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NON-TECHNICAL SUMMARY OF PROJECT 
 
It is planned to increase the capacity of “Kızıldere-III Geothermal Energy Power 

Plant", which has received "EIA Positive" decision (See Annex-1.a) from Republic of 
Turkey Ministry of Environment and Urbanization, for which the construction works are on 
progress under the existing situation and which takes place in Aydın city, Buharkent 
district, Gökgedik location, from 100 MWe to 180 MWe via the said project by Zorlu Doğal 
Elektrik Üretimi A.Ş.. The planned project area is within the Geothermal Resource 
Operating License that has a license no 48 and access no 3310402 (See Annex -1.d). 

 
It is planned to produce approximately 592 GWh energy with 60 MWe flash and 20 

MWe binary system in addition to the existing power plant that will have a capacity of 
100MWe  in the “Kızıldere-III Geothermal Energy Power Plant Capacity Increase (from 
100 MWe to 180 MWe)” project. Within the scope of the project; it is planned to use 9 
production wells, 8 reinjection wells and 1 observation well that will be opened within the 
scope of Kızıldere-III Geothermal Energy Power Plant project and there can be decreases 
or increases in the number of the production and reinjection wells depending on the 
varying conditions of the needs of the power plant. EIA process for some of the said well 
locations is completed at Republic of Turkey Aydın Governorship, Provincial Directorate of 
Environment and Urbanization and "EIA is not required" decision is given for the 
"Geothermal Resource Exploration in the No. 44 License Site" project with the notification 
with no 6554 dated 10.08.2015 and for the "Geothermal Resource Exploration in the No. 
48 License Site" project with the notification with no 1456 dated 22.02.2016 project (See. 
Annex-1.b and Annex-1.c). Expected profiles for the planned production and reinjection 
wells are given in Annex-1.e. 

 
“Kızıldere-III Geothermal Energy Power Plant Capacity Increase (from 100 MWe to 

180 MWe)” project is planned to take place within the area for which EIA process is 
completed upon taking the positive opinion of 14 public bodies within the scope of 
"Kızıldere-III Geothermal Eergy Power Plant" project. (See Annex-1.a and Annex-7). 

 
Surrounding of the project area is covered with agricultural lands and the closest 

residential area is the Kızıldere Quarter that is approximately 2.3 km northwest side of the 
project area. It is planned to employ 150 personnel in addition to the personnel working 
construction works of Kızıldere-III Geothermal Energy Power Plant and also 10 additional 
people during the operating stage. The quantity of wastes that will develop during the land 
preparation and construction and operating stages and the environmental effects and also 
the assessments regarding the precautions to be taken are given in Chapter 3. 

 
The location Map showing the project area in Annex-2, Aydın-Muğla-Denizli 

Planning Area 1/100.000 scale Environmental Plan in Annex-3, 1/25.000 scale 
Topograhic map in Annex-4 and 1/25.000 scale Land Size map is given in Annex-5. 

 



 

 

 
 
 
 
 
 
 
 
 

CHAPTER I 
 

DEFINITION AND CHARACTERISTICS OF THE 
PROJECT
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SECTION I : DEFINITION AND CHARACTERISTICS OF THE PROJECT  
 

I.1. Definition of the project investment, its lifetime, service purposes, market or 
service areas and within this area, its importance and requirement in economical 
and social aspects in country, region and/or province scale Work-flow scheme 
regarding the realization of the project, 

 
Electric energy consumption is one of the most important indicators of economic 

development social welfare. Electric energy production and/or consumption per capita in a 
country has great importance in terms of reflecting the life standard in that country. Being a 
fastly developing and industrializing country, Turkey is today in need of uninterrupted, 
good quality, safe and economic energy. 

 
World Bank; carried out statistical studies in 2011, 2012 and 2013 and the per capita 

energy need of 138 countries have been determined as kilowatt-hour. According to this 
data, the first 10 countries having the highesy consumption values and the place of 
Turkey in this sequence are given in the below mentioned table.  

 
Table I.1.1. World Bank Per Capita Electricity Consumption Values (1) 
 

ORDER NO. COUNTRY 2011 2012 2013 

1 Iceland 52,374 53,203 54,799 

2 Norway 23,510 24,071 23,326 

3 Bahrain 17,530 17,399 18,217 

4 Canada 15,739 15,323 15,519 

5 Finland 15,707 15,687 15,510 

6 Qatar 15,123 16,183 15,471 

7 Kuwait 15,552 15,722 14,911 

8 Luxembourg 15,586 14,704 14,193 

9 Sweden 14,030 14,290 13,870 

10 United States 13,240 12,954 12,985 

67 Turkey 2,704 2,790 2,789 

138 South Sudan - 38 39 

 
As it can be seen from the table, Iceland with its 54,799 kWh/person value, takes 

the first place. Norway and Bahrain is ranked as second and third. South Sudan with its 
39 kWh/person have minimum electricity consumption value among these countries. 

 
In 2013, electricity consumption per capita is recorded as 7.019 in Germany, 5.407 

in England, 7.379 in France, 5.159 in Italy, 7.807 in Switzerland, 6.821 in Netherlands, 
7.967 in Belgium, 6.040 in Denmark, 5.401 in Spain, 5.029 in Greece and 4.685 
kWh/person in Portugal. Electricity consumption per capita in our country is 2.789 
kWh/person in 2013.. 

 
Taking these data into consideration(2); for our country, it is seen that per capita 

electrical energy consumption is quite low. Our country is 67th worldwide in terms of 
electric energy consumption. Taking the fact that electric energy is the most important tool 
in industrialization, it is obvious that the supply of electric energy should be increased. 

 
 

                                                 
1, 2 World Bank Data Information, www.dataworldbank.org 
 

http://data.worldbank.org/indicator/EG.USE.ELEC.KH.PC?order=wbapi_data_value_2009+wbapi_data_value+wbapi_data_value-first&amp;amp;sort=asc
http://data.worldbank.org/indicator/EG.USE.ELEC.KH.PC?order=wbapi_data_value_2010+wbapi_data_value&amp;amp;sort=asc
http://data.worldbank.org/indicator/EG.USE.ELEC.KH.PC?order=wbapi_data_value_2011+wbapi_data_value+wbapi_data_value-last&amp;amp;sort=asc
http://data.worldbank.org/country/norway
http://data.worldbank.org/country/canada
http://data.worldbank.org/country/finland
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In this context, within the framework of Long Term Strategy Plan (2001-2023), with 
the wide vision of "a Turkey growing in stability, distributing income more justly, with global 
scale competitive capacity, transforming to an information society, a Turkey completing 
the process of harmonization for EU membership", 10th Development Plan (2014-2018) 
have been prepared. Accordingly with this, in 10th Development Plan: 

 

 Since energy imports take one forth of our total import, it is mentioned that the 

price and supply developments in the global energy markets will continue to 

effect Turkey's economy both in terms of growth and current account deficit 

(Paragraph 72). 

 In 9th plan period, economy's competitive capacity and energy consumption 
demand have grown which has an important role in terms of foreign equations 
and supply safety problem have continued. Primary energy consumption have 
grown 2.8 percent in 2007-2011 periods; electric energy consumption have 
grown annually 5.6 percent in 2007-2012 periods (Paragraph 103). 

 The continuation of the growth trend in addition to the developments in 
economic and social areas, efficiency ratios, current account deficit, savings 
rates, energy supply safety, technology composition of the production and 
exports, domestic innovation capacity, workforce quality, employment, physical 
and human infrastructure, regional development and urbanization and 
governance are specified as the major areas in which more development is 
needed in Turkey (Paragraph 119). 

 In the energy sector, decision for focusing on timely, sufficient, safe and low cost 

supply of the energy demand that will be created by the high growth 

environment have been taken. Also, in this sector which is highly dependent to 

imports, focusing on current account deficit and supply safety, the local and 
renewable resources will be made use of in a maximum level (Paragraph 429). 

 According to TUİK data, in 2006, the energy import was 20.7 percent of the total 
import (in 2006: 85.5 billion Dollars; in 2012: 152.5 billion dollar) and in 2012, it 
increased to 25.4 percent (Paragraph 469, Table 12). 

 KİT's are currently operating in mining, energy, transportation, agriculture and 
manufacturing industry. In 9th development plan period, in electric distribution 
and generation, natural gas distribution, manufacturing industry, port operation, 
telecommunication, banking, sea transportation and air transportation areas, 
some partial privatizations have been carried out (Paragraph 560). 

 The Ninth Development Plan period have been a period in which marketing 
process have been accelerating within the framework of liberalization of energy 
sector policies (Article 778). With the increasing interest of private sector to the 
energy investments, the share of private sector in established power at the end 
of year 2006 was 41.5 percent and at the end of 2012, it raised to 56.6 percent 
and its share in electrical energy generation have increased from 51.9 percent 
to 62 percent (Paragraph 778). 

 In total public fixed capital investments within the scope of the developments 
and targets, in 9th Planning period (2007-2013) the 28,655 million Tl energy 
investment is 7.3% of the total investment. This investment is planned to be 
reduced to 15,026 tl in 10th Planning Period (2014-2018) and in this way, its 
share in total investment was planned to be reduced to 3.6% (Table 18). 

 With the renewed Electricity Market Law, energy stock establishment was 
envisaged, in order to accelerate preliminary license mechanism and the 
duration of the incentives have been increased. In order to provide electricity 
trade, Europe Electricity Transmission System Operators Union (ENTSO-E) trial 
synchronous parallel connection have been carried out and the trade of 
electricity power with Bulgaria and Greece have started (Paragraph 780). 

 With Energy Efficiency Law, regulations put in effect for energy efficiency 
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incentive and enforcement, in 2012, Energy Efficiency Strategy Document was 

published and in which, until 2023, it was targeted to reduce the energy density 

at least 20 percent (Paragraph 782). 
 Taking the supply of energy to the final consumer in a continuous, good quality, 

safe and with minimal cost as well as diversification of the resources as basis; 
utilizing the domestic and renewable energy resources at a maximum level, 
planning usage of nuclear technology in electricity generation, supporting 
reducing the energy density of the economy, minimizing the loss and energy 
environmental impacts, strengthening the strategical position of the country in 
international energy trade, reaching to a competitive energy system with 
powerful strategic position have been determined as main objectives (Paragraph 
784). 

 In energy sector, electric energy demand (GWh) was in 2006 174,637 and in 
2013, it raised to 255,000 and in 2018, it is expected to be 341,000 (Table 25). 

 An important part of the public electricity production facilities and all distribution 
assets privatization will be completed. With the power plants kept outside the 
public section privatizations, electricity generation will continue and transmission 
and wholesale activities will continue as well (Paragraph 786). 

 The local coal resources will be converted to electric energy using high 
efficiency and environmentally friendly technologies by the private sector. Afşin-
Elbistan basin lignite reserves will be utilized for electricity generation. The small 
reserve coal reserves will be utilized in regional energy production facilities 
(Paragraph 793). 

 Energy Efficiency Strategy will be efficiently implemented and usage of energy 
in all sectors efficiently will be provided. The rehabilitations of HES and thermal 
power plants envisaged to remain belonging to the public hands will be 
completed and the leak-loss rates of electric will be lowered to the minimum 
level (Paragraph 794). 

 Energy production program is planned based on domestic resources. Within the 
scope of this program, with the increase of domestic resources, it is targeted to 
reduce dependence to foreign energy. (Section 1.13. Page 196). 

 Establishment of the infrastructure required for increasing the capacity of 
electricity trade with neighbouring countries, completion of TANAP project, 
establishing complete integration with ENTSO-E system, completion of high 
voltage electricity transmission line projects with other neighbors have been 
targeted (Paragraph 797). 

 Within the scope of the developments and goals in logistic and transportation 
developments; electric line percentage in 2006 was 21% and in 2013, raised to 
29%. In 2018, it is expected to be 70% (Table 27). 

 
In 1.13. Domestic resources-based Energy Production Programme of the said 

development plan, “assessment of all the possible domestic resources for the purpose of 
energy production in order to have the economy of Turkey grow dominantly and 
consistently" is a privileged matter. "Especially in order to assess the renewable energy 
resources for the purpose of primary energy supply and also electricity production is 
important in terms of supplying sustainable development" expression takes place and 
under the Renewable Resources Assessment excluding water that is the 4th component 
among the programme components; below mentioned articles take place: 

 
 Exact determining the potential of using wind, sun, biomass and geothermal 

resources in electricity production, accelerating the geothermal explorations in 
this regard 

 Activating the existing potential in order to assess the biomass, geothermal and 
solar resources as primary energies.  
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Long-term demand estimation of the electrical energy of Turkey is given in Table 

I.1.2.. 
 
Table I.1.2. Long-term demand estimation of the electrical energy of Turkey 
 

YEAR 
PEAK DEMAND ENERGY DEMAND 

MW INCREASE (%) GWh INCREASE 

2005 25000 - 159650 - 

2006 28270 13.1 176400 10.5 

2007 30560 8.1 190700 8.1 

2008 33075 8.2 206400 8.2 

2009 35815 8.3 223500 8.3 

2010 38785 8.3 242020 8.3 

2011 41965 8.2 262000 8.3 

2012 45410 8.2 283500 8.2 

2013 49030 8.0 306100 8.0 

2014 52905 7.9 330300 7.9 

2015 57050 7.8 356200 7.8 

2016 60845 6.6 383000 7.5 

2017 65245 7.2 410700 7.2 

2018 69835 7.0 439600 7.0 

2019 74585 6.8 469500 6.8 

2020 79350 6.4 499490 6.4 

* Demand is a gross value and the losses in the distribution lines, internal demands of the power plants connected 
to the transmission and distribution systems are included in these quantities. 

Resource: www.teias.gov.tr 

 
The situations and demand forecasts specified in Table I.1.2. taken into 

consideration, it is clearly seen that the increase of electricity generation capacity is 
required to be increased in order to meet the energy demand.  

 
Besides concentrating on domestic resources for meeting the increasing energy 

demands, resource diversity should also be provided. Hence upon the decision of Higher 
Planning Council dated 18.05.2009, these matters are specified in the electrical energy 
market and supply safety strategy document. Also in the Strategic plan of Ministry of 
Energy and Natural Resources (2015-2019), it is aimed to bring all the renewable energy 
potentials in our economy. 

 
The mission of this plan is described as ‘’We commit ourselves to provide the 

highest contribution to national welfare by utilizing energy and natural resources in the 
most efficient and environmentally-conscious manner’’ . 

 
In Turkey, the electrical energy production from geothermal resources is arranged 

by the No. 5346 "Law on Utilization of Renewable Energy Resources for the Purpose 
of Generating Electrical Energy" dated 10.05.2005. 

 
With its rich geothermal potential, Turkey is in the 7th rank in the world and in the 

1st rank in Europe. Turkey is in the 4th rank in the work with 10.247 GWh/year in terms of 
direct usage of geothermal energy and is in the 12nd rank in the world in terms of 
electrical energy production from geothermal resources with 490 GWh/year. 

http://www.teias.gov.tr/
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Geothermal resource is briefly the groundtemperature and itis the hot water, vapor 

and gases including chemicals that are formed by the heat accummulated at various depths 

of the earth crust. Geothermal energy includes all kinds of direct or indirect benefits from 

the geothermalresources. Geothermal energy is an renewable, sustainable, 

nonconsumable, cheap, safe, environmentally-friendly, domestic and green energy type. 
 
Geothermal reservoirs that are created by feeding the underground porous and 

cracked rock masses by rain, snow, sea and magmatic water, preserve their 
renewability and sustainability characteristics until the underground and reinjection 
conditions are present. They are not affected from the short-term atmospheric 
conditions. Formation model of the geothermal system is shown in Figure I.1.1.. 
Comparison of the Geothermal Applications in Turkey and 2018 Targets are shown in 
Table I.1.3., Assessment and comparison of Geothermal Energy in the world and in 
Turkey is shown in Figure I.1.2. and Current status and future of geothermal energy in 
Turkey is given in Figure I.1.3.. 

 

 
 
Figure I.1.1. Formation Model of the Geothermal System 
Resource: http://geocen.iyte.edu.tr/teskon/2001/teskon2001_02.pdf 

 
Table I.1.3. Comparison of the Geothermal Applications in Turkey and 2018 Targets 
 

USAGE AREA 2015 INSTALLED POWER 2018 TARGETS 

Electricity production 505.4 MWe 750 MWe 

Individual Heating 420 MWt 
4,000 MWt 

Regional Heating (Quarter, District etc.) 805 MWt 

Air conditioner - 300 MWt 

Greenhouse heating 612 MWt 2,040 MWt 

Fishery - - 

Stockbreeding - - 

http://www.netyazari.com/tag/yer
http://www.netyazari.com/tag/yer
http://www.netyazari.com/tag/enerji
http://www.netyazari.com/tag/jeotermal
http://www.netyazari.com/tag/jeotermal
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Agricultural Drying 1.5 MWt 500 MWt 

Industrial Process Heatings - - 

Snow Cleaning - - 

Bath and Swimming 1,005 MWt - 

Other usages - - 

TOTAL 3,391.9 7,590 

Resource: Mertoğlu O., Şimşek S., Basrirn N., Country Update Report of Turkey, 2010-2015  

 
In our country, geothermal energy investigations have been performed by General 

Directorate of MRE since 1962 and the presence of 170 geothermal sites with  
temperatures over 35-40 oC are revealed until today. Majority of these sites are placed in 
West Anatolia and they have high temperatures. Possible geothermal heating potential of 
Turkey is estimated as 31.500 MWt. As of the end of 2000, 2.046 MWt of the possible 
potential of 304 geothermal drilling performed by MRE is finalized as heating-oriented 
visible potential. When the 600 MWt potential of the natural hot water outlets in Turkey is 
included in this number, total visible geothermal potential reaches to 2.646 MWt. 

 

According to the data obtained from TEİAŞ; as of 30.04.2016, installed power of 
Turkey has reached to 647,9 MWe and the share of geothermal energy power plants has 
reached to 0.9% in the total electricity production in our country (See Table I.1.4). 

 

Table I.1.4. Installed Powers of the Energy Power Plants in Turkey according to their fuel types (3) 
 

FUEL TYPES 

END OF 2015 AS OF 30.04.2016 

INSTAL
LED 

POWER 
(MW) 

CONTRIBU
TION 
(%) 

NO. OF 
POWER 
PLANTS 

(PCS) 

INSTAL
LED 

POWER 
(MW) 

CONTRIBU
TION 
(%) 

NO. OF 
POWER 

NUMBER 
(PCS) 

FUEL-OIL + NAPHTA + DIESEL OIL 446.0 0.6 17 446.0 0.6 17 

DOMESTIC CHARCOAL (HARC COAL + 
LIGNITE + ASPHALTITE) 

9.418.4 12.9 29 9.848.4 13.2 30 

EXPORTED COAL  6.064.2 8.3 8 6.064.2 8.1 9 

NATURAL GAS + LNG 
21.222.

1 
29.0 233 

21.555.
5 

28.9 240 

EDIBLE.+WASTE+WASTE 
HEAT+PYROLYTIC OIL 

344.7 0.5 69 385.0 0.5 70 

MULTIFUELS SOLID+LIQUID 667.1 0.9 23 667.1 0.9 23 

MULTIFUELS LIQUID+N.GAS 3.684.0 5.0 46 3.684.0 4.9 46 

GEOTHERMAL 623.9 0.9 21 647.9 0.9 22 

HYDRAULIC DAM 
19.077.

2 
26.1 109 

19.382.
2 

26.0 113 

HYDRAULIC RIVER 6.790.6 9.3 451 6.820.8 9.1 453 

WIND 4.498.4 6.1 113 4.648.1 6.2 117 

THERMIC (WITHOUT A LICENSE) 56.5 0.1 24 59.7 0.1 27 

WIND (WITHOUT A LICENSE) 4.8 0.0 9 8.0 0.0 15 

SOLAR (WITHOUT A LICENSE) 248.8 0.3 362 409.7 0.5 556 

TOTAL 
73.146.

7 
100.0 1,514 

74.626.
7 

100.0 1,738 

 

Depending on the temperature, geothermal energy is used in various areas 
especially in electricity production, then in residential heating, greenhouse heating, 
thermal tourism-treatment and industry. Despite our country has a high geothermal 
potential, geothermal energy is not adequately considered as important and not used. 
Only 3% of our possible potential is evaluated. 

 

                                                 
3 Türkiye Elektrik Iletim A.Ş. (Turkish Electricity Transmission Inc.) (TEİAŞ) Official Web Site, www.teias.gov.tr 
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Figure I.1.2. Assessment adn Comparison of Geothermal Energy in the world and in Turkey 
Resource: Adil Özdemir(b.t), Geothermal Energy and Electricity Production, Geophysics Bulletin 

 
 
Figure I.1.3. Current Status and Future of Geothermal Energy in Turkey 
Resource: Adil Özdemir(b.t), Geothermal Energy and Electricity Production, Geophysics Bulletin 

 
As a result, specifying in the Tenth Development Plan and developing the renewable 

resources such as geothermal have a very significant importance both for the whole world 
and also Turkey. 

 
 
In this context, by "Zorlu Natural Electricity Generation Inc." in Aydın province, 

Buharkent district, Gökgedik location, it planned to increase the capacity from 100 MWe to 
180 MWe and electricity production of 592 GWh. 

 
Process in geothermal energy power plant projects consists of three phases as 

resource exploration (drilling), land preparation-construction and operation. 
 
Resource exploration (drilling) works; will be performed the subcontracting 

company and opening a well takes approximately 2-3 months. In these studies, rotary 

drilling technique is used and the resource is accessed by using three-armed rotating end 
perforating drills. In Figure I.1.4, the equipment used in rotary drilling technique is given 
and in Figure I.1.5, the appearance of three-armed rotating end drill. 
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Figure I.1.4. Equipment of rotary drilling technique 
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Figure I.1.5. Representative view of a three-armed rotating end drill 

 

By giving bentonite from the pores that are shown with the sludge jet in Figure I.1.5, 
the cracks/leakages on the ground are filled and an impermeable layer is obtained. By 
filling the cracks on the ground, tightening of the ground, i.e., kind of gruond rehabilitation 
is provided. Bentonite is a risk-free chemical and the Material Safety Data Sheet (MSDS) 
is given in Annex-1.g. In order to remove the cutoff pieces, fresh water based polymer 
sludges are used. Main components of the drilling sludge are water and bentonite (See. 
Figure I.1.6). 

 

 
 

Figure I.1.6. Representative View from the Drilling sludge 

 

Drilling sludge is accumulated in the sump and continuous circulation is provided 
from this area in order to be used in the drilling processes. In order to prevent the 
environment to get harmed, first of all clay embankment is applied on the ground and then 
it is isolated by laying a geomembrane on it. Thus an impermeable sump is developed. 

 

 
 

Figure I.1.7. Representative View from the Sump 

The wells opened by casing tubes are cemented till the surface (See. Figure I.1.8). 

Sludge Jet 
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Figure I.1.8. Representative view from cementing and from the casing tubes 

 
In order to take precautions against the situations that may occur during drilling and 

to provide pressure control; safety valves (Blow Out Preventer-BOP) are used during 
drilling (See. Figure I.1.9). After every casing is lowered, these valves are tested at regular 
intervals and taken under record. For safety works; all personnel working in the drilling 
process are trained and practices are applied from time to time. 

 

 
 
Figure I.1.9. Representative view of a safety valve (Blow Out Preventer) 

 
A pool that is covered with an impermeable membrane will be developed for the 

drilling sludge to be used during the drilling works for the wells that are planned to be 
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opened (See. Figure I.1.7). After the drilling operation, analysis of the drilling sludge will 
be done according to the "Legislation of Waste Management" and the storage class within 
the scope of "Legislation regarding the Regular Storage of Wastes" will be determined. In 
case it is not dangerous, geomembrane in the sump will be closed and it will be covered 
with excavated soil and then a vegetable soil will be laid and levelling work will be 
performed in the site. In case the drilling sludge is dangerous, it will be sent to the 
disposal plants that are licensed by the Ministry of Environment and Urbanization and they 
will be then disposed. 

 

It is planned to produce approximately 592 GWh energy with 60 MWe flash and 20 
MWe binary system in addition to the existing power plant that will have a capacity of 
100MWe  in the “Kızıldere-III Geothermal Energy Power Plant Capacity Increase (from 
100 MWe to 180 MWe)” project. 

 

Within the scope of “Kızıldere-III Geothermal Energy Power Plant Capacity Increase 
(from 100 MWe to 180 MWe)” project, it is planned to use 9 production, 8 reinjection and 1 
observation well that will be opened within the scope of Kızıldere-III Geothermal Energy 
power Plant project and the purposes of the wells to be opened (production, auxiliary 
production, observation, reinjection) will be finalized after the well tests. Despite a problem 
in the system, in additional to the pool with a size of 20.000 m3 for which the preparation 
works are being continued within the scope of Kızıldere-III Geothermal Energy Power 
Plant, it is planned to construct a pond pool with an approximate size of 10.000 m3. In 
case the defect exceeds 4 hours, until the problem in the power plant is eliminated, the 
production wells will be closed and fluid production will not be permitted. Depending on 
the varying conditions of the power plant, there can be increases and decreases in the 
numbers of the production and reinjection wells. Expected profile for the planned 
production and reinjection wells that are planned to be used within the scope of the project 
is given in Annex-1.e. 

 

Power Plant Technology 
 

Maximum geothermal fluid amount that is planned to be used during the activity of 
“Kızıldere-III Geothermal Energy Power Plant Capacity Increase (from 100 MWe to 180 
MWe)” project is 2.800 ton/hrs and a "flash system" that is working according to the 
thermodynamic principles of the power plant will be used. Via this method, vapor and 
liquid sections of the geothermal fluid that is transferred to the system under high pressure 
from the geothermal resource (from the production wells) will be separated under a 
specific pressure and the vapor separated will provide the shaft on the three-phase 
turbine to rotate. 

 

The wells that will feed the power plant and provide reinjection will be opened by 
drilling. Drilling wells will be excavated from overground level to 2.000 m - 3.000 m depth 
and the flow of the geothermal fluid at an approximate temperature of 230 oC will be 
provided towards the surface. Due to the thermodynamic laws, the geothermal fluid under 
the ground will reach to the well as a double-phase (fluid and vapor mixture) by the effect 
of pressure loss and friction until it reaches to the overground. 

 

Double-phase geothermal fluid reaching the overground will access to the separator 
via the production pipelines and the separation of fluid and vapor phases will be provided 
and the fluid in the vapor phase will be used for the rotation of the turbines. 

 

Within the scope of “Kızıldere-III Geothermal Energy Power Plant Capacity Increase 
(from 100 MWe to 180 MWe)” project, it is planned to use a  “Triple Flash+Binary 
Cycle”. The operation principle of triple flash cycle briefly consists of the below mentioned 
phases: double-phase fluid obtained via the collection lines from the production wells will 
reach to the high pressure separators and the vapor obtained from the separator will be 
sent to the high pressure turbine and it will rotate the turbine and then the mechanical 
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energy that has formed by the effect of rotation will be converted in electricity energy via 
the generators and then it will be sent to the switchyard and to the transmission lines. 

Geothermal fluid that is separated at flulid phase in the high pressure separator will 
be sent to the medium pressure separator and after it is depressurized, it will be 
separated again and the vapor part will be sent to the medium pressure turbine and first of 
all it will be converted to mechanical energy and then to electrical energy and the process 
will be completed. 

 
Geothermal fluid that is separated at fluid phase in the middle pressure separator 

will be sent to the low pressure separator and after it is depressurized, according to the 
thermodynamic laws, a part of fluid that is converted in vapor phase it will be converted to 
mechanical energy and then to electrical energy. 

 
In the low pressure separator, the geothermal fluid in the fluild separator will be 

returned to the reinjection wells in order to provide the sustainability of the reservoir via 
the reinjection pumps. Thus the reservoir will always be kept alive. 

 
Geothermal fluid exiting from the middle and low pressure turbines will reach to the 

direct-contact condensers and it will contact with the low-temperature water coming from 
the cooling tower and its temperature will be lowered and then it will be sent to the cooling 
tower again. 

 
It is planned to obtain approximately 60 MWe from the power plant via the Triple 

Flash process. Following the Triple Flash process, a total capacity increase of 80 MWe is 
planned by producing 20 MWe via the turbines based on the Binary Cycle basis. 

 
Binary Cycle; geothermal fluid with an approximate dryness value of 92% (92% 

vapor phase) that exits from the high pressure turbine will be sent to the heat exchangers 
which are working according to the binary cycle basis. In Binary Cycle, the geothermal 
fluid with an approximate temperature of 99 oC will transfer its own thermal energy to a 
secondary fluid that can vaporize at a lower temperature and the vaporization of this fluid 
will be provided. Secondary fluid in the vapor phase will be sent to the binary turbines and 
then it will be firstly converted in mechanical energy and then to electrical energy via the 
generators. Process flow scheme of the project is given in Figure I.1.10 and the 
representative process flow scheme is given in Figure I.1.11. 
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Figure I.1.10. Process Flow Scheme  

 

 

 

 

60 MWe/hr 

20 
MWe/hr 



ZORLU DOĞAL ELEKTRİK ÜRETİMİ A.Ş. KIZILDERE-III GEOTHERMAL ENERGY POWER PLANT PROJECT 
 EIA REPORT 

14 

 
 
Figure I.1.11. Representative Process Flow Scheme 

 
Geothermal fluid having high mineral concentration can cause boron pollution on the 

ground and Na (Sodium) accumulation and thus they cause yield loss in agriculture. Thus 
reinjection of such types of waste water to the geothermal reservoir is required in terms of 
preventing such problems. Although reinjection helps to solve the waste water problem, it 
also provides opportunity to feed the site artificially, to produce more energy and to use 
the site for a longer term. However during both the production stage and the reinjection 
works, the freshwater aquifers will be prevented to be damaged. 

 
Within the scope of the project, reinjection site and reinjection wells will be selected 

by considering to: 
 
- Providing a pressure increase at specific amounts and to decelerate the 
decrease in the water level, 
- Preventing landfall and sliding,  
- To have the investment to be done for the reinjection wells and plants be 
economical, 
- Protecting the environment and protecting the underground water and soil 
quality. 
 
Another factor specifying the lifetime of the geothermal energy power plants is to 

prevent the formation of calcite layer in the pipes where the geothermal fluids are carried. 
High flow caused by the geothermal resource causes the pressure to be decreased and 
this also cause more vaporization for the vapor and non-condensing gases (such as CO) 
and the formation of a calcite (CaCO3-Limestone) later on the surface of the power plant 
(See. Figure 1.1.12). 
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Figure I.1.12. Crustation and profile 

 
Because the formation of calcification in the pipe tube plates in the wells will cause 

narrowing in the pipe diameter and limitation in the geothermal fluid, this calcification 
should be eliminated. This problem can be eliminated by providing a suitable inhibitor in 
the pipe or cleaning the pipes mechanically. The selection of the cleaning methods will be 
determined in the detailed project designing upon the completion of the well tests and the 
suitability of the inhibitor selected to the environmental legislation and the material types 
to be used in the well injection besides its calcification-eliminating property. On the other 
hand, mechanical methods eliminating calcification can be selected in the detailed project 
designing. 

 
The project area stays within the site given within the scope of "Kızıldere-III 

Geothermal Energy Power Plant" that has a "EIA Positive" decision for which the 
construction works are ongoing. The needs of the personnel will be met by the camp site 
that is developed within the scope of the said project. 

 
It is planned to employ 150 people during the land preparation and construction 

stages of “Kızıldere-III Geothermal Energy Power Plant Capacity Increase (from 100 MWe 
to 180 MWe)” project and to employ 10 additional personnel at the Kızıldere-III 
Geothermal Energy Power Plant in the operation stage. Within the project, unqualified 
personnel will be employed from the site during the construction stage and during the 
operation stage, the permanent personnel will also be employed from the region and even 
a little, a contribution to the regional economy will be provided. Regarding the personnel 
who will work at the power plant during the operation stage, there will be social facilities 
(guardhouse, administrative building etc) and the operating period of the investment is 
foreseen to be 49 years. 

 
For the “Kızıldere-III Geothermal Energy Power Plant Capacity Increase (from 100 

MWe to 180 MWe)” project; an application for the amendment of license of "Kızıldere-III 
Geothermal Energy Power Plant" that is designed at a power of 100 MWe within the 
scope of "Electricity Market License Regulations" that is issued after being published in 
the Official Gazette with the date 02.11.2013 and no 28809 is done and the production 
license will be revised after the EIA decision. 

 
Pursuant to the "Law regarding the Usage of Renewable Energy Resources for the 

Production of Electrical Energy" dated 10.05.2005 with no 5346; generalization of these 
resources, contribution of these resources in economy in a reliable, economic and 
qualified form, increasing the resource variety, utilization of wastes, protection of 
environment and development of the production sector that is required for realizing these 
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purposes are targeted. “Kızıldere-III Geothermal Energy Power Plant Capacity Increase 
(from 100 MWe to 180 MWe)” project will be able to respond sudh targets and it is a 
project that is planned to provide opportunity to assess the geothermal energy potential of 
our country. 

 
Partial energy demand of our country will be provided by transferring the energy 

produced at the power plant and increase in region, income increase, population, 
education, health and other social and technical infrastructure services will be positively 
affected. At the said power plant, it is expected to have the project provide large profits 
because an renewable and clean energy resource proviing minimum effect in terms of 
environmental effects will be used. 

