main conveyor from Lefkara to
Khirokitia.

As regards Nicosia water supply the Tseri scheme with 2
boreholes was completed and is providing additional water to Nicosia.
The Pendayia scheme to provide 1 million gallons of water per day
additional to Nicosia using the existing pipeline from the Syrianokhori
pumping station to Nicosia and additional pumping units will be started
during the year.

During the year also important major irrigation works were
started such as:

The llassari dam. [1t3 construction was undertaken by the
Department thraugh. direct labour. This dam with a series of spreading
grounds downstream will contribute to the recharge of the aquifer using
the Serakhis river water.

The Palekhori dam has been under consideration for some 15
years now and at last it was decided to build it. This is a concrete
dam being built by a contractor. The site of the dam is situated on the
Kambi tributary of the Marouliena stream just upstream of the confluent
with the Maroulena mair. stream where originally it was contemplated to
build a dam. The original site selected 15 years ago was at the confluent
with the Marcullena stream and was new found to rest on a fault zone which
might cause land slides in the reservoir. It was therefore decided to
move the damsite into the Kambi tributary a little upstream of the
confluent. As the flow may bo rather limited there, a diversion woir
with a conveyor pipeline from the Maroullena river to the dam has also
to be constructed.

Of the 5 major projects mentioned in the 1970 annual report
as not having been started due to'administrative formalities, the
Palekhori and liassari dame are the only 2 which have been started during
1971. It has therefore again to be noted with regret that schemes
such as the Yermasoyia, the Argaka Magounda and the Mavrokolyrabos dam
distribution systems were not started during 1971, although considerable
discussion had been going on about thorn especially regarding the former.

The average number of labourers employed by the Department
during 1971 was 954 as compared with 1029 in 1970. 41.40" were classed
as regulars whilst approximately 49.60; were skilled employees, 7.90%

semi skilled and 42.50/ unskilled. 4.197 of the labourers employed were
Turks.

The approximate monthly average of labourers engaged was as

follows:
January 806
February 088
March Q27
April 918
May 934
June 973
July 1131
August 1173
September 1016
Oct ober 2903
November 932
December 848

Monthly Average



1*9 Operation and Maintenance”of Projects

With the present establishment set up the District Officers and.
district administration of the. Ministry of Interior in general are primari-
ly «-responsible for the management of the various domestic water supply
and projects. In the case of the Government Projects the Department of
Water Development is the technical advisor and actually responsible for
the maintenance of these projects. The required funds for the maintenance
of the major projects i3 included in the budget of the Water Development
Department. In the case of the seedier irrigation projects and rural
domestic water supplies the administration and maintenance is done through
the Village Water Commissions or the Irrigation Divisions concerned. The
Department of Water Development is called in for technical advice and
maintenance works as may be required by the Divisions and Commissions.
Regarding the town water supplies there are Town Water Boards headed by
the District Officer with the Director of Water Development as a Member,
for the administration of the town water distribution.

The Government policy now is that the Government remains responsible
for the supply end conveyance of water up to the town’'s reservoir from
where the distribution of water is the responsibility of the Water Board
concerned.

1.9.1 Major irrigation Works

During the year several routine maintenance works were carried out
on the major dams and a total amount of about £3 340 were spent during
the year, on Government built dams as well as an amount of £942 on
contributory projects.

The water available in the dams excluding Yermasoyia dam, for
which no distribution system has yet been built, was 5 352 000 cu.m, of
water of which 2 467 000 that is to say 46X was sold for irrigation, as
compared with 1,901,000 cu.m, sold in 1970. That is to say there was
an increase of utilization of about 6. from 1970 to 1971. The gross
increase from the sale of water was £26,891 compared with £22,594 in
1970 whilst the expenses were £15,861 in 1971 as compared with
£11,417 in 1970.

1.9.2 Town Waer jjupplies

Two town domestic water supplies are administered partly as
Government projects, these being Nicosia and Famagusta.

1.9 2.1 Jjjjigsia

During the year the distribution system of .greater Nicosia was
extended by 25,550 ft. of 4 to 6 in diameter asbestos cement pipes. The
total amount of water conveyed from all sources during the year was
7,750,000 cu.m, whilst the highest daily consumption was 27,386 cm.m.
which is equivalent to about 50 gallons per capita per day on a popula-
tion of about 120,000. The revenue from the sale of water was £188,500
during the year.

1.9- 2. 2 Famagusta ...Hater iSupply

The Government supply to Famagusta during the year from the
Khirokitia reservoir using the boreholes at Khiroldtia and the Vasilikos
river water was 1,390,000 cu.m. This quantity of water supplied from
the Khirokitia reservoir during the year represented 71 of the total supply
to Famagusta the remaining having been supplied from the Water Boards bore-
holes at Phrenaros. The revenue to the Government from the sale of this
water to Famagusta reached £63,714»200 during 1971.



1*10 Finance arid expenditure

During the year the total expenditure reached £1,476,000 including
all administration costs. The largest item of expenditure was on major
irrigation projects for which £335,000 were spent. The administration
costs including hydrological observations, consultants fees and major
projects investigations reached £371,000 during the year which represents
33.5” of the total departmental expenditure. This as can he seen from
Table 3, is one of the highest over reached being however less by 4%
than that of 1970, Obviously these overheads are very high and they can
be attributed to the fact that considerable planning work and Feasibility
Studies have been going on during the last few years. It must be assumed
that full scale construction works will start as soon as the Feasibility
Studies will be completed and in that case the overhead expenditure of
the Department should be substantially reduced.

The monthly expenditure of the Department as can be seen from
Table 2 is very unevenly distributed ranging from 1,2: in January and
slowly increasing to 43,4'i in December, This obviously is very unsatisfac-
tory and it has to be attributed on the institutional set up of the
Government in general, and of the various Departments and Ministries
dealing with water in particular. The formalities to authorize projects
obviously tahe a long time and the first few montha of the year are almost
wasted as far as construction works are involved.



Table 1 - 1971 FExpenditure - Water Development Department
Government Contribution
Details fu%ds Bene?’%iaries
1. Administration 262,523 _
2. Irrigation, Drainage and Dars 424,095 60,228
3. Town Water .Supplies 72,258 5,120
4. Village Water .Supplies 179,579 193,446
5. Drilling and Prospecting 50,388 -
6. Hydr. Obs. Research and
Weirs ......... e 19/359 1' B
7. Workshops (.Maintenance) 18,588- -
| 8. Purchase of Machinery tools
and' equipment '’ -
0. Consultants' Fees 26,299 -
re Govt. Water Supplies 5,754 -
11. Major Projects Investigations
and Surveys 33,349
12. Greater Nicosia Scheme 112,375 _
l 13* \'\//IVater Supply. Special
easures Law 176
:14. Flood Damages | 1,107 836
15. Erection of Buildings 65 _
:i6. Stores | 5,612 _
Includes Ordinary and Develop-
ment Expenditure 1,216,496 259,630
S—Ir=S=——
Breakdown of' Administration
1. Personal Emoluments 154,249
2. Casual Assistance 8,925
-3, Technical Assistance 34,364 _
4. Travelling 21,408 - -
5. Mce & Oper. of M Trans-
port 21,269
6. Office Expenses 3,796
7. Leave pay to H.E, 18,316
8. Local Training of Staff 196 : i
L =T§=t—'=a—'=l======= —S=====5=3J

Total

262,523
484,323
77,378

373,025
50,388

19/359
18,588

4,889
26,299
5,754

33,349
112,375

176
2,023

65
5,612

1,476,126

154,249
8,925
34,364
21,408

21,269
3,796
18,316
196



Table 2 - Monthly .statement of Development Expenditure

for

A517A  Ajjprgygd £2,233,630

Add. o/Warrants
10, 34, 46,47,22 and

5/71 £ 62,810
Total £2,296,440
Monthly ~“EXpenditiire’  Balance £ to date
Month ,> Up_doo nate £ expended
January 28,430 28,430 2,268,010 1.2'F
February" 33,110 66,540 2,229,900 2.8/
March 53,186 119,726 2,176,714 5.:%
April 105,817 225,543 2,070,897 9.7/

i : May 65,439 290,982 2,005,458 12.6/
June 46,051 337,033 1,959,407 14.7/
July 30,848 367,881 1,928,559 16.2/
August 64,572 . 432,453 1,863,987 18.3/
September 120,259 © 552,712 1,743,728 24.7/
October 60,750 613,462 1,682,970 26.5/
November 167,097 ' 730,559 1,515,381 33.8/
December 215,446 996,005 1,300,437 43.4/
Summary
Approved amount £2,296,440 (ioo0<)

Less Actual ! xpenditure £ 996.005 (43.4%)

Unspent Balance £1,300,435 (56.6%)



Table 3.

.Statement of 'Expenditure.

Serial
No. Details 19 71
1. Administration . 262.523
2. W/shops* M ce of Plant and Stores 24.200
3. Purchase of Machinery tools etc., 4,089
4. Hydrological Observations 19,359
5. Consultants' Fees 26,299
6. Major Projects Investigations 33,349
Sub-Total "A" 370,619
7. Drilling of water 50,388
8. Water meters for wells and
176
Boreholes
. Town Water Supplies 195,602
10. ; Village Water Supplies 373,025
11. Small Irrig. Projects 101,543
| Major Irrig. Projects 384,773
12
Sub-Total ;B? £1.105.507
Grand Total £1.478.126 .
f. of Ato B

- ===== gag==Sa= ============



Major Irrigation Works -

Scheme

COIJTRIBIrTfORY SCHEIVES

Syrianokhori-D. House
Syrianokhori ”Kokkinogi':(i)
Syrianokhori ”Kokkinogi;:(ii)

Morphou-Reclr'Prot opapas” (1967)
Morphou-"Serrakhis" Spr.Grounds”

ilorphou—Serrakhis” Compens.

Morphou ::3errakhistt Spr.Grounds'

Ovgos - Compensations
Famagusta-Dherinia

Palekhori - Kambi
DillIS - GOVERNIVENT ONLY
liassari

Lefkara

Lefkara—Khirokitia—Pipeline
Lefkara-Khirokitia-Treatment
Pomos - Compensations

Kal opanayi oti s-Compensati ons
Kalopanayiotis-Electricitjr
Kalopanayi oti s-Grouti ng
M&vrokolymb os
Polemidhia-Compensati ons
Polemidhia-Promissory Notes
Agros Diversion

ilgros Blanket

Athalassa- Spillway
Yermaspyia

Kiti Compensations

DI STRIBUTIONS-Govt. Only

Kiti - Pervolia
Kiti—Phase 111

ICiti-Improvements
c/f

(23-11)

Amount
Dedgggered

4,229,000

976,000
3,000,000
1,758,000

14,000
840,000
13,533,000
339,000
24,000,000
10,500,000

40,000,000
197,472,000
58,000,000
10,000,000
90,000
6,072,000
417,000
1,240,000
8,275,000
400,000
65,550,000
4,923,000
222,000
430,000
29,389,000
63,000

13,308,000
27,000,000

= 457,000
522,497,000

aP «g

Estimated Cost

GoveEn ment

4,229,301

976,454
3,000,000

1,760,177
14,000
839,629
13,533,000
4,176,238
24,000,000
10,500,000

40,000,000
197,472,000
58,000,000
10,000,000
90,000
6,072,000
417,000
1,240,000
3,275,000
400,000
65,550,000
4,923,000
222,000
430,000
29,389,000
63,000

13,308,000
27,000,000

457,000
!' 526,336, 799"

Village

2,116,151
976,454
3,000.000

1,172,194
3,000

280,211
6,767,000

1,392,079
12,000,000
3,500,000

31,207,039

Total--—--
£

6,345,452
1,952,908
6,000,000
2,932,371
17,000
1,119,840
20,300,000
5,568,317
36,000,000
14,000,000

40,000,000
197,472,000
58,000,000
10,000,000
90,000
6,072,000
417,000
1,240,000
8,275,000
400,000
65,550,000
4,923,000
222,000
430,000
29,389,000
63,000

13,308,000
27,000,000

457,000
557,543,888-

dovernglenT

4,041,429

223,479

2,919,529
279,286

315,375

3,360
8,573,562
5,936,263

36,000,976

153,251,499
36,963,584
1,555,221
98,050
888,100
417,000
1,179,389
229,048

65,550,000

179,485
18,200,149

62,400

u, 246,859
750,000

457,000
849,421,043

J

* —k

. _QP EXPENDITURE FOR TI7J YEAR X IlI

Actual Expenditure
. Village Toéal

2,020,714 !

223,479
2,919,530
180,714

6,062,143
446,958

5,839,059
460,000

105,125 420,500 '

1,120
4,286,781
1,978,755

4,480

12,860,343
7,915,018

- 36,000,976
153,251,499
36,963,584
1,655,221,
98,050
- 888.100
417,000
- 1,179,339
229,048

65,550,000

- 179,485
18,200,149

- 62,400

11,246,859
750,000
457.000

361,137,261

—d

11,716,218

-»e»,



Major Irrigation Works -

b/f

Mavrokolymb os

Mavrokolymbos Compensations
Polemidiiia

ICalopanayi oti s
Yermasoyia-Outlet Pipe
Pomos

Arghakar-Magounda

Total

(2D-11) ContT

1 Amount _
1 Dedaggered

522,497,000

6,300,000
1,398,000
203,000
1,331,000
1,941,000
15,963,000
40,000,000

590,133,000

Estimated Cost
Government Village Total
....... o :

526,336,799 31,207,089 557,543,888-
6,300,000 - 6,800,000
1,39s,000 _ 1,398,000
203,000 — 203,000
1,381,000 J 1,331,000
1,941,000 - 1,941,000
15,963,000 - 15,968,000
40,000,000 - 40,000,000
594,027,799 ; 31,207,009 625,234,838

Government
£

349,421,043

1,075,850

276,855
1,500

576,087
15,314,740

367,166,075

1

Village
£
11,716,218

11,716,218

Actual Expenditure

Togal
361,137,201

1,075,850

276,855
1,500

576,087
15,814,740

T

378,882,293



stateisnt Ol expanpitopp For tin; t/m A971

MINCH IRRIGATION WORIin COITRIBUTORY SCiSsS

Schemes Estimated Cost Actual Expenditure
GovelR/"nment Village Total Govegzment Village Toéal
£ £

Anglissides 161,488 80,242 241,730 151,228 75,614 226,842
Akhyri tou-Vrysoulles 1,045,502 523248 1.568.750 60130 30.064 o0 104
Akhna (1968) 863,666 435,332 1,303,998 120,500 60,250 180.750
Athio_nou "Marmarika” 2,200,000 1,100,000 3'300.000 1.294.266 647 133 L 941,399
Akaki T ‘amena” 1,800,000 450.000 2.250.000 1,795,858 448,963 2,244,821
Galini 666,740 334,371 1,001,111 655,132 327,566 982,698
Famagusta-Dherinia Rech. 3,762,776 1,882,388 5 645.164 976.198 188098 L 164296
Gaidhouras 733.000 367.000 1,100,000 403.477 501,738 505 215
Kyra .. 4,048,364 4,848,365 9,696,729 4,751,648 4,751’649 9.503.297
Kyperounda "D heisis" 545,509 272,755 818,264 434,746 217,372 652 118
Kyperounda "Dhymes” 1,200,000 800.000 2,000,000 890,654 593,770 . 484'424
Kyperour_‘lda fiKlima” 810.000 540.000 1.350.000 771.157 514 104 1:285;261
ICatokopi a _ 158,726 159,725 318,451 126,597 126.593 253 105
ICalopanayitos ".Ayc ICyriakos" 134,102 128,453 262.555 126687 191 719 203,19
ICato Pyrgos 2.400.000 1,200,000 3.600.000 2.230.136 1,115 066 L oaa
K*. Pyrgos ;fTyllirias” 234,641 118,322 352,963 199,739 90 869 ,299’608
ICato Pyrgos Mce of Dam 67,000 33,000 100,000 67.435 33'717 1011152
Kalo IChorio Klirou Mce of Dam 100,000 50,000 150.000 66667 33'333 100-000

ICato Honi-Antiflood 765.000 765.000 1.530.000 660,262 660 . 262 '
Kelokedhara "Ziripilli” 4.305.000 1,500,000 5,805,000 4,030,144 L 204 246 1,320,524
K-oma-tou-Yialou Pish Ponds 1.500.000 1.500.000 4,000 ’ ’ 5,434,390
Louvaras K. Pervolia” 500.000 250,000 750.000 498,768 549.334 4,000
Mato Xoutr aphas-"Koni zos:1 4.667.000 2.333.000 7,000,000 3,167,227 1583613 748.152
Lythrodhontas Mce of Dam 33,333 16,667 50,000 33,333 e 66 4,750,840
Maroni 1,959,106 1980,053 5 939159 1,238.312 R 50,000
Morphou ?Teratsia” 13,876,640 13,876,641 27,753,281 13,476,173 13.476.175 1,532,468
Nikoklia :iRiver Training” 5.425.000 6.075.000 11,500,000 3,880,036 v 25,952,34s
Prodhromos M ce of Dam 73,577 36,288 109,865 9,955 078 8,223,-900
Pot ami 039,192 420,595 1,259,787 98.667 49,333 14,933
Pera—Pedi Mce of Dam 66,650 33,350 100.000 62,953 31'477 148,000
Peristerona ) 99,955 N J 94,430

1,985

Astromeritis ) 150,436 50,478 300,369 32,978 10,992 5955
o/p 55,397,448 | 39,760,228 | 95,657,676 42,365,063 32,383,755 74,748,8is



MOICR IRRIGATION WCHC3 (‘Cont*)

Scheme

b/f

Peristerona
Peristerona )
Astromeritis ) £2,300.-

Estimate
Feristerona )
Astromerits )
Orounda

Trimiklini Mce of Dam
Psimolophou

Trimiklini

Trimiklini Est, £906.-Rev.
Xylotymbou

Tris Elies ~Diploma”
Xyliatos "Ayios Kyriacos"
Xyliatos Antiflood

-Total

Estimated

GoveEnment

55,857.443
5,275,000

1,150,000

250,000

102,753
7,200,000
3,333,000

604,900
1,507,449

521,289

480,000

555,000

76,876,839

Cost
Village
£

39,760,228

5,275,000
' 767,000

38.3,000

133,000
67,000
50,000
51,377
3,600,000
1,667,000
301,951

753,236

260,645
120,000

185,000

53,374,937

Total
£

95,657,676
10,550,000

2,300,000

500,000

m154,630
10,800,000
5,000,000
906,851
2,260,685
781,934
600,000
740,000

130,251,776

Gove7rgn ment

42,365,063
5,198,256

985,173

74,124

31,723
3,598,468
3,267,669

320,927

47,379

4S.447

465,135
526,814

56,929,178

32,333,755

5,198,257
656,783

328,391

42,357
21,179
10,509
15,862

1,799,234

1,633,834

160,464
23,689
24,224

116,233

175,604

42,590,505

Actual - Expenditure
ViII&ge 3

Total
£

74,748,818
10,396,513

1,970,347

148,249

47,585
5,397,702
4,901,503
481,391
71,068
72,671
581,418
702,418

99,519,683



Village Water .Supply Works

STAT'SHSNT OR wxfwb”® iturb for the yfff UT7I
contributory 0O0OlIUMs



Village VJater Supply' ‘ orks (Centl)

Scheme

b/p

Lefkara Regional Scheme
Lefkara Phase 1 B 2
llorphou

Haloimda

Kapouti

llotides

ILLtsero

ifelini

llathiatis

Hata

ITikitari

Petra

Potajnos Yermasoyias
Peristerona-Paphos
Pedhoulas

Pendakomo

Phinikaria

Pano Arodhes

Tembria

.Sina Qros Part i
Svrykhou

Tembria .
Lvrykhou ; Phase il
Tembria

Sina Oros
Pvrykhou Part 111
Rvrykhou Nevi Scheme
Tseri

Tokhni
Voroklini-Livadhia
Vitsadha Old Scheme
Vitsadha New Scheme

C/p

Government

78,165,693
30,000,000
2,050,000
9,528,765
800,000
15,1000,000
L, /60 0vHm
i,4a00,000
2,934,000
2,092,743
201,750
931,005

4,418,377
1.450.000
1.250.000
", 00,000
1,000,000
2,250,000

543,777

901,043
6,100,000
1.750.000

660,327
1.500.000

510.000
2.750.000

650.000

780.000
4.659.000

1104,655,844

Istiraated Cost

Village
59
84,356,269

2,050,000
14,510,502
800,000
17,000,000
1,400,000
1,400,000
1,466,000
697,579
201,750
1,164,168
988,55s
13,383,566
1,750,000
1,250,000
9,300,000
1,000,000
3,250,000
195,760
87,004
261,013
378,433
522,605
7,900,000
2,250,000
660,327
1,500,000
510,000
2,750,000

780,000

179,763,539 |

Total

163,021,967

30,000,000
4,100,000
24,039,267
1,600,000
32,000,000
2,800,000
2,800,000
4,400,000
2,790,322
403,500
2,095,173
-1,977,117
22,801,743
3,200,000
2,500,000
17,800,000
2,000,000
5,500,000

1,087,554

1,802,036
14,000,000
4,000,000
1,320,654
3,000,000
1,020,000
5,500,000
. 650,00C
1,560,000
4,650,000

364,419,383 ?

Government

54,577,097

17,504,292
334,208
9,158,501
780,481
10,853,930
1,347,272
935,865
998,873
402,311
187,959
48,491
820,028
3,913,059
1,133,143
1,161,386
5,176,862
343,487
2,218,783

100,880

890,333
4,746,124
1,461,920

498,184

656,442

117,000

1, 313,216
494,762
738,072

2,.094,215

125,360,451 =

Actual Expenditure
Village""- * Total

60,589,315 115,166,412
17,504,292
384,203 768,416
13,945,68-3 23,104,189
780,461 1,560,922
12,303,648 23,157,628
1,347,273 2,694,545
935,365 1,871,730
499,437 1,498,310
134,104 536,415
187,960 375,919
60,601 109,092
820,028 1,640,056
18,257,243 22,170,302
1,373,210 2,511,358
1,161,387 2,322,773
6,340,071 11,516,933
843,483 1,686,975
3,206,114 5,424,897
36,317
16,140 201,760
48,423
373,940
516,394 1,780,667
6,144,478 10,890,602
1,379,611 3,341,531
498,185 996,369
656,442 1,312,884
117,000 234,000
1,313,217 2,626,433
494,762
738,071 1,476,143
2,094,215

135,305,559 ~ ~ A~



Village Water Supply Works (Cont?)

Scheme

Vasilia
Agridhaki
Syskiipos
Ay.Srmolaos
Ay. Marina
‘Asomatos
‘Pellagra
Orga

Livera

Ay. Marina Part VIII

bl £

sAsomatos Part IX
Vasilia Part X

Meloushia

Tremet oushia

Arsos
Vatyli
Strongylos

Tremetoushia

Arsos
Vatyli
Strongylos
Arsos
Vatyli
Strongylos
Vatyli

Strongylos --.
Tremetoushia '

Arsos
Vatyli
Strongylos
7erald.es

cf

Wv

Fart |

Al

Al

Alll

~oN

AV v

AVII
AVIII

Estimated. Cost
GoverEment Village
184,655,844 179,763,539

48,404

50,148

61,307

25,395

223,644 14,185

18,915

1,773

6,592

6,592

934,848 311,617

699,768 349,835

118,023 113,021
714,193

1,666,450

12,345,385 1,547,418

6,818,792

714,193

442,000

. 413,000

3,039,000 1,829,000

177,000

624,000

4,043,000 2,847,000

236,000

4,742,000

5,685,000 473,000

3,850,000 3,350,000

2,500,000 2,500,000

14,000,000 14,000,000

4,333,000 2,167,000

56,021 65,191

237,202,726 225,933,417

Tod;al

364,419,383

461,955

1,246,465
1,049,653
236,044

23,806,431

5,900,000
7,800,000

10,900,000
7,700,000
5,000,000

28,000,;000

.6,500,000

121,212

463,141, 143

Government

125,360,451

194,925

454,618
25,333

96,422
645,014

11,072,735

105,486

626,234

3,994,034
2,388,370
2,203,122

11,044,062

4,317,204
41,529

162,569,539

Village

135,306,559
30,138
7,537
9,043
16,030
9,043
12,056
1,503
4,522
4,521
151,541
12,667
96,424

1,505,037
1,397,529
6,235,133

645,013
15,362
14,338
63,497

6,145.
96,654

440'972

44,299
3,330,488
331,773
2,388,372
2,203,124

11,044,061
2,158,1603

48,168

167,630,212

Actual Expenditure

Toﬁtal

260,667,010

289,368

606,159
38,000

192,846

*
21,500,461

204,828
1,208,169

7,656,295

4,776,742
4,406,246

22,088,123
6,475,807
89,697

330,199.751



Village Water Supply Works (Cant')

Ypsonas

Scheme

b/f

K. Folemidhia )
P. Folemidhia )

Ypsonas

Total

Estimated Cost

Goveré]ment

237,202,726

11,250,000
562,000
1,900,000

250,914,726

Village
£
225,938,417

4,613,000
6,075,000

16,400,000

253,026,417

Total

463,141,143

22,500,000

18,300,000

503,941,143

Actual Expenditure
Government Village

N S

162,569,539 167,630,212

4,519,780

11,023,851 5,952,832
551,192 -

1,777,111 15,343,417

175,921,693 j 193,446,291

Total
£

330,199,751

22,047,705

17,120,528

369,367,984



List of Senior Technical Staff

Ilame ! F 3St Qualifications
Christos A, Kanteatis Director B.Sc. (Civil Eng.) University of London, P.I.C.E., P.I.N.E.
Constantinos Lytras i  Assistant Director Dipl. (Natural Science) University of Athens, IS Go. (Geology)
University of London, D.l1. C, Engineering Geology.
Eyprianos C. Hassahis Senior Later Engineer B.3c. (Civil Eng.) University of London, H.E. ,N.S.T.C.,
M.A.S.C.E,
Haralambos ICarakannas Engineer llydrologist M.A.S.C.E., P.I.P.H.E., P.R.3.H., (London) Registered
Civil Engineer
Christodoulos Christodoulou Executive Engineer Class | Dipl. (Civil Eng.) National Technical University of Athens
Christos Marcoullis Executive Engineer Class | Dipl. (Civil Eng.) National Technical University of Athens
/indreas P. Georghiades Executive Engineer Class | Dipl. Tech. (Civil Eng.) University of London, M 3c. University
of Birmingham, M1.C.E.
Costakis Andreon Executive Engineer Class | Dipl. (Civil Eng.) University of Dresden
; Charis Lapas Executive Engineer Class 11 B.3c. (Civil Eng.) University of Glasgow
Christodoulos Artemis Executive .Eigineer Class || B.3c. (Civil Eng.) University of London, A.C.G.l., 15So. (Soil
.Mechanics) D.lI.C., Assoc.Hemb. I.C.E. —P.G.S.
Markos Dymiotis Executive Engineer Class 11 Dipl. (Civil Eng.) National Technical University of Athens
Nicos Stylianou Executive Engineer Class I Dipl. (Civil Eng.) The Polytechnic London, M.Go. (Poundation
Eng.) University of Birmingham, Assoc.Memb..|.C.E.
Vlasis Partassides Executive Engineer Class ii Dipl. (Civil Eng.) University of Moscow,IL'Cs. (Civix and Indusirt
al Eng.) University of Moscow
Andreas Protopapas Executive Engineer Class 11 B.3c, (Civil Engineering) University of Newcastle
Charalambos Palantzis Executive Engineer Class 11 B.Sc. (Civil Erig.) University of London, -Assoc.Memb. |.C.E.
; Pantelis Loucaides .Executive Engineer Class 11 B.Sc. (Eng.) .Civil, Eng. London.University, IL 3c.(foundations)

Birmingham University

1 Maria Eachariou Executive ~engineer Class 11 B.Sc. (Eng.) Civil Eng. London University, Member of Institute

of Civil Engineers and Architects
Andreas Lamhrou Executive Engineer Class ii Dipl. (Civil Eng.) University of Budapest

Charalamhos ICridiotis Executive Engineer Class 11 B.Sc, (Civil Eng.) University of London



Qualificati ons  .....

Name

Dede,los Kypris Geologist Class | Dipl, _(Natural Sf:ience) University of Athens, D,I.C.
Applied Geophysics

Michalakis Peppis Geologist Class | 13 Sc. _(Geology_) .Im_erican Un_iversity of Beirut, A. Sc, (Geology)
American University of Beirut

lacovos lacovides Hydrologist Class j 3.3c. (ifydrology) University of Arizona

Christos Phanartzis Hydrologist Class 11 B.3c, (Hydrology) University of Arizona, AM.A.G.U.

