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INTRODUCTION

1. Foreword

Since the end of World War II and despite the civil dis-
turbances of the years 1944-1949, the people of Greece have made
remarkable progress in reconstruction of thelr destroyed facilities,
First emphasis was placed on the restoration of vital transporta-
tion, that is, railroads, highways, and ports. Second priority
was given to the development of land and water resources in con-
tinuation of a reclamation program on which an impressive start
had already been made prior to the war,

Grecce is located in onc of the most strategic areas of
the world so that a desproportionate part of the national income
has had to be spent on defensc., In spite of the great sacrifices
which this contimual vigilance has entailed, many mgasures have
been undertaken by the authorities to advance the welfare and
culture of the people and they arc persevering in their work of
rehabilitation, reconstruction and development in the numcrous
fields which were neglected owing to war conditions.

The almost continuous state of war between the ycars 1939
and 1949 ceusced severe food shortages and losses of well-cstablish-
ed markets tor agricultural products such as tobacco, raisins 2and
cltrus, the exporf of which was formerly cne of the main-stays of
the economy of Greecc, The scvere dislocations caused by thesc
conditions have rcguired extensive economic assistance in the form
of food imports mostly from the United States,

The imports during the past two ycars are an indication
of the magnitude of this assistance. During the fiscal yuer
ending June 1991, the aid cxtended to Crecce by the United States
for imports of food amountcd to $89,000,000, while for fiscal year
1952, it amounted to $69,000,000. Imports of food on approximately
the same scale will have to continuce as long as agricultural

I-1
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modest diet. As the only method by which these imports can be
reducced 1s through an increase in agricultural production, land
reclamation has been onc of the primary featurces of the reconstrud-

tion program of the Kingdom of Greecc,

A sccond primary need of thce nation is electric power for
domestic, municipal and industrial purposes, The present per
capita consumption of clectricity in Groecece is far below that used
in most other small countries, Construction of a series of hydros
clectric and thermal-clectric power plants as proposed by the
Public Powcr Corporation will help offset the present acute power
shortages howcver, it is expscted that within a fcow yeors the
growth of demand for clectric cnergy will far cxcced the capacity
of the plants now bcing constructed, and additional generating
facilitics will be urgently ncceded. The Mcgdova project is a
miltipurposc development which could help satisfy the over-growing
nced for both elceetric power and dirrigated land,

The Megdova River basin and the Karditsa plain are located
in Central Gr.cce about 110 km west of the port town of Volos.
The recommended plan containzd in this Preliminary Report contem-
plates the transbasin diversion of watcr from the Megdova River to
the Karditsa plain for irrigation and for the development of hydro
cleetric power, The average annual value of agricultural produc-
tion in the selected irrigation arca can be incrcased immediately
from a prescnt valuc of 31,4 billion Dr to 71 billion Dr through
increased yilelds resulting from irrigation. The valuc of farm
products can be further increascd over a period of ycars through
improved farming practiccs and better cropping patterns to 11k
billion Dr, In addition, an cstimated 203,000,000 kwh of primary
clectric powcr and 26,000,000 kwh of sccondary power having a
combincd valuc of 64,000 billion Dr could bc produced annually.
The cestimated project investment cost allocated to irrigation is
70,300 million Dr, and the projecct investment cost allocated to
power 1s 196,800 million Dr, making a total project investment
cost of 267,100 million Dr including interest during construction,

I-2
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2., AutR3PilZe :
In May 1952 the Greek Government, represented by the

Y23 RO SOZ9000

Ministers of Coordination, Finance and Public Works, retained the
Knappen Tippetts Abbett Engineering Company of New York to prepare
a preliminary report o the develovnent of the Megdova River for
irrigation of the Karditsa plain.ond for the generation of hydro=-
electric energy. The proposal of the company for preperation of
the report was consid.ored satisfactory by the Council of Public
Works by virtuc of ordur No, =27 dated March 8, 1952, following
which the present agreement was cntered intos

From April 1952 to S.ptember 1952 basic data nceded to
supplement the information furnished by the Scrvice of Hydreulic
Works of the Ministry of Public Works werc collected 1n the field
by a group composcd of an agrononmist, an irrigation cnginccery a
geologist, a soils cngincer, a hydroleogist, an agricultural
cconomist and assistonts, Surveys and subsurface investigations
were made whore needed to supplement cxisting mops and to obtain
information on the foundations for structurcs.

In the office the ficld data collected were analyzed and
formed the basis for comparative studics of various plans for the
utilization of the agricultural ond hydroclectric power Tesources
of the¢ Megdova River basin and the Karditsa plain. These studics
led to the scleclion of a practicable and cconomical plan of
development to mect the nceds of the region and of the country.

The recommended plan for devclopment of the Megdova River
presented in this preliminary roeporty includcs cstimates of project
costs and carnings, a construction program, an cdministrotive and
financial program, and an analysis of the effcet of the development
on thc local, rcgional ond national cconomies.,

3, Previous Reports

Two reports on the developm.nt of the Megdova River arc
availables the first roport was written in 1929 by Louis Sennj in
1932 another report was propared by M. syrrkos, Ministry of Agri-
culture,

I-3
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The Scenn peper is titled Y“Rapport Concernant 1t'Utilisa-
tion des Laux de la Rivicre Megdova en Vue dc 1l'Arrosage de

la Plaine de Karditsa ¢t de Crcation de Forces Motrices Hy=-
drauliques". This short rceport is of a reconnaissance naturc,
On the basis of avorage annual proc%pitation it was estimated
that a continuous discharge of 3% m>/sce could be developed
by a rescrvoir of 110,000,000 m3 capacity. The water would

be diverted to the Karditsa plein by means of a 6,4-kmn tunnel
which would tcrminnte in penstocks having a gross head of
about 610 meters, About 100,000 str of land in the Karditsa
plain would be irrigoated,

The Syrakos (Ministry) roport is titlced "Irrigation of
the Karditsa Arca from a Storage Rescrvolr on Megdova River",
This peper cnlarges on the Senn Report ond proposcs o shorter
diversion tunncl route, It is cstimoted that the average
annual yicld of the Megdova ~nd Karitsiotis Rivers is about
140 m%llion m-, of which 100 million m°, or an average of
3.2 m?/scc, would bc cviilable for irrifation and powcr cach
year, The dirrigrtion of ~bout 100,0C0 str annually is con-
temploteds The Ministry roport proposcs the construction of
a concrete gravity dom at thoe Kokavokia dam sitc (Plate II=-1).
The demy, 70 moters high, would back up w-ter so that it could
be diverted through o tunncl about 2 km long with a maximum
discharge capacity of 7 m3/soc, The inlet portal would bu
located in a tributary arm of the castern Mcgdova gorge, and
the tunnel would c¢xtend to an outlet portal situatced in the
Karabnlis gorgce below Kestania whence woter would flow down
the Kerabalis torrent to the Karditsa plein, It was suggested
that the water could be uscd for seneration of hydroclcctric
power if 3 or Y4 km of contl were constructed from the tunnel
outlect to a mountoin sacdle noar Kastanie wherc, utilizing a
pow.r drop of 350 m, 24,000 HP plant could be installced to
generate clectricity during the¢ six summer months, Other
power drops could be obtaincd further donwstream by redivert-
ing the water at strategic places to gain the nccessary fall,

In addition, thrcc reports dealing with flcod control and

drainage in the Karditsa plain and adjocent arcas have bocen sube-
mitted to the Greck Ministry of Public Works,

The first known as the Nobile Report, was preparcd by
an Italian cngincer in 1913. This report recommended control
of flooding from the Pencos River by menns of levees, and
protoction of the plains from tributary strcams by mcans of
intercepting canals and channel improvements.

The sceond roport, preparcd in 1921 by Sir John Jackson,
recommends the control of flooding from tributary strceoms by
construction of rescrvoirs on their hcadwaterss the water thus
impounduvd would be uscd for irrigation ond development of
hydroclcctric cnoerey, Flooding of the Pencos River would be
controlled by levees and channcl improvements,

The third report, prepared by Sir Murdoch Macdonald in
1931, conforms in general with the Nobile report and goes
into more detail on the location and scope of the proposed

Ik
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channel improvements, and collector and interceptor drains.
This report has formed the basis for much of the flood control
and drainage work completed to date,
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CHAPTER 11

GENERAL DESCRIPIION OF THE ARNA

Bricf goneral descriptions of the location, physiography,
geology, natural resources and cconomic conditions in thc Megdova
River basin and the Kerditsa plain arc presented 1n this Chapter,
More detailed description of thesc foaturces may bo found in
Chapters III, IV and V.

The Mcgdova project, which contemplates the transbasin
diversion of the Megdova River, is concerned with two scparate
arcas, the first being the Megdova River basin which is the source
of water for irrigation and for hydroclectric power and the sccond
bcing the Korditsa plain, whore the irrigation watcr nnd a part

of the cleetric cnergy will bu uscd,

1. Location

The Mcgdove Rivor riscs in the Agrnfa Mountains which form
a part of thc Pindos mountain rang. of central Grewecc. The upper
river flows in a south.rly dircetion following the trough of the
uplend vollcey called the Nevropolis plaing which is terraced into
the casterly slopes of the Agrafa Mountains, sbout 2 km bcelow
the conflucnce of the Karitsiotis River, the Megdova River cntoers
a gorge which cuts through the éagrafa Mountains. Bolow the gorge
the Megdova River swings westerly to dischorge into the Achcloos
River which cmptics into the Icnian Sca, This report contemplates
the storage and divorsion of the h.oadwatcers of the Mcegdova River,.
The upper basin with o drainage arca of 147 km2 includes the
Nevropolis plain mentioncd above. The principal gcographic fecaturcs

of thce arca arc shown on Plate II-1,.

2. Physiography
Two topeographic zoncs arc traverscd by the Mugdova River

in its coursc through the upper watcrshed. The headwatoers arc in

II-1

Sanitized - Approved For Release : CTA-RDP83-00423R001300290001-5




'CPYRGHT
rugged rBanitizédouwApproved ForReledsel nCIAIRDP83L06423R001360290001-5

the rivor branches into many short, steup tributarics which arc

generally incised deeply into the 1imestone formation comprising
the mountainous portion of the wat rshed. The sccond zonce consists
of the Nevropolis plain which 1s a pbenchlike trough into which the
upper tributarics collcct to form the Megdova River. The Nevropo-
1is plain is bordcrcd by the mountsins to the west and a rim of
low hills (Ithome hills) to the casty its creoatest width is about
2 km, The plain slopes gently to the south, bucoming gradually
narrower until it onds at the decp gorge downstroam of the Kari-
tsiotis River confluencc,

The land arcas suitable for irrigation and improvement arc
located in the Karditsa plain that bogins a fow kilometers cast
of the Nevropolis plain and is about 600 moters lower in clevation
than the latter. The Ithome hills, that form the low ridge between
Mcgdova River nnd the Karditsa plain, mork the casterly divide of
the Megdova drainage bosin,

The Mogdova River basin ond the Korditsa plain, ond their
position in relation to tho political subdivisions of cuntral
Grccecy arce shown on Plate 1I-1s

The Karditsa plain dous not have fixed goopraphical
boundarics, but is known locally as that part of the Thessaly
plains that surround the town of Korditsa, In this roport tho
Karditsn plain is considercd to bu the triancular arca of about
600,000 str bordered by the Pencos River on the north, the Sofa-
ditis River on the vuost and the foothills of the Agrafa Mountains
on the southwest, The plain consists of a broad cxpansc of smooth,
gently sloping fertile land devoled principally to cultivation of
small grain ond scsamcj limited amounts of ficld crops such as
corn, cotton and tobacco arc also cutlivated,

A large part of the arca suffors from high groundwater
conditions causcd by flooding from lributary streams, artesian
flow from arcasat higher clovatlons, and ponding of winter rain-
fnll, Many shallow dcuproessions have buwn formed in the plnins

during flood scasons by intermitiont meandoering stroams.

II=-2
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3. Geology

A varicty of scdimcntary rock types ranging in age from
the Mesozoic to the Recent arce roepresented in the Mogdova basin
(sce Plate II=-2) and the Kerditsa plain, The older formations
consist of compactly bedded Mesozole limestones interbedded with
thin laycrs of hornstone and argillaccous shale, Interfolded with
and overlying the limestonc unconformoably is the Focene flysh
consisting of alternate thin layers of argillaccous shalcs and
sandy shalces, interbedded with thick layers of compact quartzite
sandstone, Overlying the flysh stratigraphically arc the Recent
scdimentary deposits of clay, silt sand and gravels,

The high mountsins cemprising the western portion of the
droinage basin arce predoasinntely limestone while the lower slopes
ond foothills are proedominatoly flyshe The flat arca of the
Karditsa ploin consists of Recont alluvicel deposits of unknown
dcpth,

The formotions of the Mepdovae regilon have been subjected
to tectonic movements which account for the highly folded and
faulted choarcctor of the rock, The rrea is occtually a southeastorn
cxXtensicen orf the Alpine mountain system of scuth-central Burope.

while carthguokes of strong intensity have boen recorded,
occnsionnl carthquakes of mild to medium intensity have been
r.vortaed,

L, Groundwotor

Frior to the construction of ¢xisting lovees ande drainage
cenals, most of the Korditso plain was scriously affcected by high
groundwater conditions causcd by flooding from the Poncos River
and other stroams,  Although thoesce adverse drainoge conaitions arc
coling corrcctad in greot moasurce by the flood control ond droinoge
progsram of the Ministry of Public Works, large parts of the plain
arc still effected by cexcessive moisturce particularly during the
winter ond spring.

There arce no large springs in the plain, although a fow
gocd=yilcld artesian wells arc found, principelly boetwecen Karditsa
and the Poncos Rivere While grourdwater sguifirs underline most of

TI=3
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the plain, many of the decp wolls yicld woter in quantitics suf -
ficicnt only for domestic usc. A4S dcsceribed in Chapter 111,
moderate amounts of irrigntion wat.r arc obtainable in certain

parts of thc plain by pumping from shollow wells or droins,

5. Notural Resourcces
Lond: The Karditss plc n hos & Eross aren of about
600,000 str dovoted in large port to the frrming of whoct «nd smnll

grain, With the cxcuption of about 6,000 str which nre irrigated
from artesian sourccs, or by pumping from strooms snd wells, the
plrin is dry-farmed, From a ropional standpoint, the Karditsa
plain may be considured to be a subdivision of the northern sce-
tion of the cxtensive cnd fertile Thessaly plnin, which 1t
resembles in climate, topopraphy rnd agriculturc, West of the
Karditsa plain, the foothill 1-nds arc utilized for dry {reming

and grazing while the mountainous reeion recoives hich piocipita-
tion and is suit-ble for the frowing of forest products,

Mincrals  Tho repion is ¢on.rally lacking in mineral re=-
scurces, Thoro apre indiceotions of Llignite, mongrnoesc, Coppur,
chromite and natural gass however, the ¢cxtent nnd workeability of
these deposits is not known.

Waters The annual procipitotion, verics from ~bout 1,850
mm in the Megdova basin to 750 mm in the Karditsa ploine Ground-
wotcr surveys conducted by the Associatcd Drilling Supply Company
of London show that a puart of the sloin is undorlein by dcep
aquifers with indication of other equifcrs ~t shollower depthse”
Artesian wators arc found in the plmins, principally ncar Lazorine
and Megnli Polisna. Scveral small springs arce found ~long the
cdge of the ploin nu“r the foothills, The avercre flow »f the
Megdova River 1s 8,6 m /QLCH wide varintions in monthly dlsch“rgbs
occur, thc mean menthly flow for Aurust being 1.3 ms/av ~nd 12.

g/Sbc for Decumb.r,. Ilydroclectric power 1is d¢v¢loprblo by utiliz=-
ing the 600-m drop in clevation butween the Novropolis pleoin and
the Karditsa plaein.

Popul-~tions: Bascd on <stimntus de.ived from the 1951

ccensus 4 the combincd population of tho Karditsa plain is about

TI-k
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70,000

person

1y all of the residents derive thelr livelihood directly from the
soil or from processing and markceting agricultural products,
Excluding the residents of Karditsa, nart of whom are not engaged
in agriculture, there are appro :imstely 9 str of arable land pcr
fsrm inhabitant in the plein.

The local inhabitants are, in general, cooperative but

not overly industrious., The rode of 1life is simple; many old

is bread and pulses., The isolztion of the area has resulted in
generally poor educational facilities and in lack of improvement
in nousing and sanitary concéitions. Being principally grain
farmers, the pecople have considorable spare time for weaving and
other small cnterprises, Hevertheless, in general, the farmers
have sufficisnt land to support themselves and their families and

ed with other rural oruens in Groecccea

villages while the remainder of 13,500 1ive 1n Karditsa, Practical

customs and modes of dress hsve been retained, The principal food

appear to have a betier-than-sverage standard of 1living as compar-

I1-5
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CHAS VI T4l

CLIMATOLOGY AND HYDROLOGY

CLIMATOLOGIC DATA

1. Climatologic Stations

In Table IIT-1 are listed stations in the Megdova River basin,
Karditsa plain, and surrounding region at which precipitation and
temperature are measured, The stations are operated by the
Ministries of Public Works, Agriculture and Air. As indicated in
the table, the majority of the stations record precipitation only.

2. Records

As can be seen from an examination of Plates III-1 and
I1I-3 .and Table III-1, rccords of temperature and precipitation
in and adjacent to the Megdova River basin are inadeguate both as
to distribution and length of record to define closely the local
variations in the climatic features of the basin. Both the pre-
cipitation and temperature vary markedly with differences in
altitude and exposurc. As many of the available records are for
stations located in relatively low-lying sheltered valleys, only
approximate detcerminations can be made of arcal precipitation and
temperature which, however, arc generally sufficiently accurate
for the purposes of this report. |

3., Precipitation

Average annual vprecipitation: The Pindos mountain region,

in which the Megdova River basin is located, receives more preci-
pitation than any other part of Grecce. In order to estimate the
average annual precipitation on the Mcgdova River basin, the
records of all stations in the region including the cntire Acheloos
River basin and surrounding arca, ware studied. Precipitation-
altitude relations werc plotted as shown on Plate ITI-2 for water
years 1936 through 1939, the period during which the maximum

B I
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TLELE II1-1
SUMMLRY OF CLIVLTIC BRCORIS IN AID L1 T.CENT
TO THE MECDOVL “RLTVLGT BLSIN
Locntion Precipitation Temnerature
o e -
Station PR Menr . e
Lat. Long. ‘%;E;‘Eion Period of Records ;raci{?. . ofr‘ zﬁl;m"
i — : Peeooris
(m) (rim) (°c)
Ayios Vlassios 38%491 21731 P50 1935-39 1,562
Lerinion 385371 21" O 96  1904-39, 1¢k7 to datc 97%
fralensis 38830' 210hu' £00 1950 to date %gigi
L Prostovas 38-3gr 21 30' €20 1950 to dnte 2 _
i g(ﬁﬂ i §9°%9' ?1 10! 39 1894-1939 131@» 189£-162% 17.70
S Fezouls 39181 2191 930 1932-L7,1950 to dnte 1,576
& Chelifonn 34%091 21%3g: £25 1420 to date 1,79
Cavalen 320321 21130 50 1950 to date 27110
Cavaiki 39232 217 °T¢r 1,100 1932-k2 115
Cranitsn 39706 21529 700 1550 Eo dﬁgc . 1,%§g
reverition 39091 21201 950 1G36-%2,1950 to dnte
ggg;ii;; ° Eéoug' 20051 foP 1015 to dnte 1,218 1915-29,19%H0 14,70
¥alebaka (Vetcora) 390430 21036 SLE 1950 to Ante ) "978
Kalabake (town) 39°u7r 219 37! 550 1902-12,1920-31,1935-39 1,066
Karditsa 30%01 21%551 110 1903-10,193%-02,1950 618
T i to date
s o 0 1 C50 to dnte 1,124
Karitsa 397160 21°41' 1,130 1650 tc ] )12
Karncnission 380551 21049! 563 190Lk-31, 1046 to date 1,191
K~tafyli 99121 2194t 1,050 1951 to dnte ’
Fonitsa iodogv 50%61 556 1615-30, 1932-39, 1951 1,100 1036-1540 1.3
te ante
Lencnou 380431 21° 17 180 1950 to date . 1,062
Malakassion 30%471 21°19' 1,080 1903-12, 1933 to date 11400
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L.BLE II17-1 (Continucd)
SMMMELFY OF CLT¥ TIC FECOTZS 1IN LN2 LD2JLCENT
TO THE MECICV. DRLIV.CE B.SIW
Locaticn D initati o
et _.m‘~T€Clpltm icn Temneraturc
ation i A Station o mp Pericd .
Lat, Long, Tlev Pericd of Records tean Lnn cf fern Lo
I . ‘ Precip, 1o Temp
o © __Records e
t ) . m (mm) (TC)
¥Metseoven 3¢ 746 21713 1,132 1915-26, 1950 ;
fecsrlanchs 40 jidle 9L 715-26, 1950 tc inte 1,€9
Messclonshion  38721v 23 ofy b 189L-1039, 71050 to ante 9952 1900-122¢ o
w Tafoartes 38ckkr 210%1 5 1912-37, 1650 te Ante 1,080 0 7 1=.£0
H  Pardision 385271 2100 100 1950 to'dats 2y
T Pordika 367031 21823 800 1CFQ £~ inte 2,210
Pertouli 39,32 217281 1,150 1003-7, 1050 ta asg 1,555
ggl‘uxragﬂs ﬁ;052‘ 2103" Lso 1050 1.a15
TN
Redin 1.59" 1,080 1632-L5 1950 t~ 4s 72
ng o a 5 e 1950 to d=te 72
§?’.}“9Q1d’i”, }SDM@‘ 21ﬂ2)-’&’ 220 1950 t:‘9;‘:_".ff; 1 623
Stommn 38731 21076 170 1950 t~ dnts 1,822
%?ggtgﬂr;unﬁ %éﬁgg' 21563' IYMOE 1851 to 4nte
iknla T330 21 Lo 154 18gh_1939 206G annL132 e
Tymfristos 38755 210551 PR 1930195 1,300 TR ae
Tornn 39530t 21732 923 1007-12, 1950 to irtc 2,306
Vinisrni 38759 21vh] €20 1950 t~ 3atc 1,230
*  Precinitatirn adjustce? to tho meried 100L_19651
#k Termneraturs 2djusted tn the ~crind 18956-.1950
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meant the year beginning September 1 and ending August 31). From
the precipitation-altitude relations with geographical position
and exposure taken into account and with adjustment for long-term
trends as given in Table ITI-1, the isohyetal map on Plate III-3
was drawng thesc isohyetal lines were then transferred to Plate
IIT-1, From the latter plate, the average annual basin preci-
pilitation was determined as follows:

Average annual

Basin Drainage Arca basin precipitation
‘ (km< ) (mm)
Karitsiotis River 53 2157
Megdova River above
Karitsiotis confluence ol 1764
Mecgdova River below
Karitsiotis confluence 147 1930

These cestimates of basin precipitation are belicved to be
conservative for two reasons: (1) Procipitation-gage observers
are not properly instructed regarding mensurcment of precipitation
in the form of snow; dinasmuch as a large proportion of the pre-
cilpitation particularly at the higher altitudes is in this form,
much of the snowfall is lost and v~lucs that arc too low are
obtained., (2) Consideration of basin runoff and loss, as dis-
cusscd later in this chapter, indicate that the aboveecstimatce of
basin prccipitation is low.

Scasonal distribution: The Megdova River basin and the
Thessaly plains have a typilcal Mediterrancan climate with a

distinct rainy scason occurring during thce winter. The months of
November, December and January have the greatest precipitation at
most stations as shown in Tablc III-2, The summers arc dry except
for occasional heavy showers accompanying thunderstorms in the
higher mountains. These summer showers are local in character

and occasionally causec floods on small torrcntsy however, they

rarely causc flooding in the main river channel.

4. Temperature Records ,
Records of monthly temperature arc available for five

III-b

Sanitized - Approved For Release : CIA-RDP83-00423R001300290001-5




CPYRGHT

statidGanitized +ApproyediForRelease ;: GIA-RPRE3-00423R001300290004:5
in Table ITI-1. The monthly tempcraturcs at the proposed Nevro-
polis reservoir were estimated from the temperiture~altitude
relations shown in Plate III-4, Table III-3 shows the average
monthly and annual temperature for Trikala, Arta, Toannina,
Konitsa, Messolonghion and Nevropolis rescrvoir adjusted to the
period 1894 to 1929,

TABLE III-2
MEAN MONTHLY PRECIPITATION
(millimeters)

Station KARDITSA TRIKALA BEZOULA
Period of 1902-11, 1935.43

records l94§-51 1899-1937 1932-1951
Month Total % Total % Total %
January 92 13 93 12 258 16
Februnry 79 11 78 10 152 11
March 68 10 €8 9 119 7
April L6 6 58 8 115 7
May L 6 57 7 101 6
June 36 5 L1 5 60 L
July 12 2 15 2 21 1
August 11 2 16 2 35 2
Septcember L8 7 35 L 67 b
October 85 12 96 13 168 10
November 72 10 106 14 22k 1k
December 113 16 104 14 268 18
Annual 709 100% 767 100% 1638 100%

5. Evaporation

No c¢cvaporation records have boen kept for any location in the
Megdova River basin or adjacent arcas there arce ten years of
cvaporation records, however, for the period 1932 through 1942 at
Lake Marathon near Athens. From this rocord the water-surface
evaporation at the Nevropolis rescrvoir was cestimated using the
correlation between tomperature and evaporation shown in Plate
ITI-5. The ecstimated monthly and annual cvaporation rates at
Nevropolis reservoir arc given in Table III-k,

III-5
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T.RII ITITI-3

AVFRAGE MONTHIY ;N5 ANNUAL TPMPET.TURF IN e

TRIKALA. SRTA TOANNTNA KONITS:A MESSOLONCHION §2V{°”O?is
Month , o escrveoir

¥1 154+ E1 25 E1 470 L1 560 E1 W Bl 750
January 5,8 8,8 SR 4,8 10.2 4,6
February 7.2 9,8 61 6.3 10,4 662
March 11.1 12,4 .5 9,0 13.3 8.1
Anril 15,5 15,8 13.1 12.4 16.6 11.0
May 20,3 20.2 17.5 16,7 20,4 15.5
June 24,8  2hk,1 21.3 21.2 24,9 19,8
July 28,0 27.3 ol R 2%, 9 27,5 23.5
Sursust 27.5 2743 oL, & 24,3 27.5 23.2
Sentember 23,2 23.9 21,0 20.2 24,7 19.0
October 17.% 19,0 15,7 15.5 20,2 15,2
Nevemter 11.5 13,8 10,4 10,6 164 9.9
Tecomber 7. 10,2 6,6 6.3 11.7 5.9
Annual 16,6 17.7 14,7 14,3 168.6 16,0

TLELY. I1T=N
MONTHILY 07 LNNUAL TV PORSLTION oT NEVROPOI IS

M-~nth  Rvancraticn  Month Fvanoratiom

(mm) (mm)

January 21 July 200
February 28 Jugust 140
March 35 Senteomber al
April L7 Qctober 67
May 69 November L3
June 99 Tcecmber 27
Annual 811

6, Croundwater

Drainage conditiconss Groundwnter is high throughout most

of the nlain duc to the lack of channel maintensnce and drainage
facilitics, Pricr to the installation of the cxisting fleocd
control and drninage systoms, 2 loree nortion of the lewer nlain

near the Pencos River wis SWampy, rendering it centircly uscless

for cultivotion.
The Knappen Tinnetts Abbett Engineering Comnany measurcd
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the depth to water in 67 shallow wclls throurhout the Karditsa

plain tetween Qofaditis and the Pencos Piver with results as riven
in Tetles I7I-5 and € and Plate 111-5.

T:BLE 11I-5

CROUNTWATFR OBRCRIVATIONS - MAY 1952
KARDITSH PLAIN

No. Approximate Tepth

of Location elev, of to
wells gr, surface water
1 Artcsianon 96,00 1,60
2 Artesianon Q7,00 1.80
3 Ayios Theodoros 100,00 1.70
Ly Ayios Theodoros 105,00 1.50
5 Ayics Thcodoros 104,50 2,00
& Ayiopighi 124,00 2,00
7 Taouti 115,00 4,50
& Fannri a6, 00 2,00
9 Fanari (Kowmylos) 95,50 2,00
10 Ftelonoula 114,50 2,00-2,40
11 Traneo 125,00 2,30-1.60
12 Gecorghikon 122.00 2,00
13 Ccorghikon 128,00 1.50
14 Georghiken 125,00 2.00
15 Corrovites a8, 50 2,00
16 Corgovites 97,00 1,70
17 Kalyvakia ak , 00 2,00
18 Kalyvakia oly, 00 1,70
19 Kanalia (Lasda) 98,00 1,80
20 Kanalia (Lasda) 105,00 2,80
21 Kannlia (Lasda) 103,50 1.70
22 Karditsn 102,00 1.90
23 Karditsa 105,00 1.60
ok Karditsa 110,00 1.60
25 Karditsa 104,00 1.80
26 Karditsomagoula 95,00 1.50
27 Karditsomagoula 93,00 1.75
28 Karditsomapoula 93,50 1.50
29 Karpohori 110,00 L, 70
30 Kasncsi 128,00 1,20
31 Kasnesi-Magoula 118,00 2,00
32 Koumades 104,00 1.55
33 Kourtesi 101 .00 1,80
3 Krin Vrissi 141,00 1,70
35 Makrihori al, 00 1,70
6 Makrihori 92,00 1,50
37 Markou a5.,00 2,00
38 Markou Q5,00 1,70
39 Markou 9k, 00 1.60
L0 Markou 94,00 1,60
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GROUNZWATIR OBSERVATIONS-MAY 1952
KARTITSA PLATN

No. Anproximite Depth
of Locaticn elev, cof to
wells T, surface water
L1 Mataronga 101,00 2,50
L2 Mataranga 100,00 1.50
43 Metropelis 147,00 4,00
L Metropolis 132,00 7,00
L5 Mirous 97.00 2,00
L6 Mirous 95,00 1,80
L7 Mirous ok, 00 2,00
Le Mirous 2%,50 1.80
L9 Palomas 91,00 2,20
50 Palamas 30,00 1.90
51 Palamns 30,00 1.70
52 Palioklissl 103,00 1.70
53 Palioklisedl 99,50 1.90
5h Palioklissi 100,00 1.10
55 Palioklissi 98900 1.75
56 Pnlicklissi 104,00 1.20
57 Palioklissi 100,00 2.25
58 Palickliassi 1¢0,00 1.00
50 Pradaska 110,00 1.00
60 Pyrros Kicerion 104,50 3,50
61 Pyrros Kicrion 108,00 3.70
62 Rouso 130,00 3,40
63 Rizovouni 95,00 1.70
6L Sofades 109,00 L, 20
65 Scfades 110,00 2.50
66 Xyroncri 138,00 1,30
67 Xyreneri 139,00 2.30

TABLF TT1I-6

GROUNDWATFR CONDITIONS
KARTITSA PLAIN

NOTE: For location of wells, see Plate II1I-5.

I

pprox, depth

froa Percent of
below ground surface e .plain area
(1000 str)

1.0 - 1,5 m 21 . 3
105 - 290 m 237 )““O
2.0 = 3,0m 235 39
Over 3 m 107 18
600 100

I11-8
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water suitable for irrigssaticon but only in limited v~lumcs, Most
of the s»rinss are leocated in the seuthern nerti~sn »of the nlain At
the contact hetween tho flysh »nd limcstonc of the mountains and
the alluvium of the nlain,

family has a driven woell with hand pump for domestic water sunply.
Abcut 120 driven woells in the arco arce cquinned with 2 te 3 inch
numps and yicld 20 tc 50 m3/hr. The totnal naren irricatced by numn-
ing from wclls, springs and streams dncs net excecd 6000 str in
the KFarditsa plain. L groundwater survey, which includcd the
Karditsa nlain, was mode in 1950 by the fssccintced Trilling ond
Suppnly Comnany, Ltd. of Londen for the Ministry of Agriculturc,
The results ~f the survey are deseribes in "Renert on the Survey
rnd Exnloration of Undcriround Water Resources in the Western
Thegsaly Plain Arca™ (in two Volumces), The renort includes the
results of exnloratery drillin: 2no rconhysicml dinvestirations,
Tnbulations and maps of coxistin: wells teosether with Joentions,
denths, yiclds, hcad and other »Hoertinont dotn ~re included,

In gencral, thc renort concludes that groundwnter supnlics
could be develoned by dcep wells in cortnin selccted nrens in the
north nart of the Korditsa »nleiny however, thce south and cast »nrts
between Karditsa nnd Palamns do net onnear faverable for develen-
ment, Within the sclceted areas that could be develened, the
yiclds for a © to & inch diometer well 150 m deep is estimated at
about 3% m3/hr.