 
I.1.1. Characteristics of all the units within the scope of the project, mechanical-
electrical power, the units where the activities will be performed, their capacities, 
detailed process flow scheme of every unit, essential process  parameters, 
process explanations, yield of the power plant, explanations regarding the 
maintenance works, 

 
As in the Kızıldere-III Geothermal Energy Power Plant project, within the scope of 

“Kızıldere-III Geothermal Energy Power Plant Capacity Increase (from 100 MWe to 180 
MWe)” project, it is planned to use the "Triple Flash+Binary Cycle" combined system that 
has the highest yield level at the geothermal energy power plant. The process flow 
scheme of the said system is given in Figure I.1.10. After 80 MWe power plant that is 
planned within the project is taken into operation, the formation of 592 GWh electricity 
production is planned. When it is assumed that annual electricity consumption per person 
in 2015 in Turkey is 3.373 kwh, the project can meet the electricity demand of 175.000 
people. 

 
Production System  
 
Double-phase fluid (Brine + vapor mixture gas) with a high pressure at an 

pproximately 2.800 ton/hrs high pressure coming from the geothermal production wells 
will be sent to the power plant after being stabilized via the pipe transmission lines. 
Because the turbine of the power plant is double-stage (high and low pressure stages); 
the total fluid produced at the wells will be sent to the high pressure and low pressure 
separators in the form of a cylindrical tank with high and low separating pressures. 

 
Separation Station  
 
Double-phase fluid enters in the high pressure separator and vapor and liquid will be 

obtained. This fluid will be separated by taking in the low pressure separator again and a 
low pressure vapor will be obtained. "Vapor+gas" coming from the high and low pressure 
separators is firstly passed from a demister and then transferred to a double-stage vapor 
turbine. On the other hand, the pressure of the fluid at the low pressure separator will be 
amplified via the injection pumps and without requiring any other processes, it will be 
returned to the reservoir via the injection wells. 

 
Vapor Turbine, Generator 
 
High and low pressure vapor + gas coming to the vapor turbine provides the turbine 

blades to rotate by entering from different levels and thus the kinetic energy produced is 
converted in electrical energy in the generator. Every turbine inlet will be equipped with 
control valves. Lubricating equipment taking place within the system will provide 
lubrication to the ball bearings in the turbine and generator equipment at low pressure at 
suitable temperatures. Also this system provides high-pressure lubrication for the control 
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valves that are hydraulically controlled. The water that will develop within the turbine 
during production will be separated by taking in another tank. The non-condensing gases 
and vapor that exit at approximately 100 ºC and that have lost their energy from the high 
pressure system are transferred to the binary units via the exhaust duct. On the low 
pressure side, vapor and water mixture will be sent to the condenser in order to be used in 
cooling processes.  

  
Binary Unit 
 
In order to produce extra energy from the vapor and gas mixture exiting from the 

high pressure side of the turbine, it is transferred to the binary system in which a 
secondary fluid is used in a closed cycle. Remaining energies of the vapor and gases are 
transferred to this secondary fluid and it is provided to vaporize and rotate the binary 
turbines. As a result of this process, extra energy is produced from the binary generator. 
The vapor and non-condensing gases that have lost their energy here are transferred to 
the cooling tower in order to be distracted from the system. 

 
Condenser System  
 
The water, vapor and gas mixture exiting from the low pressure side of the turbine is 

sent to the direct contact, spray jet type condenser for condensation and it is cooled with 
the water taken from the cooling tower. The condensed part is sent to the cooling tower in 
order to be cooled via the circulating water system. Gas is removed from the system via 
the non-condensing gas system.  

 
Non-condensing Gas System  
 
Non-condensing gases having a vacuum pressure exiting the condenser (lower than 

the atmospheric pressure) are removed from the power plant in two stages provided that 
they are brought to a higher pressure than the atmospheric pressure. The first stage 
consists of the intercondenser and jet ejectors. Ejectors send the gases to intercondenser 
without consuming any energy by using the momentum of the high pressure vapor. Also 
the vapor taken as a waste from the turbine is sent to the intercondenser for 
condensation. For this condensation process, the cold water coming from the cooling 
water system is used. Water exiting the intercondenser is sent to the condenser again. 
The second stage includes the vacuum pump and an auxiliary aftercondenser system. 
Aftercondenser is designed to be operated when the vacuum pump is broken down. At 
this stage, the gas from the first stage that has left the most of the water vapor inside the 
intercondenser gains positive pressure that will be sufficient to be given to the atmosphere 
via the vacuum pumps and it is sent to the cooling tower in order to be removed from the 
power plant. Cooling water coming from the cooling water system is sent to the water 
separation tank in order to separate the water vapor inside the gas that will be removed 
from the NCG (non-condensing gases) system. While the gas is sent to the cooling tower, 
the separated liquid is transferred to the condenser.  

 
Circulating Water System  
 
This system consists of the condensation process of the vapor from the turbine and 

the water from the cooling water tower and of its usage in the cooling functions within the 
other power plant. Water obtained via the condensed water vapor from the condenser is 
sent to the cooling tower in order to be cooled again via the Hotwell pumps and to be used 
as a cooling water in the power plant. 

 
Cooling Water System  
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In addition to the circulating water system, this is a system that is designed to 
provide the cooling process in intercondenser, aftercondenser, compressors, vacuum 
pumps and other equipment in the power plant; injectionpump motors, generator cooling 
systems and turbine lubricating system and this system consists of various cold water 
pumps and pipe lines.  

 
 
Cooling Tower  
 

Water condensed from the condenser via the circulating water system is transferred 
to the cooling tower. This water are cooled via the counter flow principle and the air flow 
that is formed by the cooling tower fans at the cooling tower cells and they are stored at 
the pool of the cooling tower and then is taken in order to be used at the power plant via 
the circulating water and cooling water systems. Also in order to protect the continuity of 
the cooling tower and the quality of the cooling water; biocyte, caustic soda, sodium 
hypochloride are used at specified dosages in order to have the system protected from 
the microbiological and pH effects and then they are subject to a chemical purification 
process.  

 

Oil/Water Separator  
 

It provides to collect the waste water that may form in the site, to transfer than to the 
oil/water separator for the elimination of oil and similar wastes and to store the oil and to 
remove the water from the system by sending the water to impermeable cesspool. This 
system is an oil retention system that will be designed for possible accidents, oil leakages 
etc. 

 

Periodical controls and maintenance includes daily, weekly, monthly, quarterly, half 
yearly and yearly controls and maintenance works for determining the faults in advance 
and eliminating such faults without causing any damages, operating the system in a 
regular and reliable form and changing the parts having a periodical lifetime. Also the 
control valves, pumps and compressors that are designed with an auxiliary within the 
geothermal system are changed weekly as original/auxiliary and a concurrent aging is 
provided. Working hours are recorded on the control gorms and periodical maintenance is 
provided over these values. 

 

Daily controls are performed as visual and audible. Generally in daily controls; 
control of the oil levels in the pump and motors in the system, gasket leakages, current 
and coltage in the actuator panels, secondary fluid levels in the exchanger and condenser 
units, cooling fan operations in the condenser unit, bed lubrication and cooling oil 
pressures in the turbine and generator, oil and water accumulation in the compressor 
filters, water discharge in the dryer and noisy operation controls throughout the power 
plant are performed. Also the flow rate and pressure controls of the inhibitor system that is 
installed to prevent incrustation in the production walls are performed and inhibitor 
chemical is diluted for the system and it is transferred to the feeding tanks. Weekly 
controls are performed as visual, audible and instrumentally. Generally in weekly controls; 
control of the mechanical gasket temperatures and leakages, tightness control of the 
fixing nuts in the vibrating equipment, control of oil and water in the air line filters, control 
of the pneumatic valve operations in the condenser unit discharge system, control of the 
operation hours for the equipment requiring periodical maintenance and operation control 
of the emergency equipment are performed. Also in order to prevent possible obstruction 
and energy loss due to the incrustation in geothermal system; geothermal fluid samples 
are taken and they are sent to the laboratory for analysis. Monthly, quarterly and half 
yearly maintenance and controls are performed instrumentally. Generally in these 
controls; maintenance of the equipment requiring periodical maintenance, cleaning/control 
of the lubrication unit filters, cleaning/control of the geothermal fluid filters, vibration 
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analyses of the rotating equipment in the system, measuring instruments and pneumatic 
control valve calibrations, maintenance and controls of electric transformers and cleaning 
and control of the panel and break chambers are performed. Annual maintenance and 
controls consist of the periodical maintenance and controls. Samples taken from the 
system are analyzed. Vibration analyses are performed in the rotating parts. According to 
the analysis results, the sections to be repaired/replaced are specified. A job plan is 
prepared for the annual maintenance work, spare part stocks are controlled and a suitable 
day is decided for the maintenance. A "planned position programme" is prepared for the 
agreed day. Teams who will perform the maintenance works are informed about the job 
distributions a few days before and they are informed about bringing the parts for the 
equipment to which the maintenance will be performed. The work programme prepared 
will be adapted during the maintenance works and annual maintenance and control 
processes are finalized. 

Within the scope of the information given by the manufacturing company, periodical 
maintenance "annual operating maintenance plan" that is prepared for all the equipment is 
arranged as a table. In this plan that is specified as a protective maintenance: control and 
maintenance works to be performed daily, weekly, monthly, half yearly and at annual 
periods without turning the system off. Also except this programmed control and 
maintennace plan; together with determining the faults that may occur and/or that may 
cause the operation of the power plant without being stopped, a planned maintennace is 
also performed in the site during a planned position of maintenance of the national 
network. Again a planned position plan is applied in the annual periodical maintenance. 
However there are also some faults that need immediate intervention and that cause a 
delay in production because the equipment cannot perform its function at an unforeseen 
time. In case of a defect, if the system continues operation, all the precautions are taken 
and the system operation is continued. A maintenance/repair work plan is prepared as 
soon as possible. If the defected/faulty part is not present in the stocks, it is purchased. If 
a system position is required for the maintenance, a compulsory position programme is 
prepared. At the most suitable time, the defected/faulty part maintenance/repair is 
performed according to the work plan. In order to perform the maintenance process as 
soon as possible at the site in case of a fault, required spare parts should be present in 
stocks. By considering the suggestions of the manufacturing company, the spare part 
stocks are developed and by considering the experiences at the site, stock is periodically 
renewed. 

 
I.2. Finance resources regarding the project and benefit-cost analysis 

 
The investment cost of the “Kızıldere-III Geothermal Energy Power Plant Capacity 

Increase (From 100 MWe to 180 MWe)” that is planned to be developed and operated by 
Zorlu Doğal Elektrik Üretimi A.Ş. is determined as 750.000.000 Turkish Liras as a result of 
the works performed. A part of this financial resource will be met by loans and the 
remaining part will be met from the capital stock.  
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Table I.2.1. Benefit Cost Analysis Table 
 

 
 

Periyot Başlangıcı 01.Oca.16 01.Oca.17 01.Oca.18 01.Oca.19 01.Oca.20 01.Oca.21 01.Oca.22 01.Oca.23 01.Oca.24 01.Oca.25 01.Oca.26 01.Oca.27 01.Oca.28 01.Oca.29 01.Oca.30 01.Oca.31 01.Oca.32 01.Oca.33 01.Oca.34 01.Oca.35 01.Oca.36 01.Oca.37 01.Oca.38 01.Oca.39

Periyot Bitişi 31.Ara.16 31.Ara.17 31.Ara.18 31.Ara.19 31.Ara.20 31.Ara.21 31.Ara.22 31.Ara.23 31.Ara.24 31.Ara.25 31.Ara.26 31.Ara.27 31.Ara.28 31.Ara.29 31.Ara.30 31.Ara.31 31.Ara.32 31.Ara.33 31.Ara.34 31.Ara.35 31.Ara.36 31.Ara.37 31.Ara.38 31.Ara.39

İnşaat -            -              -              -           -           -           -           -           -           -           -           -           -           -           -           -           -           -           -           -           -           -           -           -           

Operasyon 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -           

Nakit Akış Tablosu

Gelir
Gelir -              -                71.411         123.205   123.205   123.205   118.742   115.505   115.505   115.505   115.505   91.090     73.320     73.881     75.379     79.618     87.351     97.391     104.611   113.140   116.649   110.757   103.075   

İşletme Giderleri
İşletme Giderleri -              -                (5.445)          (9.468)      (9.468)      (9.468)      (9.468)      (9.468)      (9.468)      (9.468)      (9.468)      (9.468)      (9.468)      (9.468)      (9.468)      (9.468)      (9.468)      (9.468)      (9.468)      (9.468)      (9.468)      (9.468)      (9.468)      

Sermaye Giderleri
Sermaye Giderleri (İnşaat Süresince) (150.463)   (225.265)     (112.036)     -            -            -            -            -            -            -            -            -            -            -            -            -            -            -            -            -            -            -            -            

Fon Öncesi Nakit Akışı (150.463)   (225.265)     (46.070)       113.737   113.737   113.737   109.274   106.037   106.037   106.037   106.037   81.622    63.852    64.413    65.911    70.150    77.883    87.923    95.143    103.672   107.181   101.289   93.607    

Fon Bulma
Borç 95.500   223.000   109.000   -            -            -            -            -            -            -            -            -            -            -            -            -            -            -            -            -            -            -            -            

Borç Yönetimine Uygun Nakit Akışı (54.963)     (2.265)          62.930         113.737   113.737   113.737   109.274   106.037   106.037   106.037   106.037   81.622     63.852     64.413     65.911     70.150     77.883     87.923     95.143     103.672   107.181   101.289   93.607     

Borç Yönetimi
Faiz -              -                -                (15.015)   (10.400)   (5.427)      (724)         -            -            -            -            -            -            -            -            -            -            -            -            -            -            -            -            
Ana Para -              -                -                (60.416)   (65.029)   (70.247)   (19.308)   -            -            -            -            -            -            -            -            -            -            -            -            -            -            -            -            
Toplam -              -                -                (75.431)   (75.429)   (75.674)   (20.032)   -            -            -            -            -            -            -            -            -            -            -            -            -            -            -            -            

Net Değer (54.963)     (2.265)        62.930        38.306    38.308    38.063    89.242    106.037   106.037   106.037   106.037   81.622    63.852    64.413    65.911    70.150    77.883    87.923    95.143    103.672   107.181   101.289   93.607    
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I.3. The demonstration on the Recognized Environmental Plan and the 
Reconstruction Plans, where the activity is approved by the relevant Governor's 
Office or Municipality, including the legend and plan notes, if not present on the 
current land use map 
 

“Kızıldere-III Jeotermal Enerji Santrali Kapasite Artışı (100 MWe’den 180 MWe’ye)” 
project is planned within the boundaries of Aydın city, Buharkent district, Kızıldere Village, 
Gökgedik location and as seen in Aydın-Muğla-Denizli Planning Area 1/100.000 Scale 
Approved environmental plan that is shown in Annex-3, the site has the feature of being 
an agricultural land and also it is within the Culture and Tourism protection and 
development area/Tourism Center. The said area is published as a "Aydın-*Buharkent 
Thermal Tourism Center" in the plan explanation report and among the plan articles, 
“8.4.1.In the tourism site areas, applications will be performed according to the Law No. 
2634 Tourism Incentive Law and its Relevant Legislations.” is written for the Tourism Site 
Areas (TSA) and an application is done by the investor company to Republic of Turkey 
Ministry of Culture and Tourism during the EIA process of Kızıldere-III Geothermal Energy 
power Plant project and the project is assessed together with the General Directorate of 
Mining Works (GDMW). As a result, regarding giving a priority to use the geothermal 
resource at the site for energy purposes, Mİnistry of Energy and Natural Resources, 
Ministry of Culture and Tourism and Ministry of Development have reached a consensus 
and notifications are written to Aydın Governorship and Ministry of Culture and Tourism 
regarding the preparation of the master plan of Aydın Buharkent Thermal Tourism Center 
in favor of Kızıldere-III GEPP project. As specified in the notification of General 
Directorate of Investment and Operations given in Annex-1.x; 1/25.000 scale 
environmental plan amendment and 1/5.000 and 1/1.000 scale Structural and Application 
Master Plans are approved on 28.01.2016 as “Kızıldere III GEPP Geothermal Energy 
Production Area”. 

 
I.4. Location of the Activity Units within the scope of the project (presentation of 
the locations of all the administrative and social units, technical infrastructure units 
and if any, other units on the location map, size of the indoor and outdoor areas 
determined for them, no. of floors of the buildings and their heights, representative 
figure) 

 
“Kızıldere-III Geothermal Energy Power Plant Capacity Increase (From 100 MWe to 

180 MWe)” project is planned within the boundaries of Aydın city, Buharkent district, 
Kızıldere Village, Gökgedik location and the project area is planned on a 84.700 m2 area 
in 8 parcels as all the parcels no. 797, 798, 725, 726 and 727 and a part of the parcels no. 
771, 772 and 796. 

 
Ownership status of the said parcels and their surface areas are shown in Table 

II.2.1 and the schematic presentation of the parcels is given in Figure II.2.1. 
 
Table II.2.1. Information of the Parcels within the project site 
 

Order 
No 

Parcel 
No 

Owners Share Ratio Nature 
Surface area 

(m2) 

1 725 Zorlu Doğal Elektrik Üretimi A.Ş. Complete Fig garden 6,300.00 

2 726 Zorlu Doğal Elektrik Üretimi A.Ş. Complete Fig garden 6,300.00 

3 727 Zorlu Doğal Elektrik Üretimi A.Ş. Complete Field 6,300.00 

4 771 Zorlu Doğal Elektrik Üretimi A.Ş. Complete Fig garden 10,025.00 

5 772 Cahit BABA Complete Fig garden 10,025.00 

6 796 Zorlu Doğal Elektrik Üretimi A.Ş. Complete 
Fig garden and 

olive grove 
24,850.00 

7 797 Zorlu Doğal Elektrik Üretimi A.Ş. Complete Fig garden 10,600.00 

8 798 Mehmet KARACAOĞLU Complete Fig garden 10,300.00 

TOTAL 84,700.00 
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Figure II.2.1. Parcels on the project area 

 
The location Map showing the project area in Annex-2, 1/25.000 scale Topograhic 

map showing the project area and its surrounding in Annex-4 and 1/25.000 scale Land 
Size map is given in Annex-5. 

 
1/1.000 scale layout plan showing the locations of the units within the scope of the 

project is given in Annex-7 and the area usages are given in Table II.2.2.. 
 
Table II.2.2. Project units and Area Usages 
 

Unit Area covered (m2) 

Cooling Tower 3,600 

Emergency pool (Pond pool) 4,000 

HP/LP Separator 4,500 

Electricity building 700 

Binary system 4,000 

Turbine 4,000 

Kızıldere- III GEPP (100 MWe) 
Project Area 

(Parcel no.s 253, 246, 818, 819 
and 245) 

Kızıldere- III GEPP Capacity 
Increase (From 100 MWe to 

180 MWe) Project Area 
(Parcel no.s 771, 772, 796, 797, 

798, 725, 726 and 727) 

Areas in the project scope 
on which no units will be 

installed 
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As seen in the Layout plan given in Annex-7, it is in question that all the parcel no.s 
797, 798, 725, 726 and 727 and a part of parcel no.s 771 ,772 and 796 are used for the 
settlement of the project. Agricultural activities in these parcels are only fig production and 
it is not present within any olive grove. No structuring will be performed within the power 
plant planning site with an area of 27 decares that is assessed within Law No. 3573 "Law 
about the amelioration of olive cultivation and vaccination of the wild" for the area shown 
in Figure II.2.2 with red colored boundaries. Usage of the remaining 7,9 hectares area as 
a power plant site is approved at the Provincial Board of Soil Conservation and the final 
decision will be given by the Ministry of Food, Agriculture and stockbreeding. Unless the 
said permission processes are completed, no constructional activities such as excavation, 
filling, levelling and concrete pouring works will be performed and the principles specified 
in out-of-agriculture usage site will be adapted. 

 

In order to determine the status of the olive trees in the area within the scope of 
Kızıldere-III Geothermal Energy power plant project and to determine the effects of 
geothermal studies on the vegetative and generative developments of the olive oils; it is 
observed in the researches performed by Ankara University, Deanship of the Faculty of 
Agriculture and int he samples taken from the olive trees; existing geothermal energy 
power plants and drilling wells have no negative effect (See. Annex-1.19). 

 

 
 
Figure II.2.2. Presentation of the presence of olive in the project site via the satellite map 

 
I.5. Panoramic photography of the project area and its immediate surroundings, 
Processing on top-scale topographic map, Distribution of distances, of Settlement-
industry-tourism areas, transportation network located other uses that continue to 
operate in the immediate vicinity of the project area,in the project and domain 

 
In order to determine the area that will be affected from the project, the effects of the 

project in environmental, economical and social aspects must be evaluated together. 
Some of these effects are direct and some are indirect effects and "project effect area and 
examination site" is selected by considering the air quality, noise, flora, fauna, agriculture 

Kızıldere- III GEPP (100 MWe) 
Project Area 

(Parcel no.s 253, 246, 818, 819 
and 245) 

Kızıldere- III GEPP Capacity 
Increase (From 100 MWe to 

180 MWe) Project Area 
(Parcel no.s 771, 772, 796, 797, 

798, 725, 726 and 727) 
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and forestries etc.. Assessment within the scope of air quality is given in Section III.1 and 
environmental noise assessment is given in the Acoustic Report in Annex-1.14. When 
both parameters are assessed, 150 meters of effect area is specified for the drilling 
locations and approximately 750 meters of effect area is specified for the power plant 
area. 

 

"Kızıldere-III Geothermal Energy Power Plant Capacity Increase (from 100 MWe to 
180 MWe)” project is planned within the area with the "EIA Positive" decision via the 
notification of General Directorate of EIA Permission and Audit dated 08.10.2015 with no 
15694. Surrounding of the project area is covered with agricultural lands and apart from 
this, there is Sarayköy Agriculture-based Specialization Organized Industry Area within 
the boundaries of Denizli city, Sarayköy district, other geothermal energy power plants of 
the investor company, Kızıldere Quarter and Karakıran Quarter, Aydın-Denizli highway, 
railway and Büyük Menderes River are present. Distances of all these areas are given in 
the below mentioned table and they are also shown on the 1/25.000 scale topographic 
map given in Annex-3. 

 

Table I.5.1. Locations around the project area and their distances to the power plant site 
 

Place 
Location due to the power plant 

area 
Distance (m) 

Kızıldere Quarter Northwest 2,300 

Karakıran Quarter Southeast 3,400 

Aydın-Denizli Highway South 180 

Railway South 360 

Sarayköy Agriculture-based 
specialization OIA 

Southeast 1,000 

Kızıldere-I GEPP Northeast 1,850 

Kızıldere-II GEPP Doğu 1,100 

Drying canal Southeast 590 

Irrigation canal Southeast 200 

Büyük Menderes River South 600 
 

I.6. Location and technology alternatives of the project and the reasons of 
choosing the location that is selected for the project, coordinates of the location 
that is selected for the project, (the coordinates of the influence area of the location 
selected for the project should be shown in the annexes) 

 

In geothermal energy power plants; geothermal reservoir as the energy resource 
provides the limits to be limited. Before the geothermal energy power plant investments, 
data incoming from the production and reinjection wells that will feed the power plant is 
assessed and then process technology selection will be done. "Triple Flash+Binary Cycle" 
to be used within the scope of Kızıldere-III Geothermal Energy power plant will be used 
within the scope of capacity increase according to the foreseen geothermal fluid data. As 
specified in the report; assessment of data by performing a short-term test work on the 
drilling locations in the geothermal energy power plant investments is a technical 
necessity in terms of determining the design parameters of the power plant. Thus required 
notifications will be done in case a technological amendment is required due to the data 
incoming from the drilling locations. 

 

Except technology, below mentioned matters are also important regarding the site 
location: 

 

1- Closeness to the production wells 
2- Elevation difference between the power plant site and the production wells and 

also pressures of the fluids 
3- Closeness to the reinjection wells 
4- Elevation difference between the power plant site and the reinjection wells and 

also pump absorption pressure 
5- Closeness to the national electricity system 
6- Structure and remuneration of the land 
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7- Transportation status 
 

When all these matters are considered and also the EIA process for the same site is 
previously completed; area selection of the said project is performed due to being a 
capacity increase project and environmental and social assessments are specified in this 
report. In the current status, the project site has no technologic or location alternatives. 

 

The project area and the coordinates of the influence area are given in Annex-1.a. 



 

 

 

 
 
 
 
 
 
 
 

SECTION II 
 

PROJECT LOCATION AND ENVIRONMENTAL 
CHARACTERISTICS OF AREA OF 

INFLUENCE  
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SECTION II: PROJECT LOCATION AND ENVIRONMENTAL 
CHARACTERISTICS OF AREA OF INFLUENCE 
 

II.1. Meterorological and climatic characteristics [(general climate 
characteristics, temperature-rainfall-humidity (mean-maximum-minimum) 
distributions, vaporization status, wind, wind speed distribution (annual, seasonal, 
monthly wind direction distribution, wind speed according to the directions, 
average wind speed distribution, fastest wind direction and speed, no. of average 
stormy days, no. of average high-winds days)] etc. 

 
In Aydın city, where Mediterranean climate is dominant; it is dry and hot in summers 

warm and rainy in winters. Büyük Menderes valley is in the form of a groove opening to 
the sea in the west side like other Aegean valleys. Thus the warming effect of the sea and 
winds bringing rain can easily enter to the internal sections. 

 
Aydın city is cooler than Mediterranean region due to the northern winds. In Aydın 

city, total annual rainfall average for many years is 618,4 mm (See. Figure II.1.1). 
 

 
 
Figure II.1.1.  Total annual Rainfall Status of Aydın city 

 
In Aydın city, average temperature for many years is 17,6 °C and temperature has 

an increase trend. (See. Figure II.1.2). 
 

 
 
Şekil IV.1.2. Monthly Rainfall distribution of Aydın city 

 
In Aydın city, maximum daily temperature measured till today is 44,6 °C on 

22.07.1986 and minimum daily temperature is -11,0 °C on 04.01.1942. In Aydın city, 
average temperature distribution for many years is given in Figure II.1.3. 
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Figure II.1.3. Annual Average Temperature Distribution of Aydın city 

 
In Aydın, maximum wind speed measured till today is 21,4 m/sec = 77,0 Km/hr on  

27.06.1975. Average wind speed for months is given in Figure II.1.4. 
 

 
 
Figure II.1.4. Average Wind Speed Distribution of Aydın city for months 

 
Dominant wind direction of Aydın is East and secondary dominant wind direction 

depending on seasonal changes is West-Northwest (See. Figure II.1.5). 
 

 
 
Figure II.1.5. Dominant Wind Direction Graphic of Aydın city 
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In all the stages of the said project, maximum rainfall values observed in standard 
terms and rainfall strength-period-repetition curves and FEVK data of Denizli Meteorology 
Station will be considered. 

 
II.2. Geological characteristics (physico-chemical characteristics of the 

geological structure, tectonic movements, mineral resources, landslide, unique 
formations, snowslip, flood, rockfall examinations under relevant titles, 1/25.000 
scale general geology map of the project site and 1/1000 and/or 1/5000 scale 
geological map and legend of the examination area and stratigraphic column 
profile,) 

 
Kızıldere Geothermal Area takes place in a basin that is surrounded by Menderes 

massif metamorphics developing a high topography and that is covered with Pliocene 
formations. Geological units in the site are sequenced as follows from the old to the 
young: 

 
Paleosoic metamorphics: These rocks consisting of augen gneiss, gneiss schist, 

quartzite, mica schist and marble units from the bottom to the up create the base.  
 
Pliocene deposits: Terrestrial and lacustrine deposits covering the base are 

conglomerate, sandstone, clay stone, limestone, marn and silt stone alternations. 
 
Quarternary deposits: Aluvvion, talus and hydrothermal deformation rocks 

represent these deposits.  
 
Tension formed by the Menderes massif that has increased after the Pliocene has 

caused the formation of west-east grabens. Total slip of the gradual faults developed on 
the edges of grabens is about 2.000 m. Magmatic involvements inside the massif and 
grabens have caused the formation of geothermal energy system in the broken zones and 
faults limiting the grabens. 

 
Babadağ horst, Büyük Menderes graben, Buldan horst, Gediz graben and Yenice 

horst extending from the south to the north are the essential structures in the area. There 
are no volcanic rocks in the site but the type of the gases coming from the faults indicate 
that the heat source has a magmatic origin. 

 
Pliocene limestones that have gained a secondary permeability as a result of the 

tectonic movements in the region, primary reservoir rock, Paleosoic old marble, quarzite 
and the units formed from the mica schist intercalation form the secondary reservoir rock. 
Cap rocks in the site are Pliocene old marly and clayed silt stones. Geothermal efficiency 
are characterized by the surface indicators such as the hot water resources (34°C - 98°C), 
hydrothermal sediment and degradation products. Geochemical thermometers such as 
SiO2, Na/K ratio etc. that are applied to the hot water resources show that the reservoir 
temperature is about 200°C. Generally the reservoir rock temperature exceeding 150°C 
indicates the geothermal system in which hot water is dominant.  

 
 
 
 
Geology of the Project Area 
 
While Quarternary old alluvions show a wide dissemination in the area, their 

elevations in the north form the fragments belonging to the paleosoic old Menderes Massif 
Metamorphites and Plioquarternary and Pliocene old Tosunlar, Kolonya, Kızılburnu and 
Sazak Formations. Also quarternary old talus and terrace sets are also observed from 
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place to place in the area. 
 
The area in which capacity increase is planned within the scope of the project takes 

place on quarternary old alluvions and the drilling wells are also take place on quarternary 
old alluvions and the conglomerate, sand stone and clay limestones of the Plioquarternary 
old Tosunlar Formation. 

 
Geological units inand around the project area and their lithologic characteristics are 

given as follows from old to young. Generalized stratigraphic column profile of the project 
area and its surrounding is given in Figure II.2.1 and the 1 / 25.000 scale geology map is 
given in Annex-X. 

 
Stratigraphy 
 
Paleozoic 
 
Menderes Massif Metamorphites (Pm,Pmr,Pgny) 
 
The oldest units seen in the area are the metamorphites belonging to the Menderes 

massif. These metamorphites consisting of gneiss, quarzite, calcschist, chloroite, biotite, 
muscoviteschist and marbles have subject to metamorphism in the almandynamphibolite 
and greenschist facies. Previous researches have presented various stacks for Menderes 
massif.  

 
Metamorphites in the area are formed of various rocks according to the chemistry of 

the primary rock, environment and facies and the characteristics of the metamorphism. 
Metamorphic units are lateral and vertical transitive with each other. General sequence is 
sequenced from the bottom as quarzite-schist intercalation, various schists, quarzite, 
marble, schist intercalation and marble. 

 
Gneiss: These units forming the base of Menderes massif are surfaced in the west 

side of the geothermal area. Types of the gneiss vary according to the initial rock type and 
the metamorphism level. Thus gneiss are named as augen gneiss, fine grain gneiss, 
albite gneiss. Due to the rough feldspar mineral in the content of some gneiss types, they 
are called as augen gneiss. These rocks show a resistant, faulty, corrugated and faulted 
structure. The parts close to the surface show arenated characteristics. When the feldspar 
ratio within the rock increases, the color of the rock also gets clear and amount of white 
and pink colors increases. Augen gneiss gets smaller in the north and south sides and 
mica ratio increases. Augen gneiss shows gradual transition to other gneiss types.  
Ascending quarzite and fine grain gneiss ratio increases.   

 
Quartzite: It is generally seen in the gneiss and schist transition zones on the 

gneiss. Besides there are 100-200 m quartzite levels within the schists.  In a 120 m 
section observed in the west side of Buldan horst, gneiss, schist and quartzites are 
observed.  

 
Mica schist: Mica schist on the metamorphites forming the surface are observed as 

sequenced together with quartzite and marbles. The common characteristic of this unit is 
to include small or large amounts of garnets and biotites. In this unit including various 
schists, lateral and vertical transitions are observed. Thick marbles in the unit are 
generally seen as sequenced with the schists and quartzites on the uppermost layers of 
the schists. On the schists, first of all the chalcschists and then medium and thick-layer 
marbles are observed. 
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İğdecik Formation: The unit formed due to the marble-quartzite-mica schist 
sequencing in Kızıldere geothermal area forms the secondary reservoir. In the studies 
performed in the area, it is determined that they are very common in the east side of 
Menderes massif. The unit shows the characteristics of a reservoir rock in the relevant 
area. Marble, quartzite and mica schist layers are inter-transitional with each other in 
lateral and vertical directions. Thick marble layers in the unit are generally seen on the 
schists and schist-quartzite sequencing. Marbles are generally dark gray and beige 
colored, rough crystallized, mica sequined, brittle, wide jointed and thin-medium thick 
significant layers. 

 

 
Figure II.2.1. The Generalized Stratigraphic Column Cross-Section for Project Area and the Surrounding Area 
Resource: Şimşek,Ş.,2009 



ZORLU DOĞAL ELEKTRİK ÜRETİMİ A.Ş. KIZILDERE-III GEPP CAPACITY INCREASE (FROM 100 MWE TO 180 MWE) 
 EIA REPORT 

 

30 

 
Cenozoic 
 
Pliocene 
 
Kızılburun Formation (Tk) 
 
It is observed in the areas where horsts are present in Kızıldere area. In the type 

section observed at the peak of Kızılburun; large rough surface conglomerates are 
present on the metamorphites. This conglomeratic level generally forms a iron oxide 
painted, weak-attached, bad growing randomly distributed gneiss, quartzie, marble cross 
medium-thick layering significant level. On this red colored surface conglomerate, fine 
grain conglomerate, sand stone and clay stone sequencing and rarely a charcoal layer 
comes.  

