Table 13-3 Water Utilization Purposes In Each Water Quality Class

Class I
{Clean Water)

a) Drinking water used'aftef sterilization only

b) Recreation (including water required to be
touched by human bodies 'in swimming, etc.)

c) Cultivation of trout _

d) Breeding of anlmals and farms' demand

@) Others .. :

:Clasg II
{Slightly-
Contaminated Water)

'a).Drlnklng water used after proper pur;fication .
‘b) Recreatien

c) Cultivation: of flshes other than trout
d) Irrigation water. (subject to the water quality
_standards of irrigation water)

e) -All kinds of water utilization other than

those mentloned in Class I.

Cl&és ITT
(Contaminated Water)

Induétrial water used after'proper‘pﬁiification
except industries which need water of good
quality satisfactory for food, fiber, etc.

Class v
{(Very- -Contaminated
Water)

Surface‘watér'lower in Quélity accordihg to water;
quality parameters explained in Class I, Class II
and Class III mentioned above.

Table 13-4 Water Quality Classification of Lakes, Reservoirs, Ponds and'[_)anfi Lakes

Utilization Purpose

P Glass G II _ Clags G IIT

arameters | A T
Preservation and | pieeoions Uges

Recreation -

pH (=== ) 6.5 ~ 8.5 . 6 ~ 10,5

coD (mg/0) SRR B S 8 -

p.o0. (mg/¢){ -~ . 7.5 s

Suspended Solid (mg /0 5 . L 15

Total Coliform (MPN/100m¢ ) ©L1000 0 - b 1000

T-N A{mgle) 00

TP (mgfeyyj| . . 0.005 |} 0.1
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13.3.6 Natural Sconery

The project area is locatéd in the neighborhood of a ravine zone,
having scenic aspects - such as Oltu River with turbid water,
flatland 'stretchihg along the river, bare mountains with exposed
base rock, sporadically-existing sxﬁéll 'villagés green cultivated
land along the river ¢, Youws of poplars around lots of cultivated
_land, meadows with scarce grass, etc. The wxdth of the ravine
does not’ differ at both dams and both reservoirs, but they have
similar scenic aspécts. The green ravine contrasts distinctly
with brown, magnlflcent and steep mountalns, show1ng a dry
plateau as & whole.

13.3.7 Preservation of Nature

No section is desmgnated as a national park in the project area.
There is 'a . section :loc ated ‘in . Exrzurum Prov;nce, Wthh is
“designated;to,hafe_regulatlons on the fishing per;od of the year
and the length, of'béught fiShes (trout, etc.). But this section
is not appllcable to the pro;ect area. Besides that, there is the
ErzuLum-Oltu ‘Wild . Goat Preservatlon ;and Productlon Region
anludlng the ArtVLn Yusufell goruh Valley Hunting Animals
_Pxeservatlon and Productlon Area whose border runs on Natlonal
 Road No. 060 m  . '

The P_roj'e'(:t area loc_atéd ‘on the northern side of the road is
included ‘in the abofVe—mentioned regulated area.

13.3.8 Cultyral _As'se_ts_ and Recreatiqn :

According to 'qgie_stionz—apswer's’u'z:wf.ey_ing of recreational facilities
and sections idn-the project area,. phere ‘are :hiking_ céurses_ and -

' campgrounds., bet;&éeq mOun_t_ains in the ‘neighborhood of Olmana§zi
Village and Sinnek ‘Forest near Iriafjag Village. Additionally,
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there are Tortum Lake and a large water fall at the lower reaches
of the lake. '

Since these facilities .are far away from major cities and do not
have enough accommodations, the number of people using them is

said to be small.® D

There are remains at three places (Oglan Castle, Kiz Castle and
Diizkon Ruin) in Olur’ Area and a remain of old church has been

confirmed near Taslikdy.

13.3.8 Population

(1)

(2)

. Erzurum-Province; where-the projeéﬁfarea”is lpcatédgﬁhas

Vicinity of the Project Area

several'districts:Such-as Olur with”a'poﬁuiation of 19,074

(23 people/km?), Oltu with a ‘population  of 43,397 (31
people/km?), Tortum ‘with . a ‘population of 46,987 (24

people/km?), Narman with a ' 'population of 25,005 '(29

. peoplé/km’ and Senkaya with a populatioh "of 36,370 (25

peopla/km’), according to the population of thdSe aistricts

(population density) éé'of’1985,'Am6hg=thém)'phegpﬁéﬁlaﬁioﬁ

of Olur, Narman and Senkaya Districts tends to decrease
while the population of Oltu and Tortum Districts tends to

increase.”
Project Area

As for changes in the population of ‘Vvillages with .
relatively-many people in the neighborhobd’of the project

‘area, which were'Surveyed'oncé_evaf?ﬁfivefyearsffrdm?1955{
‘the population of Cataksu, Taslikdy and Kopribasi’ Villages
tended to' increase until 1980, but’ started decréasing in
1985. ' The populatiOn'“of_*OrmanaﬁéiifVillégef_stafted'

decreasing in 1975.7
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13.3.10

(L

Among villages in.the'neigthEhood of the project area,
there are villages located inside Ayvali Reservoir, such as
TaSlikay, getger,fAsagi, Sefkar, Yenibag, Dokens, etc. The
population of these villageeiis estimated at about 3,000.

There are also villages located inside Olur Reservoir such

‘as Kaledibi,_ Saqllcak Kegllx, Toklu, etc,., and the

population of these villages is estimated at about 1, 200.°

Indusiries
Vi_cihity of ‘_the p‘ro‘je’ct’ Aree

According ‘to the reSths of the national census; the labor
population of Erzurum. Province is 374, 465 as of 1985 and

_about 70% of them are engaged in 'agrlculture and
‘liVestoCkmfarming.:hsiof_1978, the agricultural, forestry

and livestock industries, commerce and the mining and

 manufacturing industries aecountxfOreSZ%,-ll% and 9.6% of
- the total  production respectively ~in the order of

productlve size. leestock farmlng is the maln ‘industry 1n
the ,agrlcultural, forestry and llVeStOCk industries.
FiShexy: eccounts for less than 0.1% of. the .  total

=pfodﬁctieﬁ, carps are regarded ‘as’ ‘main target fish and

about’llz tons ‘of them are 'caught a year.) As for the

_sxtuatJon of livestock farming in Narman, Olur, ‘Oltu and

Senkaya Dlstrxcts, Sheep, Cattle, Goats, Water Buffaloes,
etc,, are raised as domestic animals in the order of

numerlcal Slze, and poultry farmlng and aplculture are also

""kept- o

: Agrlculture cons;sts malnly of | fIUlt grow1ng, the main

types of fruits are apples, walnuts, grapes, pears, etc.

and wheat, barley, peas, ‘beets, etc., are also grown ’
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(2)

Project Area

According: to the question-answer survey made- by 0Oltu
Agricultural'jOffice,-.liveétockafarmingi'in Ayvall Pam
Reservoir Area is mainiy conducted by pasturége and cattle,
sheep, goats, etC,‘Thé nunber of'cattlé, bothgsheep and
goats, and pOUltrY'is 4,300, 840 and 462 respectively in

" ‘the order'éf-numerical“éize.

Irrigation agriculture is conducted by growing cucumbers;
tomatoes,; beans, pepper, pumpkinq, watermelons; melohs,
éEc., and tomatoes and cucumbers in large quantlty are
grown. Peaches, apricots, ~pears,  gquinces, . apples,
muiberries, piumsk grapes, etc., are grown, and among these
fruits, plums, mulberries, grapes and quinces are grown in’

large quantity.

Domestic animals; which are similar to the types. in Ayvali

 Reservoir area, .are pastured  in.Olur Reservoir area. 1In
‘agriculfture, the similar types of fruits are grown in both

areas in addition to wheat in small guantity. Wheat -farmé
are seen - in areas further upstream from the Olur Reservoir.

Crops and fruits similax to the tYpesfdf them. in both

reservoir areas.are grown on irrigated land ]ocated in the

.gection with a future decrease in the. capaCLty of .water

hetween Ayvali Dam and Olur Dam, Special: products are not

seen.

As. for the method of production.of irrigated land,-dung-and
chemical fertilizer are used. In Ormanaqzi'village dung of
4 to 5 tones/Da and 100 to 150 kg/Da of phosphatlc and

ammonlum fertlllzer are used

Agricultural products,are-coﬁsumed-in=the area, and theyh:
are partly sold in'G5lerDistrict} Kars ProvinCe.as well,m
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 There is no factory in the project area.

13.3.11 Land Utilization

(1)

(2)

Vicinity of the Project Area

As for the situation 6f  land utilization in the five
districts in the vicinity of the project area, meadows

-adcount f0r350% of the entireiland,'fqllowed by forests and

rocky ‘land. In Olur _District, ‘meadows, forests and
‘shrubbery zones account for 48%, 20% and 9% of the entire
land respectively Cultivated land and orﬁhards-accohnt for
11% of the entire land 4% of cultivated land and orchards
consist of 1rr1gated land.’

Project Areéa
Aécdrding“td'Site‘inveStigation:of the situaﬁion of land

utlllzatlon 1n the pro;ect area, lrrlgated land-is malnly_
seen in Olur Reservoxr area, followed by land satlsfactory

. for meadowsf In Ayvali Reservoir area, orchards and
lrrlgated land are mostly seen. Irrigated land is widely -
:”dlstrlbuted especially near Cataksu village (Table 13-5).

13.3.12 Water Utilization

(.'1')

'sIndustrial Water

jAccordlng to 51te 1nvest1gatlon and  question-answer

surveylng of the situation of water utilization in Oltu
Rlver, water lS malnly' used  for lrrlgdtlon. as well as

dynamlc force for water mills small in size. Water is used

~-for power. generatlon in Tortum River, a trlbutary of Oltu
'Rlver in the lower reaches of the rlver.'
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(2}

As for water utilizatioh_in the project area,-Wateriin Oltu
River is used for irrigation, and a part of water in
marshes in the vicinity of this area is also used. The
gituation of water utilization in six villages -including
the section with a future decreaSe_in the.eapacity'of water

is as shown in Table‘lB-S.

According'to-Table 13-~-7, the capac1ty of 1rr1gat10n water

in the five VLllages mentioned below is 0.07 to 0.12 w'/s .

. The perlod of water. lrrlgatlon lasts flve months. from Aprll

to September exceptlngr-August To give. the example of
Yesilbaglar Village, those. lrrlgatlon fa01llt1es are  in

_operatlon for about 12 hours a day

Water in Oltu River is used for not only irrigation but
also for dynamlc force for water mllls small in size.
Accordlng to questlon answer. surveylng 1n this area, no
fishery is conducted in the main course of Oltu River.
Water in Tortum River, a. trlbutary of Oltu RJver is used as

power generation througu the height of a naLural lake.
Life Water

Water in the main cqurselof;Oltu Ri?er-is,nqt used . for
drinking, water in marshes and springs is used through

small water-supply systems, and water in wells is partly
used for drinking as well. ' s
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Table 13-5 Sitvation of Land Uthization in
Heservoir Areas

(1,000 m?)
Type of Land Use- _ | Ayvali Reservoir Olur Reservoir :
Mixed Orchard 01,1449 . 89.6
Irrigated Field of First Class - 771.0
Irrigated Field of Second Class. ' ©1,049.6 . 1,512.4
Irrigated Field of Third Class - 278.5
Arid Field Sécond Class o -9 - 1sa.9
Arid Field Third Class 41.7 T -
Grassland _ : 230.7 o -
Degenerated Pasture ' 24,1 1,231.2
Poplar Grove. : : L1331 .- . B6.6
Settlement: _ L _ 79.4 o - 118.8
Total : 2,703.5 . 4,278.0
Grand Total o | 6,981.5
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- Table 13-6 Source of lrrigation Water

village Source (1)
Toslikdy _Oltu RiVer'(SOj, Springs (50)
Ormanafzi Oltu River (50}, Springs (50)

Yesilbaglar | Oltu River, Olur River (100)

Koprubasi Oltu River (100)
Coskunlar - | Oltu River (100)
Ayvali - | oltu River (70), Upper Mountain Spring (30) -
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Table 13-7 Irrigation Capacity

Village Area to be Irrigated Irrigation Capacity
Toslikdy 90 ha. 0.120 md/s
Ormanafzi 60 ha. 6.11_0 nii‘lé
Yesilbaglar :11_2-‘ ha.. _. 0._1=15 :m3fs
‘Coskunlar 80 ha. 0.100 w(s
Ayvall | 60 .ha‘ 0.070 m*fs
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13.3.13 Transponation and Pubilc Facilities

(1)

(2)

Transportation

As for the main route to the prOject area, there‘ére the
methods of using National Road No. 060 by way of Natlonal
Road No. 010, which passes through Trabzon on the coast of
the Black Sea, and of using- Natlonal Road No. 060 by way of
National Road No. 950 which passes through Erzurum All
roads are pévéd National Road No. 060, Wthh passes
through the pr03ect area, has one lane on ‘each’ sxde “All
bridges ovex Oltu RLVEI are in Loncrete constructlon 80
that large -sized cars can pass through them. As for the
volume of traffic’ on National Road No. 060, about 50 to 100

vehicles consisting of large-sized cars used for

transport, automobiles for residents’ riding and everyday

use, small-sized tracks, etc., pass through the road a day.
There are roads diverging from National Road No. 060, which
are connected to the neighbor areas.

There are airports in hrzurum, the capltal cxty of Erzurum'

PrOVane and Trabzon.
Public Facilities

According to question-answer surveying, there are public
facilities in the project areda, such as schools, mbsques,
graveyards, meeting places, post'offices.'hmong then, each
one of all the flfteen surveyed vxllages has at least a
school, a mosque and a graveyard, and a meetmng_place and
a post office exist in most V1llages. Five health centers

provide medical service..
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18.3.14 QOthers

(1)

(2}

Energy

1)

_2)

Vicinity of the Project Area

Blectric 'power is supplied to about :53% of the

villages located in Oltu District. As for other energy

'_sourcés, wood, domestic animals’ dung and coal are
imainly .used_ as  heat sources. Electric power is
_supplied to only about 13% of the villages in Olur

pistrict.'®
Project Avea

According to questioh—answer surveying_ in Taéilikéy

',gVillage;;-KBprﬁbasi .Village and Ormana§izi - in the

neighborhbod:of the project srea, coal and wood are

“used as main energy sources and wood is obtained from
‘neighbor forests.

