5.8.3 Erik Power Station

Becaﬁée of the weir 1ocaﬁion hear—the Erik Spring, the
intake water level will be ardundlazo_m;_whiCh is 145 m
higher than the proposed HWL of the Ermének Reservoir'(675
m).  Therefore, the water of 6.0 m3/s to be diverted will
have a potential power of about 8,500 kW. Accordingly, such
a facility will be required as to.dissipate“this;enérgy'
before pouring into the main headrace tunnel. This energy
dissipatéf'éah'be replaced with a genérating équipmént to be
attached to the inlet shaft. An economic possibility of
this idea was examined below: -

{1) Plan of Erik Power Station
'The Erik Power Station has the following features:

(A) . Water Levels

- Erik Spring elevation : 817 m

- .Intake water level : 220 m
- Desilting Sasin water leVéi: 815.6 m
- Head tank water level = : 812 m
- HWL of Ermenék‘Resérﬁoir.z : 675:mu

-~ Max. tailwater level -
during up-surging : 694 m

- .7=  Normal taillwater level : 675 Mm

(B) Head and discharge

-  Gross héad' 2 o | : ' 145.m
- Net head ' :~-: : 133 m
= jbeSign discharge = - : 6.0 mi/s
o ﬁéén di?ersioﬁ:dischérge  ;$:   3;44_m3/S
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(C) Generating equipment

~ Installed capacity

(load range 35 to 100 %)

- Combined efficiency

(D) Power output.

- Mean pover
= Firm power

- Firm energy

-~ Secondary energy

- Annual energy

s ne

-
-

6.7 MW % 1 unit
77.0 % at 35 %
lead s

85.5 % at full -
load

3,64 MW
2.15 MW
©18.8 GWh

13.1 GWh

~ 31.9 GWh

As listed above, the Erik Power Station would have an

installed capacity of 6.7 MW and annual energy_output_of

31.9 GWh in addition to the power generation by the Erik

water at'the Ermenek Power Station.

The Erik water w111 be

utilized for the gross head of 487 m in total.

(2) Additiohél cost _and benefit of Erik Power Station

In order to examine the economic merit of the Erik

Power Station, the extra cost to construct the Station

and the extra benefit by thé Station were assessed as

follows:

(A) Annual power benefit
{5.939 US¢/kWh for firm

2.154 US¢/kWh for secondary)

(B) Construction cost

~ Generating equipment’

~ Excess water spillway

- Power house

- 34.5 kV transmission line
Total construction cost
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1.39 million Us$

_.2(42'miilion'US$

0.15

0.21 .
0.26
- 3.04



(C) Annual equivalent cost :  0.29 million USS
(CRF = 0,0960 at a discount ~ per year
rate of 9.5 %) '

(D) : Annual benefit | e 1.10 million US$S

As shown above, the Erik Power Statlon will produce an
_economlc net beneflt of about 1 1 mllllon USS every year
It is thus determined to attach the power plant to the Erlk

Dlver31on Scheme

5.8.4 N909531ty of excess water sp111way
between head tank and inlet shaft

When the Erik Power Station'is stopped for inépection,

mainﬁenance or by accidents, the Erik water cannot be poured .

to the main headrace tunnel unless a spillway is prov1ded to
guide the excess wate: from_head tank,to_lnlgt shaft.
However, thése pefiod is iimitéd'and therefbre it is
. examined below 1f constructlon of such a splllway is justl—
'flable or if it is better to leave the Erlk water flow down
the intake weir during Such a perlod_

The annuél'maintenénce'pericd of Erik Power Station is
assumed as follows:
- ~apnual inspection = 7 days

(a 1ittle bit high
in view of low load

' operatlon)
- overhaul oo 30 days in 7 years
= 4.3 days per year
- Total = ... 11.3 dayslper yearr

Annual loss at Ermenek .Power Station due to no water
' from Erik ls estlmated as shown belOW°

- mean'diS¢hargeiduring maintenance:' _2.§.m3/s
(90 % dependable discharge)

D - 59



- net head at Frmenek P.S. S ‘308 m
- mean power ' ' '_7' : 7.8&-HW

- annual energy loss : 2.13 GWh

- annual monetary'loss
(US$0.02679/kWh)

57,000 $/yr

P0531b1e investment for the splllway 13 approxlmataly
10 tlmes the above 1oss, or US$ 570,000, Whlle the con-
struction cost 1s estimated at Uss$ 550 000 belng sllghtly
" lower than this p0551b1e 1nvestment as shown bélow:

- concrete, 3,200 m3‘x‘75'$ i 240,000 $
- reinf. bar, 320 t X 720 $ i 230,000 $
- rock excavation, 8,000 m3 x 10 $ : 80,000 $

Total ' . ' 550,000 %

Meanwhlle, when bypass waterway is not constructed the
wall ‘height around thé head tank should be raised to avoid
'water spllllng from the head tank. Thls extra cost can be
saved when the bypass ‘is constructed. '

Accordingly, it is judged that the bypass waterway
 should be provided. ' ' o ' '

5.8.5 HNecessary area of head tank
A free water surface area of the head tank is deter-
mined to be 60 m? as 109Q, where Q = 6 m3/s. and the effec—

tive capa01ty to be 120 n3 as 20Q

Accordingly; the basic dimension of head ténkris deter-

mined as follows:

It

4.0mx 15.0m = 60 m?
2.0 M mmem—— > 120 m3

Bx L
Prawdown
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5.8.6 Overflow depth from head tank

The maximum water.Ievel in the head tank during over-
flow is better to be limited sb.that thé.flow conditioﬂ-in
the'diversion-tunnel can be mﬁintained as a free flow. When
the design discharge of 6 m3/s is flowing in the diversion
tunnel,.the;élearance between the-arch crown and water
surface is about 0.7 m. Accordingly, the maximum overflow
depth is set at about 0.4 m by keepinq an allowance of 0.3 m
during the overflow at 6.0 m>/s.. The required length of
overflow crest is then be determined to be - 12.0 m.

The type of overflow structure is determined as a
side-overflow by using the longitudinal side wall of the
head tank. :

5.8.7 Type of excess water spiliway . .

_ Thé-overflowing water from the head tank will have the
following energy to be dissipated:

Slz.m - 675 m 137 m when enters in the tailrace

- chamber

f

212 m when enters directly into
inlet shaft and when the
Ermenek reservoir water level

812 m - 600 m

ig at IWL. This is equivalent
~ to potential power of 12.3 MW,

'Since the.potential-pdwer is high, it is planned to
dissip&te,the'energy by 2 stepé; first1y for the head of 137
m by the time_eniering;the tailface chamber; secondly for
the head of 75 m in the inlet shaft. A normal head to be
- dissipated on the second step is about 10'm to 25 m.
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The enerqgy diésipaticn mechanism is complicated and its

design needs a hydraulic model test. 1In the case of 2-step
dissipation, the.tob-elévation of inlet shaft ‘can be set at
the up~surge water level,’ﬁhich will“bé~realized during a
full load shutdown of Ermenek Power Station. o

‘Three alternative types=are'conceivab1e-for-the bypass

watervay:

- Surface fish ladder type L

-~ Pipe ‘with a hollow jet valve andlafstilling basin
(the stilling basin may be designed by using the
tailrace chamber) . - . '

~ Branch pipe from the‘downstream'end.of penstock with
a hollow jet valve and stilling basin :

' Merits and demerits of each type may be as described.

belbﬁ:

(1)

(2}

(3)

Surface type affects more or leSs'environmehtu Since
it will be used only during maintenance, the open
structure would give such an impression to a visitor as
useless. This type has the highest reliabiliﬁy_fdr its
gravity fiow without mechanical equipment.