 
Kızılburun formation is the first unit coming with non-conformance on the Menderes 

massif. The unit is about 300 m thick and firstly the pit holes are filled and then it has 
disseminated to wider areas. High topography in the region is not sedimented. 

 
Kızılburun formation passes to the Sazak formation gradually in vertical direction. 

Because there is a stream between two formations during transition, it cannot be 
observed exactly. However because the carbonate ratio in Sazak formation is high, this 
transition can be observed where carbonate ratio is high.  

 
Kızılburun formation has sedimented thicker in the middle of Büyük Menderes 

graben when compared to the north. It is cut at a thickness of 300 m in the geothermal 
wells in the area. Thickness of the unit decreases in west and east directions. Age of 
Kızılburun formation is Low Pliocene. 

 
Sazak Formation (Ts) 
 
Sazak formation occurs the primary reservoir in Kızıldere geothermal area. The unit 

with a vertical transition on Kızılburun formation is formed of limestone, marl, silt stone, 
clay stone and lignite levels. The unit is important as being a reservoir formation in the 
region. Despite Sazak formation is transitional on Kızılburun formation, it comes with 
angular non-conformances on the metamorphites at higher levels. The unit is gradually 
transitional with the Kızılburun formation under the unit and Kolonkaya formation over the 
unit. Sazak formation has sedimented in low-energy unstable lagoon environment. Age of 
the unit is determined as Lower Pliocene. 

 
Kolonkaya Formation (Tk) 
 
Kolonkaya formation comes over the Sazak formation in a transitional way and it is 

generally formed of sand stone, marl sequencing. In the areas where it is transitional with 
Sazak formation, clay limestone level is a guide layer. The unit shows the lateral facies 
changes in other Pliocene units. According to the ambient conditions where the unit has 
sedimented, sand stone, marl, silt stone, clay stone and sometimes gypsum are observed 
from time to time. Because the sand stones are sequenced with clayed marl levels, they 
are suitable cap rocks. Generally they give crops in graben structures and sometimes in 
horst structures. 

 
On the unit forming the uppermost level of the lower pliocene; plio-quarternary old 

Tosunlar occurs with a low-angle angular non-conformance. On the east side of the 
region, clay limestones and marl gypsum are observed more and there are gypsum pits in 
these areas. Age of the unit is determined as Lower Pliocene. 
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Tosunlar Formation (Tt) 
 
The formation comes over the Lower pliocene old Kızılburun, Sazak and Kolonkaya 

formations or directly over the Menderes Massif metamorphites with angular non-
conformances. The unit is generally formed of red and yellowish conglomerates, 
sandstone and clayed limestone. Blocks and gravels are edged, weak attached and bad 
growing. Conglomerates consist of gneiss, marble, quartzite rocks of Menderes massif, 
rocks of Mesosoic old units and blocks and gravels belonging to Lower Pliocene old yaşlı 
Kızılburun, Sazak and Kolonkaya formations.   

 
Typical sections of Tosunlar formation are observed in the west side of Tosunlar 

village. Due to the low-angle angular non-conformance on the Lower Pliocene old 
formations; Tosunlar formation is accepted as Upper Pliocene-Quarternary old. Tosunlar 
formation has developed as a result of large fault throws forming the horsts and grabens. 
Gravels and blocks forming the unit show that they are dragged from the close peaks to 
the base. The unit has sedimented in shallow lagoon and river environment. 

 
Quaternary 
 
Terrace (Qtr) 
 
Two different terrace set levels extending to west-east are present in the south of 

Sarayköy. The presence of two different levels are regional ascending and descending 
movements occured in the region. Terrace set materials are flat or edged, graveled, 
sanded, silted and fitted materials. Gravels are generally the metamorphics of Menderes 
Massif and Pliocene old limestones. 

 
Alluvium (Qal) 
 
Alluvions of Büyük Menderes have disseminated in wider areas in the region. The 

width between Kızıldere village and Tekkehamam is approximately 3 km. This width 
increases towards the east and it is about 15 km at the intersection point of Büyük 
Menderes and Gediz grabens. In this area, Büyük Menderes, Çürüksu and Buldan rivers 
intersect. Alluvions are formed of gravels, sand, mils and clays. 

 
Talus (Qym) 
 
They have formed by storing the sides after the loose materials in front of the faults 

and on the hills around are eroded. Talus are formed of loosely attached large blocks, 
gravels, sand, mils and clays. In the region, it is common in the east of İmamdağı and 
Karataş village. 

 
Geotechnical Features 
 
The Geologic-Geotechnical Investigation Report Based on the Mater Plan with 

Scale of 1/5.000 and Implenetary Development Plan with Scale of 1/1.000 was prepared 
for Kızıldere-III Geothermal Energy Power Plant. Within the scope of such report 2 test pit 
for geotechnical purposes with depths of 4.00 and respectively 4.50 m were opened and 
12 drilling tests with depths ranging between 12.00 and 15.00, at a total depth of 180 m 
were performed. Moreover 8 seismic MASW measurements, 8 Seismic Refraction, 5 
Micro-tremor and 9 layout resistivity measurements were made. 
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The project area consists of blocks, pebbles, sand, silts and clays which were 
moved by the streams from the mountains delimiting the basin from the north. The clay 
mixtures predominant areas have in general different shades of brown and are yellow. 
The silt predominant areas are brown, locally gray and with spots. The most common unit 
among the fan sediments is the sand-silt-clay mixtures. The project area is formed of the 
mostly brown colored vegetable soil horizon with a varying thickness of 0,5- 2.00 m, silt-
sand mixtures varying between 0,50 – 9.00 m. silt-sand ranging between 0,5-9.00 m and 
thin and coarse composites with the sizes of poorly graded gravels between 9.00-15.00 
m. 

 
According to the bearing capacity evaluation made for the ground which forms the 

regional alluvial fan, the minimum bearing capacity is calculated as qa=1,37 kg/cm2, and 

the maximum bearing capacity as  qa=4,75 kg/cm2. According to the settlement analysis 

made for the ground which forms the project area, 3,46 cm settlement is expected on the 

ground after the loading and this value is under the allowable settlement limits. Moreover, 

the drilling made in the project area revealed no underground water and there are no 
liquefying risks. 

 
Suitability Assessment of the project area for settlement and Geotechnical 

Precautions to be taken 
 
Geological-Geotechnical Etude Report for the basis of Master Plan for Kızıldere III 

Geothermal Energy Power Plant area is prepared and examined according to the articles 
of Law No 3194 and Law no 7269 and circular of Prime Ministry disaster and emergency 
management presidency dated 28.09.2011 with no 102732 and it is approved on 
01.09.2015 by Aydın Provincial Directorate of Environment and Urbanization. The 
institution approving the said report, date of approval, cover, purpose, construction status, 
disaster status, settlement-suitability assessment, conclusion and approval pages and 
settlement-conformance die plate including the project area, 1/1.000 scale geological 
maps and geological profiles are given in Annex-X. 

 
Project area includes a mostly vegetable soil horizon with an upper thickness 

varying between 0,5 and 2.00 m, silt-sand mixtures varying between 0,50 and 9.00 m and 
poor-graded gravel sized thin and rough components between 9.00 and 15.00 m. No 
negativity is observed in the project area as a result of the drilling works performed on the 
site, test pits and geophysical studies. Morphology of the region is generally formed by 
coastal areas. Dominant dip direction of the project area is southeast. 

 
Prevented Area 1.2 (Ö.A-1.2) Significant Areas in terms of Secondary (Auxiliary) 

Fault Surface Deformations that are trigged by the active faults: 
 
Project area is approximately 2.30 km southeast of Kızıldere Village. The closest 

active fault for the project area is approximately 0.8 km away. In case of a possible 
earthwuake, it is possible to have the project area be under the effect of secondary fault 
surfaces that may occur due to the closeness of the project area to the active fault. Thus 
the project area, as a result of the examinations performed in terms of geological - 
morphological - hydrogeological - slope (mass movements); is assessed as Significant 
Areas in terms of Secondary (Auxiliary) Fault Surface Deformations triggered by active 
faults and this is recorded on the map (Annex-X). 

 
Points-to-consider or structuring: 
 
Because the project is present in 1st degree dangerous seismic zone, all 

construction works within the scope of the project will be carried out according to 
"Regulation on buildings to be constructed in Earthquake Zones" of Abolished Ministry of 
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Public Works and Settlement dated 06.03.2007 which entered into force after being 
published in the Official Gazette No.26454 and the provisions of the Regulation regarding 
to making changes in this regulation dated 03.05.2007 published in the Official Gazette 
No.26511. 

 
 
 
Suitable drainage systems will be constructed in order to care the instant water 

flows that may reach to the real estates via the seasonal rains and to prevent the access 
of surface water and waste water to the construction foundations and the natural 
resistance of the surface will be protected. All kinds of excavation works will be performed 
on arid days all the way. 

 
There is no surface drainage network in the project site. It is possible to have a 

superficial flows in the direction of the slide in rainy seasons in the project site. Thus 
required precautions will be taken against the superficial flow risk that may occur due to 
the strong seasonal rains. 

 
During the application stage; a surface etude in parcel basis will be also performed 

and according to the quality of the superstructure; the type of the base, depth of the base 
and the engineering parameters of the level where the base wil be carried (stability 
analysis, expansion, grounding, bearing capacity etc.) will be determined and all the 
interpretations and calculations will be performed in detail. 

 
Area requiring Detailed Geotechnics ( AJE ): 
 
As a result of the examinations performed in terms of geological - morphological - 

hydrogeological - slope (mass movements); there is no area requiring a detailed 
geotechnics in the project site. 

 
Unsuitable Areas (UOA): 
 
As a result of the examinations performed in terms of geological - morphological - 

hydrogeological - slope (mass movements); there is no unsuitable area in the project site. 
 
Tectonics 
 
Neotectonic 
 
Neotechtonic is the whole tectonism that is formed in any region from the last 

tectonic regime change till today. According to this definition, neotectonic period in Turkey 
has started with the colllision of Eurasia and Arabia continents throughout the Bitlis city 
zone. As a result of the collision occured throughout the Bitlis zone or in other words, 
Bitlis-Zagros line; Eastern Anatolia has compressed and folded and faulted. 

 
Thickness of the crust has increased in accordance with the developing structures 

and in parallel, the ascending lithospheric pressure has strengthened the developing 
deformation. At the end, North and Eastern Anatolia transformation faults have developed 
and an Anatolian plate has formed that includes the Middle and Western Anatolia as 
limited by these faults. Anatolian plate has started to be pushed on the Eastern Anatolia 
lithosphere that can easily immerse to the west from the compression region continuing in 
Eastern Anatolia.  

 
In the west side of Saros gulf, because the conversion of Northern Anatolian 

transformation fault into southwestern-northeastern Greek shearing zone prevents the 
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movement of Anatolian fault towards the west side, a compression regime in the east-
west direction has occured in the Aegean and Western Anatolia regions. At the same 
time, immersion of Eastern Anatolian lithosphere (Levant Ocean crust) under the 
Anatolian plate has caused the formation of an anatexis zone under Menderes Massif, 
development of intrusions of the massif and increase in the massif (Şengör and Yılmaz, 
1981). Thus under all the effects, Aegean graben system has formed. Menderes massif 
takes place in the middle of Aegean graben system. The test area takes place in the 
intersection location of Büyük Menderes and Gediz Grabens which are the two important 
grabens in Menderes Massif. 

 
Almost all the side faults of the grabens within the Aegean graben system are 

rapidly decreasing listric (shovel shaped) normal faults with the deepening slopes. These 
faults show an expansion over the lateral expansion values that can be expressed from 
the throws that can be measured on the surface due to their geometries. Via both the 
geological and geophysical data obtained from Aegean region; it is understood that it has 
shown 50% expansion in north-south direction since the formation of Aegean graben 
region. The presence of faults and layers in the grabens in the test area are under a wide 
alluvion cover prevents the determination of wider expansion ratios that can be seen in 
that units. However the expansion ratio in the corner the graben system shows that 
expansion reaches to large values. 

 
Faults 
 
Youngest and most important faults in the area are the graben faults that have 

formed as a result of the increase in Pliocene and subsequent ones of Menderes massif. 
Bakırçay, Gediz, Küçük Menderes and Büyük Menderes grabens are the important 
grabens of the region. 

 
Edge faults of grabens are normal faults with the slopes decreasing till the depth 

(listric: spade shaped). Their directions are west-east and southeast and northwest. Also 
faults with north-south directions are also observed. Through young and large pulsing 
faults; various warm water resource and natural vapor have reached to the surface. Due 
to the dense tectonic effects, rough and brittle litologies have gained a secondary 
permeability and thus aquifers can be formed. Alimentation opportunity has risen for these 
rocks via the faults and geothermal fluid accumulation has occured in these areas. 

 
Joints 
 
Joint systems in Kızıldere geothermal area have formed in Alpin times in resistant 

lithologies. When joint set systems are determined performed via different lithologies, it is 
observed that these are generally formed by the effect of shearing forces. Besides this 
and all the other forces, N-S directed gravity force is also effective in the development of 
joint set systems. All these forces are exactly effective in the formation of grabens in west-
east direction. Joint set systems formed in the formations are inevitable because these 
formations are reservoirs.  

 
Folds 
 
In the rocks at different ages in Kızıldere area, folds with different characters at 

different directions are observed. The folds that can be observed in pliocene old deposits 
are generally follow the morphological line in the area, i.e. the W-E and WNW-ESE 
directions. Asymmetric foldings are observed in the area. Overturned and recumbent folds 
are common. Important anticlinals in the area are Tosunlar and Sivritepe anticlinals. 

 
Büyük Menderes Graben 
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It extends from Denizli in the east to Kuyucak, Aydın, Germencik, Söke and Aegean 

see in the west. Along for approximately 200 km, it extends in west-east direction with a 
latitude of 10-30 km. Graben pit is filled with pliocene and quarternary old deposits. Büyük 
Menderes river flows at the lowest point of the graben. Babadağ horst takes place just in 
the south. Towards the south, there is a gradual fault structure as of the Babadağ horst. 
Babadağ fault and the middle of the graben is approximately 12 km. Buldan horst takes 
place in the north. The fault pulses between the Buldan horst and the middle of the graben 
is 2.500 m.  

 
 
 
Buldan Horst  
 
In Kızıldere field, highest topography that is developed by the quarternary fault 

pulses is formed: Elongation of the horst is compliant to the faults in the area and it is in 
W-E and NNE-SSW direction. When the fault pulses forming the horst decrease, Buldan 
horst inclines towards the west. The inclination in the west of Tosunlar marks its anticlincal 
structure. Axis goes under the alluvium at Tosunlar and it ascends again at Karakova. At 
the Buldan horst, a gradual fault structure has occured towards the Büyük Menderes 
graben in the south and Gediz graben in the north. The directions of these faults are W-E 
at the Büyük Menderes graben and WNW-ESE.   

 
Gediz Graben 
 
Its general direction is east-west and it is towards Salihli-Alaşehir. North section of 

Kızıldere area is also accepted as a part of the Gediz graben. The width of Gdeiz graben 
between the Buldan horst and Yenice horst is approximately 7 km and its direction is 
WNW-ESE.  

 
Natural Disaster 
 
Geological-Geotechnical Etude Report for the basis of Master Plan for the project 

area is prepared and examined according to the articles of Law No 3194 and Law no 7269 
and circular of Prime Ministry disaster and emergency management presidency dated 
28.09.2011 with no 102732 and it is approved on 01.09.2015 by Aydın Provincial 
Directorate of Environment and Urbanization. The institution approving the said report, 
date of approval, cover, purpose, construction status, disaster status, settlement-suitability 
assessment, conclusion and approval pages and settlement-conformance die plate 
including the project area, 1/1.000 scale geological maps and geological profiles are given 
in Annex-X. 

 
As specified in Geological-Geotechnical Etude Report based on the Master Plan 

that is prepared for the project area; the project area has no disaster risks such as 
landfall, rock fall, avalanche etc. except earthquake as specified in Disaster Law No. 
7269. There are canals in the region where the project area is located and all the 
precautins to be taken against a possible flood risk that may come together with seasonal 
rains will be taken by the activity owner. 

 
Seismic Situation 
 
The project area takes in 1st degree seismic zone according to the "Turkish Seismic 

Zones Map". Turkish Seismic Zone Map is given in Figure II.2.2 and seismic map of Aydın 
city is given in Figure II.2.3. A compression and then a tension has occurred on the crust 
in West Anatolia. This continental collision forms a large deformation zone. In West 
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Anatolia, various grabens have developed in E-W and WNW-ESE directions depending 
on the expansion tectonic with an approximately N-S direction.  

 
All construction works within the scope of the project will be carried out according to 

"Regulation on buildings to be constructed in Earthquake Zones" of Abolished Ministry of 
Public Works and Settlement dated 06.03.2007 which entered into force after being 
published in the Official Gazette No.26454 and the provisions of the Regulation regarding 
to making changes in this regulation dated 03.05.2007 published in the Official Gazette 
No.26511. 

 

 
Figure II.2.2. Turkey's Earthquake Regions Map 
Resource: deprem.gov.tr 

 

 
 
Figure II.2.3. Seismicity Map of Aydın city 
Resource: www.deprem.gov.tr 

 
Denizli Basin, that is in the east side of the area where Büyük Menderes and Gediz 

grabens intersect, provides a hilly morphology that runs perpendicular to Aegean see 

Projec
t Area 
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where graben-horsts formed depending on the opening tectonic. Generally NW-SE 
graben basins are formed of Plio-quarternary and Neogen old sedimentaries. The Denizli 
Basin (nearby Aydın-Denizli) is a continental basin that continues along with B. Menderes 
and Gediz grabens and is a continuation of the Çürüksu Graben, and is limited to the 
east-west normal faults. Detachment fault of Büyük Menderes Graben passes 
approximately 800 m northside of the project site and Sarayköy Fault Zone passes from 
approximately 2 km south of the site. The alive fault map of project area and its 
surroundings is given in Figure II.2.4. 

 
 

 

 
Figure II.2.4. Project Area And Its Surroundings Active Fault Map 
Resource: Uşak NJ 35-8 , Denizli NJ 35-12 Paftası, MTA, 2011 
 

Earthquake Risk Analysis 
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In order to determine the earthquake risk of the project site; the researches 
performed in Aydın and its surrounding are examined and the earthquakes after 1904 with 
a magnitude of more than 5.0 are found by scanning the existing earthquake catalogues. 
Accordingly in the maps given, it is seen that Aydın and its surrounding is the most active 
seismic area when Turkey is considered. Aydın - Nazilli fault is an active fault and it has 
protected its activity from time to time. Because the fault segments forming the Büyük 
Menderes Graben are short and low-pulse, the earthquakes are generally between 5 and 
6,5 mg. Besides the earthquake activities throughout the region are performed as 
earthquake storms because the cracking started at one of the segments causes a break in 
the next segment after a short while. 

Throughout the region, most important damaging and destroying earthquakes 
occurred in the past are as follows: 

 
22 February 1653 Aydın Earthquake 
 
One of the biggest earthquakes that was effective on the Büyük Menderes Collapse 

is the 23 February 1653 earthquake. Its force was given as X and it was felt almost all 
through the West Anatolia. In the 1653 earthquake many houses and mosques collapsed 
at that moment. Many houses were destroyed to the extent that they could not be 
inhabited anymore. More than three thousand people stayed under the wreckage. Almost 
the same number of injured people were saved. The ground was torn, in the city Aydın 
water like black tar started to boil and flow. Particularly the districts Hasan Efendi, Sarayiçi 
and Ramazan Pasa were damaged the most. 

 
10 August 1895 Earthquake 
 
Another significant earthquake was the 10 August 1895 earthquake. Its center was 

Aydın and it destroyed the surroundings significantly. Its force was VIII. According to the 
journalist from the Ahenk paper of Journal de Smirini in the city Aydın in the city center 
about ten houses and shops were demolished completely. As the Ramazan Paşa Mosque 
was damaged dangerously, it was closed for some time for prayers. Around Aydın at 
Serçeköy and İmamköy houses were demolished bacause of the quake and a big piece of 
rock was torn from the mountain on the Değirmenler road. At Kepez clouds of dust raised 
into the air and people there stated that some soil pieces were sinking up the ground. 

 
People closed their shops, left their houses and went into open areas. The quakes 

lasted for more than a month in the region with short intervals. At the earthquake at the 
villages of Aydın, namely Pınardere and Emirdoğan, İmamköy and Gölcük Villages 72 
houses and ten animal sheds were demolished completely, 13 houses were demolished 
partially. Houses at Serçeköy and Umurlum were destroyed because of the quakes. At the 
earthquake 20 houses at the Gölcük Village were demolished partially and two women 
were injured. A fig garden was damaged due to the stones rolling from the mountains and 
damaging the trees. One of the important reasons why there were not many losses of 
lives was indicated as the earthquake happened in August. As people were in the fig 
gardens, open areas and in the fields, there were not many losses of lives. 

 
20 September 1899 Menderes Valley Earthquake 
 
The Menderes Earthquake of IX force that happened on the fault controlling the 

northern part of the Büyük Menderes Graben on 20 September 1899 is another big 
earthquake. The experts stated its force was 10 due to the damage it caused and it was 
felt on the Menderes graben along an approximately 200 km route from Söke-Kuşadası to 
Sarayköy-Buldan. In Aydın during this earthquake the Yıkık Sebil was demolished and 
between that and the Eski-Yeni Mosque along DGD-BKB a rift of 400 m length and 1 m 
width was opened. The western side of the Pınarbaşı Valley collapsed. Villages between 
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the cities Aydın and Nazilli were damaged. However, the biggest damage of the 1899 
earthquake happened at Sarayköy. Almost the whole of this settlement was wiped off the 
map. Rifts of 50 km length parallel to the axis of the Büyük Menderes graben opened and 
land was lowered about 1,5 m. These changes in the geography of the region caused 
other disasters. The damage of the earthquake sparked off floods. 

 
 
 
4-5 May 1966 Earthquake 
 

On 4-5 May 1966 at 23.45 at the city Aydın and its surroundings there was a 
medium force earthquake. The earthquake was very effective on the İncirliova center 
Hacıaliobası, Kardeş, Sınırteke and Erbeyli Villages. At the center of İncirliova 88 houses 
were heavily damaged, 67 houses medium damaged, at Hacıaliobası village 19 houses 
were heavily damaged, 17 houses were heavily damaged; at Kardeş Village 29 houses 
were heavily damaged, 16 houses medium damaged; at Sımrteke village 26 houses were 
heavily damaged and at Erbeyli Village 17 houses were heavily damaged and 17 houses 
medium damaged. The earthquake caused medium and light damage at Aydın Center 
and villages. At its external center the biggest force was specified as MSK=VI. Its micro 
epicenter is in a region between the Menderes River and İncirliova. 

 

28 October 1977 Aydın Earthquake 
 

On 28 October 1977 at00.44  an earthquake of M:4,7 occurred within the city Aydın 
that was felt strongly at Aydın, İncirlıova, Umurlu, Köşk, Sultanhisar and Nazilli 
settlements. Its force was given between 4,6 – 5,3 at different seismology centers. The 
earthquake caused light damage on the northern side of the Büyük Menderes Valley and 
at villages Gölcük, Kenker, İlyasdere, Terziler, Kayacık, Karaköy, Dağdemir, Uzundere, 
Ilıdağ and Kızılcaköy that are on the rather steep gneiss with landslide exposed to strong 
erosion, north to the city of Aydın. At the earthquakede 118 houses were damaged 
seriously, 188 houses medium and 195 houses lightly. Its biggest force was identified as 
V. 

 

In the Buharkent-centered region with 100 km diameter where the project area takes 
place; 136 earthquakes have occured between 1900 and 2015 with a magnitude of 
4,5<M<5,0; 13 earthquakes have occured between 5<M<5,5 and 30; 5,5<M<6,0; 5 
earthquakes have occured between 6,0<M<6,5, 5 earthquakes have occured between 11; 
6,5<M<7,0 and 0 earthquakes have occurred between 7,0<M<7,5. Between 1900 and 
2015, an area with a radius of 100 km was formed in the region, and an out-center 
distribution map of earthquakes with a magnitude of 5.0 and greater is given in Figure 
II.2.5. 
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Figure II.2.5. Out-of-center distribution map of 5,0 and bigger earthquakes with radius of 100 Km radially between 

1900 and 2015 
Resource: www.sayısalgrafik.com.tr 
 

A probabilistic earthquake risk analysis is performed via Poisson Probability 
Distribution for the area with a diameter of 100 km with a center at Buharkent where the 
project area takes place. The relationship between Magnitude and no. of Formations are 
examined. Average recurrence periods were examined with the probabilities of 
earthquakes of magnitude 4.5, 5.0, 5.5, 6.0, 6.5, 7.0, 7.5 which occurred in the last 
century in 10, 50, 75 and 100 years. The graphic showing the relationship between 
Magnitude-No. of Formations according to Posisson probability distribution is given in 
Figure II.2.6 and earthquake risk analysis table is shown in Table II.2.1. 

 
 

Figure II.2.6. Graphic showing the No. of Formations-Magnitude relationship 
Resource: Kızıldere-III Geothermal Energy Power Plant, Geological-Geotechnical Etude Report based on the 

construction plan, 2015 
 

Table II.2.1. Probabilistic Earthquake Risk Analysis calculated for the Project Area 
 

  

Probability for 
D (Year) (%) 

Probability for 
D (Year) (%) 

Probability for 
D (Year) (%) 

Probability for 
D (Year) (%) 

Mean Repeating 
Period 

N(M) 
Magnitude 

(M) 
10 50 75 100 (Year) 

0.390 4.5 98.0 100.0 100.0 100.0 3 

0.328 5 96.2 100.0 100.0 100.0 3 

0.276 5.5 93.7 100.0 100.0 100.0 4 

0.233 6 90.2 100.0 100.0 100.0 4 

0.196 6.5 85.9 100.0 100.0 100.0 5 

0.165 7 80.8 100.0 100.0 100.0 6 
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0.139 7.5 75.0 99.9 100.0 100.0 7 

Resource:Kızıldere-III Geothermal Energy Power Plant, Geological-Geotechnical Etude 

Report based on the construction plan, 2015 
 

According to Poisson probability distribution; 
 

Possibility of an earthquake with a magnitude of 6,0 is 90,2% in 10 years; 100% in 
50 years, 100% in 75 years and 100% in 100 years and the mean repeating period is 4 
years. 

 

Possibility of an earthquake with a magnitude of 6,5 is 85,9% in 10 years; 100% in 
50 years, 100% in 75 years and 100% in 100 years and the mean repeating period is 5 
years. 

 

Possibility of an earthquake with a magnitude of 7,0 is 80,8% in 10 years; 100% in 
50 years, 100% in 75 years and 100% in 100 years and the mean repeating period is 6 
years. 

 

Possibility of an earthquake with a magnitude of 7,5 is 75% in 10 years; 100% in 50 
years, 100% in 75 years and 100% in 100 years and the mean repeating period is 7 
years. Also average acceleration according to Poisson probability distribution is specified 
as 0,6 g. 

 

The project site takes place in the south of B. Menderes graben. This graben is a 
deposit in the direction of E-W that is limited with active normal faults having a length of 
150 km. and a width of 10 - 20 km.. In Aegean graben system, while a silent period is 
observed between 1900 and 1910, it is observed that the no. of earthquakes between 
1910 and 1930 has significantly increased. Similarly, again there is a silent period is 
observed between 1930 and 1960 and a dense seismic activity is observed between 1960 
and 1975. Again a silent period has occurred between 1975 and 2005, the probability of a 
new seismic activity increase is found high. 

II.3. Hydrogeological characteristics (underground water levels, all kinds of 
existing caisson, deep, artesian etc. well safe drawing value; physical and chemical 
properties of water, existing and planned usage of the underground water) 

 
Quarternary old alluvions on which the power plant area and drilling wells are 

present are efficient in terms of underground water and they show the features of an 
aquifer. On the lower layers of the alluvions showing free aquifer characteristics, there are 
units showing pressurized aquifer characteristics. 
 

Due to the effect of geological structure and dense faultings in the area; there are 
various warm water outlets and the rocks in and around the project site have an active 
role within the geothermal area as reservoir and seal rocks. Accordingly; 1st Reservoir 
rock is the Sazak formation including sandstone, marl, clay stone, silt stone and lignite, 
2nd Reservoir rock is the İğdecik formation including marble, quartz and schist. Seal rocks 
showing formation on the reservoir rocks and keeping the temperature changing levels at 
minimum rates are the Tosunlar Formation and Kolonkaya formation including clay, marn 
and sandstone (1st seal rock) and Kızılburun formation including conglomerate, 
sandstone, interfingered clay stone and charcoal seams (2nd seal rock).  

 
Due to the large number of faultings in Kızıldere geothermal area where also the 

project area is located; a deep circulation is performed by rainfalls and the underground 
reaching to the reservoir rock passes close to the thermal resource and they occur on the 
surface at high temperatures with abundant minerals. As a result of the studies performed 
by MTA; the well depths vary between 368 and 1.241 m and temperature between 155 
and 241°C according to the drilling wells opened:  
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Due to the presence of a deep well where the drinking-usage water of a village or 
district is provided around the well locations that are planned to be opened within the 
scope of the project; the opinion of Aydın Metropolitan Municipality General Directorate of 
ASKİ is taken and in the said opinion, it is specified that there is no deep well where 
drinking-usage water is provided that is under the responsibility of Aydın Metropolitan 
Municipality General Directorate of ASKİ. Said official notification is given in Annex-1.X. 

 
II.4. Hydrological characteristics (physical, chemical and ecological 

characteristics of sea, lake, fishpond, stream and other wetlands among the surface 
water resources, flow rate and seasonal changes of the rivers within this regard, 
floods, catchment basin) 

 
Project site is located within the Büyük Menderes basin that is one of the separated 

water basins throughout Turkey and the most important surface water source is the Büyük 
Menderes River that is approximately 1 km away from the power plant area. Also there 
are various irrigation and drying canals in the region where the project site takes place. 
While there is no fishpond or a dam in or around the project site, Geranlık Lake is present 
approximately 2,4 km south of the power plant area. 

 
Project site is within the drainage area of Büyük Menderes River and due to the 

graben structure of the region, the hills in the north and south are drained via seasonal 
streams and drying canals and they pass to the Büyük Menderes river.  A part of the 
surface water in the region leaks to the underground water without reaching to Büyük 
Menderes River and they feed the underground water.  

 
Büyük Menderes River: Büyük Menderes river is 584 km long and it is the longest 

river of Aegean region. In Inner West Anatolia; the plateaus between Sandıklı and Dinar 
(Afyon) and the resources leaking from Çivril and Honaz (Denizli) arise. It is fed with the 
water filling the Işıklı lake. It incorporates the Banaz brook water from Uşak and Çine 
brook water from Muğla and it gives its name to a basin of 24.976 km2 and it flows in 
Aegean Sea. 

Because the area where the locations planned to open wells for geothermal 
purposes takes place within Yenice Sarayköy Irrigation site, there is an irrigation project 
and there are sites having essential components in the region. During the construction 
and operation works of the wells that are planned to be opened; no interventions will be 
done to the plants of DSİ, water transmission of the plants will not be prevented, no solid 
and liquid wastes will be thrown, no water drawing processes will be performed without 
taking the permission of Regional Directorate of DSİ, in case the said plants are damaged 
during the construction and operation stages; such kinds of damages will be met by the 
activity owner. 

 
The project site does not take place within the absolute and short-distance 

protection areas of any intra-continental surface water source where the drinking and 
usage water are obtained. The current water utilization situation and the current and 
planned irrigation facilities in the surrounding of project area is given in the Figure  II.4.1. 
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Figure II.4.1. The Current Water Utilization Situation and the Current and Planned Irrigation Facilities in the 

Surrounding of Project Route  
Resource: SHW 2006 
 
 
II.5. Species in the Inland waters (lake, river) (natural characteristics of these 

species, species taken under protection by national and international legislations, 
their reproduction, feeding, sheltering and living environments, protection 
decisions for these environments 

 

The closest water source for the project area is Büyük Menderes river. Fish species 
in Büyük Menderes and their protection status are given in Table II.5.1. Also information 
regarding the below mentioned fish species is given. 

 

Oncorhynchus mykiss Walbaum, 1792 (Rainbow); It shows similarity to Salmo trutta 

macrostigma in terms of the body structure and morphological characteristics. It is easily 

separated with a large black spot on the gill cover and the absence of red-pink colored 
spots on the sides of the body. The whole body is dark brown or brunette and the ventral 
surface is bright pearl grey colored. Along the lateral line on the sides of the body; there is 
bright rainbow-colored band. Large and small irregular disseminated various black spots 
are present on the head, gill cover, side and back of the body, back and tail fin. This 

Project 

Area 
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species that is not present normally in our country, has disseminated to the rivers  after 
escaping from the cultivation farms and they have adapted to these environments. 