. : Diploma (Natural Science) University of Salonica, Dipl.
Christ I ! :
ristos foannou Hydrologist Class 11 (Hydrosteology) University of London

Savvas Theodosiou Mechanical Engineer Class |1 3. Sc. (_Mec_hamcal Eng.) Unl\{ersrc_y of Manchester, M.Eng. in
Desalination Technology University of Glasgow

. . . . . 3.3c. (Agricultural Eng.) Technion Israel Inst, of

llicos Tsiourtis Topographer/lrrigati on Eng. Technology, MAID.A I.

. . . . B. Sc. (.'Agricultural -Ing.) Technion Israel Inst, of

Demosthenis Patsalides Topographer/irrigatior. Eng. Technology MAA.A 1., Assoc. Memb. I.C. 1.

Alias Kambourides Topo.gra.pher/Irrigation Eng. B'Il'gghnﬁc?gr;ul\l/f,i.ralA?ng.) Technion Israel Inst, of

Fanos Pantelides Superintendent of Norks

ITicos Toufexis Superintendent of Jorks

George Charalambous Superintendent of Uorks

P. Ueophytides Topographer/irrigation Eng. Dipl: (Rgral and Topography .engineering) National Technical
University of Athens

Niki Michael Topogra.pher/Irrigation Eng. Dipl. (Rural and Topography Engineering) National Technical

University of Athens



TECHNICAL STAFF OF W.D.D. ON 31.12.71

MONTHLY AND DAILY PAID TECHNICAL STAFF

D AD 5WE SH EH EF ME ceo

Permanent staff 11 2 1 1 1, 2
Temporary staff 7 1 1
TOTAL NUMBERS 1 1 2 1 1 18 1- 3
D1STRIBUTION OF STAFF
Geological Dept (on loan) 1
i W ater Resources 2
i Planning 2
Divisions il Design A
iv Construction 1 3 1
V. Small Projects Planning
vi Operation”, Maintenance
Administration (Head Office) 1 1 1 1
BFg(ilc;Lna{Ias%of;i'ce';amp?;)%%sotg_& Morphou) 1
Turkish Officers absent from .duty 1
On scholarship —or National Service 2
Vacancies 1 1 A

* TOTAL NUMBERS

H TIE LA aDMsw SIW IW CF EDR ACF TA DR F
1 1 3 5 14 3 6 30 39
2 5 1 1 1 8 1 1 6 73 7 17
3 5 1 2 3 6 22 4 1 12 103 7 56
3 1
2 1 4 1 19 5
2 8 1
3 1 2 1 28 5 2
2 8 3 g 1 40
1 1 2> 3 1 1 4
11 1 1 3 3
1 2
2 26 2
9 2
1 1
t 1 2 2
3 5 1 2 3 6 22 4 1 12 103 7 56

Total

121

132

34

13

46

67

13

10

31

12

253

Nos

AD
SWE
SH
EH
EE
ME

Geo

TIE

LA

ADM
SwW
S
W
CF

EDR
ACH
TA

DRG No BM/G/16
REFERENCE
Director
Assistant Director
Senior Water Engineer

Senior Hydrogeologist

Engineer Hydrologist
Executive Engineer
Mechanical Engineer
Geologist

Hydrologist
Topographer/lrrigation
Engineer monthly & daily paid

Legal Adviser (on contract)

Administrative Officer

Superintendent of Works

Senior Inspector of Works

Inspector of Works

Chief Foreman

Engineering Draughtsman

Assistant Chief Foreman

Technical Assistant
monthly & daily paid

Draughtsman

Foreman
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.11 -Publications-of the .Water Development Department Daring 1971

Library
Reg.No.

4877

4876

4874

4873

4859

4875

4872

4871

5078

5413

4858

4878

*Title

Morphou Earth Dam
Raising of Embankment
Completion Report
Report No. C/29.

Khirokiti a, Mil i anos
Irrigation Scheme
Completion Report
Report No. Q28

Psevdhas, Irrigation

1

Scheme, Completion Report.}1

Report No. C/26

Gypsou. "VathysM
Irrigation Division.
Completion Report.
Report No. C/25.

ICato Amiandos. Kardhama
Irrigation Scheme.
Completion Report.
Report No. c/IO.

Vitsadha Water Supply.
llouse-to-House Scheme.
Completion Report.
Report No. C/27

Eastern Mesaoria Dry
Villages. Water Supply
Scheme. Additional Supply
from D.H. 18a. Completion
Report. Report No. C/24.

Kornos Water Supply.
llouse-to-House Scheme.
Additional Source.
Completion Report.Report
Ho. C/22.

Ayia ICebir Water Supply.
House—o-House Scheme.
Completion Report.
Report No. C/23.

Nicosia Sewerage Scheme

Site Investigations Repost.

Report No. F/I8

ICato Amiandos. Appis-
Kardhald. Irrigation.
Coupletion Report.
Report No. c/9

Komi ICebir Water Supply
llouse-to-House Scheme.
Completion Report.
Report No. C/31.

il
f

)
)
)
)

1

Author.

Hji loannou Ph.

loannou Vr.

Hji Pakkos P.

Hji Pakkos P.

Maorides A.

loannou Vr.

Hji Pakkos P.

Hji Pakkos P.

Hji Pakkos P.

' Stavrou Ph.

Macrides A.

loannou Vr.

Date

January

January

January

January

January

January

January

January

January

January

February

February

1971

1971

1971

1971

1971

1971

1971

1971

1971

1971

1971

1971



Library
Reg.No,

5118

5141

5M5

5146

5222
5224

5189

5190

5181

5182

5183

5184

5185

5186

5187

5178
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Title

Potamiou. Irrigation Scheme
Completion Report.
Report. No. C/45....... -

Kisscuerga. Apis Irrigation-
Scheme. Completion Report.
Report No. Q46

Prodhromos. Platania-
Antonides Irrigation Scheme
Completion Report.Report
No. c¢/51

Phiti (Paphos). Akritou
Irrigation Scheme.
Completion Report.
Report No. 052

Selected Water Problems
in Southern Europe.
Report No. L/7

Kylotyrabou. Recharge Works.
Completion Report. Report
No. C/41

Akanthou. Recharge Works.
Completion Report.
Report No. Q42

Kato Amiandos-Pelendria
Pano Phylagra Irrigation
Scheme. Completion Report.
Report No. C/32

Agros. Kato Erimos Irrigation

Scheme. Completion Report.
Report No. 033

Agros. Dhikhalorotsos No.2

Irrigation Scheme. Completion

Report. Report No. C/34

Ayi os Pavlos (LL)
Dhimma-t ou—Khori 011
Irrigation Scheme.

Completion Report.Report . -

No. C/35

Agros. Kaoukaris Irrigation
Scheme. Completion Report.
Report No. C36

Agros. Itfylos Lambadha
Irrigation Scheme.Completion
Report. Report No. c/38

Kato Amiantos-Pelendria

Kato Phylagra Irrigation
Scheme. Completion Report
Report No. C/39

Marathovcrunos Water Supply
Nouse-t o-House Scheme.
Completion ' Report. Report
No. C43
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Author

Macrides A.

Maorides A.

Macrides A.

Macrides A.

Konteatis
C.A.C.

Hji Pakkos

Hji Palckos

Macrides A.

"acrides A.

Macrides A.

Macrides A.

Macrides A.

Macrides A.

Macrides A.

loannou Vr.

Date

February

February

February

February

February

February

February

February

February

February

February

February

February

February

February

1971

1971

1971

1971

1971

1971

1971

1971

1971

1971

1971

1971

1971

1971

1971



Library
Reg. No.

5246

4922
5077

4926
4927

5149

5117

5142

5143

5144

5147

5079

5119

5148

5225
5226

5138

5247.

Title

Kouka. Arnisfhord Irrigation
Scheme. Completion Report.

Water Development Proposals
for the Third Five Year
Plan 1972-1976.

Report No. 1/3

Hydrological Year-Book
of Cyprus 1968-1969.
Report No. il/ll

Yermasoyia River. Minor Anti-
Flood Works Completion Report,
Report No. c¢/57

Karavas, Me«ores Irrigation
Scheme. Completion Report.
Report No. C44

Eptagonia. Pothos Irrigation
Scheme. Completion Report.
Report No. 48

Kilinia. Argald. tou Zisimou
Irrigation Scheme. Completion
Report. Report No, C49

Kilinia. Morris Irrigation
Scheme. Completion Report.
Report No. C/50

Konia Irrigation Scheme
Completion Report. Report

No. C/53

Karavas (Platani)
Irrigation Scheme.Completion
Report. Report No. C/54

Ay. loannis (Agros) Water

Supply, Houso-to-House Scheme.

Completion Report. Report
No. C/47

Polemi Water Supply.House-to-
House Scheme. Completion
Report. Report No, C/55

Planning of Dams in Cyprus.
Report No. L/8

Tris Elies (LL). Dhiplomata
Irrigation Scheme. Completion
Report. Report No. Q40

Korphi (LL) Water Supply.
House-t o-House Scheme.
Completion Report, Report
No. C356

~— — ~— /\/w — A N NN A N N N N N N N N N N A

~ = — N A

Author

Macrides A.

Konteatis
C.A.C.

Toufexis Chr,
N., Phanartzis
Chr.T& Jacovides

J.,

Maorides A.

Georghiou S.

Maorides A.

Maorides A.

Macrides A.

Macrides A.

Gaorghicu S,

Macrides A,

Macrides A.

Konteatis
C.A.C*

Macrides A.

Macrides A.

Date

February 1971

March

March

March

March

March

March

March

March

March

March

March

March

March

March

1971

1971

1571

1971

1971

1971

1971

1971

1971

1971

1971

1971

1971

1971



Library
Reg. No. Title Author Date

5139 Foundation Investigations ) Artemis C.C. April 1971
5140 for a Four Storey Building

at Engomi Village.Report !

No. F/19

)
5114 Design Division-Drawing ) Pitsillides S.C, WMay 1971
5115 Office Branch. Fork Done )

)

)

During 19700

5214 Maroni River. Khirokitia Dam Hamatsos T.N. May 1971

5179 Yenagra Water Supply
House~t o-llouse Scheme.
Completion Report.
Report No. C/59

Kji Paldcos P. May 1971

Pyrga (Famagusta) Water

5180 Supply. House-to-llouse
Scheme. Completion Report.
Report No. C/60

Hji Pakkos P, May 1971

Panayia. Sarka Irrigation
5249 Scheme. Completion Report.
Report No. c/62

Maorides A. May 1971

Galataria. Phleva Irrigation
Scheme. Completion Report.
Report No. 068

5252 Maorides A. May 1971

Mousoulita Water Supply.

5248 House-t o-llouse Scheme.
Completion Report,
Report No. c/58.

Hji Paklcos P, May 1971

Pano Kividhes Water Suppljr.

5250 House-t o-llouse Scheme.
Completion Report. Report
No. Q65

e e e A v A N NN N e NN N e

Maorides A. May 1971

Tsadha Water Supply.

5251 House—t 0-House Scheme.
Completion Report. Report
No. J66

Maorides A. May 1971

Anoyira Water Supply.
5253 House-to-House Scheme.

Completion Report.

Report No. c/70

Maorides A, May 1971

Ivalokhorio (LL) Water Supply,.
House-t o-House Scheme.
Completion Report. Report

No. c/71

Louvaras Water Supply.

5255 House-to-House Scheme.
Completion Report. Report
No. c/72

5254 Maorides A. May 1971

Maorides A. May 1971

~— — N A ~— N N — N SA N— N SA

Trypimeni lIrrigation.
5393 Pumping Scheme b/h No.19/66 ) Kji Palckos P. May 1971

Completion Report. Report )

No. C/61 )

Arsos (LL). Irrigation Scheme)
5394 Completion Report. Report ) Maorides A. May 1971
Report No. c/64 )



Library
Reg. No.

5397
5398

5399
5400

5401
5402

5403

5405
5406

5415

5245

5213

5266
5267

5257

5258
5259

5339
5340

5411
5412

Title

Phasoula (LL) Water Supply
House-to~House Scheme.
Completion Report. Report
No. C/67

Arakapas (Perasma tie

Koutsis) Irrigation Scheme.

Completion Report.
Report. No. Q69

Ayios Demetrios (LL)
(Kaloyiros) Irrigation
Scheme. Completion Report.
Report No. C/73

Eptagonia. Pothos
Irrigation Scheme.
Completion Report.
Report No. C/74

Arminou Water Supply.
House-to-House Scheme.
Completion Report.
Report No. C/75

Polis and Prodhromi
Water Supply. llouse-to
House Scheme. Completion
Report. Report No. U63

Milikouri Potamos
Irrigation Scheme.
Completion Report.
Report No. T30

Lythrodhondas Upper Dam
Report on the Site
Investigations -ad
Grouting Proposals.
Report No. P/20

Xeros River.Asprokremos
Dam Water Rights
Report No. L/II

Eighth European Congress
on Irrigation and Drainage
Aix—en Provence 14-19"h
June, 1971. Report No. L/9

Constitution. Cyprus
Committee on Irrigation

and Drainage of the Interna-

tional Commission on
Irrigation and Drainage.
Report No. L/IO

Akanthou Area. Three

Proposed Small Dam Projects.
Pill Material Investigations.

Report No. P/22

Kourris River. Kouris Dam
Water Rights. Report

No. L/I12'

[S—

— N N N A N N — — N —

~— N —

Author

Kaorides A.

Maorides A.

Maorides A,

Maorides A.

Maorides A.

Maorides A.

loannou E.

Kastanas |.

Sana K A

Tsiourtis N.

Tsiourtia H.

Louoaides P.

Savva A. K

Date

May

May

Mey

June

July

August

August

August

August

August

1971

1971

1971

1971

1971

1971

1971

1971

1971

1971

1971

1971

1971



Reg.No.

5342
5343
5344

5333
5334

5407
5408

5409
5410

5347
5348
5349

Title

Site Investigation for Cyprus
Forest Industries Ltd.Report
No. F/21

Annual Report of the
Department .'of Water Develop-
ment for the year 1970

Emba Water Supply. House-to
House Scheme. Completion
Report. Report No. G76

Ayios Theodhoros (Agros)
Water Supply. House-to
House Scheme.

Completion Report. Report
No. C/77

Asprokremmos Proposed Dam
Additional Site and Fill
Material Investigations.
Report No. F/23

Author

Loucaides P.
& loannou Chr.
Konteatis
C.A.C

Maorides A.

Maorides A,

Loucaides P.

Date

September

Oct ober

Oct ober

October

November

1971

1971

1971

1971

1971
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M. DIVISION ©rP
WATER RESOURCES
By
D. Kypris

Head of Division

2.1 Introducti on

The Division of Water Resources deals mainly with the collection and
interpretation of Hydrological and Hydrogeological data regarding both ground
and surface water, engineering geology problems as connected with the plan-
ning and execution of water works projects, carries out drilling operations
for water and controls groundwater extraction and use.

2.1.2 For reasons of better control on the collection of hydrogeological
data and thorough hydrogeological studies, Cyprus has been divided into
eleven hydrogeological regions based on both hydrogeological and administra-
tive criteria (See map.l.)

2.1.3 During 1971, the (qualified personnel of the Division of Water
Resources has been gradually reduced so that practically two geologists and
one hydrologist were actually dealing with all the problems faced in all 1
eleven hydrogeological regions, which the Division of Water Resources has
been called upon to follow. This was the reason for the redistribution of
responsibilities within the Division.

2.1.4 Mr. D,K. Kypris, Geologist Class I, was the Head of the Division.
Mr. N. Toufexis, Superintendent of Works was the Assistant Head. Mr. M
Peppis, Geologist Class I, was the Head of the Hydrome.ry, Drilling and
Geological Sections. Mr. Chr. loannou Ifydrologist Class Il, was the Head of
hydrology and Ground Water Control Sections.

2.1.5 M Chr. Phanartzis, hydrologist Class IlI, offered his services to
this Division until the end of January 1971 and then proceeded abroad for
further studies on scholarship. ,

Mr, J. Jacovides, Hydrologist Class |, offered his services to
this Division until July, 1971,and then he undertook as Co-Manager to the
Paphos and Akrotiri Feasibility Study Projects.

Mr. Kramvis, Geologist Class Il, is still attached to the Geologi-
cal Survey Department.

2.2 Hrgsp.ecti.n-S Drilling

2.2.1 General

The programme of Prospecting Drilling was carried out under the full
responsibility of the Water Development Department, with a crew of 10 dril-
ling rigs. The rigs included two heavy duty Ruston Bucyrus 60 R.L, and
eight Ruston Bucyrus 22W. Two additional Bucyrus, 22W, remained on loan with
the Geological Survey Department. Three more rigs are still in the hands of
the Turks.

2.2.2 As from the 5th November, 1971, when all the drilling rigs, as refer-
red above”ere transferred to the Geological Survey Department, except on
Ruston Bucyrus 22W, the responsibility of drilling operations was in a way
shared with th' ~Geological Survey Department, until the end of the year, for
all operation”~xnitiated by this Department.
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2.2.3 During the year, 55 boreholes were drilled for water with an
aggregate (penetrated depth) of 3,000 mwith an average depth per borehole
of 55 m The drilling of five boreholes was still in progress by the end

of 1970 and so drilling operations continued within three boreholes during
1971» with an aggregate (penetrated depth) of 703 m Table 1 shows the re-
sults of our drilling operations at each village and District, Table 2 is
a summary of table 1 and table 3 shows in general the drilling activities of
the Department since 194-0.

2.2.4 A total of 25 boreholes were subjected to lengthy pumping tests
ranging from 3 hours 30 minutes to 234 hours of continuous duration. The
total volume of water pumped was 170,104 nB over a total pumping time of
1,836 hours 30 minutes.

2.2.5 Drilling Costs

During the year the total expenditure for the drilling was £36,275.
The approximate average cost of drilling per borehole was £605 and £9,800 mils
per meter drilled. This cost includes wages of drilling crews, cost of
casing and other material and cost of test pumpings as well.



Table 1.
Doreholes Drilled for ITater in 1971
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Table 2.
Boreholes Drilled in 1971 - Summary =

1 Aggregate  percentage Total Tested Hours
Purpose Wb. 9 :
urp Depth Successful Yield'n8 Pumped
m }
Irrigation 14 o031 ' 80.0 12,577 186
Domestic W.3. 9 81*8 84,0 4,6X1 108
i Prospecting 3 166 Incomplete -
, | ; I u
i Total for Water 26 1915
i Observation 22 1016 )

%
Technical and 0

| Geological 7

[ Total 55 3000

Ve



Table 3*
Drilling Activities 1946 -

Purpose

Boreholes at full cost
For Government

For

TOTAL

Aggregate Depth
Drilled (m)

Average Depth (m)

1971

1946
1963

2,173
1,091
865

4,129

221,300

1964

11
86

14

111

6,850
63

ro;
1965 1966
2 8
215 83
16 7
233 98

8,350 5,150
36 53

1967

11
44

4,580
83

1968

62

70

5,620
80

1969

30

45

77

5,250
68

1970

39

43

: 3,140
73

1971

10

45

55

3,000
55
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2.3 Boreholes of special grdrqlogical interest drilled during 197.1

Kost of the boreholes drilled during 1971, were put in already
known aquifers as those drilled in the Akrotiri Peninsula or in the
Pentayia area, or in river gravels and nothing special has been encoun-
tered with them* However there are two or three boreholes which present
a certain hydrological interest and which they are worthwhile to mention.

2.3.1 Borehole 15/70

Drilled in Kantara area near borehole B.l (Koronia). The reason
for which this borehole has been drilled was the full penetration of the
limestone aquifer, which was not attained by the Borehole Bl due to
technical difficulties, which were met during its drilling. The total
depth of this borehole is 122 m The main aquifer of the borehole is
expected to be the limestone penetrated from 63 m to 95 m The interes-
ting feature that this borehole revealed is the existance of two limestone
aquifers very near each other, either without any hydrological connection
between them, or with one way connection only. This conclusion is
inferred from the fact that there is a difference in the water table between
the two boreholes of 30 m Also during the test pumping of this borehole,
no effect has been observed on the water level of borehole B.l at a
distance of only 15 m

2.3.2

This borehole has been drilled about 1 lon west of okarinou. village.
The drilling site has been selected to be on the fault zone running £r-J
through Skarinou village in the Lapithos chalks from which the artesian
Borehole 35/70 draws its water. The total depth of this borehole is 122 m
and the main aquifer from which draws its water are horizons of hard
chalks down to the depth of RI meters. This borehole was test pumped with
an output of 100 m3/h and it has been possible through the data obtained
by this test to find the approximate storage capacity of the aquifer, which
has been calculated at the order of 1700 cubic meters per meter.

3. Burface Bydrolo/y ~ork
3.1 Meteorological Notes

The rainfall and climatological records of 170 observing stations
of the Cyprus Government Meteorological Office have been analysed by the
Division of Water Resources and the results of the principal features of
the weather during the hydrological year - 1st October, 1970 to 30th
September, 1971 - are given hereunder:-

(1) The average precipitation over the whole island was 501 mm which
is 99*f of normal (503 mm) this being the average for the period
1916-1950.

(i) In November, February and particularly in April precipitation
was above normal. In .August heavy thunderstorms occurred in va-

rious parts of the island especially on the Troodos range ar.d
around Nicosia. >1 the 5th August, Nicosia town was flooded after
a storm of unprecedented intensity.

6-i.i)  The highest daily rainfall of the year was 123.2 mm and occurred
at Troodos square on 9th August, 1971.

(iv) The first snowfall on the Troodos range occurred on 5th December,
1970 and the last on 16th April, 1971.
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jRation

Otavros tis
Psokas

Porest rotation

lvornos

Platania
(ivakopetria)
Forest station

Phassouri

xtreme maximum
temperatiire and date
°C
34.4
(on 19th June and on 14th
and 15th \ugust)

37.8
(on 20th June)

31.7
(on 19th June)

40.5
(on 10th June)

Extreme minimum
temperature and date

°C

- 2.8
(on 13th and 14th
February and on 14th
Parch)

0.6
(on 13th February)

-5.0
(on 13th February)

. 2.2
(on 13th February)
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Rainfall in inches

INCIDENCE OF RAINFALL
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The incidence of rainfall per month as worked out from selected rainfall

stations during the hydrological year 1970-1971 is given as under-r

Month

October
November
December
January
February
March
April

May

June

July
August
September

Totals

4.5

4.0

35

3.0

25

2.0

15

10

05

in inches

0.47
2.88
2.44
2.72
4 33
0 98
4 06

078
0.08
012

087
0.00

19 73

Rainfall
in millimeters

12
73
62
69
110
25
103

20
2
3

22
0

501

GRAPHICAL PRESENTATION
OF INCIDENCE OF RAINFALL

Normal

Actual

Percentage
Y.

2.40
14-57
12.38
13.77
21.95

4.99
20-56

3.99
040
0-60
4-39
0-00

100-00

in millimeters

Rainfall



IN  INCHES

RAINFALL
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ANNUAL AVERAGE RAINFALL OF CYPRUS
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Mean annual rainfall =19-82 (503mm)
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Peraanent”stream .gauging stations
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o =

e

The following measuring weirs equipped with automatic Water Level
Recorders were in operation during the year;-

Gauging
station
No.

Stream

j Khapotami

Khapotami
Phiarizos
Phiarizos
Xeros

Szouza
Szouza
Mavrokoly rmbos
Avgas

Khrysokhou
StavroB-tis-P sokas
Yialia

Pyrgos

Limnitis
Limnitis
Ivambos
Marathasa
Marathasa
Marathasa
Marat hasa
Ayios Nicolaos
Platania
Karyotie
Karyotis

Atsas

Asinou

Plea
Peristerona
Akaki -
KoldeLnotrimithia
Skyl1oura
Ovgos

Ovgos

Ovgos

Serakliis
Aloupos

Panagra
Boghazi
Alakati
Yerokolymbos
Melini

Laris
Kharangas

Ayios Onoufrios
Pedhieos
Pedhieos

Vathis

location

Kouklia

Philousa

Kouklia

Phinikas
Kannaviou
Alchelia

Potima

Toxeftra (Akamas)

Skoulli

evretou

Kato Yialia
Phileyia

Limnitis Sawmill
Limnitis Sawmill
Fotamos-t ou-Kambou

U/S Kalopanayiotis Dam

lialopanayiotis Pam
U/S Lefka Pam
Karavostasi
Kakopetria
Kakopetria
vrykhou
Pendayia
'Svrykhou
likitari

Vyzakia

Panayia F.
Malounda

Ifoldd. notr imithia
Ayios Vasilios
Myra

Ovgos Pam
Morphou

Morphou Pam
Aloupos Shiftlik

Nicosiar-Kyrenia Road

Kyrenia Road Forest
Platymatis

Poghaz (/leanthou)
Ayia Trias
Ptizokarpaso

Boghaz (Famagusta)

Kambia
Kambia
Mia-Milia
Athalassa

Co-ordinates

VP 805513
VD 627383
VP 754575
vp 601411
VP 615470
p 610633
VP 524444
VP 446557
VP 394544

VP 497709
vp 520705
VP 549048
TO 717857
VP 737822

739830

826892

<

841735

852795
VP 863895
vp 900707
VP 92769cC
TO 906773
VD 883902
VD 931810
VP 997820
UP 018806
«D 075754
WD 163703
WD 150906
WD 156969
NO 050964
NT) 034973

VP 973974
WD 007948
Vs 980018

™ 077119
m 296077
HG 455105
NS 636142
M5 125337

VB 218405
NS 883100

VP
VP
VP 842733
VP
VP

mO 225735
D) 224741
SJ 376958
ND 345867

—_ - —mA e e .

[t N et S

I

e = e e
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Gauging
Station Stream Location. Co-ordinates
No.
6-5-2-95 Alikos Ayi 0s >0zomenos m 413808
6-5-3-15 Yialias Nisou. LD 359756
6-5-3-95 Yialias Pyroi HD 446824
7-1-7-50 ICalopannes Kalopsidha HD 746342
7-1-2-80 Ayios Yeorghios Akhna P.S. HD 750814
7-1-3-80 Avgorou Avgorou HD 765800
7-1-4-50 Phrenaros Phrenaros HD 804800
y-1_6-80 Ayios Loucas Ayios Loucas Lake HD 827871
7-2-3-50 Liopetri U/o Liopetri Bam HD 806732
7-2-7-05 Paralimni Lake out Paralimni HD 392801
Flow
0-2-1-90 Aradhippou Nicosia-Larnaca Road .TO 517683
8-2-2-90 Aradhippou Panayia Yematousa  HD 516689
8-4-3-40 Trendthos Ayia Anna HD 442668
8-4-5-30 Trendthos Larnacar-Limassol HD 490615
Road
8-4-5-40 Tremithos Kiti Dam HD 510590
8-5-1-90 Bouzis Mazotos HD 472518
8-6-3-50 Xeropotamos Alaminos m 390519
8-7-3-60 %-lou | I Kornos hd 332613
8-7-4-80 Syrgatis Gkarinou Station HD 343535
8-8-2-50 Maroni Vavla HD 261558
8-8-3-30 Maroni Xhirokitia Station HD 317503
8-9-5-95 Vasilikos Kalavasos Mine HD 256503
8-9-7-50 Vasilikos Kalavasofj. HD 257472
8-9-7-95 Vasilikos Vasiliko HD 292425
9-2-3-85 Yermasoyia, Phinikaria HD 093475
9-2-4-90 Akrounda D/3 Akrounda Dam HD 070477
9-2-5-95 Yermasoyia Yermasoyia P.S. TO 081397
9-4-3-80 Garyllis U/o Polemidhia Bam VD 977450
9-4-3-90 Garyllis (l-ersina U/o Polemidhia Dam VD 990435
Tr.)

9-4-4-50 Garyllis Polemidhia HD 009396
9-6-4-95 Kourris Khalassa VD 920470
9-6-7-75 Zyghos Khalassa VD 941471
9-6-9-05 Kouris and Kryos j Khalassa VD 921466
9-8-1-95 Svdhimou Fvdhimou VD 780397
4-3-3-32 ICephalovriso Sprirg Karavas HR 174098
6-1-7-15 ICephalovriso Sprirg Kythrea WS 445030

-65 -
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Stream discharge measurements from the above Permanent Gauging
Stations are given in the Hydrological Year Hook issued by the Public
Information Office.