Public Health

According to documents for_lgsl, malaria was reported to
have occurred in two villages ‘in Senkaya District 'in the

past;g

As mentioned in the section of Water Utilization, water

Se;vidé.is7provided from. small water-supply éYstems and

wells. .

Accdrding to - question-answer surveyiﬁg, waste water from
‘everyday life is treated in small underground permeation
 systems. ' ' ' '
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13.4  Measures for Environment Conservation and Evaluation of Impact

Table 13-8 shows the relationship between environmental factors
and environmentally-affected items, pased on the outline of Oltu
River Hydraulic Power Plant Development Proiject and the results
of the 1nvestlgatlon in the project site, aCCOldlng to the
_“Guidelines on the General Format of Environmental Assessment”
prescribed in the environmental law titled the "Environmental .
Assessment Law" in the Republic of Turkey for evaluating the
impact of the;proﬁect on the project site énd'its'sufrounding'
environment. The impact of the project on the environment was
decided to be evaluated accoxding to the relevance table
especially by paying atténtion to the items (Wlth "8 " in the _
table) expected to be affected R |

13.4.1 Necessary Considerations after the Start of the Commercial Operation of the Power Plants
(1) Metebrological Conditions

One  of the  environmental  factors ‘in affectlng
meteoroldglcal conditions is water vapér-'from the
reservoirs. Since humidity is expected to rise only on the
' reservoirs, the - project does - not seem  to ~affect

meteorological conditions in a wide area.
(2) Atmosphere

Cars are not expected to emit a lot of”pdllutanti-Since“the
present air pollution level is low, and pollutant does not .
seem to stay for a long time owing to ‘the state of
topography, the: pro;ect is- not expected to affect the‘
atmosphere much. a S ' a e

13 -~ 34



(3)

Hydrology

A submerged'seétion will appear in each one of the areas

upstream. from Olur' Dam and Ayvali Dam, together with the
completlon of the power plants. A water redurlng section

_ will also appear between Olur Dam and Olur Power Plant’s

outlet ‘and between Ayvali Dam and Ayvali Power Plant’s
outlet respectlvely.
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Table 13-8(1) Relevance Malrix(CénS!rucﬁoﬁ Phase)

B TRE g
. @l . 2
Activities for Construction ? - A " L . @i g .
| 3 § ) AR AEHERD gld)
] 'g % IR % g 5;38 @ £y &
38l 8 =l el 29 2le | § £ |3 :
G % | w n-sg;s"égus-:.ﬂ_ AN
Characteristics of g lels 2 g ol I E | % EIRE
. o § él § . g = é .gg & % é 2 E _a & §
Exposed Environment : g . [% 3 g g 3 B g g | g 33 g_ 244
Natural Environmient '
Meteorologival Conditions 1
_ : . ' T
Atmosphere O OlO|1010 OO : O
Topography and Geology Ol 1AlO O _ L
Underground Water _ O
Hydrological Conditions & OO .
N T '
Water Quality o @ ‘ﬁ L ' Q N
Aguatic Qrganisms : A AN : g
Animals and Plants i AN _ Y | (@R WAY QoA 0O O O
Nature Preservations f AT FAR AN Fay Al .
' : +—— e
Natural Scenery ' FAN FAN AN A Al
:Social Environment
Population AN .
— . .
industry (Agriculture) { /\ PAYS
Indusity (Dairying) | A TAN
_ Industry (Foresﬁy) ' FAN
W1 N —
£ | Industry (Mining)
g : . 1
E Other Industries O '
S — -
Land Utilization AN O )
Cuhural Assels |
and Recreation| = | e i .
— ~ - .
Water Utilization A O | }
Transportation AN O} . 1O :
S i B IS | 7
Public Facilities = A A
Public Health 2k OjO1 O O

@ : liems expected to be environmentally affected

(O : liems which may be environmentally affected

(Their influence on the environmen! is small enough to bc lgnoreu in 1h1.‘> case)

A Tiems expected to be environmentally “affecied durmg the constmctmn period and after the stan of the. operalmn
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Table 13-8{2) felevance Matrix (Operation Phase)

- Activities for Installation

Water Reduction Sections
Devices and Equipment

Land Transpoiﬁ.ﬁm:
Lodging for Employess

) Dam Ressrvoirs .
Trensmission. ine
Noise and Vibration

Employess

Drainage

Characteristics of Exposed Environment

1 Facilities -

Natura! Environment’

_Metcérol_ogical Conditions : L O

‘Atmo'spl.icre_ - : 1 A

| Topogtaphy and Geology

" _Undergroqnd Water

. Hydrologicai _Condition_s‘

Water Quality

Aquatic Organisms |

S 3R BE B B
O
O

_ Amrnals and P_lé_nts ‘. :

Nature Preservations .

e C oo e o

- Natural Sceﬁery

“Social Envimnnwnt

®
°
G

Population

 Industry (Agricultore)

. Tndustty (Daitying) 9]0
. Induslr'j;:'(:f‘ores_tiyj" '
__ jﬁldﬂﬁtfy'_(hﬁ_iﬁ.iﬂg) ,

Other Industeies |- Pl e

olielielNe

C;imm_ﬁhitiés -

Land Uitzation

*Cultural Assets and Recreahon '

. Water Uilhzatmn

i Tra_nsporia_ticn_

 Public-Facilities

ee oo |o
O
O

 Public Health©

@ : ltems expected to bé énvifdnmental}y- affected

O Ttems which may be cnwronmentally affected
(Their influence on the environment is small enough to be lgnored in thlS case)

/\ i Jeims-expected to be c_nvyronmenl_aliy affected during the construction period and after: thé start of the operation
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(4)

Flora and Fauna

1)

2)'

Vegetation

According to vegetation surveYing in the project:area,
thlS area is very poor in vegetation except orchards
and rows of poplars seen on some mountain summlts and
on flatland along the river, whose trees have been

. planted for production activity. There . are  no

prominent groups of plants, and plants regarded as

‘precious are not seen either. The construction of the

dams :can be considered to have no great eQVironmental
impact by giving consideration to the situation of
vegetation = in the project area and the wvertical
structure of vegetation in the vicinity of . the project
area. It is desirable to cut down existing fruit trees

‘and poplars to prevent operational 'failure”‘ih ‘the

facilities, water quality deterioration iﬁ'fhe lakes
and scenic'deterieration in carrying out the project.

Animals

Accordlng to question»answer surveylng in the pro;ect

area, Mammals and birds which move in, a W1de ‘xange of
areas seem tO_EXlSt in this area. The appearance of

the'reserVOirs is imagined to decrease-the'sphere of
habitats for animals existing in'theAprdjeet area, But
since most animals are considered to.inhebit-moﬁnrains.
rather than flatland along the river,‘the'projeetfdoes

not seem to have great 1mpact on thelr habltable

' envmronment Some -animals such as ‘rabbits,. etc., live

on flatland along the river, but they are w1dely"
distributed in mountain areas. ' Y o

The appearance of the reservoirs may cut off anlmal

trails between both sides of the rsver. Slnce the“

. sections with a future water capacity decrease: w1lL
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appear ag new animal trials between both sides, their
appearance will not. greatly affect animals in the
project area. '

There is a hunting'prohibition area on the northern
‘side of National Road Route 060 which passes through
the project area. However, since a part of the project
area. lncludlng a new  route in replacement of the
present-Natlonal Road:Route 060, which is applicable
to the huhting prohibition area, is very small, the
project does not seem to run counter:to the purposes
- of designating the hunting prohibition area.

Since power generating facilities are installed on the
.. solid foundation, they seem to have no noise and
vibration =~ which will have influence on the

surroundings.

As“fer'fish in Oltu:Rivef iﬁ the project site, fish in
the carp famlly are known. The flow rate is expected
to decrease in the water reductlon sections and then
" to affect fish to some extent, but there seems to have
almost no'influence on fish since. they can move in a-

wide range and new reservoirs are expected to'appear;

:The appearaﬁce of'the‘reserOire:will newly provide
1flsh with habitats. There seems to have no influence
gion trout Wthh are belleved to live in the upper
_,,reaches of Catakasu Rlver, one - of Oltu Rlver =]
-=_tr1butar1es 51nce they are regarded as land locked
1ones accordlng to data on the distribution of trout in
the relevant area.;_a '

(5) Water Quality

It is characteristic of water quality in Oltu River in the
project area that the tranSparencY'of water is extremely
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low. Among meésuring objects, T-P resulted in being
extremely high. As fox the classification of water'Qnality'
corresponding to the utlllzatlon purposes of - ‘water in the
river based on the results of water 1nvest1gatlon, most
measuring objects belong to Class II in comparison with the
classes of surface water sourceS'and;the'Water‘quality
standards except T-P while most of them areﬂalso-applicable
to Class G II according to the water quality cla551flcatlon

of lakes, reservoirs, ponds and dam lakes

58 is ~extremely high, indicating - that “water is
'céntaminated. As shown in the characteristics of soil in
the upper reaches of the river, water contamination seems
to be caused by severe soil erosion. As for'TéP; there are
also some areas with a high 6utflow of : phosphorus iﬁ_soil
(as P,0;), especially ‘around Senkaya District in the upper
reaches of the river. This phénomenoh-is considered to be
related to phosphorus contained in fertilizer to_‘SOme
extent. Insects indigenous to areas with clean water are
seen in Oltu«River ih the_project area, but the number ef'

them existing in thisiarea'is_ﬁmall.

As for the evaluation of turbid water, the ratio of fine
'silt and clay to others contained in $Sin Oltu River is
high,_and'they-smeothly_precipitate iﬁ'za”gentle stream
along the &river-banks. :In :qualitatively vestimatiﬁg' the

contamination of water discharged from the dam reeerﬁeirs

in consideration of the. present situétion_Of precipitation,

contaminated water is expected to-stay.longerfih'beth dam
reservoirs than-that in'the:present'river; the*percentage 
of suspended sollds pre01p1tat1ng toward the- bottom of thef
lakes will certalnly hbecome ‘higher, “and "the -present

contamination of water w1ll not be malntalned in- the .‘

reservoirs or as. d;scharged water. Water in Ayvall Dam
reservoir downstream from Olur Dam is expected to further

become purlfled 1051ng its muddlness.'J”'
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The eutrophication of water in the dam lakes is regarded as
one of the issues of water quality. This issue should also
be investigated by ' giving consideration to water
utilization purposes.

The purpose of the pro;ect is to generate electrlc power.
In addition to. thlS propose, other future purposes such as
the creatlon of. recreational zones ‘for tourist resort
developnent regarded as one of the regional development
plans, the cultlvatlon of carps, etc., should be considered
to tackle the issue of water eutrophication.

To_give'the example of Tortum Lake in the vicinity of ‘the
project area, the estimatiaﬁ;of future eutrophication in
both dam-reservoirs can be mentioned as follows. The amouht
. of plankton in Tortum. Lake was very small, -showing no
* 1ndtcatlons of red tides. The "oncentratlon of T-P in water
flow;ng into Tortum Lake was extremely low at: the mouth of
Tortum Rlver and in the lake, and T-N -and lnorganlc
nltrogen:was-almost.equlvalent to the level of them in Oltu
River. Water"in Tortum = Lake is classified as medium
.equophlcatlon by estlmatlng ‘it based on T-N' and 1norganlc
nltrogen in’a general way. Suﬂe of the ‘reasons for the
_amount of plénktdn'being small in Tortum Lake are that the
lower JI~P is a -factor -in. preventing plankton. from
lncreaSLng, and the amount. of organlc matter decomposing is
small at the 1ower part of the lake. since water has an
3extremely low temperature below the . thermocllne.-In thls
regard, water in both Olur and Ayvall ‘Dam reserv01rs can
not be expected to result in severe. eutrophtcatlon since
‘the. concentration of inorganic nitrogen lower than that of

fN,is expected-to become a. factor in preventing plankton
from.increasing.in centrast to the casé-of Tortum Lake, and
theéampunt_of-planktOn‘is:therefore estimated to correspond
to the concentration of ihorganic_hitrogen in Oltu River.
However, _ consxderatlon o should . be ~ given  to
artlflclally-added. nltrogenA Wthh would flow from Oltu
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River itself and the sections with a future water capacity

decrease.
Since water quality in Oltu River was investigated only
once, it is desirable to investigate the concentration of

T-P, PO,~P, K-N, NO4~N, NO,-N, NH,~N.

Water temperature 'is regarded as ‘another issue. It iS

' hecessary to partly discharge water for irrigation from the

lakes into the sections with  a. future water capacity
decrease in tying to achieve heat exchange fully..

Natural Scenery

" Natural ' ‘scenery in the project - area is ‘a  magnificent

mountain spectacle, consisting of a dry plateau, a steep
and shaped ravine, villages 5poradi¢a11y existing along the

‘river, pastures. and mountains standing behind them.

A'?art of 'green ‘areas such as orchards3and:othéré-will
dlsappear together with the completion of the reéservoirs
while blue spaces or  hydrophytic sPaces equivalent to
Tortum Lake w111 be c¢reated as new scenic aspects. In
addition to Tortum Lake, these new’ spaces can be used as’
future touriét-sources together with the construction of

‘accommodation facilities in the project area.