 

Carassius gibelio Bloch, 1782 (Pearl-gray pool fish); Although this species, that is 
also known as the pool fish, is similar to Cyprinus carpio species because of its body 
shape and the 3rd basic rays as nibbling of Dorsal and anal fins in the form of a saw; it is 
easily separated from this species due to the absence of a mustache, less indent tail fins 

and single sequenced pharnyx teeth. Maximum body height is 2.5-2.8 times present in 

tailless body size. Head length is smaller than the body height. Its mouth is small and 
terminal. The base of dorsal fin is relatively long and the free edge is slightly circular in 
mature fishes. The color is mostly green-brown on the back and yellow or reddish on the 
sides and yellow-white on the ventral surface. They prefer eutrophic lakes with rich 
vegetation and slurry surface. They prefer the coastal zones where the plants are dense. 
In cold period; they spend the winder by bogging down in the soft sludge at the bottom of 
the pools and ponds. Because they are very resistant fishes, they have the possibility to 
live in various environments. They can even live at very low dissolved oxygen levels. They 
can be the dominant species in the environments where they are inoculated with such 
characteristics. Essential foods constitute plants, may bugs and Dipteral larvae and small 
zooplanktonic organisms. Ovulation period is between April-July. It continues till August in 
Eğirdir Lake. Sexual maturity occurs at 3-4 years old. They  generally affix their eggs on 
the plant bodies. 

 

Acanthobrama mirabilis Ladiges, 1960 (Ulubat Fish); The body is ovoid-shaped and 
it is flattened from the sides and they are covered with relatively large scales. The mouth 
is significantly inferior or terminal and the mouth is fleshless and the mouth groove is 
crescent shaped. Free ends of the pectoral fins extend to the ventral fins and the free 
ends of ventral fins extend to the beginning of the anal fin and the tail fin is deep indented. 
The color is dark brown on the back, gray-white on the sides and pearl-gray on the ventral 
surface. Their fins are generally colorless. This species, together being a primary fresh 
water form, continued their lives till 2000's at Bafa lake which is about 4-6% salty. Today, 
they are not present in the lake because the saltiness rate of the lake has increased. In 
the ovulation period, they migrate to the rivers. They prefer the coastal sides of the lakes 
that are shallow and rich in terms of vegetation. Sexual maturity occurs at 2-3 years old. 

 

Alburnoides bipunctatus Bloch, 1782 (Spirlin); The body is ovoid shaped and 

flattened slightly from the sides. Blackist brown double sequenced spots on the scales in 

L. lateral are the most significant characteristics that are in the type of a machine stitch. 
Mouth is at normal size and at the terminal and there are no advanced lips. Tail fin is 
forficated. Back side is blueish green colored and sides and the ventral surface are pearl-
gray, dorsal and caudal fins are brown-green and the anal fin is yellow-brown and others 
are colorless. Base of the pectoral, ventral and anal fins is red-orange colored. There are 
small black spots on the fins. They generally live in bright clean and running water, and on 
stony and gravel surfaces. Ovulation period is between May-June. 

Leuciscus cephalus Linnaeus, 1758 (Fresh water gray mullet); The body is thick and 

it is slightly flattened from the sides. The head is big and when looked from the upperside, 

it seems as spheroidal. Eyes are small. Mouth is wide and it is slightly inclined upwards. 
Lips are not completely evolved. Sizes can be maximum 80 cm. and weight can be about 
4 kg. Back side of the body is dark colored and blue-green colored metallic reflections are 
observed. Color is gradually decolorized when moved towards the sides and on the 
ventral surface, a yellow-white appearance occurs. Dorsal, caudal and pectoral fins are 
colorless and ventral and anal fins are orange colored. On the end parts of the scales 
covering the body, small and black colored pigment particles are observed. They live in 
groups in the surface-close zones in the slowly running sections of the rivers and in still 
ponds. Omnivore characterized these fishes are generally fed with all kinds of aqueous 
bugs, worms, mollusks, fish eggs, various aquatic plants and seeds. Very old species gain 
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the feature of being a predator and they are fed with the young tiddlers. Ovulation period 
is between April-June. 

 
Chondrostoma holmwoodii meandrensis Elvira, 1987 (Nase); The body is round and 

thin and long shaped. The mouth is on the bottom side and there are keratinized sharp-
edge lips around. The nose has extended forward and its end is blunt. The color is 
greenish brown or dull grey on the back. Sides and the ventral surface are gray-white. 
Dorsal and caudal fins are dark colored and other fins are orange or red colored. They 
generally prefer to live in the middle zones of the rivers having normal flow, rocky surface 
or graveled streams. They mostly present in middle-deep rivers. They leave their eggs 
between March-April according to the water temperature. 

 
Barbus capito pectoralis Heckel, 1843 (Goatfish); nose is relatively sharp. The 

mouth is semilunar shaped and ventral located and there are two double barbels around. 
Their length can be about 50 cm. Dorsal body is generally olive green colored at the same 
tone and sides and the ventral surface are gray-dark colored and the fins are light black or 
yellow dark colored. They are densely present in the slowly running sides of the rivers with 
graveled and sandy regions. These fishes preferring the clean and oxygenated areas of 
the rivers, deposit eggs in May-July when the water temperature reaches to 16-19 ºC. 

 
Barbus plebejus escherichi Steindachner, 1897 (Goatfish); The body is relatively low 

and long. The head is long and upper side is slightly domed. The nose tip is sharp. The 

mouth is horseshoe shaped and ventral located and surrounded with well developed lips. 
There are two double-barbels at the rims. Back side is dark yellow colored and the ventral 
surface is light yellow. Including the head, the whole body and all the fins are covered with 
irregular small black spots. They live in lakes and rivers. They are present at the fast-
running sand-gravelled areas of the rivers and in grassy fields. 

 
Tinca tinca Linnaeus, 1758 (Tench) The body is relatively thick and circular and it is 

covered with very small scales that are completely embedded in the skin. Tail stalk is 

short and very thick and it is almost equal to its own height. There is two small barbels 
located at the corners of the mouth. Mouth is slightly inclined upwards at the end side. 
Generally the fee edges of all the fins are circular and the tail fin is very little indented. 
Secondary rays of the ventral fins are more developed in males and by this feature, it is 
possible to distinguish the male and female fishes morphologically after 2 years. Size can 
be maximum 70 cm. Body color generally varies according to the living environment. 
Generally the back is dark green or brown colored, sides are yellow-green colored and the 
ventral surface is gold yellow colored. All the fins are dark-gray colored. These fishes, 
generally living in slowly running rivers and still waters, prefer turbid and grassy regions. 
Especially the populations living in the lakes are mostly seen in the coastal zones that are 
the reedy fields. They can be the dominant species within a short period of time when they 
are inoculated. The reproduction period depends on the temperature of the water and it 
generally continues from May to August. Essential foods are mollusks, chironomus larvae, 
Copepod and Ephemerid larvae. 

 
Capoeta capoeta bergamae Karaman, 1969 (Siraz, Bergama bluefish); The body is 

long and spheroid shaped. The mouth is at transversal position and it is covered with 
prominent liprs and there are two double short barbels around. Dorsal fin starts 
approximately at the same distance from the nose tip and the tail fig base. The nose is 
relatively blunt and circular. The color is dark-brown on the back and sides and ventral 
surface are light yellow. Sometimes, especially on the back, purple colored reflections can 
be observed. In immature young fishes, although irregularly distributed dark colored spots 
are seen, this is completely diminished in mature fishes. They live in lakes and rivers. 
They live in the rapid-running rocky zones of the rivers, oxygen-rich waters and generally 
together with the Barbus species. In Aydın-Çine dam; females reach to sexual maturity 
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when they are 2-yr-old and males reach to sexual maturity when they are 3-yr-old and 
they reproduce between March and May. They have no economical importances but they 
are consumed by public because their bodies are big. 

 
Aphanius anatoliae anatoliae Leidenfrost, 1912 (sailton pupfish); The body has 

taken the shape of a shuttle by flattening from the sides. Submaxilla is faced upwards in 

order to make a corner and the mouth is significantly superior. Free edges of the back, tail 
and anal fins are spheroidical and the chest fin is eclipse shaped. The whole body is 
covered with large cycloid scales and the scales extend till the frontal line of the eyes. In 
males, general color of the body is light brown or dark green and the lower parts of the 
ventral surface is cream colored; in reproduction period; tail, anal, ventral and pectoral fins 
are lemon yellow yellow colored. On the surface of the dorsal fig; there is white colored 
band extending along the fig. Starting from the back side of the head, transverse white or 
cream colored 10-12 bands are present on the whole body. In females, the general color 
of the body is dark or olive drab colored and the ventral surface is off-white or cream 
colored. The transverse bands on the body and tail fins in the males are not present in 
females. They live in the resource areas of the rivers, especially in grassy areas and in the 
coastal parts of the lakes. They ramble in the lakes gregariously. 

 
Table II.5.1. Fish species that are present in Büyük Menderes river 
 

Family Type Turkish Bern IUCN 

CYPRİNİDAE Carassius gibelio  Silver-gray pool fish - - 

CYPRİNİDAE Acanthobrama mirabilis  Ulubat fish - - 

CYPRİNİDAE Alburnoides bipunctatus  Spirlin III - 

CYPRİNİDAE Leuciscus cephalus  Chub - LC 

CYPRİNİDAE Chondrostoma holmwoodii meandrensis Nase - DD 

CYPRİNİDAE Barbus capito pectoralis  Goafish - - 

CYPRİNİDAE Barbus plebejus escherichi  Goafish III LC 

CYPRİNİDAE Tinca tinca  Tench - LC 

CYPRİNİDAE Capoeta capoeta bergamae  Bergama Candlefish - - 

CYPRİNODONTİDAE Aphanius anatoliae anatoliae  Sailton pupfish - DD 

SALMONİDAE Oncorhynchus mykiss  Rainbow - - 

 
Despite 5 of the fish species (Leuciscus cephalus, Chondrostoma holmwoodii 

meandrensis, Barbus plebejus escherichi, Tinca tinca ve Aphanius anatoliae anatoliae) 
are present in IUCN categories, these species are not under any danger. Alburnoides 
bipunctatus and Barbus plebejus escherichi species take place in Annex-3 of Bern 
Agreement. Accordingly, regarding the species that are under absolute protection 
according to the Bern Contract Annex-2 and Annex-3, the protection precautions of Bern 
contract and Articles 6 and 7 of this agreement will be adapted. These are; 

 
1- (Article 6) about the fauna types to be absolutely protected; 
 

 Any kind of intentional capture, retention, killing, 
 Intentionally doing harm to mating and resting places, and ruining these places, 
 Intentional inconvenience given to wild fauna especially during periods of mating, 

developing, and hybernation, 
 Collecting eggs in wild environment and destroying them intentionally and keeping 

these eggs even if they are empty, 
 Keeping the fauna types dead or alive and internal trade. 

 
2- Article 7 about the fauna types to be protected; 
 

 The regulations on hunting seasons and/or the operations, 
 Temporary or regional prohibitions in suitable situations with the purpose of 

reaching wild fauna to adequate population levels, 
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 Particularities of regulating the sales of wild fauna alive or dead, to possess and 
transport with the purpose of selling or to put them on the market shall be complied 
with. 

 On each level of the action, the Land Hunting Act number 4915 will be followed. 
 
Also regarding the activity planned; all the matters and obligations specified in No. 

1380 Aquaculture Law that is published in the Official Gazette dated 4 April 1971 with no 
13799 and the "Aquaculture regulations" that is issued in teh Official Gazette dated 10 
March 1995 with no 22223 and their amendments will be exactly applied. 

 
II.6. Thermal and geothermal water resources, (water levels, quantities, safe 

drawing values, flow rates of the resources, temperature, existing and planned 
usage) 

 
First geothermal power plant of Turkey is installed in Kızıldere Geothermal Area. 

Besides a geothermal power plant, greenhousing is also performed in the greenhouses of 
Denizli Directorate of Technical Agriculture and Denizli Municipality in conformance with 
the usage of geothermal flows. Also from the hot fluid, CO2 is assessed as a by-product 
and dry ice production is being performed.  

 
Tekkehamam Uyuz and İnaltı Uyuz Geothermal Area take place approximately 2,4 

km away from the power plant site. Temperature of Tekkehamamı Resource varies 
between 29 and 97,2 0C and temperature of İnaltı Uyuz Resource varies between 83,5 
and 98 0C. Average flow rates of the resources is 30 l/s. Hot waters here are used for 
thermal spring, treatment and cure purposes. Also in the region, the presence of 
greenhousing and mushroom production plants is also known. 

 
Babacık and Demirtaş Geothermal areas are present approximately 4 km away from 

the power plant site. Temperature of Babacık resource is 620C and temperature of 
Demirtaş resource varies between 40 and 100 0C. Average flow rate of Babacık resource 
is 2 l/s and while the resource is used for hot spring purposes, Demirtaş resource is under 
the water of Büyük Menderes River. 

 
In Buharkent district where the project site is present, Ortakçı Geothermal area is 

present and it is approximately 8,4 km away from the power plant site. Temperature of 
Ortakçı Resource is 51 0C and its flow rate is 0,3 l/s. The said resource is mixed with the 
cold water coming from the mountain in a small catchment and this mixture is distributed 
to the village by the muhktar of Ortakçı Village for drinking and usage purposes. 

 
II.7. Soil properties and usage (Soil structure, classification of land usage 

capability, bearing capacity, steep stability, sliding, erosion, usage for soil works, 
and the areas such as grassland, meadow etc. used as the natural vegetation), 

 
Total square area of Aydın city is 831.900 ha and it has a 1,02% share in the square 

area of Turkey.  Within the boundaries of Aydın city; Söke, Aydın Lowland, Çine Lowland, 
Karpuzlu Lowland are present.  When the land is examined in terms of usage; it is 
observed that nearly half of its land (47,5%)  is agricultural area. On the northern side of 
these lands towards the Menderes River, special product areas take place. 
Excessiveness of the agricultural areas presents a significant potential for production. 
Forests and shrubbery areas form 38,4% of the total area (See. Figure II.7.1.) 
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Figure II.7.1. Land Assets of Aydın city 

 
Land usage capability is the classification of ground efficiency situations in order to 

have the soil used as balanced and as suitable for its purpose. According to the efficiency 
classification, efficiency decrease from the Isr class to the VIIIth class. Farmlands are Ist 
IIndII. IIIrd and IVth class lands. V. VIth and VIIth class soils, agricultural activities can be 
performed after required precautions are taken. VIIth class lands are not suitable for 
agriculture. Within the region, when the land distribution in Aydın city is considered in 
terms of the grond classes, its ratio among the farmlands (I, II, III, IV) is 31%. 

 

 
 
Figure II.7.2. Soil efficiency of Aydın city 

The share of the lands that can be named as farmlands throughout Turkey is 34% 
within the general total. In Aegean region, it decreases to 26,2%. When assessed in terms 
of these values, when compared with the region in Aydın city, it can be seen that it has 
efficient agricultural lands but the values are lower than the average of Turkey. 

 
It is observed that farmlands (I, II, III, IV) get dense by forming a staging along the 

Büyük Menderes River. IIIrd and IVth class lands take more place in the north sides of 
Bozdoğan, Karacasu, Söke and Büyük Menderes. 
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Figure II.7.3. Soil efficiency Map of Aydın city 

 

Project area has the characteristics of a farmland as seen in Aydın-Muğla-Denizli 
Planning Region 1/100.000 Scale Environmental Plan that is given in Annex-3. 

 
II.8. Agricultural areas (agricultural development project areas, special 

product plantation areas) size of the wet and dry agricultural lands, prodyct 
patterns and their annual production quantities, 

 
Primary source of living of Buharkent district where the project area takes place is 

agriculture. When the land distribution of Buharkent district is considered, it is seen that 
forest lands take place the first rank with a ratio of 45% and agricultural lands follow it with 
the ratio of 40%. While the ratio of the useless lands is 14%, meadows and forages have 
a share of 2% among the total area. While 3.400 hectares of the 5.441 hectares farmland 
is irrigated, the farmland that is not irrigated is 2.041. 

 

When the distribution of farmlands in Buharkent is inspected, it is observed that the 
ratio of planted lands is low among the total area and in response, the high ratio of fruiting 
area in the total area attracts attention (See. Table II.8.1). 

 
 
 
 
 
Table II.8.1 Agricultural Land distribution in the district 
 

YEAR TOTAL AREA PLANTED LAND AREA 
FALLOWING 

AREA 
VEGETABLE GARDEN 

AREA 
FRUIT AREA 

2010 33,251 8,157 55 1,710 23,329 

2009 32,757 7,478 150 1,561 23,568 

2008 33,441 8,284 290 1,473 23,394 

 

Poaceae; 
 

Planting area and production quantities of poaceae of Aydın city are given as a 
table. 

Proje

ct 

Area 
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Table II.8.2. Land Status of Aydın city 
 

PODUCT TYPE PLANTING AREA (DA) PRODUCTION (TON) 

Wheat 30,857 140,790 

Barley 12,038 32,327 

Rye 1,422 2,579 

Oat 1,343 3,214 

Resource: Aydın Province Environmental Status Report, 2013 

 
Forage Plants; 
 
Planting area and production quantities of forage plants of Aydın city are given as a 

table. 
 
Table II.8.3. 2011 Planting areas and production quantities of forage plants of Aydın city 
 

PRODUCT TYPE PLANTING AREA (HA) PRODUCTION (TON) 

Clover 9,957 278,457 

Vetch 5,895 108,984 

Sorghum 47 1,061 

Fodder Beet 1,530 72,727 

Resource: Aydın Province Environmental Status Report, 2013 

 
Industrial Plants; 
 
Planting area and production quantities of industrial plants of Aydın city are given as 

a table. 
 
Table II.8.4. 2011 Planting areas and production quantities of industrial plants of Aydın city 
 

PRODUCT TYPE PLANTING AREA (HA) PRODUCTION (TON) 

Cotton 46,706 213,812 

Tobacco 4,044 2,345 

Corn (grain) 23,318 297,468 

Corn (starch) 207 3,235 

Sunflower 23,251 6,589 

Sesame 159 144 

Potatoes 297 7324 

Peanut 1,579 6,121 

Resource: Aydın Province Environmental Status Report, 2013 
 

Fruit Production; 
 
Fruit trees, their types and productions of Aydın city are given as a table. 
 
Table II.8.5. 2011 Planting areas and production quantities of industrial plants of Aydın city 
 

PRODUCT NAME FRUIT YIELDING AGE PRODUCTION (TON) 

Pear 299,492 5,358 

Quince 61,259 1,652 

Apple 696,163 23,878 

Medlar 9,760 117 

New world 6,673 119 

Plum 276,799 10,792 

Apricot 37,290 1293 

Cherry 137,177 2475 

Peach 547,189 20,531 

Sourcherry 151.25 327 

Wild Apricot 8,570 206 

Pistachio 216,320 412 

Walnut 130,290 3,984 

Almond 81,871 1,346 

Chestnut 611,125 18,605 

Strawberry (da) 8,347 29,841 

Fig 5,929,372 172,114 

Nar 350,050 8,430 

Persimmon 2,388 73 
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Grape (da) 19,061 18,488 

Olive (Table) 73,874  

Olive (Oil) 164,244  

Lemon 43,885 1,497 

Orange 879,004 44,510 

Mandarin 787,348 28,743 

Bitter orange 15,771 446 

Resource: Aydın Province Environmental Status Report, 2011 

 
Vegetable Production; 
 
Aydın city is quite successful in vegetable production due to the suitability of soil, 

climate, topographical structure and ecological properties of Aydın city for polycultural 
agriculture, product diversity and secondary and also third product cultivation and the 
possibility to perform production for four seasons, taking place near the top in the 
cultivation of important products such as olive (1.), fig (1.), chestnut (1.), cotton (2.) and 
also having a large potential in Good Agricultural applications and in Organic Agriculture 
(in the 2nd rank in no. of manufacturers), the presence of Faculty of Agriculture and 
Faculty of Veterinary Medicine in Aydın and being rich in terms of underground and over 
ground irrigation resources. In the below mentioned table, information regarding the 
vegetable gardening activities of Aydın city is given. 

 
Table II.8.6. 2011 Vegetable gardening areas and production quantities of Aydın city 
 

Product Name Planting area (da) Production (ton) 

Cabbage (white) 195 7516 

Cabbage (Red) 29 601 

Cellery (stalk) 71 1097 

Celery (Root) 12 238 

Lettuce (Curly) 48 808 

Lettuce (Head) 169 3636 

Spinach 348 3722 

Leek 178 5544 

Artichoke 289 3766 

Parsley 20 147 

Arugula 7 50 

Pepperweed 6 36 

Zucchini (squash) 109 2279 

Zucchini (winter squash) 15 267 

Cucumber 264 5224 

Eggplant 420 12485 

Okra 358 2473 

Tomato 2558 89393 

Pepper (long green) 1142 25450 

Pepper (sweet bell) 50 992 

Biber (sauce) 37 1145 

Watermelon 1521 55367 

Melon 720 16104 

Bean (fresh) 257 2482 

Black-eyed pea 157 1227 

Peas 198 1905 

Broad bean 164 1836 

Shell beans 91 764 

Garlic 16 192 

Onion 189 3813 

Cauliflower 385 7816 

Resource: Aydın Province Environmental Status Report, 2011 

 
When the production quantities of the vegetables that are produced at Buharkent in 

2011; it is seen that table tomato is in the first rank (See. Table II.8.7). 
 
Table II.8.7. Prominent vegetables in production 
 

PRODUCT NAME PRODUCTION (TON) 

Tomato (Table) 3,304 
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Cucumber (Table) 576 

Watermelon 350 

Pepper (long green) 260 

Green Peas (Fresh) 250 

Resource: TÜİK, Vegetative Production Statistics 
 

 
When the production quantities of the fruits that are produced at Buharkent, which is 

the closest district to the project site, in 2011; it is seen that fig is in the first rank (See. Fig 
production is followed by the production of table olive, starking apple, golden apple etc. 
(See. Table II.8.8). 

 
Table II.8.8. Prominent fruits in production 
 

PRODUCT NAME AREA OF THE  COLLECTIVE 
ORCHARDS (DECARE) 

PRODUCTION 
(TON) 

AVERAGE EFFICIENCY PER 
TREE 
(KG) 

Fig 13,000 6,450 25 

Olive (Table) 4,541 2,200 25 

Apple (Starking) 849 1,265 55 

Apple (Golden) 924 1,100 55 

Orange (Washington) 630 930 60 

Apple (Other) 487 594 45 

Grapes (Table-Seeded) 389 545 1,401 

 
According to all these agricultural data; it is seen that the economy of Buharkent is 

based on agriculture and of 5.441 hectares of farmland of Buharkent, 47,60% is used for 
fruit production, 36,65% for land products and 15,75% for vegetable production. Wet land 
amount forming 46% of the farmlands is 2.529 hectares and barren land forming 53% of 
the farmlands is 2.912 hectares. Total area is about 13.731 hectares. Of this amount; 
6.173 hectares belong to the forest lands, 1.886 belongs to unused,  231 hectares belong 
to meadows and forages and 5.441 hectares belong to the farmlands. 

 
In the current status, the major share for the assessment of usable farmlands of 

Buharkent belongs to the fig. Then olive and vegetable gardening comes. Cotton 
production decreases every passing day. 

 
II.9. Forest Lands (tree types and quantities, covered area, sizes and closure 

and their existing and planned protection and/or usage purposes) 
 
Depending on the climate, the flora of Aydın has the characteristics of 

Mediterranean climate. Approximately 30% of the land is covered with forests. In high 
areas, turkish oak, oak, black pine, stone pines and cedars are present. Scrubs with 
xerophilous characteristics cover large areas. In inlands, these plants up to 500-600 
meters have an important place. Olive trees, nuts and turpentine trees are some of them. 
A part of them have destroyed by humans and another part by fires. The common forest 
trees in Aegean Region with Mediterranean geography and in Aydın flora are Turkish pine 
(Pinus brutia) and black pine (Pinus nigra). Red pines rise up to 800 m on the south 
slopes of Aydın and Menteşe Mountains. On the north slopes of these mountains, 
Karaçam and chestnut (Castanea sativa) are present. Pine nut (Pinus pinea) is especially 
present in Koçarlı district and in special arbouring sites. There are chestnut colonies 
between 400 and 1000 m. of Gedik location at Aydın Mountains. In these forests, there 
are also scrub species such as the yellowweed cranberry (Cornus mas), red fruit 
cranberry (Cornus sanguinea), sallow (Salix caprea), white willow (Salix alba), oak 
species (Quercus frainetto, Q. cerris, Q. pubescens, Q. infectoria) and blackberry (Rhus 
fruticosus), phllyrea (Phlyrea latifolia), sandalwood (Arbutus andrachne). Also among the 
chestnuts, wild service tree (Sorbus torminalis), nuts (Corylus avellana) and linden (Tilia 
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argentea) are observed. Approximately 36% of the city lands (326.649 ha.) is covered with 
forests, forestry activities are not relatively developedgelişmemiştir. In the province of 
Aydın having almost 154 villages located in the and adjacent to forest, only 2% of 
population active in field of forestry utilize from forestry. Also approximately 3,8% of the 
Turkey's forest income is met from Aydın. In high areas, turkish oak, oak, black pine, 
stone pines and cedars are present. Scrubs with xerophilous characteristics cover large 
areas. In inlands, these plants up to 500-600 meters have an important place. Olive trees, 
nuts and turpentine trees are some of them. A part of them have destroyed by humans 
and another part by fires. Of the city forests that have disseminated on an approximately 
326.649 hectares land; 47% is boscage and 53% is coppice forest. Within the boscages; 
approximately 32% is well boscages and about 4% of the coppice forests is well coppice 
forests. 

 
The distance of the area, where “Kızıldere-III Geothermal Energy Power Plant 

Capacity Increase (from 100 MWe to 180 MWe)” project is planned, to the closest forestry 
is 800 meters. EIA Examination and Assessment Form obtained from Muğla Regional 
Directorate of Forestry is given in Annex-X  and it is foreseen that geothermal energy 
power plant activities will have no negative effect on the forests and forestry processes. 

 
II.10. Conservation areas (National Parks, Nature Parks, Wetlands, Nature 

Monuments, Natural Conservation Areas, Wild Life Conservation Areas, Biogenetic 
Reserve Areas, Biosphere Reserves, Natural Protected Areas and Monuments, 
Historical, Cultural Protected Areas, Special Environmental Conservation Zones, 
Special Environmental Conservation Areas, Tourism Areas and Centers, areas 
within the scope of Grassland Law) 

 
Protected areas in Aydın city and their distances to the project site are given in 

Table   II.10.1. Also in Figure IV.2.11.1, the project area and the protected areas of Aydın 
city are shown. 

 
Table II.10.1. Protected areas in Aydın city and their distances to the project site 
 

Protected area Distance to the project site 

Dilek Peninsula Menderes Delta National Park 145.2 km 

Bafa Lake Natural Park 123.6 km 

Tavşan Burnu Natural Park 152.2 km 

Çağlayan Natural Park 29.5 km 

Şarlan Natural Park 64.2 km 

*distances are air distances (Resource: http://geodata.ormansu.gov.tr/) 
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Figure IV.2.11.1. Protected areas in Aydın city and the project site 

 
Because the protected areas in Aydın city are out of the contagion boundaries as air distances; no negative effect is foreseen on these 

areas. 

Project Area 

Çağlayan 
Natural Park 

Şarlan 
Natural Park 

Bafa Lake 
Natural Park 

Tavşan Burnu 
Natural Park 

Dilek Peninsula Menderes Delta 
National Park 
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II.11. Flora and fauna (species, endemic, especially local endemic plant 
species, animal species living naturally in the area, species under protection by 
national and international regulations, rare and endangered species and the places 
they are found in the area, names, population of prey animals and the resolutions of 
the central hunting commission on them), the types of vegetation on the map. 
Realizing of the flora works on the fiıeld in the vegetatio period and to name this 
period. 

 
Flora 
 
While preparing flora list of Environmental Impact Assessment Report for the 

project, area study conducted in the region and literature information is benefited. Flora of 
the area is formed by benefiting from the work named "Flora of Turkey and The East 
Aegean Islands". Also a floristic list is created by using the the land researches performed 
by Scientist Biolog Levent BİLER in May 2014 and the floristic processes performed on 
the areas showing the same ecological characteristics of the area. Plant types at the 
project site are given in Table II.11.1. In this table, first column includes the information of 
plant families and its type, second column includes the English names of the plants, third 
column includes endemism and scarcity, fourth column includes phytogeographical region 
information –if known-, fifth column includes danger categories of plant types (Danger 
categories are prepared by Ekim and et al. (2000) with the criteria determined by IUCN, 
and “Turkish Plants Red Book”, published by Turkish Nature Protection Society, is 
benefited) and also in sixth column, the CITES evaluations are given. Additionally, for any 
kind of flora type, TÜBİVES (Turkish Plants Data Service) survey and assessment is 
conducted. 

 
After Boissier, various foreign botanists such as Bornmuller, Sintenis, Aznavour, 

Handel-Mazetti, Krause, Czeczott, Schwarz, Huber-Morath, Davis have significant roles 
regarding the studies of the flora of Turkey. 

 
Inspections on the flora of Turkey continuing with the works of foreign researches for 

long years have shown development by the contribution of domestic botanists. 
 
Davis has firstly arrived to our country in 1938 and have collected aproximately 

27000 plant samples by traveling almost all corners of our country. Davis has issued the 
“Flora of Turkey and the East Aegean Islands I-X” that includes 10 volumes after 
assessing his own samples and also the samples of various researches such as H. 
Birand, K. Karamanoğlu, R. Çetik, Y. Akman, E. Yurdakulol, T. Ekim, H. Peşmen, O. 
Ketenoğlu, M. Vural, Ş. Yıldırımlı, A. Güner. 11th volume is published in 2000. 

 
Despite researches continue for long years, Flora of Turkey cannot be exactly 

determined. IN recent years, finding of new taxons and wide distribution areas by Turkish 
and foreign researches and the presence of new records for Turkey support this opinion. 

 
In order to track the diffusion of species in our country, the grid system suggested by 

Davis (1965) is used. In this system, the degrees of latitude and longitudes of Turkey are 
taken as a basis and it is separated in 29 squares. Accordingly the research area is in A2 
square (Figure II.11.1.). 
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Figure II.11.1. The Place Of The Project In The Grid Quadrature System 

 
Turkey takes place among the countries having the richest floras. The 

characteristics such as the prevailing different climate types, topographica, geological and 
geomorphological variety, being present at the location where three different 
phytogeographical regions intersect have caused the flora to be such rich. Turkey is also 
among the important countries in the world with its 33% endemism ratio. Also, due to its 
geographical position, our country is affected by various climates. There is the oceanic 
climate in the northern parts, the northern side of the northern Anatolia and Yıldız 
(Istranca) Mountains Belt, mediterannean climate around the Marmara Sea, Agean and 
Mediterannean Regions and continental climate in Middle, Eastern and Southeastern 
Anatolia. Thus, it's a country in which the Northern parts of Anatolia and Thrace has 
humide and warm, the aegean and mediterannean subtropical and the middle and 
Eastern parts of Anatolia have continental climate. There is a cold climate in the parts with 
high mountains. Therefore, it's a result of the natural circumstances, that there are 
different parts ad phytogeographical regions regarding the vegetation (figure II.11.2). 

 
Figure II.11.2. Phytogeographical regions in Turkey and the Anatolian diagonal 
(EUR.-SİB.: European Siberian plant geography Mediterannean plant geography, IR.-TUR.: Iran Turan plant 

geography region 



ZORLU DOĞAL ELEKTRİK ÜRETİMİ A.Ş. KIZILDERE-III GEPP CAPACITY INCREASE (FROM 100 MWE TO 180 MWE) 
 EIA REPORT 

 

57 

With a general evaluation the northern part of Turkey is completely in the European 
Siberian flora region. In the North, starting East of Ordu, the Eastern Black Sea region is 
in the colshic region, and the western parts are in the euxinic subflora or flora parts of the 
same. The Northern shores of the Marmara Sea and the Aeagean and Mediterannean 
Regions build the Eastern Mediterannean flora world. The Middle and Eastern Anatolian 
Regions are in the Iran-Turan flora region and the steppe regions of Eastern Anatolia are 
in the Iran-Turan flora part. Thus, Turkey is a country where Europe-Siberia, 
Mediterannean and Iran-Turan flora regions are together. 

 
Additionally, in our country, the height and exposure conditions make it different to 

take them apart with definite lines. Because, in the euxinic flora region, in the southern 
sides of the mountains, there are dry forests, valleys and xerophilous brier in the 
depressions. Same way, as it is in the Nur (Amanos) Mountains, at the Northern sides and 
high places, the plant units consisting of euxinic elements and from the physiologic point 
of view, there are formations of grass, brier and trees. Thus, there are various flora pieces 
in the local areas living at suitable ecological conditions. 

 
The project planned is in the transition area of Mediterranean Phytogeographical 

Area. The project area is within the boundaries of Aegean Region and the sections of 
Aegean Region are assigned by the heights and exposure status. At the mountains with a 
height of more than 1000 m; different environments may occur in vertical direction due to 
the decrease in the temperature. Different heating and rainfalls between the slopes of the 
mountains facing to south and north cause the boundaries of the environments change. 
Depending on these conditions; Aegean region is divided in three sections as the Lower 
Aegean Region including the sites where red pines that are the climate trees of 
Mediterranean climate disseminate, Aegean Mountain Section where humid semi-forests 
(black pine, chestnut, sometimes stone pine) are present and Mountain Meadow Section 
that is over the limit of tree planting. Accordingly, the project area takes place in the 
Aegean Lower Section (Figure II.11.3.).  

 
Aegean Lower Section consists of the Gelibolu and Biga peninsulas and the Aegean 

geographical area. Upper limit of the section extends towards the areas where red pine 
forests grow. This boundary starts at approximately 400 m in Marmara Region and 
reaches to 1000 m in Menteşe region in the south. 