Penstock pipe of Erik Power Station (D1.2 m, 94 ton)
costs'US$329,000;“which is lower than the cost of
surface type. But this type need a hollow_jet valve
and may need a larger :chamber for stilling basin than a
tailrace'chamber. so it would be costly.

The branch type may not function in the case of full
load shutdown of Ermenek and Erik power stations,
resulting in a spilling from the head tank, although

such a probability is very low.

The fishway type was then adopted.
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CHAPTER 6.  OPTIMUM DEVELOPMENT SCALE

‘The deéelopment=scale was repfesented in this study by
HWL of the Ermenek Reservoir. ' HWL was selected in place of -
dam height or damxcrest elevation as HWL can be an independm.
ent’ parameter from the extra dam height above HWL and from_
the foundation elevation.

The firm and secondary energies are dependent on HWL,
and the instailed capacity is, in. this study, dependent on
the firm energy. - Thus, the development scale was represent-
ed by HWL. ' ' ' '

- HWL was studied for 11 cases from 645 m to 695 m at an
interval of 5 m. o

Based on the preliminary designs of the Project
-components as descrlbed in the for9901 1g Sub-sections, the,
Project benefit and cost were estlmated. 

‘These are shown in Figs. D21 and D22 with the alterna-
tive HWL as abscissa. The benefit capltallzed with a dis-
count rate of 9.5 per cent ‘has a peak at HWL of 675 m; and
starts to decrease thereafter. This is due to the initial
.fllllnq period. The capltallzed cost increases almost in
proportlon to the HWL. '

The capitalized'net'bénefit curve shows that the HWL of

675 m yields the maximum net benefit, or is the optimum
development scale. ' '
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CHAPTER 7. . CONCLUSTIONS

The following conclusions were obtained through the

. optimization studies described in this ANNEX-D:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

The Ermenek Dam will be of concrete arCh'tYpe located
at the I-Cc dam axis. The site is in the Gormel Gorge
created in a limestone block.

7The'Ermenek_Pfoject willlbe'developgd as a dam~waterway

type with a single dam at the I-Cc axis, and the Erik
Diversion Scheme will be included as part of the
Project. The Nadire Scheme should not be combined with
the Project, and the development scale of Ermenek
should be optimized not taking account of the Nadire
Scheme. ' '

The spillway discharge capacity will be about 2,600
m3/s including those of bottom outlets and crest over-.

flow spillway, and the maximum flood water level of

reservoir will be El. 678.3 m, being 3.3 m above HWL.

The drawdown cof the Ermenek Reservoir will be 60 m,

- which is 17.5 per cent of the gross head of 342 m.

The economic diameter of héadracé and tailrace tunnels
is 6.1 m. The route of headrace tunnel will be Bb.

fhe pressure shaft consists of 2. inclined tunhels,
which divert immediate downstream from the headrace
surge tank. The economic diameter of each presSure'
shaft is 3.6 n. ' ' '

The penstock and power station will be of undergrbﬁﬁd
type, and the tailrace tunnel will be extended to lower
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(8)

(2)

the tailwater level up to 333 m, which is the HWL of
downstream Gezende Reservoir. '

The design discharge of the Erik Diversion Scheme is
6.0 m3/s. The Erik diversion tunnel is Of'freewfloW'
type, hav1ng a w1dth of 2.2 m and a height of 2,3 m.
The Frik Power Statlon havxng an installed capaclty of
6.7 MW will be added to the end of the diversion tunnel
to utilize the head of 134 m available between the head
tank and the HWL of Ermenek Reservoir.

The HWL of 675 m AMSL is optimum. Accordingly, the

‘principal features of the_Project are as listed below:

- dan crest elevation *  El. 680.0 m
~ design flood water level : El. 678.3 m
- HWL | : El. 675.0 m
- LWL : El. 615.0 m
- dam helght above foundation : 190 m

- installed capa01ty o T 320 MW
- 90% dependable power B 204 MW
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Comparison of Ermenek dam site between I-B and I-C

arch dam at -G

Temporary selection of
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(1) Addition of Erik Diversion Scheme
(2} Type of power house
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With Erik Diversion Scheme

Study of 2-step development plans
(1) Ermenek Dam + Downstream Dam
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é-step plans ruled out
Prospective dam site: I-C
Alternalive dam site:  1-B

C Additional Detailed Investigations )
Sl e o TITLE '
| THE REPUBLIC OF TURKEY | ERMENEK HYDROELECTRIC POWER Fig. D1
| eLexrik igLenl ev00 ioaresi | - DEVELOPMENT PROJECT - Flow Chart
- GENEL MUDURLUGU J8PAN INTERNATIONAL COOPERATION AGENCY of Preliminary Study

D - 66







] FIG. HO.

Additional Detailed lnvestigations

)

I-C dam _sité tech_nically possible.
1-B dam site ruled out. }
Underground power house site determined.

Assumptions and preparatory studies
(1) niital filling plan of reservoir

(2) Assessment of risk of water leakage

(3} Assessment of power benefits

{4} Cost estimate and disbursement schedule

Study of develobment plan

{1) Selection of dam axis

(2} Erik diversion scheme

(3) Type of power house

(4) Addition of Erik Power Station

QOptimization study of Project components

Optimization siudy of developmént scale

End
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CHAPTER 1. ° PURPOSE OF THE COMPENSATION SURVEY

* The compensation'survey-has been carried out to deter-
 mine the value of non-movables that would be eventually
'ecvered by the reservoir and it is intended to provide a
' good approximation of ‘the costs that ‘would be 1ncurred as a
consequence of the relocation of the inhabitants and the
eventual_lmpoundment of the reservoir area.

The compensation survey for the proposed reservoir area
was first conducted by EIE in September 1988 for the eléva-
tion range up to 650 m. In_the_Addltlenal Detailed Investi-
gation. stage between August and September 1989, the survey:
was supplemented by EIE for the elevation range between 650
and 750 m, since it was found through the preliminary study
that a prospective HWL would exceed 650 m. The survey
covered 7,367 ha in total between 510 m and 750 m in-eleva-
ticon.