3.2 Flood

The most remarkable floods during the year under review occurred
mainly in Autumn, spring and summer time; the highest floods reported were
in Aradhippou River on 14.11.70 near Panayia Yematousa 30 cubic meters per
second and near the main road 20 cubic meters per second, on 10.1.71 in
Alikos River near Ayios Sozoraenos 60 cubic meters per second and on 3.6.71
in Akaldd. River near lialounda 100 cubic meters per second.



~N~Noud, w

10
11

13
14

15
16

17

13

BRNoRRBRERBe

QLERRBYRE

66 -

Table showing maximum volume of water accumulated and commencing date
of inflow for the various dams during the year 1971

Dam

Agros
Akrounda

Argaka

Athalassa
Ay.Loucas

Ay. Marina
Famagusta District
Recharge Dans
Galini

Geunyeli

Gypsos

lialo Khorio(iCLirou)
Xalopanayiotis

Kandou

Kanli

Kiti

Kouklia
Kyrenia Range
Recharge Dans

Lefka-Marathasa

Leflca-Kafizes
Liopetri
Lythrodontas Upper
Lythrodontas Lower
1 Kakra3yka,
Mavrokolymbos

Mia Milla

Morphou Serrachis
Ovgos

Paralimni

Pera Pedhi

I

1Petra (Upper)
Petra (Lower)

1 Pomos

i Polemidhia

1Prodromos

' Tyrgos

' Cyngrasis

I Trimiklini

| Yerraasoyia
i

[ Capacity
mx 10

1,150
790
450
300

1,000
113
81
390

1,100
1,600
4,600

360

110

340
32

196
2,200
330
2,000
850

5%

22

32
860
3,400
110
270
1,100
330

Inflow
Commencing Velume
Date (1971) Accurau~

lated
m”™xIO3
October 13
January 1
November 1,150
February 54
00
|
January 22
February 559
November 81
390
36
February/ 259
January 222
For most of*
them
February
360
January 110
December 32
December 32
1,250
February 250
January 1,200
January 135
55
February 2
February 32
November 360
'December 670
February 63
;February 270
330
January 6,300

e U - -

Maxinum J Date at

| Maximum

Accumula-

tion
19 71

May
January

March
August

March

1
March
May

1
March

| February _

February
June
April

For most
of them
August
February

March

February
February

March
1August
April
April

February

February
February
1April
May
March

[ March

JApril
*

o >

Remarks

Reservoir is almos
totally silted up
(Overflowed)

t
!
t
|
(

Overflowed

No inflow l
No inflow in 1971 |

ITo inflow t
Overflowed

>
No inflow
Overflowed

River runs through-!
out the year.
Overflowed |
Overflowed

No inflow !
Host of them
overflowed t

River runs through-t-
out the year. i
Overflowed
Overflowed
ITo inflow
Overflowed
Overflowed
No inflow

No inflow |
River runs through-
out the year.
Overflowed
Overflowed
Overflowed
'‘Overflowed

Overflowed
ITo inflow
Continuous inflow.
Gate closed in |
April overflowed
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3.3. Spring Pi scharges

The majority of the observed springs are gauged on a routine basis at
different frequencies, while a small number of springs are gauged only for a
temporary period after the request of another interested Departmental
Division.

During the ffydrological Year, 2,534 spring discharges were gauged,
averaging 218 gaugings every month; the output of 145 springs is being
regularly gauged once a month while 140 springs were gauged at various
frequencies for a certain period during the year.

In addition to the above gaugings, this year, all water supply
sources which were not under regular observations, were gauged once, during
the summer months. The output of 450 springs was gauged during the above
period.

The precipitation of the current hydrological year was slightly
above normal; the highest precipitation occurred in February and April
while in December .and January it was below normal. As a result of the
above distribution of rainfall, all springs all over the island experienced
an increase of flow during late spring and early summer time; most springs
maintained a high flow during the whole summer.

During the year, 5%99 samples of water were sent to the Government
Analyst for lonic Chemical Analysis. Of these, 1829 samples were taken
from springs, wells or boreholes which are used or-proposed as water supplies
sources. The remaining 4070 samples derived from springs, observation
boreholes and from other miscellaneous sources. In addition, 20 samples
taken from boreholes and rivers were sent to the Analyst of the Agricultural
Department for full analyses including boron.

Also, 3»253 samples of water taken from observation boreholes in

the Hydrological ikirvey areas were analysed by the Hater Resources Division
for Chloride content.

3.5 .Dacter iglojfical .Analyses

Water Supply No, of samples No, of imsatisfactory
samples
Nicosia 40 2
Famagusta 200 14
Limassol 152 21
Larnaca 163 10
Paphos - -
Kyrenia 18 -
Total 578 47

The unsatisfactory samples at Limassol, Famagusta, Lamaca and
Kyrenia, were usually of unchlorinated water. All chlorinated samples
at main reservoirs were satisfactory.

3.6 .Suspended Jjedijnent .Analyses _

In view of the future construction of large dams in Cyprus and the
problem arising from reservoir sedimentation a sediment sampling programme
was initiated. Though not very intensive the programme provided for sampling
during routine visits to the flow gauging stations, and additional sampling
during floods in as many rivers as possible.



During the year approximately 222 samples of rivers water were taken
for suspended sediment analysis.

3.7 Hew stream gauging _sites

During the year under review, 3 new stream gauging sites were completed
and automatic water level recorders were installed.

1. Tengelis River near Mythrea: Construction of a broad crested weir ;N7
shaped (slope 1:15) 30 ft. wide.

2. Merika River near Avlona: Construction of a ;Vt?2 shaped structure

(slope 1:12) on the stabilized river bed under the bridge on Avlona
Philia road.

3. Marathos River near Varisha: Construction of a Broad crested weir ia/"
shaped (slope 1:15) 10 ft. wide.

3.8 Repairs and improvements, to existing Stream .gauging stations

1. Alikos River near Ryios Sozomenos: Due to the repeated overflowing
of the weir and the erosion of the banks, the flow gauging stations
was widened by 30 ft. The present opening of the weir is now 60 ft.
with a notch 4' x 1* ft.

2. Tremithos River near ICLavdhia? Construction of a "V; shaped structure
(slope 1:15) on the stabilized bed under the bridge on Larnaca—
Limassol main road.

89 Juris .feasibility, study - Irrigation intakes

\t the beginning of the year, 7 new flow gauging stations were put in
operation on 7 irrigation intakes on Lower Kouris River; the above work
comprises of a small structure for the stabilization of the section of the
irrigation channels and the installation of water level recorders.

In addition to the above, a water level recorder was installed in
Akrotiri Balt Lake for the continuous:- recording of the water level of the Lake.

8 10 Cost of Ifodrological .Observations .and Research .and Construction and
Maintenance™ of Measuring Wairs

Approved estimated Actual
Cost Expenditure
(i) Hydrological
Observations and Research £ 15.000 £ 14.500
) Construction and Maintenance
of Measuring Weirs £ 5.000 4.900
£ 20.000 £ 19.400

ork

Hydrological Surveys of the ground water bearing systems were carried
out on small scale by this Department before 1960. Since then, they were
rapidly amounting in scale until the most important known aquifer systems
were brought in a few years time under Hydrological Observation.
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The last addition to the Hydrological Purvey areas was made dnr. ng
1969, with Ay. Anwrosios-Kalogrea-Akanthou aquifers.

Through the Hydrological Surveys all wells boreholes, springs and
chain-of-wells have been registered and plotted on maps. A dense network
of observation boreholes, has also been leveled. Through these observation
boreholes/wells the water level is being measured twi.ee a year, at the end
of the dry season (November), when it is expected to be at lowest and at
the end of the wet season (March) when it is expected to be at highest level.

Out of a large portion of the above network of wells and boreholes,
water samples are obtained twice a year (November and March) for chemical
analysis to evaluate the trends of any quality change of the water in each
acruifer. The extent of the areas covered by Hydrological Surveys is
3.600 knm2 and they are shown on map. Ho. 3.

Analytically the observation network was distributed throughout
the Island during 1971 as shown in table No. 5 below.

Table 5.

Groundwater Observation Hot Hork

Number of observation Number of observation?

! Hydrological *rea xjells/boreholos for x-rells/boreholes for f
water level water samples
1. Hestern Mesaoria 715 204 \
; 2. Central Hesaoria 706 273 1
3. J.T.Hesaoria (Pamagusta) 746 284 1
4. -h llesaoria (Larnaca) 491 260 f
5. Kyrenia Region 348 70 j
6. Akrotiri—Phassouri 305 130 t
7. Yermasoyia-Moni-Pyrgos 160 50 i
0. Hygi—bYaroni—Kalavasos— 161
Ay. Theodhoros 79 |
9. 0. ".Paphos 378 96 1
10. Polls Chrysochou 103 54
11. Lapathos-ly. Andronilcos- 70
Rj. zokarpas0- ikanthou 87
Total 4.463 1.695

Prom the above observations, .groundwater table contour map3 and
isosalinity maps have been prepared for each acruifer for March and November

1971.

The annual questionnaire was also carried out for the determina-
tion of the Groundwater extraction for the year under review. The accuracy
for the extraction was .greatly improved this year, by the -water-meter readings,
in the areas where such meters have been installed.

Prom Table 6 it will be seen that, except in one borehole at
Phrenaros, one at Kolossi and one at Yermasoyia, all the others show a drop
of x-rater Table indicating that the situation created by the overpumping of
the aquifers of the Island is continuously worsening.
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Table 6
Tater level a.m.s.l. in meters Mater level
eerial - Increase (+)or
Wo. ’ ngr Village ' [ [ 197l Decrease E—))
March Novem.
March ~ Novem. [ March ; Movem. 7071 70-71
163/50 t 309 Morphou +24.85 DRY | DRYI DRY
44/62 1695 +18.22 + 6.79 |+ 9.72 + 1.12 - 850 . 547
150/ 15 Gyrianochori  + 097 - 0.10i+ 0.22 - 0.70 _ 975 - 0.52
}#} 61 t - 059 - 2.08{- 2,57} 537 - 1.98 . 549
113756 [ f6 E - 152 - 331 - 281 - 4.76 - 1.29 . 1.45
209/56 { 117 ¢ - 178 - 446 - 2.83 - 476 - 1.10 - 030
15/62 1 s75 ICVsroshia - 509 - 537 - 5.54i- 538 - g.45 - 0.01
18/62 ; 228 Ay. Mermnon - 071 - 213[- 1.0il—2.53 [- 1.10 - 0.40
27/62 s 285 .Ay.Loucas - 251 - 373 - 3.05t- 391 - gs54 - 0.1C
50/53 j 550 Dherynia - 094 - O52 }- 0.20[- 0.96 '+ 0.74 - 0.44
I 56/56 1 192 Liopetri +3.22 + 258 j+ 2.49!+ 1.72 [. 0.73 - 0.86
» 49/54 | 134 Makrasyka +36.21 +36.08 +36.30.+35.97 r+ 0.09 - 0.11
20/63 Paralimni +21.24 +20.31 +19.06H+19.71 - 1.38 - 0.60
2263 { 188 if +6.08 +583 +582- 026 - 026 -0.11
51/31 { 774  Phrenaros +9.10 + 8.39 i+ 3.11 +820 (099 - 0.19
76/56 t 972 " - 049 - 249 - 294 -4.65 _.2.45 - 2.16
79/56 . K +8.24 +7,56 + 806 +7.95 - 0.18 + 0.39
246/57 !LQ%@ Xylophagou - 0.72 - —
70/51 (D66 Qrmidhia. - 131 DRY i DRY‘( DRY - —
12/63 f 806 Cherkes :
Chiftlik + 138 + 093 [+ 1.09?+ 0.52 - 0.29 - 0.41
88/54 1 24 Kdlossi +441 + 0.68 !+ 2,161+ 0.75 - 225 + 0.0?
51/63 | 813 Limassol + 203 + 125 [+ 1.33,-r 097 - 0.70 - 0.28
13/63 807 Zakaki + 0.51
107/61 17 Yermasoyia +14.03 + 1.18 J+ 2.001+ 2.78 -12.03 + 1.60
5. Control and. Conservation of Groundwater
5.1 biter Conservation tresis (Molls Law capp. 35I), , ..c..........

An area is declared as a Mater Conservation Area when its water resources
are being overexploited or the pumping trends are such that will affect the
quantity or qualitjr of the water of that area.

(In mep Mo. 4 it is shown the areas which have been declared as "Mater
Conservation Areasl under the Jell's Law cap. 351.

Applications for well permits falling within a water conservation
area are being sent by the District Officers to the Mater Development Department
for technical advice and recommendation. These recommendations which are based
on the knowledge of the existing water situation of each aquifer, the develop-
ment in the area and the existence of other wells or boreholes, chains-of-wells
and springs as well as any other Government water-works, are mandatory to the
District Officer.

5.2 daer Giipply (opecial lieazures) Law., 32/64

The major aquifers of Couth-Eastern Hesaoria, Mestern-Mesaoria and
Akrotiri aquifer, which were declared as water conservation areas in the past,
have been covered by the water supply (Opecial Measures) Law since 1965, whose
purpose is to further and more efficiently protect and control the water
resources. The provisions of the water supply ( Special Measures) Law 32/64 have
been withdrawn from the area of Couth-'astern Hesaorta on the 23/4./70.

(Gee map Mo. 3)

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

(it) On the permits which are renewed yearly, mconditions are
imposed regarding the quantity of water to he extracted, the
method of extraction, the area to he irrigated, the measurement
of water, the conveyance of water and the utilization of water*

5.3 D rilling permits

.. According to the law as stated above, the Director of the Water
Development Department, has to give his concurrence so that the District
Officer may issue a well permit, when the application falls within a Water
Conservation or Special Measures Lavw/ area.

Such applications have been examined by the Division of Water
Resources and our views expressed to the District Officer. A number of
other applications not falling within the above referred areas have also
been examined.

Analytically the number of applications during 1971 received for
permits of drilling and enlarging existing boreholes are as follows

(i) Rater Supply (Special Measures) Q92
(ii) Rater Conservation areas 27-34
(iii) Non-Conservation areas

Total -4.252,.
5-4 }bAer Meters

The fulfillment of the objective of the water supply (special Measures)
T.aw, that is the close control of the extraction of Rater from the aquifer
under such Law, can not be attained without difining the quantity of water
allowed to be pumped from each borehole and metering the water extracted.

According to the above referred law the following number of /Zater
Meters have been installed.

Humber of Number of Number of |
Dumber of  Rater Meters Water Meters Volume of illegal
Area Water Meters in in operation water pumping
instailed operation without any Recorded (excess

breakdowns _ Wwater ]

.eirtm/vtad™ |

. 1

Restern Messaoria 570 565 337 31.767.000m3 55 |
Limassol-Akrotiri 303 1332 320 142

Frequent checks of the Rater Meters installed ore carried out and
the results for 1971, are shown in the Table above.

5»5 Private. Drillers ( Jells Law, Rection

According to the above Lav; no one is allowed to operate a drilling
rig without a Driller’'s Licence issued every year by the Director of the
Rater Development Department, According to the same lav/ every driller has
to notify the /Director of the Rater Development Department, of his into: -
tion to drill a borehole, to keep samples from the rocks penentrated and
send to the Director of the Rater Development Department, a technical report
on each borehole drilled.
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During the year 1971» the number of licenced private drillers were
88 in number. The number of private drilling rigs drilling for water were
60 in number.

During the year the private drillers transmitted to the Director
of the 13.D.D. information about 191 boreholes drilled by them.

6. Studies
6.1 nia Range Limestone

The special hydrogeological study of the Kyrenia Range was continued
throughout the year, with geological observations, hydrological measurements,
drilling of boreholes and pumping tests. The study started towards the
end of 1969 and its objective is to examine and evaluate the water resonroes
of the Kyrenia Range, from Vasilia to Kantara.

Dr. F. Dixey, the consultant to the study, spent two months in
Cyprus, in two separate visits one in June and the other in December.

Mr. M Peppis, Geologist, acted as the Counterpart of Dr. F. Dixey
and was responsible for the drilling, test pumping and all the geological
work on the Range.

There are in all 32 boreholes on the Range of which the water table
level in measured monthly. For each of the borehole there is a graph
showing the variaas characteristics and details. Out of the 32 boreholes,
I6 are in operation and are used mainly for domestic supplies. Records of
the extractions by means of water meters, are kept. Apart from the boreholes,
12 spring's are also measured monthly, the records being kept in graph forms.

During the year an extensive programme of levelling was carried out.
A total of 17 boreholes and 12 springs were accurately levelled.

For most of the year there were five drilling rigs operating on the
Range in the areas of Trypimeni, Ayios Amvrosio3, Klepini, Phlamoudhi and
Bellapais,

The most important borehole was drilled on the limestone to the
North of Trypimeni village. This borehole had commenced in 1970 and was
completed in 1971 to a final depth of 495 meters. It is by f*r the deepest
borehole on the Range. A pumping test was carried out for 168 hours with
an hourly output of 40 cubic meters. The drilling of the rest of the
boreholes, that started in 1971, are expected to be completed -' during 1972.

6.2 Alcrotiri Feasibility Study (bater Resources)

In the course of the feasibility study undertaken by Messrs. H
Humphreys and Sons in co-operation with Sir M MacDonald and Partners and
Hunting Technical Services Ltd,, under British Technical Assistance and
made for the Development of the water resources in the Akrotiri Aquifer
as well as the water resources of Kauris, Garyllis and Yermasoyia rivers,
12 testing sites involving one test well and at least two observation wells
were set up and pumping tests of one week duration each were undertaken and
analysed for aquifer characteristics.

The ICouris river was monitored for its flow once a week at six
different locations whilst 5 intake-channels were equipped with automatic
water level recorders for continuous monitoring of the diverted amounts
of water; the whole effort leading to an accurate appraisal of the water
balance of the Kouris flow regime.
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A special 40 boreholes observation network was selected throughout
the Akrotiri aquifer for monthly observations on the water-table fluctuer-
tion and trends of water quality.

A detailed compilation and elaboration on existing information
regarding groundwater abstraction, geometry of the aquifer, land use, trends
of water levels and quality were undertaken leading to an assessment of the
ground-water balance for the needs of the Feasibility study.

6.3 AkrotjLri Mathematical Model

The same data were utilized in the formulation of the input data and
the preparation of the Akrcrtiri Mathematical Model undertaken by the Hepaxtme/it
in association with the Institute of Geological Roience- of London the latter
being again sponsored by the 'British Technical Assistance. The model is
expected to be calibrated in London during the early part of 1972.

6.4 foyironmental Isotope Survey

The International Atomic Aganc'y has awarded an one-year Research
Contract on Environmental Isotope Survey in Cyprus under their Research
Contracts programme effective as of the 1st of September, 1971. This research
contract amounts to the analysis of about 100 samples for oxygen-lo, 50
samples for Tritium arid 20 samples for Carbon-14 worth of about £3000 in the
IA 'A's Laboratories. A1 extensive sampling network was prepared covering the
whole island and 50~ of the samples were collected and despatched by the end
of 1971.

The research programme aims to verify the applicability of radioi-
sotope-techniques in the Hydrology of Cyprus and to assist in the better
understanding of the Hydrologic regime in respect to the location of recharge,
transit time of water in the .groundwater reservoirs as well as the differentia-
tion of the water masses from each other by the natural labelling of them
by the stable isotopes and tritium.

A smaller programme on Radioisotopes concerned only with the tri-
tium content of the water of the Kyrenia limestone range was initiated earlier
in 1971 with the Institute of Geological Sciences. The First Preliminary
Information that was obtained from interpolating the results of the Tritium
Anatysis, (0 to 10 T.U) of 12 samples taken from springs and/boreholes in-
dicated pre-1952 recharge or a quite extensive underground reservoir diluting
recent recharge with older stored water, .giving a low tritium content of
water issuing from the major springs.

The results of the oxygen-18 content of the water of 12 samples from
different locations of the Kyrenia range being quite similar to each other
(r _ 6 to - 7/0) indica/to similar origin and conditions of recharge for all
the water in the limestone aquifer.

6.5 Automatic River water .Samplers,..

The quality of the water for most rivers in Cyprus is changing
with the flow, the time of the year, the mode of rainfall and a number of
other factors. The forecasting of the water quality of these rivers with
a reasonable accuracy, if impounded in reservoirs, is at present for most
of them impossible, since there were never enough samples from their water
analysed.

The main reason of their insufficient sampling, is that the dura-
tion of their flow is short after the rain, so it is very difficult and rare
to sample their water during high flows or, in some of them, at any flow at
all.



Automatic Riverwater Samplers _ _
P Automatic Riverwater Samplers

Left : Rising stage in place at various levels in
Right : Palling stage the iron case, ready to he in-
stalled in river.

Tengelie River Measuring Weir equipped with Automatic Riverwater
Samplers. Samplers are installed for protection within the iron
oase fastened 0N the oonorete wall.



This difficulty applies in the same way for silt sampling as well*

Since full information about the quality of the water in our rivers
is of utmost importance for the planned use of it and information about
the silt content of their water is very useful, when designing reservoirs
for storing this water, a study has been undertaken for the solution of
this problem.

Two types of automatic riverwater samplers have been devised.
One type to sample the river during its rising stage and the other to
sample the river during its falling stage. Both types are sampling during
the stage of the river for which they have been installed. So by instal-
ling a number of these samplers at various elevations in the river, we
will be able to get after every flood, samples for chemical and silt
content analysis of the river water at the stages for which samplers have
been installed and as amany as the number of samplers covered with the
river water.

The rising stage automatic riverwater sampler is a hermetically
closed bottle with two short pipes, which connect the inside with the out-
side of the bottle. The one of these pipes has its lower end, in the
bottle, bent upwards and this is the water pipe through which the river
water enters the sampler bottle. The.other pipe has its upper end bent
downwards and this is the air pipe through "which the air. escapes while the
water is filling the bottle. The bottle is filled within a few seconds
up to the level of the lower end of the air pipe, when the level of the
river water reaches the upper end of the water pipe and a small volume
of air is trapped then in the bottle. The lower bent end of the wat#er
pipe is within this trapped bubble of air and so no direct contact of the
water within the sampler is allowed with the water flowing in the river

any more and so no mixing of the two waters is possible. |If the river
water level rise above the air pipe of the sampler, then an air bubble is
again formed in that pipe which will not allow the mixing of the inside

with the outside water through this path either, even if the bevel of the
river water rises a few meters above the sampler. So the cp”iity of the
water within the sampler, is for sure the same as th quality of the river
water flowing at that rising stage, for which the sampler has been installed.

The falling stage automatic riverwater sampler is much simpler
in operation and it is a bottle with two pipes bent so that when installed
and opening of the one the "in pipe" faces upstream and the opening of
the other the "out pipe" is looking downstream. Both pipes are oper-
and when the sampler is immersed in the flowing river water, there is a
continuous circulation of the water. When the level of the river water
drops below the level of the sampler, than what is left in the sampler,
is water with the same quality as the water flowing in the river during
that falling stage for which the sampler has been installed.

Both samplers have been tested in flowing water and proved to
operate satisfactorily.

During 1971, such samplers have been installed on a Measuring
Heir in Ovgos River near I<yra village and on a measuring weir in Tengelis
river near Kythrea village, on experimental basis.
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C, Christodoulou
Executive Engineer

3.1 Planning
3.1.1 liasterplan

During 1971 a study has been undertaken by the Department the
objective of which was to draw up a dynamic master plan regarding the
development of the water resaorces of the whole Island, host of the basic
data for the said study have been taken from the reports of the Cyprus
Water Planning Project,

The. study of the Master Plan which will be continued during
1972 as well, includes reservoir operations analyses diversion schemes
and economic analyses of various alternative development schemes.
Almost all the above analyses are carried out by means of an electronic
computer the use of which is of vital importance for such studies, since
many alternatives of every proposed project can be analysed and compared
in a very short time.

The main task of the study is to indicate, and suggest ways

of achieving, the optimum utilization of the water resources of the
Island as a whole.

All the important watersheds of the Island have been divided
for the sake of the study into two major groups. The first group
includes all the watersheds between Paphos and Famagusta and the second
all the watersheds between Polis and Morphou.

The study of the first group includes the Paphos and Akrotiri
Projects while the second includes the Morphou Tylliria Project. The
results of all the said projects are taken into consideration in the
progress of the study.

3.1.2 Feasibility Studies

As a continuation of the Cyprus Water Planning Project the
following Feasibility Studies were undertaken:

3«1.2.1 /Jcrotiri Feasibility Study

In October 1970, agreement was reached between the Government
of Cyprus and the British Government for the provision of technical
assistance in a study of the feasibility of further irrigation develop-
ment of the Akrotiri Area in Limassol District. The Overseas Develop-
ment Administration in London appointed Howard Humphreys and Sons to
undertake the study in association with Sir M« MacDonald and Partners
and Hunting Technical Services Ltd.

The Project is intended to recommend development of the Water
Resources of the Kauris, Garyllis and Yermasovia rivers, together with
the groundwater resources of the area, for use in the main irrigable
lands between 'Cpiskopi and Limassol as well as for the growing urban
water requirements of Limassol.
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With the Project nearing completion by the end of 1971 a
tentative development plan has been suggested. The synthesis of the
studies made in 1971 and the final formulation of a development plan of
the water resources of the region vri.ll be made during the early 1972
with the final report being submitted in the middle of 1972. This report
will be International Bank standards as may be required for international
financing if needed.

The development of water resources includes:

The fullest possible development of the available supplies from
the present GaryHis and Yermasoyia dams, and development of the remaining
groundwater potential, the raising of Yermasoyia dam and the construction
of Kouris dam being of the optimum size to develop the runoff of the
Kauris river.

Limassol and other rural domestic water supplies has been made
in the studies.

3.1.2.2 Paphos Feasibility <Study Phase "B"

The consulting firms of Sir M MacDonald and Partners in associar-
tion with Hunting Technical Services, Jean Saliba and Howards Humphreys
and Sons acting as sub-contractors employed by the Food and Agriculture
Organization of the United Nations under contract No. SF/CYP 6 - 3/LA
embarked on the Paphos Feasibility Study phase "B" on the 1st of March 1971.

The project envisages a development plan of the water resources
of the Xeropotaraos river together with the groundwater resources of the
Dhiarizos, and Kzouza river bed aquifers as well as the calcareni.te aquifer
of the coastal plain of the South Eastern Paphos area. These water
resources are to be used in the main irrigable lands between Ha-Potami and
Mavrokolymbos river along the coastal plain.

The project also, further to making recommendations on the
engineering solutions (Asprokremos dam, distribution systems, well construc-
tion and irrigation techniques etc.) examines the agricultural development
considering cropping patterns land consolidation, marketting and analyses,
the financial and economic justification of the Project preparing thus a
comprehensive bankable report.

The final recommended development programme and the results of
this feasibility study will be presented in the middle of 1972.

With the project being in an advanced stage by the end of 1971
the following provisions can be outlined.

The proposed project will include a groundwater development
of additional groundwater from the river gravels of the Dhiarizos and
Ezouza rivers, as well as a surface water development by the construction
of the proposed Asprokremnos Danmon the Xeropotamos river.



3.2 Site Investigationai -_Soils said Concrete Laboratories ,-*Qroutiiig
3.2.1 General

Because of the expansion of the site investigations programme
during 1971» four new drilling rigs were purchased, as shown on Table 1.
Three of the new rigs are Core Brills and the other Auger/Core Drrill.
Additions were also nade to the Laboratory equipment, including two new
consolidation apparatus as shown on Table 3.

Site investigation work was done on sixteen different projects,
nine of which were completed in 1971. The following are usually included -
when applicable - in a site investigation

(1) Preparation of detailed geological maps of the dam
and reservoir sites
(ii) Foundation Investigations, - i.e. subsurface exploration.
iii) Material Investigations
) Laboratory Testing

Interpretation of results for design
vi) Reports on the investigations

3.2.2 Schemes Investigated During J9H-
3.2. 2.1 Kqguris Dam Invesjti.gations _

In addition to the foundation investigations completed in 1970,
material investigations and test grouting were carried out in early
1971 as follows:

3.2.2.1.1 The core material investigations were carried out in the Night
Storage Reservoir Sites and included the opening of six Trial Pits having
a maximum depth of 9»10 m,, drilling of fifty five boreholes ranging in
depth from 1.0 m to 5-5. m using a hand operated powerhead Auger,
sampling and Laboratory testing. Samples were also taken from the

Kandou Santstone, probable rockfill material, and relevant Laboratory tests
were carried out.