 
In Aegean Lower Section, Mediterranean climate is dominant that is dry and hot in 

summers warm and rainy in winters. The slopes of the mountains facing the north side in 
the north of the region and the south side in the south of the region take more rainfall 
when compared to other slopes. The areas corresponding to the grabens are the sections 
where there is low rainfall. Graben areas where the lowlands are present and also the 
delta lowlands are among the efficient farmlands of Turkey. 
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Figure II.11.3. Aegean sub region and project area 

 
Generally 3 types of formations attracts attention in the Aegean sub region. These 

are scrub vegetation, garig vegetation and red pine forests. The project area is generally 
located in the area between the vineyards and the gardens and a vegetation map is not 
developed because it completely takes place within a farmland (See. Figure II.11.4 and 
Figure II.11.5). 
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Figure II.11.4. Farmlands in and around the project area (1) 

 

 
 

Figure II.11.5. Farmlands in and around the project area (2) 



ZORLU DOĞAL ELEKTRİK ÜRETİMİ A.Ş. KIZILDERE-III GEPP CAPACITY INCREASE (FROM 100 MWE TO 180 MWE) 
 EIA REPORT 

 

60 

Plant types in and around the project area are listed in Table II.11.1. 
 
Table II.11.1. Plant types in and around the Project Area 
 

Family Type Turkish 
Endem

ic 
Element 

IUC
N 

CITE
S 

Way of 
determinati

on 

Distributio
n 

Abundan
ce 

Apiaceae 
Artedia 
squamata 

- 
Not 

endemi
c 

Unknown - - Literature 
Middle and 

East 
Anatolia 

- 

Araceae 
Dracunculus 
vulgaris 

- 
Not 

endemi
c 

D. 
Mediterrane

an 
- - Literature 

Northwest, 
West and 

Middle 
Anatolia 

- 

Asteraceae 
Pulicaria 
arabica 

- 
Not 

endemi
c 

Unknown - - Observation 

Southwest 
and 

Southeaste
rn Anatolia 

2 

Asteraceae 
Anthemis 
coelopoda vari
ety coelopoda 

Camomile 
Not 

endemi
c 

Unknown - - Literature 

North, 
West and 
Terrestrial 
Anatolia 

- 

Asteraceae 

Matricaria 
chamomilla 
variety 
chamomilla 

Camomile 
Not 

endemi
c 

Unknown - - Observation 

Thrace, 
West and 

Southeaste
rn Anatolia 

1 

Asteraceae 
Notobasis 
syriaca 

- 
Not 

endemi
c 

Mediterrane
an 

- - Observation 

Northwest, 
West, 

South and 
East 

Anatolia 

2 

Asteraceae 

Tragopogon 
longirostis 
variety 
longirostis 

Aruncus 
Not 

endemi
c 

Unknown - - Literature 

Northwest, 
West and 

East 
Anatolia 

- 

Boraginaceae 
Echium 
plantagineum 

- 
Not 

endemi
c 

Mediterrane
an 

- - Observation 
Thrace and 

Anatolia 
2 

Boraginaceae Cerinthe major - 
Not 

endemi
c 

Mediterrane
an 

- - Literature 

Northwest 
and 

Western 
Anatolia 

- 

Boraginaceae 
Nonea 
obtusifolia 

- 
Not 

endemi
c 

D. 
Mediterrane

an 
- - Literature 

Thrace and 
Anatolia 

- 

Brassicaceae Sinapis alba 
Wild 
radish 

Not 
endemi

c 
Unknown - - Observation 

Thrace, 
West and 

Southeaste
rn Anatolia 

3 

Brassicaceae 
Raphanus 
raphanistrum 

Wild 
radish 

Not 
endemi

c 
Unknown - - Literature Anatolia - 

Brassicaceae 
Capsella 
bursa-pastoris 

Herb 
Couscous 

Not 
endemi

c 
Unknown - - Observation Turkey 2 

Brassicaceae 
Sisymbrium 
altissimum 

- 
Not 

endemi
c 

Unknown - - Literature 

North, 
West, 

South and 
Middle 

Anatolia 

- 

Caryophyllace
ae 

Minuartia 
hybrida sub 
species 
hybrida 

- 
Not 

endemi
c 

Mediterrane
an 

- - Literature 
South and 
Western 
Anatolia 

- 

Caryophyllace
ae 

Dianthus 
tripunctatus 

- 
Not 

endemi
c 

Mediterrane
an 

- - Observation 
South and 
Western 
Anatolia 

2 

Caryophyllace
ae 

Silene 
squamigera su
b species 
squamigera 

Cluster 
flower 

Not 
endemi

c 

D. 
Mediterrane

an 
- - Literature 

South and 
Western 
Anatolia 

- 

Caryophyllace
ae 

Silene colorata 
Cluster 
flower 

Not 
endemi

c 
Unknown - - Literature 

South, 
southeast 

and 
- 
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Family Type Turkish 
Endem

ic 
Element 

IUC
N 

CITE
S 

Way of 
determinati

on 

Distributio
n 

Abundan
ce 

Western 
Anatolia 

Caryophyllace
ae 

Silene 
subconica 

Cluster 
flower 

Not 
endemi

c 
Unknown - - Literature 

West, 
Middle, 

South and 
East 

Anatolia 

- 

Cistaceae Cistus creticus 
Cottonwe
ed 

Not 
endemi

c 

Mediterrane
an 

- - Literature 

North, 
West and 

South 
Turkey 

- 

Dipsacaceae 
Scabiosa 
reuteriana 

Scabiosa 
Endemi

c 

D. 
Mediterrane

an 

LR(l
c) 

- Literature 

West and 
Southwest

ern 
Anatolia 

- 

Euphorbiacea
e 

Euphorbia 
agraria 

Spurge 
Not 

endemi
c 

Europe-
Siberia 

- - Observation 
Northweste
rn Turkey 

3 

Fabaceae 

Lathyrus 
inconspicuus 
varyete 
insconspicuus 

- 
Not 

endemi
c 

Unknown - - Literature Turkey - 

Fabaceae 

Pisum sativum 
subspecies ela
tius variety 
elatius 

- 
Not 

endemi
c 

Mediterrane
an 

- - Observation 
Thrace and 

Anatolia 
1 

Fabaceae 
Ononis 
pubescens 

- 
Not 

endemi
c 

Mediterrane
an 

- - Literature 
Northweste
rn Turkey 

- 

Fabaceae 
Trifolium 
spumosum 

Clover 
Not 

endemi
c 

Mediterrane
an 

- - Observation 

Northwest, 
South, 

West and 
East 

Anatolia 

1 

Fabaceae 
Trifolium 
stellatum variet
y xanthinum 

Clover 
Not 

endemi
c 

D. 
Mediterrane

an 
- - Literature 

Western 
Anatolia 

- 

Fabaceae 
Trifolium 
pilulare 

Clover 
Not 

endemi
c 

Unknown - - Literature 
Western 
Turkey 

- 

Fabaceae 
Trigonella 
balansae 

- 
Not 

endemi
c 

D. 
Mediterrane

an 
- - Literature 

North and 
Western 
Anatolia 

- 

Fabaceae 
Trigonella 
aurantiaca 

- 
Not 

endemi
c 

Iran-Turan 
(Central 
Anatolia) 

- - Literature 
West and 

Southeaste
rn Anatolia 

- 

Fabaceae 
Trigonella 
gladiata 

- 
Not 

endemi
c 

Mediterrane
an 

- - Literature 
Northweste
rn Turkey 

- 

Fabaceae 
Medicago 
granadensis 

Granaden
sis 

Not 
endemi

c 

D. 
Mediterrane

an 
- - Observation 

Northweste
rn Turkey 

1 

Geraniaceae 
Geranium 
molle 
alttür molle 

- 
Not 

endemi
c 

Unknown - - Literature 

North, 
South, 

West and 
Southeaste
rn Anatolia 

- 

Geraniaceae 

Geranium 
tuberosum sub 
species 
tuberosum 

Çakmuz 
Not 

endemi
c 

Unknown - - Literature 

West, 
North, 

Middle and 
Southern 
Anatolia 

- 

Geraniaceae 
Erodium 
hoefftianum 

Pincushio
n 

Not 
endemi

c 
Unknown - - Literature 

West, 
North, 

Middle and 
Southern 
Anatolia 

- 

Geraniaceae 
Erodium 
ciconium 

Pincushio
n 

Not 
endemi

c 
Unknown - - Literature 

West, 
North, 

Middle and 
Southern 

- 
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Family Type Turkish 
Endem

ic 
Element 

IUC
N 

CITE
S 

Way of 
determinati

on 

Distributio
n 

Abundan
ce 

Anatolia 

Lamiaceae 

Lamium 
moschatum 
variety 
moschatum 

Deadnettl
e 

Not 
endemi

c 

D. 
Mediterrane

an 
- - Literature 

West and 
Southeaste
rn Anatolia 

- 

Lamiaceae 
Ballota nigra 
sub species 
uncinata 

Ballota 
acetabulo
sa 

Not 
endemi

c 

Mediterrane
an 

- - Observation 
West and 

Southeaste
rn Anatolia 

 

Lamiaceae 
Marrubium 
peregrinum 

- 
Not 

endemi
c 

Unknown - - Literature 

Thrace, 
West and 

Northeaste
rn Anatolia 

- 

Lamiaceae Sideritis lanata Sideritis 
Not 

endemi
c 

Mediterrane
an 

- - Literature 

Northwest, 
West, 

Southwest 
and Middle 

Anatolia 

- 

Lamiaceae 
Sideritis 
montana sub 
species remota 

Sideritis 
Not 

endemi
c 

Mediterrane
an 

- - Literature 
Thrace and 

Middle 
Anatolia 

- 

Malvaceae Althaea hirsuta Hibiscus 
Not 

endemi
c 

Unknown - - Literature 

West, 
North, 

Middle and 
Southern 
Anatolia 

- 

Moıraceae 
Ficus 
carica sub 
species carica 

Fig 
Not 

endemi
c 

Unknown - - Observation Turkey 2 

Oleaceae 
Olea europaea 
variety 
europaea 

Olive 
Not 

endemi
c 

Mediterrane
an 

- - Observation Anatolia 2 

Papaveraceae 
Fumaria 
densiflora 

Fumatory 
Not 

endemi
c 

Unknown - - Literature 

Thrace, 
West, 

South and 
Middle 

Anatolia 

- 

Poaceae 

Bromus 
hordeaceus su
b species 
hordeaceus 

- 
Not 

endemi
c 

Unknown - - Literature Turkey - 

Poaceae 

Bromus 
japonicus sub 
species 
japonicus 

- 
Not 

endemi
c 

Unknown - - Literature Turkey - 

Poaceae 

Catapodium 
rigidum alttür 
rigidum varyete 
majus 

- 
Not 

endemi
c 

Unknown - - Observation Turkey 3 

Poaceae 
Setaria 
adhaerens 

- 
Not 

endemi
c 

Unknown - - Literature 
West and 

Southeaste
rn Anatolia 

- 

Polygonaceae Rumex pulcher 
Parchmen
t 

Not 
endemi

c 
Unknown - - Observation 

Thrace, 
West, 

Northwest, 
South and 
Southeaste
rn Anatolia 

2 

Polygonaceae 
Rumex 
bucephalophor
us 

Dock 
Not 

endemi
c 

Mediterrane
an 

- - Literature 

North, 
West and 

Southeaste
rn Anatolia 

- 

Ranunculacea
e 

Nigella 
arvensis 
variety 
involucrata 

Black 
sesame 

Not 
endemi

c 
Unknown - - Literature 

Western 
Anatolia 

- 

Ranunculacea
e 

Consolida 
phrygia sub 
species 
phrygia 

- 
Not 

endemi
c 

Unknown - - Literature 

West and 
Southwest

ern 
Anatolia 

- 

Ranunculacea
e 

Ranunculus 
muricatus 

Buttercup 
Not 

endemi
Unknown - - Observation Anatolia 1 
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Family Type Turkish 
Endem

ic 
Element 

IUC
N 

CITE
S 

Way of 
determinati

on 

Distributio
n 

Abundan
ce 

c 

Rosaceae 
Eriobotrya 
japonica 

- 
Not 

endemi
c 

Unknown - - Observation 
West and 

Southeaste
rn Anatolia 

3 

Scrophulariac
eae 

Verbascum 
mucronatum 

Oxtail 
Not 

endemi
c 

D. 
Mediterrane

an 
- - Observation 

North and 
Western 
Anatolia 

3 

Scrophulariac
eae 

Verbascum 
splendidum 

Oxtail 
Not 

endemi
c 

D. 
Mediterrane

an 
- - Observation 

West, 
Southwest 
and Middle 

Anatolia 

2 

Scrophulariac
eae 

Linaria bipartita - 
Not 

endemi
c 

Unknown - - Literature 
Western 
Anatolia 

- 

Solanaceae 
Datura 
stramonium 

Jamestow
n weed 

Not 
endemi

c 
Unknown - - Literature Turkey - 

Resource: http://www.tubives.com/index.php 
Resource: Baytop, T., 1994, Turkish Plant Names Glossary, Turkish Linguistic Society, Ankara. 
Resource: Birand, H., 1952, Turkey Plants, Ankara University Faculty of Science Publication No:  85, Ankara, page 330. 
Resource: Davis, P.H., Flora of Turkey and the East Aegean Islands Vol.1-9, Edinburgh, 1965-1985, 
Resource: Davis, P.H., MILL, R.R., KIT., Flora of Turkey and the East Aegean Islands, (Suppl.) Volume10, Edinburgh, 
1988. 
Resource: Ekim T., Koyuncu, M., Vural, M., Duman, H., Aytaç, Z., Adıgüzel, N., 2000, Turkey Plants Red Book, Protection 
Association of Turkey's Nature, Ankara. 
Resource: Yaltırık, F., Efe, A., 1989, Herbaceous Plants Systematic, İstanbul University, Physical Sciences Institute 
Publications, No: 3, Istanbul. 
Resource: Davis, P.H., Harper, P.C. And Hedge, I.C., 1971. Plant Life of South West Asia. Botanical Society Of Edinburgh. 
Resource: Güner, A. et all. 2000. Flora of Turkey and the East Aegean Islands (Supplement 2). Vol: 11, Edinburgh 
University Press, Edinburgh. 
Resource: Çelik, A., 1995, Flora and Vegetation of Aydın Mountains (Aydın), Ege University Institute of Science and 
Technology, Department of Biology, Master Thesis, 135 s. 
Abundance Values: 1. Abundant 2. Moderate 3. Low 
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Characteristics of the Floristic variety in the Project Area 
 
The dispersion of the 59 plant taxons in the flora list in the type and sub-type level 

along the phytogeographical regions is: Mediterannean element 15, Europe-Siberian 
element 1, Iran-Turan element 1 and Eastern Mediterannean element 10. The other 32 
types are in the category of cosmopolites or phytogeographic region unknown. The 
spectrum in which the ratios of phytogeographical regions take place is given in Figure 
II.11.6. 

 

 
Figure II.11.6. Phytogeographical spectrum 

 
Turkey is located in a passage zone between the continents, therefore endemic 

vegetations are very rich in Turkey. 30% of the plant types in our country are endemic 
types. 

 
The IUCN Red Data Book categories of the endemic plant types issued on "Red 

Book of the Turkish plants" by Ekim, T et al. (2000). 
 

EX : Extinct 

EW : Extinct in the wild 

CR : very endangered 
EN : endangered 
VU : can be harmed 
DD : unsufficient data 
NE : not evaluated 

LR : lightly endangered; 3 sub-categories depending of the possible future 

endagerement  
1) cd - Conservation Dependent: taxons that could enter one of those categories 

within the next 5 years are in this group.  
2) nt - Near Threatened: Plant types which can't enter the previous category but are 

eager to be in the VU category are in this group.  
3) Ic - Least Concern: the plant types which don't need any protection and which are 

not endangered are in this group. 

P
e
r
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n
t 

(%
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1 species Scabiosa reuteriana) in IUCN category is found in and around the project 
site. This species is classified as LR(lc) in the publication "Turkey Plants Red Handbook" 
that is prepared by Ekim, T. et al. (2000), and it is a plant that does not need any 
protection and that is not under danger. 

 
Bern Contract 
 
The contract on contract on protection of the European wild life and living 

environment has been signed in Bern on the 19th day of September 1979 and this 
contract has been approved with the resolution of the Council of Ministers on the 
09.01.1984 with the number 84-7601 and has been proclaimed in the official gazette from 
20.02.1984, number 18318. 

 
The target of the contract is to preserve the wils flora and fauna and their living 

environment, to protect especially those for which a collaboration of many countries and to 
develop this collaboration. 

 
o The protection of wild flora and fauna, to pass it on to future generations, 

considering that it's a needed aesthetic scientific, cultural, recreational, 
economic and natural heritation, 

o Knowing the basic role of the flora and fauna for the continuity of the 
biological balance, 

o registering that many types of the wild flora and fauna are exticting, 
o protecting the wild flora and fauna, considering those the targets and 

programs of the governments, international collaboration on protecting 
especially the limicoline types, have been signed in this contract. 

 
Within the frame of the project area, there are no plant types to be protected 

according the "contract on protection of the European wild life and living environment 
(Bern Contract)"-Annex 1. 

 
The agreement on international trade of endangered wild animals and plant species  

(CITES, 1975) 
 
CITES is an international arrangement that is based on permits and documents 

however to provide such permits and documents upon fulfilling some of the conditions 
specified in the agreement regarding the exportation, importation, reexportation and 
seawater entry, shortly the international trade of wild animals and plant types together with 
their avlie and dead samples and their easily recognisable parts and derivatives among 
the countries that are the parties of the agreement. 

 
Essential purposes of the agreement are: 
 

1. Tracking the international trade of the endangered or possibly endangered species 
and stopping the trade under required conditions, 

2. Preventing the exploit the ecological balance via international trade, 
3. Supporting the parties in order to provide sustainable usages of biological 

resources of the countries. 
 
Approximately 5000 species among 29.000 animal and plant species are protected 

via CITES against superexploitation. Every protected species or population is given in 3 
Annexes. All the species and populations specified in the Annex reflect the necessity of 
the valid controls for trade. 
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Annex I 
 
Appendix I, about 1200 species, are species that are threatened with extinction and 

are or may be affected by trade. Commercial trade in wild-caught specimens of these 
species is illegal. Captive-bred animals or cultivated plants of Appendix I species are 
considered Appendix II specimens, with concomitant requirements. Notable animal 
species listed in Appendix I include the red panda (Ailurus fulgens), western gorilla 
(Gorilla gorilla), the chimpanzee species (Pan spp.), tigers (Panthera tigris subspecies), 
Asiatic lion (Panthera leo persica), leopards (Panthera pardus), jaguar (Panthera onca), 
cheetah (Acinonyx jubatus), Asian elephant (Elephas maximus), some populations of 
African bush elephant (Loxodonta africana), the dugong and manatees (Sirenia), and all 
rhinoceros species (except some Southern African subspecies populations). 

 
Annex II 
 
Annex II, about 21,000 species, are species that are not necessarily threatened with 

extinction, but may become so unless trade in specimens of such species is subject to 
strict regulation in order to avoid utilization incompatible with the survival of the species in 
the wild. In addition, Annex II can include species similar in appearance to species already 
listed in the Annexes.  

 
Annex III 
 
Appendix III, about 170 species, are species that are listed after one member 

country has asked other CITES Parties for assistance in controlling trade in a species. 
The species are not necessarily threatened with extinction globally. In all member 
countries, trade in these species is only permitted with an appropriate export permit and a 
certificate of origin from the state of the member country who has listed the species. 

 
Accordingly, no plant species that is protected within the scope of CITES is found. 
 
Fauna 
 
Among the backboned fauna species that may possibly be present due to the 

habitat characteristics and that are present in and around the project area; amphibian 
species, reptilian species, bird species and mammalian species are given below. The 
family of all the species in the listed backboned fauna species table, Turkish names, 
CITES assessment are specified in which list that they take place in IUCN category and 
Bern Agreement Annex-2 (fauna species that are completely taken under protection) and 
Annex-3 (protected fauna species). (-) sign is used for the types which are in neither of the 
lists Annex 2, Annex-3 , IUCN and CITES. 

 
Additionally, 

The resolutions of the Turkish Forest and Water Ministry, Protection of Nature and 
National Parks Directorate, issued with Decision No dated 17.05.2016 numbered 15 have 
been registered into the corresponding lists of "2016-2017 hunt period central hunt 
commission resolutions". 

 
Bern Contract 
 
The contract on contract on protection of the European wild life and living 

environment has been signed in Bern on the 19th day of September 1979 and this 
contract has been approved with the resolution of the Council of Ministers on the 
09.01.1984 with the number 84-7601 and has been proclaimed in the official gazette from 
20.02.1984, number 18318. 
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The target of the contract is to preserve the wils flora and fauna and their living 

environment, to protect especially those for which a collaboration of many countries and to 
develop this collaboration. 
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o The protection of wild flora and fauna, to pass it on to future generations, 
considering that it's a needed aesthetic scientific, cultural, recreational, 
economic and natural heritation, 

o Knowing the basic role of the flora and fauna for the continuity of the 
biological balance, 

o registering that many types of the wild flora and fauna are exticting, 
o protecting the wild flora and fauna, considering those the targets and 

programs of the governments, international collaboration on protecting 
especially the limicoline types, have been signed in this contract. 

 
IUCN Red List categories 
 
The IUCN is the inventory on "red list on the endangered types ("IUCN Red List") 

and the most comprehensive list of the plants and animals on the world. The IUCN Red 
List is being continued by the International Union of Protection of Natural Life and Natural 
Resources. 

 
The IUCN Red List has been prepared evaluating the extiction risk of thousands of 

types and sub-types. This criterion is about all types and all regions of the world. With the 
Red List, it's targeted to make the politicians and public pay attention to the protection 
issues and to help the international community to reduce the extinction of those types. 
The IUCN Red List, prepared with a strong scientific basis, is considered as the most valid 
guide on the biological variety. 

 
The IUCN Red List classes and criterions have been prepared as a easy to 

understand system to classify all the global endangered types. The target of this system is 
to build up a clear and substantial method to classify various types on their extinction 
risks. But the Red List is not the only method to determine the prorities on protection 
measures. The wide consultations and tests during the development of the system have 
shown results for most of the livings of the system. Although the system classifies the 
types based on their extinction risks, the criterion don't consider the biological 
specifications of all types. Therefore, the risk of extinction can be considered higher or 
lower on specific cases. 

 
Before 1994, the risk classifications were used on the IUCN Red Book and Red 

Lists since 30 years nearly. Although the need for renewal of those risk classes was 
known for long enough, the last development started with the demand of IUCN Species 
Survival Commission (SSC) Steering Committee to develop a more practical method in 
1989. The IUCN Council has approved the new Red List system in 1994. 

 
The IUCN Red List targets of the classifications and criteron: 
 

 To procure a system applicale by different people; 
 To increase the objectivity of the evaluations with a guide easy to understand in 

order to evaluate the different factors affecting the extinction risk; 
 to procure a system where different types can be compared to each other; 
 The make understand how the lists of endangered types have been classified. 

 
Categories are classified in 9 groups (Table II.11.2 and Figure II.11.7); in this 

classification, rate of extinction, population size, geographical distribution areas and the 
population and distribution degree criteria are considered. 
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Table II.11.2. IUCN Categories and Meanings 
 

Evaluated Taken into assessment 

Not Evaluated (NE) Not taken into assessment 

Adequate data Sufficient data is present 

Data Deficient (DD) No sufficient data is present (data is missing) 

Extinct (EX) Species is completely extincted, extinct species 

Extinct in the Wild (EW) Extinct species in wild nature 

Critically Endangered (CR) Endangered species that has significant extinction possibility 

Endangered (EN) Species that has extinction possibility 

Vulnerable (VU) If not protected, endangered species that has extinction 
possibility in the future 

Near Threatened (NT) Nearly under threat 

Least Concern (LC) Least concerned species 

 

 
 
Figure II.11.7. Relation Between IUCN Categories 

 
The agreement on international trade of endangered wild animals and plant species  

(CITES, 1975) 
 
CITES is an international arrangement that is based on permits and documents 

however to provide such permits and documents upon fulfilling some of the conditions 
specified in the agreement regarding the exportation, importation, reexportation and 
seawater entry, shortly the international trade of wild animals and plant types together with 
their avlie and dead samples and their easily recognisable parts and derivatives among 
the countries that are the parties of the agreement. 

 
Essential purposes of the agreement are: 
 

1. Tracking the international trade of the endangered or possibly endangered 
species and stopping the trade under required conditions, 

2. Preventing the exploit the ecological balance via international trade, 
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3. Supporting the parties in order to provide sustainable usages of biological 
resources of the countries. 
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Approximately 5000 species among 29.000 animal and plant species are protected 
via CITES against superexploitation. Every protected species or population is given in 3 
Annexes. All the species and populations specified in the Annex reflect the necessity of 
the valid controls for trade. 

 
Annex I 
 

Appendix I, about 1200 species, are species that are threatened with extinction and 
are or may be affected by trade. Commercial trade in wild-caught specimens of these 
species is illegal. Captive-bred animals or cultivated plants of Appendix I species are 
considered Appendix II specimens, with concomitant requirements. Notable animal 
species listed in Appendix I include the red panda (Ailurus fulgens), western gorilla 
(Gorilla gorilla), the chimpanzee species (Pan spp.), tigers (Panthera tigris subspecies), 
Asiatic lion (Panthera leo persica), leopards (Panthera pardus), jaguar (Panthera onca), 
cheetah (Acinonyx jubatus), Asian elephant (Elephas maximus), some populations of 
African bush elephant (Loxodonta africana), the dugong and manatees (Sirenia), and all 
rhinoceros species (except some Southern African subspecies populations). 

 
Annex II 
 

Annex II, about 21,000 species, are species that are not necessarily threatened with 
extinction, but may become so unless trade in specimens of such species is subject to 
strict regulation in order to avoid utilization incompatible with the survival of the species in 
the wild. In addition, Annex II can include species similar in appearance to species already 
listed in the Annexes.  

 
Annex III 
 

Appendix III, about 170 species, are species that are listed after one member 
country has asked other CITES Parties for assistance in controlling trade in a species. 
The species are not necessarily threatened with extinction globally. In all member 
countries, trade in these species is only permitted with an appropriate export permit and a 
certificate of origin from the state of the member country who has listed the species. 

 
Amphibians 
 
Amphibians are a class of the animal kingdom that includes all the four-legged 

vertebrates that do not have amniotic eggs. 
 
Amphibians are ectothermic animals and they spend a portion of their lives in the 

water while the other portion on land which is why they are called “Amphibians”. Today, 
6,022 species of living amphibians are known. 

 
Amphibian types which are probable to be found in and around project area are 

given in Table  II.11.3. 
 
Table II.11.3. Amphibian Species 
 

Family and Type Name Turkish Names Bern IUCN 

PELOBATİDAE    

(L) Pelobates syriacus Eastern Spadefoot II LC 

HYLİDAE    

(L) Hyla arborea  European tree frog II LC 

BUFONİDAE    

(G) Bufo bufo  Toad frog III LC 

(L) Pseudepidalea viridis Bufo viridis II LC 

Resource: Demirsoy, A., 1997, Craniates “Reptiles, Birds and Mammals” Meteksan A.Ş., Ankara. 
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Resource: Demirsoy, A., 1996, Chordates “Amphibians”, Ministry of Environment General Directorate of Environmental 
Protection, Project No: 90-K -1000-90. Ankara. 
Resource: Baran, İ., 2008, Turkish Amphibians and Reptiles, TÜBİTAK Popular Science Books, Ankara 

L: Literature     G: Observation 
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3 of 4 amphibian types in the project area take place in Bern Annex 2 list and 1 of 
them takes place in Bern Annex 3 list. 

 
All the amphibian species are present in LC category among the IUCN categories 

and they are not in danger. 
 
Reptiles 
 
Reptiles are one big category of the oviparous vertebrates. It consists of snakes, 

lizards, turtles, crocodiles and tuataras. Being heterothermic vertabrated animals, the 
reptiles represent the evolutionary process of transfer from the amphibians to 
homoeothermic animals and the permanent passage from the sea to the land. Their body 
is covered with scales or similar plaques and this provides minimizing the loss of moist. 
For this reason, they are well suited for dry environments. 

 
As they do not have metabolismic mechanisms that would keep their body 

temperature still, their body temperatures are variable depending on the temperature of 
outer environment. For that reason, major parts of reptiles continue their lives in mild 
climate zones. 

 
Reptile types which are probable to be found in and around project area are given in 

Table   II.11.4. 
 
Table II.11.4. Reptilian species 
 

Family and Type Name Turkish Names Bern IUCN  

TESTUDINIDAE    

(G) Testudo graeca  Tortoise II VU 

GEKKONİDAE    

(L) Hemidactylus turcicus  
Mediterranean house 
gecko 

III LC 

AGAMIDAE     

(L) Agama stellio  Roughtail rock agama II LC 

SCINCIDAE    

(L) Ablepharus kitaibelii European Copper Skink II LC 

(L) Mabuya (Trachylepis) aurata  Mabuya  III LC 

ANGUINIDAE    

(L) Ophisaurus apodus  European legless lizard  II - 

BOIDAE     

(L) Eryx jaculus  Eryx  III - 

COLUBRIDAE    

(L) Eirenis modestus Eirenis modestus III LC 

(L) Dolichophis schmidti Caspian Whipsnake III LC 

TYPHLOPIDAE     

(L) Typhlops vermicularis  Blunt-nosed viper III - 

Resource: Demirsoy, A., 1997, Craniates “Reptiles, Birds and Mammals” Meteksan A.Ş., Ankara.  
Resource: Demirsoy, A., 1996, Craniates of Turkey “Reptiles”, Ministry of Environment, evironment protection directorate, Project 
No: 90-K-1000-90. Ankara. 
Resource: Baran, İ., 2008, Turkish Amphibians and Reptiles, TÜBİTAK Popular Science Books, Ankara 

G: Observation L: Literature 

 
4 of 10 reptile type, in and around project area and probable to be found due to its 

habitat features, takes place in Bern Annex-2 and 6 of them takes place in Bern Annex-3 
list. 

 
Among reptile types, 7 of them are included in IUCN Red List Category. 6 species 

take place in LC category and they are not in any danger. 1 species (tortoise) is classified 
as sensitive and it is not in any danger in Turkey. 
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Birds 
 
Birds are two-feet, hematothermal, craniate animals reproducing with egg. With 

approximately 10.000 species, they constitute the crowdest tatrapod craniates. They live 
on the whole ecosystem in the world from North Pole to South Pole 

 
Birds have some different qualities from other living beings. They carry the feature to 

have constant temperature. As a distinct feature; all the organs are covered with feathers 
that cannot be seen in any animal group. Front organs turned into wings and bones in 
back organs so as to form intertarsial joint figure. They have a very developed vocal box 
on their trachea and bronch area. They leave hard-shelled eggs and incubate. 

 
Bird types which are probable to be found in and around project area are given in 

Table  II.11.5. 
 
Table II.11.5. Bird species 

 

Family and Type Name Turkish Names 
Red Data 
Book 

Bern Status AKK IUCN 

SYLVIDAE       

(L) Sylvia hortensis Sylvia - II Y - LC 

ALAUDIDAE       

(L) Alauda arvensis Skylark - III Y Annex-I LC 

(L) Melanocorypha leucoptera White wing skylark - II G - LC 

HIRUNDINIDAE       

(G) Hirundo rustica Gurnard - II G - LC 

(G) Delichon urbica (urbicum) House martin 4 II G - LC 

PHASIANIDAE       

(L) Alectoris graeca  Alectoris graeca A.2 III Y 
Annex-
II 

LC 

(L) Coturnix coturnix  Quail A.4 III Y,G 
Annex-
II 

LC 

TURDIDAE       

(L) Erithacus rubecula Robin redbreast - II Y - LC 

(L) Luscinia megarhynchos Nightingale A.3 II G - LC 

(G) Turdus pilaris  Juniper  - III KZ Annex-I LC 

(L) Turdus merula Merle - III Y Ek-II LC 

COLUMBIDAE       

(G) Columba palumbus Rock Dove - - Y 
Annex-
II 

LC 

(L) Streptopelia turtur Turtle dove - III Y 
Annex-
II 

LC 

SCOLOPACIDAE        

(L) Scolopax rusticola  Curlew  A. 3 III Y,KZ,T - LC 

FALCONIDAE       

(L) Falco tinnunculus Egyptian vulture A. 4 II Y - LC 

(L) Falco peregrinus  Peregrine falcon  A. 2 II Y,KZ - LC 

ACCIPITRIDAE       

(L) Accipiter nisus  Eurasian sparrowhawk A. 4 II Y,KZ - LC 

(G) Buteo buteo Eagle A. 3 II Y,KZ,T - LC 

(G) Buteo rufinus  Long-legged buzzard  A. 2 II Y,KZ - LC 

(G) Aquila chrysaetos  Golden eagle A. 3 II Y,KZ - LC 

STRIGIDAE       

(L) Asio otus  Northern long-eared owl  A. 2 II Y - LC 

(L) Strix aluco Tawny owl A.1.2. II Y - LC 

LANIIDAE       

(L) Lanius collurio Red-backed starling - II G Annex-I LC 

(L) Lanius minor Lesser grey shrike - II G - LC 

(L) Lanius senator Red-headed starling - II G - LC 

CORVIDAE       

(G) Corvus monedula Jackdaw - - Y 
Annex-
II 

LC 

(G) Corvus frugilegus Rook - - Y, KZ 
Annex-
II 

LC 

(G) Corvus corone  Carrion crow - - Y 
Annex-
II 

LC 

(G) Pica pica Eurasian magpie - - Y 
Annex-
II 

LC 
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Family and Type Name Turkish Names 
Red Data 
Book 

Bern Status AKK IUCN 

EMBERIZIDAE       

(L) Emberiza melanocephala Black-headed bunting A. 3 II G - LC 

(L) Emberiza hortulana Ortolan bunting  A 3 III G Annex-I LC 

FRINGILLIDAE       

(L) Fringilla coelebs Oscine - III Y Annex-I LC 

(L) Carduelis chloris Greenlet A. 4 II Y - LC 

(G) Carduelis carduelis Goldfinch A. 4 II Y - LC 

STURNIDAE       

(G) Sturnus vulgaris Common starling - - Y Annex-I LC 

PASSERIDAE       

(G) Passer domesticus House sparrow - - Y 
Annex-
II 

LC 

PARIDAE       

(L) Parus major Great tit - II Y - LC 

Resource: Demirsoy, A., 1997, Craniates “Reptiles, Birds and Mammals” Meteksan A.Ş., Ankara.  
Resource: Kiziroğlu, İ, 1993, The Birds of Türkiye (Species List in Red Data Book), TTKD, Ankara. 
AKK: The resolutions of the T.R. Ministry of Forestry and Water Affairs, Protection of Nature and National Parks 
Directorate, "2016-2017 hunt period central hunt commission resolutions".  