The prlces reflect the condltlons of 11988, durlng whlch
“the mld*year average exchange rates were TL 1,682 per- US$
However, the compensatlon cost and income were updated in
July 1990 by EIE to the 1989 price levels, for which the
exchange rate of TL 2,300 per US$ was applied. '



CHAPTER 2. THE SURVEY AREA

The area that would be affected by . thé'proposéd reser-
volr is 1ocated in the Ermenek District of Karaman Prov1ncer
on the Ermenek River. The survey area covers an area of- ap-
proximately 7,367 ha between the 510 and 750 m 'in eleva-
tions. ' | ' |

The total population of the area within the survey area
has been estimated to be -about 900 with a single village
settlement (Gavuskéyd), which has a population of 200, made
up of 42 households (1985:Population CenSus}.' The remainder
 of the 700 persons live in scattered settlements along the
river reaches. o '

Major economic activity of the inhabitants of - the
reservoir area is mixed farming with some animal. husbandry
act1v1ty Some of the younger males find employment in the
district center of Ermenek and in the lignite coal mines
scattered throughout the higher slopes of the Ermenek River
plain. | B .

Agriculture forms the major portion of household in-
" comes. Crops that are most commbn-in this area include
wheat, barley,_chlckpeas and groundnuts. There is alsoc some
vegetable farming, orchards and poplar plantatlons. Farming

activity, inciuding poplar_plantatlons, is carrled out 1n.
only 1,192 ha of the total 7,367 ha, or 16 per cent of the
survey area. Forests cover 4,233:ha,zor.57 per bent, and
the remaining 1,942 ha or 26 per cent are mostly_water
surfaces, abandoned land and éettiements.-



CHAPTER 3. SURVEY METHODOLOGY

3.1 Legal Basis of the Survey

(1)

(2)

(3)

Law Number 6200: Establishment of the DSt

The DSI was established in 1953 with the reéponsibility

to implement irrigation, energy and urban water infra-
structure projects. BAs a conéequence of these Natiocnal
responsibilities, the DSI has been involved in many
expropriation'activifies since its establishment. .

‘Under Article 2 of Law Number 6200, the authority to

purchase and/or to éxpropriate privately owned land for
project implementation purposes has been given to DSt.

~For implementing such expropriation activities, the

article refers to Law Number 6830, which is the Law of

"Expropriation. - -

Law Number 6830: Expropriation Law

This law establishes-the-prOCedures for~transferrihg
the ownership of privately owned "unmovables" or land
to state ownerShip-ahd/Use. -In it explanations are

“given for the pxccedures‘and means by which compehsa-

tion values can be assgsseé;= The most important

- requirement for the applicability of this law is that
: the "unmovable" or land . must be owned by Preal" person
or persons oY their legally recognized representa-

tives.

Assessment of value

This law ‘also sets the necessary. requirements and
_expertise mnecessary to assess compensation values for



such "unmovables" or land. Since-the aﬁount of the
éompensation value will influence the investment analy-
sis and the subsequentideéision,'guidancé is provided.

bylthis'law to arrive at a realistic assessment of the
values of the "unmovables® or land. '

It is stated in this law that the assessed .value ought
to be as realistic as possible based on'prevailing

‘economic conditions. .
3.2 Method

-The‘éompensation survey, carried out by EIE, is based
on the "Manual for Expropriation Studiesu}'prepaxed by the
Planning and Analysis bDivision of the DSI-(Yunus'Dogramaci,
DSy, 1984).‘ This manual presents interpretations ahd_exam—
ples of expropriation studies previously carried out by DSt
‘based on the 1ega1_reqﬁirements of;Law Number 6200 and Law
Number 6830 as summarized in the preceding paragraphs.
Therefore,'the compensation survey carried outrby EL1E can
be considered totally consistentnwith these basic legal

requirements.

‘In the compensation survey no questionnaire forms were
distributed. The field observations and interviews
conducted by the EIE experts, assisted by the agricultural
engineers of the Ermenek Distridt,,Ministry of Agricultufe,
Forestry and Rural Affairs, forms the essence'éf'the;sﬁrVey.
The field findings have been tested against prevailing
regional conditions as represented in-the.“Agricuitural
Structure and Pro_duction" and "Prices Received by Farmers",
published by the State Institute of Statistics.

3.3 Area Estimations

Landuse, the number of buildings and their area.cover-
age were delineated using 1:5,000 scale topographic maps-



(base year-léas). A planimeter was used to.estimate the
various landuses, while a scaled. ruler was used fdr the
‘estimation of building areas. A schematic présentation of
the'reservoir area is shown in Fig. El.

3.4 éummary of Unit Prices

The unit'prices which have been used to evaluate expro-
priation and compensation values, based on 1988 price lev-
els, are presented in Table E4.
3.5 Land Value Estimates

The technique used for determining land values is based
on the capitalization of the rate of return on land; which

 is reviewed below:

(1) - Capitalization rate (CR) method used for determining
B land values in the Ermenek Dam Reservoir Area:

L Million, 1988

Land classification Average value Net income

ST1 : Irrigated, ~ 15.000 TL/ha. 0.600 TL/ha
- first class land '

MbK : Orchard 30,000 W 1.220 "

KTT2: Unirrigated, 8.000 " 0.313 "

second class land

—— O ——— i . S T T T L M, T T B S M . By SR SR S PR SR R ey B A A e ek g P LR S A o o D B £k iy A B Bl e o

15.0 + 30.0 + 8.0

= 0.04°



It is assumed here that the three classes of land are
représentative of the area's purchase and sale values.:

(2} To estimate land vdlue (BVY

Net IXncone

3.6 Crop Yields and Prices

The field survey formed the basis.of the yields and the
prices that existed in the area. These findings were
| checked against regibnallyfestablished yields and_priceé of
previoﬁs years. - The local representatives of the Ministry
-df Agriculiure, Forestry and Rural Affairs were cbnsulted

and concurrence was reached.
3.7 Incone

Income estimates based on the various types of landuses
relied on farmgate prices and prevéiling input cost struc-
tures that existed in the area during 1988. Yields,.byn
products, sale prices, and input costs were used to derive
net crop production incomes. Average net inComes,‘discusSGd
in more detail in Section 4.2, were then derived for each of

the different landuses.
3.8 Resettlement

Resettlement of households displacéd by'a.reservoir-is
the responsibility of the Ministry of Agriculture, Forestry
and Rural Affairs (MAFRA). Thisg implementation is based on
the by-laws of the Resettlemeﬁt-Law No. 2510, ' '

Resettlement of displaced_households is c@nductéd'on a
voluntary basis, based on information gathered by a 100%



survey of the affected'househOlds;. Based on this survey the
MAFRA determineS'alternative settlement sites, housing
de31gns and has the respon51b111ty to conduct their imple-
mentation.

Resettlement activities in Turkey have been in ¢general
carried out without complications. = Possible resettlement
‘activities during .the implementation of expropriation in the
Ipropdsed Ermenek reservoir area is expected to be realized
without serious disputes. o '

The number of houseﬁolds which may prefer resettlement
~ instead of monetary compensation is expected to be approxi-
' mately 20, or 20% of total number of the households. This
estimate has been. provided by DS1 experts, based on previ-
ous resettlement experiences in the Kayraktepe (Mersin),
Karakaya (Elazig), and Tahtal (Iznmir) reservoirs in which.
9.7%, 4}O%Zahd 31.5% of all_households'respecti?ely-had been
resettled. ' | '

A summary table of these past resettlement 1mplementaw

tions is shown below.