The test grouting was carried out to investigate the groutability.
and effects of grouting on the calcarenite beds outcropping at the dam site.
This test was performed according to the specifications of the Consultants.
Ten boreholes ' were drilled, four primaries, four secondaries and two check
holes one of which was used as a tertiary grout hole. The depth of each
hole was 6,5 m A pit was also opened to 9. depth of 6.0 m for visual
examination of the grouting effect.

A report on all site investigation work is being prepared and will
be issued early in 1972.

3.2.2.2 Asp rokremmos Jam Additional Imrestigations

Additional site investigations were carried out in 1971» according
to instructions given by Sir MacDonald and Partners, Consultants of the
Project, as follows:

(1) Twelve boreholes in all were put down by core-drilling,
overburden drilling and percussion boring, totalling a
depth of 271 m

(ii) Hater pressure tests were performed in the core-drilled
boreholes.



(iii) Perforated, stand, pipes were installed into six of the
horeholes drilled,

(iv) A pumping out test was also carried out in the gravelly
deposits,

(v) 'fen trial pits were dug in the river gravels upstream
and downstream of the proposed dam axis and samples
taken and tested as possible shell material for the dam,

(vi) Ton trial pits were excavated at the borrow area for
core material and representative samples were obtained
and tested.

(vii) Par filter material three beach areas were investigated
by sampling and laboratory testing.

(viii) Par suitable "bentonitic" clay four probable areas were
investigated by sampling and testing,

(ix) Geophysical investigations were also carried out by the
Geological Survey Department.

(x) A report on the investigations was prepared.

3. 2.2.3 K¥lavassos JDam | nvestigations

Pour boreholes were drilled during the investigations totalling
a depth of 200 m

Gator pressure tests were carried out in all boreholes at 3
metres stages.

Perforated stand pipes (one inch diameter) were installed in
all boreholes drilled, for water table measurements.

Trial pits were excavated in the river gravels downstream
of the proposed dam axis for probable materials of filter and shell.
Representative samples were obtained and tested.

Six trial pits were excavated at the proposed core material
borrow area and samples were obtained and tested.

Detailed geological maps of dam and reservoir site3 were pre-
pared.

A report on the investigations will be prepared in 1972.
3.2.2.4 IJpLrokitia -Dan- Additional .Investigations

At the recommendations of the Consultants the following
investigations were carried out in 1971 in addition to the 1968
investigations.

(i) Three boreholes were drilled during the investigations
totalling a depth of 210 m,

(i) Hater pressure tests were carried out in all boreholes
at 3 metres stages.

(iii) Perforated stand pipes were installed in the three
boreholes for water table measurements.

(iv) A report on the investigations will be prepared in 1972.

3.2. 2.5 Dhypot anos Dam

The following investigations wore carried out after the recommen-
dations of the Consultants.

(1) Eight boreholes were drilled having a total depth of 296 m
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(ii) Water pressure tests were performed in all boreholes at
3 metres stages.

(iii) Perforated stand pipes were installed in all boreholes
for water table measurements,*
A seismic survey was carried out at the dam site,
Sloven trial pits were excavated in the river gravels
downstream of the dam axis for probable shell material.
Samplss were obtained and tested.

i) Samples for filter material were obtained from Ayios
Theodhoros beach area and tested.

(vii) Seven trial pits were excavated at the proposed core
material borrow area and samples were obtained and
tested.

(viii) A report on the investigations will be prepared in
1972.

3.2.2.6 AyiQs. jTicqlaos bam Investigations

Pour boreholes were drilled during the investigations to a
total depth of 134 m

Water pressure tests were carried out in three af the bore-
holes at 3 metres stages.

Perforated stand pipes were installed in the three boreholes
for 'water table measurements.

A report on the investigations will be prepared in 1972.

3.2.2.7 Kyraam.Investigations

These investigations were carried out at the request of the
Consultants.

Ten boreholes were drilled of a total depth of 333 m

Water pressure tests were carried out in six of the ten boreholes
at 3 metres stages.

Standard penetration tests were performed and undisturbed
samples taken in four of the boreholes drilled in the alluvium deposits.

Perforated stand pipes wore installed in five of the boreholes
for water table measurements.

Seven boreholes were drilled with the Auger Drill in the
proposed core material borrow area and samples were taken and tested.

Fifteen boreholes were drilled with the Auger Drill in the
catchment area and samples were sulphate tested.

A report on the investigations will be prepared in 1972.

3.2.2.8 Kalochqgrio Diversion

The following investigations were carried out at the request
of the Consultants:]

(n Five boreholes were drilled to a total depth of 131
meters,
(ii) Water pressure tests were performed in one of the bore-
holes at 3 m stages,
i* - . o0



(iii) Perforated stand pipes were installed in four "boreholes
for - water table measurements,

(iv) Three trenches were excavated in the river gravels and
samples taken and tested,

(v) Camples of core material xrere also obtained from the
reservoir area and tested,

(vi) Additional investigations in the gravels will be carried
out early in 1972,

3.2.2,9 AVAQs Theodhoros Dam Investigations

These investigations wore started in late December 1971 at the
recommendations of the Consultants and it is hoped that they will be
completed by April 1972.

During 1971» one borehole was almost completed to depth of
60 m and water tests were performed at 3 m stages. A standpipe was
also installed for water level measurements.

3. 2.2.10 Fsnajjria tig Agapis Dam Investigations

They were started in late December 1971 at the recommendations of
the Consultants and it is hoped to complete them bv the end of February
1972.

3.2, 2.11 Arakapas Dam Gite_ I™nycst.igations

These were started in late 1971 and it is hoped to have them
completed by the end of March , 1972.

These were carried out at the request of Sir MacDonald A
Partners, as follows:

fi) Thirteen trial pits were excavated using a J.C.B. digger.

(i) Seven boreholes were drilled using the Department's
Mobile Auger Drill,

(iii) Standard penetration tests were performed in all bore-
holes and in three of the trial pits at one metre
intervals.

(iv) Samples were taken and tested in the Laboratory, from
all the boreholes and trial pits.

(v) A report will be prepared in early 1972.

3.2.2.13 Investigations for Other pejnurtments

Due to the additional volume of work and the lack of extra
equipment and personel many of the requests for site investigations,
received from other Government Departments and private firms had to be
turned down. Investigations undertaken in 1971 were that of the
Forest Industries Project and the new Micosia-Morphou Road.

3.2. 2A3J- Forest Industries .Project

The site investigated for the proposed Industrial Complex, is
located just outside Kokkinotrimithia village. Very briefly the
following work was carried out:

(i) Mleven boreholes were drilled, using the Mobile Auger
Drill, three to a depth of 13 metres the others having
depths ranging between 4,5 and 6 metres.



(ii) Dix Trial Pits were hand excavated to a depth of .53 m

(iii) Samples were taken and tested in the Laboratory,

(iv) Standard penetration tests and in-situ density tests
were performed,

(v) A report on the investigations has been prepared.

3.2.2.13.2 Pew ITicosi a-?lor phqu”~doad

Those investigations were started in November 1971, at the
request of the .Director of the Public Porks Department and it is hoped
to have them completed in early 1972, The sites to be investigated are
at the points of road interchanges and river bridges. .Sampling and in-situ
and laboratory testing axe carried out during the investigations.

3.2.3 Field MInvestigations 4™..ij m-nt

Table 1 shows a list of the equipment available during
1971, for field investigations.

3.24 Grouting Section

The onljr grouting work carried out for P,D,D. was the Kouris
Test Grouting and that at Lythrodhondas Dam The Kouris grouting was
briefly described above, under section 2,1. Other work carried out by
the grouting section may be summarised as follows:

3.2.4.1 IlythrodhonAas |Jpper JOaa firouting | nvestigations 4

This investigation was carried out to investigate the leakages
of the dam and to enable us to make an estimate of the grouting necessary
to stop or minimise the leakages.

Two boreholes were drilled through the dam and into the rook in the left
abutment and water pressure tests carried out in order to check the rock
permeability. Their: depths were 12.5 and 11 metres penetrating into
rock 7.3 and 9*5 metres respectively. Both boreholes were cement grouted
and water tested. This grouting reduced the leakages through the left
abutment by about 43/P

3.2.4.2 JlrautirigJErive~1m.gatd ons

In order to investigate the leakages of the dam six inclined
boreholes of a total depth of IOD metres vrere drilled and water tested.
Based on the permeability results, a grouting programme will be recommen-
ded by the Consultants.

3.2.4.3 Grouting .Porks at fyia rjoghia jlosque

This work was carried out at the request of the Department
of Antiquities, in connection with the restoration work now being
performed under the direction of WJ experts.
liasonry foundations of the columns were strengthened by cement grouting.
Grouting was also carried out on the masonry structure, that is on
columns, walls and arches in order to fill up the voids formed in the
lime mortar, ‘hiring 1971, the total number of holes grouted was 352.
Grouting work will continue in 1972.

3.2.4.4. Grouting Equipment

A list of the grouting equipment available during 1972 is
shown in Table 2.



3.2.5

During 1971, the volume of work carried out by the Soils

Laboratory increased compared to the previous years. This may be attributed
mainly to the following reasons:

(1) The number of material investigations carried out
increased.

(ii) A number of time consuming tests were carried out,
such as large and small drained Triaxial Tests and
large shear box tests on gravels and crushed rock.

(iii) Construction control vxas started at Lefkara and
liassari Dams,

The volume of work carried out by the Concrete Laboratory
shews a decrease over the previous years.

The testing facilities available during 1971 in the soils
and concrete Laboratories are shown in Tables 3 end 4 respectively.

Tables 5 and 6 show the type and number of tests carried out during
the year.



Table 1 - W.D.D, Field
Drilling Rigs

Drill rig
Number

HD 294

HDD 354

HOD 423

HDD 455

VLD 460

VD 477

HDD 497; -

HDD 555

HOD 559

HD 557

HOD 560

HDD 553

! Serial
! Number

1

2

Type

Overburden
Coredrill
Wagon D rill
Overburden
Coredrill
Overburden
Coredrill
Coredrill
Coredrill
Coredrill

Auger drill

Light percuss

drill

Investigation Equipment

Make

Atlas
Craelius
Atlas
Ablas
Boyles
Atlas
Craelius
Boyles
Boyles
Boyles

Atlas

Edeco

Other Equipment for Use on Site

Apparatus

Vane shear test apparatus

Portable powerhead auger

Plate bearing test apparatus

Clean-out auger with sludge

;I_Ir_,_barrel. i

mm»- mEm—

! Stationary piston sampler

| Thinwall samplers (Shelby tubes

W sampling tubes

Year
Acquired

1963
1963
1965
1966
-1966
1967
1968
1971
1971
1971

1971

1970

Year
Acquired

1970
1970
1970

1970

1970
1970

1970
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Table 2 - N.D.D. Grouting Machinery in 1971

S 1.

One wWoyno" Grout punp (Pneumatic)

Capacity = 50 gal,/min.
Pumping
Pressure = 200 psi,

One "Craelius" Grout punp
Reciprocating with Diesel Engine

Capacity = 11 gal,/rain
Pumping
Pressure =1000 psiu

Two Z-M-300 High Speed Mixers (Pneumatic)
Capacity = 66 Imp. gallons

Two ZA-600 Grout Agitators (Pneumatic)
Capacity = 132 Imp. gallons

Table 3 - Soils Laboratory,Equipment

Serial
Number

10

1

13
14

15

Apparatus Ac\c;%ailﬁed
3 No. Liquid Limit apparatus 2 prior to 1967
. 1 . in 1971
........... - T —- - j o~ =

Normal and rapid moisture content

apparatus prior to 1967

2 No. Shrinkage Limit apparatus W 1970

Standard and modified proctor

prior to 1967
apparatus

Sand .replacement apparatus . 1967

Sieve analysis, hydrometer and pipette

apparatus » - 1967

Palling and Constant Head permeameters 71967

Unconfined Compression apparatus " 1967

Triaxial apparatus (I-iMw diameter speciiaens) » 1967.

Small shear box machine f

(6x6 cm specimens) 1967

3 No, consolidation apparatus 1 prior to 1967
2 in 1971

1 No. 17 inch diameter by 10 inch

high constant head permeameter 1967

1 No. sample extruder 1967

1 No, High capacity triaxial machine for

up to 4 inch diam. soil and rock specif lyob

mens



Table 3 - Soil. Laboratory Equipment (Contf)

Table 4 - Concrete Laboratory Equipment

-A.

Serial Apparatus
Nurmber PP
Aggregate crushing test apparatus
(Local); . . 1960
a2 Balance capacity 700 Ibs (local) 1961
3 Compacting factor apparatus for
concrete ?Local 1961
4 Oven for drying sands and aggregates 1965
m5 Concrete testing machine hand
operated 100 ton .capacity. 1957
6 Sieve shaker 1964
7 Vicat neddle for cement test 1966
13 Concrete testing machine electrically
operated 150 ton capacity 1960
9 Laboratory concrete mixer 1968
10 Distillation apparatus 1969
11 eSample spitter for aggregates 1969
12 Mr Entraintment meter 1971

13 ¢ Llectric coperete vibrator 1971



Table 5 - Testa carried otit in 7.D.Dt Soils Laboratory in 1971

A

1 —h
) m 5
| TESTS g 0 & i | "
3 5 2 = g % & -
i 2 1 i’ e 2 1
Atterberg Limits 14 26 2 37 5 2 1 1 2 209;
lloisture Content 72 398
Standard Proctor 12 2 18 0 2 1 2 58
Sand deplacement 153
Gore Cutters 253
Hydrometer 157 14 10 22 39 5 2 11 10 1 1 2 4 10 10 10 324
Permeability 72 19 2 18 5 | 123
Undrained Triaxial 12 1 o 1 2 25
Drained Triaxial 4 3 7
Shear box (Large) 2 4 1 7
Consolidati on
Silt Content :
Specific Gravity ;157 37 ' 10 22 39 5 2 11 j 10 1 1 2
field Density 72
Let Analysis 12 40 7 1 1
Dry Analysis 3 19 .
1Crushing Strength 64 7 s 4 - 3

Total 530 198 104 94 i 151 26 10 43 | 39 10

= 86—



Table 6 - Test carried out in the WeD,D, Concrete Laboratory in 1971

[
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Sieve Analysis 41 150 30 6 227
Silt Content 41 g7 30 6 164
Organic Impurities 41 g7 30 6 164
Specific Gravity 10 18 6 A

Aggregate crushing
test 13 <50 6 69
Acid Test 10 10
Fineness Modulus 12 12
Cubes prepared and

crushed 80 980 16 12 088
Slump Test 20 4 3 27
/eater Absorption 10 20 30

Total 243 3337 200 980 50 15 1825



V. DIVISION OF DESIGN
AND CONSTRUCTION. OF MAJOR PROJECTS

By

K.C. Hassabis
Senior Water Engineer

4*1 The Design Division which is one of the Major Divisions of the
Department is Sub-divided, into three main branches.

The Design Branch whose functions are

(i) the detailed design of major projects undertaken by the
Department.

(i) the preparation of specification .ad conditions of
contract for Major Projects.

(iii) the planning and supervision of construction of Major
Projects,

The Topography Branch which carries out all the surveying work
of the Department.

The Drawing Office Branch which does most of the drawing work
of the Department.

The Design Branch is manned with qualified Civil, Irrigation
and Topography Engineers and one Senior Inspector of Works.

The Permanent and Temporary personnel of the Design Branch
during 1971 consisted of:

No. Executive Engineer I - Head
No. » " I

No. Irrigation Engineers

No. Topography Engineers

No. Senior Inspector of Works

PNNSNR

During the year work was done on the design of Dams, Irrigation
Works, preparation of specification and conditions of Contract for Major
Projects, construction planning and control of Major Projects and other
minor miscellaneous works. A brief description of the most important works
undertaken by the design branch, during the year is given below:

4.2 Report on Design_of Major Projects
4.2.1 Palelchori-Kambi Dam

The preliminary design of this Dam started in 1969, but its final
design was carried out and completed during 1971.

The work involved also the preparation of specification, Bills of
Quantities and conditions of Contract in view of the Project being subject
to Internationa,! Tender.



The Project involves a Concrete Gravity Dam of max. height of
32 m and of total crest length of about 190 m with a total volume of
concrete of 35,000 m3.

The reservoir will have a capacity of about 600,000 m3, of
water for irrigation purposes.

The access road leading to the Dam site including the R.C.
Bridge were also desighed and executed during the year.

The contract for the construction of the Dam was awarded to
Messrs Joannou & Paraskevaides, in September 1971, for the Contract
Price of £271,000. Construction of the Dam started in October 1971,
and it is scheduled for completion in May 1973.

4.2.2 Ayios Nicolags Dam - Kakopetrla |

The Design of this Dam commenced during the second half of
1971 and is nearing completion. Considerable work has been done on the
preparation of drawings, Bills of Quantities and Cost Estimating,
Additional detailing of the foundation may however be required after
the completion of the geological report regarding the nature of rock
encountered at the site.

The dam is of the concrete gravity type with a max. height
of 33 m with a total crest length of 110 mand total volume of conojete
of 27,000 m3.

The dam with a capacity of about 265.000 nB8 to bo used mainly
for irrigation has a stop type spillway 40 m wide with a 1.52 x 1.83 m
desilting outlet.

The cost of the dam is estimated to be about £240,000.
4.2.3 Arakapas Dam

The Design of this Dam commenced during the year and is still
continuing.

Two alternative sides were investigated, but the upper damsite
has been found more suitable from geological point of view.

The Dam is of the concrete gravity type with a max. height
of 21 m total crest length of about 110 m., a step type spillway of
total width 57 m and a 1.5 x 1.5 m desilting outlet. It is estimated
that 200 donums of citrus will be irrigated from this dam

The capacity of the reservoir will be about 200,000 m3. The
concrete volume of the dam will be about 14 000 nB.

4.-2.A Kalolchorio-1Qircru Dam_

A reasonable amount of design work has been done throughout
the year on the raising of existing masonry dams.

The ICLirou Dam with an existing capacity of 33,000 nB is to be
raised by 2 m in order to accomodate an additional capacity of 32,000 ni.
As a result of the increased capacity an additional area of 64 donums
of Spring Crops will be irrigated. The max. height of the Dam
wil 1 now be 13 m



4.2.18 Palekhqri Dam

Although this Dam is "being constructed "by a contracting firm,
quite some time x'as spent, late in the year, in preparing a construction
programme for the works by the Critical Path Analysis for Tender
purposes. In addition a minor amount of modified design work has been
done on the contract drawings in view of new requirements, in the light
of new data available.

The preparation of minutes of meetings held on the site with the
Contractor and the monthly progress reports which again form a part of
the whole planning and control of the works, as well as the administration
of the whole contract has constituted during the year one of the major
functions of the design division.

4.3 Indraulics Laboratory

The Hydraulics Laboratory was built during 1971, for performing
various scaled hydraulic model tests of dams and other hydraulic structu-
res. The spillway of the Lefkara Dam was the first model constructed.
The construction of the topographical and structural part of the model was
completed late in 1971 to a scale of 1:50. The mechanical part of the
model (pipe work, water tanks, etc) will be completed in the first months
of 1972 and it is hoped that the model will be used for testing as soon
as this is done.

The main purposes of the model tests on the Lefkara Spillway
are two:

(i) to study the flow pattern and the effect and extend of
errosion caused bjr the spillway discharge for various
flnode,and

(ii) to study the effect of the surge waves developed by the
discharge of the spillway, o011 the downstream face of
the dam structure.

4.4 Construction Reports op. jjalqr Projects

4.4.1 An account is given below on the progress of construction of
Major Projects during the year 1971.

During 1971 the construction of several important projects
has been put in hand.

The most important of these works are:

Famagusta Water Supply Project .'ltage |11 Works:

) Lefkara Dam

i) Lefkara-IChirokitia Pipeline and
ii) Khirokitia Treatment Works

V) Massari Dam

V) Palekheri Dam

At the same time work continued on minor outstanding works of
the 2nd Stage of the Famagusta Water Supply Project,
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£ It is estimated that the raising of the Dam wxll cost around
7 «000 »

4.2.5 Ly;throdkorfas Pem ~Lower Avit e)

This is again an existing masonry dam with a present capacity
of 33,000 m3, which is to he raised by 1.30 m giving additional capa-
city of 24,000 nm3. As a result of the increased capacity an additional
area of 48 donums of spring crops will be irrigated. The max. height of
the dam will now be 9.8 m

4.2.6

During this year the structural and hydraulic design of the
laboratory was completed. The construction of the lab. was completed
under the supervision of the design division by the end of the year.

The work involved a 42 ft. x 44 ft. industrial type shed including
pipework from a constant head tank and return channels.

The laboratory is mainly to be used for hydraulic models.

4.2.7 Argaka llagounda Distribution System

Quite an amount of design work has also be done during the year
on irrigation net-works.

The final design of Argaka Distribution scheme started in March,
and was completed, by the end of the year.

Detailed worlcing drawings and a cost estimate have been prepared
showing all items to be installed. The system will cover an area of
about 2300 donums of irrigated land. The total network in A,C. pipes is
estimated to cost around £128.000.

4.2.8 Ayia Marina Diversion Scheme

This scheme is proposed for the diversion of water from the
upper ridges of the Livadhi river to the Ayia Marina Dam catchment.
Design work started and was completed in the same year. The estimated
cost of the proposed scheme which is to be in steel pipes is valued
to £28,000.

The daily meximum capacity of the scheme will be 1590 nB.
4.2.9 Kiti Msi.ribution System -_stage 111

During the year design work was done and completed on stage 111
of the Kiti distribution system which constitutes the third phase of
the entire network.

Stage Il of the scheme which is to be of prefabricated reinfor-
ced concrete channels is estimated to cost about £27,000 and will command
an area of 1110 donums.

4.2.10 Lefkara Distribution System

More design works was done during the year on the Distribution
scheme of Lefkara Dam At present the scheme which in to be in steel
pipes was restricted on the main conveyor pipe lines as the tertiary lines
will have to be decided after' land consolidation.



It is estimated that the 3oheme will command an area of about
615 donums out of which a net area of about 430 dons, will be irrigated.

The cost of the scheme is provisionally estimated at about
£45,000.

4.2.11 Yermaqqgyia Distribution .'System

Several alternative proposals have been studied, and more
design work has been done throughout the year concerning mainly the route
which should be followed to convey the water to the areas to be irrigated.

4.2.12 Mavrokolymbos Distribution .System

A study for possible extension of the system has started late
in 1971.

The purpose of the extension is to irrigate an additional land
of about 226 donums, mostly vegetables in the IChloraka-Ktima .Area.

The extension, as well as the previous network consist of A.C.
and steel pipes with seme sections in concrete channels.

It is estimated that an additional cost of £7,200 will be required
to cover the new extension.

4.2.13 Polemidhia bistributj on System

A study for extension of Polemidhia distribut:' on system started
very late in the year.

The new extension is to cover 400 donums of citrus of Lanitis
Plantations.

The extension which is to be of A.C. pipes is estimated to cost
about £7,800.

4.2.14 Nicosia Abater Supply - Hqrj

A scheme was prepared for bringing an additional quantity of
about 10 000 cu. meters per day from new boreholes in the Pcndayia area.
The scheme involves:

(i) the use of five new boreholes, and a new lot? A.C.
pipeline about from the boreholes to the main Prastio
Pumping Station.

(it) The provision of two additional electrically driven
centrifugal pumps with ancillary equipment at the
Prastio Station. y

(iii) A booster station near Philia Village which will
enable the existing llorphou-Nicosia pipeline to convey the
additional quantity of water. The alternative of providing
a second pipeline from Morphou to.Nicosia was found to be
more expensive and would take a considerable time to
implement, while it was imperative that additional quantitjr
of water had to be provided during 1972, in order to avoid
serious shortage of water during the summer months.
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Orders for materials and equipment for this scneme were placed
during 1971» and it is expected that it will he possible to provide at
least an additional quantity of 5000 cu.m, per day by July 1972, while
the whole scheme is expected to be fully operational in 1973-

4. 2.15 Famagusta .-later Supply Scheme (bago |11

This stage is the final stage of the new scheme for meeting the
water supply requirements of the town of Famagusta until 1985 and inclu-
des Lefkara bam, the Khirokitia Treatment Works and the Lefkara-Khirokitia
pipeline.

The first two parte were designhed by Consultants,while the pipe-
line was designed by the Department, More details about these works
are given in the respective construction reports.

Work on all parts of this stage commenced during 1971 and it i-
expected that it will be possible to put the scheme into operation in
1973.

4-2.16 Planning “Construction of Jlajgr .Projects

The year 1971 has not only been a fairly busy year both for
Design and for the Construction of Major Projects.

As a result quite an amount of Construction planning and Control
of Major Projects has been carried out by the Design Division during
the year.

In addition four Executive Engineers of the Design Division have
undertaken the supervision of these Projects, Specific report on each
particular project, prepared by the Engineer in charge appears elsewhere.

4. 2.17 liassari Dam
Planning

In view of the fact that this dam is being constructed by the
Department quite an amount of construction planning has been done in
the office.

A programme of works has been prepared by the critical path
analysis, after breaking down the various activities involved in the
project and determining the critical path. The network was also pre-
sented on a bar chart.

A cost control chart indicating the budgeted cost as compared
to the actual cost has been prepared and applied to this project. This
was achieved by following closely the actual rates obtained and
applying a method study to operations in excess.

Another aspect within the control of the works is the prepar-
ation of the Monthly Progress Reports by the Engineer in Charge with
an expenditure record upto date.

In the case of Massari Dam, in parallel to the Construction
Works, a reasonable amount of design work was done occasionally throughout
the year in modifying the existing design, in view of new requirements,
preparing bar bending schedules, designing form work etc.



4.5 Famagusta Water Supply Project - otage |1

This statue includes the boreholes and pumping schemes in the
Khirokitia Vassilikos area, the Collecting Reservoir at Khirokitia, the
Pipeline from Khirokitia to Phrenaros. The above* works have been
constructed at Government expense and are operated by Government.

In the same stage are included the concrete reservoir at
Phrenaros and the pipeline from Plirenaros to Stavros reservoirs in
Famagusta.

Work during 1971 was confined to finishing the pumping
station near Vassilikos, since all other works have already been comp-
leted and were put into operation during 1970,

Pumping from the Vassilikos River and Cutting, which was
completed in December 1970, commenced on the 12th March 1971j and
continued into June 1971.

A summary of expenditure incurred is given below:

(Note: The main item of expenditure in 1971 was the payment for
the acquisition of land used for the works)

Year Government Works Famagusta M.B. Works Total
Partial Cumulative Partial Cumulative Cumulative
1963 100 055 100 055 — 100 055
1969 037 730 937 793 26 482 26 432 964 275
1970 . 95 250 1033 051 ; 194.016 220 498 1253 549

1971 53 655 1086 706 14.719 235 217 1321 923



4*5.1 Famagusta Water Supply - Stage 11l - Lefkara Dam

Tiie Lefkara Dam forms part of the third stage of the Famagusta
Water Supply Project. The design of the dam was carried out by Messrs.
Pietrangeli ed Humphreys, an associated firm of Howard Humphreys and
Sons, Consulting Engineers, in 1970.

International Tenders for the construction of the dam were
invited on the 13th December, 1970, the closing date for submission of
Tenders being the 27th February, 1971. Ten Tenders were received from
eight different countries. The Tender was finally awarded to nJoint Venture
Leonard Fairclough (U.X.)Ltd., and Medcon Construction Ltd.The Letter
of Acceptance of the Tender was dated 29th April, 1971. The contract was
signed on 29th May, 1971 and the Engineer's Order to Commence was issued
on the same date. The Contract Price is £1,125,143.990 mi],s and the
duration of the Contract is 910 days from the Engineer's Order to
commence.

The dam will be of the rockfill type with a central clay core.
It will be 70 metres high, crest elevation being at 361.0 metres above
sea level, with a total fill volume of about 800 000 cu.m.'" and storage
capacity of 13.35 million cum. The mean annual inflow was estimated at
8.2 x 10 cu.m., from a catchment area of 36.30 kn2. It is estimated
that about 5*3 x 10° cu.m, of water will be made available annually from
the dam for the Water Supply of Famagusta.

4.5.1.1 Rxp,en(Uture

The total expenditure incurred upto the end of December 1971
was £153 929.“ of which £144 051-- was for work done bj the Contractor
and the balance of £9 878, represents direct expenditure by the Depart-
ment.

A detailed chronological account of event after the signing of
the Contract is given below:

4.5 1.2 Lefkara . Dam Cconstruction - Progress: Jfteport for 1971

During June, 1971» the first month of the contract period,
progress was slow and. a start was made on various temporary works. The
excavation of the site office platform on the left abutment upstream
of the dam and just above crest elevation including access roads to link
the platform with the existing access road system started using light
excavators. The first lift of a Temporary Concrete Arch Dam in a rock
gorge upstream of the main damsite to impound some water for construction
during the dry season was placed. Surveying by the Department's surveying
team to establish the original ground levels and setting out points was
in progress since the middle of May.