The Ministry of Africulturc has undertaken a well drilling
nrogram in thc arca but accurntce rccords of yiclds nre not ycot
availablc,

It is known that limitcd amounts of woter for irrigation
will be obtainable at shallow denths from drains, natural streams
and shallow wclls, and that thc yiclds from thesce scurces will be
strenpthened by irrifation losscs from the scleected irrifation
arca, The actual ~amount eobtalnable from lew-1ift »urmning scurccs
can be dctermincd only ~fter the rceemmended drricntion »rojeoct
topether with the currcent drainnge nrogram of the Ministry of
Public Werks goes into oncration nd aftcecr the ultimate coffeets of

1110
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the reelamation works bocome evident. However, in order to in-
licate the amount of water which mirht be available by pumping
from drnins, shnllow wells nnd loenl streams, an cstimate on the
hrnsis of rechorge by srecinitntion was mnde, This cstimate in-
dicatcs that nbout L7 million m3 woeuld be ~vailakle frem shallcw
wells and drnins, and an additional 18 millien m3 of watcr would
no nvailnble from recovery cf the irricrtion lossecs. This sun-
nlemental sater cruld be uscd to irrigate abcut 71,000 str out of
the total of ~30,000 nct irrircablc str or about 13 nercent of the

net irrienble area in thc Karditsa »lain,

7. Physical Charactcristics of the Drainage Basin

The drainaegc basin undcer consideration is that of the Mep-
Acva River belcw its cenfluence with the Karitsiotis Tiver, which
4s its nrincinal tributary.
The drainage areas concerncd are as follows:
Knpitsiotis Fiver 53 Ym”

Megdonva River ntove "
Karitsiotis cenflucnce ol km”~

Merdova Fiver below 5
Knritsiotis crnfluence 147 km"

The western nart of the basin is meuntainous and cut by
decp ravines having A conernl cnsterly alignment, The mountain
slones are stecep and barren, nnd are deveid of all vergetation on
the unper nart while weooded and covered by fir and oak trecs on the
lewer nart., The eastern mart Af the droincpe basin is hilly with
rentle slcnces intercented by saddlcs siving easy ACCCSS to the
Thessnly nlain, The fescnikolas »nd Tsardaki saddles orc the
nrincipal menns of access hctween the Krrditsa and the Nevrennlis
nlnin,

"rem its sourcc the Mcpdova River flows in o southerly
Aircetion following 2 tceteonic valleoy, the unmer Anrt of which
forms the Nevronclis nlain, Vava Lake ~ccupics the northeastern
wartion of the Nevronclis nlain, The Karitsintis Piver origcinntes
near the villapce of Karvasara and flows into the Mepdova Fiver just
relew the nronesed damsite, The nrincipnl snrings fecding the
Moedova River arc lecatcd near the villages of Fylakti, Bezoula

an® Kryoneri,

1 20
T -

-

Sanitized - Approved For Release : CIA-RDP83-00423R001300290001-5




CPYRGHT

Little crosicn hos cccurrcd in the uaner Mordova basin
cxcent in the vieinity of Lake Vova and the village Kryoncri,
The main detrris coarri:r is the Karitsiotis Plver which drains nn
arca of hirh borren limcstone menntnins,

STRELMETCW

8, Mcasurermcents nnd Tests

Receerds of etrceom moasurce-cnts mrac in tho Mcpdova brsin

Arce summarized in Trble III-7, Stoge-disch-rre rel-tions for the

Tl TIT-7
PISCHLRCE MELOTMIMINTE

Rivecr

Coyc
Ploce Moo o gy B nrrc ate nde
Plac ¢ Vreipmt LEscharec Tatc Made by

MEGDOVL
MRGTDOVLA
MFCDOVA

KARITEIQTIS

(m)  (m3/scce)
RPezouln Snrinrs 0,511 My 9 1952 KTA
Nerheri Rridec 0,L16 May £ 1052 F¥TA
2y wi1ad! 3,260 May 19 1650 MOW

3.690  May 20 1950 MUY
1.07 2,360 May 25 1650 MPW
1.32 13.11¢ Mar, 28 1952 MPW
1,08 2550 Apr, 16 1052 MW
1.60 1.765  May 7 1952 KT
0,92 0.861  Mry 22 1952 KT.
0,90 1,664 Junc € 19052 K.
~,e7 0,300 Junc 21 1952 KT/L

0,67 1.717 May 21 1950 MPW
0,59 0,884 May 26 1950 NPW
(,.9¢ 1¢,371 Mar, 28 1952 MPW
0,05 oh7h Apr, 16 1952 MPW
0,79 1.184 May 7 1952 KTL
0,72 0,621 Mry 22 1952  KTL
0,78 1,179  Junc 6 1952 KTh
0,61 0,240  Junc 21 1952 ¥TL

Mandani /
Rridee=

OJ O WO N0 0~ O Tl o B

1/q

Notes KTRL
MDY

taff page reod daily by obsorver, Stoaff gare roecords avollable
o May 1950 te date
S Tetimated

Knommen Tipnetts Abbott Enpincering Co.
Ministry of Public Werks

T11-11
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twe stati-ns are shewn on Plrtes I111-% »nt 111-9,  The lower »Hor-
ticns of cach curve are well 30fincd bty the current-metor meagure-
ments., An extonsicn of the curve on Plate ITI-8 wns ‘tctermined
frem voric i-flow crmmutati-ns tosed on n scrics of measured cross
sceting ~ttoined durine Moy end Junc 1952, Ls, nceording to
lrenl inh~bitents, thore hos bteon ne charge in the chonnel cross-
scetiens of the Megdsva River sinco Moy 1050, the comouted »nint
~n Plate T1T-8 ch~uld be nccurnte within about 204, s the hirher
Aischrr-cs ~re of sh rt durcticon, the resultine error in menthly-
cverepe-flow Actermimticons is vuch legs than this nercentaee,

Fer the Karitsictis Piver the stroec=discharec relnation is doubt-

ful owing to shiftine of tho stream bed,

9, W-oter Quality Teate
Samnlcs for analysis ~f wntor quality were taken from the

Mocdova Fiver ne~r the conflucnee of the Koritsictis Flver, the
artesicrn woll in ths villace of Jrtceinanon »nd a mnin drodin oXe-
cevated rcocently near the villogpge »f Knlenzi, The samnles werce
“nalyscd in the sodils lab-ratory of the Ministry f Jgriculture
with results ns shrwn in Table ITI-8, The dirpram {for woter
gunlity shown ém Platc TIT1T-7 wos uecd ~s 2 ruide in castatlishing
the suitrbility of water fer irricatien nec, FBRefercnce is mnde
to "Tiasnosis and Improvement of Salince and Alkaline Seoidls™, T.5,
seriqontl Salinity Laboratery, Riverside, Califerning July 1947,
fer the methods of water annlysis used and for the menning of the
svrbols in Tablce ITI-8,

10, Quoantity of Runoff
Fer the nericd of engre-heipht rceerds cxtonding from May

1050 to datc, the daily avernre discharce of the Mcedova RPiver ot
Daly Mill was dctermined as f£o1lowe: (1) For nericds with only
minor variaticns in flow, the average daily discharse wns deter-
mincd by dircet reading of the discharre from the store-dischirse
curve con Plate TI1T7-8, (2) Trr flred nericds, pagpe-hcifhts. werc
aletted on a time scale and the rrpc=heirht Rydrograph was sketched
threurh the kriown mrintssg this rars<hcei~ht hydregraph was then
converted te discharsce bty usc of Plate ITI-8:; the average daily

IIT-12
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111-8
KLRDTTEL

TARLE

WATTPR ANLLYSFS TN

‘)I JI\LI ‘-\T 1{1 \E:A\

Artesirnon

) nt the damsitce

Artesian well Megdova Main Drain
net River near

(anlcnzi

(Acnth 200m

— ; e e e e e Wi
pH 8.3
CatMg m.e,/liter 2.k
(Max100 _ ) A
CasMgela et
Conductivity -

(FC x 100 1 25°0) 850
Totnl salts by ~oEg
conductivity em/liter vz
C1l gm/liter ~, 008

Suitatility for drrie~ti-n nermlssible

B T ——

Fer loenticn

of samnles wl and WP

Txecellent to

0,28 o.L5

0,018

Gecd to
nermicsible

0,008

Food

e o g ¢y o W0 ——r——" RS8P0 2 AT e i 4 £ —

sce Plate ITT-6,

discharee wng thon detcrmined frem the

to May 1952 inclusive, wos crmyited frem the

mean monthly discherges of the Megdova Tiver
Piver at Kremnstng rccords of the latter are
Sentember 1937,
butarice

The Mepdova River is onc of
thoe
hasin chorncteristies are generelly similar,
for the

of the Lchelens River nnd bagin

tion the moan menthly discharces

through May 1950 were dctormined s

menths in Toble TI1II-9 were cstimnted,
is 8,6 m3/scc as shown in Table I1I7-9, A

ITT-13

charges riving menn monthly dischorees s summarizoed
A ceorrelation curve, Plate ITT-10, was then

dischrree hydrosranh,

The discharge for cach comnlete month of rcerrd, June 1950

dedly nverage dis-

in Table TI11-9,
nletted of the
versus the ifichelceos
available

thre nrincipnl tri-

since

Srecinitotion and

From this correla-

months Sontoember 1937
trrulated in Table 1T1-9,
ordcer to comnlete the missing ment*s of Junc, July and Aurust

n

1952 when floews were known to be comaratively lew, tynical reccs-
sion curves were drawn from which the guantilics shown Tor thesc
The menn flow »f the Mere-
dova Pivcer for the pericd Sentomber 1937 throuch fupust 1052

residual mass curve
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1t hased cn the rma in Table T17-0 ig shrwn in Pinte T11o 13.
In ordcr to determine whctqkr

the nericd Smwtcmhc

iannu'\l 0r001p1f“t1(n ot V”Tl“Uo statisns in Lhc rceion %orm ﬁlct-
bl i
ted on Plate III -11, Using the stati~n at aprinien as n 1nﬂax7
j ool
the cerrelation np Plate IIT-12 was »lotted, From n stuﬂy of

these two chtCo it was iiwﬂﬁc‘ thxt the lene=-term maan flﬂw is

e

On the cthcr hqni as can te kccn from Plate 11I1-11, thc ﬂariod cf
runoff records dees include water yenr J949, the drlrst ycmr of

prceeinitation in, Crecco and thrﬁufhﬁut the Middle Bast,

Basip pupeff nnd menn water less: The lenr-torm mcany

avoragoe ilqchur”é of 8,C Wq/ccc corresnonds teoa mean annual flow
of 252,000,000 m~ or 1790 mm on the Adroinsee orcea of 147 km), Tt

il

| i

wag gfltoj Wrcv1¢ug1y in thie Oh““t(r that the average 1nnu“1
i

basin »recinitatjicn is 1630 rm, which valuce is nrobably 1ow cw1ng
tc imnroper MC“sureM<nt ~f Jf(CT“lt ALicn in the f-rm ¢of SNOW,

This ceonclusion RS nlso Fornc \ui by erngilernticn of Lﬂc %V(rﬂ;é
hasin w(t(r lo~°'wh1rh wonld b@ 210 mm sor yoor if the

1930 mm and ]703 mm arc accented regpectively Ter the

cinvitntion and bagjn runcff, Bascd on studics wrfer wcd ly the

Knasnen Tiwetts Abbett Mpincering Cempany in other arcas of

el

Greece, the %“SJn,lrﬂs should be en the order of 400 mm for whzch
the basin WTOClw;t tien would ke ab-ut 2100 mm By Ofmnﬂr35<n? )
the basin runcff[ﬂf the Lcholc@s Biver nt Kromnstn is 1/70 mm"

while the 1151v'hr ci“iTﬂtinn,'ns near n5 can re “-T(T’lnﬁi
the availohlc 1nffrW“twrp7 is i 30 mm . |

, .k , |
11, Megdova Plvor Rasin_Flcocds

Reccrds hf flecds on the Mordeova River are of owly

intercst nsgs ts overy ]j“flf actunl A metentiol danmn

sulting from flo%ds \wnbtr am o~ f the »roncge!d N@vrcwolis
s ;
On the ~ther hand, for desien ﬁf the gnillwry of the dnm,

of maximum flcedg woulid %u of valucg such rocerds oro

able however, thereferc emmarisen with other drainagc
¥ . i
madc,

I I .
Pn with other brsins: Maximum rcecrle?

Coemnaris
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r Release . +7‘
charpes in Groeco nlettes are inuf »
I|l

| .
have an cnvclﬁ>c curve wlt the cquaticon Q= 50ViZ, where Q gqunjs

! A . - o~ - « - o
the ponk dischnarge in m- /occ and L ig the drainnoe aren in km”,

'rPW““re aTon

P S

. ii!!’ - e e E

This equati un is clmql r in f(rm te Q0 = 5000 VI, used fér the

F. Ji N

- e L~ flhe Hor g
Pacific slonc 1“ ne er(h~17f(rrluL, where 0 QQuhls the weak

1

ks . L4 - y ’
charse in cubilce fobt ner sceend and A 1s the craln?re ”?Cﬂmln
square miles, mklc Lqu“tlfﬂ cenverted to metrie units, with Q
, 2 . no o Pyt o At thus ¢ives
m3/sce and L 1nuﬁm , 15 Q = Vs the first equation thus ¢ive

cenlts equal t(me \ezcant Of} Ye volue for California,

[ . . N . r“ , \;(:' S 7} q]' - T
Data on mxxlmun rrccpﬂfw £1..dg in Italy were zlse examin |

Al . ‘ - . |
cd ns Ccntﬁin«elgn "Peine dcd FOT”L At Agua. ITtaliani', mublished

, Cra o o s s . \ EYer

by Scrvizic Idrorraficc, HlnloLulu ded Larerdi Puklici, Pome, 19303
; 1 i IO ) . e » s : .

and™eth~des de'“ctcrminitﬁon qu Tetit de Crue Maximum a Prevelr

Y

k) ; - RN N o M‘ e -~ : ,_\
pour un R%rr“so“ﬂ by Armando Picecli, Commission Tnternaticnnle

des Crands Bﬂrrglcs, Prris ]?fi T+ is censidercd that Greck

rivers heve ChﬂTWCLCTiLllC 1”11 T in ccneral to rivers in that

= L N
nortion of Italy lyine veu: hlv totwoon 1atitudes Lo® and uk” M-
ximum reenrded flecls in this part of Italy are at or be]ﬂw tho

envelome curve Q 50 Vit bxgewi fer scveral tasins tho t ﬂro ﬂt

I013LJVU1y "irh (](V“LWfﬂq cf RRQ Lo 1,000 m in tho nerther

& | :
‘m“nnin@s in ihe resicns of Remarna and Mgrcho; the
J e the Mopgdove

thesc hirh basins is @ = 77 VI, Ter the Mepdova

slones ¢f
envelone curve :
River Tasin, Wh”S( mean clevetion is 1020 m, tho maximum nreballe
flicd (uscd for dcqlfn of Ahe gnillwny cf the nreno scﬂ dam as des-
crited in Chﬂntgr TX) is (0L1mql 1 at 90 VE or 1100 m- /scc.‘

||:f‘ 1 ‘ '

| [
i ‘ i
........ i i i

|
12, Xoarditsa Pladn Floods
For ﬂwt”inn fleods din the Karditso »nlain, reference is

i k ||||
mado o Ch'\ '\t(wrsm v and VT]—c

|
3 i ’ ......
|| . > ‘ :
‘ |
\

13, I'ffecet of %kg””v“ I1vcr i~n n schelens Flver Prnjcc%s
There %u Two nrtcntl”l wr~jects on the Acheloes ﬁlver
- I

i il -\‘l N '\4" ; ‘
dcvinstrean of i c(nflurncc wwth the Mcfiovq River. One tentinl

E A e
nrnjcet CﬁM”TLg(% the Kremﬁstﬁ hylrcceleetric devel: nmcnf and the

cther is the Agrinieon-h *mheri irricnticn nlan,  The Mo*ﬂ‘v1 diver-

. i it gy
gsioen will have A nrvlwsJ1lo affpo cnn thesce "rojects frr the ToTl-w

ing roenscnss

|

|
|
| ITI-16
1

o
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cnly about 3 ~ercent of the total yicld o7 the lchelooss
tasin,

- . o rr e o L 2 .
{0 N .gh)_ An “verage e 2 m/sce will Yo wasted by flecod
water s9illing at Che Kreessts dam, wherens on averagc of
—I 6 R / .—‘-1 . . : ’ Rl S L - - L /-Av\l - -
e O?M¥1:gy M-/5ce wlili oo averted from the Megdova Fivers mest
® 0! nis diversion woul? o wag tL 2t the Kromns 5] v |
) ¢ Aversion wouls bo Stel at the Kremasta gnillwa
during flcoeds 7

. (c) At the sfto of the Arrinion-Necheri irriroticon
Projeccts thc gihimum allv o summer flew of the Achelcees River
is about 18 m /.wo9 w%1]< the dirrig~tion reguircemeont is akéﬁ#
17 m3/scec, The mindnun 3211y summer flow fer the Mepdova
ElVLT is cnly =akout 0,2 m® per scey thus the diversicn of the
Merdova River Juring the swmmer will not nffcct ﬂwnrrci”Vly
u} the ameunts of woter availoarle forp irrig-tien downstream,

FUTURL HYDROLOCIC PROCEHAM

1%, Persenncl and Faudmeent
The crllection of the Tasie datn sh~ul? ¢ cntrusted only
to trained, rclialle nersens instructe) in dcetodl on how to colle ¢t

datn and ~ N A p e R, + int $ e
: an n the dmportance of corroet intormeticn for the developd

—

| ment of the district on? the crurtry ss o owhele,  Whcrover anssitlle
v autonntic recording Instrumcnts shoulsd be inztalled which will
orovide uninterrupted reeords botween visits of enrincers frowm Lhe

’ Ministry of Public Works, 71he scehedule of the cncincers shoull jals
4 ! (X -n q - 4 T 1 ® . .

Arranged so that all st tiens in the district will re visitoed everly
two wecks,

15, gtrecm Onping Stotions
Becording rnpes:  Rocause of the relatively small droinare
ﬂ r‘.(: F\ ]”'1 v &) e N Fay [alh S e oo 3 + 9 7 0 7 |
ru- f th the Megideva snd Keritsictic lvers, thoesce streams ar
subjeel to ranid risc ond £2ll in wotor level, andy, therefeore the
nroesent mroccedure whereby staff rarcs aroe reasd ocnee or at mest

19

twice a day is censidercs invdequote,  IU is roermmendc? that
automatic recordin~ water-lovel faces e odnctalled near the oxiste
ine staff garcs on the Merdova Tdver nt Paly Mill on? on the Kari-
tsintis River at or nenr M=adoni Bridie, Owine: te the shifting
naturc of the channel of the Keritsiotis Piver, the sitc of the
reerrding rare should e sclceetoed with enre nnd at Lhe samc time,

censicderation should be siven te construction of 2 low cencrete

117-17
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§111 in the form of a fIat "V 4n orter to sto'ilize the stapc-

discharre rclnticon s~ thot much merc
flow of the Kariteictis River eoull
to Water Sumnly Poncr Wo, 898 ~f the U,8, Geelopienl Survey entitl-

cdl "Stream Caping Preoccdure! for the arrangement, installation and

~f autematic watcr level reecrders, cocing wells and

accur~cte dctormin~tien of

e wede, Feforcence 1s made

E
L
E
£
H
H
H
:
=
1

meintoenance

e L T p——

% cther itemg of caui-ment., Particulnr reference is made to the

% scetien ~n the instollatien of staffmmees Poth dingide andl ~uteside %
: ef the stillinr wells, warcs 193 an? 227, and the scetion on :
{ clearing the stilling well and intake, noec 227, The discharge é
g rating curve sheuld be checle? nerid Gienily Py mokins current ;
: meter mergurcerments ot Jeast twice 2 moenth during the rainy scasen :
: and ot lonst cnce 2 menth during the dry season, b
: ‘ Cablewnys: To =mermit curront-mctoer wmeosurements during

i 1hlewn i

: hirh-water noericds, ecallewnys should e eonstructcd near the site

g of cneh roe rline gore, Woter Sunly Poner Ne, 888 ~lso containsg

g tochnierl infeormati-n on this sutbjcet, i

1€, Precindtotion Coccs

Lis discusscd arove unler
tht »recinitati-n in the form ~f enow 1s n~t beins measured nre- j
It is rececrmmended that '

nrceditation there is evidence

merly 2t existing orceinitotion ctaticons,
obscrvers at thesce stotieons be dssucd dnstructisng rerarding snow

omeasurcments fer which refercnce 1s mnde to U.S. Woather Rurceru :

Circular T "Mcasurcment of Precinitotion" (1936) and Circulnrs B
and ¢ "Instructicng fer Cecnerative Ohservers" (1941), These ine

! P A o7 c . B
“structions sheuld To dssucd to the ~bscrvers nt Bezoula, Karditen

and Karitsa, Tt would be well t~ issue the same instructicns to

chservers in the mountain~us »wwertic-ns of the Achclees River rasin,

17, Snow Surveys
Snew surveys for dcterminnotisn of the wotoer contont of

snow-cover ~n the Aroincrcce boasin hove roved to he valuakrle aids

o e
n-‘! O T AT T TR VU 11 R 01 0 .

in rescrveir onerati-n and in orometing maximum usce of the avail-
is made o "Snew Surveyine, U,S.

21-1c woter sumly. Hefoerconce

dent, - f Acriculturc, Misccllancus Publicaticon 380 (1940Q) for Jcs-

crintion of sneow-surveying mcth ds an? to an articlce by H.”, Reard-

| I11-16

Sanitized - Approved For Release : CTA-RDP83-00423R00 |30‘029000 -5

1 P




CPYR%anltlzed - Approved For Release : CIA-RDP83-00423R001300290001-5

man in Trans~ ctlons of the un(rﬂ an Cecnhysicenl Union of OthTCr

1947 for a ﬂuscnl*tlon ~fuse of snow surveys fer watcer- suwuly |
of fhcﬁ“

foreceasts, It f% recommendced that = »nropram of sncw qurvcys
I

. T ¢
Mesdova Biver bosin te corricd out bty the apcney owcrﬂtln,

Nevranolis reservelr,

;- ‘
.i},

18, FPvonoratic n
1‘ il
T uwwratlﬂn will comnrise » cizenklc less from the

Nevrernnlis re <er7r el sh<ulj e deteormined with ”P=itur
then hrs boeon n00511le frr this reert, Tt is rbcbmmani
observation staticn be cstablishe® in the rescrvoir arca £0T ncas-
d‘ﬂﬁOT”tjﬁn by meons of a ”1and panﬁ (#) éjrwtﬁmhof-

urcrent of (1) e

For furthcr dotnils on the methel of mmklng thuse chsulcm<nls?
rcfercnce is made € "RBvanoration from Lokes and F -7ucrvc115§ Py

i . Eis ., . . s . E i - o
AF, Meyer, Mimmcsotn Resources Commicgion, &t, Paul, Minn,, 1942,

pii
E

19, Temngroture Reeords
3 g
It is rtc*mm(nﬂc« that roecorting of A21ily temheratures be

Instituted ot Kariit an? continued at Trikaln,

Sanitized - Ap
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CHAPIIR_IV

§TATE_OF DFVFLCPMENT

CIVIC DEVELOPMENT

1. Political Subdiv151ﬁns o
The MengVQ basin and the Karditsa »lain are 1Pccted in
central Greecce ;n the Nomos (Drovince) of Karditsa, The Nomos
is an admwnlstratlvo unit at the head of which is a Nﬁmarch ap-
pointed by the gentral Covernment, ach Nemes is lelded Ainto .
Enarchies, whlch are geogravnhical rathcr than adminlqtratlve units,
Fach Fparchy is, further broken down into municipalities: '"Demos"
for larger towns and "Kinctis" for smaller tcowns and v1l]%gos. In
both cases a Mumlcloal or Cﬂmmunlty Beoard is elccted by the local
cltizens and the board clects 2 mayor, The mayors of the munic-
ipalities are dlrcctly TC9U<nolblC te the Nomarchs, o
About 3 of the Megdova brsgin is situsted in Evritania
Nemosy the remalnlng 657 of the bnsin, tngether with the Karditsa
‘plain, is 1ocated within FﬂrdltS“ Nemes,  Nomos teundaries have
been indicated qn Plate II-1, LAs the wart of Evritania Nomos
; cccupled by the wcstcrn nertien of the Megdova basin is a moeun-

 tainous sparqely nopulatcd and 1solsted area, it was not included

‘studlcs. Kﬁrdltsa Nemes has an area of qphroximatcly 2, WOO km2 7
and a 1951 Dﬁpulatl“n of abcut 138,000, The Karditsa nlaln does

| n~t have estq%llshcd political or geographic becundaries; for the

| purpose of thls"enort its limits have been defined in Chapter II

| as constituting an area of 600, ,000 str within which the Arpigation
and agronomic SthlOS have bcon made, .

The TCShﬁnSlbllltluS of the nresent day local admlnis-
trative units, the Demos and Klnntlc inelude levying taxes,
allcting oxpondlturcs for ”dmlnlqtrutlvc nurnoeses and finanecing
public scrvicces ﬁni community imnrovements, The budget of forty-
two Kinotis in tpo Megdova basin and the Karditsa »lain (but not

[ s
i i
s i
o I
i .
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drachmae in 1Q€J 52. In addition to monct ary taxes, iho Klnotls

require each c1t12cn to contribute days of their nersonal labor,
Mun1c1pa11t1cs w111 bLan]t by the Pcccntly dontad

doluyod 1ocal 1mnrovomcnt nTOJccts. ____
The ex1st1ng administrative organization poxmlt home
rule only at the rmunicipality leovel, With advisory ald from the
government, thc municipalitics will prove to be V“luablﬁ qgonts
in the dovclooment of ¢ grlculturc and in the 1nprovcmcnt of living

conditions in tho v1ll £¢s, All Nomarchs and rcprcsontntlves of

ke

XIT,

|
| |
{7 2. Towns and Villapes | o
Induotlxal activity 1n ~nd near the Karditsa pl“ln is

; contered in the towns of K“ldlfsq Lorisa, Trikala and Volos nnd

| I[to a lesser extent in the v1llugus of Sofades, Palamas and Farsa-
12,

i s i s
i i

' flu.i i
Karditsa with a popuJ“tﬂon of about 18,500 is th( only

f\bout 65/ of 01ty S populﬂfjon is entircly denendent onlagrlcul-r
ture whilec the rem mainder COHQJSL“ of factory workers, profcssion-
tpls, shop kcobors and Government cmployeccss many of the clty

wellers also o.,

T land and do part-time farming., The urban
rharactcr of K%rdltsa in contrast to thc villages and smaller
towns in the “rc@, reswltq from the comparatively high living

Etandards of 1ts _mopulation, iho btudget of the municipality of
Karditsa ﬂmountog to slightly over 2 billion drachmae in 1951-52
Karditsa has 1tuﬂown dicsel- cl%ctrlc power plant of about M?O kws

gn additional gontrator of 130 HP is plannecd for installntjion in

the near futuro,w The npower pl}nt furnishes clectricity on o

i
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. J
24-hour basis with a ohort outage cach day for 1nspoctlon and
A

servicing of the units,
Medlcal service is bcttcx in Karditsa than in the ‘other

several doctors, pharmacies and

towns of the plain. Besides

clinics, there as a State hOSle”l and a Municipal hosolt al,
arc 35 doctors and 11 Dh?rﬂ“01ﬁ
ed in qudﬁfﬂ(.g Medical s<rv1cch arc generally 1nﬁeoquafe to
gecrve the rurclmercas, L -

In the Kﬂrdltsn Dl‘ln therc arc 50 rural vjllqgc
cd into 45 COm‘unlthS, in qddxtwon to the mLFJClDWlJtJOS """ of Kar-

ditsa qnd Sofﬂdcg? the totel nonu] tion bclnr ahout 70, OOO The

orraniz-

The Dopu ~tion of the v111”9(q varics from ?VO to 4,300
r’1 villages having ~ voopulation of less 1han 1600,

Iv-1,
with 30 of the

ﬁ ok

3. Populntion Trends
The fluciuetlono in Dopul ‘tion during the past 20 years

arc given in T\blo V- 10

fr

TABLE TV-1

"Therp |
in the ploin, most of them loc(t-

W

Tho 1051 census compared to Lhdf of 1ck

FLUCTUATIONS TN POPULATTON IN THF KARPITSA PLAIN °
:1 DURTNG THE PIRIOD 1928-1951
! ‘ rooE
Year i?Persons of 1928 F”mllleS“ 7 of 1928
1928 " 52,744 100 9,600 100"
1940 61,066 116 11,300 119
1951 " 69,939 133 13,132 137 -

EE; ] B sl

Z/ Figurcs for 1928 and IOLO are cstimatced.,

M i ;
shows an 1ncr(“ e¢ in povnulntion of 15 nerecent for the Karditsa
plain, This 1Acrc“ec indicntes that the vovulation of t-e plain
was not affocted during the cccupation by starvation, cnemy actiopn
and misration @o the same cxtent as other arcas of Grecce,

Domcstic. Wltcr Sunnly *nd Sanitation
Kwrdltqe is thc only ;Lttl@ﬂkﬂt in the arca provided withy

L

?
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v distribution eystcm for domrstlc water sunoly. Ample w“tfr‘of

beds is ”Vﬂllnb]@ on a 2L-hour Lnsis.

Eyatem is Wery old and overntes under limited oressurc,
‘ e
‘Teoson, runnnny w%tcr is gencrn le Aavailnble only at pround 1evc1

The rurﬂ% villagcs obtain their water from ”rt051nn“lels

‘ \ i ;
irilled or driven In mos

Fillagrces t‘o wktv
;eminationr As onc of the villages
‘flon systeps muoh time and labor is cxpended in earrying W“t(T

and streams,

tube wells, cnrlng

;0 supnly is bOTh inadcecgquatce and suchct to con-“f
have standard ﬁrocqure d1qtrﬂ

[Trom wclls and sprlngo.
ﬁoorly lifshted -
TU£CICUJQSJS? dyscntory and other intestina
gnd occ%sionﬁlly mnltn fover arc the most common dis
It lS to b@ noted that mOCi of these discasc

fesult of poor Uunnietlcn.

nd sanitary PﬂCllltlrs are primitiv

grea,

Most of the rural homes arc small end

Co
1 disturbdnces

scsﬂnmdint

s nra the

Livjng Stondards
tdnd rds wzthin the arca arc rencrally low. PRasi

D o

Livinp
Foods arc brcwﬂ and pulscs
tnd a fow VegktthCSg Clothing is wmnde

rloth and io a smmlW(r extent from low-rrade commercial cottonu

ploth, WOP51nF qullltICS have only sliphtly improved in rooont
cimcs and podorn ‘houschold nnpllﬂncco and conveniences qrc

!1‘
i !
|
b, Education wnd Troining

upplrmcntcd by cheesc, c"ps,‘eomc men
larecly from ha nd-woven

The ex1et1nv educationnl facilities arce not ndequxto to"

heet the needs of the ncople., Nevertheless, cven these mcupcr

‘coulﬂ be utilized in co rrying forward a2

=i
| L
| i
\

[Facilitices
PO,

The prlde school, commrising six elcmentary gro dcs,“le th
hain educaLlonﬂl jnetltuelon in the villoges.
bchools with g0 {ench‘r

[he school bualdlngs arc

plmln,

i
[
| scrving the 51 vills £CS in the

yon(r“lly inndcquate in sizes
of

sfudente “nd onc high scheol toa

onc clementary grado school L<uohcr
icher for 110 studgnts°

in need of rcmodcllng or

1ploin Thorc is
or 85
least 60 percent of the bUlldlﬂz

fid
b
i
F

] [!‘x

n average

arc

unknow

reclnmutlon pr

There ﬂre r6 pvndcr
w1th1n tho'

At]

rood quality, obtnlncd from qhellow wells leocated in formcr streatf .
However, the Bar@ltsa watey
For thig

i

9]

e

B —T L

qp
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region with 3 ijh schools and sufficient grade sohonls to wccom-'&k

modate t%o r)(mulq ion,

Ono mf the deficic ‘neics of the oresent nublic Ecﬁbol'
systom 1u th“t coursce in agriculturc ~nd home cconomibs"gfe'geﬁlw
ernlly not 1nc1uﬂnd Altheugh the work of the Agrjcultdr"1
qe:rv1ccs is nmw beins r(nr(ﬂn17gd with the view of Drov1d3nr an

Offlclcnt (XiCﬂolon program for farm men and women of Grccce, a

great Qmﬁunt of work remnins kefere an ceffeetire channel of com-
munioLr;on is rstwbllshcd between the farm and farm homo *n one T
hand and the research centers on the other. This Drﬁblom is con-
sidered if’u:[‘t‘hc;;- in Chapter V, L i

& : | S

| : INTUSTRIAT DUVTLOPMENT :

7 Dowcr and Nﬁnufﬂctunm_g
Th«r ro at prcsent ne hydroelectric power piants in all
TthS“lyo The Public Powcr Corporation is planning to bring power
into the R“lefaa plain in ]052 this nower wvill be gdncfatod at
the Alldef] (]OCtTJC plont ncer Chalkis., TFurther refcrence to

this dcvclhhmant is given in Chapter VI
A% the present tire only two towns in the Karditsa plain

e

have dicscl- clcctr1c gencrating staticns. Karditsa has a station
dellvcryng power alwmest continuouslys the Sofades nlant delivers
cluctric1ty mnly nt nicht for lighting purpescs. In Addition
small 1mounts of powcr for industrinl uscs ore prov1dod by 1solat— o

S——

cd legCl plxnts, |
The pr1n01pﬂ1 industricl plants consist of a modern pnocu-

matic flwur mlll in Karditsa, This mill which has & Capacity of

seven m”chlno shopo, reven Qawmllls and scveral other %nnllor

i
: & - _——— i

ontproriscs lﬁCATCd in the h 1d1t nlain,
\Thg labor rcqu1rcmcnts of 1ndustry in thc Karditsa plain

rcmain jn%igniflcant in comparison with the large portlmn of the

| E
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8, Mining

home industry, malnly sninnine ond weaving. The scven carding
machinecs in Kardlts. and two in Sofades wvrceccss wool vrincivally

#

As doscrlbcd in Chapter IT, therc are ne mines actively

working in the Kardltsa Nomos or in the Megdova basin,
&

‘ I
9. Agricul1ural"Procc sing
Iniuatrlul processing of agricultural products is Timited

(to milline, glnnln&, wonl carding and extraction of oil from scsmme.

The balance of thc ngricultural orocessing acctivitices in the arca

i1s limited to hﬂmc preparation f farm oroducts for lceal uscs

Dairy prmductq are nrocessced by very primitive methnds
with very 11tt]c repard for cven rudimentary sa nitory rcquircments,
Lack of rcfrngotatlon mnkes neccssery the usc of cxcessive salt

I for the Drc%crvﬁtjnn of cheesc, therchy adversely affecting the
L quality of this and similar dniry nreducts, Processcd dairy
| products nre proﬂuced in sufficient gquantities to be shinned out

~f the area only to a very limited extent,
%

AGRICULTURAL DFVTLOPMENT

1 10, General

History rcveals that the Karditsa plain had a rclntively

| high state of agrlcultural development in ancient times, Archac-

clogical studlcs of the Thessaly plain, in which the Karditsa
plain is ewtultcd, roveal that a devceloped civilizatien cxisted
6000 years before the Christian cra. Detween 1100 and €00 B.C.,
the rcgicn was invwdcd by the inhnbitants of Fpirus, ~ region in
northwestern Grccco. Thesc invaders, called Thessalians, gave
the area its re[Jonﬂl nanc., Tudyinp from available rccords the
plain has nlwayg boen devoted to raising grain and livestock,
During the Pcloponncsian wars (430-400 B,C.) thc farmers of the

horses to the armics of beth sides. In 1420, following long

i f V-6

i . s .
Karditsa arca were engaged in nctive commerce, furnishing prain and

g
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jemination by thefRCm&n and Byzantinc conquerers, Th05551y’&§é
nceupled by the Turks, It was Under Turkish rule, which lasted
intil 1881, that fhe culturc and customs of the irhabitants were
derived, Fellowing the liberatien, the lands of tre Karditsa
plain werc genoraﬁly censelidated into large cstates under contrel
of individual 1aﬁalords. Under this type of farming the 1ands
were well crred fﬁr bhecausc cach landlerd had at his disvosal a

larre lobor foree which could he offectively utilized in maintnin-
ing the drainagc:%ystcms. - :
In 1922?f1ﬂ1rc aycas of the Karditsa nlain were exnronriat-
led by the vaerﬁmcnt and rcdistributed in small oarccls to land-
llcss farmcrs, Mie to lack of capital, inexpcrience in maintcenance
lof the drainage &orks, and other factors, the then-cxisting drain-
lapge works werc allowed to deteriorate gntil large areas of land
‘reverted to scmi-swamp, Focently, through the assistance of the
{Ministrics of public Works and Legriculturce and the Mutunl Security
jAdministration of the United States of Americn, & program of lcvee
| construction anad’ channel and drainage-canal improvemants has hcen
| carried ferward %iﬂlexoelknt resulte.

The pres?mt custem ~Ff dovoting mest ~f the plain to culti=-
L yaticn of grmins%mﬂtounjmnrcvcd pasturce lands doce not fully
utilize the notéﬁtjal capacity of the 1and tc vroducce crops of
high value. Thétresidonts ~f the plain are dencndent on agricul-
turc 2s there nﬁg ne other significant sources ~f livelihcod in
the aren, In géncra1? the farmers of the plain have incimes which
while 1ittle mavTe than required for subsistence, arc still suf-
ficient to meet thoir madest requircrentss thus they have not felt
a pressing need to change from grain farming to o mere intensive
typc ~f agrjculﬁuro. This lack of incentive aleng with the lack
of fundg for caﬁital i mprovements have cnused tho delay in the
develepment nnd%growth of agriculture thrrugh irrigation, drainage
and nodern farm%ng practiccs,

11, Land Usc ahd Tarm Practices

Although the average farm in the plain contnins ~nbout S4

str, cach farm roverty is usu~lly daivided inte smAall scattered
?
parcels as desoribed in Secticn 18 below. n largce part of the

i




farm work is doni by hond, the f”rn family sunplying o11 thc 17br,
A llput(d num%or%of mﬁdcrn fo m implements and machines cre in
SC“ however, mmst ~f the fnrw1nf is nerformed with rﬂsolctc
lequipment, The nr1nc1n l crcps arc wheat and small groin, cern
land scsame., lec tock "ub91q4u cn thc¢ limitcd native f5r 9% and
nn attempt hes bgan m~de to develep pasturces or to plant hay crops

The atscnco of 1wpr\vgd P 1rm nr wctices con bo traced te the fnllﬁw

ing causcs: (1) lnck of ccrnomic nressurc te changc from gra:n
farming to morc %ntcnglv usc of the lands (2) 1nd1vnduc1 lmné
heldings arc le%dod inte scattercd prreclsg (3) the TCl“thC
1sclation of the area until rccent times,

The 600 OOO str of 1“nd comprising the Karditsa plain can
be subdivided qccordlngj to nrascnt 1land usc as riven in Tnﬁlc
[ IV-2, ACC“deﬁ’ktO present cropnlny nattern as riven in Table
|1V-3, of the tctal of 530,000 str of apricultural land, 380,000
istr or 727 is culLLv ted while the remoining 289 censists ~f hay-
ficlds, nnsturc and fall-w, Ebheut Lwe-thirds of the farm Iand
1s usced for rrqln and naqturcp‘ Corn and millet is frequently
grown on the hrﬂv1(r and wetter londs, but 1nck of irrjnﬂtfhn ond
drainngc fTqulViT<dUCO% the yiclds, Abheut 22,000 str arc Affcet

|l cd by Tlceds Lo thc extent thrt ~nly latc snring crops can e

ralscds hﬁchor9jun“n co mhlotlhn of the currcent flcod- chntrbl
program of the Mlnchry ~f Puhllc Werks, most of this arca w111 g

[

improved,
Crop rntctlﬂns consist mﬂlnly of altecrnating cSam%9 corn
or cotton with whoat, or wheut and fallow, - '

: TARLF_IV-2
PREFFNT LAND USE OF 77¢ KALCITSA PLAIN

Stremmns ¢ of total

Agricultural lﬁnd (including orop 1~nd,

pasturcs, and fallow) 530,000 &8
Settlomonh3 rmds9 wasteland 42,000 - 7
; Ewnmps v Pl 500 L
| Hills : | 6,500 1
T Total 600,000 100

V-8
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PRFQENT CROPPING DA TTTRN IN THE KARDITSA DIAIN
— ,-_n_“% e e 2 o o - -
Crop ' ' Stremmns 7 of total
: - ‘ _
Vheat and smill prains | 210,000 SERHe
Corn , ‘ 62, 7800 12
Sesame ‘i 77 ,000 1k
Cotten ) | 12,000 2
Tchaceco - | 3,700 1
Vepctabloq9 potatoes 10,300 2
Pulses and beans 3,200 1
Wine Cr”ocs ; | 1,000 -
Hay, nasture, fﬁllow 150,000 28
Tote i Apricultural Land 530,000 100

A

The use, of commercinl forttlldrre is inorCﬂsinp‘ ﬂ]fhough
at present the uso ig insufficidént tce meet the needs of the crops|
During the el(eont crop year ~nly ~beut 200,000 kg of nitrcogen,
80,000 kg ~f nhosp%wie snd 2,000 kg T potash were used in the
nlain. The dcl“‘ in the ”d“)fl“n ~f fertilizers on o full secale
is mainly duc tn hirh costs ond 1nck of knowledge of their usc.

Prens T“Ll“ﬂ ~f 1nond is chiofly bosed uneon rencated ehﬁllcw

l
i
E
I
i
i

plewing, oftcn requltlnf in the formation of plcw scle, Two-
thirds of the piOW1ne is perfermed by draft animnls and one third
by tractors. In the Karditsa plain therce are abeut 80 trocteors,
80 reaping chhgnes, Lo grain drills, 50 threshing machincs, 49

mowing machlnos and 60 wheat clcanins machincs. Transnortation

is by horse *nd wagon or by trucks., Therc arce abeut \,OOO hnrscs
and mules, 6 OOO oxen nnd 6,500 denkeys in the nlain, " '

Whg%t ﬂnd corn sced are usunlly of improved varictics

8mnll grain is ?roadcnet and covcrod cither with harrew or 1lipht

rest is fqthOTCP by hﬁ“d Thrcuhku;JS QCCOmbllohOd c1th(r by
trompling with “nlm 1s nr by Lhrcghlnr machincs,

12, Principal Crops
The prihcipal crops grown in the Karditsa

?Iv-9
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CPYRGHT ﬁ
in TREIC V- ’%HW‘A%F%*%@??C hwwwaé&uW
remarks are ﬂhUllC”blp to the v ri~us tyncs of cropse. i
- ‘ Whent “nd ~ther small crrnins censitute the most inpoertant
mW3 | crep in the nlﬂjng ~rat two-fifths of the crrpned land is planted
I in whent ~nd sm“ﬁl grnins (barley and oats) and yiclds “boﬁ% hﬂlf

BB i

s

I of the tntal JDCme from crops.,
Sgsnmg;;QQCSHma ranks é cond in irpertonee and occudics
147 of the fﬂrm_lﬂndo Tt nrrduces nbout 107 of the agr1cu1turﬁl
f”f‘: | B B -
gorns ékrn occuo1cs 1”” of the crepned land. Only ¢ e
smnll nomoontﬂfo of the cern nercape is irrigateds Inck of wnroner

irrigatiorn and dr<1n“so has erulird in relotively 10w yjclds.

income,

i Corn oroduccs about 107 of the ngricultural income.