Household . - Household . -

pam :w ~ Displaced . Resettled
Kayraktepe; Mersin 2,000 194 (9.7%)
Karakaya, Elazig 6,300 249 { 4.0%)

Tahtal, Izmir 1,257 396 (31.5%)

' Source: Department of Real Estate and Exproprlatlon
DSi 11990 ' ’

It is con51dered that the relatlvely hlgh rate of
household resettled for the Tahtal reservoir ‘was due to its
location close to Izmir and the affected pecple wanted to

live within the region.



CHAPTER 4. - BUMMARY

4.1 Land and Building values

Most of the area above 600 m in elevation is covered by
pine forestS-with patches-of bare rock. Of the total area
of 5,141 ha which is above the 600 mrin'eievation, 4,233 ha-
or 82 per cent is classified as forests.

.-nIfrigated farming is conducted on 596 ha of the total
1,192 ha of cultivable land. '

The single most largest cluster of houses, numbering
47, is located in the village of Gavuskdéyl, which is located
- at the elevations of 550-570 m. COther small Settlements are
scattered throughout the reservoir area. | a

Houses in the area are constructed of piled rocks with
wood framing and compacted dirt roofs.j The average size of
the area's homes including covered barns are approximately
146 m?. There is a single mosque and a primary level school
in the village-of_cavuskéyﬁ serving the local population.
Also in.the‘village, the Générai Directorate of Forestry
(GDF) has a building, épproximately 60 m?, used to house one
of ite local personnel (Table E1). | '

The lignite coal mine (Komur Isletmeleri A.S;), located
2 km northwest of where: Kigik River jolins with.Erméﬁek
River, has a shaft opening and loading ramp at the 600 ™ in
elevation. The mining activity at this level is expected to
be terminated within the next ten years (interview with
operations manager Mr. Turgut Agar and'mining.éngineer Mr.

Turhan F. Kayikei).



The assessed expropriation value of the reservdir_area,
between 510 m and 750 m, in 1988 unit prices (Table E2), has
been determined to be TL 21,581 million. Actual payment,
'after the deduction of the movableé, ig estimated to be TL
21,247 million. Housing cowpensation vélues héve been esti-
mated to be TL 1,506 million, which is only 7 per cent of
the total actual cdmpensation value (Table E2).

4.2 Income,ﬁstimétes

Income earnings in the proposed reservoir area are pri-
- marily made up of agricultural activities. ©Net average
income estimates are based on 1988 price levels.

© The annual'iﬁcome estimates, as seen in Table El,_fof
orchards ahd vegetable gardening ranks thé highest with TL
1,121 million/ha and TL 0.953 million/ha respectively. The
total cumulative income of the reservoir area in 1988 prices
in‘thé survey area up to 750 m in elevation is TL 1,124 mil-
lion (Table E3). . ' |

4.3 cbmpensatidn Cost in 1989 Price Levels

_ " The compénsatioh éosts and net income losses were
adjusted to the 1989 price levels by EIE in July 1990. The
‘results are summarized in Table E5 for the elevation range
up to 675 m. ' |
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Table E4 EXPROPRIATION AND INCOME UNIT VALUERS

1L miliion, 1988

Income Land . Bui ldings

élassificatioh . _ . o Tt/ha_ _ '-TL/#B TLI_m2
ST : lrriﬁated, first class land ; 0.700 17.509
“sT2 : Irrigated, second class land '~ 0.600 15.010
§T3 : irrigated, third class land  0.509 12.735
K171 H Unirrigat'gd, first class tend - 0.‘3_60 8..995
KTT2 : Unirrigated, second class land 0,313 7.837
Kr13 : Unirrigated, third class land ~ 0.253 6322
KT . : First class barren land 0.196  4.89
kT2 : Second class barren land 0.150  3.757
K13 : Third class.barren land . 0.112. 2.512
: Vegetable farm land 0.953 . 23.813
Kb : Mixed 6rch_ard . o 1.220 .3_0_'.512 :
Kv ¢ Poptars . . ) . 0.600 (1) 16.733 (3)
 Forest _ 0,121 () _"0.303 %y
Settlement - _ _ .. 30512 (55
Other : Water surface,'. abandoned .land 6.000
House (63 ' ' . 0..0'4;1
Mosque : : : _ . . 0.156

School - 0.156

Source : Estimated from Compensation Survey, EIE/JICA, August 198:8.
Building'ivalue's : Official Gazetté, 3/4_}1988, lp. 26 ’
(1) Rentat value of T2 {Irrigated, second class tard). '
(2) Estimated income from annuai- volume inci;ea.se of 13,250 m3/ha..
(3) includes wood compensation of 1,723,800 Ti/bha,
¢4) Includes, onty the turber conpensation of 302,630 Ti/ha.
(5) A.ssu'ned equivalent to value of MbK (Orchard land). _
(6) GOF building value is 81,000 TL/n2. The remainder of house
" values are 41,250 TL/m2,. ' _ ’ o
Note : US$ 1.00 = TL 1,662 (1988 mid-year average).
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Table E5 UPDATED SUMMARY (1989 PRICE LEVEL).

(1) 4in TL 1,000

Actual " Net

Elevation  Expropriation-
Values - Payment Income
' lLosses

520 16080.9 16080.9 . 723.6
530 1150385.3 1149508.1 41457.6
540 4266194.8 4240117.6 193138.3
550 7376946.6 72982803.7 334437.0
560 9629394.6 9493126.3 444297.8
570 11889764.9 11692038.3 560154.8
580 14024337.2 13785112.7 666213.3
590 15566914.0 15306537.2 739807.3
600 16529600.3 16243196.0 784581.3
610 17565758.1 17257083.5 8g2718.1
620 18463010.2 18137555.4 983194.7
630 19243345.5 18897950.4 1049043.6
640 20101478.3 19744960.0 1168244.4
650 20823601.0° 20448801.9 1243791.0
660 21536751.1 21144969.4 1321154.9
670 22384020.7 21955712.4 1403724.4
675 - 22590342.7 22156990.5

1435684.2

(2) in million US$ (US$1.00 = TL2,300, Nov. 1989)

Elevation Expropriation Actual . Net
C Values Payment Income
' Losses
520 0.01 0.01 S 0,00
530 . 0.50. ' .50 0.02
540 o 1.85 1.84 0.08
550 3.21 . 3.17 0.15
560 ' 4,19 4.13 0.1¢9
870 _ 5.17 5.08 0,24
580 6.10 . 5.99 0.29
590 . 6.77 : 6,66 0.32
600" _ o 7.19 7.06 0.34
610 _ 7.64 7.50 0.38
620 ~8.03 ' 7.89 0.43
630 _ 8,37 8.22 . 0.46
640 . 8,74 8.58 0.51
650 9.05 8.89 0,54
660 9.36 : 9.19 0.57
670 9.73 ' 2.55 0.61