Local Communities

The'populétiOn of residents in AyvalliDam‘reseivéir area -
and Qlur “Dam reservoir area are"estimét¢d aﬁ_3;G00 and
1,200 respectively. These ‘residents’ willl“losé thelr.
production and living areas' with the constructlon of the
dams-  and reservoxrs, and SufflClent ' _weasures for
compensation should, therefore, be taken. T
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The industrial ‘structure in. the project area consists
malnly of self*suffLCLent llvestock farmlng and irrigation
cultivation. Since only a part of pastures will disappear,
the: execution of the progect is expected to have no great
lmpact on llVGStOCk farming in the pr0]ect area. If a
necessary capacity of water is supplied to lrrlgated land
from the dam reservoirs, there will be also no great.lmpact
on residents in the sections with a future water capacity -

decrease,

A - part -of agricultural products are shipped to Gble

Subdlstrlct, Kras Province. The execution of the progect is

- expected to Submerge a part of cultivated land decreasing

a ‘part. of shlpped,agrlculturel products, but there are
agricultural products-similar to the types of those in the

—wvicinity of ‘the progect area and  there ‘are no special

products. Therefore, the prOJect is expected to have no-
great impact on the v101n1ty of the project area. The
execution of the prOject will provxde the cpportunlty of
employment to re51dents in: the pro;ect area and its
v1r;nlty, who have no major industries other than livestock

: farmlng and irrigation cultlvatlcn.=

" 8ince all the coﬁfirmed three mines existing in the project

()

area are not appllcahle to the submerged: sections, there
will be no lmpact on them. "

'Siﬁceithe tWO futﬁre created'reeerVCirsecéh be applied to
j'water-area utlllzatlon purposes such as fishery, etc., it
is necessary to coordinate the reserVOLrs -with a part of
' the huntlng prohlbltlon area, which is located in the
-vPIOjeCt area..-, o

Transportation and Public Facilities

A part of the present National Road No, OGO'Which'rﬁns
along Oltu Rlver is appllcable to the submerged sectlons,
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and it will become impossible to use the road sufficiéntly.

‘Therefore, it is necessary to construct roads. substituting

for National Road No. 060 as well as roads for residents’
every day life bn;the'rémaining'laﬁd in the project area.
It is also: necessary ‘to cbnstruct 'public - facilities
substituting' for the-'existing ones located inside the

-sﬁbmerged sections based on residents’ needs.

~Public Health

The construction of the reservoirs will create new
submerged sections. Malaria, which is.generally éarried by

mediators, is known to have occurred several times'in the -

vicinity of the project area in the past. It is necessary
to carefully take countefmeasures against the ocdﬂrrende of
medlators or insects which carry this disease in trying to.
prevent duckweed and plants on the banks of the lakes from

growing.

Cultural Assets and Recreation

In the project area, there are three places with historical

remains in Qlur Reservoir area as well as another place in -

Ayvali Reservoir .area. Among - those remains; :Taslikdy

village in Ayvali Reservoir area has the remains of a
church located on the'higher_grouﬁd;rThe surface 'of water
in Olur Reservoir is .expected to reach as high as the

basement rock of the castle wall in remains at one of the

three places, but will not submerge the remains. of the

castle wall.

Recreation facilities in the neighborhood of . Olmanagzy - -

V;llage and a forest. located in Irxa@ag Vlllage w111 not be;‘

submerged either. -
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13.4.2 Necessary Consideration under the Construction Stage

Alterations in the natural environment can not be avoided because
of the construction work regardless of their size. They can be
divided into. “permanent alterations such as topographlcal and
vegetatlonal ones and temporary alterations such as noise and
vibration which occur only during the period of the construction
work. As for the former, the area of altered places should be
minimized as the most fnndamentél policy and various measures
should be taken promptly without: leaving the altered place as
bared land. As for the latter, it is necessary to select the best
éoﬁStruction _ﬁork methods and the best constrﬁction work
machines. '

Since the-sdrvey is.feasibility‘study, the fundamental policy of
environméntal conservation measures iS'ihdicatéd ‘and the power
station’s own problems are estlmated here based on, the past
experlence in the construction. of ex1stlng pcwer statlons .in
trylng to estimate the lmpact of the constructlon work on the
environment and to examine its measures.

(1) Natural. Conservation ..

, Vatious siteS‘,'such .as = temporary facxllty :31tes,
'_aggregate collectlng 31tes, spoil banks, etc: . requlred for
the: constructlon work should be arranged and reduced to the
11reduc1ble mlnlmum of . necess;ty as . far as possible. It
would be poss;ble to use. rlver—bed sediment and- muck as
: _concrete aggregate sand - dam . constructlon materlals to
‘minimize the collectlon of aggregates from those sites. In
addltlon to ‘measures such as the -relnforcement,
" tree-p1anting,- etc.,; of the slopes of sp01l banks to
gprevent earth and sand. from flowzng out of there in the
“future, the pOSSlblllty of us;ng earth and sand. inside the
extrados of the dam .public facility sites, as
_constructlon materials, should be con51dered as well.

13 - 45



(2)

(4)

Topography

Concrete aggregates and dam~construction materials should

‘be collected from the Submerqed area of the reservoir as

far as possible in place of-aggregatewcollecting'sites to
avoid damaging its neighboring natural scenery. Since the
project site is located. in a very steep area, the.
reasonable route lines of rvoads should be selected and
slope protection work and drainage work should be conducted

sufficiently in trying to construct new roads or ' improve

‘existing ones.

Vegetation

As mentioned in’ the paragraph of Natural Conéérvation;.the
area of altered. land surface in construction should -be
reduced as far as possible-to minimize the impact of the

construction work on vegetation.

Animals

Since it is imagined that animalé in this region may
temporarily evacuate from the vicinity of the project site

in the construction of  the : power Station;-its"artificial
.imPact on the natural environment should be minimized
during the period of the construction wdrk:and_thesimpact'

should be removed as a temporary matter . in ‘trying to
recover ' the -natural = environment swiftly = after the
completion of the power station. The concrete meaSu:es are

as follows:

1) Prevent noise; vibration and. night--lighting"in ,

construction from affecting the ecology of animals
‘badly. ' . c '

2) Educate construction-related people on the protection
of animals, prohibit them'from bringing hunting tools
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such as. nares, etc., ln ~the construction area and
- prevent them- frcm catchlng animals unnecessarily.

3) 'Restore'order'inside_the construction area and clean
it up, remove construction materials and waste matter
at the completion of the power station and keep the
river in good condition to protect the ecology of
animals.

Aguatic. Organiswms -

- 8ince. the impact . of the construction work on aquatic

organiems is caused mainly by water guality deterioration,
waste water discharged from the construction work site
should be properly managed.

. Water Quality

'Muddygwater from earth excavation, treatedéwaste water from

‘coﬁerete plants'and'nonnindustrial waste water from the

site offlce can be the causes for changes in water quality.
Muddy water is expected to occur when earth and sand which
are discharged by earth excavation, tran5port and dumping

o work :n the construct;on of the dam, the tunnel and roads,

-make contact w;th underground water and ralnwater and flow
_1nt0 the rivers.

In the constructlon of the dam, the occurrence of muddy
water on a large scale can be avoided  in trylng to

‘discharge clean water d;rectly into the-rlver'downstxeam.
.efo;m the dam site by letting river water pass through the
-.bypase ‘tunnel . to. prevent it  from  flowing into the
' constructxon. work sectlon before the constructicn work

starts.. It 'is des;rable to treat muddy water in  the
sedlmentatlon pond Wthh is- brought ahout by underground
water and_ralnwater, and dlscharge its supernatant water
intd_the'river.‘It3is-also'desirablevto_discharge.water
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inte the river after muddy water discharged from the
construction of. the tunnel and aggregate plants, waste

water from concrete plants and water used for washing

concrete mixer cars, are treated in the sedimentation pond

in the same way.

After treating waste  water  discharged  from

constructiorn-related people in the sédimentatibh-pond, it
will be discharged into the river. It is desirable to treat

‘excrement in the purification facilities. But if it is

impossible, waste matter should be prevented from flowing.
directly into the river by impregnating it in the ground.

Noise

The machines regarded as the sources of noise during the
construction period consist of the aggrégate plants,
concrete plaﬁts-and chStr{;ctibh'maChines,_but"sinc'e-t_he=
construction work sectidn‘is COnsiderably"away:from houses,
the'construction_work is expected~toihave almoéﬁ'nc“impact_
on residents. Dynamite should be set in the time zoné other

than early morning and night time.

It can be imagined that wild animals may temporarily
evacuate from the construction area, but ‘the construction
work is expected to have almost no impact on then in the

long run.
Vibration
Dynamite setting is regarded aS”bf_the séuréeéidf'noise'
during the construction period, but it is expected to have

almost  no impact in the long in the same  wdy as -other

sources  of nolise
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Transportation and Public Facilities
1)  Transportation

The volume of traffic is expected to increase rapidly
“after  the constructién of the power stationwstarts
.since people, equipment and materials are required to
“be ﬁranspdrted _frequéntly. -Traffic safety measures
such as the obsexrvance of safety speed, etc., should
be taken. '

2) Public Facilities

A lot of people are expected to be engaged in the
construction work in a -short period of .tiﬁe.
Therefore, public facilities such as hospitals,
meéting places,'etc., required for WOrkers as well as
people related to the cbnstructiong who will sometimes
é&me and go,'seem necessary to be éénstructed.

Water System Utilization
Since the power station project site and rivers in its
vicinity are not used for fishery, water-borne traffic,

etc., its construction work will have no impact on them.

Water of Oltu River is mainly used for irrigation,

cherefbre, construction plan should be considered to such

agricultural activities.

Public Health

. During the construction work, the maintenance inspection

 ahd management of construction machines should be carefully

. conducted, -workers'Shodld be educated on safety and they

:should be appointed as persons ln charge of dangerous work

_.such as dynamlte settlng, etc.
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Workers should be sufficiently' educated on =fires, fire
fighting equipment should be prepared and walk-around
checks should be made. o |

Workers should be educated on sanitation ideas faciliﬁies
for keeping drinking water, food, clothes, houses, clean,
etc. Puddles suitable for the_breeding of harmful insects
. should be eliminated to prevent..a lot of workers form
falling'ill at one time.
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13.5  Monitoring

As for the present Sifﬁation of environment and the project’s
enVironmental impact assesment, the appearance of the reservoir
.and  the sections w'i"th a future water capacity decrease are
expected to have the greatest'impact on local communities among
the impacts on the surrounding environment, which are cons;dered
to be the establlshment of the power plants.

-13.5.1 Consliderations after the Start of the Commercial Operation of the Power Plants
(l) ‘Flora and Fauna

Since fishes '(types_ and pumbers of fishéé) ~in  the
reservoirs. are useful as indexes to changes in. water
quallty 1nclud1ng nutrlent salts " in: the reservoirs and
plants (plants at the water51de) becoming homes for harmful
‘insects, attention should be.paid to them. The occurrence
of harmful insects should be investigated as required.

(2) Water Quality

The construction of the -deér_ plants' will ‘change the
situation of the river. The reservoirs will éreate vast
still-water areas as well as water reducing sections
between the dams and the power plants’ outlets. Water
. Qﬁality in the reservoirs should be investigated as
regquired to confirm ‘that water © quality is not
'déteriorating} | o

S In addltlon to the items of 1nvestlgat10n, such as the
SLtuatlon of water temperature,'turbldlty, pPH, -electric

_conduct1v1ty, dissolved oxygen, nutrient salts, etc.; the
situation of phyto-plankton should be ‘investigated as
requlred -
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13.5.2 Considerations during the Constrisction Works

(1)

(2}

Water Quality’

The turbidity of 'water, pH in water, etc., should be
investigated at the outlets “of temporary sediméntatidh_
ponds and at - the outlets of tank'filtéfs=for“everYday_
life's waste water as measures for water pollution control
during the construction works. It is necessary to control
the quality of waste water discharged from these places by
determlnlng the concentratlon of -dissolved onés as the
standard. '

Noise and Vibration

It'is deSirable to investigate the situatidn of ‘noise and

v1bratlon at measurlng poxnts ‘designated in V1liages in the

vicinity of the pro;ect area as required.
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13.6 Compensation
(1) Cempensation Ohjects

| Compensatlon targets in the pro;ect are 1argely lelded
into cultivated land and houses. :

'(2)-_Calcu1at10n of Appraised Compensation

'Accordiﬁq.te‘the'Report'of the'EiE-(Reportion Exptopriation
Value for Power Stages of Oltu Tributary of GORUH RIVER
.prepared by the Dlrectorate of the Project D1v151on of. Dams
-and HPPs, written up on the bases of the 1991 unit prices),
Compensation Costs required for the project, etc., are as
follows.

1) Cultivated Land

The appraised compensatlon for cultivated land should
bea calculated based on the types of land utlllzatlon.
by glVlng cons1deratlon to the types of agricultural
”products, their unit prlces and the amount of harvest
per unit area. The appraised land values per 1, 000 m’

are as shown in Table 13-9.
2)  Houses
“The appralsed compensatlon for houses was calculated
based on the constructlon costs, . accordlng to the
1methods mentloned in the Republic of Turkey s gazette
- {1991, Mar. 29th, No. 20829).