Cotton and tcbaceo occuny 27 and 1¢ resncctively of the
cropped arca, ThCS( crops prow well under dry-farming conditicns,
Yiclds of ootton could be substontially increascd bty 1rr1fﬂ11<n,
Tcobacce culture 10 limited to certnin fovorable arcns in the fort-
hills, Thesc crops cnntrlbutc Abeut 69 of the agricultural income
of the nlain, ; |
Mgggl\blosa Vegetables and wotermelens ccouny ﬂbﬂui bl -

S v —

[l

of the crop- laﬂﬁ and yicld 57 of the inceme,

Forage. crgg_ﬂ Livestnck frragpe is nrovided cxelusively
by natural V(r<§wt1“n cn pas turc° nnd hayficlds, ~and by cTron
residucs, With improved lond and water conditions, lcoeumes and
forage crops should form a major nart of the crop pattern. Trrigat-
ed nasturcs would rcach high frcdln{ canacities and contrlbuLc tr

“wpmcnt of 11vc toeck industrics.

-

the netive deve

. 13. Arriculturil Income

| Form nrnductlhn crsts nnd net inceme including livestock
in the Kﬂrdlts“:pl”ln ~re shown in Table IV-5, The gross npunl
income of the hirdlt ~ploin frem crops and livestock, as given in
Table IV-5, is 176 000 millinn Dr, Of this total 106, 000 millicn
Dr are used fonmprouuctlcn CXﬁLHSC including sccds, fOTTlllLFPG,
feed, farm cqu{%menf, work animels, motor fuel, 1and rental fees

i | and intercst, Thc cost ~f Ilober is not included ns virtunlly all

[ .
- mannawer roquircmcnts are met by thc members of the farm familics.,
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CPYRGHT
PRODUCTION AND VALUE OF ACRICULTURAL CROPS
KERDITEA PLAIN
i " _-T i i Perc. Perc. Gross
| empen - Irrigated Mon-Irrigated rotal otan oz 1 Smeone ..
Crops R area Price ;ol, total tozal nper
Area Vield Area Vield value 007 Jiue str
S \ \ 3
(str) (kg/str) (str) (ke/str) (str) (Or/kg) (Drxl0) 7 (7) (Drx10”)
> 320
a ai - - 210000 160 210000 2000 67200 4O 52 -
West and small grein 2300 160 60500 110 £0800 1800 12641 12 10 ig%
COIn i tereron) : _ (200000 b0 (30000) booo (kB0O) (&) % 160
1 ,,,Eea:}s (intercror _ _ 77000 35 77000 5000 ljh'?s 1 19 1—76
At 500 110 11500 g0 12000 5000 L8752 Sa
' QOEtO? z _ 3700 70 3700 10000 2590 1 2 6%2
Vegetarles and trucls 29 - 1000 700 1000 1000 Zgo - - 70
§E?§Z§ ani beans 200 €0 30C0 60 3200 k00O /ﬁh 1 i 2
A1fala ] 500 1000 1500 600 2000 600 840 - 1o b0
oy Fields Z - 35000 250 35000 600 5250 7 s 0
w2y ?ic1 1 pastures - - 78000 150 78000 600 7020 15 2 &9
gni?;{OJea T - 500C 150 35000 600 3150 6 3 ,
J.a J - o
Total £000 - 524000 - £30000 _ 130259 100.0 100.0 2Y6
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CIA-RDP83-00423R001300290001-5




| - mmr IV-E '''''

“ABM PRODUCTION COSTS AND NET INCOME - :
KARGITSA PLAIN |-

i (millions of drachmae)
; —_ | ‘ Eo B
Production Produiflon Gross Net
cost cost= income income
‘ I pér str
‘Wheat and other small grain 0.180 37,800 67 200 29,MOO
Corn, non-irrigated 0.165 9,980 980 2,000
Corn, irrigated 0,200 460 660 200
Pulscs and beans 0,200 6L40 785 145
Beans (1ntercropped) 0,100 3,000 4,800 1,800
Sesame , 0.120 9,2L0 13, 75 u ,235
Cotton, non-irrigated '0,15% 1,780 H 600 2 820
Cotton, irrigated 0,190 95 "275 ’180
Tobacco  _ 0,320 1,185 2,590 1,409
Vepctables, non-irrigated 0,170 1,325 ” 690 3, 1355
| Vegetables, irrigated 0,290 725 2 250 1,525
Grapes 0,285 285 7OO hlq
| Alfalfa, non-irrigated 0,140 210 540 330
Alfﬂlfa, irrigated ' 0,210 109 300 195
Hayfields 0.040 1,400 5,250 3,850
Pasturc, unlmdeVed 0.020 1,560 7, 090 [ Méo
Fallow 0,030 1,050 37150 2,100
Livestock - 35,160 hﬁ 745 10, VQS
§ — R i - A
Total | 106,000 176,000 70,000

;E; : i o ) S

— et ¢ v

Note: l/Productlon costs arc given in Table V-9 and V-1l. Farm
labor expenses are not included in tho production costs
shown above, : I

4&-, ) R - e 2 B e oz

p
i
i

[

| maintenance of farm fam:llos. " RBased on a total of 11,132 farm
families in the nlain, the average annual net income pcr family 1s
6,3 million Dr or the equlvalont of $420 at the official rate of
exchange of 15, OOO Dr to the Dollar, Based on the actual purchas-
ing power of the drachma, a ratc of 24,000 Dr to the dollar has
heen cstabllshed as OXOl“lnCd in Chanter V, With this rate, the
average annual hot income ner famlly is only $260, gueh a family

income is caDleo nf sustaining only an cxtremely low standard of

e s ST

living and nrov1deo 1ittle opportunity for the farmers to imnrove

thelr agrlcultural practices,

IV-12
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the Novronollo Dl“ln is well °u1tod for forest culture,y In the
past, the anzve forests of oak, fir and chestnut furnlshcﬂ the
area with coq51d67able lumber and fuel, Uncontrolled cuttnng has

greatly reduced the stand of trees in the area, At brﬁsent
harvesting of tlmber is rostrlctcd by the government; tho cuttlng

IHII it ¢ =

I
of o2k and chostnut trees is nrohjkltcd while fir treeo‘are cut

on a controllxd bﬁ sis, Dwr:ne 1951, ahout 3,000 m3 of f:r tlmhcf

was harvested 1n the region of the Nevronolis nlain,
15, Irrigation, F°0111t100 wpd Praciices
At Drosent only a vrry small mortion of the Ka rd:tsa nlain

is irrigated, Irrl ration with powcr-driven numns has boen Juccesa-“

ful, but only a few installations are found in the arca, The

utilization of oump% on a large scale is handicanvncd by tha fact

that cach farm ; divided in many small, scattercd parcels,
Irrlg’ﬂtlonju ﬂccomplluhﬁd by floodjng and dlvcr51on from

small sunnly ﬁltcbcs, Furrow irrigstion is practiced on ]1m1tcd

arcas of truck Qron%, 0f the tot 1 of 600,000 str in th nlaln,'

eds
16. Storage P°0111L1( .
There 1§ onc commereial refrigerated food storugc nl nt in
Karditsa with a cavnacity of MEO m3 Four warchousecs in K%rdltsa
Palamas, and oofades, with a combined capmcity of 3,fOO T are

onerated bty the Agricultural Bank and the Union of Farm Cooneratives
and arec uscd for storing farm sunplies, wheat, sesame and cotton,
Small nrivate warohous(q h“ving a combined cana01ty of 2 §OO T qrc

,,,,, I i

milk for mOdCrnihTOOCSOIHF %nd chfoso—mﬁklng nlants. Looal

0roccssing of individunl dalry products rcquiring a mlnlmum of
storage fﬂCJlltleu is thc usual nractice,

Iv«13
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{40 parcels, ThlS intcrferces w1ththo 1ntch1ve dCVolopmbnt of the

to most Vlll”goc in the “lclﬂ, it is difficult to move Droduce to 1
outside markots for general dlstrjbutlon. Farm nroduce is hauled
to villages malply by horse or buffalec wagons and movsd to citics
by train and truck. It is expected that local trucklng w111
increase grcatly following improvement of rural roads,

located in Kwrd;tsa. . -
Grain, s same and cotton are the nrincipal nroducts markpt—m_w

ed. In 1951 about 10,000 T of wheat, 3000 T of rarlcy and oats,

2500 T of soqnmc, 1500 T of cotton, 1?00 T of hay, 700 T of corn_
and 800 T of mu}%cs were shipned from Karditsa and Sofadeg to
various markct %onterg within the country.

[
i
ki

18, Land Owncrshln and Trnﬁnqyc

werce dlstrlbutcd to landless t R gulehgs by the Government in 1991, _
Under thc mothod of distribution followed, the farmers wcro alloted
definite n1rcols of londs in most cases, however, clear tlflc was

not granted so that owncrghin of much of thc land still, rcsts
with the, Govmrnﬂcnt. ok

The battcrn of land ownorshln and tenancy is 1niioatod in
| Tahle IV-6, ho f“mllles who do not own land renrescont th; few

.....

‘ tlon incrcase, ach land ownchhlv is leldCu into many sc&ttcrud

{ parcels, Usua ]ly cach owner has 5 to 10 and somctimes as muny as

{ The consolldntlon of these nlot on a rational basis is a mrorcqul-J,
site to the 1ntgnwlvo ngrlculturcl develonment of the Dlalp,

i
11 i
i -
e : ¥

|19, Land Values
Sales of 1and in the Karditsa plain hove been VLTy llmltcd
{ owing to unsottlcd conditions and to the fact that a great many of

i
[
[
&
|
i

‘IV 1l _
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TABT'p V-6
WNFR‘“HIP AI\'T\ QIZR u. F }‘\Mu N K}\&RDITFA PLAIN

Average ¢ of

Number ‘
y of AI‘Oul/ gize Of total

Ownershin of e
| families fAmilies —owned= farm arca
AP TR ¢ A BN A S i' BT Arkme e i EE WSTR T e - A g A e W A W
| %; (str) (str)
Up to 50 str 7,220 55 215,000 30 W
From 50 to 100 str 3,680 28 220,000 60 41
Over 100 str 4 270 2 ﬂ)9OOO 200 10
i\ SNSRI SUSSYPIVE SRR RSP SRS R B P ) . i
Subtotal 11,170 &% 490,000 L1 92
|Owning no land ﬁ 1,960 15 - -
Public ownorship - MO OOO - -
Totnl land owncd and o
rented 13,130 100 530,000 k0 100

{Notes: L/ Althpugh the 1ond is occunicd by the farmers in many

cascs the Government rctains a partial intcrest in the
land apnd 70 to 75 ~crcent of the farmers do not have a
clear ?itlc.

‘the farmers to whom land has becen distrituted do not h%vo clear
[titlc., Quotaticns ~f 1nnd valucs oktaincd from local sources were

compared to valucs in other arcas and related to cqpltnllzod
returns, The fol]ow1ng land values were cstablished for Vﬂfdlf%%

plain:
Non- 1rr1c“ted crop land not affccted by floods, 1,000, ;000

Dr/str
Non-lrrlgat?d crop land subject to floods, 500,000 Dr/str

The totql 1and value is cstimatcd to be arout 520 pillion
Pr. The potcntlal 1and valucs to bc exnceted from reclamation are

given in Chanter V.

L
3 &
i s

IV
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A#ﬁONOMY \D_ACRICULTURAL ECONOMICS

—l; Scope of Agrongmic Study
A prellmlnary field examination of the Megdova project
lands was made from June 30 to July 2, 1952 Semi-detailed irrig-
ability=~land~- classiflcatlon and usew-capability surveys were start-
ed July 30 and complotcd on August 16, 1952. Test plts werec dug

or bored to a dcpt% of abdut 14 m at intervals of 1 km or where
change in topography, vegetatlon or soil condition indicated a
change in soil charactorisblcs. ‘Reeccontly dug stock-watering pits
or drainagc=-ditch bﬁnks wore studied when practicable. These

tfton exposcd profllps to 3-m dupths. Soil profiles werc cxamined
nd gulde ficld fests made of pH, frec calcium carbonate, salinity,
zurmeﬁblllty? tbxture, structurc, rclated plant indicators and soill
ypo° This 1nform“tlon concerning over 200,000 str in the southern

art of the plain "was recorded on a topographic base map, alc
i 50,000, North of thc Meges drain ond from below Castro Te nwri
ind thu round buttu north of Palamas a reconnalssance-type soill
urvey was made., Magor drainage rcguirements were studlcd and
rrigation wator—bupply requirements dectermined, The locotion
nd extent of lﬂn& irrigability classcs arc deseribed below and
hown in Table V- & and on Plate V-l. ‘
Soil Devolopmpnt
The parcnt geological material from which the Karditsa
lain soils arc dorived consists of the Lower Tertiary sandstone
and clay shales df the foothills and the limestoncs of the higher
Ountalns west of the p131n° s30il development has taken placce

| under the 1nfluencc of a Mcdlturranuan-typc climatc, The precipita-
tion on the vcllsy floor is about 700 mm and riscs to ncarly 2,000
mm in the mounta;ns. Natural vegetation is mainly conifer on the
high mountainss 3ak, mostly scrubby rcgrowth, covers much of the




S
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some of these plonts arc found on other irrigability la and classcs,
| they are most prgvalbnt on thc group with which they arc listed,
Cllmatlc soil types rocognisod in thce morce dLVblOde solls

A

ond20101c (or ashy vloached soil) of Kierion scerics. The Iatter
|is usually falntly acid to a dupth of + to ¥ m and contains a
few manganesc ppilcts which arc¢ largest and most numerous a t 30

1to 60 cm from thc surfacc,

DARLE, V=l
IRRIGABILITY LAND CLASSES
KARDITSA PLAIN

1/

i
Eo

Class ) Stremmas Porcentage
Class 1 95,000 15.8
Class 2 410 000 6843
Class 3 80 600 13.5
Class 4 3, 7CO 0.6
Class 5 3 200 0.5
Class 6 7 OO 1.3
Total Land 6oo 000 100,0

I

l/ Soe Scction W for definition of land classcs,

3. 8oil Terms
The 5011 torms uscd in this rcport arc defined as follows:

aturu soil is a natural active body forming a thin
covbring oq_thu Tand surfacce that supports plants and has
characteristic propertics that were causcd by climate and
living matter having acted on the parcnt material over an

extended pcrlod of timc.

t texturc refers to the average or cffective degroe
of fanSS as judged by moistening and kncading soil in tho
hand until the soil aggregates arc brokoen down and the degree
of st cklnoss determinede 7 ‘

m‘structurb roefers to the arrongement or natural
grouping of soil particles into crumbs, kernels or clods.

Platy, blocky or columnar forms may be pre osent in a soil
profliu as cxposcd on the sidce of a froshy dug pit.

rovince 1ncludcs groups of soils duvolopcd

oroved For Release : CIA-RDP83-00423R001300290001
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'SOIL QUALITY INDIC

TABLE V=2

LTOR PLALNTS

Ih‘ j
. 1 - - S

< e s i . 4 e e

physiographic position,

i :
Soil textural classoes:
i §
be grouped 1n a classi Cefey cl

;and 501l scrics _ __Name _
Class and 1003t10$ | Groek Common $ciontific
|1, Karditsa . Ttea Willow Salix
| Reccent alluvial Platanos Sycamorc Sycomorus
' : Glykoriza Licorice Glycirrhiza (le-
guminoza)Glabral.
| 2,  Thermon Ptolea Elm Ulmus compestris
Fans and Drcs Oak quereus (Fagacese)
terracces anidourangatho Blue thistle Circium cardus
' 3, Kierion Gortza Wild pcar Pyrus amygdealiformis
and Ithome Paliouril Thorn Paliurus aculcatas
01d allavial Almiriki Salt cedar  Tamarilx
flats i Mentha Mint Mentha lamium
- i Agriada Bermuda grass Cynodon dachtylon
. Asriotrifili  Birdsfoot Lotus carniculatus
: : trefoil
‘ 3 Trifili Strawberry Trifolium fradi-
| E clover ferum
L b, Taka ) Marsh Grass
Pond clay Karix Scdges Carcx
: Vourla Tulc grass Juncus
: Psathi Cattall Typha latifolia
e Marsh : Gouliara Swamp grass Sorghum halepensc
(Gravelly wash) Pikrodaphni Olcander Nerium oleander Le
L —

A soil group includes scveral soils within a limited

$0ils of similar texturc may
ay loam texturc as dcetermined

by mechanical analysis or scpara

tion of the mincral soil

particlcs into size groups. These class names can be deter=-
mined by rcference to U.S, Department of fgriculturc '"Manual

xxxxx

of Soil Survey", August 1951.

b : ; .

il serics include soils of similar origin, position,
topography, color, drainage, rcaction, profilc characteristics
fertility and agricultural valuc.

A soil which is a member of a soil scrics
is designat-

il typess
and conforms to onc of thc above textural groups
¢d as a soll type.

i

V=3

i

illigine 4l i
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by PC_ names con51st of two parts:

(l) The scrics nwme9 Cefloy Klcerion
(2) The texturc, u,ga, sandy clay loam

ThLSL are comblnbd to form thc soil type name°&o £
Kicrion sandy clay loam,

A sqll profile includes all that may be seen in a
vertical eyt down through the differentiated horizons and intg
the undprlylng parent matceriale Therein is recorded the
history of the soil development, The 4 horizon is the humus
cnriched, leached surface soil; the B horizon is the zone of
accumuleilqn or subscil; the C horizon is the slightly modifigd

parcnt maturlal undprnoqth

bk, ITPlgjblllt Lend Classcs
Ls used 1n this study, soils arc divided into 1rr1gabllity )

land classces as lelOWS°

as Choice, smooth, decep, permcable, neutrnl
soils with good watur capacity and fCPtllLty9 slopes of 1less

.....

than 2%s depths in cxcess of onc meter,

s 22 Good soillss slightly rolling or hummockys
slopes 2 to 5%7 pH less than 8,93 depths in cxcess of 75 cmg
fair usablc water capacity and fertilitys; includes somc heavy
clay or graVelly areas,

Clag ¢ Fair lands slopus 6 to 12%; compﬂet E avelly
to stony subsoills or mottloé clays Lroundwat@r in summcr about
1 m below the surfacey depths in cxcess of 50 cmj less than

9.0 pH,.

S

1 —
ass s arcas of dark brown to black clay that arc
dlfflcult to cultivate and arc subject to cracking or “ﬂlwkimg

upon drylng out, ‘ i ]
ngﬁémﬂz Unsuitable duc to water logged or salinc corj-

dition until draincds watcr-table within 75 em of the ground

surfacc, i ‘

Clasg 63 Land phys10111y unsuitable for rpclﬂmation
duc to rocﬁy or StLup arvas, hills or river wash,

Al

bufflfbs arce used to show the reason for thoe Class

| exceptionsy the 1ettpr wg" indicates poor drainages g topographj"”
| dcfeets tan 1nd1c vbes alkaldl or salinitys; and 's" indicatds 5011

of defcetive tuxturu. Ultlmato usc capacity after drainagu 1s
| shown in parunth ss oxample, Class 5(2).

‘,l!

5. Major Soil §er1ps
Six 5011 scries were TbCObanCd in the project erpﬁ

i
?-r'r\
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ﬁncluding throc soﬁl scrics rocoéhizod in rcclamation projec%
reas in other paﬁ%s of Grucce, hamely, Scala, Tthome and Takae

3f the lattor, the first two arc of minor cxtent in the Kerditsa
ﬁlain° The new sgfies, Karditsa, Thermon and Kierion, occupy
éubstantial'afeas?of the plain. A condensed key showing identify-
ing characféristiﬁs is présénted‘in Table V=3,

- B, R .
,,%Sglgwserles 1s distinguished as old non=calcarcous
residua soi} with mottled subsolil on sandstonee.

b . Y qs .
Ithome 1s old alluvial reddish=brown to rich-brown
terrace soil from limestone and mixed rock residues.
I

Igg% is pond botsom oOr marshy land with drab concre-
tionary sub-soil well supplicd with organic matter and total
nitrogen when first reclaimed., The deep subsoil frequently
contains sedimentary material which may be pale olive-green
and highly calcareous. |

Kgrditsa series is recent alluvial calcareous soil,
brown or dark brown in color where fertilized with manure and
irrigated., This is choice land with a deep permeable proflle
and suitable for decp=-rooted crops Or intensive diversified
use, Good returns can be realized with double cropping under
irrigation. )
mherﬁon series 1is distinguished as outwash fens and
terraces dcrived mainly from sandstonc, The profilc 1is
fairly perméable and modium texture. Commonly thc top + to
4 m of the profilc 1s non-calcarcous and rather low in
organic matter. Irrigation will permit crop rotations and
cover cropping which will improvc the humus and nitrogen
content of this soils, Thermon soils arc capable of fairly
intensive u%e. L
Kierﬁon soil scries has developed in flats wherc fine
goll particle derived from clay shalc have accumulated. It
is gray, bleachced and somewhat leached at the surfacc and
contains pellots enriched in iron and mangancsc in the upper
subsoil. Fields composcd of Kierion soils have been prceparcd
by plowing dead-furrows repoatedly in the same place for
gurfacce drainagc. Intensity of dcvelopment of ashy or
podzoloicsdil has becn accelorated by ponded water oOr high
watcr-table, With water and weed control and use of phos-
phatcs, improved pastures with 2 to 3 times the prescnt carrys
ing capacilty could be devoelopuds '
i

6, Laboratory Analyscs of Soil Samples
Soil prgfilus were sanpled at five locationse An oddition

"al sample was cdllected from the dcep subsoil on the salty drain-
bank cast of Castro., Thrce watcer samplcs were also collccted,
A1l samples were submitted to the Central Soils Laboratory of the

i
i

— V=5 _
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TABLE V-3
KEY TO MAJOR SOIL SERIES
KARDITS & PLLIN
I Recent alluvials IT Mature Alluvicls IT1T Residuals
Series KARDITS L TLKA THERMON KIERION ITHOVE SKaLh4
~ Position Bankland Mersh Fens and  Flats 0ld fans Hill
e terraces terraces
Distribution Kerditsa and N Central SW to SE SW and W Below Castro 3W corner
Paleamas
Vegetation Sycamore, Reeds,marsh Elm, ocak  Bermuda thistle Oak, thorn
licorice grass clovers
fnnval preci-
tation. mm 700 700 720 700 750 750
Parent Limestone & Sed, org.ma- Sandstone Clay, shale Limestone Sande tone
- material mixed terial lime- & mixed & mixed
stone & mixed
Color:
Surface Gr-Br, Dk- Drab 1i Br Drab Dull red Drab yellow
Br
Top subsoil  Prown Dk Gr-Br Tan Cray RG-3Br Tan
Deep subscil Yel-Br Yel-drab Yel-Br Yel-Br Yel-Br Yel-Dreb
sed,cracks
Special mellow mottled non celca- Low pastures Compact Mottled
features slakes reous to furrowed
1
z O .
Drainage good poor feir poor feir fair
pH 7°2 7.2-800 6¢8—7¢O 600-7.0 70)"' 306‘6‘9
Textural i i
types SicCL 3i-Cs C SCL-CL SiC-C 5i-C 3L,5CL
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CPYRGHT
TABLE V-3 (Continued)
KEY TO MAJOR SOIL SERIES
KARDITSA PLLIN
I Recent 4lluvials II Mature Llluvials 111 Residuals
Net irrigetion
~ requirement .
" mn 750 650 700 00
Irrig, class 1 5(3) 2 gb goo goo
Heeds P, Legumes Dr, P, Py Legumss Dr, P, P, Legumcs Py Legunes
o . Legumes Legurics ’ )
-Use capabili~ Intensive Shallow roct Gensral Pazsture,& Tobacco, Tobacco
ty ed crops annuals grapes melons7
—NOTES: 1. i ights = brown:s = gray:s Yel = vellows &G o )
%i : ;;ékfs Br browng Gr = gray; Yel = yellows Rd = red; Dk = derk;
2. S1 =z silt; S = sand; C = clay; L = loanm.
3s Dr = drainzge; P = phosphate.
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Ministry of Agflculturo, the Iusultb of soil analyses arc shown

in Table V-k wh;le the results of the water analyses were given
in Chapter III.} The ficld locations from which the 501l spmples B
. were collected gre shown in Plate v-1, S
Usable water capacity 1s the difference botween the capil-

lary moisturc that a soil will rotaln agoainst gravity or. "flold .
apac1ty”, and tho moisture content bolow which plant growth can

S T

no longer be molntalnod, called Y"permancent wilting pe rContﬂge”

or PWP, Ficld Cﬁpa01ty was dotolmlnod by centrifuging agﬂlnst B

1000 times grav:Lty° The m01stur retained after ccntxlfuglng 30
minutes, oxpressed as pcrcent dry weight, is callcd m01stugo
cquivalent porcontago (ME), If the ME is known, thc PWP can be

estimated bocauso it i1s approximately one half the ME, In ordor:

to convert uoablo water capacity from percent to mllllmotors it

hes been nooossary to dutormlnu or cstimate the volume wolght or

V= 5 L

i |
A good 1rr1gablo soll 3h0hld have a usable watpr capac1ty

of at lecast 100 mm per meter of depth, A good productive soil
should contain to plow depth the following chemical nutrlonts pur

hectare; o R
Total nltrogen as N, about 0,12 porcent or 3,000 kg. R

Avqllablo phosphate, OXprLSSLd as P 05, 115 to 180 kga
Avallgble potash, cxpresscd as K,0, 600 kg,

The analysos show Sample 1 (Karditsa) to be sandy loam
W1th somewhat dufuCthm toxturo and fair usable watcer capac1ty9

................

.....

of available potash is Lxcollont, while available phosphorus is .
very good in the uppor horizon (0-25 cm) and doficient in bhu loworq_

Sample 2 (TdK 15 clay with 1argo usable watoer capa01ty, good

horizon and hlgh in the lower, ‘Swmple 3 (Thermon) is logmy sand

wlth good usable wwtgr capac1ty9 organic mattecr and totﬁl nltrogen

arc lowg the supply of available potash is good but thﬂt of ava 11—»H
able phosphorus 1s very low, Sﬂmplos L and § (Klorlon) aro from

I
I»!,!z _______ | | L Eo=UE =
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TLRLE Y=k
PHYSICAL AND CHEMICLL SOIL CHARACTERISTICS
Sample No, 1" (XXX, Hole 94) 2 (XXXAII, Hole 375) 3 (XXXVIII, Hole 48)
Location E of Kerditsa 8 km N 'of Karditsa 4 km SW of Karditsa
Depth cm 0-25 25-50 50-100 0-30 30-50 50-100 0-50 50-100 100-15]
o CT1ES KLRDITSL TiKA THERMON
Size : i
Physical Properties (mm)
Coarse sand, 4 2-0.2 2,0 1.0 1.0 0.8 0.8 0.5 17.0 15,0 2.0
Fine sand, % 0.2-0,G2 72,0 73.0  56.0 34,0 38,0 38.0 67.0  67.0 60.0
Silt, % 0.02-0,002 12.0 10,0 19,0 22,0 28,0 31.0 4.0 6.0 13,0
Clay, &  below 0.002 1.0 16,0 24,0 3.2 33,2 30,2 12.0  12.0 25.0
| Total sand, 7 740 7%.0 57.0  3h.8 38,8 38.8  B4.0  B82.0 650
L inAdir:‘ cla;s Sand;f loan Clay Loamy zand
, lMolsture equivalent 1.5 13.6  17.2 23.1  20.5  19.9  10.3 9.8 18.1
Specific gravity 1.1k 1.15  1.15 Wy 1k 1.4 1.30 T 1.k
Usable water cap., mm/m 90 148 ) 100
Chemical Properties
pH 7.8 7.7 7.5 7.8 7.7 8.2 8 5
Organie metter, 7 1.6% 077 - 2,35 1.27 - (35 s 7Y
%Oigi;éabge, kg/ha 68,0 ~ &3.2  L3.2  9k.5 62,1 57,7 25k 25 50,8
z N, % C.126 0,080 C.080 0,175 0,115 0.09% GC.047  O.047 0.0%%
205 available, kg/ha/18 cm  360,0  72.0 - 72,0 216,C - .0 25.0 -
é(ggaav;llable, kg/ha/18 cm 2700,0 1125,0 - 1350.C 675,0 - 675.0 675:0 -
CaCds 2 T Ol T 16.0  13.1  13.C 0.6 C.5 0.5
c%cyengeable Na, m.e./100 gr 2.0 1.2 2.0 3.0 0.6 2.4 Ok 0.6 1.2
1 salte. s . 0.011  C.17 0,017 G.C06 C€,0C6 0,011 ©€.011  0.C11 0.0
: ggggleéc~%t5,qﬂ,by conductivity 0.11  C.11 0.11  C.18 0.20  0.16  o.1% 0:141 8%1
- KCR. C8Pey Mo /10C gm - 15.9 14,k 18k 30,0 20,7 20.0  20.7  15.2 24.1
"Irrigebility land class 1s 3ts 2
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TABLE V=4 {Cotninued)

PHYSICAL AND CHEMICLL SOIL CHLRACTERISTICS

Sample No, 4 (XXXIX, Hole 93) 5 (XXXXI, Hole 339)
Location % lm SE of Karditsa 1.5 km SE of Markou
Depth cm 0-25 25-50 50-100 0-30 30-50 5G-100

sepemsSeries KTERION KIERION

Size
Physical Properties (mm)
Coarse ‘sand, % - 2-0,2 3.0 3.0 1.0 0.8 0,8 C.5
Fine sand, %  0,2-0,02 58.0 93.0 48,0 3.0 38.0 38.3
Silt, % Q.02-0,002 19.0 15.0 15.0 22,0 28,0 31.0
Clay, % below 0,002 20,0 29,0 36,0 L3,.7 33.2 3C.2
Totel sand, % 61.0 56,0 Lo.cC 34,8 38.8 38.8
“Textural class Sandy clay loam Clay
Moisture equivalent 16.6 16,9 18,7 25.1 20.5 18.8
Specific gravity 1.51 1.1 1.31 1.35 1.35 1.39
Usable water cap., mm/m ° 122 150
Chemical Properties
pH 5.9 5.6 6.3 7 6.4 7.5
Organic matter, % 1.01 0.28 - 2.45 1.52 -
N available, kg/ha 54,0 35.1 37.8 54,0 54,0 -
Total N, % 0,10 Co 06k 0,07C 0,171 0.115 C.Co%
Po0s availeble, kg/ha/18 cm 72,0 5,0 - 54,0 54,0 -
KoO“availeble, kg/ha/18 cm 22500 1125,C - 900,0 1125.0 -
CaC03 % T T T 1.17 T T
Exchangeable Na, m.e./100 gr 1.8 1.6 1.6 2,0 2.4 2.0
~C1, % 0,006 0,011 0,006 0,011 0.011 C.035
Total salts, %,by conductivity 0.1l C.1L C.11 0.18 O.1% Co1k
«=Base exch, cap., m.e./100 gm 124 184 28,7 28.8 271 22,2
 Irrigability land class 2s 3ds
'NOTE: T = trace
Sanitized - Approved For Release .
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organic matter varies from fair to good:; available potash is very

good, but avallable phosphorus is very low, Base cxchange capacity
In all samples ;s good .

TABLE V-5
USABLE WATER CAPACITY
OF KARDITSA PLAIN SOILS

: w4 g , .. S

Soil type and T Depth M01gLu1 Usable Apparent Usable Water
Sample No, . b cquiv, watclI  Sp.gr. capacity
(cm) (%) (%) (mm)_~ (mmn/m)
Karditsa SL " 0-25 14,5 7.25 1,14 20,6
40, Hole 94 by 2550 13,6 6.8 1.15 20,0
Cemetcry E Karditsa 50-100 17,2 8,6 Lel5% 49,5 20 .
Thormon LS f 0-20 10,9 5,45 1,30 14,1 |
38, Hole 48 20-50 9,8 4.9 1 21,0
b km SW of Karditsa 50-100 18,1 9.05  l.M4*x 65,0 100
Kicrion SL . 0-25 16,6 8,3 1.51 31.3
39, Hole 93 25-50 16,9 8.49 1.1 29,7
ZW 6 km SE of Kordltsa 50-100 18,7 9.35 1.31 61,2 122
i :{, R
i Kicrion C . -25 25,1 12,55 1.35 38,2
41, Hole 239 25-55 20,5 10,26 1.35 41,6
1,5 lan SE of Markou 55-100 18.8 9.+ 1.35%  69.8 150
Taka C . 0-30 23,1 11.5 1.4 4947
42, Hole ‘375 30-50 20,5 10.25 .41 28,6
8 9 949 1.k1* 69,6 148

km N of Karditsa 50-100 19,

* BEstimated

i

i
i

Vs Drainagec “nd Sallnltv Control

The Kard;tsa plaln area already has a muJOP syst@m of

on land with 1mpodod internal drainagc. BExcessive 1rr1gnt¢on
“tends to lower 3011 tump«raturo? exclude air, and crecate a toxic
condition for plant roots and lcepume bacteria which may oncourage
the growth of unde51rab1e water-tolerant weeds or may cause

moulding of groen vegetables,

! ! V-1l
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Exton51on of lato al drwlns w111 be noedaito lOWLr tho
waters= tablo in ﬁhu northeast Qnd southwest extremitics of thc
cedar is now plovalont.

Good surface drainage should protect clovers from damage
due to winter pOnding on the slowly permeable Kierion soiIs.
Heavy black clay areas of Class 4 irrigability land north and
east of Palamas_ may best be excluded from the irrigation prOJect
S0 the water cam be used on the best irrigable land,

Ex1st1ng spodl banks should be levelled off for rodﬁways
as needed, Brldges are needed for crossing drains at least every
2 km, Other spgil ~-banks should be smoothed down and planted to
Bermuda grass aﬁd strawberry clover or other'sod-producingfplants
to afford some paéture and help control weeds along the diﬁdhes '
and levees,

8. Land Use Capacity

The yieids from crops now grown in the Karditsa plain
reflects the laék of drainage, flood control, irrigation, wced
control and outmoded farm practices, DPresent and prospOcﬁivo
crop yields by iand irrigability classcs are given in Tabl? V-6,

With irfigation, two immcdiate effects on the presént agri-

I cultural pattoln will be: (1) lncroa ed yileld of crops now grown and|

| (2) changcs in thc present cropping pattern, Both these effcects

| can take place w1th little or no change of the present land-tonure
system, The cxpocLod crop pattern and yields for a rpprusontdtjve
"sample arca" of 100,000 str (see Secction 15) are 1nd1cated in

. Table V-7 under tho columns hcaded B,

Further changbs in both cropplng pattprns and yluldS arc

fertilizers and ;mpTOVpd sced but without incrcasing the prcsent
size of the farmod units, The colusns headed C in Table V=7 show
the pattern and ylulds which should be attainable 15 yuars’aftpr
completion of the works as discusscd further in the ouctlon on
Economic Cains f;om Irrigation.

The cropPlng pattern and yiclds shown under columns D of

| Table V-7 rbpresrnt the maximum average capability of the 5011

Sanitized -
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ttainable with modorn farmlng practchS and cooporﬂtlvc usc of

7

’b = iy
PRESENT AND PROSPECTIVE CROP YIELDS " .

.BY LAND IRRIGABILITY CLASSES
‘ | .
Land Soil ? cr Prosent Yicld with ir-
class  series op yicld rigation and im=-
. | proved prdCticos -
: | (kg/str) (kg/str)
1 Karditsa  DBeans, green 700 2,000 " e
. Meclons | 700 2 OOO
Corn 120 350
Cotton ‘ 80 250 -
Alfalfa 700 1, 250 -
2 Thermon Mclons 500 1, OO "
L Sorgo 150 350
Corn | 100 300 -
Cotton 60 150 -
Dry buans 50 100
Scsame seed 35 w0 | T
-+ Winter wheat 200 300
3 Kicrion = Winter wheat 120 200
¢ Sosame ‘ 30 75
Corn 80 250 |
Improved pasture " "
. sheop/str 1 245
: 5 o
ly Taka ~ Sorgo 270 500 "
- Corn | 100 o |
~ Improved pasturc i
. shecp/str 3/ 2
| | : ; i

e Consumptive Uso and Nct Crop Reguirements

‘ - Crops maylbb c13351f10d; according to their conaumptlvc
sc roquirgmpnts,flnto threc gencral classcs: (1) high rquLrempnt -

rops including aﬁfﬂlfa and pqsturo? (2) medium requircment crops

neluding corn, cotton, chctablus, dcciduous fruits; and (3) low i

L :
cquirement crops including grapcs, beans, scsame and grain, Con~-

'fumptive-usc and nut crop requircments for the various crops were
ctermined in accordwncc with the procedurc outlined in the public- A

vtion by Blancy agd Criddle, U&DA Department of Agrlculturu‘publlc-

V=13
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TABLE V-7

CROP PATTERN AND YIELDS-PRESENT AND FUTURE DEVELOPMENT
KARDITSA PLALIN

Sample irrigation area of 100,000 stremmas

frea in stremmas Yields in kg/str
Crops ..
Present 4 Future (irrigated) Present 4 Future (irrigated)
Non- . Non- .
irrig, Irrig. B C D irrigolrrlg' B C D
Wheat and cther small
grain %0,000 - 20,000 10,000 5,000 160 - 200 250 250
" Wheat,other grain,double

crop - - - (5,000) (7,000) - - 175 250 250
Corn 11,%00 %00 25,000 15,000 10,000 110 160 250 350 350
 Beans 600 Y0 2,000 3,000 3,000 60 80 120 150 150

Beans, intercropped (5,700) - - - - Lo - - - -
Sesame 14,500 - 5,000 3,000 3,000 35 - 100 129 125
Cotton 2,500 100 25,000 30,000 35,000 80 110 150 200 200
Vegetables and truck 1,500 460 3,000 5,000 5,000 1,000 1,500 1,800 2,000 2,500
Grapes 200 - 500 2,000 2,000 700 -~ 1,000 1,200 1,500
Fruit, deciduous - - 500 3,000 3,000 @ - - 600 750 800
Mlfalfa and pasture 300 100 15,000 25,000 30,000 600 1,000 1,000 1,150 1,150

Hayfieclds 6,600 - - - 250 - - - -
Vetch cover crop - - (5,000)(25,000) (30,000) - - 150 200 200
Clover in wheat stubble - - (1,000) (5,000) (5,000) - - 500 500 500

Fallow or idle 6,600 - 4,000 4,000 4,000 150 - - - -

Sub-Total 84,200 1,100 100,000 100,000 100,000 - - - - -

Pastures unimproved 14,700 - - - - 150 - - - -

Total 98,900 1,10C 100,000 106,000 100,000 - - - - -

Numbers in ( ) are double crops.
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temperature andfduration of daylight (a function of the ccographice-|
al latitude)s T ‘

~ atioBapitizeth= 4P
| given in Table V=8 the factors considercd ares crop, mean monthly
E ' j " :
he project irrigation requirements arc given in
C},’lﬂptel" VII. ' h ‘1 W

i I i

.......