In July the Contractor's efforts were also mainly concentrated
on Temporary Works. The excavation of the site office platform and
associated access roads was completed and construction of the site
offices started. Several other access roads were cut by bulldozer such
as one leading to the site of the tunnel exit and another one along
the riverbed upstream of the main dam leading to the site of the proposed
Drinking Water Supply underground concrete cut-off. Also access roads
to Quarry No. 1 upstream of the dam and Quarry No. 2 downstream were cut.
Another two lifts were placed in the Temporary .Arch Dam and some water was
impounded. Construction of the arch was temporarily abandoned after July
20th to be resumed and completed at the beginning of the 1971-72 rainy season.
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Some Quarry Development started at s-uarry No. 1 by bulldozer. This
quarry, however, was later abandoned mainly because the amount of clearing
required in order to reach sound rock was prohibitive. Open cut excava-
tion at the upstream and downstream ends of the tunnel started in mid-
July and reached the entry and exit portals by the end of the month.

The downstream portal was formed 9»65 metres further into the hillside
from the point where it had been envisaged due to the poor quality of

the rock. The upstream portal itfas formed more or less where it had been
envisaged.

During August the tunnel excavation continued at both faces and
a total of 55 cut of 252 metres had been excavated by the end of the month.
Some temporary timber sxipports were installed over the first 10 metres or
so at either end. No further work was carried out on the quarries as the
Contractor was awaiting the quarry permits for which he had applied.
The Contractor investigated an Alternative Borrow /irea for core material
within the reservoir area near the damsite and permission was granted to
use this area for the core material. The site offices were almost comp-
leted by the end of the month. Stripping of the abutments by bulldozer
started during the month and about 1/3 of the right flank had been strip-
ped down to rock by the end of the month. During August an access road
was constructed to reach the higher part of the proposed spillway cutting.
Some xtfork was carried out on the Drinking Water Supply System for the site.

During the month of September 12 - hour shifts were worked on
the tunnel excavation and from |18th September work continued through the
weekends as well. No supports were required in the tunnel other than
those near the portals. The total length of tunnel excavated by the end
of the month was 147 m lineking out was done by traxea/ator whose driver
used an ”Aqualung” under-watdr breathing apparatus as ventilation in
the tunnel was bad. Stripping of the abutments by bulldozer continued
and about 2/3 of the total area had been cleared by the end of the month.
Spillway excavation by drilling, blasting and dozing started about mid-
September after access had been improved, Work on the arch dam was resumed
and shuttering was ready for placing the last 2m Lift at the beginning
of October, The subsurface concrete dam for the site Drinking Water
Supply was concreted and a slotted steel pipe intake grid was set in
position upstream of the dam and surrounded with crushed gravels of
various gradings. A pump-well which will serve as a sump for pumping the
water to a rapid gravity filter above the site offices was almost comp-
leted. The drainage system for the site-offices and the electrical
wiring were completed.

During the month of October work on the tunnel continued at
full speed. On 29th October, the Minister of Agriculture and Natural
Resources, the Director-General of the Ministry, the Director of Water
Development and other visitors attended the firing of the last charges to
join the two sections of the tunnel. The Minister fired the charges
and the tunnel was through. The alignment and levels of the two sections
of the tunnels proved to be remarkably good. Some additional stripping
of the abutments was carried out by bulldozer and the areas which could
be reached hy bulldozer were completed by the end of the month. Removal
of spoil xvhich had collected in the riverbed was in progress. The spoil
was dumped in the river just upstream of the tunnel exit over a low
concrete wall founded on rock outcrops to form temporary dam 3 which is to
be used to conserve water during construction as well as to provide
vehicular access across the river. Spillway excavation continued during
October, the floor of the excavation having reached a level of 384 m.a.s.l.
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The excavation started from a level of about 404 m.a.s.l, which is the
highest point on the cutting. The designed elevation of the spillway cut-
ting is 361 npa.G.l, below which the actual spillway channel will be cut.

Five metre wide berms are to be formed at elevations 380 and 361 m,a.s.l.
on the cutting and batter is to be 1.5 V : 1H Cut-off excavation on the
left abutment at an approximate elevation of 350 m.a.s.l. started on 15th
October. The subsurface riverflow ceased during September. The pump-
well for the Drinking Water Supply was completed and work started on the
rapid gravity filter above the offices.

The temporary arch dam was completed at an elevation of
307.33 m.a.s.l., riverbed elevation being about 297 m Telephones were
installed and connected to the public system on 15th October.

During November work on the tunnel consisted of washing down
the walls and roof with a mixture of compressed air and water and the
removal of loose material from the floor in preparation for concreting
the invert. Trial runs using a concrete pump proved unsuccessful.

Removal of spoil from the valley floor was almost completed, dam 3 was
completed and for most of the month spoil was dumped and compacted in the
river below quarry No. 2 to form temporary dam 4 to be used for impounding

water as well as access to quarry No. 2. Seme minor clearing at the site
of the cofferdam was carried out during the month. The spillway excavation
continued reaching a level of 380 m.a.s.l. by the end of the month. Cut-off

excavation on the left abutment continued throughout November. Technoexports-
roy of Bulgaria having been approved as grouting Sub-contractor sent out

a team of 8 men but their equipment hail not yet arrived by the end of the
month. At quarry No. 2 drilling started in preparation for blasting. The
Alternative Borrow Area was cleared bulldozer. The site laboratory
equipment arrived and was put to use. ;Electricity sup ly was connected t?

the site offices on 24th November. The drinking Water Supply sand filter
was completed.

On 1st and 2nd December, 12 m of tunnel invert were concreted
using ready-mixed concrete imported from the Contractor's ready-mixed
concrete plant at Stavrovouni. The results were substandard and concreting
was stopped. River flow started on 14th December and the arch dam \*as
full and overflowing by 24th December. The spillway excavation continued
and had reached a general level of about 365 m.a.s.l, by the end of the
month. The spoil from the excavation was bulldozed down the slopes on
either side. On the upstream side the spoil masked the entrance to the
tunnel but was pervious enough to allow the streamflow to pass freely
through the tunnel. Most of the excavated material from the abutments had
been removed from the valley floor and clearing continued in the vicinity
of the cofferdam. Excavation of the left abutment cut-off area of the
main dam continued. The spoil removed from the river was dumped and
compacted at temporary dam 4. The drilling and grouting sub-contract
started on 28th December with drilling and water testing on the left
abutment. The subcontract is programmed to last eight menths. A
preliminary clearing blast took place at Quarry No. 2 and drilling was
resumed. Despite a good flow in the river, in the absence of a supply
of electricity to the pump-well the site water supply continued to be
delivered by tanker.

4¢5.1.3 Lefkara Khirokitia Pipeline

The Lefkara Khirokitia pipeline forms part of the third Stage
of the new Famagusta Water Supply Projoct.
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Its purpose is to convey raw water from the Lefkara Dam on
Syrgatis river to the Khirokitia Water Treatment Works, where the
water will be treated and then conveyed to Famagusta by the Khirokitia-
Phrenaros-Famagusta pipeline which has already been constructed as part
of the Stage Il Works of the same scheme.

The pipeline is about 49 OC4 ft. long and is composed of 22"
outside dia steel pipes of which 44 000 ft. are 0.250” thick and about
5 000 ft. are 0,312” thick. The pipes are spirally welded and they
are internally lined and externally protected with coal tar enamel.

.hi electrical resistivity of the pipeline route has indicated
that the soil adjacent to the pipes is aggressive and for this reason
additional measures will be taken for protecting the pipeline against
corrosion by providing cathodic protection.

The contract for the supply of the pipes was awarded in
July 1971 to Corinth Pipeworks of Greece for the total price of £1l6] 814
and the contract for the supply of most of the valves in July 1971, to
Messrs Glenfield and Kennedy of U.K, for the total of £17 540*

Delively of the pipeg was expected to be effected in April
1972 and of the valves in June 1972.

Construction work started in March 1971 and was concerned
mainly with the opening and preparation of access roads to the pipeline
(whose route was over very difficult and inaccessible terrain) and with
the initial levelling of the pipeline route.

The expenditure incurred up to the end of 1971 was £37 852,
More details on the work carried out are given below:
4.5.1-4 Access Roads

Work on the construction of the access roads to the Lefkara®
Khirokitia Pipeline was put in hand on the Ist .March 1971, and was
completed by the end of the year.

The work carried out consists of

(i) Construction of 19,630 ft. of new road 20 ft. wide

(ii) Widening and regrading 21,000 ft. of existing road
from 10 ft. to 20 ft.

(iii) Widening and regrading 5,280 ft. of existing path
from 3 ft. to 20 ft.

(iv) For a length of about 15,000 ft. where the road
coincides with the route of the pipeline a
considerable amount of work was carried out for
easing the steepness of tdie road with a view to
making it passable by heavy traffic, work which
otherwise was unnecessary for the mere initial
levelling of the route of the pipeline. The
expenditure incurred for this length was equally
shared between the access roads and the initial

levelling.
(V) Construction 1 Wo. culvert 20 ft, wvri.de using 5 ft.
0 precast concrete pipes.
(vi) Construction 2 Nos. culverts 20 ft. wide using 4 ft.

@ precast concrete pipes,
(vii) Construction of 5 Nos, Irish bridges.
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The expenditure incurred for the above work was £4,476.

It is anticipated that an amount of £Lp00 will be required
in 1972 for carrying out major repairs to all river and stream crossings
as well as maintaining all roads in a good condition.

4.5.1-5 Initial .bevelling

Work on the initial levelling was put in hand on the 29th July
197.1. By the end of the year, a length of 42,000 ft. out of the total
length of 48,910 ft. of the pipeline, was levelled.

The expenditure incurred was £1,961.

The remaining length of 6,910 ft. is the worst part of the
project. It involves the levelling of very steep river and stream
crossings in solid rock where explosives and compressors should be used.
Besides, a considerable amount of work should be carried out in 1972
at all river and stream crossings already levelled. The anticipated
expenditure in 1972, is of the order of £2,500.

4.5.1.6 Break Pressure Tank

Some work was carried out for the levelling of the new site
of the Break Pressure Tank, in December 1971 at a cost of £118.

4.5.1.7 Stinunary. .of J”endituro i.aJ971

The total expenditure incurred for the project upto the end
of 1971, was £37,852 as shown below:

(i) Pipes and Fittings .......c.c...... £ 28,916
(ii) Access Roads .....c.cooiiiiiiiiiiiinanne. 4,476
(iii) Initial Levelling ....ccooevveiiennni. 1,961
(iv) Break Pressure Tank.................. 118
(v) Transport ............... 83
(vi) Supervision ........cooeeeiieenn. 666
(vii) Land Acquisition and

Compensation  ......cccoeieiieiiannen. 1,63.2

Total : £ 37,852

4.5-1.-8 IG™rokLtia ~/ater .Treatment_Jforks

The Khirokitia Pater Treatment Porks are part of third Stage
of the Famagusta Pater Supply Project which includes the construction
of Lefkara Dam and the pipeline to convey the water from the dam to the
Treatment Works.

A reservoir at the Treatment Porks site and a pipeline to
convey the treated water to Famagusta have already been constructed under
Stage 11, and they also form part of this Project.

The Khirokitia Treatment Porks comprise of three main components.
The Sedimentation Tanks, the filters and the Administration Building.
The design was carried out by Howard Humphreys and Sons, Consulting
Engineers and the Department of Water Development undertook 4:'he construction
of the Civil Engineering part of the Porks. United filters and Engineering
Ltd., are responsible for the supply and erection of the plant.
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Tenders for the supply and erection of the water treatment plant
and equipment were invited on the September 1970, and the date fixed for
receiving the tenders was the 14th November 1970. Twelve tenders were
received and the Contract was finally awarded to the United Filters and
Engineering Ltd., of United Kingdom, on the 12th March 1971 for the
total of £97»833* In accordance with the Contract the plant will be
delivered by the Oth December 1972, and the works are scheduled for
commissioning by the 8th June 1973.

in outline of the Treatment Works is as folows

Coagulants and Chlorine are injected into the raw water from
Lefkara Dam before it enters through a flash mixing ohamber into the
Sedimentation Tanks,

The raxv water is equally distributed into each of the six
tanks and it enters vertically downwards at the bottom of each of them,
losing velocity as it moves upwards. At some level in the Sedimentation
Tanks the weight of the suspended particles is equal to the upthrust
caused by the flowing water and a concentration of floe causing a
sludge blanket is formed. The coagulant, aluminium sulphate, assists
in the formation of the sludge blanket which traps lighter particles
that would otherwise pass through the tanks. The depth of this sludge
blanket can be controlled by bleeding through a sludge pocket provided.
Heavier particles settle at the bottom of the tanks from where they can
be discharged periodically. The wator is collected at the top of the
Sedimentation Tanks through glass fibre perforated collecting tubes and
passes on to the filters.

In the event of low concentration of suspended solids in the
raw water, provision has been made to by-pass the Sedimentation Tanks
through a weir penstock and pass the water directly to the filters.

In the filters, the final filtering out of suspended matter
takes place and their action is also effective in removing bacteria.

Four rapid gravity type filters are provided through which the
flow is controlled by varying the outlet valve opening. The depth of
the fine media is 800 mm supported by a layer of coarser material 300 mm
thick. The water passes through the filtering media into perforated
PVC laterals on the filter floor and is collected through various channels
into the wash water storage tanks.

Filter cleaning is carried out in rotation by air scoring the
media though the filter laterals of the particular filter, wvxhich has
the effect of loosening the media and releasing particles trapped. This
is followed by wash water pumping, at a carefully adjusted rate, suffi-
cient to fluidise the bed and so clear it of impurities.

The criteria for clearing the filters are the head loss in the
filters and the quality of the filtrate. Turbidity tests for this
reason are carried out periodically.

The Administration Building comprises of a workshop, a chlorine
drum store, a chemical store, a wash water tank, a part where the machi-
nery for washing the filters is housed along with the chemical mixing
tanks and a part on the upper floor which houses the Central Control
Panel and the switchboard for tho electrical machinery as well as a
laboratory, an office, a dormitory and mess roon.
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A weir wall ensures that an adequate supply of wash water is
stored in the wash water tank for washing the filters* A pipeline
past the weir wall conveys the treated water to the reservoir and
chlorine and lime are injected into it to disinfect and correct its
acidity.

The Khirokitia Treatment Dorks are designed to produce
20,300 m3/day of potable water and provision is made for extending
the works to produce an ultimate output of 31, 800 mp/day.

Hydraulieally the Sedimentation Tanks and filters are designed
to pass a 50% overload of flow and depending on the characteristics
of the raw water it would be possible to treat 30,450% mp/day without
constructing further units. Pull scale experiments will show the extent
of overload feasible.

The construction of the Civil Engineering part of the Treatment
Works has started on the 1st of December, 1971 and it is programmed to
be completed by November 1972. The plant should then be installed and
the works are expected to be operational in June 1973. The expenditure
incurred up the end of 1971 was £1,655.

4.6 Massari TDam
4.6.1 General Information

4.6.1.1 Location

The dam is located at the junction of the three main tributaries
of Serakhis river, i.e. the Akaki, Peristerona and Mericas rivers.

4.6.1.2 Purpose

The purpose of the scheme is to recharge the Morphou acquifer
downstream of the dam, as it was established beyond any doubt that
even with the existing llorphou dam and other recharge works, a
considerable amount of water during floods is lost to- the sea. Geological
investigations made it possible to estimate the storage capacity of
this acquifer to be approximately 64 x ICr ft*"/sq. mile.

4.6.1.3 Description

The whole project is to be completed in two stages (i) the
construction of the detention dam and (ii) the construction of the main
recharge works which will consist of the canalization of the river and
the construction of basins on either side of the central canal, within
the existing river bed between llasssri and llorphou- Dam.

The dam-already under construction is an earth-rockfill dam of
max. reservoir capacity 2.3 million n8 and is being constructed from
river sandy gravels with an impervious thin clay central core, an
impervious upstream blanket with a cut-off trench at its upstream end,
and a downstream toe drain. The upstream slope will be covered with
dumped rip-rap obtained from the river banks.

The max. structural height of the dam will be about 47 ft. above
river bed with a max. crest length of 3,050 ft. A free flow ogee crest
spillway 200 ft. wide, in reinforced and. mass concrete, is under construc-
tion at the right abutment of the dam. A reinforced concrete tunnel of
11 ft. internal diameter will be incorporated below the max. section of
the dam with a hydraulically operated gate at its entrance.
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4.6.1.4 Progress of IJork

The construction of Hassari Dam was undertaken by the 'J.D.D, with
sub-contractors for the provision of fill materials,

'fork at the site commenced on the 21st of July 1971 .excavation of
the Spillway started on the 15th of August and by the end of December,a
total of 32000 ydJ were executed out of an estimated total of 40100 yd~;.
'‘Airing the same period concreting in the stilling basin was completed and
a total of 740 ydJ of reinforced concrete were placed,

In order to avoid the danger of flooding because of the river
flow only the left stretch of the embankment IGOO ft in length was under
construction during this period, the rest 1200 ft. of the embankment being
left for next summer.

By the end of December a total of C3000 ydJ of compacted fill
materials -were placed on the embankment at a cost of £14 6500 On the 29th
of December when the reduced levels of the bank were recorded, the highest
point reached was 5 ft, below crest elevation.

The rates obtained for fill and excavated materials are generally
below the estimated as is shown in the table below.

Cost (£:'s) Rate (£ s/y<*3)
Description Actual isti mated
ixeduted Total 1 Actual Estimated Actual Bstimated

Corefill 25 361 83 000 4 327 6 350 0.169 0.250
filters 11 914 39 000 2 880 3 000 0.240 0.250
shell-fill 41 525 135 000 6 400 10 400 0.152 0.250
T.oe drain 4 000 _ 5 J300 .1 042 .. 3 200 ... 0.260 0..400
jjviillw A r

Open common

Hass excava*

tion 6 000 100 660 960 0.110 0.160

Open Rock

Xxoavation

By ripping 23 000 2 160 4 500 - 0.120 0.250
By Blasting 12 000 i 1030 3 200 0,130 0.400

The total expenditure incurred upto the end of December 1971 is
summarised below

J Total Actual cost {
Description .Estlmpated Cost to date (cw) j
General 112 162 8 094
Dam total 64 838 14 218
Spillway total 37 000 13 689
Outlet total 12 000

Grand Total 226 000 36 001
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4.7 Palekliori - Kambi Dam
4.7.1 Description

The Palekhori-Kambi Dam is located on the Kambi river, at a
distance of approximately 26 miles from Nicosia.

The main purpose of the dam is irrigation.

The dam is a mass concrete gravity dam type. It will have a
max. height of 107 ft. (32,6 m) from river bed level to the orest of the
dam, and 100 ft. (30.5 m) to spillway crest level. The capacity of the
dam will be 136 x 10° gallons (620.000 n8) with normal irrigation outlet
flow 120 I/sec.

The dam and spillway will be faanded on sound rock and wiill
consist of 13 vertical blocks extending over the entire height of the dam.
A continuous grout curtain extending over the entire length of the dam,
will be provided in the dam foundation, injection being done through a
concrete cap.

The fifth block from the left abutment of the dam will be
constructed as a spillway section, 34 ft. wide, discharging overflow water
into a flip bucket.

A drainage and inspection gallery having a cross section 5f x 7’
will extend through the entire length of the dam. A valve chamber formed
partly within the gallery will accomodate the sluice valves.

A sluice way channel (cross section 5' x 6') which vail be
constructed at the deepest section of the dam will be acting as an disilting
outlet, discharging into a stilling basin.

4.7.1.1 Progress of jvork

The construction of the dam was subject to international tenders.
Five Contractors have submitted a tender out of which ;Joannou and Paraske-
vaides Ltd'* wore awarded the contract for an amount of t270,976.842 on
September 1971.

The WD have constructed the access road including a reinforce
concrete bridge, to the dam site.

The Contractor started the work on the 15th October 1971.

The first operation was the stripping of the faondation of the
Dem which was completed during the second week in November. A total
area of 3 833 sq.yds. has been stripped part of which was done mannually
in view of the steep slopes encountered.

At the meantime the Contractor proceeded in the ejection of the
Site Offices and laboratory, manufactured of standard prefabricated Units.
This operation was completed by the end of November.

Paralled to the erection of the Site Offices the Contractor
commenced on the excavation of the foundation using a 977 and 955 traxca-
Vators, starting from both abutments and moving towards the river bed.

By the end of December the excavation was mainly restricted in removing
the soft material at the upper section and exposing the foundation rock.
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Very little has been done during the year as regards the installa-
tion of Electricity and telephone services and the construction of the
concrete structure for Water Supply.

No interim certificate for payment has been submitted by the
Contractor during the year as the cost of work done could not reach the
minimum amount of £8,000 as provided in the Form of Tender. The Water
Development expenditure by 31st December 1971 was £7 915

4.8 Drawing Branch

The staff of this Branch numbered 26 i.e. 16 daily paid
Technical Assistants, 5 draughtsmen scale 8, 2 Foremen scale 5 and 7, one
hourly paid employee and the Head of the Branch who was appointed to the
post Engineering draughtsman.

4.8.1 Drawing Seotion

For the first six months of the year, in addition tcj normal
Departmental work, the Drawing Branch was engaged in the execution of
all drawing work needed for the Paphos Project of the CAMP as well as
the work needed for the Akrotiri. Project.

Work done can be listed as follows giving also the time spent
in each category of drawings and maps.

Time spe .t
il houré Man months

(i) Existing and Proposed Dans 8 100 49.0
(i) Irrigation Distribution

Systems for Dans .......... . 835 5 4
fiii) Routine Irrigation 8chemes 2 475 15.0
iiv) Domestic Water Supplies ., 5 060 30.6
(v) Recharge Schemes....... - 335 2.0
(vi) Antiflood Schemes ........... 50 0.3
(vii) River Training Works ....... 620 3-
(viii) Hydrological......... ........... 635 3.9
(ix) hydraulic Tables ......... Nil Nil
(x) Programmes & Organization. 450 27
(xi) Completion Plans............. . 2 700 16.3
(xii) Completion Reports ....... 1 375 8.3
(xiii) Akrotiri Project ......... 2 740 16.6
(xiv) Reports ....coovvviviiiiiiiieeeene, 640 3.9
(xv) General.......coooiiiiiiinnn . 1 525 9.2
(xvi) Odd JobS ....veieiiiie 100 0.6
(xvii) Watershed surveys ........ 1 862 11.3
fxviii) Paphos Project .................. 2 850 17.5
(xix) Auxiliary .Cervices:

Library .cooooooeen i, 1 665 10.0

Plan Registry................ 545 3.3

Plan Reproduction. 245 15

Registry Work................ 215 1.3

Drawing Materialc/Store %5 0.6
(xx) Training of Staff ............. Nil Nil
(xx1) Leave etc :

Leave paid 1 960 12.0)

Leave without pay ?2°

Sick Leave 2 985, Ilko] 40.0

Maternity 690

D.C. 260 ti

Totals 41 Y®T* 253

rr= ss=s =
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The above time spent on various jobs does not include any time
spent by the Head of the Drawing Branch, the 2 Foremen and one hourly
paid employee of the working photo process lab. Also the work of the

Storeman (T.A.) of drawing instruments and surveying instruments is not
included.

4.3.2 jection

During 1971 26 new books at a total cost of approx. £124 were
purchased by the Department and subscription was continued on 7 Technical
Periodicals at a total cost of £33. In addition 75 reports were prepared
by Officers of the Department and numerous other books and periodicals
were received free of charge.

The Library continued to issue regular reports of material
received and of articles from periodicals of special interest.

4c8.3  Reproducfrion Section

Plan reproduction cintinued during 1971 with the automatic
continuous process dyeline paper printing machine with the old machine
as stand-by. Some 3,700 orders were issued to the Pieproduction Section
and 37,000 prints were made of various sizes and of all types.

4.8.4  Photo Process Lab,

The Photo Process Lab. continued functioning on reproduction,
enlargement and. reduction of drawings and maps. Both Paphos and
Akrotiri Projects reede extensive use of this service. Bome work has been
done.f or other Departments.
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4.9 Topiggraph Branch

Topography Branch was headed, "oy Mr. Andreas Fvripidhou, Inspector
of Works and has carried out all the .Survey Work required by the Design
and Flanning Divisions of the Department and the Cyprus Water Planning
Project (Akrotiri and Paphos Projects).

These Surveys consisted of Contour Surveys, Profile-levelling,
Cross-Sectioning and Setting-out for Dam Reservoirs, Irrigation Distribu-
tion Systems and Major pipelines for domestic Water Supply Schemes.
Another assignment of this Branch was to take precise observations at the
site of constructed dams for the detection of any horizontal or vertical
movements of the structure or the neighbouring slopes and the re-survey
of dam-reservoirs for sedimentation studies.

The staff of this Branch during the year was as follows:

Post No. Remarks
Inspector of Works 2 Ore i/C of Branch
Technical Assistants 9 Monthly paid
Technical Assistants 4 Daily paid

This Branch has dealt with the following Projects:

Project Type of Survey Remarks
ICapsala Dam Contour C.W.P.P. - Faphos
Akrotiri Lake Contour '‘C.W.P.P. - Akrotiri
Kambi Dam Sectioning Departmental
Kal o-Khorio-ICLirou Contour Sedimentation purposes
Massari Dam Setting-out Departmental
Ayios Nicolaos-Kako- Contour _do-
petria
Pendayia pipeline Profile-level- _do-
ling
Aralcapas reservoir Contour —do-
Skarinou pipeline Profile-level- F/sta ws - Depart-
ling mental
Kannaviou Dam Contour Photogrammetric methods
Omodhos dam Contour -do-
Yermaspyia dam Contour Akrotiri Project
Lefkara dam Setting-out Departmental
Kauris canals Contqur_and Akrotiri Project
Sectioning
Ayia Marina-Paphos Plri(;fgllle—level- Departmental
Argakiv-Magounda-Paphos -do- -do-
Forest Industries Levelling-setting Frivafe
out
Dhipotamos Contouring Departmental
Dam Site
Galini Pam Centour Departmental
Pedhoulas reservoir Contour Departmental-rainor
Ayios Dam Site Contcur Photogrammetric methods
Myrmigoph Contour —do-



Project

Lythrodhondas Pam
Paphos canals

Fhlasaou Pam Site
Lefkara pipeline
"ingomi reservoir
Khirokitia
Kalokhorio Lefka
Ovgos-Kyra
Parelclisha Dam Site

Angastina Dam Site
Kalopanayiotis Dam
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Type of Survey

Contour
Profile-levelling
settingloat
Contour

Profile-levelling
Contour
Settingsout

and Contour
Contour

Contour
Contour
Contour

Observations for
movements

Remarks

Raising-Departmental
CrJPP-Paphos Project

CWPP-Tylliria
Project

p/sta i\3.
N/sia W 3,
Treatment Flant,
P/sta W.S.
CWPP-Tylliria
Project
CDPP-Tylliria
Project

Minor Projects

(continued in 1972)

—do—

.Departmental



Spillway construction at Massari dam

Administration Building - Khirdkitia
Treatment Plant
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DIVISION CP
CONSTRUCTION

By

H.P. Karakannas
Head of Division

51 This Division embraces all the constructional activities of the
Department in the field of Domestic Water Supply and Irrigation Projects, m
all civil engineering departmental contracts, the use of constructional
plant and the Departmental Workshop.

The staff of the Division during 1971 consisted of:

1 No. Engineer hydrologist - Head

1 No. Mechanical Engineer

2 Nos. Senior Inspectors of Works

7 Nos. Inspectors of Works

3 Nos. Chief Foremen

8 Nos. Assistant Chief Foremen

1 No. Technical Assistant

84 Nos. Monthly paid & weekly paid Foremen

395 Nos. Weekly paid regular artisans

502 Nos. Total

In addition to the above permanent staff other Executive Engineers,
are working jointly with this Division on the Dam Construction.

The Construction programme for 1971 included 57 Rural Domestic
Water Supply Schemes of an estimated cost £573,06l, 48 Small Irrigation
Schemes of an estimated cost of £166,594, 14 Major Irrigation Schemes
of an estimated cost of £486,087, 2 Town Water Supply Schemes of an
estimated cost of £256,426 and 8 other schemes for River Training, .Antiflood
and Landslides Works of an estimated cost of £38,757. In Total the
Construction programme included.