675 9.82 9.63 0.62
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CHAPTER 1. = OBJECTIVES AND SCODE

i.1 Objectives of the Study

_An environmental impact study (the Study) has been

carried out as part of the feasibility study of the Ermenek -
Hydroelectric_?ower Development Project. The:objectives of

the Study are::

(1)

(2}

(1)

to assess at a preliminary level possible environmental
impact associated with the implementation of the
Project, and -

te recommend possible countermeasures to be taken
and/or further studies to be carried out, following the
feasibility study. '

Scope of the study

Study area

The-Study_coVers the areas that may be affected by the
implementation of the Project. Depending on the data
availability and. types of effects related to different

‘aspects of the environment, the Study area has been

defined at several different levels. First, the Study
area is defined at two broad levels: the Project prov-
inces and the P:ojebt area. The Project provinces are’

the old province of Konya, the Igel and Antalya

provinces, which partly - fall in the Géksu.river basin
and may be moré_widely affected by the Project than

j_other—prbvinées;gApnew_province of Karaman has been
-,c:eated7in'June 1989~ééparated from the old Konya

provinée, but the,ehtiré-territory of the old Konya is

taken as the Pfojedt province due to data availability.



(2)

l)_

2)

3)

The Project area is broadly defined-as the Géksu river
basin, with partlcular attention paid to the upper
catchment of the Ermenek river. '

Second in. evaluating possible énvirbnm@ntal impact'
the Study area is sometimes narrowed down to the sites
of the project works and their v101n1ty,-whlch will be

‘more directly affected by the Project. These sites
“‘include thée following S -

i} Dam sites I-C and I-B,
ii) Erik diversion weir site,

iii) Sites for the above-ground facilities related to
“the underground power plant, and '

iv) Reservoir areas corresponding . to the alternative
dam sites and high water levels.

Scope of work:

The Study has been carried out dovering the fbilowihq
tasks : Lo '

Clarification of the base-line conditions of the envi-

ronment that may be affected by the implementation of

“the Project;

-Assessment of possible environmental effects related to

the Project and 1dent1flcat10n of more. 1mportant/
51gn1f1cant adverse effects:; '

Formulation of possible counter-measures to alleviate

‘the more important/significant adverse environmental

effects identified; and



4)

Recommendation: of further studies to be carried out and
follow-up actions to be taken, n_eé.essary to clarify the
environmental effects more precisely and/or to formu-
late more specific counter-measures. |



- CHAPTER 2. - METHODS

2.1 8tudy Lavel

The Study carried out at this time 1s the first one of
this kind related to the Pr03ect Naturally it is a prelimi-
nary one. The level of the Study corresponds to what is
generally called a "prelimiﬁary environmental impact ahaly—
sis (PEIA)." Following this, another study called an
venvironmental impact analysis (EIA)" may be carried out,
possibly focusing on more important aspects of the environ-
ment identified through the PEIA. Its preliminary nature
dictates the methods used for the Study that can be ea51ly'
adopted, glven the time constraint.

2.2 Methods of the study

The tasks listed in Section 1.2 have been carried out
by the methods described helow.

(1) Base-line survey

Scope

The survey of base~line conditions of the environment
covers the following aspects : '

i) Socioc-econony, inclﬁding public health and sanita-
tion, ' :
ii) Natural/physical condltlons, including water -
quality, and - '
iii) Terrestr1a1 and_aquatic fauna and flora.



(2)

.Methods.'7/

‘The surveyvhaé been'cOnducted principally'based on

existing data and study reports (see "Reference").
Field surveys were also carried out to cover some of

. the aspects'bf the environment. A survey on socio-

economic aspects has been supplemented by interviews
with local people and officials. ‘Surveys on other
aspects have been supplemented by fleld_observations.

' Conéultatioh was made also to scholars at research

institutes to clarify partlcularly ecological aspects
of the env1ronment

: Environmental'impact assessment

Scope

The scope of envirommental impact assessment was deter~

-mined on the basis of the base-line survey results. All’

~the important'aspects.identified-by_the base-line
. survey are included in'the-sccpe. =

Methods

Different. aspects of the environment clarified by the
base-line survey were examined as to whether they would
be strongly related to any of the following.

~a) - improvement of health and. sanitary conditions of

the local people,

--:b)-;promotlon of 1ndustry and tourlsm development,

c) . creation. of ]Ob opportunltles,-
d);’development of inland fishery,

'e)frchange in tradltlonal life style of the local

- people, e : _ : : _
f) = resettlement of the people to be affected



(3)

. g) relocation of houseé, public facilities, cultural

assets and hlstorlcal remains,

-fh) fdamage to econonic activities . such ‘as forestry,

fishery, tourlsm and navigation,

< 1) .deterlorat;on of water quality of-rivers and lakes,
-4) eutrophication of lakes and reservoirs, '
- k) damage to the existing water use,

1) deterioration of wildlife habitats,

‘m) effects on the existing ecosystenm,

n) proliferation of vectors of water-borne parasitic
“diseases. ' o '

The method of Modified Leopord Matrix is used as a
basic tool for the énvirdnmental impact assésSment_Qf

~the Study. The matrix called a risk resultant matrix is

constructed by taking those selected aspects of the
environment as rows, and the Project activities in time

. periods as columns. At this time, the time periods are
broadly classified into preconstruction, construction
' and operation periods. Entries of the risk resultant

matrix are posSiblé/probable*impact of the Project
activities on particular aspects of the environment

during respective time periods.

‘Countermeasures. formulation:

From the risk resultant matrix prepared in the task
described above, more important aspects of the environ-
ment have been identified that may be: adversely aftfect-
ed by the planned Project act1v1t1es. For each of them,
possible countermeasures-  are formulated to,allev1ate
the adverse environméntal-effects; The countermeasures’
include precautions to be taken, adapﬁion of ‘particular .

‘design and/or construction methods, corrective struc-
tural measures, and policy measures. .



(4) "

Recommendation

The Study has clarified the aspects which need to be
further looked into as well as potential environmental
impact. Follow-up studies are defined to cover these

‘aspects in more detail. Recommendation is made also on

other follow-up actions to be taken inzcrder”to Clarify
the environmental effects more precisely and/or to
formulate more spec1flc countermmeasureb. '



(1)

(2)

CHAPTER 3. EXISTING ENVIRONMENTAL CONDITIONS

3,1  Boclo~econonmy

_Populétion and settlements

The Project area ccnsists.of_mosﬁ part of Ermének and -
Hadim dlstrlcts and part of'Karaman distridt in the -
Karaman province, most part of Mut dlstrlct and part of'
gilifke, Gilnar and Ananur district in the Igel prov-
ince, and part of Alanya district inithe'Aﬁfalya prov-
ince. The three Projedt provihces are growihg relative-

ly faster than Turkey as a whole prlmarlly due to the'
progress of urbanization in majcr cities {Table Fl)

Subdistricts, cities and villages. located within the.
Project area are llsted 1n Table F2, together thh the
population of each settlement (Flg. F2). Total
populatlon and its density in the Godksu river ba51n in
1985 are estlmated at about 250 thousand and 24 per

.kmz, and those in the Ermenek river basin are estimated

at about 70 thousand and 20 per km?2. The population

density of the Goéksu and the Ermenek river ba51ns is
lower than that of all the three Project prov;nces,
reflecting rural charactefistics of the Project area.