3 10, Ereparatioﬁ“of Land and Mothods of Irrigation
BT 3 ‘ ! ‘o sz i : "3
Wherever, practicable, the initial preparation of land

..... ;
P

for irrigation %bould be carried forward on large tracts, There

i are fow buildin§§ or fences in the Karditsa plain to interfere
i L el e sy e

with this work.?'Preparation of the land in this menner will
, permit more efficient use of construction cquipment and will

result in an inﬁcgratod dovclopmont of the irrigation faciiitibs,

| Tho preparationfbd the land by?groups of farms suggests the desir-
ability of conséiidating'scatt¢rcd ownerships so that cach' farm

| can bo opefatodiﬁs a compact l?nd unit undor onc irrigation

lateral.

Each farm ficld should be properly graded or leveled
to establish a continuous slopc as uniform as practicable,
Such land preparation is necessary to obtain uniform irrigo-
tion, and in pencral to increasc the ease and cfficiency of
application of water. The land loveling should be consistent
with the method of irrigation to be used and the limitation
of the soll slopes and profile characteristics, Stceper
lands using the furrow or corrugation method of irrigation
genorally do not require as precise leveling as bottom lands.
gn sgallowwsoils or soils having layers of gravel at shallow

cpths, great carc should be taken to sce that the st

great carc should be taken to sce that the sterile
subsoiis arg not cxposcd during the 1and leveling procoss.

In such instances 1t is better to modify the type of irriga-
tion to a method that will maintain tho shallow topsoll as
ncarly as possible in its original state. Deuper soils of
Class 1 or Class 2 lands can stand morc scvere levelings in
some instances lands of Class 2 could be changed to Class 1

~simply by grading and smoothing. Land leveling can be most
efficiently performed with a heavy construction-type tractor
and carryall scrapers usually the land 1s again floated with
a drag or land plane the following secason after final scttle=-
ment of filled-in arcas has taken place, The hydraulic
Fresno-typc leveler and tho Eversmen~type smoother arc also
efficiont for usc in land preporation.

T ¥ Plood irrigation may take any one of several forms and

can be used generally for forage crops, orchards, and fiecld

crops where the topography is such that the border, check,
basin or contour stripping methods can be applicd, Under any
. L Y

V-15

{
!
i
|
J
|
j
l
i
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T TLBLE V=8
CONSUMPTIVE USE OF W.TER BY CROPS
KiRDITSA PLoIN

(millimeters)

Mar. Lpr. May June July 4&ug. Sept.Oct.

Growing Season
Crops 1 X hil f f £ £ £ £ .
e seasen e 137 17+ 195 213 198 157 12k O
I High reguirement
A1falfa & pastures 3/1-10/31 .8C 88 11C 139 156 171 159 126 99 1048
Clover in wheat 6/1-1C0/31 8¢ =~ - - 156 171 159 126 99 711
II Medium requircment ‘
= Corn ’ ' 5/1-8/33 .8C - - 139 15 171 159 - - 625
T Cotton & Taw peas 5/1-9/30 .65 - - 113 127 139 129 102 - 61C
= Vegetables & orchards 3/1-9/3C .65 - 89 113 127 139 129 12 - 699
IIT Low reguirement
Grapes 4+/1-9/30 .50 - 69 87 98 107 99 79 - 539
Beans & sesame 5/1-8/31 .60 - - 105 117 128 119 - - L69
Grain 10/1-%/3C .80 88 11C - - - - - 99 297
Vetch cover crop 10/1-4%/30 80 88 110 - - - - - 99 297

NOTES: 1. Consumptive uses in November, December, January, and February are not considered
because of adequate rainfall.
2. Consumptive use coefficient K for each crop was taken from U.S, Dept. of agricul-
ture publication SCS-TP-96, :

3, TFector £ - _( tc + 18 ) p, where tc - mcan monthly tcmperature in degress Cen-
2.2

tigrade and p =

4, Consumptive use u

percentage of deylight hours.
:kfo

Sanitized - Approved For Release :
CIA-RDP83-00423R001300290001-5




CRYd#fiiz8d - Approved For Release : CIA-RDP83-00423R001300290001-5

of thesc types
a sheet of wat
the root zonpe

of irriration thc land surfacc is covered by

T sufficioqt to replenish the watcer supply in
and to bring the soll up to ficld capacity.

Strip borders siould be morc generally used on valley=floor
lends, Smaller borders arc required if spaced 7 to 8 m
apart and carried dircctly down the slope perpendicular to
the contourg, A necarly level area at the head of the strip
and ample size of headgatc will facilitatc the cven distribu-
tion of water, f -

Furrgw irrigation is adapted to row crops and orchardsg
Water is diverted into small furrows and allowed to run until
sufficient has percolated and spread into the root zome, =
Corn and cotton should be irrigated by the furrow method,

‘ Testg of water penetration should be made by probing

to determine that irrigation is adequate before turning of f
the water s?pply and to avoid over-irrigation, Where the
supply of irrigation water is abundant, it 1s common practice
in Greece tp over~irrigate, This over-irrigation causes
saturation of the soll, reduces yields, and contributes to
the formatign of swamps, Over-irrigatlon 1s sometimes desir4
.able for leaching of saline soils. Areas which are adversely
affected by concentrations of sodium or other toxic salts
should be treated with calcium sulphate or sulphur and manure
and then copiously irrigated to leach away the objectionable
salts, Where neutral sulphates or chlorides of calcium,
potassium or magnesium arc encountered in objectionable
gquantities, .the land can be reclaimed by dcep drainage and
copious irrigation, After adversc saline conditions have
been corrected, further trecatment will bc unnccessary in
consideration of the high winter rainfall,

Permeability of tight soils may be improved by adding
organic matter with deep rooted legumes such as alfalfa, and
by decper plowing when soll is at the proper soil molsturc

content, so that plow-solé can be looscned.

The publ?cation "Theory and Practice of Irrigation’ by
W.E, Packard, Gr%ek Ministry of Agriculture Extension Bullétin
No. 1, January 1949 should prove useful in cducating Greek farmers

o . ,
in good irrigation practiccs,

£
¥

11, Crop Adjustments with Irrigation

W

be

(1) The practice of fallowing %ay

tices can be ad?omplished:
eliminateds (2)%berennial soil building lcguma crops may b
ir a rotation w%}h grain and row crops; (3) annual legﬁmc crops
may be uscd (théﬁlattor may includec vetch as a winter covc% and
humus~building Qfop and cowpcas or kidney beans as an inte}crop
wlth cotton or %Prn)g (%) stalks, legume vines or stubble ?anlbe'

With irﬁﬁgatiom, the fbllowing desirable agricultu%al prac'm

i i V—l7
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plowed under (after pasturing, manurc or ammonium sulphate should

be added to aid in their transformation into humus) .

SQil building legumes now growing in the arca to a
limited ¢xtent include alfalfa, birds=-foot trefoil (Lotus
corniculagtus), strawberry clover (Trifolium fragifcrum),
broad beans, little kidney beans and veteh, Cow peas (Vigna
sinensis) should makc a good summer intercrop, ladino clover
(Trifoliym repens) should be included in irrigated pasture
mixtures, Chick pcas (Cicer arientinum) are grown in small
arca now and the cash value per stremma is relatively high,
Peanuts can be grown on the froc working tcxtural types of
Karditsaggnd Thermon soil scries, :

20ll saving grasscs for inclusion in pasturcs to
provide turfiness and icssen tendency of legumes to causc
bloating, include perennial ryc grass (Lolium perenne),
Harding grass (Phalaris tuberosa), alta (tall) fescuc (Fescue
c¢latlor) and meadow foxtail grass (Alopccurus pratensis).
The latter grass tolerates innundation, Swect sudan grass
(Sorgum sudanensc) can be sown after winter grain for late
summer forage, e

Cuitivatod ficld crops of major importonce suited to
the conditions arc cotton, sorgo, carly corn and Gry bcans,

Vegetable ¢rops which thrive in the arca include

[ R i

melons, tomatocs, okra, cgg plant, grecn beans, onions,
lettuce,; peppers, peas and squash, :

. |
E

iz, Crop Rotation Systoms .

I ! e 1
The recommended crop rotation for vegetable growers on

i : i
Veébtables 4 years, Alfalfa or pesturc 4 years,

Class 1 irrigability land is as follows:s -

ol :

i

The reg
i
end 3 lands iss, 1 B
a.iﬁA three ycar rotation: Grain-logumos-rowgrop,
be :The previous rotation with alfalfa grown for k4
to 6 years_at a time on one-fourth tho crop area and then
shifted to, a diffcrent quarter of the arca, e

. C, fA four-ycar rotation: Grain~legumcs—rowcrop-fow-
crop with ;g‘el"tiliz_,;ur. ; B oopoE
On heaV%IClass ; or C%ass L land, shallow-rooted legumes
nd grasscs should be periodically plowed up and their residues
wtilized in the growing of sorgo, cotten or corn,

gnd help to control pests,

1
|
|
i

; \ vl
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ommended crop rotation for the gencral farm Class 2.

The above crop rotations conscrve water and soil fertilitvy
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The practlco of burning or rcmoving stubble and other
lgoarsc Ccrop rosiduos should be discontinued, These residucs will
form neceded humus if plowed into the soil, Treatment of these
residucs with nltrﬂtus or monure will help their transformation
'into humus and cilmlnatc adversce effects on the immediate supply

of nitrates in thp soil. Production of manuroc will incrcas® with
| the expansion of llVLotOCk industries which will utilize the im=-

proved forage grown by irrigation., Proper usc of manure will be
lessential for attnlnlng high levels of soil fertility.

Usc of commur01a1 fortilizers is on cssential part of
. intensive agrlcultura, particularly undcr irrigation, HOWCVCT,
P11t will be found profitable to sccure the largest part of the
| nitrogen supply from the legumcs included in rotations, Phosphate
will be needed 15 starting poerennial lcogumes. Phosphatcs arc also
L offectively qudbLO balance or rcinforce barnyard manure and help
| in rctention ofz%mmonia. | B
‘ Weed control is essential in the arocas. Dodder pateches,
| thistle, velvet WOud blndwocd, cocklebur and sourdock are wecds.,
' frequently found in the arca. A cooperative water-uscrs assocla-
| tion will be nuodcd and the routing of a power-driven weed sprayer
should be one oﬁ its projcctse :
| 14, Pasturc Managoment

Improvoé pasture management will be important in the
cxtensive ar@asiof Class 3 lands which arc best suitcd to pasturc.
Irrigatcd pa Sturgs should be started on a fine, firm, moist sced
bed, Sced of ncw legumes should be inoculated, Usc of 16 kgs of
k2 percent auporphosphﬂto pcr str 1is desirablc. Pasturcs should
be divided 1ntowthrce cqual parts to pormit rotationnl grazing,
say 10 day on ﬂﬁd 20 day off of cach lot. Young plants should
be allowed to gut well rooted before pasturing begins and carc
should be takon to avoild pﬁstutlng too closcly. Also 1t 1s nccess

sary to avoid pasturlng when soil is soft and muddy. Clipping

coarsc weedy growth once or twice in latc scason 1s ncedcd .

Thistlc or dock may best be pulled oute. Harrowing droppings and

e

V-19
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average $97,2 mllllon and prOV1d .d about 30% of the calories con-

growth

Irrigation should bo 2% to 3 sheep per str,

be the best usu for the heavy Class 3 sollse

¥
e

VALUE OF AGRICULTURAL PRODUCTS

GrecCu,%although prlmellly an agricultural country, is

deficient in food production, Imports in the years 1935- 38

sumed, In the two-ycar period from July 1, 1950 to June 30 1952

GrOuCL s food 1mports from the United States totaled $158 OOO OOO‘"

capita as compﬁrpd to over 3, 000 in the Unltpd Klngdom ﬂnd most

West Europuan countrlo

recommended plan of dgvolopnunt for the Karditsa plain can be
readily absorbpd in the domustlc and foreign markcts,

Sample Irrlg‘hion Area

15,

the 600,000 eremmas defined prov1ously as the Karditsa plaln°
For 51mp11f10ﬁt10n of the agronomlc and economic ovnluatlons, a
rcpresentative arca surrounding the town of Karditsa, hbrpln tormd
¢d the "Sample &rrlg otion Aruq” has been selected, It contains

100,000 strpmmas to be irrigated annually. The arca finally

selected for 1rr1gatlon contﬂlns 11%,000 strcmmas irrigated annual

ly, and as this arca has a 5011 ~-type distribution similar to the
area, 1t would produce crops and livestock having 1.14% timg

The s~mp1k arca
104 Class i

sample
the value of that produccd 1n the samplc arca.
is divided accordlng to soil typb as follows:
59% Class 2 1a nd and 2% Class 3 land.

‘?f

SS l land

Domestic M rket for Arrlcultural Products
The crops that will bl grown in the sample ilf;g“tlon
arca with 1rr1rwtlon arc llStud in Tablc V-7 and V=9, Thp

16,

Pasturing appuars to'wwwﬁ

offectd “:
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TABLE V-9

CROP PRCDUCTION IN TONS PRESENT AND FUTURE DEVELOPMENT

KARDITSA PLAIN

Sample irrigation area of 100,000 str,

A - Present Future
Crops Non~ N Totel
dirrigated Irrigated present
A B C D
Grain - 6,400 - 6,400 1+,000 3,750 3,000
Corn 1,250 70 1,320 6,250 5,250 3,500
Beans 265 3 268 240 L50 L50
Sesame 510 - 510 500 375 37¢
Cotton 200 10 210 3,750 6,000 7,000
Vegetables and truck 1,500 690 2,190 5,400 10,000 12,500
Grapes ito - 140 500 2,400 3,000
p1falfa ond pastures 180 100 280 15,000 28,750 3k, 500
Hay 1,650 - 1,650 - - -
Frult deciduous - - - 300 2,250 2,400
Vetch 2nd grain hay - - - 750 5,000 6,000
Pastures unimproved 2,200 - 2,200 - - -
Fallow 1,000 - 1,C00 - - -
Clover in wheat stubble - - -~ 500 2,500 2,500
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crops arc discussed bolow, Other less-important crops, quch as
dceiduous frults, grapes, vegctables, and scsamc sood w¢11 be pro-w
duced in such small quantitics as compared with the cxisting demang v
for thesc products that the demestic market will not be maturlally m
affceted, ) f """ o
Gr;ingi The most 1mportanc cloment in the Greck dlut is
grain as is th casc in all countrics with low standards of 11v1nu<
Annual por caplta consumption of grain in 1935-38 wag abmuL 180 Kgl
in Grecce as cgmparpd to about 100 kg in the United Statcs° approx+
imately onc=- th%rd of this amount was imported. Local proéuctlon
has incrcased éinco the war but the country still imports about o
HOO 000 T of blead graine yearly. In order to decrease these 1mports?:?
development w1ll be toward hthbr yiclds per stremma, pprﬁlting -
rcduction of thb total Stfummas farmed in grains, With 1mprOVu—

ment of the countly s general cconomy, incomes and standards of

living will rise causing an increase in the consumption of higher
quality foods abd a decrcase in the consumption of brecad.

In the Wample irrigation arca 1t is anticipated that the
percentage of land plantcd to‘whcat willl decline pbrccptlbly in
favor of other crops with highcer income, Nevertheless, although

the area plantud with wheat will decrease to one-fourth the arua i
in wheat at prcsont, it is estimeted that future tonnago w111 bo * 

reduced to only ‘half of the prSLnt tonnage.
Cgrg Another 1mportant factor in the nutrition of the
Greck populatlon is corn, It is cstimatcd that about onc half of LIM

the 200,000 T of corn raiscd annually is used for bread. This is
about 1/12 of all bread gralns or an avcragoe consumption of about

13 kg per ce plta. The usce of corn for brcad is rostrlotud, howovb
to rural arcas w1th greater consumptlon in the mountalnous arcas.

No prcparod COTH (ccrcal) is uscd in GPLOCO. Present annual con-'w°

United States, ‘The attainment in Grecce of consumptlon luvols
similar to thosq prevailing 1n the United States would proﬁldu an

§V-22
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of prosent total pruductlon by 50 percent,  Such dovelopment will

.....

&uducu the consumﬁtlon of 1mpor**c foods such as wheat and subar;
Corn is now grown on about 11, 800 stremmas in the oample

drrication arca of the Karditsa plain produ01ng 1,300 T of crain.

The Improvement of drainage and the expansion of 1rr1gatlon will
incrcase the ylulﬁ and unpourage the usce of improved farm prect1CLs.
Although rotation nceds and CDmthltloﬂ by other crops will purmlt
only a small 1ncrga5x in the corn acrcage, with higher ylblﬂs produ-’
ftlon will 1ncrca%c to about 5, OOO T, |
Becans: Tfe annual consumptlon of beans in Grecce is approx-
imately 11 kg ppr capitn, uscd mnlnly as dry beans., Approx1 nately
one-third of the %otal required quantity is imported from 0thor
countrics, The ardltsa plain is favorable for cultivation® of
this crop, and 1f irrigated will give high yields of 150 to 200 kg
%cr stremma, It 1s estimatoed that beans will be grown on 3 , 000

S

tremmas produ01%~ L50 T,

Meats Consumptlon of meat is low in Greoce, In 1935-38
ithe total consumptlmn of a1l kinds of mecat was cstimated at 19 kg
per capltay 1/7 gf which was imported, This comparcd with 80 kg

n the United Stntos and 120 kg in New Zealand, Conditions of
dense population in Greece will not favor the establishment of the
large-scale beefilndustry typical of countries with vast land
resourses, but the cattle and pork raising activities will ‘expand
and will constltute a market for the increased corn and other
1animal food crops° Present annual consumption of pork in Greece
1s estimated at é 2 kg/capita as c ompared to over 30 kg in the
United States, If pork consumption in Greece 1s raised to only
|half that in the United States, a production of 100,000 T of pork
fwill be requlrcdiln addition to 17,000 T proscntly produced This

3 estimated at 2 kg per caplta and was supplementcd by 1mports of
0.8 additional k """" per capita. Preuont demand in Greece, as indicat-
ed by imports, suggests an 1mmod1ately available market for over

!
5,000 T of beef, It is estimated that the sample arca will add

& | ] V=23
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improvement of the Gréek diet., Present consumption of milk and

450 T of besef to the prescnt supply°
Dairy products must mako the greatest contribution To the

milk products is extremely low in Greece as shown by the comparison

with other countries in Table V-10,

J

: zagmn V-10
CONSUMPTION OF MILK AND DAIRY PRODUCTS
cg per capita annually (1935-38)

* ' Uniteé
Product ; | Greece Statos Fngland
Milk : | | 143 15% Ot
Cheese - 9 3 b1
Total milk (milk and dairy products

in milk equivalent) 125 500 700
Butter ) 1 7 11

.....

To double the present consumptlon of milk and dairy pro=-
ducts of 1,000, OOO T would require the replacement of about

500,000 native low produc1ng cows by improved animals.

The productlon of forugc as required for maintaining and

improving soil product vity will make possible improved feeding

and higher ylclds of ewcs and will also support about 5,000

i
improved dairy cows thus adding 11,000 T to the present milk
production of 1, OOO T. The urban center of Karditsa and the farm

| population prov1dc a market for 2,000 T of fresh milk, while

10,000 T will be processed for cheese and butter., Table V-1l

shows the present and future 11vcstock income.,
% ? =
17, Forcign Maﬁkets for Agricultural Products .
Exports of farm products constitute an important and

| necessary clcmcnt of Gréck cconomy as 3/4% of the value of all

Greek cxports conslsts of farm products. The improvement of Greek

agriculture will reduce imports of food which now absorb two-thirds

of the foreign exchqngc sceurced from agricultural cxports.
The most promising Axportﬂble farm product from the Karditsa

R
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TABLE V~11

LIVESTCCK INCOME
KARDITSA PLAIN

(millions of Dr)

Sample irrigation area of 100,000 str v o
Production
. Head Gross Net farm Cost of
. 2o P~ 2/ cost excluds - - Surplus
Kind incone ing labor 3/ income labor
A c A c A C A C A C A c
Cattles
Cows, dairy 1,320 4,700 1,780 23,580 1,210 17,700 570 5,880 100 3,610 %70 2,270
Beef 940 1,890 620 1,450 530 1,130 90 320 Lo 250 50 70
Buffaloes (milk) 210 - 310 - 2§O - 50 - 20 - 3C -
Sheep 16,970 9,430 3,770 3,770 2,73C 2,830 1,040 94Qo 520 620 52C 320
Goats 190 - 60 - 4o - 20 - 10 - ¢ -
Hogs 1,130 1,890 680 1,890 590 1,%10 90 480 70 300 2C 180
Poultry 18,860 47,000 1,420 5,535 1,160 %,130 260 1,405 170 920 9C 485
Total - - 8,640 36,225 6,520 27,200 2,120 9,025 930 5,700 1,190 2,325
Selscted irriga- .
tion area 9,850 41,290 7,430 31,000 2,400 10,290 1,060 6,500 1,360 3,790

5 Irrigated annually.
=/ Includes the value o
wool and hair)a.

Includes the value of feeds either raised on ferm or

purchased, and other costs.

£ the total livestock produetion (milk, meat, dairy products, eggs,
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area 1s Ce%ton. Cotton will be the principal cash crop on the
better land and can benefit from the effect of soil- -improving
rotations, Yields of cotton will be high while, with prevailing
rates of wages, production costs will be low. The proximity of
countries lacW1ng cotton, as Yug031av1a, Albania and Italy, in-
crease the pOSSlbllltleS for profitable exports of cotton,

In case of depressed world trade and low prices, the in-
dustry can depend to some cxtent on an expanding local market,
Present per caplta consumptlon of cotton in Greece is less than
1/% the consumption in the United States, If @ rising economy
leads to a 50 ﬁereent 1ncrease of consumption, an additional

- production of %9 000 T of llnt cotton will be absorbed, It is

assumed in thl; study that 11rigatlon of the sample irrigation

area would add To the present Greek production 2,000 T of lint 7

cotton, .
The forelgn exehange value of crops which would be grown

......

m : 11 :i‘:...
! e

IIL

18, mOf Farm Products . =R e :

Until reeently, Greek currency was very unstable.“ Pre-War
currency lost practlcally all its value during the occupation,
The new draehmﬁ issued alter the liberation (194h) underwent re-
peated devaluat;ons= the offlelal rate of cxchange of 200 Dr to
the U.S, dolldr has increased ,progressively and since September
1949 has been 1?,000 Dr to the dollar. As no free market _in the
drachma ¢xists, it is necessary to establish the true purchasing

power of the drachma for use (l) in e¢stablishing reliable domestic |

prices of farm ﬁloducts in re;dtlon to long-term world prices,

and (2) in determining the truc valuc of agricultural income resultd

ing from the prepOSed duVLlOpmpnt. . .
A rate of 24,000 Dr to the dollar was estimated tQ cor-

| rcspond to the ;rue vglue of the drachmd. Wlth this rqte, the
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RELATIQN bETWEFN DOMESTIC AND WORLD
PRICES FOR PRINCIPAL FARM PRODUCTS

W e W) (5) (&)

. U.S, U.S. U.S, Estimat-Prevail=
' - price price price ed ing Accepted
Product . 1951 1935-39 1951 domestic domestic domestic
actual average adaustkd prlce price  price

\ (@/kg) T%/kg) (m/kg) (Dr/kg) (Dr/kg)  (Dr/kg)
Wheat

. 079 .031 .090 2,200 2,200 2,100
Corn . #063 026 0075 1, 8oo 1, 900 1, 800
Cotton, lint  ,900 .218 630 15 100 15, ’ 000 14 ,000
Potatoes Ol 026 075 1, 800 1, aoo 800
Beens, dry ~ .180 077 0223 5 1100 59000 44000
Pecars - 033 - 095 2,300 3,000 2 ooo
Hay, all kinds = ,023 L012 .035 "800 700 i 6oo

*  Column (2) x 2 9« The factor 2.9 is the ratio of 1951 U.S.
farm pricecs to 1935-39 U,s, farm priccs as determined by the
U.S, Dcpdrtmont of Agrlculturb. :

*% Column (3) x 24 ,000,

19, Costs of Productlon L
Prvsent costs of productLon are advorsuly alfoctba by low

In addition Vlllage ceconomy makos it necessary to travel long

distances - fromn. dwulllng to fleld and ~dds to the lnbfflClunCY of

| Labor, With the present wage scalc in Grbuco, however, the estime-

with a gencral rlsc of the ocopomy of the plOJLCt area ﬂau31ng
higher wage scala. On thu othbr hand improved farm practiccs w1ll

lltato movement from Vlllcgo to farm, The costs of productlon for

I )
man=-power rathur than anjmcls, abhlnury and cfficient f rm Lools.

ated costs for palslng crops 1n the sample 1rr1gatlon arca_arg low,

lcad to higher cfflc1uncy of labor whilc improved roads will fac;- e

sl
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TARLE V-13 - o
FARM PRODUCTION COSTS-PRESENT DEVELOPMENT
KLRDITSA PLAIN
Sample irrigation area of 100,000 str L/
ap atrer 5 Total area coéf in
Cost per stremma in 1000 Dr million Dr
o G- Crops Materials Interest, Total cost Totel
equipment contin- Water  excluding Laber 'excluding Labor =% |~
and draft gencizs labor labor
Wheat end other small grain 120 20 - 140 60 5,600 2,+00
Corn, non-irrigated 105 20 - 125 66 1,%25 752
Corn, irrigated 110 20 10 140 80 56 32
Beans 125 25 - 150 65 90 L1
Beans, intercropped iI%] 10 - 50 30 285 171
e ol -Sesame 80 15 - g5 Lo 1,380 ?80
<] Cotton, non-irrigate 85 20 - 105 110 263 275~
®| Cotton, irrigated 90 20 2C 130 130 13 13
Vegetables, non-irrigated 100 20 - 120 125 180 188
Vegetables, irrigated 150 30 50 230 200 106 92
Grapes 85 150 - 235 180 L7 36
f1falfa, non-irrigated 30 60 - 90 60 27 18
4lfalfe, irrigated 40 60 50 150 8C 15 8
Hay fields 10 - - 10 20 66 132
Sub-total - - - - - 9,953 L, 567
Land retention - - - - - 3,427 -
Livestock cost (not including
value of feed) - - - - - 1,020 933
14,000 5,500
|7 s.iected irrigation area, 114,000 str i/ 16,000 6,300
1/ Irpignted annually
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_FARM PRODUCTION_COSTS~FUTURE_DEVELOPMENT. S
KARDITSL PLAIN
Sample irrigation area of 100,000 str v
Unit cost per stremma in 1000 Dr Total area costs in million Dr
Material Interest Total unit Total R
Crops equipment & cost exclud- Labor . 1?d' cgsb - 2/ Labor
& draft conting, ing labor 2/ feluding labor
. B C D B ¢ D B C D B ¢C D B C D B C D .
Small grain 125 175 185 25 '35 40 150 210 225 5% 55 55 3,000 2,100 1,125 1,120 550 295
Grain(dcuble
cropped) - 14515 - 25 30 - 170180 - 55 55 850 1,260 - 275 385
. Corn & sorgum 150 240 250 30 45 50 18C 285 30C 100 120 120 4 500 4,275 3 O ¢ 2,500 1,8CC 1,200
Bsans, dry 155 210 2%5 3¢ 4C 4C 185 250 255 80 100 160 370 75G 705 160 3CC 300
< | Sesame 105 150 155 20 30 30 125 18C 185 7C 90 90 625 540 555 350 270 270
&1 Cotton 130 180 185 25 35 35 155 215 220 180 225 225 3,875 6,450 75700 4,500 6,750 7,875
N0 L Vegetables &
melons 185 270 270 35 50 50 220 320 32C 200 245 245 660 1,600 1,6CC 6Cu 1,225 1,225
Grapes 160 280 280 180 300 3CC 34%C 580 58C 250 32C 320 170 1, 160 1,160 125 6%b 640
Fﬁr{ 130 225 225 200 325 325 330 550 550 250 275 275 165 1 650 1,650 125 825 825
Alfalfa & , ;
pasture 55 115 115 70 90 90 125 205 205 8&C ¢ 9C 1,875 5,125 6 415C 1, 200 2,25C 2,7CC
Cover crops 55 80 10 15 15 65 95 95 30 4 Lo 325 2,375 2 850 150 1,000 1,260
Clover in . ' ) .
wheat stubble 5C 8C 8C 10 20 20 6C 100 100 40 60 60 60 500 5C0 s} 300 3C0
sub-total - - - - = - - - - - - - 156252737528 315 1C,87C 16,185 17,215
Land retention - - - - - - - - - 4 - 4 3 427 33527 3,427 - z
Livestock costs = - - =« o« « 4 4 4 - - < 1 448 5 698 258 2,130 5, 815 6,785
(not ineclvding
value of feed)
Total - - - - - - - - - - - - 2C,500 365CC 38,CC0 13,CCO 22,0C0 24,0C0,.
cted irrigation area, 11%,CCO str 23,400 +1,60C 433C0 14,8C0 25,10C 27,400
Irrigated annuaily.
Cost of watoer algg eycluded,
amtlzeé} ippmued Eor Rolease
CIA-RDP83-00423R001300290001-5
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CPYRGHT
. TABLE V=15
GROSS FaRM INCOME-PRESENT LND FUTURE DEVELOPMENT
K&RDITS4 PLAIN
Sample irrigation area of 100,000 str—/
Millions of Dr
Crops —— -
Unit price .
per ton 4 B C D
Small grain 2,0 12,800 8,000 7 500 6,000
Corn and sorgum 1.8 2,376 11,250 9,450 6 3300
wPulses and beans 4,0 1,050 960 1 800 1, 1800
Sesame 5.0 2,550 2,500 1 879 1 875
Cotton 5.0 1,050 18 4750 30, OOO 39,000
Vegetable and melons ) 1,314 2#0 6,000 7500
I | Crapes 1.0 10 500 2400 3,000
+ Deciduous 2.0 600 T 4500 g ,800
e Hay N 2,078 9,750 21,750 25 800
Sub-total - 24,358 55,550 85,275 92,075
Livestock - 8,642 16 ’+50 364225 39,925
Total 33,000 72,000 121,500 132,000
Less value of feed raised on :
farms - 5,500 10,000 21,500 24,000
Gross farm income - 27,4500 62,000 100,000 108,000
Selected irrigation area '
114,000 str 31,500 70,700 114,000 123,000

vy Irrigated annually.

Sanitized - Approved For Release :
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attainable by conqtluotlon of the recommended reclamatlon works
are presented, Comparlsons of benefits with costs and estlmates

of project earnlngs are eonSLdeIed in Chapter XII. The following
irrigation beneflts are evaluated in the ensuing paragraphs:

(1) direct beneflt which equals the increase in net farm incomes
(2) inorease 1n forelgn exchange values; (3) enhanced land values;
(%) increase in tax revenues; (5) development of new industries,

.......................................

As there is some duplication of values among these five benefits,
| they are not tombe added in determining the total benefits (sec
Chapter XII).,

| 20, Dircct Irrlgatlon Benefit I
Table V-16 gives the direct benefits for the samplo irriga~ _
tion area for future conditions B, C, and D which werc defined
| above under Land Use Capacity. The beneflt for condition B equals
‘the net surplus for condition B minus the ncet surplus for pIcSCnt
‘condltlon As tho bencfits for conditions C and D were determlncd
similarly. The stops followed in calculating the net surplus for
each condition wore° (1) the costs of production were computed as
in Tables V=13 and V-1lhs (2) gross income from crops and. lqustOCk_xw
were . computed!as in Teble V —15, (3) productien eost was substract-
red from gross lncome to obtain net income as in Table V= 163 (%)
¢« cost of labor was substructed from net income to obtain surplus;
(5) the direct beneflt for stages B, C, and D were determined in
Table V-16 as the increased surplus over stage A,
| The cost, of labor _was not included in production costs as
there is very llttle hlred labor, practically all labor being per-
formed by the farm families themselves, On the other hand farm
labor is deducto@ from nct 1ncome in determining surplus, out of

J—

iwhich must come th@ money for prOJect repayment as explained in
, Chapter XII, The farm-labor rgte of 25,000 Dr per day now prc-
b ‘vailing in the selected irrigation arca was uscd in computing labor [

costs for cond1t;on s For condition B, C, and D the rates assumed

| V-3l
Sanltlzed Aprroved For Release CIA-RDP83-00423R0013002 I01 5 :
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.LQBML V=10
NET FuRM INCOME PRESBNT AND FUTURE DLVELOPMENT
giiF K[\LRDITC;A. PLAIN

(mllllon Dr)

Part A Samplo irrigation aroa of 100,000 str
Develop- Grogs Eg:%ugﬁéif Net Cost Direcct
ment stage farm a3 farm in=- of surplus benefit
incqme uaing come labor
Labor
& 27, SOO 14, ;000 13 500 5,500 8,000
B 62 ooo 20 500 41 500 13,000 28, 5 500 20, 5500
C 100, OOO 36, SOO 63 500 22,000 41 500 33, 500
D 108, 000 38,000 70, ;000 24,000 46,000 38,000
1 T
Part Bs Selected irrigation eroas of 114,000 str
Development ?iﬁm Dircet
stage ineomo benefit
= A 15,390
© B 47 300 23, 400
i C 724390 38 200
‘ND 79,800 u3 300
NOTE: Stages of development are as follows:
"A" Present duVulOmento
"B" Expccted development 3 ycars after completion of
project.
"C" IExpected development 15 ycars after complction of
| projcct,
DH

Possible ultimate development,

wero 30,000, 40,000 and 40,000 Dr, respectively, 4 further dis-
cussion of the effect of labor rates on surplus and on progcct
ropaymcnt cepacity is prprand in Chaptur XIT,

rcason that wat#r will be pald for out of surplus (sco Chapte
XII),

conditions and 1ncludcd

Land retentlon gxpense has beoen cstimated for prusont

as a productlon cost under condition i
As almost all 1und lmpTOVment costs including 1end-1uvollng,

farm ditches and farm turnouts will be constructed and pdld for
by tha irrigatibn district (seo Chapters X and XI), the land re-

tention LXanobS under condltlons B, C and D havc bcen assumcd thq ;




‘ Y
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game 2s under condition i for the purpose of dctormining nc

income and surplus. .

21, Incroasg 1n Forcign BExchonge
The foreign exchange valuc of the crops to be grown in
jthe sclected jrrigation arca 1s the value of all products which
lcan be exported ér which will rcduce importss Table V=17 summarizcs

‘these values.

- BLE V=17
ANNUAL GALINS IN TOREIGN EXCHLNGE

xxxxxx
i

Sample irrigation arca of 100,000 str |7

soures  Prico | _nTeatC MM T Value in 1000 %
Stage C stags D Stage C stage D
‘ ($/T) '
Cotton 560 %ﬁ 2,000 2,300 1,120 1,290
' Corn 35 5 L+,000 2,200 140 77
Beans 160 1) . 200 200 32 32
| Milk 60 £ 11,500 13,000 690 780
| Meat o, HOO ﬁ/ 150 200 60 80
| Bggs = 350 & 360 360 126 126
Total - - - 2,168 2,385
Selected
irrigation
arca - b - ' - 2,470 2,720

%; Wholesalce price in charleston, S.C.y 8VCs 1940-49,

3/ Wholcsale pricCy avce Chicago and .rgentina 1939-48.

f; Wholcsale price in New YoTk, ave. 1940-49 4

Ty pricc paid to farmed (milk for conning), U.5. ave. 19H0-H9.
pricc paid to farmers (hog, drcssed weight equivalent), ave,

6/ . L9HO-H0.

j/ 1000 doze ‘
Price paid to farmers in U,S.4 aVea 19+0=49 ¢

»2 . Enhancced Land Valucs i

The vaiuc of the land in the samplc irrigation arca will
increase as & direct rosult of tho proposcd developments The
other lands in the valley will incrcasc in valuc to some extent

as a rosult of the incrcasc in the general cconomy of the reglone




Considering on1§ the lands in the sample irrigation arca which

wlll be secrved ﬁy the proposed project, it is cstimated that the

Ancrcase in value for differcnt types of land will be as shown in

Table Va18, Laéd values will incrcase from a present valuc of

103,450 million Dr %o a future valuc of 240,000 millicn Dr.

23, Increased Tax Revenues BE
Under pruscnt laws, land is not subjcct to taxation.