G: Observation L: Literature 

 
Explanation of the symbols used for the protection status of the bird species in the table is as follows:  

A1 : Types which are extinct or in danger of extinction 

A1.1 : Extinct types 

A1.2 : Types, the number of which is between 1-25 pairs in whole Turkey  

A2 : Types, the number of which is under 26-50 pairs and in danger in regions where they are prevalent 

A3 : Types, the number of which is between 51-200 (500) pairs, however, quite decreased in some regions 

A4 : Number of which are plenty however decreased in certain regions. 

B : Visiting Turkey temporarily and which will be under risk with the elimination of biotopes. 

B1 : Types which use Anatolia as winter quarters, however do not breed in Anatolia 

B2-B3 : Passing by Anatolia or using it as winter quarters and the risk degree of which are low 

Y : Local bird types which regularly incubate 

G : Types which migrate after incubating in our country 

T : Types which do not incubate in our country but use it during transit migration 

KZ : Types which spend winter months in our country, winter visitors 

 
21 of 37 bird types, in and around project area and probable to be found due to its 

habitat features, takes place in Bern Annex-2 and 9 of them takes place in Bern Annex-3 
list. 

 
All bird types are in LC category in IUCN Red List Categories. Types in LC category 

are prevalent and are not in any danger. 
 
According to the final lists in which the "2016-2017 Hunting period Decisions of 

Central Hunting Commission" that has entered into force with the decision of Republic of 
Turkey Forestry And Water Affairs dated 17.05.2016 with no 15, 6 bird species are in the 
list of Annex-I and 10 bird species are in the list of Annex-II. 

 
Mammals 
 
Mammals are chordate animal class differing with mammary glands in females, 

sweat glands both in males and females, three middle ear bones used in hearing and 
neocortex region in brain. 

 
There are approximately 4500 mammal types in the World. 200 of them can be seen 

in Europe. Turkey, itself, shelters approximately 170 mammal types. They are animals 
with double complicated circulatory system and constant body temperature. Their bodies 
are mostly covered with hairs. Young ones are nourished with breast milk. Generally, they 
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have four organs shaped like leg. They use diaphragm for respiration. Their lower 
jawbone is consisted of one double bone; bones in middle ear are consisted of three 
pieces and they are linked with eardrum and inner ear. Almost all of them have seven 
cervical vertebra. 

 
Mammal types, probable to be found in and around project area are given in Table 

II.11.6. 
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Table II.11.6. Mammalian species 

 
Family and Type Name Turkish Names Bern AKK IUCN 

ERİNACEİDAE     

(G) Erinaceus concolor Hedgehog - - LC 

SORICIDAE     

(L) Crocidura leucodon  Land crocidura III - LC 

TALPIDAE     

(L) Talpa levantis Talpa - - LC 

SPALACIDAE     

(L) Spalax leucodon Kösnü - - DD 

MUSTELIDAE     

(L) Mustela nivalis Ling  III Annex-I LC 

CRICETIDAE     

(L) Cricetulus migratorius Gray dwarf hamster - - LC 

LEPORIDAE     

(L) Lepus europaeus Wild rabbit III Annex-II LC 

Source: Demirsoy, A., 1997, Craniates “Reptiles, Birds and Mammals” Meteksan A.Ş., Ankara.  

Source: Demirsoy, A., 1996, Craniates of Turkey “Mammals”, Ministry of Environment, evironment protection directorate, 

Project No: 90-K-1000-90. Ankara. 
AKK: T.R. The resolutions of the Ministry of Forestry and Water Affairs, Protection of Nature and National Parks 
Directorate, "2016-2017 hunt period central hunt commission resolutions".  

G: Observation L: Literature 

 
3 of the 7 of the mammal types eager to exist in the project area and its 

surroundings because of their habitat specifications are in the Bern-3 Annex list.   
 
Among the 7 mammalian species that are and may possibly present in and around 

the project site due to the habitat characteristics; according to the final lists in which the 
"2016-2017 Hunting period Decisions of Central Hunting Commission" that has entered 
into force with the decision of Republic of Turkey Forestry And Water Affairs dated 
17.05.2016 with no 15, 1 bird species are in the list of Annex-I and 1 bird species are in 
the list of Annex-II. 

 
All the species in mammalian species except the Spalax leucodon that has missing 

data take place in LC category and they are not under danger. Spalax leucodon species is 
classified as DD and it takes place in the "no sufficient data" category. However this 
species is not in any danger in Turkey. 

 
Among the Fauna species, there is no species that is taken under protection within 

the scope of CITES. 
 
Effects on Flora and Fauna and Precautions to be Taken 
 
Plant species will be subject to biomass loss due to the shedding of the vegetable 

earth during the project land preparation and construction stages. 
 
In terms of the fauna species, because the habitats in the project site will be 

destroyed during the land preparation and construction stages; they shall be drawn to 
more suitable alternative living spaces by leaving their existing habitats. Without 
damaging the fauna species, required warnings will be told to the personnel who will take 
place in the project. 

 
There are types of fauna to be absolutely protected according the Bern Contract 

Annex-2 and Annex-3. The Bern contract protectşon measures and the articles 6. and 7. 
will be followed. These are; 
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In relation with Fauna Species Taken under Definite Protection (Clause 6); 
 

 Any kind of intentional capture, retention, killing, 
 Intentionally doing harm to mating and resting places, and ruining these 

places, 
 Intentional inconvenience given to wild fauna especially during periods of 

mating, developing, and hybernation, 
 Collecting aggs in wild environment and destroying them intentionally and 

keeping these aggs even if they are empty, 
 Keeping the fauna types dead or alive and internal trade. 

 
In relation with Protected Fauna Species (Clause 7); 
 

 Land Hunting Law Number 4915 (Replaced: Law Number 5728) and related 
Regulations shall be complied with in every stage of the activity; 
Closed hunting seasons and/or other rudiments regulation the operating, 

 Temporary or regional prohibitions in suitable situations with the purpose of 
reaching wild fauna to adequate population levels, 

 Particularities of regulating the sales of wild fauna alive or dead, to possess 
and transport with the purpose of selling or to put them on the market shall 
be complied with. 

 
On each level of the action, the Land Hunting Act number 4915 will be followed. 
 
II.12. Mines and Fossil Fuel Resources (reserve amounts, current and planned 

operation statuses, annual productions and their significance for nationwide or 
local use and their economical values) 

 
In Aydın city, agricultural production structure that has a large variety but that has 

deficiencies in processing, rich feldspar mines and geothermal energy potential and 
forests on a wide area are the outstanding prosperities at first sight. 

 
According to the study of DPT named "Prominent Sectors in the Cities" that is 

published in 2009; “food products and becerage production”, “production of textile 
products”, “mining and quarrying” and “production of non-metallic other mineral products” 
sectors become prominent in Aydın. 

 
As Aydın is one of the prominent cities for agriculture and tourism sectors, it is also 

one of the important cities of Aegean Region in the mining sector. In terms of metallic 
mines; gold, copper, lead, zinc, mercury and iron formations are present. In Koçarlı- 
Satılar gold mine; 1 gr/ton-grade 5.630 ton visible+possible reserve is present. Copper, 
lead, zinc mineralizations are found in Aydın city center, Söke, Çine and Koçarlı districts 
but they are not economic because of having low-grade small-size appearances. In 
Bozdoğan- Altıntaş site; there is a bed with %2 cinnabar-graded 52.500 ton reserve but it 
is not in operation. Also there are small mercury appearances in Nazilli and Germencik 
districts. In Söke-Koçarlı-Salhane site, averagely %44.51 Fe-grade is observed. Also in 
the ore bed, Fe values up to %54.46 are also determined. Average silica content of the 
bed is %28. Accordingly, 119.000 ton high-grade and 360.000 ton low-tenor and high 
silica ores are observed in the ore bed. In Söke-Çavdar iron site, there is an averagely 
%42.62 Fe and %22.05 Si-grade 13.500.000 ton visible and possible reserves are 
present. This ore bed cannot be operated due to the high silica, low-grade and partially 
high sulphur values. 
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Besides the metallic ore beds; there are rich ore beds in terms of industrial raw 
materials. Among them; besides the industrial raw materials such as barite, diatomite, 
graphite and quartz, the mines produced from the feldspar beds, which are essential for 
the ceramic industry, are exported to the world market. 

 
There is a low-grade barite appearance in Çine-Yeniköy-Ozanbelenin. In Karacasu 

Dedeler village, partial operation is performed at the diatomite ore bed with good-quality % 
90 SiO2 and % 2 Al2O3 content. In Bozdoğan-Beyler quarter, there is a graphite 
appearance with low-grade 6.000 ton visible reserve. 

 
Quartz, that is one of the ceramic raw materials, is within the boundaries of 

Bozdoğan-Söke-Çine districts and there are 9.663.100 ton quartz with %96.21 SiO2 and 
%1.2 Fe2O3 mean-grade is present. 

 
In Karasu-Dandolos site; teh ore bed having % 4-5 S-grade, 51.800 ton visible and 

possible sulphur reserve cannot be operated due to its low-grade. 
 
In terms of marble, Karacasu has significant potentials. In the district; totally  30 

million m3 potential marble reserve is determined in Geyre, Tepecik, Hangediği and 
Nargedik sites. Private sector operates this sites. 

 
In terms of mica, Germencik-Dağyeri site has a good quality and its reserve is not 

determined and thus there is no production unit in this area. In Bozdoğan-Gerzile, there is 
talc with medium-qualty 200.000 tons of visible reserves. 

 
In Koçarlı-Çavdar-Küçükçavdar site; %0.0425 U3O8 (autinite)-grade 208.942 tons 

visible, and in Çavdar-Arapsu site, %0.02-0.03 (autinite and torbernite)-grade 10.784 tons 
and more than %0.03-grade 19.508 tons of possible uranium reserves are observed. 

 

In Çavdar-Demirtepe site, %0.0234-grade 263.343 tons of U3O8 with %0.0234-
0.0956 (autinite, bassetite, uranopilite) quality and %0.0956-grade 1.456.687 tons of 
U3O8, that is totally 1.728.207 tons of visible and possible uranium reserves is present. In 
Kisir-Osmankuyu site, %0.02-0.03 U3O8 uraninite, gümmit, uranotile, torbernite, autinite, 
meta-autinite, meta-torbernite, phosphoranilite minerals are determined and totally 45.895 
tons of possible uranium reserves is present as %0.02-0.03-graded 11.530 tons of U3O8 
and more than % 0.03-graded 34.365 tons of U3O8. 

 

In Karacasu and Söke districts; % 55-60 Al2O3 (Karacasu), % 44-55 Al2O3 (Söke)-
graded ore beds as corundum, magnetite and sandpaper are present and in Karacasu; 
172.000 tons of visible+possible and in Söke, 55.000 tons of possible reserves are 
determined. Operated sandpaper beds are present. 

 

Our country is in the first rank in albite production in the world. Almost all the 
production is performed from Çine - Milas. In this area, there are plants regarding 
enriching feldspar. From Çine-Milas region, about 1.5 million tons/year of albite is 
exported. 

 

In Aydın city center, Söke district and Çine-Karpuzlu-Akçaova ore beds; %8-11.44 
K2O and %0.73 Fe2O3 containing 1.878.516 tons of possible and medium-low quality 
151.819 tons of possible orthoclase (potassium feldspar) reserves that can be used as an 
additive in ceramic and %8.35-11 Na2O3 and %0.7 Fe2O3 containing good-quality 
67.363.515 tons of possible and 21.987.172 tons of medium-low quality albite (sodium 
feldspar) reserves are present. These ore beds are operated regarding to domestic and 
foreign markets in order to be used in ceramic and glass industry. 
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The production of porcelain, feldspar that is the raw material of vitrified ceramic, 
potassium, sodium and quartz in Aydın is met from the mining reserves in Çine and its 
surrounding that will almost form 95% of the total country production. 

 

Cement industry has developed due to the presence of kaolinite that is the important 
raw material of cement industry, limestone and clay. Spring water that is one of our 
underground resources is presented to the consumer by bottling as drinking water and its 
place in the industry of Aydın shows development together with the increasing production. 

 

Within the sedimented area called as Büyük Menderes Graben that is between 
Aydın-Ortaklar and Denizli-Sarayköy; this area consists approximately 70% of the 
geothermal potential having high temperature values. 

 

The most important underground treasure of Aydın is the geothermal energy 
resources. Although present in various locations; especially Germencik-Ömerbeyli 
geothermal site is the geothermal energy site having the highest temperature in Turkey 
with 230°C. Also it is the richest geothermal area of our country in terms of potential. The 
hot water remained from the geothermal energy can be used for decreasing the heating 
expenses that is an important cost item in greenhousing. 

 

Also liquid carbondioxide production can be done in order to be used in beverage 
and carbonated drink industry from the waste water remained from the electricity 
production. Regarding this matter, Holland-invested Linde Gaz A.Ş. has entered into 
service. 

 

As specified above, Aydın is a rich region in terms of mining. Especially for the last 
ten years, drilling works are performed in order to produce electricity energy of geothermal 
resources. 1- A group mines and 4th group mines form the other most common mining 
sector of our city. 

 
The investor company "Zorlu Doğal Elektrik Üretimi A.Ş." has started its investments 

by performing improvement works at Kızıldere-I Geothermal Energy power Plant (15 
MWe) which is undertaken for operation for 30 years as of 1 September 2008 and which 
is located within the boundaries of Denizli city, Sarayköy district and in 2012, these 
processes are accelerated via the Kızıldere-II Geothermal Energy Power Plant at a 
capacity of 80 MWe. Taking the Kızıldere-III Geothermal Energy power plant into 
operation at a power of 180 MWe together with capacity increase, it is planned to increase 
the total power to 275 MWe in the region. 

 
Mining assets of Aydın is given in Figure II.12.1 and as can be seen from the map; 

more feldspar and iron mine reserves take place around the project area. 
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Figure II.12.1. Mining Map of Aydın city 

 

Project 
Area 
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II.13. Stockbreeding (species, feeding areas, annual production quantities, 
place of these products in national economy and their value) 

 

Stockbreeding in Buharkent stays behind the vegetable production. Stockbreeding 
activities have concentrated on milk cattle raising instead of stockfarming. When the 
presence of cattles in Buharkent is considered, it can be seen that cultivated race has 
come to the forefront (See. Table II.13.1). 

 
Table II.13.1. No. of cattles and Animal production 
 

NAME OF ANIMAL ADULT YOUNG-BABY TOTAL 
NO. OF MILKED ANIMALS 

(HEAD) 
MILK (TON) 

Cattle (Crop) 1,146 534 1,680 622 2,464.64 

Cattle(Half-breed) 166 72 238 72 195.12 

Cattle(Domestic) 6 2 8 2 3.353 

Resource: TÜİK, Stockbreeding statistics, 2011 
 

Domestic sheep comes to the forefront in ovine breeding in Buharkent and it forms 
approximately 82% of the no. of total small cattles. Milked animals form approximately 
%48 of the domestic sheeps in Buharkent and approximately 44% of the hair goats (Table 
II.13.2). 

 

Table II.13.2. No. of small cattles and Animal production 
 

NAME OF ANIMAL ADULT YOUNG-BABY TOTAL 
NO. OF MILKED ANIMALS 

(HEAD) 
MILK (TON) 

Sheep (Domestic) 8,582 2,958 11,540 5,535 464.957 

Goat(hair) 1,585 999 2,584 1,135 121.418 

Resource: TÜİK, Stockbreeding statistics, 2011 
 

When the presence of poultry raising in Buharkent is considered, it can be seen that 
laying hen has come to the forefront (Table II.13.3). 

 

Table II.13.3. Poultry raising in Aydın 
 

NAME OF ANIMAL CURRENT NUMBER 

Meat Chicken 73,148 

Laying hen 296,917 

Turkey 70 

Goose 90 

Duck 35 

Resource: TÜİK, Stockbreeding statistics, 2011 
 

Although agriculture-based industry sector is not developed well in Buharkent, 2 
olive processing plants, 1 olive oil factory and 2 flour mills show activity. 

 

It is not expected to have Kızıldere-III Geothermal Energy Power Plant Capacity 
Increase project cause a negative effect on stockbreeding. 

 

II.14. Lands owned by the state’s authorized bodies (military forbidden zones, 
areas allocated to public bodies and institutions for certain purposes, etc.), 

 

Central area in “Kızıldere-III Geothermal Energy Power Plant Capacity Increase 
(from 100 MWe to 180 MWe)” project consists of the areas in the form of agricultural 
lands. Because a part of the well locations that are planned to be opened within the scope 
of the project is within the Büyük Menderes River Flood Area, the said wells are removed 
from the project by the General Directorate of State Hydraulic Works. In case it is 
compulsory to use the drilling locations within the Irrigation Site of the General Directorate 
of State Hydraulic Works; the preliminary permission and the approval of the 
Governorship within the scope of Out-of-Agriculture Usage Permission that should be 
taken according to the No. 5403 Soil Protection and Land Usage Law will be taken and in 
case it is considered that the well will be actively used upon finding the geothermal 
resource, the decision Land Council will be taken. 
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During the construction and operation phases of the facility; Transfer routes of 
energy transmission lines and geothermal fluid transmission lines When the facilities of 
DSİ 21st Regional Directorate are in need of usage in order to switch from facilities 
(expropriation areas) (power transmission line, pipelines, service roads, etc.) ) Will be 
consulted. SHW shall be made from the facilities of the Directorate of the 21st District by 
establishing easement of the use of horizontal large-scale area and the use of small-scale 
and shallow non-overlapping right of way, and in such transition projects, DSİ. The 
construction works of the transitional structures will not be started without the provision of 
the 21st Regional Directorate's approval and establishment of easement rights. 

 

There is no prohibited military zone within the project area. 
 

II.15. Determination of the current pollution load of the project site and the 
impact area in terms of air, water, soil, (works performed for measuring the current 
pollution load) 

 

In order to create data for the Environmental Impact Assessment for "Kızıldere-III 
Geothermal Energy Power Plant" that is planned by Zorlu Doğal Elektrik Üretimi A.Ş. 
within the boundaries of Aydın city, Buharkent district, Kızıldere Village, Gökgedik location 
and that is started to be constructed upon taking the "EIA positive" decision on 
08.10.2015; examinations regarding the determination of current status in the project site 
and in the impact area are performed. Because the project is related to capacity increase, 
the same area usage will be in question and no current status measurement works are 
performed within the scope of capacity increase. 

 

Researches regarding the determination of the current status include air quality 
(H2S) measurements, soil analysis, surface water analysis and noise measurements. No 
analysis is performed because no underground water is found in the region. Within the 
scope of current status determination researches: 

 

H2S measurement oriented to the air quality at 10 locations (2 periods of 1-month 
each) 

Current noise measurement at 6 locations 
Pollution indicator parameters analysis in the soil at 4 locations 
Surface water analysis at 2 locations are performed. 
 

Most of the measurements done and the analyses of the samples taken are 
performed by ÇINAR Çevre Laboratuvarı A.Ş.. In the soil sample, Total Organic Helogens 
(TOX) parameter is sent to NEN Mühendislik ve Laboratuvar Hiz. İnş. Tic. Ltd. Şti. and 
analyses are done. Passive diffusion tubes that are located for H2S measurement are sent 
to bulunan GRADKO Environmental Laboratory in England. 

 

II.15.1. Noise measurements at 6 (six) locations 
 

Report of the Determination works of the current status is submitted in Annex-1.15. 
 

II.15.2. Current surface water analysis within the scope of Surface Water 
Quality Regulation, at 2 locations, if any, underground water analysis at 1 (one) 
location 

 

Report of the Determination works of the current status is submitted in Annex-1.15. 
 

II.15.3. Air quality H2S (hydrogen sulphur) measurement (at 10 (ten) locations, 
two-month measurement) 

 

Report of the Determination works of the current status is submitted in Annex-1.15. 
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II.15.4. Soil analyses at 4 (four) locations, every season 
 

Report of the Determination works of the current status is submitted in Annex-1.15. 
 

II.16.  Characteristics of the Socio-Economic Environment, 
 
Detailed information about the socio-economic characteristics of Aydın city, 

Buharkent district in which the project is located, is submitted in Annex-X. 
 
II.16.a. Economical Characteristics (The Main Sectors that Constitute the 

Economical Structure of the Region, and the Expected Raise in Income with 
Realization of the Project) 

 
Aydın is a city that has a power in the agriculture of our country together with its 

climate, and soil structure. Aydın city has 395,494 ha cultivated land in a total of 831,900 
ha land. 

 

Agriculture and Husbandry 
 

According to the regional surfaces in Turkey; agriculture and husbandry sector in 
Aydın where planted-cultivated areas are at a maximum rate, has started to evoke itself 
throughout the country in recent terms in terms of product diversity. Among the factors 
causing this; less rugged areas, wide-plateau occupying lands and common usage of 
machinery agriculture, easy transportation in the development of agriculture, extensity of 
irrigation and higher consumer population play a role. Observation of three different 
climates in the region at the same time has increased the product diversity of agriculture. 

 

Aydın city is arable for polycultural agriculture with its soil, climate, topographical 
structure and ecological characteristics. It has a strong potential in which cultivation can 
be performed in every section of agriculture. Aydın city has 16 districts, 37 towns and 490 
villages. In 2003; while the population was 959.257 and 48% of the population formed the 
rural population, in 2012, it had formed 39% of the general population that was 1.006.541. 

 

The share of Aydın in agricultural production throughout the country is about 2.13% 
in 2012. Vegetable production, husbandry, fishery are the important sub sectors within the 
agriculture sector. The most important products in vegetable production are fig, olive, 
chestnut, cotton and citrus fruits. Aydın has entered in a progress in husbandry sector in 
recent years. 

 

Most produced products in Aydın are fig, olive, cotton, strawberry, chestnut, 
artichoke, peanuts, corn, citrus fruits and almost all kinds of vegetables. 

 

Mining 
 

Among the important mining assets of Aydın; iron, feldspar, quartz, sulphur, brick-
tile take place. 95% of the feldspar produced in Turkey is taken from the highlands 
between Çine and Milas district of Muğla. In terms of metallic mines; gold, copper, lead, 
zinc, mercury and iron formations are present. Total of the lignite reserve 
(visible+possible) is about 30.383.000 tons and it is extracted in response to the fuel 
demand. Total of the emery stone reserve (visible+possible) is about 9.954.500 tons.  

 

Industry 
 

In Aydın city; there is a Söke Gaye Small-Size Industrial Zone including 144 
workplaces which are continued to be constructed by the credit support of Ministry and 
also Bozdoğan Small-size Industrial Zone with 98 workplaces. Also by the credit support 
of the Ministry of Industry and Trade; there are totally 1067 workplaces as 360 workplaces 
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in söke, 322 workplaces in Çine, 229 workplaces in Kuşadası, 110 workplaces in 
Germencik and 46 workplaces in Yenipazar Small-size Industrial Zone. In the city; most of 
the ASTİM and Umurlu Organized Industrial Zone workplaces have entered into activity. 
Processes in the Investment Programme of Nazilli, Söke, Ortaklar, Çine, Buharkent 
Organized Industrial Zone projects are on-going. 

 
Economical characteristics of the population immigrated to Aydın shows that there is 

a temporary immigration level that responds to the agricultural section seasonal workforce 
demands. Agriculture has the highest share in the distribution of immigrants in terms of 
the business lines. Services as in the second rank indicates that the job opportunities of 
tourism has encouraged immigration to Aydın. Paid personnel has a specific share in the 
distribution of immigrants according to the workplaces. Among fee-earners, women and 
helping family labourers carrying heavy load is a consequence of preferring women and 
child labour traditionally for products such as cotton and olives. Apart from agriculture; 
scientific and technical personnel and self-employed and employees working in personal 
services have relatively significant shares. However, these shares show a suitable 
distribution across Turkey and also carry the effect of tourism. Sectoral distribution of the 
employees working in Aydın is given in Table II.16.a.1. 

 

Table II.16.a.1. Distribution of the employees in Aydın according to the sectors 
 

NAME OF THE SECTOR NO. OF 
WORKPLACES 

MAN WOMAN TOTAL 

Wholesale And Retail Trade 236 3,436 2,006 5,442 

Other social, communal and personal service activities 172 1,809 796 2,605 

Construction 144 2,338 211 2,549 

Hotels and Restaurants 120 2,596 860 3,456 

Food products, Becerages and Tobacco production 95 2,444 3,106 5,550 

Agriculture, Hunting and Forestry 52 923 368 1,291 

Education 51 666 755 1,421 

Public administration and Defense, Obligatory Social Ins. 42 2,354 347 2,701 

Transportation, Storage and Communication 41 516 82 598 

Productions that are not classified anywhere 35 367 142 509 

Health Affairs and Social Services 31 427 469 896 

Textile and Production of Textile Products 30 1,279 768 2,047 

Real estate, leasing and business activities 29 355 550 905 

Activities of the financial intermediary firms 26 710 622 1,332 

Machinery and Equipment production 24 1,196 93 1,289 

Electricity, Gas, Vapor and Hot water production and 
distribution 

20 860 67 927 

Production of other non-metallic mineral products 13 852 141 993 

Production of electrical and optical hardware 12 179 18 197 

Mining except the materials producing energy 11 730 48 778 

Mining of the mines producing energy and quarrying 11 1,118 31 1,149 

Production of base metal and fabrication metal products 10 159 24 183 

Production of wood products 9 147 31 178 

Production of plastic and rubber products 8 85 11 96 

Production of transportation vehicles 7 777 40 817 

Coking coal, Ref. Ed. Petroleum Pr. and Nuc. Fuel Production 6 92 37 129 

Chemical materials and products and Production of artificial 
fiber 6 

146 
20 166 

Paper raw mat., Paper and Paper products Prod., Publ. and 
Iss. 

5 
111 

7 
118 
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Production of leather and leather products 4 6 8 14 

Households employing in-house personnel 4 223 185 408 

Fishery 4 98 133 231 

TOTAL 1,258 26,999 11,976 38,975 

Resource: İŞKUR, Workforce Market Research Report, 2011 

 
II.16.b. Social infrastructure services in the area (education, health, cultural 

services and utilization from these services 
 

Training Venue 
 

According to the final data of Aydın provincial directorate for national education; 
there are 374 kindergartens, 592 primary education schools, 62 general high schools and 
49 vocational high schools are present in Aydın. No. of schools, classes and students in 
Aydın are given in Table II.16.b.1 according to the educational levels. 

 
Table II.16.b.1. 2014-2015 Academic year statistical information in Aydın 
 

SCHOOL/INSTITUTION 
NO. OF 
SCHOOLS/INSTITUTIONS 

NO. OF CLASSES NO. OF STUDENTS 

PRE-SCHOOL  374 680 13,977 

PRIMARY EDUCATION 592 5,653 111,151 

GENERAL HIGH 
SCHOOL 

62 935 
23,390 

VOCATIONAL HIGH 
SCHOOLS 

49 888 
24,097 

TOTAL 1,077 8,156 172,615 

Resource: Aydın Provincial Directorate For National Education Web site 
 

The only university prodiving undergraduate education in Aydın is Adnan Menderes 
Üniversitesi. As of 2014-2015 academic year, there are 12 faculties, 3 İnstitutes and 5 
Colleges. Also, in the university, there is 1,571 academic and 917 administrative; in total, 
2,488 personnel as well as 41,453 students are available.  

 

Health 
 

According to the research performed by Turkish Statistical Institution in 2013, there 
are 22 public hospitals, 7 private hospitals and 1 university hospital are present in Aydın. 
Total no. of beds in these hospitals is 2,728. According to the TÜİK 2013 data; as the 
health personnel working in Aydın, there are 977 specialists, 635 practitioners, 229 
assistant doctors, 295 dentists, 465 pharmacists, 1.882 medical assistants, 1.871 nurses 
and 974 midwives. 

 

Culture and Tourism 
 

Aydın city, beyond having historical, cultural and natural values, is in the middle of 
Western Anatolia where tourism activities are dense. Also having the most important sea 
border gate in terms of tourism has brought Aydın city as one of the most developed cities 
of the sector.  Because the west side of Aydın opens to Aegean sea, Kuşadası and 
Yenihisar districts are suitable for every area of tourism and other districts are more 
suitable for folkloric and archeological values as daily visits. Thus the investments have 
collected in these two coastal districts and prospective requests intensify on this area. 

 

Another importance of Aydın is to be very close to Izmir metropolitan area and it is 
directly within the impact area. Aydın city center, that is 100 km away from Izmir via the 
highway connection, is 930 km away from Istanbul and 530 km away from Ankara. Sea 
way is provided from the Kuşadası port within the city and Izmir port is used for the usage 
of a larger port. Railway is the first railway line of Turkey besides the Aydın-İzmir line and 
it passes through the Söke extension. Menderes airport is on the Aydın-İzmir highway and 
it provides service to Kuşadası and Didim besides Aydın and Izmir. 
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Climate suitability in Aydın and providing opportunity to a long tourism season are 
the most important encouraging factors. In Aydın city, where Mediterranean climate is 
dominant; warm months are more. At the same time, the temperature of the sea water 
provides water sports and swimming opportunities in half of the year covering May-
October months. Also the residing people within the city and the people coming from close 
cities benefit  from the public beaches daily or on weekends. This kind of usage is quite 
common due to the accessibility and climatic properties. This demand is mostly formed by 
Söke, Nazilli and Aydın cities. There is a difference between the west and east sides of 
Aydın in terms of tourism. West side is an area where the resources providing service to 
domestic and foreign tourism are opened for usage and required interventions for the 
potential ones are done in order to open them for usage. East side mostly provides 
service to domestic tourism. However the archaeological sites and the diversities that will 
be created may cause the foreign tourism be intensified in this region. Due to the tour 
routes including Aphrodisias and Pamukkale, east of the city can be used by foreign 
tourism. 

 

Apart from the coastal and archaeological sites; health tourism (thermal), historical 
and architectural works, archaeological sites, museums, traditional hand arts, regional 
fests, camel wrestling, cultural tourism, sportive tourism, trekking, riding, golf, scuba 
diving, sea and land hunting, swimming, sailing, water sports etc. sportive tourism are the 
activities having the potential to be developed in the city. 

 

Tourism is the secondary source of income after agriculture. In Aydın, there are 8 
museums and 21 important historical sites as Aydın Museum and related Yörük Ali Efe 
Ethnography Museum, Afrodisias Museum and related Karacasu Ethnography Museum, 
National Museum, Kuva-i Milliye Museum, Çine Beekeeping Museum and Nazilli 
Ethnography Museum. 

 

Important historical sites are Afrodisias (Karacasu), Alabanda (Çine), Alinda 
(Karpuzlu), Apollon Temple (Didim), Gerga (Çine), Harpasa (Nazilli), Magnesia 
(Germencik-Ortaklar), Mastaura (Nazilli), Milet (Didim), Nysa (Sultanhisar), Priene (Söke) 
and Tralleis (Efeler). 

 

There is 78.000 bed capacity in approximately 680 accommodation plants. Also in 
Kuşadası, 54.000 and in Didim, 42.000 summer houses are present. In 2011, 5.5 million 
tourists have come to Aydın. Dilek Yarımadası National Park (Kalamaki), Kuşadası and 
Didim beaches are the important coasts. Forum Aydın, Kipa Extra AVM in Efeler, Ege 
Outlet shops and Novada Shopping center in Söke, Kuşadası Shopping center, Scala 

Nouva and Kipa shopping center are present in Kuşadası. 
 

II.16.c. Population (Urban and rural population, population movements, 
migrations, population increase rates, the other information) 

 

During the construction and operation stages of Kızıldere-III Geothermal energy 
power plant project that is planned to be installed; the region that is estimated with the 
most significant socio-economic effects will be the settlement areas around the project 
site. In order to assess the socio-economical effects in the said area and to determine the 
current socio-economic structure; 2014 address-based population registration system 
(ADNKS) data from TÜİK (Turkish Statistics Institution) for Aydın in 2014 is givenin Table 
II.16.c.1.. 