129 schemes of an estimated cost of £1,520.925, as shown hereunder:

, Ser.  No. of Amount
No. . schemes Nature of scheme approved
for 1971
£

1 57 Rural Domestic Water Supply Schemes 573,061
2 48 Small Irrigation Works 166,594
3 14 Major Irrigation Works 486,087
4 2 Town Water Supply Schemes 256,426

5 8 River Training, Antiflood and
Landslide Works 38,757

129 Total 1,520,925
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'‘Over and above these projects the Division.has carried out minor
works on a number of Village Domestic hater Supplies and Irrigation
schemes from funds deposited by the Village Water Commissions or by the
Irrigation Committees

On these minor Works the expenditure during 1971 reached the
amount of £62,653.

During the year the Division also undertook the construction of
the Margo Farm Water Supply scheme for the Department of Agriculture.
This scheme estimated at £55»000 involves the construction of two wells
in the Yialias River aquifer, the laying of 3,500 meters of 8" ¢ A.C.
pumping main, the construction of one R.C.C. reservoir of capacity
455 m3, and the construction of an earthern reservoir of capacity
5»000 m3. The expenditure during 1971 on this scheme reached the amount
of £32,450.

The overall expenditure on all schemes incurred during 1971
reached the amount of £984,402.,-. This amount was spent on carry over
and new schemes included in the 1971 Development Estimates of the
Department, as well as on schemes executed for other Departments or
from deposits. Out of this amount £394,146 were spent on 51 Village
Water Supply Schemes, £83,444 on 33 Small Irrigation Works, £312,986
on 14 Major Irrigation Works, £80,169 on 2 Town Water Supply Schemes,
£18,554 on 3 River Training and Antiflood Works, £32,450 on the Margo
Farm Water Supply Scheme and £62,653.- on a number of minor works for
Rural Water Supply and Small Irrigation Works.

In detail the expenditure incurred for the construction of all
the. above works is shown hereunder.

Ser. No3. of E_xpenditure
Wo. Nature of scheme schemes incurred
during 1971
-M -
1. mRural Domestic Water Supply 51 394,146
2. Small Irrigation Works 33 83,444
3. Major Irrigation 14 312,986
4. Town Water Supplies m2 80,169
5. River Training, Landslides
and Antifloodiorks 8 18,554
6. Margo: Farm Water Supply 1 32,450
7. Minor Works and Maintenance on
Rural Water Supplies from - 34,079
Deposits made by Villages
8. ;Work carried out for private
Developers, such as laying of 24,904
distribution mains etc.
0. Minor works and Maintenance of
Irrigation schemes from -
deposits 3,670

Total 109
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5-1.1 Laoour Force

For the. execution, of a scheme, the labour force consists of
the regular employees of the Department and. the casual employees recruited
from the area where the work is executed. During 1971 the average number
of regular employees engaged by the Department for the construction of all
schesos was 395? and a monthly average of 559 casual employees were
employeed through the Labour Exchange. In total during 1971 a monthly
average of 8954 regular and casual employees were engaged by the Department
and the overall expenditure on wages for the whole year was £425,719-

5-1-2 Constructional Plant

As usually Government machinery is used primarily for the
construction of the projects that are included in the Department's
Development Budget,

As however the Departmental heavy: machinery is quite limited, it
was necessary to hire machinery from private owners through tenders.
In total during 1971 machinery was hired for 23,140 working hours at an
expenditure of £18,897- Machinery-was also hired for the excavation of
137,815 feet of trenches for the laying of pipes at a cost of £3,160,

5-1-3 .Materials

As it is the usual practice all the materials for the construction
of the projects, such as pipes, pipe fittings, steel, etc. are requisitioned
through the Government Central Stores. Building materials, however, such
as sand, gravel, aggregate, etc. were purchased through tenders. During
1971' the Division awarded 94 tenders for the purchase of 40,620 cubic
meters of such materials at a cost of 12,058. The ne ds of the Division
in cement were purchased through a Government contract from the Vassililco
Cement Factory. During 1971 3,374 tons of cement were used for the
construction of all the projects, at a cost of £22,247,

During 1971 a total length of 297,144 meters of pipes of all types
were laid by the Division for Domestic Mater Supply and Irrigation schemes.

Tables showing in detail the pipes and other materials used by the
Division during 1971 are given hereunder:

(i) Galvanized mild steel pipes laid during 1971

Nominal Total
dlamiiter 4” 3" 3o on l4r’ liv v ab in length
” in
inches ..meters .
Length Total
of pipes
laid in
meters
42UU illm, :22 1.28*728 12.026 . 20,070 ~ysu al
(ii) Steel Victaulic pipes laid during 1971
f Nominal size in J g” Total length
inches in inches

f Length of pipes laid in meters - 373 2.094 2,777

i
]
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(c) Asbestos cement pressure pipes laid during 1971

Nominal Total
size in  18» 15" 12»  10» 8» 6" 4" 3" length in
inches meters

! Length

of pipes

laid in

meters 120 1,485 788 5,270 40,120 20,285 25,8X2 21,783 115,663

(d) Materials and machinery used during 1971

Ser.
LN Description Quantity Expenditure
t 1. Cement 3,374 tons £ 22,247
2. Gravel, sand and
aggregate 40,620 nB 12,058
3. Heavy machinery 23,140 working
hours 18,897
4. Excavation of trenches 42,870 running
meters 3,160
Total £ 56,362
»-b. .. — mmmmm..... A —————— t

5.1.4 Rural DomesticLjfater Supply Schemes

As already stated the construction programme for 1971 included 57
Domestic Water Supply Schemes of . estimated coot of "573,061. Out of these
schemes 21 were completed during the year, 31 were put in hand but could not
be completed by the end of the year and were carried over for completion in
1972, and 6 schemes could not be put in hand for various administrative
and other difficulties and were also carried over for execution in 1972.

The expenditure incurred during the year on all Domestic Water
Supply Schemes .reached the amount of 1394»l46.

The 57 Domestic Water Supply Schemes which were included in the
1971 construction programme are shown in the three lists that follow.
These schemes have been split into three categories as under:

i) Schemes completed during 1971

) Schemes put in hand during 1971, but not completed by the
end of the year, and carried over for completion in
1972, and

(Mi)Schemes not put in hand during 1971 and carried over for
construction in 1972.

5.1.5 Rural Domestic Water Supply Schemes completed. during 1Q7.1

Out of the 57 schemes that were included in the 1971 construction
programme, 21 schemes, of an estimated cost of £65,142 were completed
during the year. For these 21 schemes the expenditure for 1971 reached
the amount of £55,266. Two of these schemes, namely Ayios Andronikos in
the Karpas peninsula and Motidhes in the Kyrenia District were completely
new schemes and the other 19 were improvements and modernization to old
schemes, especially modifioattons to their distribution systems and storage
tanks. For all these schemes 14 new ."reinforced cement concrete circular
storage tanks of a capacity of 1765 nB were constructed, and 900 water
meters of m inch in diameter were installed to control the water
consumption.
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In all cases where a distribution system was executed, the house-to-house
service with water meters was implemented. These 21 schemes that were
completed during 1971 are shown in the list hereunder:

Rural Domestjc
Schemes completed during 1971

i M /mount  Expenditure Type Nature
~ I None of scheme Approved  incurred of of
i ) for 1971 during 1971 Scheme work
£

Nicosia District

1 1. Mal-ounda 1,600 1,561 Pumping XH
2. Pedhoulas 2,500 2,323 Gravity X
f 3 Sina Oros )
( 3 Tembria ) 4,210 2,979 Gravity X
f Evrykhou )
4. Sina Oros 4,000 3,342 Gravity xXH
Tembria 14,000 10,891 Gravity Xl
E 5. Mit.sero 2,800 1,872 Gravity X
[ 7 Limassol District
| -
1 7. Alassa 1,100 747 Gravity X
8. Phinilcaria 2,000 1,687 ft XH
9 Arhclahania Spring 1,000 979 B X
Famagusta District
t
\ 10. Ayios /bidronikos 7,200 7,116 Pumping * H
11. 1 Vitsaoha 1,560 1,476 n X
1
14;cnaca Dipt?yLct
[ 12. , Aradhippou ;1,205 762 Pumping X
3 | Vorok] i nx-Li vadiiia 650 495 L «X
; Paphos District
f 14. ' Kriton-Terra 2,300 1,736 Gravity xH
i 15 ! Nata : 403 376 Pumping X
16. ' ICelolcodhara 800 384 Gravity X
\ 17« ! Pcristerona 3,200 2,5H I XH
38 > Pano Arodhes © 5,500 5,425 I XH
> I”rrenia District
|19. ;Ayi Anlisios .
' Khardjia 114 112 Pumping X
[ 20. * Motidhes . 3,000 2 695 . Gravity s H
[21. ; Karavas . 6,000 5,797 It : X
e _
Tot als 65,142 55,266

a. means new scheme
X means improvements to an existing scheme
H means house-to-house service
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Some of the most important schemes that were completed during
1971 are:

1) The combined scheme for Sina Gros, Temhria and
“Wvrykhou

Ayios Andronikos scheme

Aradhippou scheme

Pano Arodhes sohome and

2
3
4
5) Karavas scheme

— N — ~— -

A short description of each scheme separately is given below:
5*1.5.1 Sina Pros - Tembria - Hhrrykhou combined j-"ater .supply scheme

All three villages had independent sources of supply prir to
the implementation of this combined schema, which however decreased
considerably during the summer months and the people faced difficulties
in obtaining their drinking water. Lately the small spring of Sina-Oros
became contaminated and Sina Oros was temporarily connected into the
Galata Water Supply. The new source of supply for the three villages is
Hantares spring in the Troodos Range, which has a flow of 70,000 - 90,000
gallons per day. A 3" i galvanized main approximately 8 miles in length
has been laid to convey the water to the three villages. Six new additio-
nal storage tanks of capacity 86,000 gallons, or 400 m3, have been
constructed for the three villages, and new house-to-houso distribution
systems have been implemented for Sina Oros and Tembria where water meters
have been installed in all houses to control the water consumption.

5.1.5.2 %ios Andronikos \Water Supply Scheme

This scheme of an estimated cost of £7,200 was entirely a new and
its objective was to serve the Turkish Quarter of Ayios Andronikos which
remained without piped water as a result of the suspension of the execu-
tion of the Water Supply Scheme for the whole village in 1964 due to the
then prevailing political situation. By the implementation of this
scheme 116 Turkish houses were connected onto a new distribution -system
for their quarter consisting of 9,000 meters of galvanized steel pipes.
The source of supply is a borehole and is the same that has been serving
the Greek population of the village for about 8 years.

5.1.5.3 Aradhippou Water Supply Scheme

This scheme at an estimated cost of £5,400 included the construc-
tion of a new additional reservoir of capacity 455 nB for the high quarter
of the village, and the laying of 700 meters of distributions mains.
Before the implementation of this scheme a number of houses were facing
great difficulties in obtaining their water supply.

5.1.5.4 Pano Arodhes Water Supply Scheme

Prior to the implementation of this scheme at an estimated cost
of £5,500, the villagers of Pano Arodhes were obtaining their domestic
water supply from street fountains. Nov; a new storage tank of capacity
95 nB has been constructed at a high place to command the whole village,
and a completely new house-to-house service distribution system has been
lexecuted. All 150 houses of the village are now enjoying a metered
“supply from sAppidhes" spring.

5.1.5.5 Karavas Water Supply Scheme

Karavas with its famous Kephalovrysos spring, was facing great
domestic water difficulties in the summer months as a result of its old
and obsolete distribution system. The scheme executed in 1971 at a cost
of £6,000 consists part of a major Water Supply Scheme earmarked for
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1972 and 1973. This scheme involved the construction of a reinforced cement
concrete circular reservoir »of- capaci'fy 455 n8 to provide sufficient
storage*;f*or the additional water hired by the Municipality from private
owners of the Kephalovrysos spring. The source of Water Supply for Karavas
is I/15th of Kephalovrysos spring and this flow together with the additio-
nal water hired from the same spring flow into the new reservoir througbr\a
8” ¢ A.C. now pipeline. It can be said that this emergency scheme together
with the installation of water meters in all houses, saved the Karavas
Municipality from great water problems for the summer of 1971.

5*2 Rural Domestic Water Supply Schemes put in hand during 1971
but not completed by the end of the year and carried over for
completion in 1272

As it has been mentioned, out of the 57 Domestic Water Supply
Schemes included in the 1971 construction programme,3l schemes were put
in hand during the year but were not completed, and were carried over
for completion in 1972, Some of these schemes are major schemes and were
split for construction into two phases, other schemes were put in hand
late in the year as a result of the delay for the completion of the loan
formalities™ Nevertheless considerable work was carried out on these "1
schemes estimated at £469,049- The expenditure on these schemes during
1971 reached the amount of £338,800. These schemes include the major water
supply schemes for Morphou, Potamos-tis-Yermasoyias, Vatyli-otrongylbs,
Lapithos, Polemidhia Pano and Kato and Ypsonas, the Lefkara Regional
scheme, and the Regional scheme for Alona-Platanistassa Laghoudhera -
Sarandi and Polystipos. It should be noted that most of these major schemes
were split into two phases for construction in 1971 and 1972. For these
31 schemes 28 No. R.C.C. circular storage tanks of capacity 6,436 nB were
constructed, in addition to the 14 storage tanks constructed for the
schemes described An para 51£ on pages D5-117. Moreover, 3,900 water
meters of inch in diameter were installed during the year for these 31
schemes. A list showing these 31 water supply schemes as well as the
amount spent for each scheme separately during 1971 is given hereunder:

Rural Domestic Water Supplies - Schemes j2ut in hand during 1971 but not
completed and carried .over for .completion in 1972

Ser. - A’Sg%‘\?éd Expenditure incurred
Name of scheme . i
No.  for -1971 during 1971
Nicosia District £ £
1. Morphou 24,039 23,104
2. Mathiatis 2,790 536
3. Petra 1,977 1,640
4. Kalo Khorio (iQirou) 4,050 2,792
5, Alona ) )
Platanistassa )
Laghoudhera )
Sarandi ) 49,000 43,518
;Polystipos )
6. ICapouti 32,000 23,158
7. Kambi-t ou-Pharmaka 4,900 3,167
8. Evrykhcu 3,000 1,313
9. ; Tseri 1,020 234

c/f . 93,476 99,462



Ser.

No.

10.

11.
12.

13.
14.
15.

16.

17.

18.

19.
20.

21.

22.
23.

24.

25.
26.

27.
28.

Name of scheme

b/f

Limassol .District

Kalo Khorio

Potamos-ti s-Yermasoyias
Polemidhia Pano )
Polemidhia Kato )
Ypsonas )

Korphi
IColossi
Pendakomo

Famagusta District

Vatyli )
Strongylos )
Vitsadha

Larnaca District

Arsos )
Tremetoushia )
Meloushia )
Athienou

Mslini

Lefkara Pano
Lefkara Kato
Kato Drys
Vavla

Tokhni
Pano Lefkafra

Paabos District

Ayia Pipeline (Kallepia)
Letymbou, Pitarkou )

Episkopi
ICedhares
Kholetria
Stat os

I“renia,District
Kalogrea

Kondemenos
Lapithos

120 -

Amount
Approved

for 1971
£

93,476

1,201
22,802

52,910

1,504
8,000
17,800

71,005

4,650

24,601

18,000
4,400

30,000

5,500
4,100

6,000

6,500
3,700
12,700
2,550

Expenditure inouy”e? 1
1971

during

£
99,462

543
22,170

51,102

698

3,155
11,517

51,090

2,094

17,247

5,460
1,498

17,504

2,626
768

5,311
169

8,015
1,900

15,020

12,334
9,157

338,880
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53 Rural .Domestic Water Supply ocheme.s not put in hand during
... X .and carried over for oonstruction in 1972

Out of the 57 Rural Domestic Water Supply Schemes that were
included in the 1971 construction programme 6 such schemes of an
estimated cost of £33,370 could not be put in hand for various admini-
strative or legal difficulties and were carried over for execution in
1972. Two of these schemes Kalopanayiotis, and Nikitari are delayed
as the case for the acquisition of the water is pending before the
court. The llathikoloni scheme could not be proceeded with because
the roads of the new resited village were not constructed, while the
remaining three schemes namely Kakopetria, Piyenia and Pano Pyrgos
could not be put in hand as the villagers requested revision of these schemes,
A list showing these 6 schemes and the money allocated for each one
separately 13 given below:

Rural Domestic .Water Supplies - Schenes. .approved for execution in
19 7A Put not gut in .hand during the year .and carried .over for
execution in

- — .. m
3er. Name of h Amount
No. of scheme Approved Remar ks
for 1971
£

Nicosia District

<. Kalopanayiotis 4,635 Acquisition of water
pending before the
Supreme Court

2. Kakopetria (Palea) 3, 200 New revised scheme to®
cover the whole village
[prepared.

3. Nikitari 2,095 Acquisition offspring
not completed.

4. Piyenia ) combined 27,200 New revised separate

5. Pano Pyrgos ) scheme pumping schemes
requested by the two
villages.

Limassol District *
6. ; Mathikoloni 1,740 Balance for completion

of scheme after
construction of roads
for new resited village, j

Total 33,870
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5*4 Small Irrigation Works

The construction programme-s=>®1971 included 48 Small Irrigation
Schemes of an estimated cost of £166,594: Out of th«ec schen»© 19 were
completed during the year, 14 were put in hand but could not be completed
by the end of the year and were carried over for completion in 1972, and
15 schemes could not be put in hand for various administrative or other
difficulties and were also carried over for execution in 1972.

The expenditure incurred during 1971 on all the Small Irrigar-
tion Schemes reached the amount of £83,444.

The 48 Small Irrigation Works include various types of schemes
such as Recharge Works, pumping schemes, lining of canals or minor irriga-
tion works. They are shown in detail in the three lists that follow.
These 48 schemes have: been split into three categories as under:

(i) Schemes completed during 1971

(ii) Schemes put in hand during 1971, "but not completed
by the end of the year, and carried over for completion
in 1972, and

(iii) Schemes not put in hand during 1971 and carried over
for construction in 1972.

5.4.1 Small Jrrigation .Schemes completed during

Out of 48 schemes included in the 1971 construction programme,
19 of an estimated cost of £69,799 were completed. The overall expenditure
on these 19 schemes reached the amount of £63,427, leaving a saving of
£6,372. Out of these 19 schemes, 6 involved the construction of R.C.
canals, 2 were pumping schemes, 2 were recharge schemes, and the remaining
9 were minor irrigation works including the laying of distribution pipes
and the construction of intakes or storage irrigation tanks, A list
showing these 19 schemes, as well as the amount'spent on each one separa-
tely is given on next page:
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SmeAl_Jrrigntion 3forks ~ .Sohemes completed durijg~Nfo?1

% s Amount  Expenditure £
| Ner. Name of scheme Approved incurred Nature of works
- o for 1971 during 1971 ]l
! A »
L JENER wt
Nicosia District 1
;1. Kyra 9,697 9,503 Lining of canals [
;2. ; Kctokopia 313 e 253 -do-
I3 Morphou-Toratsia 27,753 26,952 -do-
i 4. ; Peristerona 10,550 10,397 -do-
: 5. Galini 1,001 983 -do-
i 6. ; Pyrgos - Tyllirias 353 300 Distribution pipes . i
- 7. Kal opanayi oti s 263 248 -do-
;3. 1 Akakj. 2,250 2,245 Intake and R.C. canals
: 0, Kato Pprgos 3,600 3,345 Pumping scheme
; io. Kyliatos 600 581 ILining of canals.
Limassol District -
| ’
: i
i 11.  Kypercundar-Dhei sis 818 . 652 'St.tank end disbribu--!
tion pipes i
f 12. mTris Elies - Diplomata 732 73 Intakes and disbribu-i
tion pipes
t 13. ®Trimiklini 907 481 lii“roverrents to dii.-
tribution system
© 14, Kyperounda - ICima 1,350 1,285 Intake, St, tank and )
0 distribution systc. i
i W Louveras 750 N "t.tank and distri- >
button pipes
. 16.  Trimiklini 5,000 4,902 D:rtribution pipes
I Famagusta District
r
- 17, Akhna (1963 scheme) 1,304 181 Recharge works
1 Larnaca District
: 18. Anglissidhes 242 227 Pumping stheme f
Xylotymbou 2,261 71 Recharge works
r
Total 69,799 63,427 [
5.4.2 Small irrigation Schemes jpirt in hand. during 1971, but not

completed by the end of the year and carri

g.n"letign in 1972

ed over for

Out of the 43 small irrigation schemes that were included in the
1971 construction programme 14 were put in hand during the year but

were not completed, and were carried over for completion in 1972. On
these 14 schemes of an estimated cost of £41,264, the actual expenditure
reached the amount of £20,017. Two of these schemes involved the con-,
struction of R.C, canals, five were pumping schemes. These 14 schemes
included the construction of reinforced concrete canrfs, the installation
of pumping units for the use of boreholes for 3rrigrvM #% and the laying
of irrigation mains and storage tanks. A scheme for improvjng the sea-
shore at Koma-tou-Yialou by filling one lagoon was also completed.
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Small Irrigation Norks  Schemes put in hand, during,.1?7A ~ut not complet Td
and carried over for completion in 1974

Serr Amount Expenditure I
Name of scheme Approved incurred
No.
for 1971 during 1971 ature of work t
% 5 :
r r f
Nicosia District
L
1. Peristerona-Astromeritis 300 66 Compensations
2. I;erlstsrona—Astromerlts ) 2 800 2119 Projective walls!
rounda ) & lining of
canals
3. Kato ICoutraphas 7,000 4,751 Pumping scheme !
4. Potami 1,260 148 -do-
5. Psimolophou 10,800 5,398 Lining of canals]
Limassol District
6. Kyporounda (Piyi Dhimou) 2,000 1,484 Intake, St.tank f
and distribution!
; pipes
pawusta Difrtrict
7. Akheritou 1,569 0 Compensations
8. Famagusta-Dherynia 5,645 1,464 Recharge works
0. Phrenaros 220 - Compensations
10. Gaidhouras 1,100 605 Drainage works
11. Koma-ton-Yialau ) 1500 Eilli f .
Fish Ponds ) ‘ 4 ithing ot one !
lagoon near the t
sea j
Larnaca "District
12. Maroni 2,939 1,932 Pumping scheme
13. 2Jygi - Tokhni 831 15 —do-
14. Athienoi - Marmarika 3,300 1,941 -do-
Totals 41,264 20,017
33asss=:-:=83=3==S=====—=====3=-=—=-—=-=gQ3=3=--—=-—=-—-—-——-——-—===========

5-4.3 Small Irrigation schemes not put in hand dicing 1971 and carried
over for construction in 1972 .

Out of the 48 Small Irrigation Schemes that were included in the
1971 construction programme 15 such schemes of an estimated cost of
£55,531 could not "pe put in hand for various administrative or other
difficulties and were carried over for execution in 1972. Six of the 15
schemes are recharge works in the Kyrenia District and the reason for
having not been able to put them in hand was the delay for the completion
of the land acquisition formalities. Five schemes are distribution systems
and the reason for their having not been put in hand was mostly the delay
in the completion of the loan formalities. The scheme for Esso Galata
was not put in hand as the funds became available very late in the year
and the work could not be carried out in Winter time.
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The scheme for Tries Julies could not "be put in hand for the same reason.
The scheme for Marathovounos & Pyrka was delayed due to objections from
the villagers, and the pumping scheme for Athienou ocdia not be put in
hand due to the recfuest of the beneficiaries for a higher Government
contribution towards its cost. A list showing all these 15 schemes
with the amount allocated for each one separately is given hereunder:

Small .Irrigation JJorks - Schemes approved for execution in 137A« fort
not put in hand during the year and carried .over for execution in ,127,2

oer Amount e Nature of work
No ' Namre of scheme Approved and
' for 1971 Remarks
£
Nicosia District '
1. Massari 3,300 Distribution system
2. Esso Galata 1,300 Pumping scheme
Limassol .District
3. Saittas - Moniatis 11,215 Distribution system
4, Tris Elies - Ifylarka 3,750 ! Intakes and distri-
bution pipes
5. Pelendria - (Nikomitis) 800 Distribution pipes
Famagusta District
6. Marathovounos - Pyrka 3,000 Intake and
carthncrn
channels
Larnaca District
7. ;  Athienou - Athaaasis 5,500 Pumping scheme
Paphos District
8. Kato Akourdalia 3,600 Distribution system
o Statos 1,200 -do-
I“yrenia Dis_trict
10. Elia 1,491 Recharge works
11. i\vios Epiktitos 4,000 Mid-
12. Ayios Yeorghios 4,675 -do-
13. 1 Karakoumi 1,900 -do-
14. > ICazaphani 7,400 -do-
15. Thermia 2,400 -do-

Totals ' 55,531
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5»5 Moicr Irrigp.tior

Tlie construction programme for 1971 included 14 Major Irrigation
schemes for which the expenditure was estimated at £436,087- The actual
expenditure for these 14 schemes reached the amount of £312,986, Out
of the 14 schemes, 6 were involving works on Dans, 4 were distribution
schemes and the remaining 4 were recharge works. The biggest expendi-
ture incurred was on Lefkara Dam whereby on Dam works the expenditure
was £153,217 and on the Lefkara-IQiirokitia pipeline £36,984. Consider-
able work was also carried out on the liassari Dam where the expenditure
during 1971 was £36,036. Another major scheme which ‘was put in hand
during 1971 was the Palekhori Dam .Ml these three Dams were put in
hand during 1971. Fork was also .carried out on the other three existing
Dams, namely Yermasoyia, Kalopanayiotis and Mavrokolymbos,

On the four distribution schemes included in the programme of
construction of the year considerable work was carried out on the I<tti
distribution system and on the Pomos distribution system. These distri-
bution schemes involve the distribution of the water of the dams by means
of R.C. channels or A.C. or galvanized steel pipes to the fields in
order to effect the maximum economy in water and to improve the irrige*-
tion system for the benefits of the farmer.

The four Recharge Schemes included in the construction programme
were the Pamagusta-Dherynia scheme where water will be pumped from the
Famagusta Ayios Loukas reservoir to recharge the wells in the Ayios
Memnon area, the Syrianolchori pumping schemes and irrigation R.C. channels
and the Morphou-Serrakhis scheme.

A list showing all 14 Major Irrigation Porks is shown hereunder:

Major Irrigation Torks

Mounts Expenditure
t W Nanme of scheme Approved incurred Remarks
for 1971 durinﬂ 1971

Dans
1. Lefkara

(i) Dam Forks 197,472 153,217

i Lefkara-Khirokitia

(i1) Pipeline )) 58,000 36,964

(iii) Khirokitia

Treatment plant 10,000 1,655

2. liassari 40,000 36,036
3. Palekhori 14,000 7,915
4, Yermasoyia 29,389 16,200
5. Kalopanayiotis

(i)  Compensations - 6,072 833

(ii) Electricity 417 417

(iii) Grouting 1,240 1,179
6,  Mavrokolymbos 3,275 229

Distribution Systems
7. Kiti 40,765 12,454
8, Mavrokolymbos 3,193 1,353
0. Yermaspyiar-Outlet Pipe 1,941 576
10. Pomos 15,963 15,315

; 431,737 205 893
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Ser. 1 .Amut  Expenditure
No. Name of scheme Approved  incurred
. Re mar k sf
for 1971 during 1971
£ &
. b/t 431,737 286, @8
Recharge Works
11. Famagusta - Dherynia 36,000 12,860
12. Syrianokhori Pump-houses
etc., 6,345 6,062
13. Syrianokhori-KoldcLnqyi 7,953 6,286
- x4 Morphon - Gerrakh'is
(1) Protopapas 2,932 460
(ii) Compensations 1,120 420 |
Tot als 486,087 312,986

5.6 Town Water Supplies

For the two Town Water Supply schemes that were included in the
1971 construction programme the expenditure reached the amount of £80,169:
The scheme was completed and additional water was pumped to relieve Nicosia
Town from two boreholes. The Pendayia scheme for which a provision of
£100,000 was made in the 1971 Development Estimates could not be put in
hand due to the delay in the completion of various formalities. For
Famagusta Town an expenditure of £59»436 was incurred on Government and
Water Board funds. The list below show: “he schemes and the expenditure
incurred on each one separately: /

Town Jlater Qypplj.es

S Amount Expenditure
Ngr' Town " Approved incurred Remarks
' for 1971 durirgeg 1971 -
r.- , TR m f
1. Nicosia Town
(i) Tseri scheme 25,020 20,733
1 (iii) Pendayia scheme 100,000 -
2. Famagusta Tows
T (i) Government Funds 125,625 53,655
(ii) Water Board Funds 5,781 5,781

Total 256,426 80,169
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5.7 layer Trainings Landslidos and Riytiflggd Marks

The,1971 construction programme included 8 such schemes, three
of Which were antiflood, three river training works and the other two
landslides worlcs.