1(3)Hfﬂemoval ltems -

o The removal 1tems exlstlng in the planned reservoir areas
are as shown in Table 13-10.
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Area of Land Required to be Obtained

The contents and area of land required to be obtained'are
as shown in Table 13-11. '

Compensation Costs
The compensation costs reqguired for the project are

estimated at 85,860,113,000 TL in total, consisting of
34,106,611,000 TL for Ayvali Resexrvoir and 51,753,502,000

TL for Olur Reservoir.
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Table 13-8 Land Value by Type of Land Use

' Typa of Land Usé -

Land Value (10% TL/1,000 m?%)

Mixed Orchard

Irrigated Fleldjof First Class

Irrigated Field of Second Class
Irrigated Field of Third Class
Arid Field Second Class

Arid Field Third Class
Grassland

Degenerated Pasture

11,596,844
11,133,597
5,072,325
7,071,792
2,358,850
1,581,800
2,339,844
1,000,000

.. Table 13—1_6 Removal liems in the Planned Reservoir Aress |

© Trem

‘r;ﬂ

House
Primary School:
Seaondary'Schoﬁl,
r[School .
._School Lodglngs
fMosque _

4P011ce ‘Station
Additional: Building

Ayvali Reservoir " 0lur Reservoir
249 - 328
2 4
1 -
1 -
2 1
1 2
1 -

~Table 13-11 Area of Land Required to be Obtained

1 . Tyﬁéréf-ﬁénﬁ‘ﬂgé :_;“
':Mixed Orchaxd '

kIrrlgated Field of Fxrst Class ::'
Irrigated Field of Second Class
'zrrigated Field of ‘Third Class B
-‘Arid Field Second Class.

| Arid Field, Third Class
Grassland . .
iDegenerated Pasture
Poplar Grove:
_Settlemept

(1,000 m?)
Ayvall Reservoir Olur Reservoir
866.6 | _ . B9.6
- e
19293 . 1,512.4
S : ©278.5
N ©189.9
381 | .
23007 ) o
e |0 i,231.2
109.5 - 86.6
52,6 118.8
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13.7

Overall Environmental Assessmient

The general impact of Lhe development project on the environment
was assessed according to the contents of the’ pro;ect and the
results of the-lnvestlgatlon into nature and.social envmronment

in the project site. The results of environmental asseSsment_are

as follows:

(1)

‘Natural Environment

" The project'will'create'tWO'new reservoirs and two water

reduction sections in the project site. As mentioned 1n the
paragraphs of Topography, Geology, Anlmals, Plants and -
Water Quality, ‘the natural énvironment ln the reglon shows

‘flora in dry and barren land Slnce top soil is . poox,

plants and shrubs, are. malnly seen, As for the dlstrlbutlon

of tall trees,‘only poplar trees Wthh were planted as a

-wrndbreak forest are seen mainly in the basrn. of. Oltu

River. Tall trees such as beeches and flrS existing: on the
sunmits of mountains ‘are not. dlstrlbuted in this" reglon.
The existence of many kinds of anlmals such as rabblts and

wild goats was reported But they are not. the klnds of

animals peCuliar- to the region. The - appearance ©of the
reservoirs will make the distribution -area sllghtly_
smaller, but the habitats of fhose animals will" not’
disappear. The project site is located next to the hunting
prohibition section, but theé area regarded as a part of the
sectlon located inside the project site is very small As
for - fish, there seems to have no blg 1nfluence on carp,'”
since the appearance of the reserv01rs 1s expected to
provrde carp with new habitats and they move 1n a wrde.

range. Since. trout reported to llve lﬂ the trlbutarles of"

'the rlver are regarded as land locked ones, the progect

will not get rid of their habltats._Water is. turbld Aine the
upper reaches of Oltu. Rlver’ owxng to- very severe sorl
erosion, and the- rates of SS COD angd P tend ‘to be hlgh

and they are contalned in soil in the upper reaches. Slnce

13 - 56



(2)

especially N and P are the main cause of eutrophication, it
is necessary to grasp the entire process of the development

project in the upper reaches and to take careful measures

for. dxalnage during the construction work period and after
the completxon of the project. The execution of the project

seems to have no severe 1mpact on the natural environment.

Social Environment

The main inddstries consist of lrrlgatlon agrlculture
conducted using water from Oltu River and dairying located
in its surrounding mountain areas, ‘and both of them are

small in size. The products in this region are partly

traded with other areas, but they are basically consumed by
residents in the project site. About 3,000 people live in.
the future site of Oltu Dam Reservoir and about 1,200

people live in the future site of Ayvali Dam Reservoir. The

execution of the project will get rid of their basic social
living environment in this region. The appearance of two
new - dam reservoirs and the conduit tunnels for powexr

'generation water will create two new water reduction

sectlons, Therefore, there seems to have a sever influence

_on the soc1al envizonment by lack of water for land with
lrrlgatlon agrlculture since water has been obtained from
‘the future water reduction sectlons. Since historic remalns

and yrecreation fa011ltles are not located inside the future
sites of the reservoirs or Wlll not be submerged, there

. does not seem to be in trouble with these matters 1ncludlng
" mines- in the VlClnltY' of ' the progect site. 8ince the
'appearance of the reservo;rs is expected to create new
'problems of ‘transportation for residents ‘and transport of
‘goods, the maintenance work of roads used for the dam
'conStrucinH.,aﬁd the security of -tranéppitation‘ for
;rESidents"aﬁd.of:transpoft:channels will becbme important

issues. The most important issue in the project is to take .

careful measures for future 10cal development, compensation

for land owned'by'residEnts inside. the project site or the
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provision of substitute land in harmony with - those
residents., It is desirable to pay attention to residents in
the region by taking various kinds of nécessary-_'measures
for environmental impact reduction and. by employing. them

activély.
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14.1

14.1.1

(1}

Chapter 14 ECONOMIC AND FINANCIAL EVALUATION

Economic Evaluation
Methodology
Basic Approach

In general, economic evaluation of a development project is

‘designed  to measure its socio- economlc impact  on the
: country as .a whole by comparlng two cases, the project is

~implemented and the project is mnot lmplemented.

The ecornomic evaluatlon employs lndlces Such as. net’ prevenL

value -of the pr03ect, beneflt/cost ratlo and economi.c

“internal rate of return which are: calculated. from benefits
~ and -costs - of the project using the “Discounted Cash Flow
‘method” .

To determlne beneflts and costs of a project, market prices

-obtalned should be converted to’ redl benef;ts and . costs,

since these are generally dlstorted due to taxes, govern-

ment subs;d;es, lmport control, import dutles, public

. charges; minimum- waqes,‘and other . government 1nterventlon

- and monpopolistic pricing.

The World Bank and other international financing organiza-

~tions employ international_marker'priCes to estimate real
 project costs and benefits. '

For this project;_the alternatiée-plant approach is em-
ployed. - '

Ifa progect lS lncorporated in a long range. electrlc power

development program whlch is a part of a natronal s0Ccilo-~

~'econom1c deve;opment pOlle to satisfy future power demand
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(i.e., if the project is not implemented, another means of

-power supply is to be substituted for it.), an'alternatiVe

plant approach will be employed to measure and evaluate
economic¢ costs of the proposed project and the alternative
project.

Conversion Factor to Determine Economic Costs

When project benefits and costs are evaluated at lntexna—

_tlonal market prices, goods and services consumed for the

pr03ect should’ be converted to border prices.  1Im: 51mple
terms, a border price for imported goods ls.expressed as

CIF price at -an unloading port.and that for exported goods
- as FOB price at a shipping port. As for non-traded_goods,'

economic prices for each good and service are determined by

“using:'its opportunlty cost-and evaluated by lnternatlonal_

market prices. -However, this process is very’ dlfflcult to

carry out,-so-thatrconver51on factors ‘are used instead.

' The standard conversion factor determined from total values

of major export and import'is used ‘as a general indicator
to show. distortion of domestic prices from international
market prices.

In this economlc evaluatlon, a stahdérd'donversidn factor
(SCF) was calculated based on the latest ‘economic data 1n

'Turkey. SCF of 0.90 was obtained as follows:
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- GCaloulation of Standard Conversion Factor

{unit: 10°USS, )

import - S “Expont

import Import | Tax Rate | Export Export Subsidy
. Price” Tax o .Price ‘Subsidy Rate

|  (CLF) A (F.0B). o s
(@ (b) {b/a) (@) d) {d/e)

“less _11,345[. 1,130 .| 9.9 7,598 642 8.07
1986 .  “313105 ) 1,685 i 13.37 ] 7,457 651 8.73
 1987 | 14158 | 2,077 | 14.67 | 10,190 772 ' 7.58
iQés  : 14,335 | 1,887 13.16 B 1;,662:' 718 | 6.16

1989 -l 15,792 | 2,002 12.68 1| 11,627 532 | a.se

“potal’]’

 (average) 66,733 | 8,581 | 12.86 | 48,534 3,315 6.83

(SCF)

O davee
Ia (1+b/a) +Ec (1+d/c)

5 year average (1985-1989): 0.906 = 0.90
_ (cf.) 1985 L0916
v .01986 . - :0.897
1987 0.895
1988 . -0.909
1989 . 0.914
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(3)

Selection of Alternative Thermal Power Plant

ngnlte-flred thermal power lS conSLdered to be the pxlmary
candldate among thermal power facilities to be developed in
the future. Iagnlte is already used as a major energy

_source 1n the country S thermal power generatlon.‘ Estlmat—

ed reserves of llgnlte in the country is approxlmately 13

kbllllon tons. However, a half of the reserve is low- grade

coals (950 - 1,000 kcal/kg) wh;ch reguire relatlvely large
capacity plants for combustion, drying and'handllhg'faCili~‘.
ties as well as high statlon service use, thereby lﬂ(::\:»eas—f

“1ng power generatlon costs. Although use of llgnlte offers

advantages in saving of foreign currency and 1ncent1ve to

~ industrial development, after completion. of" Beysehlr_and

Elbistan B Projects, it is not likely that lignite will
continue to play a major role'in'thermal'powe:“gene:ation
on an“intermediate and long term basis, in consideration of
favorable world coal supply. Therefore, lignitefis_not
considered appropriate for an alternative thermal power

plant.

On the other hand, fuel oil used for thermal power genera-
tion is all imported. The import accounted for approxi-

‘mately 18% of total export revenues of' the country as of

1988 thanks to the trend in the Lnternatlonal oil market,

If the oil price contlnues to be at present low level, oil
fired thermal power can- be con31dered as a main thermal -in
the electric system in the future. Howevef,_;nternat;onal
0il market prices are often affected by‘political as:well
as economic or military'factOre; so that the price is not
free from the risk of fluctuation and short supply in the
mid and long terme. Thls neans, stable supply of fuel oil,

which is essential to power generatlon, is not assured 1n

terms of price and quantlty' Thus,_ 011 flred thermal

cannot be considered as an approprlate alternatlve thermal.

'power p]ant.
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Nuclear power may be considered as:a major enargy source in
the future for the couhtry which does not have natural
resources othexr than lignite and hydropower. However;.the
countryrdoes not'have nucleat'power_technoiqu and human
resources :eQuired for siting, planning, design,_construc?
tion, operation['maintenance,'fuel traﬁsport and loading
into reactor. As a result, . there is much uncertalnty to

select it as an alternative thermal power plant

_The most appropristg,alternative power plant, for the time
being, . between lignite—fixedh,thErmal powexr and'.nuclear
power appears to be iﬂ@orted-coal—fired thérmal power.
Coals are widely prOducéd around the world. If power
_stations are sited along the coaSt,,asWide vafigty of
sources of import can be selected to ensure stable supply
in terms  of gquality, quantlty' and price. "Coal firéd
Ithermal power statlons recently constructed have consxder—
ably upgraded equlpment and technology, with efficient
operation and . malntenance .as well as hlgh combustlon
EfflClenCY b91ng attalned by using. computer systems As a
result, these plants are capable of handllng diversified
fuels in the most eff1CLent way, and. accompllshlng reductlon
.of overall power generatlon costs, '

Based on the above reasoning, a thermal poWer;plant_using

imported coals is selected as an alternative plant in this

~economic: evaluation.
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14.1.2 Economic Cost of the Project

Oltu project consisty of uppetétream Oluf'ﬁrdjeét and downstream
Ayvall-Project. The economic evaluation was made on the optlmum :
'development plan for both pro;ects as a whole.: That is, no
evaluation: was made on  the cases of 1nd1v1dually“ OptLMLZGd.

development plan for each project.

The economic cost of the PfojeCt is obtained. by a?plying the
economic cost conversion factor to the flnanCLal cost  that was
obtained in Chapter 12 "Construction Planning and Cost Estima-

tion".

The operation and maintenance cost is obtalned by applylng the
fOllOWlng values to the economic constructlon cost

Civil fa0111ty construction cost . . - 0.5%
'Hydraullc equlpment cost . .. w . . . . 115% 
Flectro—ﬂechan:cal equlpment cost . . . 1.5%

Transmission liné cost ~ . . . . .. .. ¢ '1.5%

The 1n1t1al investment in the economic cost of the'PrOiéCt, and
the total cost throughout the project life are as’ presented in
Tables 14-1 (initial investment) and 14-4 (total cost).

The total cost throughout the project life includes  initial

investment, investment for renovation, operation and maintenance.

Initial Investment | - .beal Cbst
(1) Olur Project 527,598 __ 848,383
(2) Ayvali Project 749,434 1,167,603
(3) Oltu Project 1,277,032 B 2,01'5:,9"8_7 ;
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1. Market Price

(1) Olur Project

Table 14-1 -Initial Investinent Cost (1)

(unit: 10°TL)

civil

14 - 7

Yaar Hydro Eq;- $1eMecha} Sub-total T/L Total
1 24,748 o] 0 24,748 o 24,748
2 56,042 0 0 56,042 0f 56,042
3 54,994 0 8,690 63,684 0 63,684

4 113,744) . 485 0| - 114,228 . 0f, 114,228

5 109,068 7,244 0] 116,313 3,073] 119,386

6 . .79,997| 27,880 = 78,209 - 186,085 2,049] 188,134

Total 438,592 35,609]  '86,899| 561,100 5.122| 566,222
(2) Ayvali Project .

2 , | (unit: 10%TL)
Year |: Civil |Hydro .Eq. |El-Mecha. [ Sub-total TIL Total -
1 21,682 . 0 of 21,682 of 21,682
2 58,029 0 0 58,029 0y 58,029
3 53,735 0 o} . 53,735} 0| - 53,735
4 ). 115,523} 0 . 0 11,099  126,622]. 0f 126,622

5 ' 164,605{ .- 6,503 -0{ °171,108 6,755| 177,863

- 191,245| . 9,239 0{ 200,483 4,503] 204,987
e 47,758] 13,592 99,894{ 161,243 of 161,243
Total .| 652,576] - 29,3331 = 110,993} - 792,903 11,250| 804,182

{3) oOltw Pr'o_jec't
.\. | ”5 ._ru _ N - L - (unit: '10“TL)

Year | . Civil Hydro Eq. | El-Mecha. | Sub-total | = T/L. : Total

4 | weyesaf o o] 46,430 0 46,430
2. { .114,071 a0l of  114,071|. 0{ 114,071

3 108,730 -0f o -8,690] 117,420 0| . 117,420}

4 | 220,266f . 485| . 11,099] - 240,850 0] . 2403850
5 .1 . 273,673) - 13,747 - . 0] . 287,421} 9,828 297,249

6. | 271,241 - 37,119 . 78,209] 386,569 6,552] - 393,121}

7] 47,738} - 13,592 99,894 161,243 0} 161,263
| rotal | 1,091,169 = 64,943 197,892| 1,354,003 = 16,381| 1,370,384




Table 14-1 lhitial investment Cost (2)

2. Economic Price

(i)_'Olur Project

(unit:  10°TL):

El-Mecha.