 
Table II.16.c.1. Aydın city population according to the districts 

 

District Male Population Female Population Total Population 

Efeler 135,270 135,656 270,835 

Nazilli 73,889 75,927 149,816 

Söke 58,225 57,681 115,936 
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Kuşadası 50,956 50,663 101,619 

Didim 37,327 36,058 73,385 

Çine 25,198 25,387 50,585 

İncirliova 23,051 23,081 46,132 

Germencik 21,498 21,758 43,256 

Bozdoğan 17,340 17,236 34,576 

Kuyucak 13,545 13,960 27,505 

Köşk 13,718 13,287 27,005 

Koçarlı 11,886 11,973 23,859 

Sultanhisar 10,219 10,691 20,910 

Karacasu 9,621 9,915 19,536 

Yenipazar 6,233 6,730 12,963 

Buharkent 6,120 6,338 12,458 

Karpuzlu 6,774 5,829 11,603 

Resource: TÜİK 

According to the address-based population registration system that is issued as of 
the end of 2014; population of Aydın is 1.041.979 and 519.900 of this population is male 
and 522.079 is female. In Buharkent district where the project area is located, total 
population is 12.458 and 6.120 of this is male and 6.338 is female. There are 17 districts 
in Aydın city. 

 

Population Movements and Migrations: According to the 2014 data of Turkish 
Statistics Institution (TÜİK); the number of allowed immigrants is more than the number of 
immigrated in Aydın and net immigration rate of the city is specified as 13,0%. Allowed 
immigrants and immigrated people in Aydın and net immigration rate values are specified 
in Table II.16.c.2.. 

 
Table II.16.c.2. Allowed immigrants and immigrated people in Aydın and net immigration rate values 
 

PERMANENT RESIDENCE 
POPULATION OF 2014 

INCOMING 
MIGRATION 

OUTGOING 
MIGRATION 

NET 
MIGRATIO

N 

NET MIGRATION RATE 
(per thousand) 

1,041,979 45,842 32,396 13,446 13.0 

Resource: TÜİK 

 

II.16.d. Employment Possibilities That Will be Created and Unemployment 
 

Within the project; it is specified that 150 personnel will work in all the units in land 
preparation and construction stages and approximately 10 people will be employed in the 
operation stage. When it is considered that employment of unqualified personnel and 
permanent personnel will be mostly realized among the people in the region and the 
operation period is designed as 49 years; it will contribute in the regional economy. It can 
be expressed that the project is important for having a potential to offer a solution for 
unemployment issue, which is a social phenomenon, even if just a bit. Namely; according 
to the 2011 Population and Residence Survey Result Report of Turkish Statistics Institute; 
it can be said that mostly families of 3 are present in Aydın and this means that 450 
people during the land preparation and construction stages and 30 people during the 
operation stage will indirectly benefit from this matter. On the other hand; together with the 
energy production after the project enters into operation, realization of new investments 
will reveal both in the district and in Aydın and because this means new employment 
opportunities for the country people, this can be assessed as a secondary long-term 
contribution. 

 

A part of the materials that will be required within the scope of the project will be met 
by the artisans in the region. Technical, social, daily needs of the personnel who will be 
employed for fuel oil and mineral oil required for the construction machines and vehicles 
that will be used in construction works will be supplied from the district/city. Thus it can be 
said that the said project may accelerate the economical activities in the region. 

 

II.16.e. Expected Socio – Economical Changes 
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When 2008-2010 employment and workforce indicators of Aydın are examined, it 
attracts attention that unemployment ratio is higher than Turkey. In 2008; 11% 
unemployment ratio in Turkey was about 12,4% in Aydın and in 2009, this ratio has 
increased to 14% in Turkey and it was increased to 16,4% in Aydın. Accordingly, while 
2008-2009 unemployment ratio in Turkey increases 12%, Aydın has shown 32% increase. 
In 2010, unemployment in Aydın has decreased to 13,5%. Unemployment ratio in Turkey 
is lower than Aydın (11,9%). According to 2012 Briefing of Aydın Governorship; 2011 
unemployment ratio is estimated as 9%. 

 

Employment participation rate is the ratio of employment to the active population in 
working age. Workforce is calculated by including the children out of the working age but 
obliged to work and the elders by excluding the population at working age, people who do 
not want to work, people who have a disability that prevents working, people who are in 
military service, housewives, students and prisoners. This ratio shows the relative weight 
of workforce within the active population. 2010 employment participation rate of Aydın is 
53,1% and the employment participation rate of Turkey is 48,8%. Accordingly, it can be 
seen that there is more population contributing in workforce within the active population. 

Employment ratio is the ratio of the employed workforce to the total workforce. 2010 
employment ratio of Aydın is 45,9% and it is higher than the average of Turkey. 
Accordingly, as in the employment participation rate; it is seen that the no. of personnel in 
proportion to the population is higher than the average of Turkey. 

 
Table II.16.e.1. Employment and Workforce Indicators, 2008-2010 
 

 2008 2009 2010 

Aydın unemployment ratio (%) 12.4 16.4 13.5 

Turkey unemployment ratio (%) 11.0 14.0 11.9 

Aydın employment ratio (%) 40.9 43.6 45.9 

Turkey employment ratio (%) 41.7 41.2 43.0 

Aydın workforce contribution ratio 

(%) 
46.7 52.2 53.1 

Turkey workforce contribution ratio 

(%) 
46.9 47.9 48.8 

Resource: TÜİK, Regional indicators, Household workforce statistics 

 
Besides these ratios, when the current workplaces in Aydın are examined; it is seen 

that totally 10.705 1+employed personnel workplaces are present as 223 public, 10.482 
private. Among these workplaces, 9.445 have1+ employed personnel, 1054 have 10+ 
employed personnel and 206 have 50+ employed personnel. 

 
According to İŞKUR data; 15.783 people have applied for employment in 2011, 

8.454 job vacant positions are taken and as a result, 5.659 people are employed. Of 5.659 
people employed, 527 are employed to public and 5.132 are employed to private sector 
workplaces. 510 disabled people have applied for work and 395 are employedto public 
and 388 are employed to private sector workplaces. 

 
Employment of 150 people during the land preparation and construction stages of 

“Kızıldere-III Geothermal Energy Power Plant Capacity Increase (from 100 MWe to 180 
MWe)” project and employment of 10 personnel in the operation stage will bring a solution 
even a little. 

 
II.16.f. How The Expropriation And/Or Re-Settlement Shall Be Done 
 
The whole “Kızıldere-III Geothermal Energy Power Plant Capacity Increase (from 

100 MWe to 180 MWe)” project stays within the agricultural area. Power plant area and 
well locations are not within the forestry areas. 
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For the agricultural areas, the investor company “Zorlu Doğal Elektrik Üretimi A.Ş.” 

has adapted the contract principle with the right owners and in case a mutual agreement 
cannot be provided among the right owners, process management regarding 
expropriation according to Article 12 of No. 5686 "Geothermal Resources and Natural 
Mineral Water Law". will be applied. 

 
II.17. Other Characteristics. 
 
There is no other issues to be examined in this section. 
 



 

 

 
 
 
 
 
 
 
 
 

SECTION III 
 

ENVIRONMENTAL IMPACTS AND MEASURES 
TO BE TAKEN DURING CONSTRUCTION AND 
OPERATION PHASES OF PROJECT 
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SECTION III: ENVIRONMENTAL IMPACTS AND MEASURES TO BE TAKEN 
DURING CONSTRUCTION AND OPERATION PHASES OF PROJECT 

 
In this section of the report; the possible effects of the activities to be performed in 

land preparation and construction stages of the project on the project area and its 
surrounding and the precautions to be taken in order to minimize and prevent such effects 
are explained below in detail. 

 
III.1. Preparation of the land and within the scope of the works to be performed 

for the construction of the units (including the transportation infrastructure), the 
locations and size of the lands for the excavation works , where and how the 
excavation wastes such as soil, stone, sand etc. or for which purposes they will be 
used, the materials, vehicles and machines to be used, dust diffusing mechanical 
processes such as breaking, milling, handling, storing, precautions to be taken 
against dust diffusion, capacities and coordinate information of the excavation 
warehouses, their presentation on the map 

 
Within the scope of the land preparation and construction works for the project, site 

leveling works, foundation excavations of the structures, construction of the structures, 
coarse and fine production constructions, machine and equipment placement, heating, 
ventilation and plumbing installations and as the last stage, landscaping works will be 
carried out.  

 
Constructional activities within the scope of the project will be performed at 9 

production, 8 reinjection drilling locations and at the power plant area. While the area of 
every geothermal drilling location is 1 ha, the general layout plan for these areas is given 
in Annex-1.8. Within the power plant area to be installed within the scope of the project; 
the area to be excavated for the units to be installed according to the general layout plan 
in Annex-7 and the excavation amount to be removed is summarized in Table III.9.1. 

 
Table III.9.1. Approximate Area covered by the units and the approximate excavation amount  
 

Unit Area covered (m2) Depth of excavation (m) Excavation quantity 
(m3) 

Cooling Tower 3,600 2 7,200 

Emergency pool (Pond pool) 4,000 2 8,000 

HP/LP Separator 4,500 2 9,000 

Electricity building 700 2 1,400 

Binary system 4,000 2 8,000 

Turbine 4,000 2 8,000 

Total 20,800  40,600 
 

Project area is a flat terrain and after the excavation works for scrubbing the 
vegetable soil; only foundation excavation works will be performed in the settlement area 
of the power plant building. Excavation works will be performed in 20.800 m2 among the 
84.700 m2 power plant area. The general layout plan showing all these activity units and 
their locations is given in Annex-7. 

 

A dust (particle matter) emission will be developed for scrubbing the vegetable soil 
to be performed during the land preparation and construction works, power plant area 
excavation filling works (including the emergency pond) and from the construction of 
drilling sumps to be created within the well locations that are planned to be opened and 
from the loading, handling, unloading and storing the materials. 

 

Within the scope of the project; approximately 14.940 m3 vegetable soil will become 
apparent from the scrubbing excavation. Scrubbed vegetable soil sill be temprarily stored 
according to the standards given in "" that has entered into force after being published in 
the Official Gazette dated 18.03.2004 with no 25406 provided that the slope in the power 
plant area will not be more than 5% and after the completion of construction works, they 
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will be used for green area formation in the landscaping works. The remaining part of the 
vegetable soil other than the part of soil that can be used within the scope of the project, 
will be carried to the area shown by Buharkent Municipality. 

 

Project area is a flat terrain and only foundation excavation works will be performed 
in the settlement area of the power plant building. Apart from scrubbing the vegetable soil 
and foundation excavation; no excavation works will be done for the settlement elevation. 
Utmost care is shown for balancing the excavation and filling productions in the processes 
to be performed. 

 

Within the power plant area; the materials that will excavated as a result of the 
emergency pool at a depth of 2 m in an area of 4.000 m2 and the sumps opened at a 
depth of 3 m in a 575 m2 area in every drilling location will be temporarily stored 
separately from the scrubbed vegetable soil. 

 

In all excavation works, provisions of ''Excavation Soil, Construction and Wreckage 
Waste Control Regulation'' enforced by being published in the Official Gazette dated 
18.03.2004 and number 25406 shall be complied with and all actions shall be realized in 
conformity with the same. On the other hand, during the activities to be performed, it will 
be acted in accordance with the clauses of Regulations on Control of the Soil Pollution 
and Point Source Polluted Fields entered into force in Official Gazette dated 08.06.2010 
and numbered 27605. 

 

The mass flow rates about the dust emissions that could be occurred because of the 
land preparation and construction activities has calculated in accordance with the “ 
Regulations on Industrial Based Air Pollution Control” published in the Official Gazette on 
03.07.2009 and numbered 27277” Dust Emission Mass Flow Rate Factors” to be used in 
the calculations of Dust Emission Mass Flow Rate” (Table III.9.2) and EPA emission 
factors (Cowherd C., Development of Emission Factors for Fugitive Dust Sources, EPA, 
1974) and the said emission factor is composed of the construction activities of emission 
factor, excavation, filling, discharging, dispatching and storing. On the other hand, the dust 
emissions to be occurred during the transportation of the excavation have calculated by 
using the emission factors (“Emission Factor Documentation (1998, EPA).  

 
Table III.9.2. Emission factors to be used in calculations of mass flowrate of dust emission 
 

Resources Uncontrolled Controlled 
Unit Price 
Definitions 

Disassembling 0.025 0.0125 

kg/ton Loading 0.010 0.005 

Unloading 0.010 0.005 

Transportation (total return trip distance) 0.7 0.35 kg/km-vehicle 

Storage 5.8 2.9 Kg dust/ha day 

 
Construction works to be performed at the power plant area within the scope of the 

project, it is planned to complete construction in 20 months, as 25 days per month and as 
8 hours per day and in the drilling area, it is planned to complete the land preparation and 
leveling works in 25 days and 8 hours per day. Most negative conditions are considered in 
the dust calculations and it is thought that all the drills will be opened at the same time. 
During the excavation works, material density is accepted as 1,6 ton/m3. 

 
Emissions that will form during the scrubbing of the vegetable soil for the 

drilling locations: 
 
Before starting the construction of the project units, the top layer soil at different 

levels will be scrubbed from the soil surface. The thickness of the top layer soil to be 



ZORLU DOĞAL ELEKTRİK ÜRETİMİ A.Ş. KIZILDERE-III GEPP CAPACITY INCREASE (FROM 100 MWE TO 180 MWE) 
 EIA REPORT 

86 

scrubbed at the drilling locations is accepted as 30 cm in average. 
 
Dust emission formation is in question during the disassembly, discharging and 

temporarily storage of the vegetable soil via the construction machines and loading and 
handling processes are neglected because the disassembled material will be kept waited 
at the area. The calculations performed by using the controlled emission factors regarding 
this matter are given below. 

 
Table III.9.3. Mass Flow values that may form during the scrubbing of the vegetable soil 
 

 
 
 

Of the vegetable soil 

Area (m2) Volume (m3) 
Working hours 

(hr) 

Hourly 
Excavation 

quantity (SHM) 
(ton/s) 

Thickness 
(m) 

 

Specific weight 
(ton/m3) 

For one drilling 
location 

0.30 1.6 10,000 3,000 200 24.0 

 
Disassembly1 Unloading2 Storing3 Total 

kg/s kg/s kg/s kg/s 

For one drilling 
location 

0.300 0.12 0.024 0.444 

1: 0,0125 kg/ton was calculated using the controlled emission factor. 
2: 0,005 kg/ton was calculated using the controlled emission factor. 
3: Upon accepting that 3.000 material will be temporarily stored within the drilling area with approximately 1,5 m elevations; 
calculated by using 2,9 kg/ha-day controlled emission factor. 

 
Total mass flow of the dust emission that will form from the scrubbing of the 

vegetable soil is calculated as 0,444 kg/s. 
 
Emissions that will form during the construction for the drilling locations: 
 
After scrubbing the vegetable soil; controlled emission factors are used for the 

calculation of the 1.575 m3 sump excavation related dust emission that will be formed at 
every 17 drilling locations and the result of the calculations is summarized in Table III.9.4. 

 
Table III.9.4. Mass Flow values that may form during the excavation works 
 

 
 
 

Excavation Unit Explosion ∑ Area (m2) 
∑ Excavation 
Volume (m3) 

Working 
hours (hr) 

Hourly 
Excavation 

quantity (SHM) 
(ton/s)* 

Sump + - - 525 1,575 200 12.6 

 
Disassembly1 Loading2 Transport3 Unloading4 Storing5 Blasting6 Total 

kg/s  kg/s 

Sump 0.156 - - 0.063 0.013 - 0.232 

 *: Calculated by taking the excavation depth of every sump as 3 m and the material density as 1,6 ton/m3 . 
1: 0,0125 kg/ton was calculated using the controlled emission factor. 
2: Disassembled material will be stored at the same area and it will not be carried to another location. 
3: The materials will not be transported. 
4: 0,005 kg/ton was calculated using the controlled emission factor. 
5: 1.575 m3 of materials shall be stored at maximum maximum 1,5 m height and following the completion of the drilling it will 
be used for the filling of the sludge pool. 2,9 kg/ha-day controlled emission factor was used as the storage factor. 
6: No blasting will be made during the construction activities. 

 
The works will not start simultaneously at the 17 drilling location. While the topsoil 

scrubbing and the other activities will not be carried out simultaneously, the total emission 
quantity was calculated accepting that all the activities (disassembly, loading, transport, 
unloading, storage) were carried out simultaneously. Accordingly the total dust emission 
mass flow is: 

 
0,444 kg/s + 0,232 kg/s = 0,676 kg/s 
 
Emissions that will form during the scrubbing of the vegetable soil for the 

Plant Area: 
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After the completion of the construction of the geothermal drilling locations within the 
scope of the project, firstly in average 0,30 topsoil will be scrubbed from the surface of the 
soil gradually for the plant area.  

 

Dust emission formation is in question during the disassembly, loading to the trucks, 
transport to the temporary storage area, discharging and temporarily storage of the 
vegetable soil via the construction machines and loading and handling processes are 
neglected because the disassembled material will be kept waited at the area. The 
calculations made using the related controlled emission factors are given below: 

 
 
Table III.9.5. Mass Flow values that may form during the scrubbing of the vegetable soil 
 

 
 
 

Topsoil 
Working area 

(m2) 
Volume (m3) 

Working Time 
(hours) 

Quantity of 
Earthworks per 

Hour (QEH) 
(ton/s) 

Thickness 
(m) 

Specific 
Weight 
(ton/m3) 

Plant Area 0.30 1.6 75,900 22,770 4,000 9.1 

 
Dismantling1 Loading2 Transport3 Unloading4 Storage5 Total 

kg/s kg/s 

Plant Area 0.114 0.045 0.023 0.045 0.13 0.35 

1: 0,0125 kg/ton was calculated using the controlled emission factor. 
2: 0,005 kg/ton was calculated using the controlled emission factor. 
3: E = 0,733 x (K/12)0.8 x (A/3)0.4 / (N/0.2)0.3  
    E: Emission Factor (kg/km)  
    K: Sand amount (5%) 
    A: Total weight (25 tons)  
    N : Road surface humidity rate (30%) 
    The construction period of  22.770 m3 of materials in total, using the 0,35 kg/km controlled emission factor   
    was calculated accepting 0,2 km transport distance with a truck with transport capacity of 25 tons which makes 1 tour in 3 
hours.  
4: 0,005 kg/ton was calculated using the controlled emission factor. 
5: Upon accepting that 3.000 material will be temporarily stored within the plant area with approximately 2 m elevations; 
calculated by using 2,9 kg/ha-day controlled emission factor. 
    2,9 ha/day was calculated using the controlled emission factor. 

 
Total mass flow of the dust emission that will form from the scrubbing of the 

vegetable soil is calculated as 0,35 kg/s. 
 
Emissions that will form during the construction for the Plant Area: 
 
After the scrubbing of the topsoil, the works of the setting elevation on the plant area 

and the emergency pool excavation works will be performed. Dust emissions will occur 
due to such works. The controlled emission factors were used for the calculation of the 
mass flows and the results were given in summary at Table III.9.6. 

 
Table III.9.6. Mass Flow which will Occur during the Earthworks 
 

 
 
 

Excavation Unit Explosion Area(M2) 
Earthworks 
Volume(m3) 

Working 
Time 

(hours) 

Quantity of 
Earthworks 

per Hour 
(QEH) 

(ton/s)* 

Cooling Tower + + - 3,600 7,200 4,000 2.88 

Emergency Pool (Pond 
Pool) 

+ + - 4,000 8,000 4,000 3.20 

HP/LP Separator + + - 4,500 9,000 4,000 3.60 

Electricity Facility + + - 700 1,400 4,000 0.56 

Binary System + + - 4,000 8,000 4,000 3.20 

Turbine + + - 4,000 8,000 4,000 3.20 

 
Dismantling1 Loading2 Transport3 Unloading4 Storage5 Blasting6 Total 

kg/s  kg/s 

Cooling Tower 0.036 0.014 0.001 0.014 0.017 - 0.083 

Emergency Pool (Pond 
Pool) 

0.040 0.016 0.001 0.016 0.019 - 0.092 

HP/LP Separator 0.045 0.018 0.000 0.018 0.022 - 0.103 

Electricity Facility 0.007 0.003 0.003 0.003 0.003 - 0.019 
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Binary System 0.040 0.016 0.001 0.016 0.019 - 0.092 

Turbine 0.040 0.016 0.001 0.016 0.019 - 0.092 

Total 0.208 0.083 0.006 0.083 0.101 0.000 0.481 

*:  The earthworks quantity per hour has been calculated taking the densities of the material as 1,6 ton/m3. 
1: 0,0125 kg/ton was calculated using the controlled emission factor. 
2: 0,005 kg/ton was calculated using the controlled emission factor. 
3: E = 0,733 x (K/12)0.8 x (A/3)0.4 / (N/0.2)0.3 
    E: Emission Factor (kg/km) 
    K: Sand amount (5%) 
    A : Total weight (25 tons) 
    N : Road surface humidity rate (30%) 

The construction period of  41.600 m3 of materials in total, using the 0,35 kg/ton controlled emission factor,was calculated 
accepting the transport distance with truck of 25 tons transport capacity as 0,2 km. 

4: 0,005 kg/ton was calculated using the controlled emission factor. 
5: No blasting will be made during the construction activities. 
 
 

While the topsoil scrubbing and the other activities will not be carried out 
simultaneously the worst case scenario was assessed and the total emission quantity was 
calculated accepting that all the activities (disassembly, loading, transport, unloading, 
storage) were carried out simultaneously. Accordingly the total dust emission mass flow 
is: 

 
0,35 kg/s + 0,48 kg/s ≈ 0,83 kg/s 
 
CONCLUSION AND REMARKS; 
 
During the activities the disassembly, loading, transport and unloading activities will 

be carried out under control. The transport ways, the land where the disassembly and 
scrubbing will be made shall be watered, the transport vehicles shall be covered with 
canvas and the loading and unloading shall be carried out preventing the scattering due to 
the wind. The uncontrolled emission factors were used in order to present the worst 
scenario of the above mentioned calculations. 

 
The Annex-2 of the "Industrial Air Pollution Control Regulation" (IAPCR) enacted by 

publication in the Official Monitor dated 27277, number 03.07.2009 stipulates that "the 
values representing the air pollution, the values of the air quality obtained by 
measurements the values of air pollution contribution obtained by calculation and the total 
pollution values obtained with such values do not need to be determined if the dust 
emissions from the places other than flue are lower than 1kg/hr."  

 
The dust emission which will occur taking into consideration that works of 

disassembly, loading, unloading, transport of the excavation soil to be carried out within 
the scope of the preparation and construction activities for the project land will be 
performed simultaneously (worst scenario) was calculated above and the total dust 
emission values were found as 0,676 kg/hr for the drilling locations and 0,83 kg/hr for the 
plant site.  In this case and since the total mass flow of the PM10 dust emission calculated 
with the controlled emission factors is lower than 1kg/hr, it is not necessary to determine 
the value of contribution to the air pollution. 

 
In order to minimize the emissions of the vehicles, according to the "Exhaust Values 

Control and Gaz and Diesel Quality Regulations" enacted by publication in the Official 
Monitor dated 30.11.2013, number 28837; the routine checks of all the vehicles and 
equipments to be used shall be made and the vehicles which need maintenance shall be 
taken to the maintenance and other vehicles shall be used until the maintenance of such 
vehicles is completed. Furthermore, they will be warned to operate in compliance with 
“Traffic Law” and to pay attention to loading in compliance with the loading standards in 
particular. 
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Within the scope of the "“Kızıldere-III Geothermal Energy Power Plant Capacity 
Increase (From 100 MWe to 180 MWe)” project; it is planned to construct the units such 
as working/storehouse area, power plant area, steam turbine, generator, secondary cycle 
plant (binary plant), exchanger system, condenser system, noncondensing gas exhaust 
system, recirculation water system, cooling waster system, auxiliary systems, power plant 
instruments and control systems, cooling tower wellhead systems, production and 
injection system and to produce energy. The General Settlement Plan with scale of 
1/1.000 indicating all of these units and their locations is annexed (See. ANNEX-7). 

 
Project area is a flat terrain and only foundation excavation works will be performed 

in the settlement area of the power plant building. Before starting the works he topsoil 
over the project area will be scrubbed and laid to the proper sections of the land according 
to the related techniques. It shall be stored on an area not higher than 2 m within the 
project area and a to ensure the oxygen circulation within the soil. No activities related to 
the surface soil shall be made during the rainy days and the scrubbed soil shall not be 
stored within the sloughs. 

Maximum diligence shall be shown for the balancing of the excavation and fillings at 
the works to be made during the preparation and construction activities within the scope of 
the “Kızıldere-III Geothermal Energy Power Plant Capacity Increase (From 100 MWe to 
180 MWe)” project and the excavation material resulting from the units and auxiliary units 
to be installed shall be used for the filling, grading and landscaping. 

 

The quantities of the excavations and fillings to be made within the scope of the 
project were given separately for the plant area and drilling locations at the Table III.1.1.  

 
Table III.1.1. Topsoil and Earthworks Quantity which may occur at the Plant and Drilling Location 
 

 
 

PLANT AREA DRILLING AREA (1 AREA) 

AREA(M2) DEPTH(M) QUANTITY(M3) AREA(M2) DEPTH(M) QUANTITY(M3) 

Stripping Excavation 
(Topsoil) 

75,900 0.30 22,770 10,000 0.30 3,000 

Earthworks 20,800 2 41,600 525 3.00 1,575 

 
The excavation activities to be performed during the land preparation and 

construction activities will be carried out in accordance with the clauses of “Excavation 
Earth, Construction and Ruin Wastes Controls Regulations” entered into force by 
publishing in the Official Gazette dated 18.03.2004 and numbered 25406.  

 
During the excavation activities of the said project, the control precautions defined 

below will be taken in accordance with the Regulations of Excavation Land, Construction 
and Ruins Wastes Control. 

 
 The excavation soils other than the topsoil shall be firstly used for filling, recreation 

and similar purposes. 
 During the earthworks the topsoil will be stored separately from the sub soil and will 

be separately stacked on the temporary storage sites determined on the project 
area in order to be reused by excavation depending on its depth and structure.  

 In order to prevent the loss that could be occurred during the storing the vegetable 
soil and to protect the land quality; it will be provided that the place where the 
vegetable soil will be stored will not be more than 5% slope. 

 In case of exposing the vegetable soil for a long time; it will be provided that its 
surface will be covered by rapid growth plants. 

 The vegetable soil that is collected separately will be reused during the land levelling 
and rehabilitation activities. 

 During the excavation activities, the amount of soil after excavation will be assessed 
in the activity area in order to balance the filling volumes. 
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 The regions where the excavation and filling processes are performed, in order to 
protect the human and other creatures’ security, organize the life and to reuse the 
area, it shall be provided that the it will be rehabilitated in accordance with the 
natural topographic structure. 
 
During the rehabilitation activities to be performed, it shall be acted in accordance 

with the following matters:  
 

  As a result of the rehabilitation activities, the natural view will be provided to the 
field. 

  The utilization of the structure to be occurred as a result of the application of the 
project and the new area will be in full adaptation with the local environmental 
conditions and a safe environment will be provided for all creatures. 

  The field around will be secured sufficiently in terms of water traffic.  
  Based on the planting activities to be performed on the area, it will be covered by 

vegetable top cover soil and will be planted. 
 
In all excavation works, provisions of ''Excavation Soil, Construction and Wreckage 

Waste Control Regulation'' enforced by being published in the Official Gazette dated 
18.03.2004 and number 25406 shall be complied with and all actions shall be realized in 
conformity with the same. On the other hand, during the activities to be performed, it will 
be acted in accordance with the clauses of Regulations on Control of the Soil Pollution 
and Point Source Polluted Fields entered into force in Official Gazette dated 08.06.2010 
and numbered 27605. 

 
III.2. The transport substructure plan within the scope of the project, the 

operations related to the construction of this substructure; the materials to be used, 
the chemicals, the vehicles and equipments and the mechanical works emitting dust 
during the construction of the substructure such as breaking, grinding, transport 
and storage 

 

“Kızıldere-III Geothermal Energy Power Plant Capacity Increase (from 100 
MWe to 180 MWe)” project area is located 180 m north of D-320 Denizli-Aydın 
Highway. During the preparation and construction phases of the project area and the 

commissioning phase, the route of connection roads between D-320 Highway and 
Kızıldere settlement will be primarily and frequently used 

 
. The information published as of 2015 regrading the "Yearly Average Daily Traffic 

Values and Transport Information according to the Traffic Segments of the Highways and 
National Highways" released every year by the Transport and Cost Surveys Branch 
Directorate of Head of Strategical Development of General Directorate of Highways of 
Turkish Ministry of Transport, Maritime Affairs and Communication are provided below. 

 
According to the data of closest mobile vehicle counting and classification station to 

the project area the yearly average daily traffic values are: 8.650 vehicles, 826 medium 
commercial vehicles, 504 buses, 1.574 trucks, 1.601 trucks+trailer and tow trucks. The 
passage of 13.155 vehicles in total is observed (See Figure III.2.1.).  
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Figure III.2.1. Traffic Volume Map 
Resource: 2015 year 2nd Regional Directorate Highways Traffic Volume Map 

 
Within the scope of the project and during the preparation and construction phase, 

the passage of daily approximative 15 vehicles, 10 medium commercial vehicles and 13 
trucks to the project area is estimated. During the commissioning phase, while all the 
facilities are active,  the entrance-exit to the facilities of approximative 30 vehicles, 15 
medium commercial vehicles, 2 service buses and 5 trucks per day is estimated. Taking 
into consideration such numbers as well as the 2013 year average daily traffic values it is 
believed that a significant increase will not occur. The traffic load which will occur due to 
the project is scrutinized at Table III.2.1. 
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Table III.2.1. Data for the Movable Vehicle Inventory and Classification Station that is closest to the project area 
 

 

Movable 
Vehicle 

Inventory and 
Classification 

Number of Vehicle 
in the scope of 

the project (daily) 
(construction) 

Addition Traffic 
Burden in the 
scope of the 
activity (%) 

(Construction) 

The number of 
vehicle in the 
scope of the 

activity (daily) 
(operation) 

Addition Traffic 
Burden in the 
scope of the 
activity (%) 
(Operation) 

automobile 8,650 15 0.17 30 0.34 

Medium 
Burden 
Commercial 
Vehicle 

826 10 1.21 15 1.81 

Bus 504 - - 2 0.39 

Truck 1,574 13 0.82 5 0.31 

Lorry+Trailer, 
Tow 
Truck+Semi-
Trailer 

1,601 - - - - 

TOTAL 13,155 38 0.28 52 0.39 

 
The routine controls of each vehicle and equipment to be used will be provided and 

the vehicles that are required to be taken into maintenance will be repaired and until 
completion, other vehicles will be used; especially the loading process shall be carried out 
in compliance with the loading standards.. Every kind of measures regarding the traffic 
safety for the entrance to and exit from the roads during the construction and 
commissioning phases shall be taken by the investor company in line with the opinions of 
2nd Regional Directorate of Highways. 

 
The highways shall not be damaged during the construction and commissioning 

phases and in case any damages occur then all the damages shall be covered by the 
investor company within the frame of the protocol to be made with the 2nd Regional 
Directorate of Highways. An access way to “Kızıldere-III Geothermal Energy Power Plant" 
area is available and it is planned to be used within the scope of the project. The 
maintenance and repair of the current roadsshall be made by the investor company. 

 
The opening of new roads other than the improvement and rehabilitation of the 

current substructure is not planed and there will be no dust emission resulting from the 
construction of the related substructures. In order to minimize the emissions of the 
vehicles, according to the "Exhaust Values Control and Gaz and Diesel Quality 
Regulations" enacted by publication in the Official Monitor dated 30.11.2013, number 
28837; the routine checks of all the vehicles and equipments to be used shall be made 
and the vehicles which need maintenance shall be taken to the maintenance and other 
vehicles shall be used until the maintenance of such vehicles is completed. Furthermore, 
they will be warned to operate in compliance with “Traffic Law” and to pay attention to 
loading in compliance with the loading standards in particular. 

 
"Highways Traffic Law" number 2918 and all the laws and regulations regarding to 

the highways and all the provisions of the current "Regulation on the Facilities to be 
Constructed and Opened on the Sides of Highways" in force shall be observed. The 
provisions of the "Regulation on the Road Transport of the Dangerous Goods" shall be 
observed during the transport of the materials classified as dangerous. 

 
The construction materials needed for the project shall be supplied from the closest 

suppliers and no borrow pits or concrete plants will be constructed during the project. 
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III.3. Operations to be carried out in order to ensure the ground security 
(bearing capacity, allowable stress, settlement calculation) 

 
The Geologic-Geotechnical Investigation Report Based on the Mater Plan with 

Scale of 1/5.000 and Implenetary Development Plan with Scale of 1/1.000 was prepared 
for Kızıldere-III Geothermal Energy Power Plant. Within the scope of such report 2 test pit 
for geotechnical purposes with depths of 4.00 and respectively 4.50 m were opened and 
12 drilling tests with depths ranging between 12.00 and 15.00, at a total depth of 180 m 
were performed.  Moreover 8 seismic MASW measurements, 8 Seismic Refraction, 5 
Micro-tremor and 9 layout resistivity measurements were made. 