This leads to 1nuff1c1ont usce of the land as thore is ncither

Incentive nor ncnessity to obtain sufficient returns from cultiva

tion to pay taiLso The future returns from any land tax which

may be imposed ‘cannot be estimatcd but an indication of the

rclative roturns from any tax undcr prescnt conditions and after
development of thp recommended projects is given by the increase
in land aluevishown in Table V<18, This question is discusscd

further in Chaéﬁur XIT.

i
)

TLBLE V=18

INCI{EA\SE OF L[;ND Vl‘xLUES
KGRDITS A PLAIN

1‘
@ample irrigation arca c¢f 100,000 str ' ’ | E—
(millions of Dr)

h
A
I

Present condition and Value per Total incr,
use of land which e str in valuc
will be reclaimed '8 condition  Cendition

i N C C
(str)

¥

1., Land naturally drained and
not seriously affected by
floodss used normally for
row crops (cotton, corn)
and grains, 78,500 1.0 2.5 117,750

2¢ Samc land used for horti-
cultural crops, alfalfa
and cotton Wlth insuf=-
ficient irrigation, 1,500 1.5 2.5 1,500

3. Low land affected by floods
and high-water table uscd

for pastures, 20,000 0.5 2.0 30,000
Total 100,000 149,250
V3l
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The indu%trial expansion, or incrcased industrial activity
i which will resul@ from the dev@lopment of the recommended pian;
W , will be that reqhired to proccss the agricultural products. The

incrcased quantifios of products under the ultimate develop%ent
arc given in Table V-19. '

] TABLE V-1
QUANTITIES OF PRCDUCTS UNDER ULTIM.TIE DEVELOPMENT
; KARDITS L PLAIN

sgmple irrigation arca of 100,000 str
f (metric tons per year)

Cottop,

lint 2,300

Cotton, sced 4,000
Sesame 350
. Vegetables 12,000
Fruit_ 2,500
Milk | 14,000
450

Meat

These pr%ducts will require for their processing the
I :

following industriess

& &wo or threc cotton gins, of an avcrage production
capacity of 800 T annually; the cotton raised on this arca
could provige the basis of a textile industry in Karditsa,

B ‘ o , .

bs Iwo or threc largoe oil=-sced proccssing plants
would also bo required for cotton and scsame secd produccd
in the arca. ‘

¢. 'The increase of milk, meat and other livestock
products wi}l require largce processing installations such
as a milk pasteurization plant in the city of Karditsa with
an average capacity of 10 T daily; two or throe dairics for
the production of cheese, butter and other dairy productss a
modern slaqghter housc for dressing and packing meats,

de :&he locally consumed farm produce, fruits and
vegetables will also create othor small industrial activities,
espeecially in the form of small municipal canncrics,

I O I V=35 o
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25, Farmers'! Cuopurativus

Farmers'f ooperatlvos are a common elemcnt in the organlza-

mutual warranty,[they have also 1aid the foundation for more ex=
tensive cooperatlve action. The village cooperatives in the
Kardltsa area were serlously affected by the war and will require
help for completé TECOVETY o The "Union of Farmers' Cooperatlves”
in Karditsa, an a55001at10n of the viliage cooperatives in Karditsa
[Nomos, has shown good lcadership. The Union has also been active
in marketing wheat and other productq and in providing tractors

and other tlllage and harverstlng equipment. ’

| The ba31é advantage of cooperatlvb organization lies in

| the utilization of the initiatives of the farm population. This
fact suggests Lhat government pollcy should be to encourage cooper-
atives to assume full ruspon51billty for their actions, State aid

| to cooperatives should be limited to advice and technical {nforma-

tion,

Village Coopo atives, with & parent organization such as
the Karditsa Unlon, can play an important role in the moderniza=-
| tion of proce551ng and trading facilities, Processing facilities
have becen dbscrl%cd above undor Development of New Industries.
Marketing fac111tlea are dlscussod in the next section. private
enterprisc will no doubt play a part in providing these nceded
 facilitiess however, owing to the direct intcrest of the farmers
in theilr own 1mprovompnt, the cooperatives are more sulted in
many cascs to undvrtaku these énturpriscs, State aid, mentioned
above, should 1ncludo advice on cfficient business mothods,
| Although the opbratlon of irrigation works in the arca
' will be the respon51b111ty of the Irrigation District, the Unions
i of village Cooporﬂtlvcs should also pe able to help in the "extension
| of the 1TTL€“L10H in thc Karditsa plain, by furnishing financial "
- asslistance to dqulop additional watcr sourccs, providing pumps
and cncouruging thc use of clectricity for small 1nd1v1dual in-

A




stallations, ; """

26, 1r rrigation DlStTlCLS

The form of quasi-public corporation common in the Unltud

;;;;;

States, known as th Mirrigation district', is rocormended for

adoption 1n the %drdltb& plain in order to operate the propooud
lrrigation and dyalnagu WOorks js described in Chapter XI. ' v

27 Educatlonal Prog ram_for qum TS
Tralnlngiof farmers w1ll bé needed on the follow1ng sub=
jeetss use of commur01al fLrtllJ&LrS, use of legumes and grassc

for forage productlon and soil bulldlng, use of cover Crops,
artificial brooding of cattle, improved fecding of llVLStOCk
control of dlsbagos of plants *nd animals, improved me thods of
\food prbsorv"tlon and process 1ng, and mcethods of appllcatlon of
lirrigationwater to the lond,

The Grcek Mlnlotry of Agrlculture with M.S. 4. ald 15 now

of extension wor% prorlunco now being gainced in the cxte n51on
program will bunoflt related activitics in the Kerditsa arba. I
'"tecam of properly traLnod ficld workers should be stationed in the
arca and the bbrYleS of spoc1nllsts should be cnlisted to bllng
to ficld workcrs ﬂnd farmers information derived from both local
land forcign ros uarch and oxperionce, The irrigation district
jshould prove hclgful in the promotion of cxtcnsion works MOTL-;
over, extension servicoes should enlist the active p@rt1c1putlon of
the farm population through spuc1dl village organizations like

the Farm and Home Burcaus and %-H clubs in the United StﬂtuSo

(RKETING AND STORAGE FaCILITIRS

Facilitifs for storage and marketing of farm prbducé arc
not adequate, as dLuCleLd in Chapter IV, This is understandable
under the pruvq1llng conditions of subsistcnce farming., Ef?icipnt
handling of the 1ncruduod production from commercinlizcd farming

=
=
|
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eXpansion of thuso iacllltlos. £

xl
[
o
&

28, Storage — S
L storvgb space of about 5,000 m3 will be nceded for stor=-
ing wheat, corn and other small grain, F

The co%ton crop will recquire a storage space of $bou£
3,000 m3 located at the gin, Modern arrangement of buildings for
Incrcased offlcloncy have been demonstrated in the new gins built

with the flnanc1al and technicel ald of the M.S..4. in other parts

of Greeceg, , ¥

roducts, meat qnd fruit will rcquirc cold storagooiw

Dairy 7 :

storage while rofrlgeratlon will be necded in the processing of
milk, initial cold-otoragp facilitics should be cstablished for
dalry and mcate- pocklng plants, Aaditional cold-storage facilities

the prasorvxtlon of fruits und vegetables for market, i .
t 1 -
h | g
In add%tlon to storagb, the handling of over 17,000 T of
produce will roqulr@ oxtcn51vc transportation and trading facil-
ltics, Prlvato truck owners in Grecce are providing good scrvice
Wwithin the llmlt put by road conditions and the frequent State

measuros tundlng to eliminate compotltlon. It is cxpccted that

Reeded, can be prov1dod by coopbratlvbs, as described abovc.

~»an
w:ﬁﬁ follow qnd 1mprovomunt in the arca ond will 1pqu1ro great |

2 9 . Ma I’ kKetd né i S

..................

As dairy and m?at products Wlll be the main commodity necding cold |

in the form of eommunlty or cooperative plants will be nceded for |

v-18 __
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1, The MQFdOVﬂ”%QWCT Market Arca

I Power Market uroa according to the consus of 1940 wasg 251, 100 of
[ tion is ostlmﬂtCﬁ to be 265 OOO of which abtout 16 percent TO“lde_
I of the Public Powcr Cormoration can easily be made, the national

| Mcgdova power nrovided 1t can bc integrated with the output of PPC
| genernting stﬂtlmns cither undc* censtruction or nreoncesod. |

12, ILxisting Power Facilitics

‘statlens in the townq of Eflkﬂlﬂ, hard1tso9 Sofades and Kalubﬂkw 7
rand a feow 0r1vat$ly owned sm~1l dicscl-cleetric installs tlonJ fcr
industrial purmoges. In addition, annreximately 22 facterics and
134 small flour m;lls nrovide their own power n»nrincipally through
‘dlrectly ccnnoctod nrimc movers, Transmission facilitics extend

CHAPTER VI

- HYDROTT

7FIIC$R3C:POWP@»PFVELCPMENT

For tho"puroose of thls renort the Megdova PQWLT Markot
Area is defined to include the Nomei of Karditsn and Trlkul ,
(See Plate IX- lh) As shown 1n Table VI-W, the nonulation of the

which about 1% norccnt resided 1n Karditsa and Trikala, w1th the
balancce in small rural VJllggcs or cummunities, The 1951 nopul“
in the two urb“ﬁmccntcr“ of Karditea and Trikala, .

As. inte rconncctlnn with the future transmissicn system

nower nctwork ofithe PPC alsc cons itutes a poss 1b1a market for

The oxisthg gon(r“tlnﬁ vlants consist of four mun1c1pnl

only a short djstanr from the municipal power plantss no'qxtonded
power dlstrlbutlon lincs arc 1n oncration in the area, I
Mmgémgvﬂi plants: The caw%c1ty and cutput of tho dﬁn1c1pa:
plants in 1951 1? shown in Tablo VI-1, The Karditsa mun;c;ﬂﬂl
dicsel- Olcctric nlant b@pan chrotirn in 1910 The nlant hﬂo OX‘,

apnc1ty to 570 kw. The Tr1k1L% munlclpal plhnt WS 1nsta%lqd,in .

I
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906, At nresent 1t consists of 5 dicsel-clectric units with a

cmbined gcncrwtlng canncity of f7h kw, The communities listed In

the table are in Aoed of “ddltl”nxl newer facilities, Only the
lant in Trlktjﬂ“glv< 2h-hour ccrv1co, while the Karditsa statlon
Purnishes CneCrey for 23 hrs in thc winter and 214 hrs in the sum-

ﬁer, The two smallcr nlants owcr<tcd only about G hrs ner day.

£ , i E

3' T4BLF_VI-1

CAPACITY AND OUTPUT OF MUNICIPAL POUTR DLANTS
FIN THF MIGDOVA POWER MARKET CRE

@

i » y .
.........

i~ Estlmqtcd
ok Canaclty of nrlmo movoer

| @ : %pnual ,
| Location “onulntlhn Conﬁcnty Peak Loads  LAnnual Production

19 Inst mllcd* Production per Capita

E (kw) (kw) {kwh ) |

Karditsa 18,452 470 302 517,800 S o8 "
Sofades 4, 285 &1 46 39, 7140 9
Trikala 26,300% 57 401 923 1660 35
Kalnbaka 3,910* 5e 40 19,300 5

| ['

3, Prescnt Power Loads
Lk : .

Classification of 109d5° About 85 percent of the pobulntion

v E = ) .
Ef the Power Atrkot Areca live Jn emnll rural communitics. Thelr

mresent demand for elecctricity 1 low and will continuc to bo Tow

rines, animal sower or man nower,
Fxisting and notential consumcrs of electricity in thc NOWCT]

markct aren may bo grouncd 1nto four classificaticns

1, Prltho Lighting: Tomcstic uscs ﬂnc]udlng lighting,
cooking and other scrvices in homcs; lichting in shops and
other commcrc1\1 cntcrhrlscs.

2, Power: All mower uscs such as in manufacturing nlants,

irrigation dumpings 11ght1nﬁ and power for large enterpriscs
where all OlLCtTlC sorv1co is measurcd by one meter.

3 Publlc RBuildings: A11 uses in municipal and national
gcovernment offices and buildings, nlso uses by the armed
forces, ' :

quirements for cuch areas are quﬂﬂllcd by internal combustion cn- |

until the iﬂnd“rd of living 1Q im~povced. The nresent nower ré- |




L, Stroot Lightlng
security nurnoscs.

] Private e
11luminaticn, Vory 11ttlc cooklng is done by clcctr101ty, wocd

!I!!

coal, charcoal and korosenc are uq<d rut thesc fucls are
¥ .
Most of the qfﬁros and markets \ra inndequately lighted and' dowcnd

1951 the nrivate lehtlnp customers in tho Mogdova nower markct

arca used about 860 , 000 kwh of olcctr1c1ty delivered to the four
towns of Kardltun, Sof~des, 1r1kﬂ1ﬂ and Kalabaka with a com%1ncd
mopulation of S),OOO peonlc, T
Powgrs As shown in Ta bhle
and industrial péﬁer 1n5t911”t10n
prime movers 1s about 1 o170 kw of

the form of €lcctr1c°1 gcn(r\tlnﬂ Cqulﬂmcnt the rest b01nymd1rcot—
iconnected d]osclugnglncs or nth r tynes of nrime movers, T bbbbbbbbbbbb |
LAside from mnnuf“cturlng and industrinl ﬂCthlL]kS, “there
are no othcer sig q;flcqnt requzrtm(nfs falling within the DOW(P.W,W
’cln551fjcat10n at the nresent time. Small cnternrises, such as
irarages and machlno shans ut' 11u0 clcetric-nower-driven tools and
cquinment to a ]1m1t<d extents small busincsscs arc mc%tly nwor"tod
by internnl cmmbustzon engines, animal nower or mAn NCWCT, ' '
cstimated that The tetal ccnsuwptlon of elecetricity for mmwrr uqcs
}durlng 1051 was ﬁbout 155,000 Kwh '

e
Public bu;ldlnﬁc nnd streot lightings upnrox1wwtc1y l

: -
Most of this clectricity is used for illuminetion ~f 01ty and

rovernment offlc?E and buildin: qo About 14 nerecent of the %mtal

municinal mower hrmductlcn is uch far strect lightine. In ]051

ithe tewns of Trlkala, Karditsa, Scfade and Kalabnka was ﬂbouf

136,000 kuwh,
Rate schcdule and trx assessments: Under the »resent

‘in the Megdnvu pewer market arca falls within this cln selflcatlnn°‘ m

the energy ohnoumcd for both ﬂubllc huildings and strect 1lght1n; inw

largely on d”yll°ht for 1llum1nwt1ﬁn, chcver many of the largcr‘ -




i

Number éowor

Location | Industry | of
| foctories TCGUlrempnt

Trikala Cctton textile
Flour mill
Tnblcco factery
Col storarc and 1cc Plant

[|Karditsa Flﬂqr mill

Tilg factory
Cot{on gin

Ice plant

Cold steorage nlwnt

Sofades Flcqr mill
Cotﬁbn gin

Kalnkakn ce >1ﬁnt

prﬂll Plour mi11st/ Y
Misccllancous Qmﬁ%] nlants=
Mingr cntorpriscs

e + m—

H R OREFOUOSRNY PR NDW

%)
13 F

Total

L/

Distributed throughout the »ower market arca.

Table VI-3, bascd on rcceords of the Ministry of InduSEry,
Ileives the base thOS not 1nclud1ng taxcs for the month of Sen-

tember 1951 for the fﬂur munlolﬂalwlﬂnts ~roducing LlOCtrl i
i i o =N

in the area, ; :
Taxcs on electricity “roduced for »nublic or wrlvate con-:

jsumntlon are 1cv1ed by the Natlonal Government and by the munlc-

ipalities in whlch the olcctrlolty is used, Taxcs are usually

asscsscd at a unlform rote ner. ‘kileowatt-hour rcpardless of the> 

e class of cuvtomcr. Tynical tax nssessments added to total monthly
lelectric bills average nbout 167 National tox and 107 mun1c1nal

L 5 VIb
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lon nast trends w

of rccelamntinnm

PYPTEAT PLET PATRE BOT PTRCTRICITY
‘ ‘:L”’I‘Tl\ﬂ”‘” 1961

Locatién K%rditsn Trikala  Sofadcs  Kalebakn

Kwh snld & 21,779 57,213 2,759

|Overating cost, wmillion Dr %8 7 36,0 10.6

Tuel costu9 mzalicn Dr 27,1 ha,l 2.5

| Private lifhtine, Tr/kwh ”,NOJ 1,869 5,909

Tndustrial nower, Pr/kwh , 008 1,515 -

Purlic lirhtineg, Dr/kwh P 916 1,667 4,906

gtrcet lichting, Tr/kwh 2 077 1,966k 405

Water sunnly, Lr/kwh - 1,313 -

#

i

by E§ijnf6W thwrb_’mwvr Market
Tnl]w V1 -H ghows thoe catimatel nopulation crowth in the
cd tnture rrowth ig hascd

Megdova Power Mnrhct Lrea, The nrojoctc
& 13 | T T T VA AR,
%10* indicnte nn inercoasc of about 6 nercent in

‘!l T SRR
the nonulation (F the ares from 1051 to 1060, Under cendifions

ﬂnﬂ nwowey dcve lovment the nonulaticn of the arca

may incrensc ot b Paster rates
The development of industry in the Farditsa »lnin and

Al

joining arcns ww?l reguire suvstantinl incraases in the usc of
cleetricity. Burthcr inereases will norallel imnrovenents in the

gtondard of ]]Vlns an? tho m(ch”nwzrllrn ~f agricultural activ-

ities, Some of th major nrtOﬂtlnl inerenascs are ddscusscd in

the fellowing pqrarruﬂhso .
Qighting:  Ironing, cocking and other household use

DPriyat,
willl bceome m“ré common 2s soon fg rolintlo cloctricity is

availarlc at re aqnn&lle cost, Tventually washine machines, stoves,|

refrirerators ahd Pans will ceme inte general uscs with the

‘1 tusiness and commcercial netivitics which

%
exnr cted Increasc
will result from the recemmended irrigsticn aAand mNwoer

the demand for 11;h1ins in shops and ~ther cstn blishments will

elsc dncrenso {)1d1y Tt is cstimated that the demand for
nrlvate liﬁhtlﬂg will inereasc to 6,200,000 kwh per yoor in the
t 204,000 necvle will be

newer market area by 1960 and that ahcu
:

V15

...... P

devdlemnment,

-

—
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PORPULLITION GROWTH

reach of clectric service at that time.

( TLocation 10991/ lQhOl/‘ 19513/ 196 /
; A
Karditsa 13 883 14,02k 18,1452 21,000
lgofades 3,33h L oL6 4,285 5,000
. [Rural areas 96, 6 15 11 706 115,308 129,000
£ Total Karditsa Nomos 113, OO? 130 966 138,045 155,000
4 ‘Trikala 22,117 22,852 26,300% 29,500
: [Kalahaka 2, O%“ 3, 600 3,910 4,600
- Rural areas 7l 50k 83,678 96,790 106,900
i | Total Trikala Nomos 99,573 120,220 127,000 141,000
? f Total Power Mgrket‘ | e
- ! frea 213,475 251,086 265,045 296,000
; Total Greeco 7,340,000 8,100,000 &,600,000
%; From census records
=7 I'stimated

“There are favdrablocpportuniti@s for the develop-
fiter and textile
agri-

Power:
ment of industries such as

plants, and small shop and home entcrprises,
cultural production will furnish most of the raw products which

will be needed by the future industries, Canning and processing
of vegetables, fruit and meat will rcquire substantial amounts
Associated industries which will require power are rc-

food processing,

Increased

b | of power.
J | triceration storage plants, slaurhter houses, tanneries, leather
| | man-facturing hlﬂntq, flour mills, and vulp mills., Table VI-§

| 1ists the industries that mieht be developed or expanded in the

Megdova Power Markct firea and the probable required capacity of

' | each. )
that the total consumotion of these indusd

individual deomands aggrcgating
;400,000 kwh per ycar. This

Tt is estimatcd

1

f trial plants, which will have
' 5,146 kw, will usc approximately 12
energy consumntion represcnts individual plant load factors

. V1.6
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averaging 28 Duro\nt,. Should the work day hoe increcascd abbvc th¢
average assumcdm toth the kwh rcquirced and the industry 1q§d
factor would be incrcascd, Tut the system demand and the generat-
ing cavacity Toﬁuircmcnts would not bLe matcerially affocteq;

i TAPIE VI-g

MEGDOVA POWER MARKET AREA

« - Power Fequired
Industry ; Flants Requirement Tnergy
| (kw) (1000 kwh)
Cotton textile 6 710 1, 260
Cotton gin 7 311 7(0
Flour mill 5 552 1,310
Small flour mills 3k 220 “PO
Tovaceco factory 1 7Lt 1PO
Cold storage and icc G 288 850
Tile factory " 1 51 120
Milk pastecurization 1 %0 20
Dailry 7 2120 670
|Sced crushing mill 5 100 300
8lauphter house - 1 7 150
Paper and oulp 1 2,000 5,000
Migcellanoous swrll entervriscs - 00 1,200
5, 1h6 12,400

|types of processing and mamfecturing olants may be o xnected to
reduce the actu@l coincident demand of the industrial group to.
akout 3,550 kw,

nually by diversicn of the Novdovw Piver, it is ostimafed?fhwt
about 200,000 str in the WOW(r Markoet Arca (Trikala and hifdltuﬂ
Nomos) can te JTI]”dtkd by pumping from grourdwatoer gOUfCLq Thw
drriesation of POO 000 str by pumning would rcoquire apnrox:m“toly
162 million m> of water, Assuming an averape 11ft of 10 m, the
lennual encregy requircments would be about £,000,000 kwh at the
|power plant, | )

In Ord<r to adequately control groundwater levels in low-
lying scetions of the Power Market Arcn, it is cstimated thtt at

BSTIMATED FUTﬁRP POWER PROUTBFMENTE FOR INDUSTRIAL PLS qu (1960)|

The djvdroity of demand betwceen the many and widefy varyinp

In ﬂddjﬁion to the 114 ,000 str which will be irrigated an-|
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! C _ npfTeen ou :

inqtglleu capaeity and consuming as much as 3, 100 s 000 kwh of

electric energy per year will be roqulrod. m
Qpblic:buildings; Only small amounts of electrie rnergy

will be used to gserve municipal and national government buildinpu

be gold for govornmenf 1 use Ty 1960,

small rural rg{tl{monts,ﬂ rclatively limited strecet llg‘ht]ﬁg’ 10*d

ments for the cntlrk market “lua will not excecd 1,000, 000 kwh by
1960, |

Summﬂpj of cenereyv recguirements: The clectricity dcmjnd
and sales tlm”féd for the Megdova Power Market Arca bty 1960 is
summarized in Table VI-6,

TLRLE VI-6

POTIMITED FNERCY REQUIREMENTS
MEGLOVA POWFR MODBEIT AREA

. e e

R T Y e

is anticipated, It is cstimzted that the street ]1ﬁht1ng required

Strect 11pht1ng 350 1,000

Class of cuutom(r Power requircement Fnergyﬁﬂoﬁsnmﬁ6V‘
T ! ‘ T RW) (1,000 Fwh)
Private lighting 2,500 , 200
Povcr 1O go0 23 ﬁOO
Public buildings 250 600

Tot 11 (including system
: losscs) | 12,100 30,300

I

in the arca, It is estimoted that not more than 600,000 kwh will|

Strect liehting: Since most of the towns of the area are

j

5., Valuc of Powor

plent may be conﬁldcrcd in terums of (a) the coet of provwdlng
equivalent amounts of power by the¢ cheapest alternate mCrp59 (h)
the wrice qctuwlly poid by consumcrc at the presents (c) tho
hrice which would be pnid by consumers 2ftcr completion o% a pro-
hoscd dovclopment (d) direct benefit to the economy of the power

parket arcea and to the country.

i _VI-8
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Public Power Corpormtlon tr~ngmlsswon network which is planned

for extension 1nto the arca in 1993, e Megdova power plant can
be compared to slmllﬂr hvdrow1<ctr10 plants in Crecce which have
been inVCQtig“tcd and are known to be feasible for nroviding
cnergy to the Pubch Power Corvorntion network and thus to_the
Powecr Market ;rgn The following four power plants were takan

for QOMpqrjson,‘w11h costs ng cstimated in 1949 by Ebasco Scrvices,
Inc,

i

1, The proposed Krcm1st3 hydroelectric plant on the
Acheloos River about 55 km southwest of Karditsaj; construction
cost $61.,700,000,

2,: The Ladhon qy@rocl<ctr10 plant now heing construct-
ed on the Ladhon River in thc central Peloponnesus s construc-
tion cost %18 300,000,

3,f The Agra hydroclrctrlc nlﬂnt now under construction
on the Voda river; construction cost $2,650,000,

hq"ThP Louros hyﬂTO(l(CTTLC vlant now bcing construct.
ed on the Louros River in Lpirusy construction cost $3,87%,000,

The csflmatcd construction cost allocable to the Mggdova
hydroelectric plqnt is #11,400,000. The plant will have an annual
outnut of 203 mll]Lon kwh of primary cnergy and 26 million kwh of
| secondary rncrgy, and a capacity of £l ,000 kw, pompdrﬂilvc data
on the Mcgdova and the four hydron1<ctr1c projects of the PPC are
slven in Table VI 7. TFrom this data it is secn that the cost of
dovelopjnp LlCCtr1 cnergy at fho Mcgdova hydroclectric plant
compares very fﬁvorablv with Thc cost of energy devcloped hy oth(r
(projected nlﬂnts on the Public Power Corporation network, .

() The Kprlce paid for clcectric encregy by consumers at thoe
mresent time varieﬁ widely over the Power Market Area, As indicnte-
ed in Table VI- 3, rotes paid by customers in 1951 vary from 6,138
Dr per kwh in KHle°k1 to 1 869 Ir mer kwh in Trikala, Thgse
iprices indicate iny the mrximum value of pewer since the demand
lereatly oxcecds The qupbly. Under conditions of plentiful clec-
itricity at lower nrzooq, far ﬁrrtt(l amounts of energy would be
purchased by all typeq of cunsumcrs, Present prices are nécoqfﬂri—
ly fixed at high levels lconus< of high produetion 2nad distribution
costs and *hcrcfore indiente 1ho value of nower only for special

or luxury uscs, ]

g

i el
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COMPARISON 07
HYDROZLECT

DOVA

1-7

WITH OTAFR

Energy in millions of
ner year

kwh .
. Construc—~

Location Cost Capacity

ticn icost -

Cost ner

aﬁmz‘aW Wb ¢

Cost per
annaal kwh

‘verase  versce DT KW of ﬁ°ri of total
PriATY  licndapy ot iDSERlled outbu* outoutd
secon-a VYRS canacity
U.85x30°% (kw) (0.5, o3 (7,5, BY {(U.s. %)
1.4 £ f4,000 203 26 229 135.70 .005€ L7051
51.7 3/, 180,000 367 576 Lo 3580 S0k J005
_ 18.3 2/ 50,00 155 13¢ ok 3EE£.00 L0122 L0083
¢.652/ Lo, 000 LA 0 I3 240,00 L0207 L0207
3,663/ 5,000 @ 28 1 Lo 775,00 0143 L0097

Lt the power plant, £nnual cost bzsed con 20-year eamort
5/ L intarest plus .33k -for operation and maintenance.
=, construction cost in 1952 as deterrmined in thi
3/ constructirn cost in 1949 as determined by Bbasco

of construction

cost
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(c) The estlmated charges to be made by the Public Power

The estimated chargxs are intended to be only approx1mdtion§lana

nre Indicative of the significant reduction in cost of powcf‘to”
h¢ consumers whlch will take place when the PPC faClllthSmdrO

brought into the Powpr Market Arua. F
%

% ’ TﬂbLL VI8

ESTINAHED AVERAGE LLECTHILITY RATES FOR 1953- SHl/
Class of business | Average rate
T ] (O /kwh )
Prlm@tc lighting 583
Powep ; 8
Publlc buildings 266
Strjﬁt lighting | 266 -

l/VProquBAbCO'S report, 1950, bascd on L%

caplital return, Ratos include 20% tax on
salus to ultimate cu;tombrs.

‘ % :
(@) The trub value of POWﬂr when considered on the basis
pf benelit to thO economy of Ln, Powor Market Area and of tﬁu

zby a Ve 5 watt ulﬁctrlc bulb usod for 5 hours consumes about 160

Tllumination by knrosenb LQHIle\nt to that provided by the con-
pumption of one kwh of O]LCTPIley would thercefore cost about

Lted to housbhold wiring costs and maintenance and about 95 ppr-
cent should be crpdltcd to the dlqtribution system, luav1nv 1bout

E; 470 Dr per kwh as the value of electric power cr. dltqplp to

kcneration and transmission.
For an altbrnﬂtlvh comparlqon of the value of power it is

Corporation for dlfferent typua‘of service are given in TJblO VI—§

ay vary considerably from the actual future ratesj howeve r; they>

grams of k*rosuno at a cost of ubout 142 Dr after de ductlng thbSa

3,800 Dy for fuol. About 10 pbl ont of this value should be crod-

konservative to ostimate that, in industrial productlon9 thu outpu

O
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outpu% with 1%

manual methods is at least aqnul to ihu 1nkor cost, £MAs manval
workers arc nowpnﬂid ar nveroge wage of 25,000 Dr ner dny, the
inereaged valuc "of the cutnut with mechnnization and power would
be 75,000 Dr ne% day, If cach worker regquirces € kwh in order to
achicve the 1ncru¢sud outpnt, its value would be 9,00 Dr for cach
kwh consumed, If it is further nssumed that 407 of the value of
the increased nuinut is ercdifotlc to power (and 607 to mcchaniza-
tion) and, of 1313 ameunt 78¢ g creditable to gencration and
trahsmission (95 ¢ for distribution) the value of the power would
bo about 2,820 D por kwh. '

On the bvo of the forcgoing, it appears that clectricity
served te the pdwcr market area s worth t~ the consumcr At lenst
2,500 Dr ner kw% Hewever, under the catimated PPC electricity
ratcs tabula tlnn in Table VI-f, the charge will be about 580 Dr
per kwh fer ]lght1ny and 186 Tr for nower. ¥ -
E;g@pgjgg_nowhl srurces:  As o opart of a comprchensive

program te develep the powel Tesiurces of Grocco, the Public
Powcr Corporation 1o censtructing the Aliverd thermal-cleetric
plant nenr Ch”fkiﬁ on the Fubecan Culf, abcut 200 km southenst of
Karditsn, Th1° plant will furnish cleetpicity to central Greeco

by means ~f 2 ir“nsmlasiﬁﬂ line ovtending northerly throuph Lemia

and Veolos to TlTl“C” with o gpur linc runring tc Trikaln (sce
Plate TX-1M), ul it is centemplnted that larec amounts of power
will he trans m%f1<d gsruth to the lLithens arcas ¢ : :
he Omrding t~ the Frasee report, the f1liveri plant will
ncnqﬂnt of two 37,700 kw mﬁXJmum capaclty turbines driving two
37, 500/%42,000 kva gencratore,., Tuel will be obtained from large
deposits of 119n“tc loeated nearby, Under maximum utilization,
the Aliveri nlmnt when operating cn the interconnected systom
of the PPC, cwu]ﬁ rencrate aboul 530,000,000 kxwh marketable encrey
ner yoear, Frnml(il@n of tho steam pl nt and the transmission
lincs to the DOW(r market area arce planncd for 19“3
Trwnsm1> sion nnd ﬂlctrlhniw(n facilitiess Tt is anticipot4
cd that the ”ubljc power Corperatien will have constructed a trans-+
misgicen line f;om Chalkis and » port of the primary and scenndary
distribvticn s&stom sepving the power Market Area by the time the
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Ebasco repert, 1qv main trapsmissicrn system will consist of a
single circuit 150 kv line ui11371n§ sluminimum with steel ceore
cenductors oteol or combinstion concrete and stecl towers, will

gunnort the D“WOT line, Stev- dcwn substations will gencraily be
150-15 kv pls nnrd for unattended operaticn, ’
For pUWPr ﬂ1°111b1t10n9 the primary voltage lincs
15,000 velt and “the sccondary lines will be 220-380 volts
lines will be c%rr1<d on wood or concrete poles
Flccfrlcify preduced at the Megpdova power nlant will be
fransmitted and distrituted through the public Pewer Ceronratio

system, Thc onJy additirnal construction required will c~n01qt
xtend from the

5 Will be
T The

of 38 km of 150 kv transmissicon line which will e

i \ ) X S

Morlova newer nlant to the »nrojected PPC transmlssion line near
T : . :

Trikala,

MogaSEDIlzed - Aﬁ%%vedfemelga% &l&W
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% CHAPTER VI

§

Et Q0D CONTRCL DBAINAGE, IRRIGATION AND
DQMS@ILQ WATPR SUPPLY RE”UIBEM&NTb

1., Flood Control

Karditsa plain havv been studied exten51vely by others, and are

the subject of several reports as described in Chapter I,  Based
on the aforementloned reports, a comprehensive program of flood

control under the direction of the Ministry of Public ‘Works is |

in progress of the present time, As it 1s expected that completlo

of the program w1ll substantially eliminate the flood control
problem in the axea, no further consideration of this problem has

been given eycopt that the rocommended irrigation systcm has been
planned so that it will fit in with the existing and projected

flood control works. 2
%
2. Draipage
Large aleas in the Kardltsa plain are affected by ‘high

groundwater tabl@ or by pondlng, as shown on Plate III-6. The

floodways plannud as part of the current flood control program
wlll scrve as dbcp drains or as lateral drainage canal outl@*s
and w1ll drain most of the water- 1ogged areas in the plaln.

1 g

g

water-table aftpr iirigation water is brought into the plaln areas
The location of the deep drains for the irrigation system are

i

Drdlnage pumping stations will not be nceded in the
selected 1rr1gatlon areca., Howecver, as pointed out in Chapter VI,
the ultimate dwvulopmﬁﬂt of the Karditsa plain will probably re-
gquire pumping to drain the low lying arca between the Sophadites

and FPoeneos Rlers near their conflu(nCO. Provision for these stas

tionsis providcd in the future power requirements dascrlbod in

Chaptbr vI.

Sanitized - Appro
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| required for 1rr1gqtlon, the Wulght@d irrigotion roquiromen

| &
‘millimeters for d samplc 1rrLgctlon arua of 100, OOO strbmmas were

P amounts in mlllLM“t rs Tor uach crop were obtainced by multlplylng

Crops

| ¥ e Lo
the crop rotations assumcd hercin, For these reasons the estimotes
| of net irrlgatlon reguirement were bascd on the average ‘ydﬁr roin= |©

N project in mllllmbtprs of dupth per month, Net crop raqulrkmcnt:

3, Irrigation
The pr&sunt limit.d extunt of irrigation in the Kurglféga

plain was d. gorlb“d in Chapt.r IV undcr "Land Usc and Farm “practicg|
and ”Ifflg tion FdCLllleS and Practices", The prSunL ylalds of |

E
under "Land UbupCapac1ty”

;rrlyﬁtlon wator rcquifﬁmcnt5° To dcectermine the

each crop by months and the avgrugb net drrigation ro qulr"munt in

.....

computed,

tion subtracted from the deturmination of the not crop rcqulr munt'ﬁw%

The arca in Lach crop was ‘»kun from Table V=7 for uropplng pﬁttprnw
C representing Lho expectud us\ of the lsnd., The Wulght@d mowthly
E oo

i
A similqr computation of the crop TbQUlLOMtﬂtS was ‘made

for the y@ar oi mlnlmum ralnfa]l The f‘qulrpd average

the water avallablu will not b@ suff1c1)nt to mecet thlo dtmwnd

It is cstimated Lhat such dry y(ars arc likely to occur oncb 1n 7
every 6 or 7 ybarg and that 94% of the wator requircments c n be

=l

I supplicd by cllmlnablng cover crops. It is bbllLV&d that thu
omission of the covkr crops once in cvery 6 or 7 ycers w111 not e
E =

materially affuct the fertility of the soil and w111 not affoct

fall,

was dotcrmlnpd 1 described above and losses costimated on thg
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requirement waq thus vsbimated to represent en average dupth of
921 mm, Peak demond was tolen as cqual to 1204 of the normal
reguircement in July vhich 1is tho peak month in the irriga tlon

SCASOI,

i !
it[! ! ; &
W e e
[

4, Domcstic Va Lex Supply

Althouvh there is need for improvements in dompstlc water |
supply systems a% described in Chapter IV, the guantities of watcer|

involved are Loo small to Jjustify development in conJunction with

lrrigation, G)ncral measures roecommended for railsing wntor supply

and sanitary standdfds arc dpscrlb :d in Chapter VIII.

———a
==l
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TABLE VII-1

TRRIGATICN WATER REQUIREMENTS
XaRDITS& PLAIN

(sample. irrisntion ersa of 100,000 str)

+H=IIA

Requirements tpril Mey Junc July Aug. Sept Oct.bégiig

. 1/ " ) - 5 W -

Net ¢ eguirements = mmo e 70 97 140 119 33 1 5%7

%: fgészgoi reane rm o 3 55 76 }09 ?3 %é % Lol
§. Gross divsrsion reqt.ave. year 6mmﬁ 78 125 173 249 2i§ R ;Z . 25 92} ;
L, Gross divcrsion regt. %O nd 7.8 12.5 17.3 24.9 21.3 5.9 %_2 9§.6
5, Gross diversion regt. m2/sse 3.0 L7 6.8 G9.3 7.9 2.3 0 .