Economy
Gross_regicnal product

The gross. reglonal product (GRP) of the three Pr03ect

provinces is compared (Table F3)-. Agrlculture iz the
dominant sector in two of the Project provinces, Konya
and Antalya, claiming_over 30 % share in-the-respective'
provincial GRP. The high share of industry:in'the



provincial GRP of I¢el is primarily due to manufactur-
ing activities in the city of Mersin. Considering most
trade and transportation'activities are agriculture-
‘related, agriculture contributes directly or indirectly
to over 50 % of the GRP. and some 80 % of the total
employment 1n the Project provinces.

_ Per capita product in.1986 was TL_552-thcuSAnd in
Konya, TL 951 thousand in Igel, and TL 670 thousand in
Antalya, as compared with TL 757 thousand in Turkey as
a whole. Per capita product in the Progect area,,which
does not ‘contain any major urban center, nust be sub-
stantially lower than the national average.

Agriculturé

Major crops cultivated and fruits produbed in the
Projéct provinces are summarized (Tables F4 .and F5) .
:Wheat is the most dominant crop in all the threé'prov—
- incés.-Mostrimportant industrial crdps'are_cottbn.oh
_the Méditerranean side and sugarbeet in the inland
area.

Citrus fruits are dominant in the Mediterranean”regicn
but virtually hdnféxistent in the inland, where grapes
'are'cultivated extensively. Other important fruits in
,the Progect prov1nces 1nclude apple, pear, peach and

"cherry, Vegetables productlon is on a small scale in

the Project area for demestlc consumption and marketing
~in nearby towns.

Livestock éétivitiQS-in the Project'area are dominated'
by extensive grazing or small-scale operation by indi-
vidual households. -

‘More detailed production data for the Ermenek district
~are given in Tables F6 through F9.



Industry

-The: PrOJect area is predominantly rural, ‘and ~only a féw '
ma]or ‘urban centers exist’ in and around the area., No
large-scale manufacturing- industry is ‘in operat;on in
and around the Project area, except a cement factory,
SEKA sugar company, aﬁd a paper manufacturé:'in Si-
lifke. An industrial estate is planned in the suburbs

of the Konya city.

Lumbering industry bierates onia'smaii scale on the
basis of pine trees and fast growing ‘tree plantations
in the Project area. Also small coal mines exist in the
Project area (see Section 4.1 (3}).

Tourism

Tourism networks. in Turkey connect mainly coastal areas
‘-of'Méaiterranean,_Aegeanﬁand'Black sea and a few major
- inland tourism dbjectsItd'thefgateway cities'offknkara
and Istanbul The: PrOJect area is not part of any major
tourism network. Sone spectacle seekers, from - Europe
and other parts of the world, visit Ermenek to see the
canyon created by the Goksu/Ermenek river, usually on
the way from/to nain destinations on' the Mediterranean
‘¢oast. However, tourlsmmrelated act1v1t1es 1n the
Project’area are: ‘minimal with 1nsuff1clent_accdmmodae
tions and related facilities and services. e

Main economic activities

Main economic activities in larger towns in the Project

area are summarized below.
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. Town “Agriculture Industry
. Ermenek Cereals, Fruits. .. Coal -
Animal husbandry : ,
Hadim . Cefeals, Viniculture
Bozkir Animal husbaﬁdry
' Cereals, Viniculture
Karaman Cereals, Viniculture Weaving, Wine
‘Animal husbandry . Boiled and. .
S ‘cracked wheat
Mut Fruits, Rice, Pulses Iron
: Cereals, Sesanme, Groundnut Coal
Animal ‘husbandry -
" Gihder " cereals, Pulses, Fruits ' Barité
: Early season vegetables L Quartsg
Almond
Silifke Animal husbandry Quartz, Barite

Groundnut, Olive, Rice
Early season vegetables

' Dolomite, Paper

Hydroelectric:

" power

Soﬁrcei Complled by the JICA Study Team based on hearlngs

from local people and offlclals as well as

statlstlcs.

(3) 'Land use

Proiject provinces

A broad 1and use 013551f1cat10n prlmarlly for agrlcul—

ture 1s 1nd1cated for the PrOject prov1nces,
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Province Agricultural Forests Grassland Area unsulted
land : : ' to agriculture

Konya 59.0 17.4 15.3 8.3

Igel 24.5 Cos5.9  13.9. 5.7

Antalya 18.3 58.3 2.3 21.1

source:  Compiled by the JICA Study Team from SIS
statistics. : '

As shown, large forest areas remain in the provinces of
_Iqel and Antalya, while the majority of -area in Konya
is already used for agrlculture.f_ '

. Project area -

Land use data for the Ermenek district may be indica-
_ tlve of the land use in- ‘the PrOJect area (Table Flo
'qus. F3 and F4). In the Ermenek dlstrlct forest area
'is extensive, covering 69.4 % of the total district
land. Cultivated land and pasture/meadow occupy
respectiﬁely 13.8 % and 13.5 %.

(4) Public health and sanitation

Medical facilities

'There is only one hospital in the:Efmenek'city.servihg
the Project area with 50 beds and four doctors plus an
intern and a dentist (as dﬁ November, 1989). The total
number of staff at the hospital is 25; inCIudihg'ls
nurses. The bed occupancy ratio was 71 % in 1988. There
are six health serv1ce units serving rural populatlon_

at Basyayla, Tepesazl, Kazangil, Sariveliler, Géktepe .

and Gineyyurt. Services provided at each unit'are
mainly simple treatment of outpatients and preventive
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injections against prevalent diseases;.For highef level
treatment, major hospitals are available in Konya and
Mersin.

Disegses

More ﬁrevalentrdiseases_in.the Project area may be
indicated by the following statistics for patients
hOSpitalized in 1989 (upto October) at.the Ermenek
hospital. ‘ '

DiSeaee ._. | No. of.natients
tInfectiehe'hepatitis. _ o : - 235.
Rabies t .n e : S .'..f .37
Tuberculoéis_ o 2
Dlarrhoea ' -277

' Death of the new born by dlarrhoea . 2

'In addition, 601tre and Rheumatlsm are reported by the
Ermenek health offlce as domlnant dlseases.

_sanitgtiog

Most drlnklng water supply in the Project area depends
‘on sprlngs or groundwater The quallty of water is
generally good. In the Ermenek c1ty, 2,796 households
are presently served by the public water supply system
fed by sprlng water Based on the metered amount of
water 1n the month of October 1989,;22 846 m?, per
capxta water consumptlon is abeut 50 lltres There is
no sewerage system for ‘the Ermenek Clty as well as
other settlements.
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Natural/physical Aspects

Topography

The PrOJect area is located in. the middle of the Taurus

ranges, whlch run through the southern part of Anatolia

.and - divide the Anatollan plateau from the Medlterra—

nean coast The- Taurus ‘ranges in the Progect area reach

1,500~2,000 meters at several peaks.