The expenditure incurred on all these schemes during 1971 was =
£18,554, and some of them,, i.e. Monagri, Kilani and Ormidhia were carried
out on behalf of the District Officers. The 8 schemes, and the expenditure
incurred on each one of them are shown in the list hereunder:

River .Training” jaitiflood and Landslides llorks - Schemes inoluded in
P.gnsknintion _prqggramre~

5.8 Margo Farm llater PBupply "jgheme

This scheme was undertaken at the request of the Department of
Agriculture and its objective was to supply drinking and irrigation water
to the Margo IExperimental Farm, The estimated cost-of this scheme was
£55,800 and the cost of the work carried out by our Division in 1971 reached
the amount of- £35,450. The source of supply are two wells in the Yialias
river acquifer. Uater is pumped from these two wells though an 8" / A.C.
pipeline 8,500 meters in length into a new R.C.C, reservoir of capacity
455 n3* - earthern reservoir of capacity 5,000 nB has alee been
constructed in order to provide storage for water for use in the dry season.
The work was not completed by the end of 1971 and was continued and also
to provide good quality of water for blending i.t with hard and slightly
saline water fuetn the Margo wells.



- 129 -

5.9 Minor '{ator oupply and Irrigation Works carrioli out from deposits
for villages or private developers

The construction Division carried out considerable work, and much of
its time was spent on such works. On Rural Water Supply Works such as
installation of water meters, laying of distribution mains, repairs and
maintenance to existing systems the expenditure reached the amount of
£34,079. On works carried out for private developers, such as the laying
of distribution pipes, etc. an arnauit of £24,904 was spent during 1971.

On minor repairs and maintenance of irrigation schemes the Division
carried out works to the cost of £3,670. All this .expenditure amounting
to £62,653 was carried out on full cost by the villages or private deve-
lopers.

5.10 Workshop

The workshop of the Department forms a branch of the Construction
Division, but it carries out work for other Divisions as well, i.e. the
Planning the Maintenances and Operation and Water Resources. It is
equipped with all facilities for carrying out all kinds of constructional
works, that include earth moving equipment, motor transport, carpentry,
plumbing fittings, the slotting end perforation of drilling casing and
grinding and electro-welding of drilling bits. ! Installations and
maintenances of pumping units for domestic water supplies and irrigation
are carried out by the workshop. The dispatching of materials and stores
to all 3ites of work all over the island is also done by the workshop.

The labour force of the workshop during 1971, consisted of an
average of 60 regular and 5 casual artisans specialized in all activities
of this branch of the Construction Division. 8 regular labourers were
employed by the Despatching Section of the Workshop.

The maintenance of the heavy earth moving equipment and other minor
machinery, including the land rovers and drilling rigs, was carried out
at a cost of £46,300 and includes replacement of fittings and other
accessories.

The total operational hours of the equipment and the mileage
covered hy the land rovers is an shown below:

Heavy earth moving equipment 16 .300 hours
Motor vehicles 917.223 miles

The activity of the workshop was expended to:
Amount .spent

22  new pumping installations for domestic

supplies 3.900
9 new pumping installations for irrigation 2.450
140 repairs to pumping installations for
domestic supplies 4.660
36 repairs to pumping installations
for irrigation 1.230
Various castings and fittings 17.305
Various carpentry works 7.925
Various masonry works 0.935
Despatching of materials and Btores 6.500

Total £ 49.905
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Mechanical Equipment

Ruston Bucyrus Drilling Rigs 22W
Ruston Bucyrus Drilling Rigs 60 RL
Caterpillar D3

Caterpillar Traxcavators 955

Allis Chalmers Traxcavator

Ruston Bucyrus Excavator RB 10
Ruston Bucyrus Excavator RB 19
Excavator Smith 3/4 cu.yd.

Mobile Plant

Mobile drill

Mini Core Drill

Small Core Drrill

Core Drills 200 ft. Depth
Grouting Punp

Wagon 'Drill

Overburdens

Concrete Pump
Compressors

Diesel Alternators
Electrosubmersible test punp

Turbine deep-well test pumping units

Centrifugal pumping Units
Portable pumps

Sheepfoot Rollers
Vibrating soil Compactors
Vibrating Rollers
Vibrators Concrete
Concrete Mixers

Mobile Cranes

Hoists

Thornycroft Tractive unit low loader

Dumpers

5 ton Diesel Lorry (Austin)
Bedford R.L. Lorry

Land Rovers

Austing Gibsy

Toyota Land Cruiser

Toyota Station Wagon
Cortina Station Wagon
Pumps for Test Pipes
Rubber tyred Compaction Rollers
Unipower

U tility hoist crane AC 623
Air Punps

Plush pump pneumatic
Cutting Machine for Pipes
Air Concrete Vibrators
Small Drilling Rig

No.

10
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H'IC\)O’\'I\)HNHBHOOG’HBQJI—‘OJHOOI\JSJIBN(QFOB%EN\IOOBHwI—\I—‘O’l—\I—\I—\
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Workshop Plant

Bench Drilling Machine
Upright Drilling Machines
Tlaner Timber Machine
Bandsaw Timber

Bar Bender

Bar Cutter

Mechanical Equipment

Electric Welders

Forge .
Compressors Mr (tecalemit)
Grinding'. Maclaines

Power Hack-saw
Wood-cutting Machine

Plate Bending Machine
Spark Plug testing machine
Battery Charging Unit
Hydraulic Press 100 ton capacity
Band saw Grinding Machine
Pipe Slotting Machine
Hydraulic Pipe Bending Machine
Tractor Track service tool
Soltering iron heater
Foundry

Tube valcanizing machine
Type extracting equipment
Paint spraying equipment
Letter printing machine
Lathes

Bench shaper

Eccentric metal shear

No.
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V. MAINTENANCE AND OPERATION
DIVISION

By

K.C. Hassabis
Head of Divison

This division includes two branches dealing with

(i) The operation and Maintenance of Major Irrigation Projects
(i) The operation and Maintenance of Domestic (Town) Water
Supplies,
6,1 Ifointen™nce and. Operation of Major irrigation Projects

This branch participates in the management and operation of the
Government Major Irrigation Projects and is responsible for the Maintenance
of Major Projects whether Government or Contributory.

6.1.1
The work of maintenance includes:

(1) The regular inspection of the works

(i) The taking of regular observations and records on the
behaviour and condition of the various structures,

(iii) The actual maintenance work.

During 1971 maintenance work involved mainly routine maintenance
of the various works, apart from the case of Mavrokolymbos Project where
some major works have been done as detail below.

6.1.2 Emmery .of “"Expenditure _9:1 _j-kdntenance Works

(i) Government___ Projects
Dams ..o, . £ 2 037
Distribution Systems................ £ 1 305
Sub-Total (i) .eoevenieennn.. . £ 3 342
(i) Contributory Projects
Government Share ... £ 806
Village Contribution................ £ 136
Sub-Total (ii) ..cceeenene..  eenennens ~£ 942
Total (i) + (ii) .eoveirenenns . £4 284

6.1.3 = Derails _of.7%intenance .Works v- DamProjects

6.1.3.1 Argaka - jjagounda
Repairs to the main gate and hydraulic system. Painting the

tunnel gate and transition lining with asphalt paint. pLemoving
of vegetation from embankment and cleaning of Access Road.

Expepditure @ Dam : £3§
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0.1.3.2

Plastering of 80 feet of upper tunnel to protect exposed
reinforcement. Painting of all metal structures. Repairs to guard
house floor. Cleaning of access road. Removing of vegetation from
embankment. Removing of driftwood. Painting of all manhole covers
of the distribution system.

Expenditure : bam
Distribution

Total

6.1.3.3 KalQningyiotis

General painting of .guard house and control room Painting of
Bridge, Lea recorder and all metal structures. Painting of upstream
bridge and treating of timbers of both bridges. Repairing of W.C. of
guard house and replacing of broken window panels.

Painting of all manholes of distribution system and repairing
of meters.

Expenditure Da» fc 271
Distribution

Total
Kiti Nil
6.1.3.4 ljayrokol”™gbos

Raising of mouths of all filter pits. Part painting of guard
house. Treating of guard house floor - Constructing of antierosion
cuttings ~ Repairing of access road. Planting of 4000 acacias for
antierosion purpose ~ Drilling and installing of a new piped piezometer
Constructing of metric water level indicator. General painting of
bridge, penstock and transition. Constructing of 30" R.C.C, 4* x 2’
channel - Painting of all manhole covers - Opening of 4 new irrigation
outlet ports and installing of 4 meters with manholes - Cleaning of
existing canals. Covering of 700 ft. of Irrigation canals Repairing
of pipe3.

Expenditure : Dam £ 939
Distribution £ 797

Total "ELT73N

6.1.3.5 Polerndhia_

General painting of guard house and fence. Painting of bridge
and treating of floor with creosote. Painting of engine pier and
repairing of rubber ring of penstock.

Painting of all manhole covers - Repairing of meters, air
valves ahd sluice valves. Painting of interior of break pressure tanks
Replacing mechanisms of one 12" 4and one 16” § Leeds meter.

ixpendituro : Dam £ 141
Distribution

Total -L 522,
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6,1.3.6  JPgos

Plastering of 153 foet of tunnel. Painting of Bridge, vents,
winch pier, and manhole covers. Treating of guard house floe» - Part
replacing of guard house roof —Removing of vegetation from embankment -

Discarding of accomulated -.driftwood, and tree trunks —Cleaning of access
road.

Replacing of tv;o 3" f Cluice Valves
Expenditure :Dam Z 239

Distribution £ 10
Total £ 249
6.1.3.7 jrgr/si Nil

6.1.3.8 Yermasqyia

Painting of radial gates and buoyancy tanks with asphaltine.
Painting of bridges, platforms, ladders, fence, and piers. Painting of
guard house.

Conetrueting of a concrete flooring near bridge.

bgpenditure Z 200
Total Z 206
llaintenance jof J) ts - .BEummaiy, Table of Expenditure

Government Dans



Maintenance of Dans
Contributory JDoans

No. Project

Agros
Akround.*
Ay, Loucas

P’ sta Recharge Dans

Geunyeli

1

2

3

4

5. Galini
6

7 Gypsos
8 ICandou
9 ICanli

10. Kalo Khorio (Klirou)

11. Kyrenia range
Recharge Dams

12. Lefka Kafizes
- 13 Lefka Marathasa
(Special Case)

14. Lythrodliondas (2 dams)

. 15. Mia Milia
16. llorphou-Serr akhia
17. Ovgos

- 18« Pera Pedhi

10. Petra (2 dams)

20. Prodromos

| 21. Pyrgos

22. eRiver Training General
t 23. Triaiklini

L _
Total

135 -

expenditure

Govt.
£

67

534

10

67

CoRtr. Total

17

[ 136

£

50

[ 942

Remarks

Constructing and instal-
ling of new grille-

Imergency works for the
unblocking of the tunnel

Purchase of new
36" X 36” Ham Baker
penstock

1 Construction of new
threaded exle and

installing of, at [
ujyper dam [
r* *% B [ R e VO

Construction and
installing of a metal
pier

> Repairing of a booster

[ pump ]
Repairing of outlet
[ manholes, underpinning ;

[ of R.C.C.
?repairing

channels and ;
of a siphon

j Repairing of old

t Saittas road after
\ crossing of 8" ¢

| main pipeline

L I
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6*2 Kanagement and Operation .of llajor Irrigation .Projects

The quantity of water collected in most of the major dams was
much "below normal due to the continuing low rainfall and run-off during -
the rainy season.

Thus although there was an increasing demand of water for
irrigation the water available at the dans was limited in quantity.

The amount of water available in the dams (excluding Yermasqyia
Dam where there is no Distribution System for utilizing the water)
was 5352 000 n83 of this 2466 851 n3, i.e. 46”7 of the water available,
were used for irrigation. The corresponding quantity of water utilized
in 1970 was 1 961 000 nB i.e. there was an increase in utilization
amounting to about .. ¢,

The gross income from the sale of water in 1971 was £26 891,
compared with £22 594 for 1970 while the net income was £15 06l for
1971 and £11 417 for 1970.

Summary of the relevant data over the last four years, and for
the year 1971, are given in the Tables which follows:

Data on Water Usage for 1968 - 1971

J r.A?6jL.. 1969 1970 . = 1971
Water in Storage in 1000 nt - 6 160 5 352
I Water sold in 1000 nm* A IS5 L. 1 038 - 1 96i 2 467
Gross Income £ 15 363 21 241 22 594 26 891
; Operation £ 3 507 5 911 5 P 7 688
| Maintenance £ ; 850 : 7 582 :.5 328 3 342
I Total Expenses £ ,Tr4. 35 13 439 11 177 11 030

Net Income £'m-. 10 998 7 748 11 417 . 15 861



Data on the Operation of Government Dam Projects for 1971
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6.3 Domestic Uater Supply Branch llanagement of Domestic Jjater
~ro~g~lies under the jToyision .of . aw Cap. jj}0

This branch of the Operation and Maintenance Division, mostly
concerned with Town Mater Supplies has continued its activities
embracing:

(1) Administration of Greater Nicosia Scheme

(i) Uater Supply to Nicosia Suburbs

(iii) Uater Supply to Government residences and Institutions

(iv) Famagusta Uater Supply Project

(v) Technical advice to water boards under capacity of an
official member

(vi) Technical advj.ce to Appropriate Authority regarding
parcellation of land into building sites

Other than the above activities this branch represents the
National Ocaanittee Cyprus of the International Uater Supply Association*
Cyprus is a "corporate” member of this Organization and correspondence
is exchanged on subjects related to new methods adopted by developed
countries on water for domestic use.

6.3. 1 Admini.stration of Greater Nicosia tScheme

Since the time some four years ago, when the idea of amalgama-
ting this scheme with that of the Nicosia Uater Board has been raised,
a meeting of all interested Authorities took place and initial discussion
wan made on the 3 ubject. It is expected that further consideration
on this matter will be given during other meetings to follow.

6.3.1.1 Uater jAtpply to Nicosia. S ;er JTicosia Jjcheme}

The water supply of the Suburban area around Nicosia, consisting
of nine communities is the responsibility of the Uater Development Depart-
ment. Water is provided from the sources of Greater Nicosia Scheme
which is a self-sufficient scheme. Irrespective to this, considering
the fact that water for Nicosia town and suburbs is faced commonly by both
Government and the Nicosia Water Board, a new scheme providing water
from Tseri area was executed at the expense of Government and put into
commission by May 1971.

(i) The Greater Nicosia Scheme disposes independent pumping
stations, service reservoirs and distribution system
to 3erve its "area of supply”. The highest daily
consumption for 1971 was 10,630 cubic meters. Uater
from this scheme is also supplied "inbulk” to Nicosia
Uater Boards

(ii) During the year 1971, the distribution system of
Greater Nicosia Scheme was extended by 25,550 ft.
of 6" ¢ and 4” asbestos cement pipes, mainly
laid in new parcellations and 597 new house connections
were made. By 31.12.1971 the number of the consumers
reached the figins-) of 9»925.

(iii) A statement showing expenditure and' revenue of the
Greater Nicosia Scheme for the year 1971 i3 given
on page 143,
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6.3.1.2 Nicosia Town _and J~buros hater Supply

The water supply for Nicosia and suburbs is faoed oommonly by
the three existing authorities

Government
Nicosia Water Board and
Nicosia Water Commission

The responsibility, however, in securing adequate water to meet
the whole area’s requirements lies with Government, It is on this
underrtanding that the Tseri Scheme was carried out and another scheme
from Pendayia is in the course of execution,,

With the implementation of Tseri scheme and thanks to Sykhari
Adit where a 3tor age of 126,000 subic meters (23,000,000 m gallons)
could be accomodated, the demand was met satisfactorily. The total
amount o f;water conveyed frcm all soruces was 7,747»195 ou. meters and
was distributed (less unaccounted water) to:

Greater Nicosia Scheme "area of supply” 2,561,600 c.m.

Nicosia Water Board "area of supply” 4,155,670 c.m.
Nicosia Water Commis-
sion (Town within walls) 6 7.6N\367,_c.m

7,393,637 c.m.

The highest consumption was 27,336 ou. meters which equals
to 50 gallons per capita on an estimated population of 120,000 people.

The new scheme from Pendayia, which provides an additional
quantity of 10,000 cu. meters daily has been approved and its execution
is likely to start early in 1972

It is expected that this scheme will be put in operation late
in the year and .therefore the possibility of shortage of water during
summer would be in existence. However, due to the even increasing demand,
Nicosia will soon be in need of additional supplies thus rendering the
planning of other schemes necessary.

6.3.1.3 Water supply to Government residences arid InptitntignB

Other then water supplied for domestic use, Government
residences and institutions are supplied with water for irrigation.
Existing sources for this purpose could suffice requirements.

6.3.1.4 Famagusta .Wafer iSiipply Pro.-ject

Government has undertaken the execution of a scheme for the water
supply of Famagusta,. This scheme is being executed in phases and will
pro vide water at the region of 5*0 rag.d. when Lefkara dam is completed.
The water after treatment at JOiirokitia will be conveyed for consumption
to Famagusta and Lamaca towns at the .proportion of 4.0 m.g,d. and 1.0 m.g.d,
respectively.

Go far, pumping could only be made from Khirold.tia and ,7asilikosf
sources from which an amount of 1,389,452 ou. meters of water was extracted.
Out of the quantity, 114,368 cu. meters wez- granted to local irrigators whose
sources were affected from the pumping done.

In the meantime, work on the Construction of the Lefkara dam,
which will form the main source of supply of this town, has started
and according to contract its completion is expected late in 1973.
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(i) Total quantity of water supplied from all sources
4,507,605 c.m. :
(i) Total qva&ttAy cf water consumed Ut registered by area meters

4,468,816 c.m.

(iii) Maximum daily consumption on 18.6.1971
18,025 c.m,

(iv) Total number of consumers as on 31.12.1971
17,088 c.m.
(v) (i) Extension of distribution sjrstem

Pipelines laid during 1971

6” ¢ diem.  3,963ft.
4" t diam. 30,293ft.

(ii) Total length of distribution system
10”  <$£diam. 27,000 ft.

8" 0 diam. 29,117 ft.
4" f diam.703,339 ft.

(vi) Total number of hydrants
(i) Installed in 1971 51 No.

(ii) Total installed 924 No.

6.3.1.8

Part supplementation of this town*3 water supply continued from
Khirolcitia boretele's. Requirements, however, could not be faced at full
and restrictions to the supply were again imposed.

During the year under reviow, the following information is
extracted from this Water BoardTs records.

The total quantity off-»**«1' supplied including quantity
supplied from Government sources Wat- 1,963.745 cu. meters.

The total quantity consumed as registered by area meters was
1,962,365 cu. meters.

Maximum daily consumption was 7,285 cu. meters.
Total number of consumers on 31.12.71 was 10,318.
Ixtension of distribution system”pipelines laid

during 1971"*

6" 0 diam. 6,516 ft. )
4" 0 diam. 25,916 ft. ) 3/t43 It#

Total length of distribution system (including extensions made
in 1971) 59 084" ft.

Number hydrants installed in 1971 87 No.
Total installed 774 No.
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6,3.1.9 Larnaga .Water Board.

Replenishment of the acquifer in Trimithos river, where most of
this town's sources lie, was poor for the second consecutive year and
their yield was kept at a low level. By pumping, however, all available
sources, the demand was met satisfactorily. Nevertheless, it has now
been made clear that supplementary supplies are necessary in order to
avoid restrictions in future. Until the time that water may be made
available from Lefkara Dam it is indispensable that new sources of
the region of 500 cu. meter daily should be found.

Brom records of this Water Board the following are observed:

(i) Total quantity of water supplied from all sources
1,618,000 cu.m.

(i) Total quantity of water consumed as registered by
area meters
1,600,220 cu.m.

(ii1) Maximum daily consumption
5,860 cu. m

(iv) Total number of consumers at 31.12,71
4,275 cu.m

(excluding Turkish consumers which are estimated
to be around 1000).

(v) Extensions of distribution system
(i) Pipelines laid in 1971
9,350" ft. of 4w
2,800' ft. of 6"

1,750 ft. of 8"
10,500' ft. of 10" j

The total length of distribution system is not available

(i) Total number of hydrants
installed during 1971 : 72

(i) Total number of hydrants installed
with water supply
area . 176



Oreater Hicosia Scheme ~(including Morp hou Bay Scheme)
Revenue and expenditure account for

*Revenue

Pumping Charges £ 19,102. 024 (i). Sale of water 163,129.873
Malnten_ance Charges £ 3,640,709 (i) Connection fees 2,695.500
Collection fe_es £ 13,367.335 (iii) '‘Usage of pipelines £ 2,237.940
MOI’phOU Running £ 33.671.432 (|V) Other revenue £ 20,432.122
Expenses ’

Total £ 79,782.350 Total 188,495.435
Administr ati on £ 4,000
Amorti zati on £ 96,511

(E1,656,000 X 55
interest over
40 years)

*Grand Total £180,293.350

Note:

It is estimated that water to the value of £20,000 is supplied to Turks and this amount

could not he collected due to abnormal political situation.

The total amount due by

the Turks .(calculated at minimum) since 1964 has by now reached the figure of £ 180,000.



Pumping Charges
(i) Attendants
(ii) Electricity

H~enditure .and revenue account
for X m

£ 5,599.761 )
) £ 17,671.842

£ 12,152.081 )

and fuel
liaintenance 931.135
Total £ 18,602.977
Revenue
Sale Water
(i) Famagusta Water Board £ 63,694.200
(ii) Local Irrigators 20.000

Total 63,714.200
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DIVISION CP
VII. SMALL PROJECTS PLANNING

By

P. Pantelides
Head of Division

7.1 Introduction

This Division is dealing with the design and'planning of all
contributory village water supply and irrigation projects, which are
ngrmally financed by Government through the Development Programme. Local
Authorities concerned with these projects are the Village Water Commis-
sions for water supplies, and the Village Irrigation Divisions and/or
Private Water Associations for Irrigations Schemes. The section is
dealing also with all correspondence and problems emanating from implemen-
tation and operation of projects and technoeconomic matters prior to
finance, and all questions arising from priorities. Because of constant-
ly increasing matters of procedure, more time has to be devoted to corres-
pondence and discussions by the Head of the Division than should be necessary.
A simplified procedure will, no doubt, help to carry out more productive
work such as the solution of local water supply problems, the improvement
of design standards, and to plan further ahead of critical time limits.

There has been no change in the staff employed in this Division,
during the year under review: Two Senior Inspectors of Works are in
charge of Water Supply and Irrigation Projects respect vely, and there
are four technical teams consisting of one Ins™/cator and one Technical
Assistant operating for four combined districts in the island - in addi-
tion there are two Irrigation Engineers dealing with specific assignments.

In the design stages there is a close co-operation between the
Division and the Water Resources in the field of exploratory and prospec-
tive works such as boreholes, flow records and measurements, and hydrogeo-
logical data; all drawings are being prepared by the Department’'s Drawing
Offi-ce from drafts and data supplied from this Division and there is always
the need of co-ordinating all the services concerned by the Head of the
Division.

7.2 Village Water Supplies
Definition

We call villages all Communities except the major towns of Nicosia,
Famagusta, Limassol and Lamaca.

Total Number of Villages = 615
Supply Rate : Optimum 130 lit/head/day
Total Population: Approximately 400,000

7.2.1 Problems.

The Problems consist essentially of:

A constant increase in water requirements commensurate with the
increase of population and the rise in the standards of life.

A constant drop in the available water supplies and depletion of
sources because of over development in the agricultural and
industrial sector.
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7%2.2 Methods

To find new sources of good and adequate drinking water for-
supplementary domestic supplies in accordance with increased
requirements.

To design intercomraunal (as far as possible) systems of
supplementary supply works, and to expand and up-rate the
village distribution systems.

To convert fountain systems to house-to-house distribution,
7.2.3 Present Cpnd.itions

In all villages there is in operation systematic pipe water
supply.

At the end of 1971:
Villages with house-to-house

connection No 398 : percent 64.71 of total
Villages with Public

Fountains No 217 : percent 35.29 of total
rTOt a1l No 615 Percent 100

Rate of Supply:

The rate of supply varies seasonably in accordance with the
yield of the sources; almost invariably we have higher yields
in winter and lesser yields in the summer.

For record purposes of base our requirements on peak demand
which occurs during the hot periods of the year.

The desirable rate of supply at this period is given at
130 lit/head/day.

Conditions regarding the rate of supply vary from year to
year depending, as it is, on overdevelopment or depletion of
sources and water supplies in general.

Conditions as at the end of 1971 are described in Tables | and
Il .frerebelow:-

.. Table I ( Tentative figures pending collection of data)

House-to-House Systems

Satisfactory o { Unsatisfactorg. -\
Dated at or about 130lit/head/day Rated below 130/lit/head day
No. of Percentage of , No. of Percentage of
Villages total Villages total

.262 42f, 136 22%



- 147 -

Table’ll.
Public Fountains
Satisfactory Unsalisfactory
130 lit/Head/day Below 130 lit/l-lead/day
No. of Percentage No. of Percentage
Villages of total Villages of total
70 11$ 147 2%
Schemes Prepared in 1971 and Submitted As per list A
Schemes in the course of Preparation at
the end of 1971 As per list B_
7.3 Description of some of the more important water supply schemes

prepared in 1971.

7.3.1 Pitsillia Regional Water Supply Project; phase "B" Total Cost
£28,700. The project postulates the diversion of the Pikromiloudhi
Spring from Troodos to several villages in Pitsillia namely: Alona, Flata*
nistassa, Lagoudera, Sarandi, Polystipos.

1st phase of the project at a cost of £50,000 was put in hand
early in the year. The scheme provides also for house-to-house connec-
tion in all the village and the requisite service reservoirs.

As a compensation for the water of the Pikromiloudhi Spring which
was used for local irrigation in the Solea Valley, a cam reservoir Project
is being prepared for implementation on approval by Government and the
local Authorities.

7.3.2 Regional SchemeK Nissqu - Lymbia_

Total cost £117,840
Villages affected; Lymbia, ICornos, Sha, Mosphiloty, Psevdas,
Pyrga, Ay. Varvara of Stavrovouni.

The scheme provides for the use of two successful boreholes near
Nissou, conveyance, and distribution to village.

House-to-House and Service Reservoir in all Villages.
7.3.3 Karavas j/ater

Total Cost £130,000 will provide a complete up-to-date house-
to-house distribution in the major touristic area of Karavas.

7.3.4 To Pyrgos', Pigenia, combined Kambos-Tsakkistra and combined
Potami-VyzaMa at cost; £29,000, £21,000, £32,200 respectively.

111 schemes provide for additional water supply from new bore-
holes. All villages except Tsaklcistra will be given house-to-house
connections.

7.4 Minor Jrrigation_ligrks
The Division prepared a list of schemes for inclusion in the 1972

Development Estimates but only 16 schemes were approved at a total cost
of £94»920 and these were scheduled for implementation in 1972.
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By the end. of 1971 a number of schemes were ready for implementation
as per Table 1.

The total area under irrigation in Cyprus at the end of 1971 was
as follows

(a) Permanent crops 165,000 don.
(b) Perennial crops 160,000 don.
Total 325,000 don.

The total area under irrigation controlled by statutory Di\
Associations was as follows:-

(a) Permanent Crops 60,000 don.
(b) Perennial or Seasonal 30,000 don.
Total 140', 000 don.

7-5 Interdepartmental Committee

This committee was set up towards the end of 1969 by the Director
General Ministry of Agriculture and Natural Resources with the view to
co-ordinating the activities of technical services in the planning stages
of Small Irrigation Project, and for evaluating technoeconomic data.

Schermes which are usually referred to this committee concern the
improvement of old existing Irrigation Schemes, New Irrigation Pumping
Schemes and Minor Storage Schemes. Schemes submitted to District
Agricultural Officers prior to examination by the committee appear on
Table 11 and schemes recommended or not by the committee on Table I11
and IV respectively.

7.6 Recharge Works

At the end of 1971 the following recharge.schemes were ready for
implementation and were included in the 1972 Development Estimates.