6. ©Poak demend >/ m3/scc 11.2

Reinfall for avorage yoar assumed,
heen considored effective in rad
2/ T,08scs based ong 1. Surface runof?

losszs 15% of I

afficicnecy used

2. Canal opercriocn

3/ 120% of July diversion demand,.
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i CHAP m VIl

PLANS _FOR _DEVFPLOPMENT

-.-_.— e

1. Multi- Dgrbose Utilization of Megdova River Water
If the w%tar diverted from the Nevrovolis Ieserv01r wero
used ovrimarily for the generation of electric cnerpy, only 7k, 000
str could he 1ri1getea in the Karditsa plain, Conversely, if the
water were utllized nrimarily for irrigation, about 226 OOO str
could be irrleatod but then only seasonal secondary e]ectrlc cnergy

could be gonoratod

for various OOW€r dranfts and reservoir capaciiles, hhth Ehe JarFO |

reservolir area,‘amnlc storage capacity is casily obtainables the
nractical ljmit%ie the availability of water, As a factor of
safety, the practical limit-line has been set at £07 of the avail-
ahle mean flow éf £ md/sec siven in Plate ITI- -13, or 6,8 m3/sec.
From the data in Plate VITI-1 and with total niowect
benefits for vatlous combinations of power draft and correenondjng
irripgated area esfzmdtod according to the procedures described in

Chapter VI and XII it was found that combined vpreoject benefits

increased Contlnuoucly with inerecase in nroduction of Dr1mary pnwcr{ ””

the maximom bonoflf would be obtaincd by gencrating as muoh primary
power as boe,lbic, i.e.,, with a continuous power draft of 6,8
3/wo and a corresvonding irrigation area of 74,000 str, Howcvcr,
considering toa% the irrirable 2rea could be inercased %v 54 with
) corrcspondinr decreasc of only 129 in primary powcr production,
the latter ﬁlVlkjan of availablec water was adopted, The firm power
draft will tulS be 6,0 m3/5c0° 203 million kwh of brlmary powcr

while ]Oq mllllon m3 of water will he availablc for 1rr19etlon of
114,000 str oqch year, |

The a]tornitjvc of using all the water for 1rr1gntlon and
gencrating only sccondary power during the irrigation season was
invegtigated and rejected for the following reasonss (1) this

Sanitized - Approved For Releast : CIA-RDP83-00423R001300290001-5
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nlan would roquira duplicate instollations, onc for generating
mower during the ‘Summer ohd a companlon installation clscwherc for
winter gcneratioﬁ% the installation cost would thus be doubled,
(2) In diseussing this motter, officials of the P.P.C. indicated
ithat a large blo&k of sccondary summer power would be of doubtful

valuc to the Greck power nctworke ; —

2, Irrigation and Draigdgo Plahs Considercd
The depo&dable annual yicld of Nevropolils reservolr is
ecstimated to be il# million m3 of which 105 million m3 will be
'avallable for irﬁigation of 114,000 str during the summcr. The
balancao of the wﬁter will not bc available for irrigation as 1t
will be rclcascd%to generate winter power and will subscquently
be wasted unlossfan oconbmicaljsite for hold-over storage can be

| found, B :
Althoughltho scope of tho irrigation development proposed
horein compriscs only land to be irrigated by Megdova Rivier water
rolcascd during the swmmer, it is rocogpnized that additional

: k. i .
| supplementary water supplics will bo available after development
‘ i ; i
‘of the recommended project and that these supplics could be uscd
| to expand tho irrigated erca poyond the 114,000 str mentioncd abow
! The possible sources of supplumcntal water arc &s follows:

(&) Under the proposcd dcvelopment, 109 million m
of watcer rqﬁonscd for generation of power during the wintor
and wasted into the Pencos River could be utilized for irriga-
tion if held-over Dy moans of: (1) A roscrvolr located
botween the power plont and the Karditsa plains oxtensive
roconnaiss@nco of the arco failed to roveal a suiteble basin
for such afrescrvoir. (2) A rcservoir betweon the Karditsa
ploin and Larisas in this casc the water would be uscd oute-
sidce tho Megdova projoct arcas. (3) Watcr spreading for rc=-
charge of the agquifcrs in tho anlluvial fens above the Karditsg
plain during tho winter and subscquent pumplng during the
SUMMCT o ! !

(B)l Recovery of irrigution scopage losses through
pumping from dranins or shnllow wcllsjg as doseribed in Chaptdr
III, ~bout 18 million m3 of watcr cculd be covered from this

SQUTCC.

.

(¢) Diversion of puncos River wotur dnto the Mcgdova
projcct arca in cxchange for irrigation return flow from tho
Mcgdova project arca. The summer flow of the Poncos River
1s now useld to irrigate lands downstream from thoe Karditsa
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about bqual to the amount of water resulting from irrigation
roturn flows therefore, water could be diverted upstream on
the Peneos and replaced by return flow without diminishing
the net amount of water aveilable to downstrcam 1rrlgators.

(D> Pumping from small streams, drainage conals,
shnllow wells or artesian wells. The rough cstimate outlincg
in Chapter III indicates that as much as 47 million m3 of

wateor may be availeble in the Karditsa plain cach ycar throug

rocharge by pruc1p1tnt10n.

(E)
that off=- ghannul reservoirs could be found which could be
£illed by pumping from stroams during the winter period of
high runoff Pumps, using sccondary or dump power from the
P.P.C. network, wouid £i11 the rescrvoirs during the winter
and the water cculd be released for irrigation usc during thd
summoer. )

(F) Pumping Irom decp aquifers, Certain arcac withis
the Kardifsa pl“ln arc underlain with aquifers which arc
cstimated to give an average yield of 35 m3 hour for a 6 to
8-inch well 150 moters decp (sce Chapter III). A well yields
ing 35 m3 per hour could be used for drrigation supply where
water is valuable ond no othor sources are available, but
such supplics arc relatively oxpensive, It is Lstmﬁtvd that
pumping fﬁom nn 8-inch woll, at a 20-m 1ift, would recsult in
a capital cost of 750,000 Dr per str and an annual cost of
about 117,000 Dr pur str, By comparison, thce scleocted irrigd
tion arca w1ll have a capital cost for watur supply of about

200,000 Dr per str and an annual cost of 69,000 Dr per str,

Pumping into off-channel storage. It is p0551b1("

Althouﬁh relatively cheap clectric power will be aVﬂllablﬁval

for use in derlnL deep well pumps in the Karditsa plnln, all the

avaeilable low- llft sourcas of water should be developed flrst
prior to 1n1t1at1ng productlon drilling of deep wells,
Ths farmprs of the Kardlt plaln arc not accust&hud to

in compact blocko, For this rOﬁson, the selected 1rr1rﬂtlon "roa'
provides 126, OOO irrigeble str out of which only 114,000 str would

be irrigated cach years. A nut irrigated arca of 34,000 er in th
vicinity of Paﬁamas was Conbidbibd as a first futurc oxtpmsion t
the sclected 1rr1gﬁt10n area ut11121nL the supplbmcntal wqtor

suppllcs dpucrlbbd CbOpr w1th SUbquuLnt dqulOpmbnt taklng ploco

hOvacr, in thls rtport the costs and bencfits rusultlng from thby

"‘"‘.;
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Drainnge of the 1rrigated erea will be ccins idpntEWith
plan of the irrigstion systoem (sco Chcptkr IX)

and part of thp“

1

3o Recommended Plan of Doevelopment
The rpcommcndud plan is prescnted as a singlu-stﬂg“ dc-

velopment with a I=yoar construction period for comple Llon of the

X[ - B A =
irrigation fbatur@so The plﬂn of dovelopment consists of lhb o

following prlnClOul featuress
i !!' . . = »
1. Constrution of Nevropolis dam and Ko writsiotis

diversion dam to furnish 210 million m3 of water annually
for powur and irrigation U e

2, Construction of a power plant hcadworks near the
village of Tsardaki by munns of which watcr will be leprtbd
from the Nevropolis reservolr.

i -
! @ .

3+ Construction of a c¢omercte hichline concduit for
convbyanco of wat.r from the hoeadworks to a stecl penstock
1.5 km in length, "

4, Constr ction of an 84,000 kw hydrolechlé pover
plant nbdr Blasdo.

5 "Construction of an ivrir~tion system near Knrultsa

where 114,000 str could be irrigated annually. A sroject
draln‘gb ystum will be e nstructed in conjunction with th

irrig tlon systom, . I
DgthlLd OLSCPILLIUHS of the reeommondced works arce ¢iven
in Chapter IX, cstimates of costs in Chapter X and an uconwmic

analysis in Chn *tbr XIT. In Chapter XTI, the orgeniz ation of an

1rrigation distrIct to carry out the drripotion dvaI>pmkn1 and

to maintain thuTworks aftor c»mqution is desceribed,

i

i

4, Domystic Wai r_Supply ond Senitation

In ﬂdalflon to the dcvelopment project for the Ka}dltak ‘‘‘‘‘‘‘‘
plain dkbcrlbbd nbovae, moasuL ¢ should be taken by the 1hcal in-
habitonts to imnrovu domes tlc watcer supply ond sanletlon.

Domestic water oUupll&G can bp arotected apainst contnmInntlyn

by fenecing, and by cxeluding waste discharges through c\nbtzu tlon
of adequate sanltary fn 111L1u5 at locoations removed from sourcos
of supply. Thur- is no prov1SIon for obtaining water for domIstlc

VIII ~Lp
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ed wolls,
posecd duvclopmunt

install water d;stllbutlon systums whilec

the larger v1ll\tus will be in a p081tlon to

the smeller v111uggs w111
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DESCRIPTION O, T, RECOMMINITD WOPKS

i

Th- principnl featurcsjﬁf the rceemmendced wcrks,‘as in-

dicated on DlnteﬁIX-l, arc listed as frllowss

i : iy
(1), Rescrveir formed by Nevrepolis storapre dam on
the Mepdova Rivers; Knritsictis diversicn dam for diversien

of flcow frqm the Keritsictis Piver to the rescrvoir,

I i i i 2 —
(2) The Megdova power nlont, comnrising the powcr- i
plant headworks near the villape of Tsardaki, a concrete high-
line cenduit cenveying water from the neadwerks to a 1,5-km
stcel penstock, nn 84,000-kw hydreclectric plant near Blasdo
and a 150-kv tronsmissicn line 38 km, long tying in tc the
prejeeted PoP.C. netwerk ot Trikala, '

(3) An irrigation ~nd drednopc systom consisting of
a diversicrn dam and intakc at Metrepolis and n main canal
and latcrals covering the irrigatcd arco, The prcject drain
age system ties into the prescnt system leading to the Mepas
drain and th Voulgara Torrcent.
;I

NEVROPOLIS RTEERVOIR

. j{ . ) R ; iy :
Pertinent data cn the dam and rescrvelr arc given in
Table IX-1, For cxolanation of the sterage allcentions, sce

Chopter VITI. 7

1, Deseription of Site

The Nevropelis dnm will be leeated cn the Megdeva River
about 250 m uvstream of its ecenflucnce with the Kapitsintis Piver,|
apout 1R km scuthwest of Karditsa, 4t this peint the river flocws
in a srutherly aircctibn fhllbwjﬂr a rather well defincd and

slightly meanﬂoiiny course, making a few sharp bends upstream cof.

the damsite (sce Plate IX-2). It has inciscd & shallow channcl
ranping from a few noters to 30 meters in width and is charncteriz] ™
cd by an almcst cemplete lack of nlluvinl depcsits in its ‘stream

bed cxcent for o few lfcaticné where shallew denosits of sand and

grovel are fermed, - BT

At the ﬁamsitc, the river bed at E1 745 m has a width cof

IX-1
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RESE FVOIR & POWI'R PLANT

- —
Discharge characteristics

Drainage arca

Mean inflow

Mean inflow per year
Dependatble outflow

i —
;;.

. ) . Storagce

E&EZ,£}£E§~?P§ sL01a99 allocqtlons Il allocation storago
: , (106 m3) (10° m3)

Stroambed at dam | 745.0 .0

Dead storare for sediment 75

Bottom of live storagc 776,0 75

Live storagc 210

Top of live storage and snillway
crest r 790,0
Top of dam : : 793.0

.’.v

Heipht of danm abovo foundation
Area of rcscrvoir at snillway crost

opillway and Outlcf .wWorks

Peak inflow, oplllway desien flood
Peak outflow, spillway design flood
MWleum rceservoir level, spillway desiegn flood

;;;;;

Resorv01r outlrt at dam, inlect invert E1 755.0

Capacity during construction with rcservoir at E1 765 30 my/scc

Final capacity with rcscrvoir at Bl 776 7 m°/scce _
Qwer Foaturcs" _____
High-1linc condu;t D

Diameter i} ; 2.5 m

Length 1094 m

Capacity with rcservoir at F1 776 2k ‘m3/sec
Penstock . -
Diamecter 2,0 m

Length 1521 m

Capacity with rcscrvoir at E1 776 2% md/sce
[urbincs " : : .

No, of units ‘ Lo ;

Typc . ‘ Pelton Wheel |
Pating ) 30,000 Hp
Fenerators . ‘ C e e

No, of units S e
Crpacity ) , , 42,000 kw
Transformer 15/150 kv

Nominal rating @ 807 powcr factor 52,500 kva

<9
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banks is 158 M.

On the rﬂ{ht bank, = h111 rises annroximatcely 90 m a%ovov
the stream bed on o gener‘l slope of 431, The left rnk 15 much
hirher and stOOch, rising severnl hundred meters cn slopeq‘ﬂn—

preoaching 1.5¢ 1 in scme lcenticns, There is cnough 011 cover

to support an npund nt growth of treces nnd shrubs,

P
.;,
i

s E . ]
2, Ceclcgic Investigaticns
B G ARVERMIESLLIHS,

General descriptions The dom and rescrveir arca 13@

. .k . .
within formations ranging in nge from the Mesozoic to roconi
A11 r-ck tymes in this area 2re sedimentary. The older formwflon

(Mesczolc age of the Olcnos-Pindes zene) consists of Frey to 1\luo

compact well- buédod limestone interbeddcd with brown to n'nk CT .
rrey hernstonce >nd trownish urswllﬂcoou shale in thin lﬁyor

The flysh forma§1cn of Focene are (Tertinry) is deposited ‘over

the limestcene férmﬂtiﬂn in an uncenfermable centoct, The flyoh 7
congsists »f 1tern te bods of qPﬂll wcerus gilty shalc qnd sand-
stene shnle, The silty shnlce is woll bedded in thin b(doI“H6

e [ Al
contains very fine quartzite %nnd and a very small Dcrccnt of
#

micon, The STnd%t“ﬂO is n cr mh"ct rock in thick beds and onn51 ts
of finc qu”rL/1tu sand, Overlying the flysh stratn arc nlluv1n1
and rceent depesits of clay, silt, sand and yravel,

The llm' stone and flvsh fOTm“tl“Do in thc Mepdeova ropion

have becn subacctod to the Alpinc tectonic neveroents, ﬁoth for-
matiens arc fnlgod with a jeneral dip to the VE (ups 1ruwm) A
system of nonroklmatoly parn 1]&1 faults with o gencral leCCtl“n
from SE to NW LXlSth The strata at the right abutment ﬂro qo-

proximately hvri ontal, wthc‘*t the left bank they dlp Jnim

the abutment nn “nglos of frﬂm 20 to 30 degrees,

Mrst nf the ~ren to bo inundated by the rcervoir is
covered by a th1ck bed ~f alluvinl sediments or flysh (qrw1ll.

the southorn ghoro of Vovn 1“k( and 1 km southcast of V'vw 1nke,

These cuterons qro small and 1n crmpetent geologic cpinlcn, arc”
1

underlain by wwtcrtl ‘ht rocks. Rock outcrops give no ]ndiC“thn

: IX-3

ccous shale). OuiorOpq ~f Mesozoie limestene cceur at thc inte r_fmv;

socticrn of the poands Tzardaki-Rozeruli and Tzardakd- Ncohnrl, Aleng|

oved For Release : CIA-RDP83- 00423R001300290001-5
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~f pervious zenes ner is therco

\ny cvidoncee of sinkheles or'un**r;

‘eround solution chﬂnnkls, The rgurrvc1r rims at the hi{hcsﬁ 1cv01
are oxtroncly thivk and “DDTLOW‘bl( lenkace is unlikely,

‘ harthquzk«g of focble or medium intensity hove cccurroﬂ

|

itut these of n grcnt intcnsity hove not been expericnced, Thc

usunl design crltfrlw for scismic cffuets arc censidered necessnTy.

il' L e
(Geelogic plons and scetions of the dom and snillwny arc shewn on
‘ Ex ! | ‘iigrt

Plate IX-3, ;

ﬁﬂﬁéﬂ{ﬁﬁiﬁ Fxplfgjtjﬁns: The cxnleratory nropgram al the
of three diamend eore drill heles to esteTlish

damsitc conaisted
11leccnl gccleyic c*n ditions, dcloerminge cenernl exeavolion proades

<

and tc prove th(: bility of the fundaticen to supvort the
(turc,  Rering lc%s and locntioﬁ ~re given en Plate IX-h,
The saddlc to the 1oft of the dom owns cxamdned by vl
5 test »nits to %%turmjng the thickness of overburden to Led ek
(which wns frund %Lry neer the surface (0,20 o 0,60 m). v

The site for the provosed hoadworks wos inves I1,Utkn by

slruc-

imeans of twe iw“mnn core dvrill holes, Resulls nre civonn on
il
Platce TX-

-

Dﬂ!qwtu°“ The river bed censisls f Tocone Flysh reelk,
Iwith no overburd 3n° the flysh, which oxtonds up the rirht bank to
rl 752.0, is w\ll bedled with o strike MW to S -nd a dip o N,

Froem 71 7ﬂ2 toe ”60 the flysh is covercd by o bed of breown ¢l”y,

..... — ”‘“"";,
;1imostonc with ‘ﬂotrlkﬁ NW te 8% and a dip 50 MR, On the Time-

stonc A cempact Conrl“morﬂtc is bcdied with normnl contnet, The
I Intter is C“WO”QCC of limestenc rrovels cemented by grey calcarcoud
argyillocerus sha 1g9 with icints of sceendary cnleite and cracks

£illcd with srcy aprilloccous shrle, The c-nelemerate dn turn is

| coverc? by Pﬁgupc flysh,

The C’Tk berings at the domsite inddente o rather crmplex
recl fy. DHL 1n limestone is cncountercd to T1 761,5 and belcw
this cnnp]omcratc t~ T1 749.3. This in turn is undcrlain by
flysh, LAs the f}ysh relrnes te o lntor fecleogdic apc, it is cvident
that an bvorthr&St cxists rpd thnt the clder recks are under the R

¥ i
: ! W

%) rxi

younrer rocks,
In THE ﬁt Bl 741.2, a bed of limestene €,7 in thickness

- i | TX
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‘lprovortion of fljsh san® and sravel, Mo speeinl foond ﬂijnn Hrob-

was cncountered Vi h no sipn of conglomerate, /L Ted of qandp onof
| Tlysh wig Jntorbedd 4 with the limestone from 'l 722,90 to the
'botlom of the ho%o at 706, f,

rand no leakage of water is ex-cecled for a mirmite amcunt throu?h

tory atl the site %L is recommended lnat further investira Tlon° be

|the seccond in the center of the channel (B1 7%6) and 50 m deen,
iand the third onmtho left rank, ¥1 7G5, at an anelc of Hﬁoufo the
least, s boﬂrock is exposed or near the surfacce 2t hoth alutmonts
iand the river h<d9 evcavation w111 consist essentially of ”lrln—
‘Ding and thc formjnﬂ of o ehallow cutoff trench in the rock, The

lof the rock, Ityis not likely that externsive foundation Troatment
lan allowance for ﬂlI]ling waahine and proutineg has heoen 1nc1u“cd
in the cost ’cldet“ in Chapter X,

and cxcavation oﬁ rock for tho ﬂle7wdy and spillway channcl,

the north side of the Karitsiotis Biver at avout Bl £00, It will
pass through an arua of flysh (orgillaceous silty shalc and sand-

the slope of the bank so that therc is no danger of slide, The
irock is watertﬂvht and no scenage losscs are anticipated,

jon both atutmentg

\The overturden consists largcly of limcstone, with only a small

In D% oply flysh was encountered, Tt is watertisht rock

crocks in the 1th nowvever, in view of the rather comhloy gool—

made before const{ruction ﬁrawzng are sclarted with at lecast 3 mmro

borings at ihe d%msjto ng follows: one on the right rarlk vtqrilng
about 11 760, =i an angle of 70° to the weet and ahout 40 m decps

excavation will d sume an jrreoular crade following the contour

will tc rcr11r0d? however, nending further icld JwvrsL1<a1 ions,

4

ngllth Pedrock ic ncar the surface st this location

WS

and no gpecial froatmrnt iz required beyond removal of ovcr1urdon

Karits Jo§i§ canal and leerlon dome The canal m171 lie of

stone shale), the -beds of which dip steeply NP (30° to 60°) inth
9 ; L y

At tre S%te of thec Faritsiotis diversion dam flysh appear:
S .
»  The bhed of the river is covercd by a

8ands, gravel and holders atout 1 m thick, the Faritsiotis
g £ 9

g ;
bedng the only stroar dn the areca which has a rccent scdiment hed,

; i
lem oxdists cexcept the nrovision of & cutof{ to hedrock in h
river bed, Two diamond corc drill holcs were drillcd at this

—

1X-5
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i
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flow spillway with » minimum of cxcnvation, A sharp nosc on the

Ncgdova Tiver rnt(rs o gorgc which cuts through the Agraf@ Moun-

1092pitized -Approved For Relgase,: CIARDPS3-00423R001300290001-5 .

sandy silty clay) the typictl flysh strota were found, 10Cay nl=

c¢d n-ture of Thr flysh through which the tunncl for this structur
must bo Arlen9 tempornry supports ~nd permonent lining W711 be
rcquireds howcver, s thoe rock is pr-octicrlly watertight, no spe-
cinl plOVWSIOHS such ~ng grouting will rc rcquirced,

High- l%gc condudlt, ncnstock =ni power housc: The areal

gcolopy nnd ﬂ(olor]c scetions for these structures ~re wown on
Plote IX-10, 55 indicnted thercon, flysh is exposcd WTOnf the
alinement of the high-linc conduit, ~nd most of the penstock,
Alluvium 1s cxposcd along tho rlincment of the lower cnd of the
penstock and tﬁa nower hous¢, No difficult foundation prbblomﬂ
arc cxpccted concerning the high-line conduit and the pcnutock.
For final dosign, borings will he rcquired "at” the- power. hOUoC to
determine foundatlon conditions morc accuratclys, ,
M&tronolls diversion dom: This dem will be located in

the Korditsa plain which wog formed by alluvinl deposits of great
but unknown dcéths. The deposils consisl of clny, silt, gnnd,
sandy clay, silty clay =n? frovel, o borings were made for this
rcport, ns no specinl fourdaticn Lrostmont 3is roguired for struc-
turnl TCQSOHS;ihOWQVOT9 in connccetion witlh Svupaéﬁ losscs and

Anron protcction, boriners chouwld b ywode prior to final degsign,

3. Ncvropolis D“n nnd Spillwny _
So]cct¢on of sitc: 'The «ite scloeted for the dam is aboud
DWO m unstream f om thc conflucnce of the Knritsiotis Riv%r with
the Mcpdova aba norrow point where Ui contours of the sides of

the valley arc most fovorable for forming the abutments for the
pent there is o saddle which permits Lhe construction of an Qver-
left nbutment is fovoreble for leerlion of a tunncl for river
liversion during construction and 1oLer usc as a roservoir outlot

sce Plinte IX- 6} ;
About 2 km btelow its oonflu(nca vith the Karits Jogisiﬁthe

% IX-6

ternctce thin strota of soniston: ~nid sholc, Beenusce of the 1amindt

rclatively high?dﬁm contemploted,  About 800 m from the lcft abut-,q{ 

i
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‘onstructed at a nallow noint in the gorge near the village of
Boliavakia (see ”]nte 17-1)¢
d that
sccure equivalent

hmwcvnr9 a comparative study indicat~
a4 higher 1Hﬁ more costly structure would be required to
ictor%rco “““““
Tyne of déwo Several pu%lelP types of dam suitable for
:hc location were investigated prior to deciding on the rolled-
111 tynve recommcndod herein, With the abundance of suitable
sorrow material for core and qu]7 adijacent to the dams 1tc9wthe
ionvont1onﬁl rolled-fill earth embankment with impervious corc and
hervious shells wes found to be the most cconomical, The recom-
mended design is shown on Plate IX-6. )

The follow1ng tabulation gives the controlling dimensions

H the ombankmont

Top of dam 7973
Spillway CTC‘t 740
Bed of river Ny
Width at croci of dam 10 m
Slopes of impervious coentral core 1:1.3
Slope of pervious shell

Downstream 1-1,7

Up“tronm 1:2.2
Mindimum watﬁr level in roseorveolr 770,0

] An Jmperv1ou° cutoff will be constructed as an extonsion
of the core w1th bottom width of 10 m and side slones of 1:1.
%hc cutoff trcnch will extent a minimum of 2 m into the rock
mize secpage under the dam,

Desienc Thc stability and factors of safety of the dam
were determined, u51n9 the dimensions given above and test results
ifor the borrow m%torlal seclected., The anple of internal friction
jof the sand, pravel and brulders of which the pervious shells
will be construcfod was estimated to be 350, Material for the
lcore will bec takcn from borrow arca '"BY, The strength character-
distics of this matorl 1 as determincd by direct shecar tosts and

las uscd in the combutﬂtions WOTre:s

TX-7

Saniftized - App aroved For Release CIA-RDP83- 00423R001300290001 -5




| mcnt would not OXCUOd 0,01 mg/suo, Scepage under the dam (through

f vious core will oo carried into the flysh which is watertight,

W e

Anglc of 1nturna1 leCt]Oﬂ 23° 18° 5
Valuc of cchcq1on 0,95 kﬁ/cm 0,8 kg/cm

(G

[condjtlons: (1) The upqtrkdm q]ono qu%wcct to drawdown to Fl 770
with submergcd wﬁicht shell material telow and drained material
abovees downctro“ﬂ shell ascumed draincds both shells res sist hori-
zontal shoear forccs from the core which is nssumcd to be saturated,
(2) cudden dr- w&own ~nd scepnge line parallel to the slope”

The fﬁotors of safety for the two cascs arc summ“rizcd as

follows: oafctv factor
Casc 1 -idorl zontal shear annlysis C
3 Upstroqm < ' 1°89
i Downstron | 1.99
Cage 2 - Sudden drawdoWn 1.29

fé; . : |

by CXC“V“LJD? thc cutoff trench into rock,

| through the cm1nhkm(nt A factor of K = 1 x 107 = was uscd for the
cocfficicent of p(rmoabllity, thourh this is far greater than the
actunl value of thu corc material when properly compacted, The
analysis 1ndlcﬂt(s that thc totnl scepage lo2s through the cemhank-

the foundation) may safely be disrcgarded, inasmuch as the imper-

Borrow mutor1a15° The two principal meterials for con-
struction of the dam are sand, gravel and boulders of pcrvious
nature for the éhollq, and qlltv clay and sandy clay of low permea
bility far thc ccnfral corc, Shell materials in sufficicnt guan-
tity are found nn the Karitsiotis stream bed, extending for o con=-
siderablc dlstanco upstream of the conflucnce of Karitsiotis and
Mcgdova Flvers.: Four borrow arcas for corc materials were investi
gnted by means of shnllow explorntions consisting of auger borings
and test pilts ”s shown on Plate IX-6, Of these, borrow arca "BY
was finally sclccfpd ns containing the most suitahle material in

b
&
1

The ﬂbove frctors of snafoty nre considered adequnte for the
conditions CYlStlnF ~t the dam. Donger of piping will be éliminateq

Seepag " A scopape analysis wns made 1o determine the loss

sufficicnt quanklty. Borrow Area "B'" is pasturc land located abouft

pr)

:[;.. A ‘
g i : X-8
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600 m upstream of thc dnmeitec on thc 1cft bank, Threac test Sitsm
o% a moaximum dﬁntw of 1.50 m wore cxenvated nnd reproescntative
%nd composite fqmpic were taken from cach onc. The materinl was
found to be eandy olny containine trace to somc pravel os shown
n the loes in Plate IX-6. thilc the high clny content nrovides
he required 1mncﬁv1ou sncss, the adeguate vercentage of pranulnr
Anterial 1n0rcnscm 1ts strength charnctoristics TPorrow Aren
"HC" loented oonosifo borrow arca "B" on the rirht bank will be
scd sololy to qupolcm(nt any deficiencics, This borrow »ren wos
nvestipated by m?ano of auper borings A~3 and A-L, excavated to
A maximam drnth of 2.5 m., Samnlcs from thesc Torings werce clns-
‘ifjcd ns silt \nd srnd with tracc to somc clay. The clay con-
%rnt increnscs in the vicinity of boring A<k, while in the vicin-
ty of boring A- 3 the material is oractiex 11y entirely cohesion-

;eos. Borrow nrgm "A" at the damsitc wns eliminated s it con-

Fﬁincd Timited au antity of suitotle materinl, Forrow nrea "ph,
in thce vieinity of the conflucnce of Koritsiotis and Mcegdovn
Plvcrs, which is now used productive 1y for the cultivation of
corn was &Jscardqd because of the shnllowncss of the deposits of
imnervious mﬂtcr%ﬁl Coarse wnbrcratc for concrcte can be obtain
incd from the K‘TthIOtlS stream bed, and sand may be processcd
from loecal sourcés, Rock for riprap and prving can be obtained
from the outlet works and spillwey cxcnvation, Additional rock
can be guarricd %n the slopes on eilther side of the Mepdova Piver
farther downstrc“m9 where numerous cxccllent outcrops nre ~vail-
jabtlc at or near thc river bed,
} Lﬂboratorv‘tostsg Twe Inbaratory tests performed on the’

. s0il samples obtained during the scils investientions for con-

;struction mﬂterigl included sicve analyses, Atterberp limits dete
minations, Proctor compaction teste, specific gravity determina-
tions, COHSOlld“tlon, uncornfined compression and direct shear
tests, The 1°LLCT werc usced for the determimtion of the value
of the cohesion ~nd thc angle of dinternnl frictien of the scil.
All samplcs obtaincd were disturbed and the tests Derfofmcd on
thoem werce in the condition of compnction and coptimum moisturc
content, requiréd when rolled dn place. A detailed 1list of the
results of the above tosts appcars on Tabla IX-2,

} Sanitized -
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- EUMMARY Cr‘ TEST RMSULTS
ON SOIL SAMPIES FOR FRVROPCIIS ZAM CONSTRUCTIGY MATERIALS
- e Atterberg Casa-  Proctor Unconfined i?;: Nirect Shear
Natural Credation Tyipgeq eran~ Compaction Compression - - o B
Borrow  Sample ,, . - Lk ie TS
i P Moisture de Opt. orav- 2
e Aren He- Content MC § € 1L PL PI (Class.Max.dry mois.Stresg Strain®,. ~Cohc- ol
% ¢ ¢ g d @ unit Wi, ¢ lr?/ch g ° sion fric-
- 9 . Js__C_ _ _tion
o T (7 /m3) (T /57)
(bag samples)
nAT E-1 60 Lo,2 21.1 28,1 SC
"pn TP- 61 P2 17 41,6 21.916.7 SC.CL ~ ) o _ o
B=B . ép_% 26 23 51 36.0 20.215.f 6C.5C 1.71 17.5 3.60 1.0 2.33 9.5 23
AN TP-3 15,4 55 32 13 L8.6 27,221k SC i
S onge A-3 & AL 21.5 741 2 - - 0 s§F  1.7° 16.5 1.65 P.,0 2,7% k.0 27
mom TP-4 % A-5 60 33 7 3%.3 12.9 15 CC
TP-5 28 SFLML
Sample Yo, ( jar samples)
depth
4-1/1.90 22.95 42,0 10.9 22'.1
A-3/1.30 21.6 43,5 21.8 21.7
al/2,0 21.5 39,0 18.3 2,7
TP-3/1.40 19.k
TP- 5/- '}9.)_;.
R/0. 50 22.9
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headworks,

jtunnel where contlo] rate w:ll bc TﬂthllCd (qoo Plaio TX- 6)

jcapacity of 115 mg/f(c was determined by assuming the reservoir
| full at the ufart of the flood and rcducing the egiven 1nf]ow %y

L outflow is only 11¢ m- /s<o.

| epillway crest (Fl 790) of 20,500 str constitutes 827 of the arca

S %QEIQ}(EE ra%@mﬁa swAmevmwme"

The naerw channel and rolat1v<1y steep slopes at tho dam-
site require tha% river d:vcrclon be accomplished by means of a
tunnel for whjch;a good 1ocatlon exists in the left abutmcnt noso°

I —
horseshoc shape con(ruto 11n1ng 3“ cm thick, Thc dlmon51ons ]noldC

the lining will be 2,5 m hlgh by 2,5 wide, During constructlon,
the tunnel will ?ass 30 m- /sec with reservoir level at Fl '76)9
this is adequato!fol a flood with a veak inflow of 200 m~ 3 /sec
having an ostlmated frcquency of once in two years, Follow1ng
completion of tho embankment , tho diversion tunnel will bc convort—‘

g@;l]WﬁX The spillway design flood as develeped in Section
ITT-11 of this roport was takcen as 1,100 WB/Q(CQ The soillway

rescrvolr surchargc storarc, The spillway, Jocated in a saddle
about 800 m from the left abutm\nt will be a straisht concrote
spillway 50 m ]onp, with its crcst clevation atF1790 and aporosch

charmcl tottom at Fl 783 (sce Plate IX-7). The overflow crest will|

have a convcntlonﬂl shape tCImlﬂltlng in an apron and dentated

% bucket designcd to sprcad and aerate the overflow nappe. Thg spllL“‘W
| way channel is fn rock and is thc1<forc unlined., Tt lchq vack [

Although no flood control stornge is provided, th( ]arpo

regscrvoir arca Tcrves cffectullly to cut down vnetk dlschnrpcq as
descrited abovc;’wiih a dr51yn inflow of 1,100 m%/soc, the maximum

Prcparntjon of roscrvonr nreas - The rescrvoir arca at

of the, Nevronolls plain, Ihls plain, in conjunction with tho ad-

I1X-11

sponl

S

........



jacent hill and %ountuln Arcil, :ubnoris a nopulation of about
10,000 peonlc who 1live in the 12 villages situated ncar the plain.
A wmoeopgre 1iv1nn %q dorived by thesc inhahitants by farmlng the
‘plain and by nas?urlng 11vcstook About 2,500 str in the plain are
now irrigated fram the Mégdova River, Primitive farming methods,
lack of aieouatcwlrrlgatlon and dreinage facilities and the small
parecls of land gwncﬂ by cach famlly nave kept the average -haisivia!
farm 1ncomc at t%e J.oweT - then-suhsistence-level of about 3, 000,000

Dr per farm fnmlﬁy9 a limited addltnopal income is derived Trom
I sales of wood °nd from tourist traffic, =
, Inund«tlon by the reservolr will nermancntly eliminate
producticn on qbout £,100 str of small prain, 4,500 str of cofh,
3,200 str of qg&d potntocs, 1, H00 str of alfalfa and 6,700 str of
native pasturc And range. This represents a loss of qPrlculturfll
production wacﬁlu s 4 gross v“luc of 10 billion Dr, and a net
valuc, atter da&uc*]nﬁ farmine cxnenses, of § billion Dr. = The
value of thc 11nﬂ varics from about 200,000 Dr oer str for pasture
to 2,000 OOO Dr ncr otr Tor sood guality irripated land. Tt is
o:tlmﬂtod that thg inundated ands will have a value of 20,000
million Dr. ’ ' ‘ ;
Of the iO 000 pcople now dQeriving their livelihood from
the Nevropolis nlaln, about 5, 000 people will be displaced by the
construction of Novropolns dam and reservoir. Means should be
found of rosettﬂlng 211 or pﬂrt of thesc peoplc. Possible solu-
tions include (a) labor regquirements for irrigation of the larger
farms in the Kﬂ%dltsa Trrigation District (sec Chapter XI) (b)
labor TOQUiPeantb of industrics using Mecgdova pOWCT, (c) construc
tion 1labor for the Megdove project followed by tourist trade along
Nevropolis resc%v01r, (d) scttlement in new irrigation districts
in the Thcseﬂﬁv plains mnde feasible by cheap clectricity from
the Megdova hyiroclcctrlc pln nwt.e ¥ »
In thc #renarntjon of the arca prior to flooding the prin-
cipal work will be the rcTocatlon of a portion of the Kastania=-
Neohori road on the west shore of the reservoir and a small sectig
(2% ¥m) of the knst“p1q Tsardnki road on the east shore. = The
recsorvolr area W111 be eleared of timber and small trecs between

the 1imits of h1gh and low W“tor (E1 790 to 776)., Thc aren is

n
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rather sparsely woodod and the swlvqrc valuc of the timber fo thc
local residents woulﬂ morc 1h”n offsct the cost of thc reguired
clcaring. Thorcvarc no gaps or saddles in the reservolr area that
will require the ‘construction nf dikcs or cmbankments, nor are
there any known qroqs of sink holcc or dcpressions along the marcin

of the rescrvoir “that will roqu:rc snceial measurces to cnsurc

k
drainage ns the fcqult of f1uctu1t10nq of the rescrvelr lovel,
] I»

4, Karitsiotis ﬁivrrs1on
Dlvarelon of the Karitsiotis River will be accomplished
by means of a d]VCTSlOn dam 2 km upstrcam of the Megdova River

confluence and n "canal along thc north bank of the Karitsiotis
| 1lcading into fhc "Nevropolis roscrvoir, The diversion dam will be
la low uncontrollod conercte overflow weir with 2 cated intake and
| gluiceway on thn “1oft bank (sce Platc I%-8), The dam will be
30 m long and 5 m above stronmbed (crest Tl 800 m)s it will have
an ogec broflle_“ng n concrcte apron downstreom torminating in
o hucket., The gtrbﬂmbud dewnstream from tho bucket, will he pro-
| teeted apainst 6}051on by derrick-stone paving, Cutoff we 1ls,
| at the toe and qCLl of the dam? will be earried down to bed rock,
and as o further precaution to minimize uplift, the downstream
apron will be nrmv1dcd with dcep holcs a-d will e underlain by
a graded grﬂvcl ‘filter. Txecavation upstrcam from the dam will be
hackfilled w1th “impervious material., A slulccewny will te provided
with a radial fato 5 m wide and 6,20 m nirh between two abutments
vhleh will act as training wnlls and will cxtend about 20 m um ﬂpd
downstream from the gatc 5111, The left wall will ke dropped to
form o skimmer wcﬂr with its crest at Fl 799,405 n stilling basin
6 m wide by ?O m long with its floor at 798,0 will lead to intake
gates cach 1. by 1.5 m. :

The c“nﬂl will hove a bottom width of 3.0 m and side slopes
of 1 to 1, dr51pncd to convey a maximum flow of 7 mg/gcca As
stated prcv1ously, the eanal is cut inte flysh and nce lcss of

water is anticivated.
§ ‘

5, Power Plant
Powecr_ plant neadworks: The intake for power and irrigaticon

,,,,,,,,,,,,
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water will be lecated on the cast shore of the reservolr, about ]
6,5 km NF from Nevropojlq Pam and adjacent to the village bf Tsar—btw
dakl. As 1ndicftpd on Plate IX-11, the headworks will COHQISt of 1
en apnroach channcl leading to a tunnel 260-m long which w:ll v |
in turn7 dlscharpo into a concrrro hlph line conduilt, 1he approach“

and SWdeqlopes of 1+ to 1. Th@ depth of cut will vary unformly .
from O at the entrance of the channel to 20 m at the tunncl Dort&lnt
The tunnel, of conVﬂnt1ona] horseshoe section, will be Q,ﬁ_m high |

by 2,5 m w1do 1n51de the conoretc linings it will be on a s?1pht

prade, the invert clevation at the inlet vortal bheing 770. 5 and

at the outlet 7WO O, A bcll-mouthod inlet to minimize head losqos} -

.......