The valley corroded by the Ermenek river over hundreds

'of mllllon years is some 700 meters ‘deep in the

Pr03eot area below the Ermenek city. Additional 300
meters rise above the city.This topography itself is a
unigue environmental feature of the Project area.

Geology

The' Taurus ranges,: of which the - Project area consti-
tutes a part are upheaved 11mestone deposits of the

' Mesozoic age corroded by rivers and résnéped by the

Tertlary deposlts ‘to make complex ”matficés;'The
Goérmel formation is composed mainly of marl, claystone,
siltstone, clayey limestone, sandstone aﬁd'conélomerate'
alternations. The Ermenek Ophlollthlc melange con51sts
of heterogenlc blocks of various sedlmentary rocks and
matrlx lncludlng these’ blocks.

‘A large portion of the proposed reserv01r ‘area is an

impervious Gormel ‘formation. The llmestones of the
Ermenek melange outcrOp 1n several places 1nclud1ng
Cavus v111age and the upstream end of the reserv01r

area.
Slope novements have been reported in the reservoir

area. These have been developed in the form_of'rock—
fall, planar block slide and rotational slide. Due to
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-these~movéments; huge limestone blocks of the Ermenek
‘formation outcropped at high elevations have slided

down on the slope of Gérmel formation. These blocks are
reported to be stable at present

‘A recent 1andslide occurred in the middle reach of the
~ Brik stream, a right tributary of the Ermenek river.
fThis_fdrCed“se?eral.houses to resettle on an upper
' plateau nearby.

Vegetation

In terms of botanical geography, the project area

" belongs: to the Medlterranean reglon (Fig. F5). Within
the region, vegetatlon cover varles w1dely depending on
' geological, topographic and soil conditions as well as

climate;

The upper catchment of the Ermenek river is: fairly
well covered with vegetation, except where calcareous

rocks are outcropped. However primary'forestsfare;not_
widespread, and most parts of vegetation are relatively

‘sparse. Substantial areas are-secondary'afforésted._
‘-Treefdréps cover the lower part of the upper catchment
-.as well as small poplar plantations. Trée~crdps are
'mostly fruit trees, including olive, peach, apple, fig

and grape.’

Meteoro-hydroloqy - -

The climate'bf the Project area exhibits a transition
frcm the Mediterranean to the contlnental characterls-'

Itlcs ' The preclpltatlon is the hlghest (over 1,000 mm
-‘and upto 2,000 mm per year) on-the southern slopes of
nthérﬁéditerranean“COast,”followed‘by thé-coastalrplains
J(BOOfi;OOOlmm.pér'yéar).-Within the Taurus ranges, the
'_mean annual precipitation ranges from 400 to 800 mm
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(Table F11, Fig. F6). The precipitation is highest
during December-February and lowest —during Sune-Sep-
tember. More detailed meteorological data Ffor the
Ermenek station are gi&en in Table F12.

The runoff coefficient in the Ermenek river basin is'
‘generally in the rahge of 0.6~0.7. The mean annual
runoff of the river is 62.4 m3/sec at Kirkyalan near

the confluence with the Géksu river.

Due to the geological and topographic characteristics
outlined above, groundwater reserves are substantial in
the Project area. There exist many springs in and
around the proposed resérvoir=area.“Nadife:spring is
located near the upstream end of the reservoir and has
a discharge of some 3 m3/sec'observed in a dry month of
July, 1989, Many small streams are fed by éprinqs and
most of them are completely dry in dry Season (after

May). -

Water guality

Due to the rocky terrain and the otherwise good vegeta-
tion cover, the amount = of sediments transported by
surface runoff is small (Table F13). The total annual
trangport of sediments into the planned reservoir_has

been estimated to be 0.28 million m>.

Water quality data for the Ermenek river show that the
upstream reaches of the river are almost intact of any
contamination by human activities (Table F14, Fig. F6).
Total dissolved solids are very low, and the
conductivity levels are comparable to those Of natural

spring water. Réléti?ely high concentpation;of;Ca/Mq.'
ions is due to the calcareous Yocks . cbnstiﬁuting thé
basin, and corresponds to the high concentration. of CO -
JHCO ions. P '
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The blologlcal oxygen. demand (BOD) is higher durlng
rainy seasons, but still at very low level . of 1-2 mg/1,

as compared with saturation level of oxygen which is
generally around 8 mg/l. No or trace ammonia/nitrate/

,n1tr1+e isg also lndlcatlve of the intact conditions of

the river.

The good water quality of the Ermenek river is due to
several factors. They include dispersed population, low
per capita water consumption even in the Ermenek city,

non-existence of major industries, and low fertilizer

utilization. The last factor is indicated by the fol-
lowing. ' '

 Fertilizer Use in the Project Area and in Turkey, 1985

Nitrogenous Phosphate Potassium

Total use (tons) 3,965 1,271 0
Project area ' o
Unit use :
(kg/ha of cultivated area) S
Project area 124 40 -0

Turkey _ 199 141 2.63

Source: Ermenek District Agricultural Office

'Fauna and Flora

Terrestrial fauna and flora

Terrestrial fauna

It is reported that in Turkey some 120 species of

.mammals 11ve w1ld at present..The PrOJEct area contalns
_much smaller number cf mammals (Table F15). Those
' dom1nant 1n number are moles, rabblts, rats, voles and

squlrrels..
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The number of bird species observed in Turkey-is be-
lieved to be in the v1c1n1ty of 450, They include many
mlgratory birds which pass through Turkey on the’ ‘way to
the south and the north. Probably most important are
species of falcon, which ére'widespread'in'Turkey and
commonly observed in the Project area, but decreasing
in number in Europe.

The Ermenek RegiOnal office of ﬁhe General Directorate
of Forestry has confirmed the presence in the Project
area of several bird species including the following:

Accipitridae Vulture (Akbaba in Turkish), Sparrow-
hawk (Atmaca)
- Eagle (Kartal)

Falconidae Peregrine (Sahin)

Ciconidae Stork'(Ley}ek)

Fringillidae Goldfinch (Saka)
Terrestrial flora

A wide range of tree Species are observed in the Medi-
terranean region, of which the Project area'isaa'pért
according to botanical geogréphy; However, the Project
area is separated from the Mediterranean coast by the:
southern-most range of Taurus mountains, and therefore
dominant plants are different from those on the Medi-
terranean coast (Table F16). ' '

Most kinds of shrubs w1dely observed on the Medlterraw
nean coast are .not dcmlnant in the Progect area. More
varieties of hardwood are observed 1n the coastal area,
while poplar is the predomlnant hardWOod-ln the PrOJect'
area. Conifers such as black pine and Various'junipers
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are comparatively more dominant in and around the
Project area.