T/L

Year Civik Hydro Eq.. Sub-total’ Total
1 22,622 0 0 22,622 0| 22,622
-2 52,611 0 of - 52,611 0 52,611
3 51,840 of © - 8,542] 60,482 of: - 60,482
4 104,629 436 o[ 105,065 © 0} 105,065
5 102,495 6,520 ~Dj 109,015 2,766]. 111,781
6 75,830 25,092) ~ -76,881] - 177,803 -1,844[: 179,647
Total 410,127| - 32,048 85,424 = 527,599 4,610[ 532,209
(2) Ayvali Project _
o o - . (unit: 10°TL)
Year - Civil |Hydro Eq. | El-Mecha. | Sub-total" T/L Total
1 19,795 0 0 19,795 0 19,795)
2 55,361 0 0 55,361 0 55,361
3 . 50,953 S0 o] . 50,953 S0 50,953
& 109,096 S0 10,890( 119,986 <. 0] 119,986
-5 154,992 5,853 0| 160,844] 6,080 166,924
6 178,960 - 8,315 of ' 187,275 | 4,053 191,328
7 44,981 12,233 = 98,007) 155,220 .- ‘- 0f 155,220
Total 614,138 26,400] 108,897] 749,435 10,133] - 759,567/
(3) Oltu Project |
| - - (unit: 10°TL)
Year Civil | Hydro Ea. ‘El-Mecha, Sub-total S ) A Tofd,}. _
1 42,417 0 ol 42,417 o ez,e17|
2 107,972 of - 0 107,972 0 - 107,972)
3 102,893 0 8,542 '111,435] 0f ¢ 111,435]
4 © 213,725 436 10,890 225,051 .- 0| 225,051
5 '257,487] .. 12,373] 0] 269,859) | ©8,8467 - 228,705}
6 - 254,790 33,407{ 76,881 365,078 5,897| ° 370,975/,
7 44,981 12,233 98,007 155,220 S0 155,2204
Total | 1,024,265 58,448| 194,320) 1,277,033[ 14,743 1,291,776 -
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14,1,3 Parameters and Economic Cosis. of Alternative Thermal Power Plant

As discussed earlier, an imported doal fiped thermal power plant
was assumed as the alternative fscility with which the economic
bensflt of this Project is calculated. In this evaluation
methed, the economic costs of the alternatlve thermal power plant
are regaxded as the beneflt to be reallzed by the Project, and
they are compared to the economic costs of the Pro;ect

The output of the PrOJect will be transmltted to the nearest
power system of. another hydroelectrlc power station in the same
rlver.s Therefore, the alternatlve thermal power plant which is
taken as the basis of the economic evaluatlon was assumed to be
';located at a nearest. point on the coast of the Black Sea.
_Transm1551on llne would be a short power line. The constructlon
cost is assumed to be lncluded in that of the alternative thermal
project. : The basic crlterla used in this evaluation are
presentsd in Table 14-2,

" Table 14-2 Basic Criteria for Economic Study

‘Ttem o o Description

{Method of Analy31s AR .. |Discounted Cash:Flow‘Methbd'
Study Period o : 150 Years Plus Constructlon Pe-
' - : o o jried _
Discduﬁt'ﬂate.'_" o : o I 9,5%
Escalation . _ R INot Considered

|shadow Price Factor -~ . . Jconsidered
(Conversidn Factor) : ‘ _ "|'¢8tandard Conver31on Factor
..: . . .090) )

Service life of Facility,
Dam & Resefﬁdir' : C e Sd.feafs
Hydro-power Plant ¢ . ; 35 Years
Coal-fired Thermal Plant R 125 Years
Substatlon »:'_gu_.. . "ZS'Ysa£s 
Transm1531on Line o o] ss Years
_ GonversionfRate of Currehcj S Us$ 1.00=4, 300T L.

(As of July, 1991) -
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{1} Parameters and Economic Costs of Alternative Thermal Power

Plant
1) Plant Parameters -
The plant'parameters of the altetnative'thefmal power

plant having potentials equivalent to Oltu Project are

?Iesented in Table 14-3.:

‘Table 14-3 Alternative Thermal Power Plant for Studylng
Economic Justification

Coal-Fired Hydro-electric Power Project

_ ltem ‘ tnit ‘Thermal Power Plant olor Ayvalt | . Oltw
Installed Capacity o M 71.6M180.0/211.7 T B v 190,
|pependabre Capacity ' HH 71.6/140:1/211.7 Cosn8 | L3aj o 170.9
Losses o . % 23.0 . 4.6 - 4.6 46
Effective Dependable Capacity] — Mi §5.1/107.9/163.0 55.1 | 107.9 163.0°
Annual Energy Production 10%Hh 256, 2/434 3/690 5 241.5 409.5 | -651.0
Station Service Use g CsGfor ke ) '
' ' 6.3 for kkh _
Transmission Loss % . 1.4 for ki - L7 1.7 1.7
o ‘ : 1.1 for kHh for ki |{for kWb |for kHn.
Annual Available Energy - . | - 10%KHh | - 257.4/402.5/639.9 Caara | s, 5 - 630.9
Fuel Consimption Rate - -
~{Coal) * kg/kih 0.353
{031} " ST X
Unit Fuel Price 1/ '
{Coa)) S Tuke ] 205.1
Aoy o ' ,: oo 850 o
Construction Cost 2/ Nl IOGTL ©]431,032/843,402/1,274,434
Unit Constructfon Cost 2/. 1081/ | | 6.0
0&M, Administration Cost 1081Lyr. |12, 708124, 615]37 648

Fuel Cost 1%Ly, | 20,105/34,081/54,185

1/ not lncludlng taxes :
2/ market price, not’ including J.nterest durmg construct:.on mclud-f_

:mg project controlllng cost
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Initial Investment Cost.

The' economic cost required for constyuction of the

alternative thermal 'power:'plant was

estimated by

applying standard conversion Factor of 0.9 to the

~Local Currency Portion.

(a) Olur Project

(unit: 10%TL)

1st Year

3rd Year

2nd Year 4th Year Total
Forelgn Currency | 51,112 133,986 | 129,605 | 50,382 | 365,084
Local Currency 9,496 - | 24,038 17,569 8,250 59,353
Total. 60,608 | 158,024 | 147,173 ] 58,632 | 424,437
{b) Ayvali Project
B o o (unit: 20°TL)
1st Year .an Year _.SrdQYear 4th Year | Total
Foreign Currency 100,011 | 262,171 | 253,598 98,582 | 714,361
Local Currency 18,582 47,035 34,376 16,143 | 116,136
Total - 118,592 | 309,206 | 287,975 | 114,725 | 830,498
(c) Oltu Project:
- (unit: 10°TL)
1st Year an Year SrdeQag 4pleear'5;h_Year Total
Foreign Currency | 51,112 | 233,996 | 391,776 | 303,980 | 98,582 980,864
Local Curreney | . 9,496 | 42,620 | 64,604 | 42,626 | 16,143 | 159,347
- Total "~ ”6Q,608:"276,616 456,379 346,606°] 114,725 1}254,935

14

- 11




3)

4)

a) Olur Project : 424,437 x 0.03

b) =~ Ayvali Project: 830,498 x 0.03

Operation and Maintenance Cost (O&M Cost)

0&M cost wasnobtaihéd by multiplying 3% into the total
economic cost of the project. Co

12,733 x 10%7L

I

24,914 x 10%TT,

‘¢) Oltu Project : 1,254,935 x 0.03 = 37,648 x 10°TL

Fuel Cost

. Fuel cht was obtainéd by lwultiplyihg .¢6a1 .pfiée

(205.1 TL/kg) and oil prJ..ce (552.0 TL/kg) into the

Annual Energy Productlon

a} Olur Project'

256 ZGWh x. (0. 353kg/kWh x 205. lTleg + 0. OllkgIRWh
x 552.0TL/kg) -

256.2 x 7847

20,105 x 10%TL

4

b) Ayvél; Project '

436, 3GWh x (0. 353kglkWh x 205.1TL/kg + 0. OllkglkWh
x 552, 0TL/kg)

434.3 x 18.47

34,081 x 10°TL

¢) Oltu Project

‘690 SGWh x (0. 353kg/kWh x 205. 1TLfkg +.0. OllkglkW _

% 552, OTLIkg) S
= 690.5 x 78.47

54,185 x 10°TL

|

14 - 12



j Hydljdpower Pr@ject ; A]férna_tive Thermal Differeﬁce _ ' %
| Totat Cost] Present | Total cost | Present .| . '
Value. ‘ b Value Total (B-€) (B/C)
- © | (8) |
otur Project” | . 848,383]  422,000] = 2,490,760| 559,863 1,642,377| 137,778| 1.33
Ayvaly Project. | 1,167,603] 567,509 4,610,769 968,679 °3,443,165(  401,i70{° 1.71
0l1tu Project 2,015,987] 989,598 -7,101,530 1,528,542| < 5,085,503]  538,944| 1.54

5)  Total Cost during the Project Life

Total cost during the project life is shown in Table
14-4. The total cost includes initial investment,
renovation cost after service 1life, operation and

maintenance. and fuel cost.

a)  Olur Project 2,490,760 x 10°TL
b) Ayvali Project 4,610,769 x 10°TL
c) Oltu Project 7,101,530 x. 10°TL

14.1.4 Economie¢ Evaluation

The results of economic evaluation based on the method mentioned
in 14.1.1 are as shown in Table 14-4.

(1) Net Present Value (B-C) and Benefit-Cost Ratio (B/C)

Total cost'during projéét life as well as the present value
(discount rate: 9.5%) in the first year of the project for
hydroelectrlc and thermal power projects are as shown below.

C {unit:  10°T0)

As lndlcated by these two 1nd1ces, the cost of construction
and operatlon of the pro;ect is smaller than the alternatlve'
thermal power plant with the equivalent service, and it can
be concluded that the project is economlcaily superiox than

the alternatlve pro;ect.,.
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(2) Economic Internal Rate of Return

The ‘discount rate at . which the present values of the
investments on the Project and. on théfalternative thermal
power plant becomes equal in the first year of the projects
(that is, EDR), is as indicated in Table 14-4.

- (Olur Project - 18.72%
- Ayvall Project = 33.05%
~ 0ltu Project. -~ 26.82%

Thus it can be concluded that this Proiject is Superior
‘unless the discount rate does not exceed the EDR...



Table 14-4(1) Economic Evatuation ((8-C), (B/C), EDR)

Olur Projeet - - ECONOMIC BYALUATION (Original Case) . . (unit: Million 11}
. Olur ydro Pover Project : Alternative Thermal Project

sRoo o PYear | e e etz s geea g s (B - ()
' Consirect. :‘.’rasm Lind 0& W .§ (C) (Construet.i. 0-& ¥ "I Fuel " (0} _
. ‘Cost | Cost i Cost  {Total Cost Cost i Cost ! Cost Tohl coslf -

¥ 198971 32,822 ] 0 {od26zE . : e I TER
1. | won ) 52,6113 i [ VL 3} i H ~5%,811
RE [ 2001 | - 80,482 0] i 60,482 50,608 ; Eobo, _sqa 126
4. 2002 1 165, 065§ ! {105,085 158,024} H Po158, 024 [ 52, 959
51| 2003 [ 109,005 2,766} o ML TRL] A hre g ; {4 173 95, 392
Bl 2004 17803 L, 844 SO 179, 8477 58,6321 : i 58,632} ~121,016
CTi L) 2008 - I8, 8821 3,882 _ b1z, ’mg 20, 105, 42,833°f 28,956
8i 2 20083 0 i 3,882} . 3.882 : 12,733 20,105 ; 32,8381 28,955
81 3| Zeot i 3.882¢ 3,882 S 13733 20,1080 $2:838 | 28,956
10: 4] 2008 : ioa8821 4,882 S 5 733; 20, 105§ 32,838 | 28, 956
11: 51 Zoo9 H i 3,882 3,882 Po12.733% 20,0105 ) 32,838 28. 956
12: 60 2010 :3,882% 9,882 PO1L 138 20,105 % 32,833} 28.95%
i$¢ w2004 . 3,882 3,882 ioJd2.783 20,105} 32,838 28,956
i8] 2012 . 13,8820 4882 “fo12,733F 20,1057 32,838 28,956
15191 2013 4 3,882% 9882 ©ob 12,733 20,105 32,838 | 28,956
16 10| 2014 RS 18,882% 3,882 R P £ B B 105§ “§2,438 | 28, 956
115 1Ly 2mis. 3,882 . 3,882 Pz 7331 20,1051 42,8380 28,956
t8i 12| 2016 3.882; 3,882 413, 783% 20,105% 32,838 | 2B, 956
190,13 F 2017 3.8821 3,882 PO12,7330 20,1051 32,838 28,956
Wiodaf 2008 3,882% 3,882 {12,733 20, 105{ 32,838 | 28,956
151 2019 U i 38820 8,882 4o, 733' 20,1051 32,8387 . 28, 956