and a trash rock structure will be placed at the waterway ehtrancea‘

Service and CNEFgOHCJ slide gates, placed in a chamher about 90 m
downstream from the entrance, will he operated from the c@ntrbl
house through a Shdft cxtending to abvout F1 795. Access to the

control tower W}ll be from the Kastania-Karditsa road which pagsos:
adjacent to Jt,; The outlet portal of the tunnel will be &1rcct1y

connected to tlc concrete hjgh11no conduit. The scrvice gafe
operated from thr tower will prrmlt closure of the condult for

inspection and malnt(nanco. |
ngh lln( conduilt and tcrminal regulators The hiéh lino

1s E1 763 (max.w
(max. - static hoad 37 m) A tormlnal rogulator will ke p£ov1Qed
near the end of the high-line conduit, at the penstock jniet° vvvvv it
w1lll consist of an open well hav1ng an area of about &0 m?‘and a |
helght of about HO ms its purnosc will be to avoid tranqw1551on of |
water-hammer offocts from the pcenstock to the conduilt and to suoplh
sufficicnt water to thce pcnstock for a bricf period in case of cud.'"

den increase 1n demand at tqc power houso. In nrcparlng flnal
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Ponstock° The pcnuuouk (sce Plates IX-12 and 13) Wwill
| lcad from the hlah ~-1linc conduit at Bl 753 to the power huum at

Bl 287: it will bu a steel pipe 1,532 mlong, 2 m in UlqmuLbTQ
| with shell vxrylng from " to 1-5/8" thick, It will be Supportpa

| slightly abovu ground surfacce on conerote cradles, with nn@hor
' blocks at cha rtvs of dirc CULOM o grgdg, Nnx1mum static hu

house, The maxlmum fibor StluSJ under stoatic hoead will be l),OOO

wLLer-

psi, No wllowanco has boen made in the pipe thickness for
hammer as with Lhe high head en the plant and the time (10 sc
at which the govurnor will be sct for complote closurc, th wabor-
| hommoer pressurc will not excecd 1/ of the static hoead and thc

| tension in the p&pe perimeter will not cxcced 20,000 psi wﬁlch is

and the hcad los s 60 m or bout l)ﬂ of the gross heade~ this is
acccptable COnSTd(llng the uhort time of occurrcnce, 4Llthough
| Plate IX-12 1nd1patwg the penstock os hoving a uniform dian

when final dusi&ps arce made, considerotlion should be givcnuto‘in;
oroasing the diﬁ%gtor gradually from the bottom to the topg in
ordcr to reduce leCLlon losscs and water-honmer ond nchic%w pos -
sible savings 1n froight charpes (pipe scctions of VﬂTlOU“:dlﬂm-
eters can be ”nust<d” during shlpment), s no relicf wve qu is
nceessary, no wastu of wator will occur cxcupt through the nozzlos
during the 10 Uﬂ 12 seconds of closing timc, T '
Power housuu The hydroclectric station will be located
' ncar thoe v1llag0 of Blasdo about 10 km NE from tho dam, It will
be rceached by an access road from the Metropolis-Blasdo Ro oad, The
| power housc will be of the closed type of reinforced concreto

constcruction, %h@ substructure will boe of moassive conercte con-

0ll and watcer plplﬂ?? UletIlC conduits, and turbinc plts.
Switchgear, battorlos, shops ¢nd washrooms will bc houscd "in
the superstrueLure. The two ggncrntors will be placed %.5 m

Each gencrator %as tent“tlvely been placed between and dlrucLly

| planSanitized - Approved For Release CIA-RDP83- 00423R001300290001 5

well within the clastic limit, The pe*k flow through the pengtockvi‘fﬁ

g
struction and w1ll contain the nccessary gellerics for Lnspectlﬂn,

back from the downstroam end of the tailrace portal and 1% m apa art,
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connceted to the herlvuntal sheft Peclton wheels, 1In Iinal 8‘§1gn,
considcecration ¢ houlo be piven tu the use of wne vertical- shaft

Pclton wheel for'cach anit so ~s to reduce materially the sizc
of the power housc, 4 bridge cranc running the length of the
power housc willibo used to ercet ond dismentle hydraulice and
clectric mnchinu?y, 11 mnojor cquipment will b blcotrlcvlly

1‘
:
"

opcrated,
The Lurblnos will be of the Pelton type rated at 301000

Hp at 430 m h\&d They will be designcd ond built by rocognized
manufacturers oi proven uXpurlpﬂCb and will be oquipped with all
acccssorlies necessary to cnsurce the guarantceed OfflCanolbé """ and

uninterrupted OpbrﬁtlJno
!
The benkrutor will bhe 52,500-kva at 80 percent power factol,

50-cyclc, 15, OOO volt units with n continuous 15% overload ‘capacity

Each goenerctor wlll bc cquipped with o dircet-connected exciter

and o permancnt ma(nxt pilot {enerntol. The 15 kv transmission

linc from tho L_f\nt will doad unﬂ in the switchyard locnted about

4O m west of thg povier housc, Here, tronsformers will step up
the voltage to 1 50 kv, The olcctricml cquipmunt will be provided

with all “CCLSSOTlLS nuaoedaed tw cnsure the guarantecd afficlicncics

~nd anlnterruptod operation.
Ir ﬁnsm1351on systems From the switchyard at Blasdo, @

150=kv transmlsblon line designced according to accepted modern
standards will run about 10 ki caste rly to Karditsa and thenee
28 km north to ?rlkalg whore it will tie in to the proposcd P.F.C.
network, The pgwor market arce ond proposed transmission 1linc arc |
shown on Plate IX-1k,

i

JRRIGLTION IND DRLINLGE SYSTEMS

;’i
i
i[;
i
i

4

6, General plan
The gon@rnl layout of the proposcd irrigation system 1s

shown in Plate IX 16, The Mctropolis diversion dam and canal

intake will be 1uC vtoed in the chonnel of an existing torrent into

which the power—hous tailrace cmptics. The rels tively high clova-
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nrea to be

tion of the 1nt1ke works with rﬂvpkot to the
topether with thn 90n@rﬂ1 slone toward the north will noermit Pf—

foctive 010+T3buljon of drrir silon vater vy sravity, : | hﬂkm
| The m2in conal will take off from the divercicn @am"}n a im
k? dircction fOT‘ﬂ digstance of two kilcmeters then turn ce SﬁPle N
following the dowh— slope side of the existine drainace connl ns |

far ag the erst %nnk of the F@lén7js river, a distonee of Pm?m. -
From this voint, fhm canr1 may Te exlended lnter, at such fime -
that more water bcoomoo ﬂv”JT”*lﬁ to serve an aren on the west o
rank of the Sofaditis Fiver, T Mw;

All the erncwnul lﬂt&wﬂTc cxcent two will he

from

a8 wnﬂlcﬁio in Plate TX-16: the two ex entjon%
i
served from the wni ke on the rlf%t énnk9 an? nmeceond the ] erﬁl o
running westerly frmm the dom vhich will toke off from the ﬁﬁin o
leanal and be r.rfnoﬂ under the sirerm by < svnhon. s o
The Qcconﬁ“ry cantle will be loented so as to fTorm A par- e
""" : FETTETM

211lel prid sys tnm gritotle for mechorics]l methods of Ptrmln?,

They will o ﬂfoqt D km anert and hove turnouts every 500 m to the
i iz

tertiarics which will tole the “rrigotion woter to the €2 crms, bt

. . . . . A
every 200 m ~]0n~ the tertiarics o turnout will be nrovided! TFronm
. e . p "
these turnoutes THC farmers will eut ditches to irripste their
"" ]

landes, The tvnwoﬂ] loyvout will be ng shown in Plate IZ-17,
Arrigation W'an suppliecd to ihe hirn corners with return L& t@

uonow1n?

removed from the ]ow corners hV drainnge ditches

The mﬁjnﬁ lraing west of the Kalentzis Piver will tlé into JT
the existing Mepas draing those east of the Knlentzis will J5@111 “““““ -
Hinto the Vmu]pkr“ torrent. Sccondnry droins will parellel th """ e
lseconinry Jrrjﬁ'tjon connls as irdicated on Plate IX-18, Dfﬂlﬁé | "
will he ontjr(ly;grn"rnted from other typnes of cheonnelsy no mcly ' W
Ithe irrigation cf n le and the wgstu diteches, the latter SFT§JNQ to -
ntercept form w“c+~ “nd surfrce runoff., The drerins will ng‘gnn- T
lerelly 3 m dcep ﬁnd locatced so as to rococh denressions and Arens o
where groundwateﬁ is cxcessively hiesh and so that the distance from .

il

any noint in the irripated aren to the nearcst droin will net

. -
exceed 0,5 km, CGcenernlly it will be advantngeous to locnte the

‘drain narallel and on the uvnslope side of nn irrirotion oﬂpﬂ s




| .

CPYRGHT
d For Release CIA-RDP83-00423R001300290001-5
Qhosamtlzegl‘AEpr%y(el7 1X-18, S8poil matorial cxcavated from

the drain and from the parallel irrieation canal will be placed
between the dr;ln and the conal and will serve to carry a _gravel-
surfaced roadway, The latter will provide means of maintaining
the droin and ennul and will bc incorvorated into a system of

rural roeds for the area, The road embankment ond the low cmbankd
ment next to iha wastc ditch will exclude surfoce wotcer from the
drain,

7. Metrovolis Qi.vc:1‘9i011 oan
The diversion dam and intake at Melropolis will scrve to
divert 16 3/5(0 into the main ecannl and 3 m3/sec inte the casgt
lateral, As Qhown on Plate IX 17, the structure will consist of
an overflow wclg ceross the terrent choannel, a pnted sluiceway !
wide adjecont tb the dntakcs of the right benk, and two inteoke
welrs Uvrnﬁnﬂicﬁlﬁr to the sluice pate

. The intake weirs which
will act as skimmers to keep scdiments out of the canals will be
surmounted by q11dc rotes,  The entire structure will be founded
on carth, To prcvcnt seentec, undercutting and loss of water,
the arca 1mm@d1“faly upstream from the dam for o distonce of 1% m
will be covered by 2 clay tlanket which will be orotccted by a
lﬁycr of r]Drup. Protection agrinst crosion and scour downstrean

10 m. Cutoff W“lls nre teovzded at toe and heel of the sp;llway
and skimmer wc1rs,

»
;Ev

)
s

¢ Canals

The oonals w1ll serve n PTOSS wrrlqule area of JMO 000

;areq to allow for canals, road and %ulldlngs. Of the 196 OOO str
| of not 1rr1g1blawlﬂnd 11h 000 str would be irrigated cach year
beccausc a nart of the “rable 1and will continue to be dry-farmed,

i The m”ln canal c%pnczfy is bascd on a water requircment or duty
lof 1 m /scc for gach &, OOO str and the primary lateral capacitics
arc based on a d;ty of 1 m- /S(O for each 7,000 str. The secondary

and tertiary Cannls will have suff1c1ont capacitics near tnflr
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3and ""non.- 511ilpg” limitea, Gfutdﬁ ~nd Tocrtions were chosen so as
(to talnnce cuts ?nd fills as Fﬁr a5 possible. Rerms will b

ends %)"%%%Aﬁfggyegf rRelease ; TJA-RDP83:00423R0013002¢ 19‘99'?

simultancously,

y

nro-
vided for access, ﬂnﬂ mﬂlnf(n“ncn as shown on Plate IX-18, The
1y

material through WJACH the can- 1 will bte excavoted is ]FT{M
recent alluvinl 5011 In some low Jying arers the soil
sticky when wet and hard when dry, Outwash fans and terrace
have o sandy 5011 and arc rather nermealle, The soils

are 1n410“tﬁd on thu soll chFQiinﬁtion map, Plate V-1,

ideseribed, It 13 exnoeted thal ocengional pockots of ne 1v10u°

\\\\\

mrterinrl will be cnconniurcﬂ The cost cetimates nre "dﬁqu“t( to

| ches A PEedRety

allow for o(‘llnF such pockcls with e¢lay linines. Typical cqnﬂl

cross sections coted on Plnte TX-1F,

©. Irrigotion “tructu“‘g

qtrUPturc required in tn< crmnls will include ayphone,

FTOpsg cheeks, JlVl sion structures, wasteways, turnouts, drljnﬁgp
crogsines, “nd TOnd crossines, Typicnl structurcs arc <hown 1n
Plotes TX-19 and JX 20, | | B
| Parghall f?umg, It is rccommended that a Parshall

e nlaced at the uonnr ¢cnd of (‘Oh main canal nand lateral fo

jurpocc of o%txlnlnr n contnnuouv recor? of the flow in the.
ptandards for Th( desipn of Parshall flumcs can tre obt“in(ﬂ%\
tofcronce to Pullotan 423 of thc Colorndo Agriculturc FXpClebnt
jtntion, "The P“r°ha11 Mea urwnﬁ Plumcs', 1926, Where » lateral
as a caphcity of legs than 2 m- /%oc, 1 battery of modulces, q1m11ﬁr

to thosc dcqcrlbcd below, is rccommcnded.
Moduleg:  Modules will be ingtelled at the hends
ceondnry and Tar$1ﬂry lﬂftrﬁlh‘ﬂc shown on Plate T¥X-17.
odulcs for sceondnry ~nd tortin Ty loterale, skctches for w

arc shown on P]wt@ IX-20, would hnve can401t1cs of 300 anad 60 l/qcc

respcetively,

1.5 in flll WCF(;“HO“tCG ~nd w111 he gtoble for the 5011 conkltionc

il
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‘Ject ns having the followine advantngess

checeks will he ipstnllwd Nt stratecic loentions in the convevance
system, Tho purbosc of the cheels is to mointain water "evels
within narrow lf%its At junctions with branch cennls or laterols.
Sketehes of Thc%ﬁutomntic cheeks are shown on Plate IX-20, Also
known 18 ”constint unstroeom lovel potes', thesce cheeks congist of
float-huoyed seétor sotes with attached counterwedghts, f the
level unstrenm QT A eate riscs becruse of incrcesed flow in the
cannl, the flORé cots to reise the pate pormitting more water to

B, R - :
to its nrevioue hoicht, A 1ivp 1¢ nrovided nt the top of the rate

so ns to provent floatine dekris from vlocking the gate, The use
A -
i | . |

of these rutomatic checks has th fallowing advantnges:

turnouts to the form ditehes will be locntcd along the tertiary
laternls. As tﬁc weipght of » fapm turnout will he only nbtout

Sanitized - App

(1) Single modulcs ATc manufactured for various con-
venlent capacities raneing from 5 to 1000 litcers ver sccond,
Tnstrllcd singly or in com™ination ("pattery of modules") ,
virtunlly ~ny decsircd copacity ecoen bo achicved,

g ‘ . ) \

(2) wWith se¢lected slides 1n 2 rrttery sct dn an_open
position, thc diecharsc into o Tnternl remnins procticelly
constant, even though the unstream Tevel verics within certain
limits, nnd is indcpendent of the downstream levels

i = L . _

(3). The slides in the modules arc cnsllv onerated
and cnn bc closcd qulekly 1f nocessnry.

(4)  The cost of tho modules cOMPHTCS favorably with
conventionnrl slide grtes which de not hrve the ahove advon-
tnges, ST s

Qgggm@tié chocks: As shown on Plate 1X-17, nutomatic

the wetcr level upstream of the gante to return

(1) Const-nt Levels within narrow 1imits arc modntnins
ed nt thoe turnouts to branch conols or laterals irrcspoctive
of thc dischargc in the can2] in which tho automatic check
is placced. v .

(2) Owing to thc instantanccus resnonse of the auto-
matic choeks to chonge in whter level, overflew wostes from
the ennnls arc reduced to o minimum, rcsulting in consid-
ersblc sovines In whters -

(3) Much loss suncrvision of tho jrrigntion systom
15 requirced as comnarcd with that needed when non-2utomntic
cheelks ore usads .

£ : s -

(Mm The pricce of te nutomatic checks comnares
favorably with non-putomttic checks employing stondard slide
gotes, ‘ .

Fopm turnouts: As shown on Platcs IX=17 and IX-20 farm

I
i
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00 kg, they can be forricented in 2 central yord, hauled to the
1te, and placed by means 6f o ¢ma1l derrick. The proposcd desien
ghown on Plate IXiQO includes o stecl plate thot slides in A rub-
ber groove sct in’ the concrcte, fn1lowing ~ similnr design thot
hos hoen uscd with cuceess in the United Stotes,

Culverts: Tesisn of two tyvienl culverts for cnrrying
ronds over jrrig“%ion conals ore shown on Plate IX-19, A tynienl
small culvert will comsist of o preenst conecrctc pipe while a
typical lorec culvert will be chet in placec, Tlabkorate transi-
ticns upstream Q%H downstrerm of the culverts will be unncceseary
as velocities 4n the ernils and throush the culverts will e low
Siphons: " Invertdd siphens of reinforcad concrete will be
constructed wh(rg cnnals cross rivers and other natural droinnec
depresasions, Tho clevations of the canals relative to the notural
streom chonnels Ao not favor the use of flumcs, as these would
fcanse retarding chccts on fleod flcws in the natural channecls,
£ tynienl 31phon for n sceond ary crnnl do aghewn on Plote IX-19,
Dreps: The zlences of thoe cannles hove boen sclected so

et
&

[that cxeceseive scouring voloeitics will net occcur., DRecousc of

[ this provision, %ho installaticn of »n drov structure is rcquired
fwhrn the nturﬂlm@r ~und slepce exeecds the canal slene. Tyniesl
drons for ”ﬁcond ry cnnals will be, as shown in Platc IX-19, small
concretc struofur(s in which the cxccss encrpy of the fall will

be dissipated 1n a hydvnullo ﬂump induced by o gill in the lower
bagin, Rinrap pr”tcctlnn will b mrovided upstream and downstronm
of the drons, ﬂho 3ills moy he omitted for smell connls, Dreps
for vrimery c“nﬂls‘will consist of concroto-lincd sections and
a transversc sill to facilitate hydrnulic jump formetion and
cnergy dissipation, Such a drop will sometimes be combincd with
a cheek, wnsfcwiy cnd silt sluice,

Pufomqtﬁc westoeways: Thesce structurces, o sketch of which
is shown on Plﬂtc I%-1¢ will % placed 4in the main cannls ~nd
lrternls at oonvenicnt neints noar natural stroam charncls.  The

~utomatice Fﬂtcub which will ke similrr in design to that uscd in
2

the automatie ch(cky, would nermelly bhe clescd but will be set

€0 thrt in cnsc the woter level 4n the moin cnnal sheuld rise by
a prcdetermined ameunt they will open thus »reventing exeescive
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verLe ¢ el .
Emcrecency snillwnys will Dbe nlrecd
less dencendlng

in cans

in the e
Emorgonqy DJ]JWﬁyoa

[ i
on the main conal at intervols of about 5 km or

levels

i
| on the qUWntltv nf cross drﬂjnwvh cxpected to enter the
As shown on Pln t€ TX-19 they will congist of stonc-paved dc
gsirng in the cqn,] btanks, In c“ ¢ the canal henk also scrv

a roadway, thc w14th of etonc DTV]HQ will be sufficicnt to'a

" .
commodntc the rﬂ“* Aa 4n the casc of the automatic wastoways,
e H AL SRR

the cmergency ¢ %111Wﬂyq shruld be lcented so ns te dischargo int

pre
¢S J":L s
Com

atural stream ch nncls,
gggjnﬁrh cressings:

of na CfnPTLt(ublnc culvert is "h”wn on Platc IX-20,
tection will coa ist of rlorﬂp at the outlct, Scepage nrotectio

will be vrovi d(& by concrete conllars,

A typicol drainage crossing by menns
Ernsion orot

=4

|i§ il !
|A |!||||||||""" | ‘ 2

"tt L IX-22
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LSTIMATTS OF_cosT

1. DRasgis for T“st:umtcs of Pmst
In this chﬂnfor _the ust1mqt d ceosts of ODnSt”UCthD of

the works- Pbmprlqln“ pale r<crmm<ndcd nlant cf develcepment ﬂnﬂ the

censtruction proprﬁm are dlccu scd,

Detailed estimates of qnun+313~s and cost, prcnﬂrod for
the various fentures of the prejoet, are summrrized hercin with
the principnl qﬁﬁntitic “nd ¢stimted costs piven for acﬁ | |
fenturc, . The <St1m”tﬁd cests nre in drachmac for local cnstq and

In United Sta tw“ drllars for dmported materinls, equinment and

scrvices, Unit C"uts ~f c(nqiruotw“n woere bascd uoon DT&V?lllng

constructicn oqupmont and mcthmdsq

The con&tructivn program has been basced upen the exceution

of the work by quajjflod GCrcek controcters with the onent:on of

%fhc sccondary ¢ nd tertiary ITTJ(”thn cannls, Tt is rcc«mmand cd
:th't these cmna]s be congtructed by the Irrigntion letract ‘nﬂéu

.......

jmuch as the cqu1nmcnt 1(qu1rad for constructicn will be n@cdcd
i %

later for maintepance,

The nctqkstimﬂtcd CPnstructhn costs hove been jnP: 7
by 277 to prov1de for nvurhcnd9 taxes ~nd centrnctor! IOL. The

Hestimnted CfnqtructLﬁn costs hwvn becen inereascd by 117 tﬁ prov1do

[for unforescen Pﬁntlngcnozcs. The costs of engincering hnvo becn
lestimated at 87 of the totel LSflm”tLd crnstructicn costs plus
lleentingencics,

;
e
%ii
l
ks

P . Cﬁnstruptlvn,Unjts v
The prﬁpr ed develepment must be constructed in the m“st

; i

econcemical manner in the shertest neogsible time s ns to 1n ure
the completion of the varicus ﬁrﬁturcs in the order quUiT"d‘fOr,
lfthe initiation hf cpcrations, For this rconsen the work hes been

givide >d inte congtructjﬁn unltg cnch of which would be cnv?rcd %y

& |
i - : &
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Sa e pg » e < RDPPO3=0C OC 0C
a single C“ntr“ct ns Prllows: '

Cnnstrucfi 1 Unit 1: Nevrenelis dam, !
C“nstructlon Unit 2: Knritsictis diversicn dam and canal.
Crnstruction Unit 3: Pewer plnnt headworks,
Constructioen Unit i: Pewor plant including highlinc con-

ﬁ ‘duit penstock, prwer heuse and

. ‘ cquipment, o7
Construgtisn Unit &: Transmissicn linc, 150 kv, 3¢ km lcrg.
Construction Unit 6: Irricction and drainare system.
Censtruction Unit 7s 'Land preparation.
Ccnstructlfn Unit &: Reads.

i

L3, (Iﬂnstructjﬁh Procram

and the ponstoch”nd POWCT hcuso would bcgln in the spring of yoqr’w
i minus 3. In ycnr minus 2, CWDQETUOtlﬁn of thoe cmncrgtc hlfhlino

| i

| hchworks9 pknthCk “nd power hmusc weuld be CODtlﬂULd
| prlis dam would Lc completed, The year minus 1 would mark the
construction cof Kﬂr1t51ﬁt1c d1vcrn1<n dam and cannl tngcthcr with

completirn of thc cntirce newer plant and transmilssicn lincy con-
structien of the irripation qutcm w~uld centinue, In year 0, the’
snrinr ~f the fﬂurth year of censtructirong the pewer nlant nnd

,000 st unﬂer the irrigntion system would go dnto cperotions
C“ﬁStTUOtan OF the rcm11ndcr_ﬂf the irrisaticn system wodld con-
tinue until tha fqll of the year plus 33 and the full llh OOO str

would be undcer %rrlg(tlon in thc year plus b,

4, Cost Fstlm”tcs ' ¢ b
-The ostlm“tcs of principnl quantities and costs determlnod

as described nrcv1cusly in thlu chaptcr arc gilven telow in Tablcs
X-1 and X2, ' i

TLBLR X=1

j
. PRINCIPAL CONQTBUCTION QUANTITIES
ig MECTDOVA PROJFCT

1, NEVROPOLIS DAM

Strivping 28,000 m%
Structurnl cxcavation, carth 21,000 m3
Diversicn tunncl excnvntion, rock 900 m3
Embankmcnt pcrv1nus 370,000 m3
Fmbankment , impervious 111,000 m
Crﬂvcl filfer m3

11, 1000 T

1

Sanitized - Apﬁ“‘rii"\)ed For Release : &IA-RDP83-00
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KARTTO IOTI

TARIT, X 1 (Contlnucdl

MI'GLOV: PROJECT

Cencreto

Pztuplncus surface course
Cate valves, 1 m
Stecl nlpe, welded,
Rcﬂd clcenticon

DIVFESICN DAM

1 m dinmeter

AND CANAL

Rxcqutj“ng flysh
Backf111

Gravel bedding ﬂnd filter
Pkck paving

Cﬂncrafc

Catgs, slide, 1,5m x 1.5m
Gﬂte, rodinl, Sm x 7m

POWFR . T"I T HFKPWOBK&

FXC”VTtl“n, flysh and cnrth

Txcavatisn for tunncl, flysh

Bockfill

Pock paving

Concrete 1ining, tunncl
“n%rol tower

POWFR _PLANT

Highline

Excavatinn
Congreto
RO]anTClng stcel
Terminal regulater

Condult

Pcngtﬁck

Exﬁqvﬂflhn, flyqb

Backfill
Anchor blccks, crncrete
anotOCk stecl 2 rm diomcter

Powgrhmuse

Qtructurc

Pelton wheels, 30,000 Hp cn,
Cengrators, 42 OOO Kw
Switchyard and substﬂtlrn
Traveling cranc

Wor%shop

TRANSMISSION, LINE = 150 kv

X-3

PRINFTP L CONQTPUCW] N QUANTITIES

%OO m%
1 700 m
2 coach

115
Job

95,000
9,000
"800
800
L4, 000

436,000
2 600

100
1,000
Job

16,500
3y 020
1ﬂ+O
Job

2,600
’600
3,600
2 zho

janitized - Approved For Release : CIA-RDP83- 00423R00130029000|1 -5
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7o
8.

6.

| PRINCIPALL FARETETCTTON AUANTITITS

MGV, PROJECT

i
.
:Ef

TRETGS TION

MLtTOpOllS PlVCTSW“n Trim

Excayatlon ecarth
Paclkfill

Graveld brﬂﬂlng and filtor
Rock p v1ng

GWLLS, Slldu, Qm X %m
Cates, slide, bm x 1.5m

ITT]I”thH and Drainage Systom

Excavation, 1r11r%t10n canals
Structurcq

Mhdu]eﬁ

C}),\/qu

Dropa

Tmarf(ncy snillwnys

VQstewry%

Siphons

Parshall flumes

D1v35]nn roxes

Cu]vurt~ and trridrees
EXOﬁx ticn, drninape ditches

T/ ND ﬁPFPARLTION

ROMDS SURPACING

5,600 m§
1, POO m3
SOO m3
200 m3
1,200 m
L
1

425,000 13
1,694
1,528

12

ol

2

7

10

2,150
T
950,000 m

126,000 str

330,000 -

Sathed-Ap """

X L
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COST TETIMATF=
MECDOVA PPOJRCT

(millicng of drachmac)

1/

j Foreign "
I tem - Tomestic FExchang. o/ Total
Currency FEquivalent= “ _
levropolis dam ﬂn@ rescrvoir 3/ 42 4o 2,050 W, 1190
arits%otig diversion welr and 4,390 7240 5,130
cana ST |
owcer plant headworks 12,420 420 12,840
ower plant " 21,350 92,050 113,400
ransmission linc, 5,940 2,100 14,340
[rrigation and drainage system 24,1410 5,530 20,940
Land prennration 0,255 135 2,390
Reads i 2,825 L5 2,870
; Tetal 123,030 109,370 232,400

rewsimns < emnre s o o e el b

Netgsg:s ;/Jho above costs do not include intcercst during con-
" atruction. Interest during construction at W37 has
been included in the financing propgram described in
Chavter XIT, Above costs de not include allcowance feor
g/purchﬂsé"of 1and or cascments cxeopt os noted in 3/
S/Costs of imperted materinls and equipment were estimated
in U,S, dollars and converted to forcign exchenge cquive
&/alent at the rate of 15,000 Dr to thce dnllar,
Cost includes an allowance for purchesc of 20,500 str
of rescrvoir land, )

| . 8 R S . LA N VAT A L s

X-5
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I the total load eerved In order to effect the maximum ut1117etlon

CITPTTR. XL

o
,,,,,

ADMINTOTPATION, OPFRATION £ND MATNTENANCE

zii,
1, Coordinated Oporatlon of. the Megdova Hydroelectric Plant

best be dttalnﬁd through 1nterconnoct10n of all the major gen<rate
ing stations 1nto a single vower pool so that the combined’ goneratu“

ing resources of the interconnected network can bhe usged to carry

of the Megdova Dowor pl:mt7 and at the same time gain the eoonomlc“

whjch would be Qvn1]able from other unqt~ of the power notwork,

it is recommended that the administration, opcration and maintenance

of the Mepdova hydroo]nctrlc plant be nlaced under tha authority
of the Public POWPT Corporation of Crecce,
Cost of opcritlon and maintenanges The charges fSr elec-

ration and txanSmleeJon incurred hy the rocommendod drvoloomont

plus additional costs attributable to the use of thé P.P. ¢, trans-

mission and dnstrlbutlon facnlwflos, Table XI-1 gives tho cstlma-

vvvvv

power vlant and transmiq51on 11nc to Trlkala charges beyond Trika-

la incurred in trmnsmlttlnﬁ Megdova energy are not 1nc1udod in this

report,

I BLE XI=1

ESTINLTFD ANNUAL COSTS OF
OPERATION ANT MAINTENANCE
MECGDOVA POWER PLANT

(millious of & achmae)

’bescription Cost
¥ i
falaries and wages 1,275
Materials and supplies 14
Depreciation, equipment and nlant 1,17
Pent, light, heat, miscellancous 20
: Total 39619

|
i
m
i
:t»
:
i




It is roc?mmonnpﬁ tha f an irrigation district re or;wn17-
L4 to carry out tfc projcct for the development of the Kardits:
~tion has nroved successful in thc
and

Digtrict would be created by

lain, This typc of orpaniz

Inited Statesn For orogwct of uzmll size scope,
| The Bardltsa Irrigation
cans of & SDOCLﬂi statutc to te cnacted by the Parliament of the

élngdom of CTCPCL
ing in the Ve watuf nla

% cal limits of thc Karditsa Irrigrtion District would be dcilncd

h the statute,

The Jrnjpai'on district wou'Lfq

Consent of o majority of the citizens resid-

in would be required., The exact gcop%ﬂph~'

1

n executive bowré as deacribed bo?ow, Supcrvis

e

ey

1 Covernment wouid be pvov1dod to the cxtent of sceoing that laws
1re cnforced and 1’at satisfactory standards arc followed 1n »
[dmindistration, dosnvn, construction, oncration and malntcnancca
e ; the for tho
dtruction of the workq7 *he honds to be repald from the hrocoeds
ssments 1QYJLd upon the J nd, It is contemplated th%t the
onds would ba purchqskd by the Netirnal Covermment and by qu
sublic social scourlty agencies "IKLY,  The dlStTlCt
would have tcx1ng power in thatl it would have the authority to
ke 1ppr“1%Als Jnd-to collccet chargces with whlohhto
opry the bonds,

The distri

from4

e

g ]

district would have authority to issuc bonds con-

f nss

such as

ty—ot4>u@wfq

landvalue

ct would amlso lcvy charges as described belows
reveonues this sourcc vmuld te used to pay current onur“t-

and mo Jntcnwncc charges,

o NDrennization of the Irrnw1f1on District
L1though thr District would bc:a

Karditsa Irr19“t1on
ceal entity SCDTT&tF from nand 1ndupfnd(ntCi't1C Mcedova nower
levelopment,
ion district would be closcly associated, hoth d@vcl-
; Fer th:s

and coordjnﬂtcd

inasmuch as
pments will use wqtcz from the Vovropolls rcservolr,

eoson the mﬁx1wum degrec of mutunl cooperation

neration of the two activitics should te maintaincd., A suggestcﬂ

plan of organization for the irripation district is shown in

be mannged and opcratcd by“'
ion by the Natlmn-'

B :
the oporﬂtLon; of an power authority and the 1rr1ga-

=
A

=
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Secretary
Oneration & Fquipment Pool Peceivts &
Maintenance & Repalr Shop Disbursements
1 Supervisor 1 Supervisor 1 Supervisor &
2 lssessors 2 Mechanics chief collector
3 Foremen 3 Fauipment onerators 2 Clerks
2 Clerks 3 Laborers 1 Paymaster
| 5 Drivers
130 Laborers

1of the 1rr1paf1on dJStrlct

Table KAl1-2,

TARLE. XI=2
PROPOSTT ORCLWIZATION
KARDITS A I},mmﬂom TISTRICT

ExecﬁﬁivenBoagg
5 Members
Chief Fnrineer

-
b
[

3 . x“. N
Iixecutive roards: It is rccommended that the r’-man execu"

tive board be eiooted as followss
1 member annomntod by the Covernment

L mombero elected by majority vote of adult citizens
residlng in the dlSﬁTTCt whether 1andownorq or not

should be cntltl?d to exprn%o%. The qpp01ntmont5, b01ng of con-
sideratle honor, should te reserved for distinguished and Dubllc—

snirited members of the commun1+y

taff The suncrv1sor of the Opcration and Malntenanco

| The Cthf enrincer as th“ chicf exccutive should bc selectd
ed by the Board a* d should be %uh‘]cct to dismissal only by it
He should be an exocrlcnccd vngqnccr wjth Cchutlvc blllty as he




the malntcnancc aﬁd owaratlon of all 1rr1pat10n and irdlnage‘worka
t will also be his duty to call and attend mectings of cultiva-
ors in order to éstimate the nceds for irrigation water, The
gsessors will qu%ﬁoy the holdings of the cultivators, issue
atcr and nr@n”ro'rccords of land usc, The clerks will handle
typing, timckc*nnnfg and storckeening. The forcman, the laborers
nd drivers will %andlb routinc operating and maintenance dutics,
The Equlpm(nt Pool and Repair Shop will be rcsponsible
for thc oocratioﬁhnnd maintenanéc of equipment listed in Table
KI~3, and will also nerform renairs on mechanical cquipment in
ithe distribution ‘systems when requested by the Operation and
Maintenance S@ctfon ané avovroved bty the chief enrincer,
The Recefpts and Disburscments Scction will be resvonsi+
ble for billing ﬁnd collecting fcos and charpes, preparing pay-
i7011s and making routine purchascs,

i

[
&

'
L, Opcration of the Irrigation Tistrict

Initinl fasks: It is rccommended that survceys bo made of
Individual land holdlnn 5, prior to beginning the reclamation work,
to determince for cach holding the total arca of cultivable land
{which is sultable for droinage and irrigation. As discussed in
Chanter V under_iand Usc Capacity, farming in large tracts is
Inccessary for attainment of maximum vieclds, It should be the
] policy of the district to promete farming in much larger tracts
| than 1is customagy at precsents; the sizc tract devoted to a partic-
ular crop can bé cnlarged by coopérative use of adjacent parcels
in varied ownvrﬂhip or by redistribution and consolidation of

scattered pmrcois belonging to the samce owncr, Land preparation
which will be a pro1cct cost ns statcd in Chapter IX, should be
carried out undcr direct supervision of the district following the
property survoyé and following also, 1if possibtle, the nroperty

redistribution, L
Bevenuewcollectionz Fecs collected vy the district from
cultivators wii% be based on land values and on quantities of
watcr dP]1V(TOd as describced in Chapter XII., The part of the fee
based on land valuoq will be dAue whether or not individual 1and

owner irrlgato“ his land. The part based on weter use will pay

S

| XI-b

»
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E ater which OftOHiCqUSLS wwfrr]nrfjnp of the 1Dnd and hlghor costs

for maintaininge onn\1° qnd qtlucturcs.
|I 3

g TABIT XI-3

FETTMATTD OPFRATING AND MATNTTNANCE
g EQUIPMT IT REQUIFEMENTS

~ SFLRCTTT TPRICFTION AREA

# . .
It ¢ m Quantity
Mﬁn%meOﬂt 1nd “dmlnjstrntlon Use
B ‘
Staticn w“von ‘ 1

Opcration ﬂnd rﬂlntcn"ncL Section

Pick-up trucks 5
- Dump trucks 3
Road grader, motor driven 1
1

1

2

Tractor 120 Hp with caryall ¢

bulldOZLr attachment
Dragline, 3 A/ cu,yd. with back-hoo and -
shovel attacbment

Concretoe mixer, + cu.ydo

Sump pumps 2
Iand leveller 1
Small tools and sparc pﬂrtq Lot

Eaulpnent LDool and_ RCD“lr chen

Forge and anvil 1
Rattery charger 1
AdT compressor 1
Craasc pit and oqulpmcnt 1
Block and tackle, 2T 1
Small togls ‘ Lo

At thr bc¢1nanE of <%ch cultivation saason9 mootznrs of

cultivators WOULd be called bv the operations suvervisors to
determine tho qnt1c1n<tcd seasonnl irrignation requirements, AS
water 1is JSQUCd? the assessors would record for each land holding
the crops irrlpwfcd and the corrosponding areas, At the end of
the irrigation scason, dnta for billing purposcs would be for-
worded by the QES(SQOTQ9 thr~uph provcr adrministrative channcls
to the Reccipts%and n eburscments Scetion where bills would be
prepared and mailed to the cultivotors, The cultivators would be
i

4} ,
I ‘ YTt
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| required to pay “the asscssed fees within n reasonable specified
neriod of t1mc,; Puymcntq mey b< Pcmltt(d by mail or dCllVCrOd

LA schcdul( of nonultnos and dlﬂcnunts qhhuld he uscd to encourago

prompt nayment of bills. )

¥
i
Fi

5. Personncl
The success of an orpanization such as propcscd hercin is
dependent, among othcer things, upcon jts 2bility to attract and
- hold hiﬁh-grade%omployoes, Tn the employce rclationships of thc
organization, t%crc should be ample provision for climinating
ungsatisfactory employrgb and for promoting employces on a merit
basis, It is ai so essentinl that thc ordinary rulcs for rovern-
ment cmpleyces bc not applicable to a orogrem ~f this tyne. It
may be d051rnblc alse to distritute a nercentarce of the nct annual
profits to the cmployces as o btonus, This would have the effect
of making all the emnloyecs desire to sce the eorpanization onerate
at a profit. Salarics should be fixcd by the Bxccutive Board ond
the nelicey %hmuid be such as to normit the payment of rclatively
high salnrics to those in resoonsiblce vpesitions in the oreaniza-
tion, Aocordlngly allowsnces have been made in the estimates of
administration cost contained herein to pny relatively hlrh ‘
salarics to koy personncl at the outset and to permit salﬂry in-
creases in qu%vrquont yenrgs when snlary ranges will undoubtedly
be cmnaldclﬁbly grenter thoan at present as a result of the anti-
cinnted davolhppcnt of Grecee ns a whole, The salarics and warges
of the nurmanon% employces of the district arc inclrded in Table
XI-4 in which ahnual costs of nperation and maintcnance are given.