Famagusta District

Makrasyka
Ay. Napa
Akanthou
Aloa

PonNpE

Kyrenia District

1. Vasilia
2. Karavas
3. Ayios Amvrosios

77 W stern Messaoria Control Pumping Scheme

The object of this Project is to safeguard against water depletion
in the Western Plain. Citrus growers who buy water from private boreholes
apply for a formation of Irrigation Division whereby they are issued with
permits to construct their own boreholes and piped distribution works
in accordance with designs prepared by this Division.
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I3y the end of 1971 seven schemes were prepared and submitted to
the District Officer. These schemes covered an area of 1530 donums of
citrus and 780 don. of seasonal crops. A further '29 schemes were
prepared in a preliminary form which cover an area of 3735 don. citrus

and 1865 don. seasonal. There were 18 applications for the preparation
of such schemes outstanding at the end of 1971.

The implementation of this project, however, with Government
funds and subsidies is still a matter of consideration because of
several financial and techno-economic factors involved.



LIST OF SVALL IRRIGATION SCHEIVES(Ready for construction at the end of 1971 including schemes approved for execution in
1972 shown x)

NICCSIA - KYRENIA DISTRICT

Ser.
No.

1.

*3.

10.

11.

12.

13.

W.D.D,
Reference

105/1963

36742

127/40/103

42/1948

41/39

127/40/98/17

39744
63/52

127/40/39/ m

42/42
30746

62/67

42/50

Village

Pera
Politiko

Spgates

Laghoud-
hera

Apliki

Katokopia
Kalopana-
yiotis
Vyzakia

Ifenilco-
Akaki

Palekhori

Pera

Phiassou
Evryfchou
Xorakou

ICorakou
Phlasou
Linou

Pvrykhou

Division
or
Associat.

Division

Associat.

Associat.

Associat.

Associat.

Division

Division

Division

Division

Division

Division

Division

Division

Locality

Pedieos

Kourt ouji

Pano
Affita

Kalogyros
Tourkou

Ktirka

Afxenti-
Riatikon

Pera
Avlalri
Halkomat as

Passera
Kousou-
liotis

Dimma
Shelloshi

Nature of proposed Estimated Village Irrigation

works cost  contrib. Perm. Seas,
— .doiu . donm*
Diversion groyne & 5,000 1/5 450 Revised 1971
Intake channel for
flood irrig.
Improvement works 7,700 435S 93 266 190 don. winter
to tunnel etc. Revised 1970
Irrigat.tank e 950 441 10 :
Distri.works Revised 1970
Irrigat.tank & 1,900 .
Distri.works st 9 Revised 1970
Lining of canals 9,900
S 143 465  Revised 1970
Distribution Norks 9,720 1
133
Lining of canals 11,200 X
140
—do- 21,500 A -
500 4000dcm.winter
Irrigat.tank & 3,150 L
Distri.works 31 Revised 1971
Lining of canals 6,000 1
. 219 300
—do- 10,000 1
Lining of canals 14,000 3.
53 250
-do- N
0] 12,500 ! 470

330

oSl



eicosi;. - etrenia diseiigt (cont*)



NICOSIA - KYRENIA DISTRICT (Cont')

Ser. W.D.D. - Division _
No. Reference Village or Locality
Associat.
X28. 123/40/A/1 Exometochi Division No. 2
X29. 34/1946 Katokopia Division Kaos
Arghaki
etc.
'FAKAGUSTA DISTRICT
Ser. W.D.D, Division
No. Reference  Village of Locality
Associat.
x| 28/44 Koma-tou-

Yialou - -

Nature of proposed

works

Construction of
screw gates etc

Construction of
intake works

Nature of proposed
works

Drainage scheme

Estimated Village

cost contrib.
E

350 1.

550 1/5

Estimated Village

cost contrib.
00 %
1,500 -

Irrigation

Perm. Seas.
don. dnm_

Irrigsition

perm. Seas.

Remarks

Remarks



LIST OP SMALL IRRIGATION SCHEMES
LIMASSOL DISTRICT

Ser. VJ.D.D. . Division . Nature of proposed: . ) . )
Village Locality prop » Estimated Village Irrigation
No. or works cost Contrib Remar ks
Associat. Perm. !Seas.
£ /° don.” don...
X 1 127/40/49/54 [Eyperounda Associat. [|Cardhama- Excav.of spring & 2,470 idi 13 Revised 1969
Solomidhes diBtri. works
2 127/40/36 -do- Associate Prakti -do- 1,750 - 7 8 Revised 1970
3 127/40/49/55 -do- Associat. Livadhi-tis- Irrigat.tank & 1,650 44/ 22 18 Revised 1970
Messis distri. pipes
127/40/49/48 -do- Associat.  Appis Distri. pipes 800 12 - Revised 1970
5 127/40/49/n —do— Division Dhiala Irrigat.tank &distr. 900 £ 12 —
pipes
6 127/40/49/47 —do— Associat. Khalospitia -do- 1,300 - 15 - Revised 1970
7 40/49/11 -do- Associat. Vassiliko Distr. pipes 620 40% 9 5 Revised 1970
8 127/40/134/2 Pelendria Sarakinos -do- 630 i] 17 - Revised 1970
9 61/42 Silikou Division  Lavrania Lining of channels & 3 450 73 - Revised 1970
general improvements
10 127/40/23 Qmodhos Division  Pighadhi Irrig.tank & distr. 1,350 1 7 8 Revised 1970
pipes
11 127/40/52/ Ay.loannis Division Angoulos Distr.channels 1,160 1 12 - Revised 1970
1 (Agros)
12 If —doi- Associat. ICephalov- Distr.works 1,700 42/ 16 9 Revised 1970
rysos
13 42/43/111 Phini Division Dhinma-tou- Distr.works 11,300 5 371 - Revised 1969
ttylou _
xl4 —do- Division  Ambelaki Irrig.tank & 5,400 i 28 Revised 1969
distr. works '
15 127/40/165/2 Tris Division Qrakondas Extension of distr. 7,200 \l/ 180 - Revised 1969

Elies

works




KU-iSSOL DISTRICT ; (Cont')

Ser.
No.

16.

17.

18.

19.
o,
21.

22.
23.

24.

W.D.D.

Reference

43/42/H

127/40/59/

Il
127/40/22

4574412
127/40/99
4574472

91/45
127/40/16

127/40/84

1- Village...

e|Cilani

Louvaras

Rhymes

Pyrgos
Agros
Pyrgos

Moniatis

Kalokhorio

Yerasa

VEx - ek

mDivision
or

Kkt

Associat.

Division

Division
Division
Division
.Division

Division

Division

; Locality

Asomatos
Skotini Ay.
Mavri

Tsoukkallas

Hji Pelend-
ros

Alavrovrysi
i Pano Taliou
|Dimma tis

Regenas

Vrysi tou
Idleri ou

Nature of proposed pStim.ated !Village
contrib.

%

works

Distri. works

Irrig. cank. C:

distr.pipes
Distr. works

-do-
-do-
-do-

-do-

Improvement works

Replacement of
chain with pipes

1 cost

1 £

8,650

800

a, 300

$,700

1,560
4,600

5,300
e 250

2,000

g oxd=

Irrigation

Perm. Seas,
J-don— 'don..

| 150
6 4
16 —
- 80
. 11 8
— 300

j 134 | 16

I 180

Remarks

Revised 1970

-do-

-do-

—do—
Revised 1969
Revised 1970

Revised 1969



PAPHOS DISTRICT

Division timated . . .
Ser. N.D.D. ; ) Nature of proposed S tillage Irrigation ;
No.  Reference  V'lage or Locality vrorks cost  lontrib. | . , Remarks
Associat. S - * kerm. !Seas. !
' .don*
1 65/62 Khoulou Division Kartavine Pumping scheme & 4,000 1 30 18 Revised 1970
distr. works 1
2. 127/40/142 Episkopi Division Flood protection 1,400 0
works
x3 127/40/94 Nata Division - Pumping scheme vV
M  83/1939 Pano & Division constr.of Irrig. 1,600 B 6 57
Kato tank & distr.works
Akourdalia
*5 97/1944 New Dhite Division Symvoulas  Replacement of pipes 1,800 >(§ . 20
mata :
6 99/54 Argilaka Associa.  Ay.Varva- -do- 1
ra.

LARNACA DISTRICT

ﬁer' WD.Do - Village jD|V|s|0n : Locality : Nature of proposed Estimated Village Irrigation
0. Reference works cost coptrib.

Associat. O % 1 Perm. Seas.
x|l 44738 Psematis- Division - Pumping soheme & 13,500 3 [ 48 97

menos distr. works
X2 45/38/A3 ICalavassos Division ICcpetr*- —do— 13,250 3 — 240
syrmata
x3 91/61 Karoni Divisionn Xalona —do— 28,000 — ;300
*
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LIST OF SMALL IRRIGATION SCHEMES STpETTED TO DISTRICT AGRICULTURE
offferns ¥ or'stitoy r 3 P

Ser.
No. Village Nature of works Remarks

A. NICOSIA KYRENIA DISTRICT

e1- Palekhori ¢e) (Pera-Avlaki

Halkomatas) Distribution works Existing Irr, Works

1 2. Erghates (pumping Scheme New pumping scheme
from B.H. No. EB 19)

3. Kakopetria (Pano & Kato Distribution works -Existing Irr. Works

Apotheri)
4. Neo-IChori o-Trakhoni Distribution works Existing Irr.Works
5. mAyios Theodhoros (Soleas) Weir and distri- -do-
"Kalkopotanos" bution works
6. 'Pharmakas (Koskinas) Distribution works -do-
> 7- Kyt_hrea (Vartelemes; Distribution works -do-
Shielovorta, Tounbes)
8. Moutoullas Distribution works -do-
t 9. Philia (Ovgos Springs) Irrig. works
.1°. Katydhata Distribution works -do-
i Yerakj.es New pumping schem' T
12'; gﬁ;on%ei.t‘:é? (Dasulidhes, Distribution works -do-
i3. ; Milikouri e New pumping scheme ;o -do-

e . .Milikouri s%los, Potamos

14, | tou Katsoura"

I Distribution works Existing Irri.Works

| 15. | Pedhoulas Distribution works Existing Irr. works

..16. .Pakhyammos ."Avgusta" ,.New ,lrr. Scheme



Ser.

No.

a bk ow

Village

LIMASSOL .DISTRICT

Kyperounda (Piyi Dhymou)

Prodhromos (Hardji)
Kilani

Apsiou
Xyperounda”Dhymes (Hji

A\ Pelendros)

Kyperounda-Dhymes
(Solomides)

Moniatis

PAPIIOS DISTRICT _

Kritou Terra
(Kephalovrysos)

New Dhemmata

LARNACA DISTRICT

Kalavassos

Maroni

FAMAGUSTA DISTRICT .

Vitsadha
Ay. Andronikos

157 -

Nature of Works

Distributi on Norlcs

Storage tank
Distribution works

Distribution works

-do-

—do-

-do-

Distribution works

Replac.of pipeline

New Pumping scheme

New Pumping scheme

New Pumping soheme

Distribution works

Remarks

Existing Irr.
Works

—do—
-do-
—do—

-do-

-do-

-do-

Existing Irr.
Works

-do-

Existing Irr.
Works



List of schemes approved by the Inter-Departmental

10.
11.
12.
13.
14.
15.

16.

158 -

Committee in 1971

Statos

Kyperounda - Dhymes (Solomides)
Laghoudhera (Paao Affita)
Vasillia (Paleokastro)
Palekhori (Halkomatas)

Apliki (Kaloyiros-Tourkou)
Askas (Piyi Pano Mbelia)

Noa Dhimmata

Ay, Amvrosios (Mouthouna)

Ay. Amvrosios (Sterdja)
Psematismenos

Tembria (Esso Dhimmata)

Korakou (Esso Dhimrna)

Korakou - Phlasou - Linou (Shellossi)
Linou (Linopsos)

liaroni
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List of schemes not approved by the Inter-Departmental
| Committee in 1971
1. Kyperounda (Hji Pelendros)

2. Pendayia (Kalokerinon Heron)
3. Philia - Massari Pumping scheme

4. Peristeronari

%
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Summary of List A

District Estimated Cost
£
Nicosia 225,600
Kyrenia 151,800
Famagusta 80,690
Limassol 41,600
Larnaca 28,390
Paphos 34,400

TOTAL £562,480



List

n/\n
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Water'Supply- Schemes prepared in 1971 and submitted to D.Os
NICOSIA DISTRICT

Sere

No,

1 ’

12,

Village

Alona

Lagoudhera
Sarandi

Platanistassa
Polystypos

Lymbia * *
Kornos

Sha
Mosfiloty
Psevdhas

Pyrga...ocoocoieienannnn.
Ay. Varvara
Monastery

;. Kambos
Tsafckistra

1 Pyrgos ;Pano
, Piyenia

1 Macheras Monastery

I Alrald.

1 Argates

I Xeri

i Palelchori (Grinis)
I Ay.Marina (Xyl.)
m Kcrakou

e Astromeritis
Alithinou

TOTAL

~—_— T e — —

| ]
Nature of scheme

Phase |1 of.the
regional scheme.
Additional supply
and house-to-house

Regional scheme

Additional supply
and house-to-house

Additional supply
and Improvements

Additional supply
and house-to-house

Additional storage

Detentions
attentions
Tibtentions
‘betentions
Extentions

Improvement and
House-to-house

Extentions

Improvements and
house-to-house

Estimated
cost (£)

28,740

117,840

20,900

29,050

5,000

3,200
550
410
620
650

14,440
1,700

2,500

£225,600



KYRENIA DISTRICT

Ser, .
No. Village
1. Elea
., . Phterykha
2. Karavas
3. Trimithi
TOTAL

FAMAGUSTA DISTRICT

1. Akhyritou
2. Paralimni
3. Phrenaros
4. Ayios Elias
5.
TOTAL
=—====3

LIMASSOL DISTRICT

1. Erimi

o% Armenokhori

3. Prodhromos
Pakhna
Kellaid.

6. Episkopi

TOTAL

162 -

Nature of scheme

Additional supply and
house-to-house

Additional supply and
improvements to the
existing distribution
system

Extentions

=nemar———as=3—r—Ljj:=Jt3

Additional supply and
house-to-house

Additional supply

Additional supply and
improvements

Improvements and
house-t o-house

Installation of
conveyor from Maratho-
vounos

Additional supply and
house-to-house

liouse-to-house

Improvements
Additional storage

Additional supply and
house-to-house

Improvements to the
distribution and
additional storage

Estimated
Cost (<t)

20,400

130,000

1,400

£151,800

23,300
17,200

28,000

7,540

4,650

£80,690

7,000

3,100

1,700
3,400

9,000



LARNACA

Ser.
No,

1.

«===

b —3—

DISTRICT

Village

Ayios Theodhoros
Alajninos
Skarinou

Athienou

Meloushia

Zs===:=s=j==s=-=:

DISTRICT
Marathounda

Kili

Ayia Marina (Khr.)

Inia

Akoursos

Polls
Prodhromi

Kannaviou

TOTAL

)

).

- 183

Nature of scheme Estimated
cost (£)
Additional supply and
hous e-t o~house 20,090
Extentions 7,000
Additional storage 1,300
£28,390
Improvements and 6,260
house-to-houe
; House-to-house 6,860
Additional supply 800
House-t o-house 8,880
m Additional supply and "
j house-to-house v 6,100,
| Extentions to LatSi 3,000
area [
House-to-house 2,500
m £34,400
* 3—Ka=sc=cst=s====:==
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Water supply scheme in the course of preparation at the end of 1971
NICOSIA DISTRICT

Ser,.
No.

1.

Village
ICLirou
Kalon Khorio
Mitssro

FAMAGUSTA DISTRICT-

LIMASSOL

Trikomo

Boghaz
Gatria
Arnadlii
Spathariko

Ayios Georghios

Limnia

Ay. Serghios

Styllos

Engomi

Kondea

Dhavlos

Phlamoudhi

Dherinia

DISTRICT

Paramytha
Spitalii
Palodhia
Sotira

Kalon IChorio

PAPHOS DISTRICT

wNpE

»

Pretori
Panayia
Mamonia

_I

~— — — s w

Ay. Marnia (Kel.)

Nature of scheme

Regional scheme

Additional supply

From new b/H at Ayios loannis
area

Regional scheme
Additional supply from
two B/iTIs near Tripimeni
village

Additional supply from new
well and house-to-house

Additional supply from new
spring and improvements to

distribution system

Additional supply from new
spring

Additional supply from new
B/Hs m

Additional supply from new
springs and house-to-house

Additional supply from new B/H

Additional supply from new
spring

i Improvements and house-to-house
Improvements
Axdditional supply and hcruse-to-
house

| House-t o-hcruse
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Vil REGIONAL OFFICES
by IT. Chr. Toiifexis,
Superintendent of Works

8.1 Limassol Regional Office

8.1.1 General

By the end of the year the staff of the Limassol Regional Office
was composed of one Executive Engineer (Mr. M. Bymiotis) as Head of the
Limassol and Paphos Regions, 3 monthly paid Technical Assistants, 3
daily paid Technical Assistants, 3 hourly paid Technical Assistants and
one female typist.

The above personnelwas engaged on the collection of Hydrologi-
cal and Hydrogeological data as well as for maintenance of.Baras.

8.1.2 _Stre,am..Gauging and Rainfall .observing stations in gperation

The following number of permanent stream gauging and rainfall
observing stations were in operation during the year under weekly or
monthly visits for observation, measurement and maintenance

- (i) 22 stream gauging stations equipped with automatic
Water Level Recorders
(0) 5 rainfall observing stations

8.1.3 Eurface_JTater jjydrologu

Weekly visits were made during the year to the stream Gauging
Stations equipped with automatic water level recorders for observation
and for calibration purposes by the use of current meters. Also samples
of stream water for chemical and suspended sediment analyses' ‘ were taken
regularly.

Bata taken from Rainfall Observing Stations at the end of
every month were sent to the Meteorological Office.

8.1.4 Grgtind Jlater Hydrology

Ground Water conditions in the Limassol and Akrotiri-Phassouri
areas were observed with the help of 556 observation wells and boreholes.
The distance from established Bench Mark on top of the observations
wells and boreholes to the groundwater level was measured twice-ar-year:

In March before the irrigation period and in November after
the Irrigation period.

In addition, monthly and weekly measurements of the ground water
level as v/ell as sampling of water for chemical analysis, were taken
in 110 observing boreholes.

Also 1020 spring discharges were gauged valumetrically or by cur-
rent meter.
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8.1.5 Chemcal Analyses

A total number of 1259 water samples were taken from springs,
wells/boreholes and streams and sent to the Government Laboratory for
chemical analysis.

In addition to the above 1160 samples of ground water were
taken in March and November and were analysed by the Limassol Regional
Office for Chloride content.

8.1.6 Suspended Sediment Analyses

A total number of 41 samples of stream water xvere taken at
the Permanent Gauging Stations and analysed by the Soil Laboratory
for suspended sediment,

8.1.7 Bacterioipgjpal [Analysis

144 samples of ground water were taken from springs and bore-
holes used for the Limassol water supply and sent to the .Pathological.
Laboratory for analysis.

The annual questionaire was carried out on 1400 wells and bore-
holes during the sunmer for determination of the groundwater extracted,
the areairrigated and kind of crops planted.

8.1.9 Well sinking permits

95 applications for drilling of wells or boreholes in the
Special Measures Law area, and 46 application in the non conservation
area were investigated and submitted to the District Office Limassol.

8.1.10 Water Meters

During the year, 10 water meters were installed on an equal
number of boreholes in Akrotiri-Phassouri area, raising the total
number to 388,

8.1.11 Maintenance of Dans

Routine maintenance and inspection of major dams in Limassol
and Paphos Regions and their distribution system was carried out by
the Regional Officer.

8.2 Paphos GH\b-Rejgional Office

8.2.1 General

By the end of the year the staff of the Sub-Region was composed
of 2 monthly paid Technical Assistants, 2 daily paid Technical Assistants,
4 hourly paid employees and one female typist.

The above personnel was engaged on the collections of hydrolo-
gical and hydrogeological data as well as for maintenance of dams.
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8.202 Stream gauging .and Rainfall .observing... .Stations in operation

The fellowing number of permanent stream gauging and Rainfall
observing stations were in operation during the year under weekly or
monthly visits for observations, measurement and maintenance:

(i) 11 stream gauging stations equipped with automatic
Water Level recorders.
(ii) 7 Rainfall observing stations.

8.2.3 Liixface J/ater j~'drologv

Neokly visits were made during the year to the stream Gauging
Stations equipped with Automatic Water Level recorders for observation and
for calibration purposes by the use of current meters. Also samples of
stream water for Chemical and Suspended sediment analysis were token
regularly.

\Y

Data taken from Rainfall observing stations at the end of

every month were sent to the Meteorological Office.

8.2.4 Ground .Water M~drologv _

Ground-water conditions in the South-Western Paphos and Polls-:
Khrysokhou areas, were observed with the help of 481 wells/boreholes.
The distance from established Bench Marks on top of every observation
well/borehole to the ground-water level was measured twice—ar-year.

In March before the irrigation period and in November after the irriga-
tion period.

In addition, monthly or more frequent measurements of the ground
water were taken in certain observation boreholes during the year for
special studios.

Also 652 spring discharges were gauged volumentrically or by
current meter,

8.2.5 Chemical Analyses

A total number of 489 samples of stream and ground water were
taken and sent to the Government Laboratory for Chemical Analysis.

319 samples of ground water taken from observations wells/
boreholes during March and November were analysed by the Paphos Sub-
Regional Office for chloride content.

8.2.6 ~uanrended Se _diment Analyses

A total number of 51 samples of stream water was taken at the
permanent Gauging Stations and analysed by the Soil Laboratory for
suspended sediment.

8.2.7 Qiestioning

The annual questionaire was carried out on 2356 wells/boreholes
and springs in South Western Paphos and Polis-Khrysokhou areas, during
summer for the determination of the ground water extracted, the area
irrigated and kind of crops planted.

8.2.8 Ne Il .sinkingsand .citrus plantation <] permits

A total number of 250 applications for well sinking permits were
investigated and reports submitted to the District Officer Paphos, while
33 applications for citrus plantation permits were examined and reports
submitted to the Sub—Committee for citrus plantations, Paphos.
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8.2.9 Extension _of J*ydrological Purvey Areas

Extension to the hydrological survey areas .wer®© made- «t
Polis and Pissouri. 70 wells/boreholes were plotted on L.R.O nmep
and all necessary details were entered into the appropriate Register.

8.3 Hgaphou Sub-Regional O ffice
8.3.1 General

By the end of the year the staff of the sub-Regional Office
was composed of one Inspector of Works (Mr. A. Nicolaides) as the Head
of the Office, one monthly paid Technical Assistant, seven daily paid
Technical Assistants, and one casual employee. The above personnel was
engaged on the collection of hydrological and Hydrogeological data in
the Morphou Sub-Region.

8.3.2 Stream Gauging and Rainfall observing Stations in .operation

The following number of permanent stream gauging and Rainfall
observing stations were in operation during the year under weekly or
monthly visits for observations, measurements and maintenance:

(i) 22 stream gauging stations equipped with automatic
water level recorders
(ii) 3 rainfall observing stations

8.3.3 Surfacee J.ater Jfedrqglo_gy

Weekly and monthly visits were made during the year to the stream
gauging stations equipped with automatic Water Level Recorders for observa-
tions and for calibration purpose by the use of current meters. Also
samples of stream water for chemical and suspended sediment analyses were
taken regularly.

Data taken from rainfall observing stations at the end of every
month were sent to the Meteorological Office.

8.3.4 Ground Water ljydrology

Ground water conditions in the Western Mesaoria were observed
with the help of 330 wells/boreholes. The distance from established
Bench Marks on top of the observation wells/boreholes to the ground water
level was measured twice-a-year: In March before the irrigation period; '
and in November after the irrigation period.

In addition to above observations, monthly measurements of the
ground water level as well as sampling of water for chemical analysis
were taken from 125 wells/boreholes for special studies.

Host of the springs in the area were measured on a routine
basis, a small number was gauged for a short period after the request of
another Departmental Division. During the year, 1100 springs discharges
were gauged. 70 springs were gauged once-a-month and 80 springs twice-ar-
year.

8.3.5 @viesti.Qning

The routine questionaire was carried out during the summer
months on 900 wells/boreholes in use for the determination of the ground-
water extracted, the area irrigated and kind of crops planted.
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8.3.6 Chemical Analysis

Samples of water were taken at various-frequencies in Morphou
Regional Area. Throughout the year, 1460 samples of water were taken
from wells/boreholes, springs, rivers and streams at weekly, monthly and
annual intervals and submitted to the Government Analyst for lonio and
Boron Analysis.

In addition, 600 samples of ground water taken from observation
wells/boreholes during March and November were analysed by the Morphou
Sub-Regional Office for chloride content.

8*3.7 Bacteriological .foalysis

60 samples of water were taken from wells or boreholes used for
the water supply of Nicosia and sent to the Pathological Laboratory for
analysis.

8.3.8 Suspended Sedime_nt Analysis

30 samples of streams water were taken at the Permanent Gauging
Stations and analysed by the Soil Laboratory for suspended sediments.

8.3.9 Well sinking and citrus plantation permits

A total number of 910 applications for well sinking and 500
cases for citrus plantations were investigated and reports were sub-
mitted to the District Officer Nicosia.

8.3.10 Plotting and Levelling of new boreholes

A total number of 85 new legal and illegal boreholes were plotted
on map and necessary details entered into the appropriate register.

8.3.11 Water Meters

During the year, 55 water meters were installed on an equal
number of boreholes in Morphou area raising the total number to 577.

8.4 Fanagusta Regional Office

8.4.1 General

By the end of the year the staff of the Famagusta Regional Office
was composed of one Inspector of Works (Mr. G. Frangopoullos) 3 Technical
Assistants, 2 daily paid Technical Assistants, 4 regular employees and one
female typist. All the above personnel was engaged on the collection
of hydrological and hydrogeological data in the Famagusta Region. - =

8.4.2 Stream .gauging and rainfall observing stations in operation

The following number of permanent stream gauging and rainfall
observing stations were in operation during the year under weekly or
monthly visits for observation, measurements and maintenances:

(i) 10.stream gauging stations equipped with automatic
Water Level Recorders
(ii) 3 Rainfall observing stations
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Ne4.3  .Surface Water Hydrology

Monthly visits were made during- the year to the stream Gauging
Stations etjuipped with automatic Water Level Recorders for observations
and for calibration purpose by the use of current meters. Also samples
of stream water for chemical and suspended sediment analysis were taken
regularly.

Data taken from rainfall observing stations at the end of every
month were sent to the Meteorological Office.

8.4.4  Ground-WaterJjydrology

Ground-Hater conditions in the Eastern Messaoria were observed
with the help of 1000 observation wells/boreholes. The distance from
established Bench Marks on top of the observation wells/boreholes to
the ground water level was measured twice-a-year: In March before the
irrigation period and in December after the irrigation period.

In addition, monthly measurement of the ground water level as
well as sampling of water for Chemical Analysis were taken in 119
Government observation boreholes.

Also the yield of seven springs was measured onoe per month.
8.4.5 Chemical Analyses

A total number of 400 samples of water, were taken monthly from
boreholes, wells, springs and streams, and sent to the Government
Laboratory for chemical analysis.

758 samples of ground water staken from observation wells/bore-
holes during March and December were analysed by the Famagusta Regional
Office for chloride content.

8.4.6 Suspended Sediment Analyses

A total number of 4 samples of stream water was taken at the
Permanent Gauging Stations and analysed by the Soil Laboratory for sus-
pended sediment.

8.4.7 Bacteriological Analyses

254 Samples of ground water were taken from wells/boreholes
used for the water supply of Famagusta and sent to the Pathological
Laboratory for analysis.

8-4.8  Que_sti oning

The annual Cfuestionaire was carried out on 16335 wells and
boreholes during the summer for the determination of the ground water
extracted, the area irrigated and kind of crops planted.

8.4.9 Well ~sinking ~permits

A total number of 1113 applications for sinking of wells or
boreholes in the conservation area as well as 43 applications in the non
conservation area were examined and submitted to the District Officer
Famagusta.
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8.4-10 Plotting of new boreholes

A total number of 455 new legal and illegal boreholes were plotted
on mep and all necessary details Entered into the appropriate Register.

8.4.11 Water jieters

During the year, 3 water meters were sold to an equal number of
owners of wells/boreholes, raising the total number of water meters sold
in the Region to 478.

8.4.12 Miscellaneous

Minor repairs and maintenance of certain villages water supply
systems were carried out during the year by the Regional Office.