125 16| 2020 ol 3, 882_‘: 3,882 12,133 % ; TA0, 105 % (34,838 28,99 |

235 114 2021 P, 882§ 8, 88% P02,7930  20,105% 32,838 { 28, 956
18| 2022 Y3, 8820 3,882 Poo12,733: 0 200005 ¢ 32,8381 28,856
2510191 2023 %882 3882 12,7331 200105% 320838 28,956
261720 2024 . i i 38828 3,882 Cd 12,7338 20,105 32,838 | 28, 956
2100 s Lt 3,882 3,832 : ;12,7183 20,109 32,838 28,956
28 22| p026f - _ S3,882:0 %882 60,6081 12,733} 2001050 93446 - 89,564
29-5-23 | z027 i 88827 3.8z 158,024% 12,7333 20,1051 190,852 166, 980
30124 2028 L3 73,882 - 3882 ML LTI 12,7331 20,105 % 180,011 116, 129
3p: 25| 2029 . c0F (3882 3,882 58,6324 12 733: 20,1057 91,480 | 87, 588
321026 | 2080} 0d o 3,882F - 3832 . P 11837 2003051 92,838 ) . 28, 9%
330 a1} 203t ! R - R AR 6.1 I coo1 12,7380 200005 32,838 28, 056
34 28 | 2092 ! 6f 3,882 - .3, 082 P12, 7833 20,1051 32,8381 78, 956
3 29| 2033 PO, 7667  3.882% 6648 - . 12,7331 200005} 32,8381 26, 190
16 300 2034 i L84d; s, 882! 5 TG {12,738 20,105 32,8381 27,112
371 31| 2038 VN T iooo.eezt t3eszl. 0 b 127331 200105 92.83B) 28, 958
380828 7036 8542 Po.o3,882% 12424 oo 1l 2001050 32,838 | 200413
397 33| 203l Cooaaed 458828 403181 POoLL 133 20,108 32,338 { 74,520
A 3) 2038 6, 520 ¢ 13,8821 10,402 i 12,7831 20,105 ﬁaz,,ssa 22,436
AU 35| 2038 101,973 © i %88z 105,855 {2,733 20051 92,8381 ~73. 017
42 3bB7 2040 P ;03,882 3,882 S0 12133020, l05 32,8381 28,956
PRS- XA 177 IEEEEE B 4 08,8821 - 3,882 S 1733 20, ws- 32,838 28,956
: 2042, 43,882t (3,887 Shob e, nast 20,1081 32,838 {18 056

I 2043 P %.8821 3,882 1ote33i 20,1051 37838 | - 28, 956

" 2044 3,882 - '9,B82| . P tL798¢ 20, ms; 42,8381 - 28,936

| 2(}45_‘ 3, 8827 3,882 : - 12,733 20,105 32,838 28, 956

LI B 3,882 -G e82p. i 2,733 20,105%° 32,838) 28,956

S0ATL 3,882% 4,882 S41g, 7930 28,1051 37,8381 28,956

foeoasy o 0 b i3 882 - 0,882 S 2,783 20,1051 32,836 ) 28, 956
dogoda | Sl 03,8820 73,882 12,7330 20,105 32,838 [ 28, 9%

080 b T T B8z (3,882 - i 12,7330 2001053 32,838 | 28,856

LAl 13,8821 74,082 D 12,733 ; 20, 105% 32,838 28,956 |.

2052 5,882 10 588al ol 12,7331 20,1081 92,833 28,956

2053 : . 3,882; 3882 . c b 12,7331 20,105 32838 28,056

B0 FOSAY . b 8.8z f  g.8epl - qg,783% 20,1081 32,838 | 28, 956
ot L | ik 971 4,720 194,003 848,383 | 848,374 636, 656 i 005, 25032, 490760 [, 642,377
Present Valueif. .~ - .0 T 422.090 I ..559,863 | 137,774
i 9, 5% N e A N A R 18. 723
S - L o ' BAC 133

14 - 15



n'yvali Project

" GCOHOMIC EYALUATION (Original Case)

Table 14-4(2) - Economic Evaluation ((B-C), (B/C), EDR)

 Gunkbe MilTion T3

14 - 16

Ayvail llydro Power l’rojcct Mlernalive Thormai Projoct: AR
Mo f¥ear { G S RIS AU (1 B
Lonslrucl frasn. Llrm ' T Kopstract TR N L Fuel (B) T
_____ — ' i tal Costl - Cost '} Cost | Cost” Hotal cosd - .-
1 1989 i 19, 708 o i HER BN
2 2000 ; 55, 351 ! : : . ~55, 364
3 200! i 50, 953 § i 4 ] 50, 958
4} 2003 i 119,986 . 118,592} : LB B9ZS -1,304:
§1 - i 7003 i 166,924 | 309,206 § ! 109,206 [ 142,282 |
§: 2004 i 191,328 287,978 - i 287,975 96,647
T ] 2095 : 155, 220 m T . VL4125 ] 40,496
8i 1 1005 CEoos a8y 5,282 Poo24,9050 . 34,0811 58,995 753,743
9: 2] 2007 i 5252 5,252 boo2a,905. 34,0817 58,995 | 53,743
10: 3 2008 Lo asrt 5, 2h2 24,8150 34,0811 58,995 [ 53,13
15 &) 2009 io5 282 b a2 boo24,915 1 34,0801 58,995 | 53,743
12: 51 2010 8,282 5,152 { 24,915 a4, 081F 58,995 | 53,743
13: 6§ 200 b5 252 5,252 o, 015 34,080 % 58,995 ) 53,743
1410 1) 202 : i5, 2821 5 262 P25, %151 34,0813 58,995y 53,143
157 8| 2013 i i %282 5,252 P95 34,081 58,995 | 53,743
16 gl 2014 i !o5,2520 5252 P4 915 34,0811 - 58,995 | 53, T43
17110 2018 i toose82) 5,057 P24,915 % 34,0810 (58,9951 53,743
18: 11| 2018 iob232i 5,252 Po24.915 ;0 34,081 85,995 | . 53,748
191 .12 2017 : L5257 5,152 booz4, 915 84,0811 98,995 8 53,743
205 13 -2018 i ios.252% 5,282 i24,918% 84,081 F 98,995 . 53,743
2 1) 2019 ; {5252 05,252 Poo24.915 34,0813 53,995 53,743
221 15[ 2020 i 5,252 34,9151 34,081} 58,995 | 53,743
23% 16 ¢ 2021 : A 5,.252 i 24,8150 34,081% 58,995 53,743
74341} 2012 i : 5, 252 i _24.'9151- 34,0811 589951 53,743
25 .18 2028 i ! 5,252 P4, 0181 34,0810 55,935 083,743
250 191 2024 i ! 5, 252.). To2a 0150 34081 BB, 945, 53743
21 20| 2025 ; 5, 252 doaeis s 081 58,995 53,743
283 21| 2026 ; ; 5, 252 Cooodoa4 0158 34,0811 68,995 083,743
28i 22 202! i i 5,252 -118,502% 24, 915§ 34,080 177,688 1" 172,936
30:.23( 2028 i 5,252 900,206 24,915} 34,081 368,201 362, 949
31 24} 2029 ; ot 5252 287, 9780 24,0150 . 34080 1 346,970 [ 341 118
32 25| 2080 ! 0! 5252 114,7253 24,9151 34,081} 173,720 | (168, 468
33: 26 203! P 0 5,252.) T4 e15) 34,0817 58,0950 53143
1345 219 2032 R X i 5, 252 i 24,9150 34,080 58,995 | 53,743
35 28] 2033 P 6,080 b3z S84, 9151 34,0810 88,995 ) 47,664
36: .29 2034 TOA093 9, 395 249185 34,081 ¢ 58,905 1 49,690
31 30| 2085 i : °5, 252 24,915 ¢ 34,080 .-58,985 | 53,743
387 31 203§ : 5, 252 24,915 340807 3B, 995 (53,743
39 32} 2087 ; i 16, 142 P95 a4 081 56,305 |- 42,854
ADi 33| 2038 ) y 11, 105 Po2A.915 0 34081 58,9950 47,891
A1 3417099 : 13, 57 E.024,0058 34,0811 58,995 1 (48,428}
42:°35] 2040 i H 115; 492 i, 915, 34,081 § 58,995 -56,496.|
430 36 2041 ; ; 5,252 Z4, 9151 34,0815 58,995 53 4]
£43 317 2042 ! 5,252 P4, e15% 34.081% 58,995 53,743
15 38| 2043 o H 5.252 Po24,815.0 34.081F 58,995 | - 63,743
A6 397 2004 i i -5, 252 24,915 1 34,0814 58,9950
411740} 2045 A 5,252 20,915 34081} 58,995 [ : 58,748
481 AE ] 2046 i PTs, 287 P 915} 84081 %8, §051 53,
49: 4z | 2047 i {5252 E24, 0I5 0 34,081 58,995 | 531
50 43 2048 ; 45,252 Poo24.9151 34,0817 58,895 B, 143
511 44 2049 ; 5,452 20,0450 34,0811 84,805 ) - B3,
52:745| 2050 4 5,282 20,915 - 34,081} 58,995 .
531 45 2051 H {05,252 C, M5} 30851 58,995.00
541411 2052 R §16,252 PoogA, 0150 34,081 58095 [
55 484 2053 [ P05 252 _24.915;' 34,080 § " 58,995 |
56 49 2054 g oo 24,815 34,0810 58,995 ). 8
57 501 2085 5,250 24,815 34, 08) 768,995 |
Total {187, 603 |L. 660, 936 1, 245 747 31,704, 025 34, 510, 1631, 3, 443, 155
Present Value | 667, 509 958,679 [ A0L, 1707
l=9.5% o EDAR 35053
B LU



Table 12-4(3) Ececnomic Evaluation {{B-C), (B/C), EDR)

ECONOMIC EVALUATION (0cigtnal Case)

gltu Proejct - {unit; Million TL}
. 0ltu liydro Power Project Atternative Thermal Projecl
No. . | Year SOUSRON FOSUU U S eeizaeasens peemineeaes m -
co . Construct Lrrasm Linc: 0k M e Construcl Y0k M PocFuel 3 (D) o
: : Cost ! Cost | Cost }l'nlal Cos|{ Cost i Cost i Cost Total cosi :
I 1998 | 42917 ; i o i : HE 82707
R -2000 | 107, 972 ¢ 0; io107,972 i i -107, 972
3; 2001 | 111, 495 % i} Ijiiligaﬁ 50, 603 i io66, 608 | T =50, 827
1t 2002 2250514 0 i 225,051} 276,616 i i 276,616 | 51565
5t ‘2003 1 269,85%% 8,846 1 : 218,705 | 456,379 : 456,379 ] 172,674
6 2004 | 365,078 % 5,897 o1 370,975 346,606 P 4. 346,606 | ~24, 359
TP [ 2005} 155,220 0 9,882 1 150,102 | 114,725 12,733 20,105} 147,563 [ ~11.540°
8.: i} 2006 8,134; 9134 37,648 ; 541851 91,8331 82 699
¢ 2 2007 g, 134¢ 9, 134 37,6487 54,185% 91,833 | 82 698
10} 3] 20087, SR 9,13 37,648 1 54,1851 91,833 ) 82,699
11 4} 2009 i 9. 104F  9.134 37,648} 54,185 01,833 ] 'B2,609
125 60 2010 : R IR CL R I ¢ 1| !o37,648% 54,1851 901,833] 82699
13t 6} 201t H O IS T W KT {97,648 54,1853 91,833 82699
14: 11 2082 9.134:  9.134 Poo3n. 648 % A 1851 91833 82,699
15: 8] 2013 9, 1841 8,134 PO3T,648% 84, 185% 91,833 82,699
168 2014 ©g, 134 9,184 31,648 ¢ 54,185 91,835 .82 699
17:°10] . 2015 9,130F 9,13 3,648 % 54,1857 91,833 | 82,69
18 11 2016 Se 134 913 31,648 1 54, (851 . 91,8334 - 8L 699
19: 12§ 200 a8y 8134 {97,648 % 54,1853 91,8331 832,699
201 13] 2018 9,134 9,134 !81.8481 54185 91833 82,699
2 14 2019 i 9,184 413 t1O3T,648 1 54,185¢ 91,833 82699
225 15§ 2020 : B134: . 9,134 .3 548- 54,1851 91.833| 82699
23: 16| 2021 i 9. 134¢ 9134 37,6481 54,185 91,833 | 82,699
247 11 2022 ; ENEI RN boo21.648% 541891 91,833 B2, 699
25 18| 2023 i 9,134 . 9,134 87,848 54,1851 91,833 82,699
26 19 2024 : 3,134 %134 R LT ‘.'54.185 $ 91,333 ) . 82.699
315 101 2025 4 ioog 1t 313 PUOST,648 1 - 54,1851 791,883 | 82,699
28 2l 2026 ! Poog g3 asa| s, soaa 31,648 § 54,186 152,441°[ 143, 307
291 22 2027 ; P 91341 9,184 216,618} 37,648 . B4, 185 : 368,449 | . 359,316
103 231 2028 { CU9, 134 % - 9,130 ) 456,379 37,6487 © 54,185 543,212 | (939, 078,
36 24| 2029 ! 0 9, 134F - 8.134 ] 248, sos;- 37,648 5 54,185 438,440 429,305
32: 25| 2030 i 0. %134} TG f34) 114,725; 37.646; 54185 208558 | 197424
3326 2031 i N S T &7 U -1 PO97,648% 54, 185% 91,833 82,699
134 27) 2032 : 0 %134 o913 Po3n.648¢ B4, 185: 91,8331 82,699
355 28} 2099 P88 5134 17,980 §37,648% 54,1854 01,8331 .73,854
361 29| 2034 P..5,89TF 91341 15,031 Poanedsi o4 185 9533 76,807
$1i 30 2088) . IS &I R N B Po4T. 6460 540085 91833 | 82,699
3g: 31| 2036 8, 5425 P13 17,676 i 87.648% 54,185 g 91,833 |+ 4. 157
39 82 2087( AL 325 9,134 ¢ 20, 450 Po97.648 1 84,185 91,8337 71,913
A0 33} 2038 12, 9,134 - 20,506 Io8n, 6483 54 185: 91,833} 70,321
415 34| 2039 L0, zas : 9,134 119,422 i 91,648 Posaasstoan 833 -27.589 |
A2 35 2040 | 118, 2{0‘ 9,134 119,374 GOsLeM8 L 54 1854 91,833 |, -27. 540
43:736F 2041 i g e g 37,648 541851 91,833 | - 82699
4G 31) 2042 3 9 1345 . 9,434 1 boarsagd g4 188 91,8337 82,699
151 381 2043 9434 e 14 §0037.648:; 54,1851 91,833| 82,699
165 391 2044 9,194 . 9134 G 3848 54,1850 91.833| 82,699
AT 40F 2045 H o134 M| 976481 54,1851 81,833 | 82,699
i85 41| 2046 : 9, 1341 9,134 1oan,648.% 54,1851 . 91,833 82,699
FELEREFARRITY R A & I B k7 b7, 5481 54,183 91,833 BZ, 609
507 43 2048 : O IS KT I S k7 {37,648 1 54,1855 91,833 | 92 699
510447 2049 P9 914 i 37,548 § 5&.135@ 94,8330 82,699
s2: 48[ gos0. [ RN WL TR kT Po3T648 1 - 54,185 1. 91,833 82,609
53 46 ) 20510 - g, 1341 - g1 - ogT,e48 1 5401851 9108331 . 82,699
54 4712052 8,134 8,134 i 97,648 54.185( 94,833 82,699
551 481 20834 ENCI R R LIE {371,648 54,185 - 91.833| .82 699
56 49| 2054 91341 83 © 37,6481 54,185} Ca1i833| 82,69
511 60§ 2085 L P 5,052% 0 %2520 24,615} 34,081 - 68,996 | 53,144
" T0 1AL JL,520,602: 29,486 : 456,699 2,015, 387 j2, 500, 870 11,882, 403 2, 709, 257 31, 101, 530 b, 083, 543
Present Value ' 989, 598 - 1,528, 547 [ 538, 444 |
=9,5 % : B.B.R, 28.82%
) B/¢C _ 554
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14.2 Financial Evaluation
14.2.1 Methbdoiogy.