6, Maintennnce

The m“ihtcnﬁncc ~f the drrignticn and drainage systems,
will be ncrformod by the rcpular persenrel of the Oporation and
Maintenonce %cctlon and of the Tgvipment Pocl and Repair Shop,
Irrigation and drnlnafg systems will to maintained down to the
farm ditchoes, Which will be the resvensibility of the individual
cultivator. The supervisor of the Operaticn and Maint enance
section shall recquire the individusl cultivators to maintain thelr

[
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STIMW‘M; NNUAL COSTS OF
OPERATION AND MATINTENLNCE
SEIECTED IRRIGATION APEA

(milllons of drachmac)

;Description | Cost
al ries and wapcé 1,609

Mat€T1”1S and supplics 360

Deprecia vtion, oqulnm“nt and plant 260

Penﬁ lights, hcﬂt, miscellancous 15
ﬁ | Total 2,260 N R
i ‘
i s i - o wnee - g

ditches and shqil be cmoowcrcd tao affect nccessarv aintcnanco
1f required to protcct adgwccnt lands cr to insurce thce nroncr
functioning of tho nrojcet, and to charge the cost of such main-
tenance te the cultvatmwa The cstimated annunl cost of ?pcration'
and maintcnance is siven in Teble XTIk,

e

ﬂ]l; S XI-7 B oo » |

, | i -
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f'CHnPTER XII -

ﬁﬁSTIFICnTION AND FINANCING OF THE
r SEOPOSID. DVELOPMENT

1., Allocation of Construction Cost

The allOﬂ“tlon of construption cost botween power and
irrigation foatuxcs is given in Tablc XII-1, Where construction
Fvaturus have a common uge for both power and jrrigation, as 1in
the case of N(VIOpQ]lS and Karitsiotis dams and.the power plant
headworks, the cht between powbr and irrigation was assigned on
70% and 30% propovtlon rospectively. These percentages Wers
stimated on the "vasis of the proportion of watcr uscd for power
and for Lrllgxtlénvwhor water is uscd for both purposcs, half
was assigned to pOhuP and half to irrigation. The gstimated total
constructlon c05t of the plan of development as given in Table
XII-1 is 232, 400 mllllon Dr of wth vk, or 171,460 million Dr is
allocated to thp powbr feature

I&LLE XII-1
ALLOCnTTON or LON TLUCTION COST
| (mlllnons of drachmac)

J

7 Itemfi " power Irrigation Total
| 1. Nevropolis dam 31,140 13,350 44,490
" >, Karitsiotis diversion dam

, and canal 3,590 g 40 5,130
3, Power plant headworks 8,990 3 850 12, 840
4, Power plant 113, 1400 113, 1400
5, Transmission line 14 340 T 14 340

6, Itrigation dnd drainage
system " * - 29,940 29,940
7. Land preparation - 9,390 94390
8, Roads ] - 870 870
n Total 171,460 60,940 232,400

: ! : C ok I :
Xi1-1

e
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innual Power Aoncf Lis_nnd COSts 4
- The determihaticn of the direct pencefits attributable to

%
' 1 . iz ‘
fne generation and"sale of clectrical cnorgy at same future time

i 2,560 Dr per kwhs howCver, this figure is intended only to

Ehe Mcgdova powcr%%lant and other projcoted P.P.C. powel plants

oy installed kw And per kwh of primary and secondary CNCTEY o
basco aervices, inc. indicated in their 1950 report entitled

bost per kw of installed copaclty than the P.P.Co plants, and as
the cost par lwh Gs olso less, 1t {s concluded that the Mcgdova
nydroclectric plant also 1S veonnmically fopsiblie

Under th&;plan of financing proposcd hercing ropayments

lycar after projoét inougt ration (Year plus 3) at which time the

. L . R
percent including capital for speretion and maintenance of the

‘dOV01gment antil repayment boginsg would be 196 4800 million DT
. E . . . } .
including o roscrve for rcploacoment, 48 given in chapter X1, 18
2,610 million pr., Tac annual cost of amortization with intcrest
at the assumed fate of Wb percent OVaT thoe 20=ycar period 18

15,120 million Dr (sae¢ Table X1I=7)s The apnual cost during the

kwh of primary hnd sccondary power is 2,610 plwsl5,l20 or 17,730

TRRIGLTION PROJECT JISTIFICLTION

3, Lsoound Trrigation Bonofits and Costs
The direct beneflts resulting from the Kardltsa irrigatd

dannot be accurately sstimated. In Chapter vI it was demonstrated
{at the worth of Sectric poiur 9 the consumer could be as much

i%dicate the order of magnitude of powar beneflts which should be
C i

Chaptor VI also included a comparison votween the coft of

HElcctric Power program" that thouse power plants arc cconomically

' £
casiblc. AS the' Mogdova power plant can be constructed for less

E - . Ay g
 The apnual cost of cperation and mointenancs of the powel fenturce

20-ycar ropaymefit period for the annual production of 229 millior

million DT Thﬁs amounts to a unit average cost of 78 Dr per Kwihe

would be madc 1n 20 cqual annual payments beginning 1o the seventn

total allocated powar jnvestment at an assumed intercst rate of 4q

7

?

e

on




devolopment wore discussed in Chapter Vv, In Table y-16 the dircct
pencfits for the dotlected peot irrigation area of 126,000 gtr during
ifferent stages ﬂ% development warc given as the diffoerences
between the surplﬁs under present conditions and thosc to be ob-
tained in the future as a result of ijrrigation and drainage. Form
families, which pﬁrform a1l labor under prescnt conditions and will
lso moet practicﬁlly all labor requlrements in the futurc, will
‘njoy an additiongl bonefit termed the nlabor benefilt"., Both the
irect benefit ang the labor benefit are given in Table XII=2.

The latter is disgussod further below undcer Total Benefits.
§ |

F TLBLE XI1I=2 .
¢ IRRICLTION PROJECT JUSTIFICLTION “ -
: (millions of drachmae) y e o

Ttem , . Condition -
} - i | B C D
|Inves tment . 70,300 70,300 70,300
annual charges
Tnterest and amortization 5,410 5,410 o B B
Operation and maintenance 2,260 2,260 2,200
E -
Total 7,670 7,670 2,260
pnual bemefits oo ag.o00 43,30 : BT -
Dircct benefits 23,400 38,200 43,300
Labor benefits 8,500 18,800 21,100
' Ratio of dircct benefits . R
to chargoes - 3¢l 5:1 19:1 . B

tii’

1

NOTEs Repayment will be completed in the Year plus 21, The
vseful 1life of the development with the annual cxpanditurces
for operdtion and maintenance showil, will be much long-T
than this.

The allbcated construdtioﬁ cost of the irrigationibiah
ag glven in Tabie XII-1 1is 60,940 million Dr. Undar the plan of
financing propo%od hoercing repayment of capital investment would
be made in 20 equal annual paymonts beginning in the Year plus 2

2T WITLCIT mre—tiae Lot snvestment at an assumed intcrest ratc

!

of 4% purcent, including capital for oporation ~nd maintcnance Ol

» X1I-3
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the devnlopmﬂnt'bntil ropaymenf peginsg, would be 70,300 million Dr.

The annual cost of operation ahd mzintenance of the improvements,
including a res@rve for replaccments, as given in Chapter XI is
2,260 million Dr, The annual cost of interest and amortization
at the assumed rate of Hzm over the 20=-ycar period is 5,410
million Dr, Comparlson of annual costs and benefits arce given in
Table XII-2, f 5 B

L, Improvomuntmin the Standard of Living = &

As des C;chd in Chachr V, the development will result in
1ncreased ruturns to labor, Lubor costs under the various stages
of development were given in Table V-16; the increascs ovor pre-
scnt POnﬁJtlonS¥(COD(lt30n &) may be called the "Labor Bencfits"
and are given 1n Table XII-2, 1In Chapter V, the daily labor rates

assumed in dxtvrnlnlng labor costs were stated to be as follows:

Condition A t 25 OOO WT - - . . .
%Condxtion B 30,000 Dr

Condition C HO ,000 Dr
L Condition D 40 ;000 Dr

The DD%VC rates for fufurw conditions C and D are“thus

60% higher than those pIquJllng at present, In case the develop-
ment of GftLCU%do a whole proccdes faster than can be forescen at
present, it 1is llkuly that the future labor rates will be higher
than Lhoao 1ndlcatcd above, Thoe labor benefits in that case would
bc greatoer, but on the othor hand, the repayment capacity of the
project would %o less as discussced below in the scction on Repay-
ment Capacity.% As practically all of the work on the farm is
preformed by tﬁo farmer and his femily, most of the lobor benefits
rcpresent a better standard of living for the farm family. A
Ldrgc part of %hc urplus (scc Table V- 16) XCppt the portion

in the form of lHCTQQSLd 1ncomu to the farmer The 1mprovbmcnt

ln the standﬁrd of llVlng of the farm familics in the sclected
jrrigation areb will be reflucted throughout the roegion through
ncreascd retall trade and a gpnpral incrcasce in cconomic activity.

XT Tkt
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the sample 1rrlgatlon area were given in Table V-18, The 1ncrease

in adrluultural wea]th will create a demand for labor and a market
for the products raised on the dry farms and range lands adgacont
'to the plains, Furthermore a coordinated utilization of the dry
farm and range land“ in conjunction with the irrigatcd lands of
the plains will rosult in greatcr potential productivity of VVVV the
lands adjacent to the dsvolopmont arca, thereby increasing thu

These increasc may be as muoh

value of these oqntlguous arecas, 7
~of dry-farmed lands and 57 1n the

28 15% of the valuc in the case
case of dry pastur lands .
6., Increagcd Industrlal Aot1v1tv

The;

proposcd dOVblopm<nt will, as dnSLrlbcd in Chapter V, prov1du more

oxpan510n of lPduStTl”l activity resulting from thc

| cmployment for nén farm labor and scasonal c¢mployment for f arm
dabor,
processing of th% increcascd agricultural production arc 1nd1rbct
benefits which arce attributable to the recommended dovulopMpnt

Eii" i

The salarles, wagcs and profits to be oxpected from the

program,

ITncreascd Tax R@turns
Tho
Fiscussod in Chaptur Vo

city, a tax on 01thkr land or Jncomu was assumced equal to 15/ of
the surplus ava 1lablo after pmymont of subsistcnce living allow—

7o

re asons justifying impOSICLOH of a tax on land WOTL
As described below under Ropo ymont Cﬂpa-

ancce and project ‘che rges, LExcisc and other taxes now collucted

b

: by the National GOVLrnant w111 also increasce in dircct propor-
and in the cconomy

F, Forcign Exchdngp Larnings h
} The forclgn cxchange v nlu of the producc of the dQVolop-
ent arca was glvcn in Table V- 17. As Greccce must import fbod“(scu -

' XII 5
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9, Total E anvflts
The d¢rzct irrigation bencfits have bc n given in Tablo

;XII-2 The duvulopmbnt will wlso producce the indircct boene fits

‘or ”01v11 baneflés” described TbOVLo The values of the follow1ng

lare alrce dy 1nc]ud :d in the dircet benofitss

InCIQasué land values

Lﬂbor bbnuflts and benefits duc to increascd 1ndustr1al
ectivity are 1nd1ruct henefits which will be in addition to the

direet bCNOfltsoﬁ As stated corlic r, the labor bencefits will amount |

to at least 30% éf the total benufits, The monetary valuo ‘of tho
indircct be npfltv cannot be detormined accurately, It is Btllov-
cd, however, that the value of the indircet benefits will be at
31aabt equal to hﬁlf of the direct benefits and that the reotio of

total annual bbnuflts to costs w¢ll be at lecast 50% gre“tur than

the ratios shown 1n Table XII—L.

l

IRRlGATION PROJECT REPAYMENT CAPACITY

| h ‘
10, Funds for Pro1oct Rupavmont

The apa01ty of a farm iamlly to pay project chqrgcs‘

cannot exceced 1ts income less taxps and subsistcnce oxpcnség It

'has been c¢s tlmatoa that the minimum subsistence cxpense of a farm
jfamlly in the Kardltss plain now amounts to about 7.0 mllllon Dr
fper year (6,3 mllllOﬂ Dr farm 1ncome plus 7.0 million Dr from

lsmall home 1ndu5%rlos) but thaL this should be raised to ﬂbout
110 lellon Dr pkr vear, It is aosumjd that futurc taxes amountlng

subsistence lnSS taxps) must b( at least twice the proguct chargcs
pald by the famlly. Basced on the data in Chapter V, 1t hqs been
determined that the minimum size of farm required to achieve this

§ I
paymaent cqpac1ty 1s o4 str, In Table IV-6 it was shown that about

L)

i i
1 Eam




41% of the famlllps in th p1a1n have farms
slzes of this Hl/, about two=-thirds hove farms swallcer than 24 str
and therc is thufcforc, not cnough assurancc that they would be
jable to pay prOcht charges, If the Governm.nt will di-tributce
lands wnhich it owns so that thore will be no farms smaller than
2% str, the rwpdﬁmant capaolty of the project os a wholc would be
29,3 billion Dr (s\e vble XII=3) or about Y times tho rrojoct
charges., If on thv other hand the distribution of farm sizcs

,,,,,

rcemains about nb_at prescent, Lhu repayment capaclty would bc only

21,0 billion Dr. 2
M;g&mum sizg of Torms As stated above, the minimum aréa

required for a flrm family to carn subsistence, pay taxcs and

have left over sufflclunt marpin  to cnsurc project payment has

boen estimated to be 24 str. About 279 of thce land-owning Familicd

fin the arca now ““v09 however, less than thils amount so that moans
| should be found fo increasc tho erea owned by this 279 in order
bhetter to cnsure, project repoymont. It is likely thoat because of
the basc che rgcs rp@ommund .4 bolow in Scetion 15, many of the

| larger 1o and ownlfs will clect to rint or scll part of their lond
to the smallux 1fndownur50 the Government could encouragc thlb
tendency by grantlng long-term low=-intorest loans for land pur-
chasc, In ﬁddltlon9 the Government should ngLrlbutapubllc land
so as to bncour<go farm units at least 2 er in sizc.

Eiv
.

v

11, Effccts of IDCT(OSLd Lobor Rotes

| In the prpcoudlng spctJon the futurc income of the W50
' landless fa milivs in the arca, whosce incoms 1ls derivad only from
| Wagous, was shown to be 10 million Dr per family per yeile "The
present labor r“t 'S NOowW prbvnllln& in the Karditsa ploin as doeter=-
‘minbd by long- Stuﬂdlﬂ@ ceonomic conditions in Grocce 1s only _

1 25,000 Dr per df\yo Tn d.oormining projcct benefits, 1t wa's assulil=
¢d the labor r*tp would increasc to 40,000 Dr per day (scc Section
3 ans [ above)ow With this ratce, @ landless family would have to

| work 250 man—dajs to carn tho subsistence allowance of 10 million
Dr which ﬂppoaré reasonable, It could be argucd that the assumed

incrcase of thcilabor rote from 25,000 Dr

Ul
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‘ REPAYMENT CAFACITY Lo
Selected Irrigation Area - 126,000 str 1/
| (millions of drachmae)
? b
T 4 e TG, A AT v - s et AT T i " ) ’ 2 /
| 2600 landowning families =
PARL.I - Computition of tax .
(1) Net farm ihcome | 72,390 &/
%2) Subsistencé allowance 26,000
3) Project annual charges 7,670
(+) Surplus income (1) minus (2) minus (3) 28,720
(%) Tax, 15% of () 5,800
ﬁﬁﬂlhll;;wggmﬁuE@Eipghgﬁmﬁgﬁgimenﬁ Capacity YA
(1Y 'Present net farm income, per str 135,000 Dr -
(2) Increase in labor income, condition C .
minus cohdition A, per str 165,000 Dr -
(3) Total ) 300,000 Dr
()  Tp reach subsistence level from increased labor income,; a
family must own 10,000,000/300,000 or 33 str
| % ! i : ! Over | Total
| (53 Range in size, str | ' 2L4-27,27-30 30~33 33
L (6 Average size, str bey,s 128,95 31.5 68 Hht
| (7) Present net income per farm, | : |
(6) X 00“135 ' 30)"}' I‘ 308 ; >'}'tsz 9.2 6.0
| (8) 1Increased labor income per ! | g ;
farm, (6) x 0,165 o2 k.7 0 5.2 1le2 (72)
(9) Total, (7) and (8) 7.6 1 8.5 | 9.4 120k [13,2)
(10) Deficilency belowésubsistenceg 2,4 1.5 0.6 - 0 -
11) INumber of farms &7 ' 1100 | 250 | 160 1090 {2600
12) Total deficiency, (10) x (1)t 2640 | 370 ! 100 | 0 13100
| 13) Direct benefit 38,200 2/
. gl%) Deduction, (12) & taxes 3,100 & 5,800 8,900
15) Repayment capacity, (13) = (1k) 29,4300
, ‘
%§ 114,000 str irrigated annually
=/ From Table %V-6 there are by proportion about 2,000 land-owning
/ families in the selected irrigation area
/ Table V=16
” Table V=16
” Tables XII-2 and V=16
2/ public land distributed so that no farms are smaller than
2% str : :
h | £
; x11-8 |
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for industrializs 1jon and lond TuCl mation in Grocce which, if
succossful, would increasc the dorand and pricc for 1nbor. *such
an incrcasoc would not, however, scriously impair the ability of
the project to rapay the noece sary investment con51dkr1ng that

proguct chﬂrgosnl‘(q) Grecce is prlmurlly an agrlculturul country
with only 4% of th working popul~t¢>n cngaged in industrys “therc-
fore the sprcdd of lndu%tfldllértlun to the polnt where it w1ll
‘thc distant futuro, (3) If a l rg-—sCQle 1ndustr°allzatlon """ pro-
igram were to be Hut into effect, the prices of farnm Droducts would
undoubtedly rlbeithus lﬂCfc”Slng the noet farm incomes (4) there
ils a possibility of getting int.revst=free financing as described
i1n the following%paragraph. :

% j &
12, Effect of Fr@o Intorest :
Under thg Reclomation Law in the United States, irrigation

projects have bucn financed with public intcrest-froe moncye 1T
1t wore decided to subsidizce reclamation in Greece in llkp”hann\r,
:es a matter of n<tlonal policy, the annual charges of the proguct
iwould be mate rlaily roduced, Without interest the chkr[ss WUuld '
be as followss

1, Invostmknt (¢quals cost

of construction) 60,940 million Dr
o, Amortization (oac twontioth -

of Item 1) | 3,050 million Dr
3 Omer&tion and nme 1ntunoncL 2,260 million Dr

L, Totn & annual char gpg 5 310 million Dr
In licu of 1OWLrlng thu ennual charges from 7,670 million
Dr (Table XII-Z) IIIIII to 310 m¢11lon Dr, the aomortiz ation puriod
" could be shortunbd frum 20 yu“rb to 11 y if intorest-froc moncy
| 1s provided, 3 :
In the financing schedulc given in the next scetion, it
is assumed thﬂtzlnLorost at W% will be paid. It is shown that

ik
{

: { X1I-9
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T T,
inancing and 1its Pcpﬂymont b”SLd on charges nsscssed agﬁlnst the

\wltivators is untlrbly Pinsible with tiis assumption. On the
dther hond if it 1s decided to SubSldle roeclamation by granting
the ﬂssossmants could be greatly roduccd as

nterest=free mon»y,
Aoscribed above.

Financing Schudulu | SR
Thoe flnanc1ng of the recommended plan of dcvelopment should

National Government as, under éxist-

only fcas

.

be thoe rpspon81b1 i1ty of the

L
ing notional and 1ntgrn“tlonal COnﬂltlons, this is thc

iblc method of sucurlnb tho nGCLSSQTY funds.
It is prwpvuud that the National Government, through the

inistry of Publlc Works, duSl{ﬂ and construct the roecomended

development plan and turn tho 0)mpl\L<d projects over to the

i -
oy

opcrating quthorltlus. E
sod on the costimated con-

X is

A prupﬂsud financing SChudu1u9 baos
nJ cunstructlun program given in Chaptcr
in Table XII-5 for irriga=-

struction costs
iprosonted in Tablu RIT -4 fOL pqurs and

tion,

|
|

1h,

Chargos

The ch”rgbs for LlOCLTlClty arc

pascd on wholesalc price

Hdelivered to thoe ‘P,P.C, power notwork at Trikalao

A chargge suf=-

Ificicnt to r

ol in L the bonded indebtodness of the power plant cnd

is ecstimated at §

pcetive financial

»Ii

115, Charges for

to carry on nnnubl opuratlon and

Dr per kwh.j
gstatement in Table XII=7.

Trrigation ﬂnd Droinagc

The charg

to yield the rbvb

gs for the 1rr1batlon ‘systom nust
nue rcegquired to rotire the bondcd

nointenance of the power foaturcs

This charge is uscd in the pros-

be sufficicnt
indcehtedness

of the Irrige Llon Districte

Thoe chargcs for irrigotion water must

b

ond

sufficicnt to providc the funab reguired

mointopance of the proabct

annually for

oporation

nd to cstablish a fund for rceplacos

i
i

l
:
i
dut

&
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| | LOBLE X11=k
PROPOSED FINANCING SCHEDULE
MEGDOVA POWER DEVELOPMENT

i
ez
4
[
i

‘10 w—a o o Ay e cpaemer

Iﬁem

i i
il ; frape

| -2

, Enginee%ing: Field work & design
. Constructions 60% of Nevropolis dem 30% of
power plant head works, 30% of penstock,
20% of power house & equipment
3. Total engineering and construction
4, Interest on item 3 &
5. Total investment for year minus 3
i i
6, Englieering: Field work & design
7. Constructions 40% of Nevropolis dam, 50%
of power plant head works, 70% of high=
line_conduit, 30% of pens%ockg 40% of
power house
8. Total engineering and construction
9. Interest on items 5 & 8 &
10, Total investment for ycar minus 2

11, Enginee%ing: Field work & design

12, Constructions 20% of power plant and head

works, 30% of the highline conduit; 40%
of penstock, 40% of power house, 100% of
Metropolis and Karitsiotis dilversion
dams, telephone anc system water supply,
housing and sanitary system

: Total engincering and construction

14, Intercsp on items 5, 10 & 13

15, Total investment on year minus 1

16, 0 & M & RR |
Interest on items 5, 10,15 & 16

13, Total i@yestment for year O

Am?“ntw'

i i

'6;350f

anitized - Approved For Release : CIA-RDP83-00423R001300290001-5 -
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Grand Total Investment

NOTE ¢

L/ Intercst rate 4i%.
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© KARDITS4 PLAIN IRRIGATION "
S%}ected Irrigatiom irea, 114,000 str

Year ; Ttem fmount
-3 1, Engineering: Fiecld work & design " 350
2, Construction: 60% of Nevropolis dam, 30% of A
head works +80
- 3, Total engineering and construction 8,830
4, Interest on Item 3 L — 400
5, Total investment for year minus 3 9,230
2 6, Enginegring: Ficld work & design " 530
7, Constructions 40% of Nevropolis dam, 50% f
headworks, 50% of main irrigation canals
irrigation & drainage system, land prepa-
ration & roads for 25,000 str area 14,980
8, Total engincering and construction 15,510
9. Intcrest on items 5 & 8 2/ 1,110
10, Total investment for ycar minus 2 16,620 _

-1 11, Enginccrings Field work & design
12, Constructions 100% Karitsiotis dam, 20% ~f
head works, 100% of reregulation reservoir,
1004 of Metropolis diversion dam, 30% of
maiq.irrigation canal, irrigation & draine
age systcem, land preparation & roads in 5
25,000 str arca, 80% maintensnce equipment _12,090

R

13, Total cngincering and construction 14,290
1%, Interest on items 5, 10 & 13 1,810
15, Total investment for ycar minus 1 16,100
i | T
0 16, Enginecring: Ficld work & dosign 1,320

17. Construction: 20% of main irrigation canal,
irrigation & drainage system land prepa-

ration and roads in 25,000 str arca, 20%

of maintenance cquipment 620 _
18, Total engincoring and construction s 940
19. Operation and mzintenance 1,350
20, Intorost on items 5, 10, 15, 18 & 19 2a%?o
21, Total investment for yecar O 12,640
02, Construction: Irrigation & drainage system,

land proparation & roads in 25,000 str

areq | 6,680
23, Intercst on items 5, 10, 15, 21 & 22 2,750
2, Funds borrowed for construction in ycar ¢2

4,010 x 0,9569 3,830
25, Funds borrowcd for construction in ycar 3

2,670 x 0,9157 2,450
26, Total investment for ycar s+l 15,710

Grand Total Tnves tment 70,300

NoTE: &/ Intorest rate .

X1T-12
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3practir‘c of crop rotatlons attractlvb to the cultlvator, Based
on cstimates pr&scntfd in the seetion on annual Benefits and
Costs, the average annual costs and charges during Condltlon C

lof the davolvpmont arc given 1n Tublo XI1=0,

iABLE XII =0
IRPIGATION LNNUAL COBTS 4ND CHARGES

(drachmac pur strema)

fverage annual assessment, based on the value of the loand,
will pay fixed charge nﬂ will be levied against cach lﬂna
/ owner in the district 1rrcspyct1VL of whether water is uscd,

Charge will be dircetly proportional to the water delivered
and will pay for operation and maintcenance,

16, Projecet Net vaonuc and Do bt Servico

cserve roqulzomcnis and debt riVle arc shown in Table XII 7

juct will be much grcater than the period sct up hercin for _pro-
doct ropayment,

Annu%l cost : Annual charges
. . Opcration & Base Water
Amortlzation naintenance Total charge 1/ charge 2/ ?$t§¥;,m
47,000 20,000 67,000 48,000 21,000 69,000
L/ ‘

[ ;!El . bt |t i -
e i
|4 & : -
| :

ior power and Table XII-8 for irrigation. Repayment of GOVanIrnt
oans would be copplctcd in 20 yuarso the uscful 1life of thb pro-,
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TABLE XIT~
PROSPECTIVE FINARCIAL, STATEMERT
MEGDOVA POweR DEVELOPMENT
(millions of Grachmac)
Power Income 1/ Not fmortization Not secumileted
Year Investment selss . 85 Dr Expenscs epcrating with interest . . Hid = L
- wwh x 10° _por lwh revenue at 4% 2 surplus Burplus
-3 4+9,2C0 - - - - - - -
-2 66,370 - - - - - - -
-1 71,020 - - - 5 - - - -
0 10,210 L0 3,400 -2/ 3,400 - 4, 3,400 3,400
1 100 8,500 1,730 6,770 8,‘470 5y 1,700 1,700
2 20C L/ 17,000 2,610 1%,390 8,+zo = 55920 7,620
b 3 213 = 18,100 2,610 15,490 15,120 270 7,990
—
1
}_l
g
22 213 18,100 2,610 15,420 15,120 370 15,020
NOTES: %5 Opcration, msintenance and reserve for rovlacement
3/ Included in investment during this yoer
I Interest only o ) “
=/ 203 million kwh primery, 26 miliion ikwh scceondary which 1s coasidercd te have

revenue equivalent to 10 million kwh of primary power

Sanitized - Approved For Release :
CIA-RDP83-00423R001300290001-5
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TABLE XI11-8
PROSPECTIVE FINLNCILL STATEMENT
KARDITSA IRRIGATION DISTRICT
Selected Irrigation 4rea, 114,000 str
(millions of drachmae)
Inconme 1/ Net Lmortization Net
s __Year Investment = Area 69,000 Dr Expenscs = opcrating with interest er «‘_ccumulatedw
' per str © rovenue at 4t ¢ surplus surplus
=3 9,230 - - - - - - -
-2 16,620 - - - - - - -
-1 16,100 - - -5 - - - _
0 12,86%0 45,000 3,100 - 3,100 - 3,100 3,100
1 15,710 70,600 4,830 1,790 3,040 - 3,040 6,140
= 2 90,000 6,120 2,260 3,920 5,410 ~-1,460 4,680 o
o l3+ 100,000 5, 6,900 l{-,?:o 5,410 - 770 3,910
v 114,000 =" 7,870 5,610 200 4,110
N
21 114,000 7,870 2,260 5,610 5,410 200 7,510
NOTES: 5/ Opcration, meintenance and resgrve for roplacoment
3/ Inciuded in investment during this year
=/ 126,000 str net irrigable, 114,000 str irrizeted annuzlly

Sanitized - Approved For Release :
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CILLDIFR_XIIT

| CONCLUSIONS. :ND_RECOMMEND ATIONS

IT I8 CONCLUDED THAT:
1. Thc‘watgx and soil resources of tho Megdova basin and
w -

of the lmmpdlatu aren and the country as a whole,

da Rrguluilon of the flow of the Megdova River by means
of the NUVTOpOllu dom and reservoir oan justify an installation of
8% 000 kw dbppndwblb capacity at 28,5 perccent load factor so as
to produce annua 111y 203,000,000 kwh of dependable encrgy and
26,000,000 kwh uf secondary crnelfy. :

3, The Megdova hydroclectrice plant can be constructed and
operated for th following approsgimnte costs in millions of Dr:

Ca pltal cost 196,800

Annual cost of ope r‘+1un,
meintenance and ruserves )
for  replacemunt 2,610

unnu 1 cost of amortization
with 4 porcent interust

during a 20=-ycar repayment
pbriod 15,120

Total annual cost 174730
., Primary cncrgy from the Meglova power plant deiivered
at Trikala (on the Public Powcr Corporation transmission system),
willl cost only 87 Dr por kwhj the following compa rison shows
Megdova power to be TLluLlVbly cheaps

% A
: Megdova Kromasta Ladhon f4gra Lotros

l[[ o ' #

P.P,C, projcct %tatus - Projectad Under Under Under

f ‘ const, const, const,
Installed capmcity, lew 8l+,000 180,000 50,000 kO OOO 5,000
Estimated const, cest,
nillion U,S, § 11,4 61.7 1843 9.65 3.88

:i

3 : XIII 1
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Year const, cost

estimate was ma@e 1952 1949 1949 1949 ‘i 19497
Primary cnergy in
million kwh per year 203 366 155 L8 28

Cost per kwh of primary
energy (20-ycar amortiza-
tion, 45% 1ntprost), Dr 87 261 183 310 21k

| 5¢ Ls a 5pcond step, an additional power drop of vaut
1150 m could be dqulupcd below the proposed Megdova power plants

further mapping is needed to study this possibility (scc Rpcom~
mendation 2),

i
6., A part of the water rolceased from the Nevropolis ro-
scrvolr for puwgr generation can dircctly irrigate ennunlly

:llk 000 stremmas of fortile land in the Karditsa plain,.

7« Thec Kdrdltsa irrigation systom can be constructed and
operated four the f Llowing approximate costs in million of Dr:
Capltal cost 70,300

Annuql cost of dpul&tlun?
mointenance and roserves
for replacement 2,260

Annual cost of amortizotion

with 4% porcent interest

duriq& a 20-ycar ropayment

erlOO ‘ 5,410

Total annual cost | 7,670
8. The pr\SLnt distribution of farm ownurshlp is such

arca in the Kardltsa plnln own luss than 24 str, which is tho
minimum needed to[prov1uu sufficicnt incomc to pay for iirm-famlly
subsistence and prOJOCt chargesy the remaining 73%, however, will
FLCOlVO income of 21,000 million Dr in cxccss of subsistence and
taxcs, or about 2 7 times the project charges. If public 1ﬂnd

arce distributed 1 a way so as to increesc the minimum size of farm
unit to at lcast ;q str, the project rcpaymant capacity wqulc be

incrcascd to about 29,000 million Dr, or almost four timcs tho
project chargeso'

9. The maln fecatures of the Megdova project as llStLd

-~ | X1II-2 m
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{bolow can bo cumpl ted in thruQ construction scasinss
flo NuVTOpOllS dam ont rescervolr

b Karltbjotls Civersion dam

¢, Powcr plant headworks and highline conduit
Ao qunsLuck, power plant and transmission 1ino

Co iMotlupulls diversicn Jdam
b Irrltatlon system for 50, 000 str
Cons truotlon of the remainder of the 126,000 str irriga=
tion system (114 000 str irrigated cach yoear) would bo ¢in dn the
| spring of the fourth construction scason onc couls be completed
| by the £a1l of thc seventh construction scasOlle Gencration of
cleetric pncrgy ano lrrlrntlun would begin in the spring following
the third CUnstruct1on SUaSOMe i :
10, The Mcg(ovn project 1s cntiroly feasible from an
engineering v1cwpoint and is immodiately justificd as & financial
venture and as ;n ccononice undertaking.
;;; ‘
IT IS5 RECOMWENDED THAT:s &
1. Preparation of construction designs, plans, specifica-
tions and contract documents for the exccution of the following
principal oonstructlon features be started at once in order that
construction may be initiated as soon as finaneing is arranged:

8, Nevropolls dam and reservolr
be Karlu%LOtls diversion dam
Ce Power plant headworks and highline condulit
d, Penstock, power plant and transmission line
€, Metropolls diversion dam
high Irrlgatjon system for 126,000 str
2. To ald in preparation of the final design of the
penstock and study possible development of an additional power
drop (sec Conclu51on 5), aero- ~topographic maps on a scale of
1:10,000 with lO-m contour interval covering the Nevropolis resers
voilr, the Kardltsa plain and the intervening terrain be prepared
at once,
e The cost of the Megdova hydroelectric progoct be
financed by a loan bearing Y%.5% interest in the amount of 196 800

e §ﬁiui 1
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Pf the Karditsa irrigation systoem be financed by a loan bearing
i! i
%.57 interest in the amount of 70,300 million Dr, ropayment to

Txtcnd over a aO-year p-riod.

am and resorvoir bp turnud over to the Public Power Lorporatlon
for opecration andiddmlnlstratlon pased on an agrcement between
ithe Public Power Corporatlon and Karditsa Irrigation District
Whereby the dlstrlct shall be granted e firm allocation of wator
for 1rrlgation. ’f B
5e AN Ir11gatlon District for the Kerditsa plain be
established as sopn as financing 1s assured; the district should
be directed by aﬂ sxccutive board composcd of 4 membors clected

by the residents oj the district and a 5th member represcnting the
‘Natlonal Gov: rnment, Furthor participation by tho National Govern=-
:mcnt should b llm]t(d to teclinical gulcdance, ; '
6, The 1n1t1a1 task of the Karditsa Irrigation District
be the oonductlng of surveys of idividual land holdings with the
‘view toward (a) ;cdlstrlbutlon to climinate scattered ownership
lof separated parculu and to compcns ste for rights-of-way taken
for canals and roads and (b) promotlon of cooperative usc of the
land to permlt faymlng in sufflclantly large tracts to reallze

7. The Golenmfnt sell publlc land within the Irrigation

District in a mannkt so that the minimum size of farm unit shall
be 24 strs long- turm low=intorcst loans should be provided to
small land ownors 'to cnoble them to purchase public land or land
now belonging to large 1andowners . '

8, Ma 1ntunance of the completed works by the District be
carricd out with' v1gor and dispatch,

9, Rupayment of the loan of 70,300 million Dr be under--
taken by the Kar“ltew Irrlgﬂtlon District from revenue obtained
"from assessments on the lands bonefitted and from the sale of

lwater on a quantlty basis,
10, M&ans be Tound of rescttling all or part of the

10,000 pursons now dwelling in or ncar the Nevropolis plain, many

Spm o b,

O Ny
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' Saniized - A BT
o whom will huvP %

¢servolrs p0551bib solutions 1nclugb (a) labor erUlTOantS for

}rrlgahlon of th< larger forms in the Kerditsa Irrigation District,

(b) labor ruqulrumgntg of industriss using Megdova power, (c)

construction labor for Megdova project followed by tourist tradd
along Nevropolils TLSLrVOiT, (@) settlement in new irrigation di=-

‘tricts in the Thusqaly plains made foeosible by cheap oluctr1c1ty

from the Mcgdova hydro ;lectric plunto
ll° Gulddncv by the Natlona] Government be oxiﬂnd“d to

following SubJuCtb° crop rota tlon, use of I rtlllzbrs, live=~stock
management, land 1nd animal dls\uS(sy food processing, 1rr1g(tlon
methods ond domustlc water supply and sanitation, ‘

12, Productlon drilling of deep wells in the Karditsa
plain be postponcd until all cconemic sources of surface water

and shallow groundwuter in snd surrounding the plain have been

i
fully utilized through storage or by pumping utilizing olectrici~

ty from the MdeOVu powr plunt. Tn the rogion contiguous to tho

should be studledufor p0551blp dqulopmcnt for irrigation utllulng

Megdova pOWbT.

13, & btudy be made of thc arca downstrecam of the Karditsa
plain relative to the offcctive utilization of watoer
ithe Megdove powor plant during thu winter, and return flow result-
‘ing from 1rr1tutfon of the Kardltsa plain during thc SUMMCT o
14, Tho hyoroluglc progrﬂm initiated as part of the in-
ration of this rcport be con-
aining

vestlgations 1badlng to tho prupa
tinucd and that iurth\r 1mprovcmunts in the program of obt
‘precipitation ond stroam=flow mtduuT ments be made as describod

;in Chapter IIT,

XI11-5

roleascd from

T
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