Aquatic fauna and flora .

. Aquatic fauna

It has been established by-past-studies'and researches
that 192 species and subspecies of fish belongingato_ZG

.families live in inland waters of.Turkey, A study baSed

on 4,596 specimens collected over a three year period
in. the Southern Anatolian region has identified 28

‘genexa, 32 species and 10 subspecies of fish belonging

to 13 families (Table F17).

Fish species which may be found in the Gdksu river
system:include the following.

¥ % N *

Scientific name_ _ ‘English name Turkish name
Anquilla anguilla . Eel fish | Yilan baiigi
'Salmotrutta'macrbstiqma . Trout ~ Dexe alasi
Cyprinus carpio . © Carp o ' Saéan baligi
-vimba vimba tenella - ‘Tahta ballgi,
. . ' ‘ SRR Karagoz
Acaﬂthérutilﬂgranatoiicus _ o ' Yag baligi
Pararhodeus kervilleri _ ' '

* Chondrostoma nasus S Kababurun

* Leuciscus_cephalus "~ Chub ~Tatlisu kefali
L.bdrystﬁenicus o . Tatlisu kefali
L.lepidus - - Akbalik .

* Barbus capito pectoralis. Barbel fish -~ Biyikli balik

* B.plebejus escherichi Barbel fish " Biyikll balik
Capdeﬁa capoeﬁa angorae ' | Karabalik
Cobitis taenia - © " spined loach  Tasyiyen

' ' ' ~ baligi
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Scientific nane - English name Turkish name

Nemacheilus angorae Ankara stone Cépelt baligl
loach R
Silurus glanis . Wels Yayin baligi
Aphanius chantrei fontinalis ' Dislisazapcik
- - baliklari
A._sophiae mentoides S : o
Mugil “cephalus - Mullet - Deniz kefali
* M, ramade Y - ‘Mullet . -Deniz kefali
StizaStedion 1uciopercé Pike perch = - Aklevrek
S - - (Sudak)
‘Blennius fluviatilis 3 Horos bina
o ' baligi

Source: Table F17

Those fish species marked by the asterisk (*) above are

considered to have economic value.

Acuatic flora

As the Ermenek river is a kind of mountain strean
without still waters or marshy areas along the flow,
‘aquatic florae are observed to a very limited extent.

Due to its water quality, the population of phytoplank-

ton is expected to be comparatively small.
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 CHAPTER 4.  ENVIRONMENTAL IMPACT ASSESSMENT

_SOQio—ecohomic-Impact

Regional development impact .

The Project will provide employment opporfdnities
primarily for common laborers during construction
period. Service industries will also benefit from the
influx of the Project-related people during construc-

" tion and also preconstruction to a small extent.

Agricultural activities in the Project area will be:
negatively affected by thé Project due to inundation 6f_
some agricuitﬁral land (see "Compensation Study").
Effécts, however, will be relatively small as more
éxtensive_agricuitural'lénd‘exists in the upper catch-

g meht'of_the Ermenek_river.~1mproved electricity supply

will greatly contribute to the promotion of industriés
in and around_the'Kdnya and Karaman Provinces. . Good
prospéct exists for fishery development by aguaculture
in the reservoir. This will be a long-term possibility
requiring further investigation. The reservoir may

‘provide easy and cheap media of transportation for

1dca1'villagers, which may encourage trade activities.

-Tburism nay be_prombtéd.significahtly.'Although the
reservoir will submerge part of the canyon, the large

water body will provide potentially attractive tourism

area. Also the'aCCess to the area in_Qeneral and to the
'gorge'in particularrwill be improved-related to the

'_'Project_works.uTheée-favpurable‘factors'may be combined

with other tourism resources -in the area such as a
- .stone grave, old village and stalactite. cave, which
~have not been exploited yet, for effective tourism
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developrent.

Cavuskéyil village

The'Cavuskéyﬁ_village is located_in the planned reser-
voir area. At.presehti about'zodﬂpeople live in the
village, but about as'many men as living in the.village
have emmlgrated to other cities such as Konya, Karaman.
and: Mersin. Main economic activities are crop cultiva-
tion and stock raising. Main crops are wheat, vegeta-
bles (tomato,. eggplant, sesame, green pepper), fruits
(apple, gxape,fpeach),'and cotton., Farm land, totailing
some 300 ha, is located in the lowland and on the hill
around the village. Each family usually owns 10 to 15

‘cows to produce milk, cheese and butter for sales in
. the Ermenek town. '

This village will have to be relocated and people
resettled. Other than houses; facilities to be relocat-

. ed include~a”primary-school,mosque—and-village-cbmmﬁni;-
ty center (kdy odasi) as well as watexr supply system,

which all exist at present in the village.
Coal mines

There exist small coal reserves:between the Ermenek

- city and the prospective reservoir area at. the altitude

of 700-1000 m. A few mlnes are operatlonal The largest

one is a TKI mine operatlng on the total estimated

reserve of 7 million tons. The mine 1s_located_furthest
from the raservolr area some 12 km away from it.

Two other mines are closer to. the reservbir'area;*The
‘Akpinar mine, sﬁarted_iﬁ_1983 ‘is operating at ‘the
‘altitude of 760-820 m. It is an,open,plt mine, - produc—
-ing 200 .tons/day on:thewremaiﬁing reserve.of only
15,000 tons (as of AuguSt;-1989)..-It will cease to

F - 22



operate after a few more months. This'private*company'
employlng 35 workers has already acqulred another
permit for Canakkale/Can mines. '

The Coal Mine Corporation is a joint venture with the
‘participation of the State Sugar Company (58 % equity) ,
TKI (38 %), and a private company. It is producing 170
tons/day or 55,000 tons/?ear‘ The reserve - is estimated
.at 800,000 tons by g&ologicél investigations already
completed[]The corporation employs 218_workérs and 6
other staff} relativeiy large as the mine operates
underground. :Currently the operation reaches the eleva-
tion 300 m, starting from 705 m on the surface, which
is lower than the groundwater table at 550-560 m.

The nine of the Coal Mine Corporation may be affeéted
by the creation of the reservoir. Although the mine
currently dperates below the groundwvater table, no
water gdshingVProblem-has been encountered presumably |
- due to impervidus-marl zone surrounaing the reserve. As .
the'groundwater'table ig raised by;the plannéd reser—
voir, the mining operation may be affected.

Prices of ceoal and clients for the two nines near the
planned reservoir are as:follows (as of July, 1989).

Clients Prices (TiL/ton)
Akpihar Mine _ Cement_factory. 55,000 + KDV
' B : ' ' 36,000 (dust)
Private users 55,000 + KDV

Coal Mine Sugar company 52,000

Corporation Private companies 65,000 - 75,000

If the average coal prlce of the Coal Mine Corporatlon
KlS taken to be TL 60 000 thelr annual gross 1ncome is
L at TL 3 3 bllllon._ThlS is approx1mate1y one-tenth of
-”‘the gross agrlcultural 1ncome of the Ermenek dlstrlct
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