In conductlng the flnanc1a] evaluatlon of. the PrOJect the cash
flow at market prices was developed for’ all costs. 1ncludlng the
capital invested in the Pro;ett taxes, operatlon and maintenance
costs, replacement costs, PrOJect contro]llng cos*s, etc. This
cost cash flow was. compared to .the benefit cash flow that was
obtained by the expected income from the sales of electrify
generated by the ProjeCt, and the financial internal rate of
return was calculated: by the dlscounted cash flow method - (DCF

method)

The dlscount rate for the DCF method was determlned as 9 5% in

consultatlon thh E1E.
14.2.2 Financial Cost of the Froject -
The amount of - 1n1t1al 1nvestment and the replacement cost were

obtalned from Chapter 12, "Construction Plannlng 'and Cost

Estlmatlonﬁ The follow1ng values were selected as the operatlon'

and: malntenance cost.,
Opération and Maintenance Cost:
civil facilities construction cost x 0.5%
‘Hydraulic equipment cost’ X 1.5%
Electro—Mechanlcal equlpment cost x 1.5%

- Transmission llne-cost x 1.5%

The finanoial-oosts'of the Project aré'as shownxbelowmi

14 - 18



(units  10°TL

Initial Investment O&M Cost
Olur Project 566,222 4,107
Ayvali Project 804,162 5,537
Oltu Project | 1,370,384 1. 9,644

14.2.3 Financial Evaluations -

The fina_néial income of the Project is the electricity sales
-revenue The revenue was calculated based on TEK's average'
tarlff of 254.2 ‘TL/kWh , (This. value was obtalned by deductlng 18%
from un:.form rate system, 310.7 TL/kWh, as of July, 1991.) plus
Consumptlon Tax (5%) and VAT {12%)

[310 x (1+0.05) x (1+40.12) x (1-0.18) = 298.9]

It was assumed that the average 'én'nual available energy of the
'Proje'ct_ throughout its life is the amount of electricity that ._can
“be sold, and the -firi_i‘_aricial incf_ﬁné-of the project was c.a'lculated
" based on the tariff rate quoted above.

Financia! Evaluation

~ Annual ‘Annual | Annual
Available |  Tariff Economic Taxes | Financial
‘Energy T Revenue Revenue

@wh) | Tikwn | 10T | 10%7L
(1) ‘Olur Project .| 237.4 | 2s4.2 | 60,347 1.17- 70,606
{(2) Ayvali Project | 402.5  {. 254.2 | 102,315 | 1.17 119,709
(3) Oltu Project | .639.9° 254 .2 162,662 1.17 190,315

14 - 19



The results of Financial Evaluation are shown Table 145,
Financial Internal Rate of Return (FIRR) is

(1) Olur Project  9.87%
(2) Ayvali Project 11.25%
(3) Oltu Project  10.68%

When this rate is compared to the expected average'interest‘ratés
of 9.5% for borrowing for both domestic and foreign currencies,
it can be concluded that the Project is sound from the financial

point of view.
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Table 14-5(1) Financial Evaluation {FIRR)

14 - 21

Clur Project (FIRR) (unils Million TL)
) ) - : . Electric i
i Olur dlydro Power Project Tarilf
Moo pYear | i inii RSN INURII I Revenue | .- .. .
: _ Konsivuct.iTrasm.Lind 0 &M §. (€ (Y @®y-(o
“Cost - Cost . ! Cost iTotal Cosi DBeuofit
TiE o Jaehe| 24 T4e Y [ 34,748 <28 1B
st 000 | - 56,042 0 S 56,042 ~56,042 |
3 20003 63,684 0 { 63,684 ~63,684 |
At {2002 104,228 0 114,228 -i14, 228
S5t )2003) Il6,313% 3,073 bo119. 386 ~119,-386
-6 12004 185,085 2,049 T 00 £ 7 % DURRNEN R E.1 kT
C1 1| 2008 | _ 4107 4,107 - 70,606 F 86,499 )
g ozloo0s Poo4,101 £,0071 10.608{ 66,439
ST N1 £,107; 4,107 70,606 . 66,499
10% 4| 2008 4101 4,100 10,6063 88,409 %
11%:5] 2009 i 41071 4, 107) T0,808] 5,499
12: §{2010 : 4,107F 4 10T) 70,806 66,499
(8 7] 2018 £, 101 4,107 70,606 ] 66,499
4i 82002 4,101 4,107 70,606 66,488
51 92018 4, 107 4, 107] 70.806) 66,499
A8 100 | 2014 i R W1 ] 4,107] 70,608] 65 498
174 11 2005 Poo4,107 A.107 ) 70,606 |- 66,499
181421 2018 A L0T 4,107 10,606 66,498
19313 | 2017 P 10T A,10T} 70,608 ) 66,499
20514 [ 2018 A 10TE A 107 | 70,606 66,499
20 151 2019 i i Ad0Ti 4,107 70,6057 66,499
22516 | 2020 _ Pood,aeri 4.107) 70,608 66,499
3Ly SA07% 4107 70,8067 86,493
24 (8] 2022 4,107  4,107] 70,608{ 66,499
251 (9] 2023 4,104 40T 10,6651 66,499
261 02024 4, 107 4107 70,606§ 66,499 |
awial|2025] i g1073  4.107) 70,606 f - 66,499 |
‘2822|2026 ¢ - H 1401 4,107 4. 70,606 | 66,499
29} 23 2027 i o 4, 500F 41071 TO.608 1 66,499
3p: 24} 2028 S40% 8,107 1e.Besd 66 409
31125 2029 i f - 4LI0T A00T]. 10,808 ). 66,499
324 26 {2030 i 0 4,801 4107 70,6061 66,499
3327|2081 0 4,107F - 4,107] 10,606} 66,499 |
g8 2032 - 0 4, 107! 4,107 70,606 66,499
3529 203 ). ol 30181 A 107 11811 T0.6951. 63,425
3630|2034 o+ G- 2,049 4007 .6.156% 70,606] - 54,450
3780720880 . 4 R N UL 4,101] 0,606 65,499
38§ 32| 2036 © 8,690 PoO41078 12,791} 70,606} 57,809
39:33}2037) © - 488 41073 4,592] - 70,608) 66,014
A0+ 34 1 2038 7,244 ; 4,107% 15,3527 10,606 98,254
J 41133 | 2088 | 106, 089 4,107: 110.196§ 70,506 ~39,590
A2136 02040070 1 8 CE0T 4, 8071 - 70,6081 66,490
TEERIERITVE B - 4,101 4,107 70,806 68,499
447398 | 2042 . 3 41071 4,407 70,6061 - 65, 499
4577 99 [ 2043 1. 4,107 4,107 '70,606% 66,499
46340 | 2044 4,107 -4, 1071 70,6061 65499
17501 | 2045 oy A107% A 10T 70,606 66,499
48 : 42 | 2046 . A4,007F 0 41071 70,6061 66,499
497 431 2047 Lo 4,107 4,011 10,6061 - 68,449
50144 | 2048 L §,407 ] /70,806 : 66,498
5045 | 2049 41675 4,407 70,8067 - 66,499
52 46.1.2050 | 41078 0 4,107] 0, 6068, 66,489
534472051 ) _ A [0T: 0 4,107TF 70,806 F 66,499
SAARYEOREY . 10T R 10TF 10,608 - 66,499
553 49 [2088] oo v CAN0TE 40107 0,606 C 66,499
86 150120844 0 F oo Cde A 10T 4807 70,808 % 66,499
AT 0T AL | 683608 10,244 205,371 899,223 13, 530,304 |2, 631, 081
PR
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Table 14-5(2) Fihanc_ia! Evaluation (FIRR)

lunjt: BIllion. TL)

Ayvall Project (FiRR}

Blectric
Arva11 Hydro Power Project. Tariff
Now 1YOAT | it emnr e pienming e reeegrezengssefon] Rovanued .. ).
Gonstruct, lirasa. Fina DR 1 (.0) (B) -0 ]
Cost i . Cost Cost dolal Coslf Beneflt ] -

T 1359 |21, 87 | ] i 21,682 221,682 |
ai ] 2000] 58,028 0 58,028 58, 029
37 | zoot. 53,785 0 53, 135 =53,735 [
4 2002 | 1268221 .. - 0 126, 622 | -1esezz |
61 2003 ) 91,1088 6755 117,463 1 -111.883 1
1 | 2004 200,483} 4,503 Po204, 987 o} 204,987 |
71l 2005( 161,243 0 Loi61, 243 CE -8, 243 |
S8t raoos| i P55 5,537 189,708 114, 112
SR 2007 : Poossn 5,537 119,700 ) '§13, 172 |
107 2| 2008 5, 537 5,537 119,709 14,172
AL 4 2000 58378 5.537] ‘119, 7081 1140172
12 51 2010 56211 5,537{ tre.708t L14,1721
13: 6] 2011 ! i 5537 5,537} 119,709 | 14 12|
4 7| 2012 i A 55371 118,709 114,172
16578 2013 ] {5,537 5,637¢ 119,709, 14,192,
167 9| 2014 B i 5,537 5, 53T] ‘119,709 lik112 )
ATiie 20051 - : Pooo5,537 5,537 119,700 114,172
18 ¢ 1L 2036 : Poo5.5371  5,537) 116,900) Q14,172
[CERVARLINE N P5,531 1 55211 11,7097 114,112
20i13)20181 " POB.531Y 8,531 HIS,T09%- AM 172
211412019 io5,531 5,537 119, 709) ‘1i4, 172
2215 2020 i 5,537 5,637 119,709 | 144, 192
233116 | 2021 ) PoOBB8TY 55371 119,709 1141724
24 171 2022 PoO5BRTE 5,587 (119,708 ) 114,172
25 18 2028 P 5,531 0 5,537 119,709 114,172
2619 ] 2024 PoO5,5311 5,581 19108 | 144,112
2720|2025 D5, 8370 5,837 119,709 114,172
28t 21 | 2028 ; PoOB.5370 5,837 119,708 114,172
29°% 22 1 2027 : P 5.B3T1 - 5.537F 119,708 | HH472
30.: 23 | 2028 i cood 5,591l 5,587 119,709 1 LI MT2
31524720204 i 85,5310 5,537 L9, 7109 114,172
310252030 0! 75,531 5,537| 119,708 ] 114,172
33 261 2031 : D 5,531 F 5337 119,708 1i4T2
34.: 27| 2032, P 0% BBATE 5587 118,709 ) 1A 172}
35128 20338 {6,755 5,537 12,292 18,7091 fen. 417 |
26: 79 2034 oo4,5081 6,537 . 10,0400, £19,709 1 109,669
37: 30 2035 o SO BB3T B SITL LIS TOG . fud T2
38 i 31| 2036 R §5,537% 5537 119,709 14 pm2 i
393z 2031] 1,899 65,5371 16,636| 119,709 103,073
40 33| 2038 6,503 505373 12,089 (119,708} 107,570
411 341 2039 9,238 55371 14,7951 119,708, 104,934}
A2 35 2040 ) 113,486 5,537 119,028) 119,709]: " 687
43736 | 2048 BN §,5371 5,537 119,700 ) 14,172
44 37| 2042 i PS5 B3TE 5537 1197094 114,172
45 38 | 2043 PooA537 5,537 LBe.T0&E 1idopTR| .
46 1 391 2044 POU5,537: 55371 B19, 709 14 IT2
471401 2045 i 5,531% 5,537 L9, 700) Li4;Mrz)e
48 : 41.) 2048 P05, 5311 5,537 119,708 14172
49 142 f 2047 ; PO5,5374 5,537 f 119, 704 1f4 112
503 43 | 20481 i P 559 5, 9371 119,709 ). 114, 172
51: 44| 2049 EoOBSITE 5537 L19,709F 11412
52745} 2050 o1 B.B8TE O 5,837 1E9TOO 1140172
537 46 {20510 4 58371 58311 119,708 114,172
5477 47| 2052 PoO5,53TF 5,830 119708 [14.072
55148 | 20831 {5,53T; 5,571 119,700 1 i1
56°0 49 | 2084 | 5, 537( 5,537 119,708 [ 114,112
57 500 20867 - B b5 537 5,597 119,708 14102
T0TAL I, 730 1 22,517

215 8331, 232,580 |5, 985, 457 M. 752,817

T LRR

Loy
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Table 14-5(3) Financial Evaluation (FIRR)

01tu Project (FIRR)

(unit;: Mill!on ).

: S Eiectrie

. . . Oltu liydro Powor Project Tarlff
Ro. | Year | i i o Revenug 0

L Construcl iTrasa, I,Ina 0k M as C ) (B) (B)-{C}
: Cost | ‘Cost . Cost ‘Totai Coslf Benefit | -

[ 1999 46,430 ; -0 - 46,430 | : ~46, 430
i 2000 114,071 L 114,071 . -114, 01
3: 2000 117,420 0 117, 420 -111,420
4 2002 |- 240,850 0 240, 850 -240. 850
5 2003 287,421 9,828 297,249 -291, 249
g 2004 386,569 6, 552 393, 12t ' -343, 111
Tio| 2005 ‘181,243 ¢ 0 4, 1078 165,350} 70,606 |- -94, 115
81 L2000 : 9, 644 9, 844 190, 3157 180, §71
-9 22001 E P 0,644 9,644 190, 315 180,671
10 31 2a08 |- H 9,644 9,644 190,315} 180,671
11: 412009 SR R A T T R A T T 190,315 | 180.67i
12 512000 : o 9,644% 9,644 190, 3151 180,671
135 62011 . 9,644 1 9,644 190, 315 |- 180, 671
14: 712012 A L1 8, 644" 180, 315 { 180,671
15 8|21y H i %6440 9,644 190, 315 180,871
165812084 : Pooo0,6441 0544 190,315 | 180.671
17.:10.| 2015 I N T T R YT T 190,315} 180,671
181 11| 2016 9,6844F 8,644 190,316 180,671
'l=9“'f.,l?._ 2017 9,644F . 9.644 190, 315 ] 180,671
20: 13 (2018 9,644 9,644 180,-315.] 180,671
SRIEST N AL N 9, 644 9,644 180, 315 § 180,671
22: 1512020 | 9.6441 9,844 (190,318 180,671
2316 2021 9,6401 964 190,315 180,671
24t ez 9,644 9,844 190,315 | 180, 671
25 : 181 2023 i SO o044 9, 644 ‘890, 315§ 1180, 871
263 19| 2024 b CLd 80BA4E 9,644 190, 315§ 180, 67¢
171 20.] 2025, ) SR N T TR 11 196,365 1 180, 6%
28 121 2026 9,644 -9, 644 190,315 1 180, 671
297 22 |.2027 . 9,644 9, 644 190,-3151 180,67}
30{ 2%} 2028 : 9.644% 9,644 190, 3151 180, 67t
312482029 -0 9,844 9,644 190, 3181 180, 671
32125120304 : 0 98,6445 9,644 190, 3151 180, 67i
33262031 i 0 9844 0,644 190,315 189,671
34 :21:}.2032 i 0i 8,644 % 9,644 190, 315 | -180, 671
35: 28 (20383 - 19,8284 0,644 19,472 190, 345 170,843
36292034 I 65521 9. 644 16,195 190,315 | 174,119
e8| CH S 8.644; 0 98441 0 190,315 180, 6T
38131 )°2036° 8, 590 oo, 644 18,334 - 190,388 1 171, 981
3992 | 20371 1L, 98418 L -9.644 0 21,228 - 180, 3150 169,087
40 : 3312038 [ .13, MT:% H 9,644 23,391 190, 3151 166, 924
ALe34 2089 | 115,328 ¢ P9 BAd 124,902 190,315 ] 65, 344
A2 35 [ 2040 113, 486, 9, 644} 123,130 180, 315 67,185
A3 35 120410 i 96445 9,844 190, 305§ 180,671
44 372042 9,644 5644 190,315 1 180,571
45 { 38| 2043 © 9.8441 09,6441 180,315]° 180,671
46 -39 2044 9,544 9,644 1 ~190.315] 180,571
T340 2045 1 0,644 0644 190, 315:F 180, 67!
487 4192048, A LR Y 190,318 ] 180, 571
49 1 42 2047 ©oa 96441 90644 190,315 18D, 671
50 ;43 ] 2048 %644 9,644 190, 153 180, 671
] 514 2049 ; 9,644 - 8.644 190,315 180,671
521 A% 2050 R 78 L R A L 190,315 169, 611
531 462051 - - Bedd 9, 644 190, 315 |- 180, 671
B4 47 1 2062 9, 644 9,644 190, 315§ 180,671
55148 | 2053 9,644 . 0,644 196, 3151 180,671
561491 2054 ] A LT '9 844 199, 315} 189,671
+871:500206850 - . ' 5, 637 5,537 119, 7097 144,172
TOTAL ‘jl,6lb,838: 32,161 '482.204 _2 131,803) 9,515, 761 {1, 387, 858

10, 68
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14.3  Sensitivity Analysis

Sensitivity a_n’alysis for "B-C", "B/C", "EDR" and "FIRR" was
carried out in_cafse' construction cost of the Prolject's' increased.
A discouﬁt' rate of 9,5.'%, was used for calculating "B-C" and. “B/C" .
The results are shown in Table 14-6.

Table 14-6 Results of Sensitivity Analysis

(B-C) (BIG) . .(ﬁDR) (FIRR)

(1) |originsl Gase | 137,774 | 1.33 _18.7? 9.87

sz up | 116,669 1.26 16.36 9.41

3 107 ‘up 55,565 1.21 14.52 8.98

ﬁ 157 up 74,460 1.15 :is.ok‘ 8.58

202 up 53,356 1.11 12,82 8.21

(2) OrigihalfCasggi 401,170 1.71 33.05 11.39

A ; 5zzup ‘3?2,794 1.63 'éggSO‘_;_ 10.03

y 10z up 344,419 | 1,55 3261041 9.58

1 157 up - .| 316,044 1.48 '23.23" 9.16

* 207 up 287,668 | 1.42 20.85 8.77

(3) Qriginﬁi:CaSe-‘ 3538i§Z§ 1.54 ;éqjsz'y- 10.68
- 57 up 489 464 | T4 -23{44 | .10.21_'

N 102 up :4?9;984 1,40 ;20;67f;' 9.77

: 157 up 390,504 1.34 18,41 5.37

207 up 341,024 1.29 16.55 8.99
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‘Chapter 15 LOANﬁEPAVMENTSCHEDULE

16.1  Basic Considerations

In general, construction of an electric power facility requires
a large amount of initial investment during the construction
period, and the return to that investment starts only after the
construction'is completed ~ The time requlred to recover the
1nvestment 1s much’ longer than that requlred for productlon of
durable consumer goods.- Accordlngly, it is guite usual to obtain
loans havrnq low Lnterest rate, long grace perlod and repayment

perlod

It can be assumed that a large portlon of the fund requlred for"
lmplementatron of the Pro;ect will be supplled by international
flnanC1ng 1nst1tutlons, and the rest by domestlc flnanc1ng.
agencmeb. As the proportlons of the forelgn ‘and domestic funds
- can not be predlcted at this moment ‘the JICA Team consulted with
Rir to assume the following frnancrng condltlong,” and the
reQayment schedule wes'formulated based on theSe_assumptions{

Interest rate 9.58% for‘bofh'foréighﬁand'domestic'fﬁhds,

~with no consrderatlons for commitmeht
. .charge."' SR
Terms of repayment . : Repayment is deferred during ‘the perlod
- ' of constructlon-"of " the - Project:
repayment of prlnc1pal and lnterest in
.'equal amounts in 20 years.

15.2 Rfe_qt:ired'Amoum oy‘_Fund '

'The requlred amount of fund is- estlmated based on the prlces ae
of 1991 though the Project is schedule to be connected: to the
.power grld after 9000 . Thus the escalatlon of the prlces upto
~and. lncludlng the constructlon permod must be taken into account
as’ addltlonal cost however, prlce escalatlon in Turkey in the
recent years is rather abnormal compared to.those in other major

15 -1



countries, and it is‘diffigult for the JiCA.Team to make any
projection of the price escalation in the future. For this
reason, the loan repayment schedule.was formulated based on the
amount of fund requirement estimated at mid—lQQl'prices. Table
15-1 ehows_fund procurenent andjrepayment schedule. | '

53  Income and Cost_ N
-The return on 1nvestment is the income from electr1c1ty sale.
The present tariff systeﬂl of “TEK consrsts of two types of
contracts and the customer has freedom of seleetlng one of them.
The two stage tarlff consisting of a fixed charge ‘and energy"
" charge and the unrform rate contract. The tarlff rates differ

from one supply area to another.

As it was dlfflCult to flnd out. the average tarlff rate as of
July 1991 for the whole TEK power system, the unlform rate o{ TEK
as of July 1991_ Whlch ‘is 254.2 TL/kWh (Refer 14 2. 3) was. used

as the basrs of revenue calculatlon.

The annual operatlon and malntenance cost of the facrlltles of

the Pro;ect was assumed as below.

. D.5%

Civil facilities censtruetion cost X
Hydraulic equipment'COSt _ . x 1.5%
EleCtro~MeChanical_equipmeﬁt_  x 1.5%
~Transmission faqilities:cost_ x 1.5%

The depre01atlons are calculated by the straaght line method with

Zero reSLdual values and the facility lives. assumed as below._

civil facilities; | | '50=yéars'f

Hydraulic equlpment- T R =35.years'
..Electro-Mechanical equlpment, - _-,:,' ‘.gﬁlyearsf

Pransmission facilities; . . a? ,_fés Yeare __“.

15 - 2



15.4  Loan Repayment Scheduie

The source of funds for loan repayment is to be the operating
income (the electricity' sales revenue minus operation and
maintenance cost, deprQCLatlon, interest, etc.) and the reserve

for deprecmatlon,

The yeafly-projections of the income statements of the Project

are presented in Tables 15-2 and 15-3.

As'indicéted in the tables,'the'capitai'costs are reCQVered'from
revenues in the 14th year after the commencement of operatlon and
thereafter revenues exceed,capltal costs produc1ng proflts Thus
it is: Judged that the capltal investment on the Preoject can be

safely recavered

15 - 3
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Table 15-2 Profit and Loss Statement

{unit: Million TL)

Operating Bxpenses i Tolal

Pperating

*Noto Figures in parenlheses are . D C.

Remarks Operating revenue
:  Operalion and Maintcnance

Deprecialion:

see 14,22
construstion cost Including. [.D.C. S
= Civil (50 years): I, 336 543 /- 50 = 26,731
- Hydro {35 years): :
ot = Elees (85 years) 298 510 / 35 = . 8,529
- = T/L T (3% years)
o 3%, 260

o Total

15 - 5

539 QGWh % 297, dTL/kWh 190306 25 nitf;on TL/year '

Operating Financial Expenses® ! Totalt Net
_ Revenwo ~ |U & W iDepreci-i Incons . - incone
No. | Year |~ (A) ation (8) Ko =A-8 F.C i DG i (D (B}=C-D
111999 ' : _ (299) (1, 506); (2, 208)
2| zooo , (2,180%  (5,709) - €9,498)
3 | 2001 = (8,045 (12, 448)) (20.494)
4| 2002 ; U4, 716) €22, 796) (37.511)
5 { 2003 (24, 204); (39, 109% " (53, 403)
glaees) . o - R | U (37,159 (5a, A36) (98, 195) _
7| 2005 70, 603 £1075 14,7241 18,8310 51,772 (36,004) {(52,065) (88, 159) =36, 387
.8{ 2006 190,306 9,644 § 35,2601 44,904 145,403 55,509 74,678 ! 130,186 15,216
9 | zoo7 190, 306 9,644 1 35,260 44,904 | 145,408 | 54,4831 73,298 1207810 17,622
10 ] 2008 190, 306 9,644 i 35,2601 44,904 | 145,403 | 53,360 % 71,787 125,147 20,285
11| 2009 | 190,306 9644} 35,260} 44,9041 145,403 52,1300 70,133} 122,263) 23,140
122019 190, 306 9,644 § 35,260 44,004 | 145,403 ‘50,784 ¢ 68,321} 119,105/ - 26,298
13f20tt ] 190,306 9.6 i 35,2600 44,904 | 145,403 | .49,300% 66,3371 015,647 29,756
td [2012 | 190,808 | 9,644 35,260 0 44,904 145,403 47,6983 64,165 111,860 | 33,543
1502019 180,306 . 0,644 : 35260 44,904 [ 145403 45927 : 6L, 787 107,714} 31,689
162014 ] 190,308 | 9,644 0 °35,260% 4,904 | 145,403 | 43,900 59,1821 103,173 42,229
17)2015) 196,306 9,644 1 35,2601 44,904 ) 145.403] AL 8711 56,330 88,200} 47.201
18112018 190,306 . 9,644 ] - 35,260 ] 44,904 145,403 | 39,550 : 53,208 92,758 | .52, 845
19| 2007 | . 190,306 [ - 9,644 i~ 35,260 [ 44,904 | 1454037 37,008 49,788 86,796 | 58,606
20 | 2018 190,306 | 0,844 35,260 44,904 | 145,403 | 34,225 46,044 80,269 | 65,134
2002018 ] 190,306 |° 9,644 35,260.0 44,904 - 145,403 3L 177§ 4L, 9441 73,120 72,281
222020 190,306  9.644 1 35260 i 44,904 145,403 | 27,840 37,454 65,2057 80,108
23 2021 | - 190,906 [ - 9,644 35,260) 44,904 | 145,403 | - 24,186 i 32,538 i::56.725{ 88,678
- 24| 2022 180,306 | 8, 6441 . 35,260 §° 44,904 | ‘45,403 20,1853 27,155 AT, 3400 95,062
251 2023 190,306 | - ', 644} 35,2600 44,904 | 145,403 15,8041 20,261 . 37,064 | 108,338
28 | 2024 190,306 0,644 | 35,260 ¢ 44,004 | 145,403 | 11,006} 14,807 {25,812 ‘119, 590
21 2025 140, 306 9,644 ; 35,260 44,904 | 145,403 5,752% 1,739 13,491 134,911
fotal - 3,816,726 | 196,987 : 719,918 : 916,905 2,959,823 | 865,790 31, 191,424 12, 057, 214 11, 131,915
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