 
The project area consists of blocks, pebbles, sand, silts and clays which were 

moved by the streams from the mountains delimiting the basin from the north. The clay 
mixtures predominant areas have in general different shades of brown and are yellow. 
The silt predominant areas are brown, locally gray and with spots. The most frequent unit 
within the fan sediments are the mixtures of sand-silt-clay. The project area consists of a 
topsoil horizon mostly brown with the top thickness varying between 0,5-2.00 m with the 
mixtures of silt-sand ranging between 0,5-9.00 m and thin and coarse composites with the 
sizes of poorly graded gravels between 9.00-15.00 m. 

 
According to the bearing capacity evaluation made for the ground which forms the 

regional alluvial fan, the minimum bearing capacity is calculated as qa=1,37 kg/cm2, and 
the maximum bearing capacity as  qa=4,75 kg/cm2. According to the settlement analysis 
made for the ground which forms the project area, 3,46 cm settlement is expected on the 
ground after the loading and this value is under the allowable settlement limits. Moreover, 
the drilling made in the project area revealed no underground water and there are no 
liquefying risks. 

 
Because the project is present in 1st degree dangerous seismic zone, all 

construction works within the scope of the project will be carried out according to 
"Regulation on buildings to be constructed in Earthquake Zones" of Abolished Ministry of 
Public Works and Settlement dated 06.03.2007 which entered into force after being 
published in the Official Gazette No.26454 and the provisions of the Regulation regarding 
to making changes in this regulation dated 03.05.2007 published in the Official Gazette 
No.26511. 

 
Suitable drainage systems will be constructed in order to care the instant water 

flows that may reach to the real estates via the seasonal rains and to prevent the access 
of surface water and waste water to the construction foundations and the natural 
resistance of the surface will be protected. All kinds of excavation works will be performed 
on arid days all the way. 

 
There is no surface drainage network in the project site. It is possible to have a 

superficial flows in the direction of the slide in rainy seasons in the project site. Thus 
required precautions will be taken against the superficial flow risk that may occur due to 
the strong seasonal rains. 

 
During the application stage; a surface survey in parcel basis will be also performed 

and according to the quality of the superstructure; the type of the base, depth of the base 
and the engineering parameters of the level where the base will be carried (stability 
analysis, expansion, grounding, bearing capacity etc.) will be determined and all the 
interpretations and calculations will be performed in detail. 

 
Moreover all the construction measures which shall be taken for the geologic risks 

indicated in the results and recommendations sections of the geologic-geotechnical 
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investigation reports prepared for the project area based on the master plan shall be 
observed. 

 
 
 
III.4. Where and how to make process about the flood prevention and drainage 
 

The most significant groundwater within the perimeter of the project area is the 
Büyük Menderes Stream located at app. 1 km distance from the project area. The stream 
has a controlled fall from east to west within its bed. For the project area and its 
surroundings the streams with seasonal flow which drain the heights from the north which 
may cause floods during the pluvials and the high underground water levels will be taken 
under control by means of regional watering and draining channels and will be guided to 
the Büyük Menderes Stream. All the precautions to be taken against a possible flood risk 
that may come together with seasonal rains in such channels will be taken by the activity 
owner. 

 

While the foundation pit is excavated during the construction, it should be taken into 
consideration that the perched waters within the sand-gravel layers and the surface 
waters may reach the pit and thus the necessary pumping measures shall be taken. 
Moreover the necessary insulation measures against the surface and leachate at the 
basement levels as well as the drainage measures for the sub-bases shall be taken. 

 

When additional measures are required to prevent the regional floods, actions will 
be taken as per instruction and information provided by the General Directorate of State 
Hydraulic Works. Also during the construction phase of the project all the substructure 
drainage systems will be projected taking into consideration the maximum precipitation 
values observed in the standard periods. 

 

Also, during the construction and commissioning phases, the materials and wastes 
will not be thrown to the adjacent riverbeds, such riverbeds will not be intervened and the 
current anti flood structures will not be damaged and there will not be performed any 
activities which may affect the flow of the stream. Moreover the provisions mentioned in 
the Premiership Circular regarding to the "Riverbeds and Floods" number 2006/27 will be 
observed. 

 

III.5. Dangerous, toxic, combustible and explosive materials to be used during 
the construction and commissioning phases; their transport, storage, usage 
purposes and dangers which may occur during the usage of such materials 

 

No dangerous, toxic, combustible and explosive materials will be used during the 
production in the geothermal power plants planned to be installed and commissioned. 
However the insulation oils are used for the transformed within the power plant area. In 
case of major breakdowns at the plant, during the transfer of the oil and as a result of the 
accidents which may occur, the leakage will be prevented by spilling absorbents such as 
sand, gravel or sawdust over the spilled or effused insulation oil and then this mixture will 
be putted into drums and stored. The approximate life of the insulation oil is between 25 to 
30 years. The details on the transport, storage and disposal of the expired insulation oils 
are given at the Section III.21. 

 

In case that there is planned to use any materials as dangerous, toxic, combustible 
and explosive materials other than the insulation oil and / or if they are stored, the 
activities shall be carried out according to the provisions of "Code of Measures to be 
Taken at the Workplaces and for the Works where Combustible, Explosive, Dangerous 
and Hazardous Materials are Used" published in the Official Monitor dated 27.11.1973, 
number 7551.  
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III.6. Specifications of all the units within the scope of the project, the specific 
activities to be performed in the specific units [mechanical-electrical capacity of the 
power plant], the capacities of the units, the target locations, populations and/or 
regions of supply of the power to be produced in the units, electrification plan 
within the scope of the Project, the operations to be carried out for the 
implementation of the said plan and the materials to be used 

 

The details were proved at Section I.1.1. 
 

III.7. The water quantity which will be off during the test run of the power plant, 
the recipient and methods of disposal 

 
The properties such as geochemical, temperature, pressure and flow of the 

resource shall be known before determining the design parameters of the power plant for 
the geothermal energy power plant projects.  Thus it is obligatory to run tests of the wells 
before determining the most appropriate and suitable technological details for the power 
plant. During the short term (2-5 days) tests to be run at the drilling locations, the fluid 
which will come out from the wells will be transferred to the storage pond at the end of the 
preparation works within the scope of the Kızıldere-III Geothermal Power Plant and  it is 
planned to be reinjected from the reinjection wells to the geothermal reservoir by means of 
pumps.  

 
As mentioned above the test runs will be made in order to reveal the properties of 

the geothermal fluid.  Thus the quantity of the fluid likely to be off during the short term 
test runs in the current state is cannot be clearly expressed. 

 
In case the discharge of the test waters is obligatory the waters shall be stored in 

the impermeable area to be prepared at the drilling site at the suitable sizes and the shall 
be cooled down to 35 oC’ and discharged to the closest surface water during the times of 
than the watering period (April 1st - September 30th) with the maximum flow of 10 l/sec 
observing the criteria mentioned in the Table 9.5 of "Water Pollution Control Regulation". 

 
In case it is obligatory to discharge the test waters to the surface waters then the 

21st Regional Directorate of State Hydraulic Works, the Aydın Prefecture and the 
Provincial Directorate of Environment and Urbanization shall be informed. 

 
III.8. Information regarding the cooling system, cooling water flow chart, 

supply of the cooling water, the chemicals to be used and their quantities, the 
discharging medium of the cooling water and the effects on the discharging 
medium 

 
2.800ton/hr geothermal fluid will be used in the power plant for energy production 

purposes within the scope of the project. The circulation water to be used in the cooling 
unit in order to take the excessive heat from the geothermal fluid after the production of 
the energy shall be ensured and no water will be added to the system. Water will be 
added just once to the system and the necessary water is planned to be supplied from the 
municipality. 

 
Some conditionings shall be made with some of the chemicals before the usage of 

the cooling water. The chemicals will be used especially for the setting of the water pH 
and of the hardness degree and in order to take actions against the bacteriologic 
contaminations and to prevent the corrosion and lime. 
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Within the scope of “Kızıldere-III Geothermal Energy Power Plant Capacity Increase 
(from 100 MWe to 180 MWe)” project, it is planned to use 4 chemicals for the chemical 
conditioning of the cooling tower. Such chemicals and their usage purposes are given 
below: 

 
1. 15% Sodium Hypochlorite  It is used against bacteriologic contamination. 
2. Nalco 3434 (Commercial Name): It is used against bacteriologic contamination by 

activating the Chlor activator and the Biodispersant Sodium Hypochlorite. 
3. Nalco 3DT180 (Commercial Name): Prevents the corrosion and the scale.  
4. Nalco 3DT190 (Commercial Name): Anti limescale dispersant.  
 
 
 
 
 
Preferred Water Conditioning Limits of the Cooling Tower 

 
pH  : 6,5-9,0 (special materials will be required out of these 

limits). 
Temperature  : maximum 125 F (51,66 oC), or together with the 

special material up to 150 F’a (65,55 oC). 

Langelier Saturation Index: between 0-1 

M-alkalinity  : 100-500 ppm (as CaCO3 ) 
Silica  : maximum 150 ppm (as SiO2 ) 
Iron  : maximum 3 ppm 
Manganese  : maximum 0.1 ppm 
Sulphides  : In case of copper alloys more than 1 ppm causes 

corrosion of the iron, steel and galvanized steel. See 
the following table for the film filled limits. 

Ammonium  :maximum 50 ppm in case of cooper alloys 
Chloride  : limit for the tree structures: 1 ppm free residual 

intermittent (shocking) or maximum 0,4 ppm 
continuous 

Organic solvents  : They are deforming the plastics and trigger the 
biologic reproduction. These from trace quantity may 
be accepted (for example<50 ppm)  

TDS : Over 5.000 ppm affects the thermal performance and 
may damage the wet/dry areas alternatively such as 
fan deck and ventilation slot. 

Individual ions 
Cations:   
Calcium : maximum as 800 ppm (CaCO3)  
Magnesium : depending on pH and silica levels 
Sodium : unlimited 
Anions:  
Chlorides : maximum 750 ppm (as NaCl) 455 ppm as Cl- The limit 

of the galvanized towers is 500 ppm as NaCl 
Sulfates : as maximum CaCO3 800 
Nitrats : 300 ppm as maximum NO3 (bacteria nutrient) 
Carbonates/bicarbonates : maximum 300 ppm as CaCO3  

 
General Water Quality Guides for the Circulation Water of the Cooling Tower 
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Temperature: The standard industrial tower designs assume  120 F (48.88 oC) hot 
water. The design or the material need to be changed in case of high temperatures. Many 
of the thermoplastic compounds and the galvanized coatings will be affected. 

 

pH: The generally acceptable pH level is between 6,5 and 9,0. pH under 5,0 may be 
accepted if there is no galvanized steel. The lower pH will affect the steel, the concrete 
and cement products, the fiberglass reinforced polyester and aluminum. The higer pH will 
affect the fiberglass reinforced polyester, the wood products and the aluminum. 

 

Chlorides : For galvanized steel: maximum 750 ppm (as NaCl) or 450 ppm as Cl,  
300 serial for stainless steel; maximum 1500 ppm (as NaCl) or 900 ppm as Cl, 
316 for stainless steel: maximum 4000 ppm (as NaCl) or 2400 ppm as Cl, 
Silicone bronze is preferred for concentrations over 4000 ppm.  
 
 

Calcium: 
In general the calcium under 800 ppm (expressed as CaCO3 ) will not cause calcium 

sulphate precipitation. The Langelier Saturation Index or the Ryzner stability index shall 
be calculated for the calcium carbonate precipitation trends. The calcium carbonate 
precipitations may be prevented by acid treatment but this will not prevent the calcium 
sulphate precipitations.  

 

Sulphides:  
The maximum quantity recommended in order to prevent the impact on the type 1 

cement is 1.200 ppm as CaCO3 . If the calcium exceeds 800 ppm, the sulphide shall be 
kept stable at 800 ppm in order to prevent the precipitation (it can be lower in case of arid 
climates). Other than these sulphide levels up to 5.000 ppm may be accepted.  

 

Silica: 
The Silica as  (SiO2) in general from limit up to 150 ppm will prevent the precipitation 
 

Iron: 
Limit 3 ppm iron in general forms a red film on the surface of the tower and causes 

precipitation issues. The iron also accelerates the deformation of the wood products. 
 

Manganese: 
Limit 0,1 ppm 
Total dissolved solids (TDS): 
The quantities lower than 25 ppm can be accepted for the film filling. If the 

suspended solid substances are higher than 25 ppm the bacteria cleaning is critical.  
 
Oil and Grease:  
More than 10 ppm causes thermal performance loss. 
 
Nutrients: 
The nitrates, ammonium, oils, glycols, sugars, phosphates and wood frits increase 

the bacterial growth and in this growth causes tower issues. 
 
Ammonium: 
The limit is 50 ppm in case of cooper alloys. 
 
Organic solvents: 
They damage the plastics and shall be avoided. 
 
Sulphides  : 



ZORLU DOĞAL ELEKTRİK ÜRETİMİ A.Ş. KIZILDERE-III GEPP CAPACITY INCREASE (FROM 100 MWE TO 180 MWE) 
 EIA REPORT 

98 

They are corrosive against the galvanized metals and cooper alloys. The sulphides 
and the chemicals used to eliminate the sulphide damage the wood products. The 
sulphides also cause the bacterial growth which in turn results in the contamination of the 
film filling. The quantity of the sulphide shall not be less than 0,5 ppm for the cross filled 
film and 1,5 ppm for the low blocked film filling.  

 
Langelier Saturation Index: 
The ideal would be between 0 and +1,0. The negative LSI indicates corrosion trend 

and the positive LSI the precipitation trend.  
Factors necessary for the calculation;  1) total dissolved solid quantity 
      2) temperature of the hot water 
      3) hardness of calcium 
      4)total (M) alkalinity  
      5) pH 

 
 
Water treatment chemicals: 
The chloride (the most common fatal chemical) damages the wood products. For a 

tower made of wood in case of maximum 1 ppm free residual chloride intermittent 
treatment is preferred.   If continuous chloring will be made there shall be maximum 0,4 
ppm free residual.  There are many special chemicals to control the precipitation, the 
corrosion and the biologic reproduction and they shall be used with care. For example the 
corrosion inhibitors designed to remove the chromates are affecting all the metals from 
the system. Also, the combination of the chemicals leads to the recreation and this causes 
falls in the performance of the treatment. Some of the chemicals, i.e. the surface active 
substances, the solvents and the anti foam additives increase the drift velocity. 

 
Biologic Oxygen Need: 
The waters with BOD higher than 25 ppm shall not be used as circulation water.  
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Figure III. 8.1. Cooling Tower Flow Chart 

 
 
 
 
 
III.9. The emissions occurring from the plant, measures regarding the 

decreasing of the emissions, determination of the greenhouse gas emissions and 
their impacts on the climate changes 

 
It is impossible to prevent the dust emission during the land preparation and 

construction phases of the power plant due to the topsoil scrubbing, excavation-filling 
works and movements of the vehicles. The quantity of such emissions and the 
assessments within the scope of the environmental regulations are presented in the 
Section III.1. No greenhouse gas emissions are expected during the land preparation and 
construction works. 

 
During the commissioning phase of the power plant gases which will have the 

impact of the greenhouse gases such as non condensing carbon dioxide and methane, 
within the geothermal resource, will be released.  The geothermal fluid contain non 
condensing gases in varying quantities depending on the reservoir conditions as well as 
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the heavy metals and chemicals. These gases are dissolved within the geothermal fluid 
since they are under a a certain pressure in the reservoir.  During the commissioning 
phase of the geothermal power plant, at the stage of transforming the pressure and the 
temperature of the geothermal fluid to the electric energy the fluid will loss pressure and 
temperature and accordingly the contents of the non condensing gas emissions will be  
CO2, N2, CH4, H2S, H2, O2, Ar, C2H6 and C3H8  and CO2 with an approximate volume of 
99% will have an important place compared to the other gases trace amount. 

 
Only emissions from cooling tower are expected during the commissioning phase of 

the project. The usage of 2.800 ton/hrs in total of geothermal fluid is planned to be used in 
the Kızıldere-III GEPP Capacity Increase Project which will have a power of 80MWe. The 
non condensing gas amount within this amount is approximately 37 ton/hrs. (4) The mass 
flow values shall be calculated in order to compare such emission with the limit values 
provided in the "Industrial Air Pollution Control Regulation". As a result of the samplings 
and analyses performed in the regional wells by CNR-Institue of Geosciences and Earth, 
the mole percentages of the gases within the geothermal fluid were calculated and the 
average mole percentages were submitted in the following table. 

 
Table III.9.1. Mol Percentage of the Gases Inside of 1 Mole at the Exit of the Cooling Tower  
 

 CO2 N2 CH4 H2S H2 O2 Ar C2H6 C3H8 

Mole 
Percent 

0.9927500 0.0037590 0.0028600 0.0004490 0.0000580 0.0000420 0.0000300 0.0000260 0.0000060 

Resource: Zorlu Doğal Elektrik Üretimi A.Ş. Analysis Report 

 
Accordingly, the gas emissions expected from the cooling tower were calculated as 

below:  
 
The weight of one 1 mole og gas; 
 
0,9927500x44 g/mole (CO2) + 0,003759x28 g/mole (N2) + 0,00286 x 16 g/mole 

(CH4) + 0,000449x34 g/mole (H2S) + 0,000058x2 g/mole (H2) + 0,000042x32 g/mole (O2) 
+ 0,00003x39,9 g/mole (Ar) + 0,000026x30 g/mole (H2) + 0,000006x44 g/mole (H2) 

 
=~43,85 g/mole 
 
Thus, the emission quantities for each were calculated: 
 

CO2 = 37 ton/h x 8.760 h/year x 0,992750 x 44 g/mole / 43,85 g/mole  =  322.871 
ton/year 
 

N2 = 37 ton/h x 8.760 h/year x 0,003759 x 28 g/mole / 43,85 g/mole  =       778 ton/year 
 

CH4 = 37 ton/h x 8.760 h/year x 0,002860 x 16 g/mole / 43,85 g/mole  =       338 ton/year 
 

H2S = 37 ton/h x 8.760 h/year x 0,000449 x 34 g/mole / 43,85 g/mole  =       113 ton/year 
 

H2 = 37 ton/h x 8.760 h/year x 0,000058 x 2 g/mole / 43,85 g/mole  =       0.9 ton/year 
 

O2 = 37 ton/h x 8.760 h/year x 0,000042 x 32 g/mole / 43,85 g/mole  =       9.9 ton/year 
 

Ar = 37 ton/h x 8.760 h/year x 0,000030 x 39.9 g/mole / 43,85 g/mole  =       
 8.8 ton/year 
 

C2H6 = 37 ton/h x 8.760 h/year x 0,000026 x 30 g/mole / 43,85 g/mole  =       5.8 ton/year 
 

C3H8 = 37 ton/h x 8.760 h/year x 0,000006 x 44 g/mole / 43,85 g/mole  =       2.0 ton/year 

                                                 
4 Resource: As a result of the analyses and assessments performed by the investor company in the region 

approximately 1,32% of the resource consists of non condensating gases. 
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. 
 
According to the inventory results of the Turkish Statistical Institute, the total 

greenhouse emission of Turkey in 2013 was calculated as 459,1 million ton (Mt)5 as the 
equivalent of CO2 . With the "Kızıldere-III GEPP Capacity Increase Project" 331.327 ton 
CO2/year (322.871 ton CO2/year+ (25 CO2/CH4

(6) x 338 ton CH4/year)) of emissions are 
expected from the plant of 80MWe power.  Namely, it is estimated that the possible 0,33 
Mt CO2/year emissions of the plant will increase the national greenhouse gas emissions 
by 0,07%. 

 
III.10. The properties of the geothermal fluent transport pipes, preventive 

actions against the crustation of the pipes, the chemical properties and quantities 
of the inhibitor to be used 

 
Preinsulated bonded pipes are used in order to minimize the heat loss on all the 

lines on which the hot or cold fluids are transferred. The preinsulated pipes manufactured 
according to TS EN 253 standard have an insulation life of 30 years at continuous 
temperature processing at 120 °C, 50 years at 115 °C and more than 50 years at the 
temperatures under 115 °C. They are known on the market as "geothermal pipes", 
"bonded pipes" or "preinsulated pipes". The insulation material is polyurethane. The 
polyurethane consists of rigid foam, poliol and isocyanate compounds. The heat 
conductivity is 0,0274 W/(mK) and the density as per standard is 60 kg/m3. HDPE 100 
casing pipe is used as sheath. THe preinsulated pipes are used for the central heating 
and cooling systems, fire lines, oil lines, greenhousing, thermal hotels, dwellings, industrial 
plants and shipyards. 

 
While there are no significant differences in the heavy metals, toxic chemicals and 

the gas types contained by the geothermal fluids, their percentages may vary depending 
on the location of their reserves.  

 
The geochemical analysis report of the well with the similar characteristics was 

provided in Annex-1.9’ in order to determine and evaluate the heavy metal and toxic 
chemicals contained by the geothermal fluid resulting from the wells which will be used 
during the production phase within the scope of “Kızıldere-III Geothermal Energy Power 
Plant Capacity Increase (from 100 MWe to 180 MWe)” project  

 
n order for the geothermal fluid with the characteristics indicated in the analysis 

report provided at Annex-1.9’ to be able to be used for the energy production,   Kullanılan 
her bir kuyuda kurulacak sistem ile borulardaki ve temas yüzeylerdeki korozyonun önüne 
geçilerek gerek çevre gerekse de işletme sorunları engellenmiş olacaktır. Temizleme 
yöntemlerinin seçimi, kuyu testlerinin tamamlanması ve detay projelendirmede tespit 
edilecektir. 

 
İşletme esnasında kuyularda, sadece çökelme ve kabuklaşmayı önlemek için 

kimyasal kullanılacaktır. These chemicals are polymer and phosphonate based inhibitors. 
Fosfanatlı inhibitörler su içerisinde bulunan kalsiyum minerallerinin “-“ yüklü karbonat 
iyonlarıyla birleşmesini önlemek amacıyla kalsiyum gibi “+” yükü iyonların etrafını sarıp 
onları “-“ yükle yüklerler ve kalsiyum karbonat bileşiği oluşmasını önlerler. Polimerli 
inhibitörler, çekirdek şeklinde oluşan kalsiyum karbonat vb. bileşiklerini büyümeden, kuyu 
ya da hat boru yüzeylerine yapışmadan kendi bünyelerine alarak taşırlar. Genelde, 3–4 
ppm aralığında seyreltilerek kuyulara basılır. 

                                                 
5 Resource: http://www.tuik.gov.tr/PreHaberBultenleri.do?id=18744 
6 Resource: http://climatechangeconnection.org/emissions/co2-equivalents/ 

http://www.tuik.gov.tr/PreHaberBultenleri.do?id=18744
http://climatechangeconnection.org/emissions/co2-equivalents/
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İnhibitörlerin kullanılmama durumunda aşağıdaki fotoğrafta görüldüğü gibi borularda, 

kalsiyum karbonat (CaCO3) çökelimi olur ve boru çaplarında daralma hatta tıkanma riski 
oluşur. 

 

 
Figure III.10.1. Crustation and Profile 

 
Jeotermal akışkanın ihtiva ettiği ve harici olarak dozlanan kimyasalın, hali hazırda 

işletilen Kızıldere-I, Kızıldere-II santrallerinde olduğu gibi kapasite artışı planlanan 
Kızıldere-III Jeotermal Enerji Santralinde de kullanılacak enjeksiyon sistemi teknolojisi ile 
kapalı çevrim bir sistem içerisinde taşınacağından dolayı dış çevre ile etkileşimi 
engellenecek ve muhtemel çevresel etkisi önlenmiş olacaktır. Bahse konu enjeksiyon 
sistemi, jeotermal rezervuarlardan yapılan sondajlı üretimlerde işletme sırasında jeotermal 
akışkanın çevre ile etkileşiminin (temas/deşarj edilmemesi) engellenmesinin yanı sıra 
kaynağın sürdürülebilir kullanımı amacıyla rezervuarı beslemesi bakımından, işlevi 
tamamlandıktan sonra tekrar yeraltına gönderilmesi için tercih edilen bir prosestir.  

 
The injection line starts from the exit of the cycle plant and ends in the injection 

wells. Enjeksiyon hattı esas olarak gömülü vaziyette ve tümüyle kaynaklı bağlantı olması 
dolayısıyla sızıntının arıza dışında olması mümkün olmamaktadır. Açıktaki enjeksiyon 
hatlarında ise jeotermal akışkan sızıntıları, drenaj kanalları marifeti ile By-Pass havuzuna 
yönlendirilmektedir. 

 
Enjeksiyon veya santral ile ilgili herhangi bir problemle karşılaşılması sonucu 

santralin devre dışı kalması ihtimaline karşı ise Kızıldere-III JES projesi kapsamında 
hazırlık çalışmalarında son aşamaya gelinen 20.000 m3’lük havuza ek olarak kapasite 
artışı projesi kapsamında 10.000 m3’lük 1 adet depolama havuzu bulundurulacaktır. Bu 
havuz, enjeksiyon problemi giderilene kadar jeotermal sıvının depolanması amacıyla 
kullanılacaktır. Problem giderildikten sonra havuzda biriktirilen su herhangi bir alıcı ortama 
deşarj edilmeden tekrar enjeksiyon sistemine verilecektir. 

 
Dolayısı ile jeotermal akışkan ve kullanılan kimyasalların hem çevre ile etkileşimi 

engellenmiş ve muhtemel çevresel etki önlenmiş olacak hem de kaynağın sürdürülebilirliği 
sağlanmış olacaktır. 

 
The geothermal fluids contain non condensing gases in varying quantities 

depending on the reservoir conditions as well as the heavy metals and chemicals. These 
gases are dissolved within the geothermal fluid since they are under a a certain pressure 
in the reservoir.  During the commissioning phase of the geothermal power plant, at the 
stage of transforming the pressure and the temperature of the geothermal fluid to the 
electric energy the fluid will loss pressure and temperature and accordingly the contents of 
the non condensing gas emissions will be  CO2, N2, CH4, H2S, H2, O2, Ar, C2H6 and C3H8  
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and CO2 with an approximate volume of 99% will have an important place compared to 
the other gases trace amount. 

 
III.11. Jeotermal kaynağın fiziksel ve kimyasal özellikleri, jeotermal akışkanın 

iletim hattı ile ilgili yapılacak işlemler (üretim kuyuları-santral-reenjeksiyon kuyuları 
arası mesafe), bu işlemlerin nerelerde ve nasıl yapılacağı (yeraltı, yerüstü) rezervuar 
ve re-enjeksiyon kuyuları ile ilgili işlemlerin nasıl yapılacağı, açılacak kuyu adedi, 
kuyuların kapasiteleri, (teçhis planı), kuyu litolojik logları, rezervuarın yayılımı 
kuyuların debisi, kuyubaşı basıncı ve sıcaklığı, 

 
Bölgede tektonik hareketler sonucu ikincil geçirgenlik kazanmış Pliyosen kireçtaşları 

birinci hazne kayacı, Paleozoyik yaşlı mermer, kuvarsit ve mikaşist ardalanmasından 
oluşan birimler ise ikinci hazne kayacı oluşturur. Sahadaki örtü kayaç Pliyosen yaşlı 
marnlı ve killi silttaşlarıdır. Jeotermal etkinlik ise; Sıcak su kaynakları (34 °C - 98 °C), 
hidrotermal çökel ve bozuşum ürünleri gibi yüzey belirteçleriyle karakterize edilirler. Sıcak 
su kaynaklarına uygulanan SiO2, Na/K oranı vb. gibi jeokimyasal termometreler hazne 
sıcaklığının yaklaşık 180-260 °C civarında olduğunu göstermektedir. Genel olarak 150 °C 
yi aşan hazne kayaç sıcaklığı en azından sıcak suyun hâkim olduğu jeotermal sisteme 
işaret etmektedir. Kızıldere Jeotermal alanında rezervuar kayaçlardaki gözeneklilik oranı 
0,01-0,05, kalınlık ise 1.000-3.500 m civarındadır. 

 
Kızıldere-III Jeotermal Enerji Santrali üretim aşamasında kullanılacak kuyulardan 

çıkan jeotermal akışkanın taşıdığı ağır metal ve toksik kimyasalların tespiti ve 
değerlendirilebilmesi için aynı rezervuardan alınan ve benzer karakteristiklere haiz olan 
kuyunun jeokimyasal analiz raporu Ek-1.9’ da sunulmuştur. 

 
Within the scope of “Kızıldere-III Geothermal Energy Power Plant Capacity Increase 

(from 100 MWe to 180 MWe)” project, it is planned to use 9 production, 8 reinjection and 1 
observation well that will be opened within the scope of Kızıldere-III Geothermal Energy 
power Plant project and the purposes of the wells to be opened (production, auxiliary 
production, observation, reinjection) will be finalized after the well tests. The process flow 
scheme of the said system is given in Figure I.1.10. 

 
“Zorlu Doğal Elektrik Üretim A.Ş.” tarafından 48 numaralı ruhsat sahasında yapılan 

saha ve masabaşı çalışmaları sonucunda kuyu lokasyonları belirlenmiş, yapılan teknik 
çalışmalar neticesinde Kızıldere-III Jeotermal Enerji Santralinde planlanan 80 MWe’lik 
kapasite artışı sonucu yıllık 592 GWh elektrik üretiminin tamamen yerli kaynaklar ile ülke 
ekonomisine kazandırılabileceği öngörülmüştür. Yatırımcı firmanın daha önceki 
çalışmaları sonucu kuyuların verimlilik seviyeleri tahmin edilmekle birlikte kuyularda kısa 
süreli test aşaması yapılmaksızın bu aşamada her kuyu için verilecek sıcaklık, basınç, 
debi ve jeokimyasal özellikleri yanıltıcı olacaktır. Fakat Kızıldere jeotermal sahasında 
yatırımcı firmanın yapmış olduğu çalışmalara göre ortalama sıcaklık 225 oC, ortalama debi 
300 ton/saat, basınç ise yaklaşık olarak 20 bar dır. Üretim ve reenjeksiyon kuyularının 
nasıl açılacağına dair bilgiler Bölüm I.1’de verilmiştir. 

 
Proje kapsamında kullanılacak kuyuların santral merkezine olan kuşuçuşu 

mesafeleri uzaktan yakına doğru Tablo III.11.1’ de verilmiştir. 
 
Table III.11.1. Sondaj Lokasyonlarının Santral Merkezine Olan Uzaklıkları 
 

KUYU LOCATION ACCORDING TO THE 
POWER PLANT AREA 

DISTANCE (m) 

SAV-16 West 4,210 

SAV-17 West 3,775 

SAV-8 North west 3,730 

KDE-15 West 3,240 

KDE-14 West 2,540 



ZORLU DOĞAL ELEKTRİK ÜRETİMİ A.Ş. KIZILDERE-III GEPP CAPACITY INCREASE (FROM 100 MWE TO 180 MWE) 
 EIA REPORT 

104 

KDE-13 Southwest 2,110 

KD-67 Southwest 1,820 

KDE-12 Southwest 1,720 

KD-66 Southwest 1,440 

KD-68 Southwest 1,300 

KD-60 Southeast 1,090 

KD-58 Southwest 1,070 

KD-61 South 1,070 

KD-51 Kuzey 990 

KD-59 Southwest 680 

KD-49 Southeast 650 

KD-29 - Within the power plant area 

 
III.12. Proje sahasındaki rezervuar miktarı ve parametrelerinin korunması, 

jeotermal suyun çevreye zarar vermesinin önlenmesi amaçlı re-enjeksiyon çalışmaları 
kapsamında yapılacak işlemler 

 
Kızıldere Jeotermal alanı için yapılan modelleme ve simülasyon çalışmaları sonucu 

enerji üretim kapasitesinin %90 olasılıkla (tespit edilmiş) 178,8 MWe, %50 olasılıkla (olası) 
316 MWe ve %10 olasılıkla (mümkün) 516,9 MWe olduğu söylenebilir. 

 
Within the scope of “Kızıldere-III Geothermal Energy Power Plant Capacity Increase 

(from 100 MWe to 180 MWe)” project, it is planned to use a  “Triple Flash+Binary Cycle”. 
9 adet üretim kuyusu vasıtasıyla jeotermal rezervuardan çekilecek 2.800 ton/saat sıvı-
buhar ve gaz karışımı jeotermal kaynak, sistemde öncelikli olarak yüksek basınç 
seperatörlerine (ayrıştırıcı) ulaşacak ve ayrıştırıcıdan elde edilen buhar yüksek basınç 
türbinine gönderilerek türbini döndürecektir. Bu esnada sistemdeki gaz soğutma 
kulesinden atmosfere verilecek olup, sıvı ve buhar karışımının bir kısmı proseste 
kaybolacaktır. Kalan kısım ise alçak basınç seperatörden geçtikten sonra hem rezervuarın 
sürdürülebilirliğinin sağlanması için hem de çevresel etkiyi minimuma indirgemek için 
reenjeksiyon kuyuları vasıtasıyla rezervuara geri basılacaktır. Mevcut durumda 
rezervuardan çekilecek 2.800 ton/saat sıvı-buhar-gaz karışımı jeotermal kaynağın 
rezervuara geri basılması için 8 adet reenjeksiyon kuyusu projelendirilmiş olup, test 
çalışmaları sonrasında reenjeksiyon verimlilikleri netleştirilecek ve gerekli görülmesi 
durumunda ilave reenjeksiyon kuyusu kullanılabilecektir. Böyle bir durumda Çevre ve 
Şehircilik Bakanlığı’na gerekli bildirim yapılarak ÇED Yönetmeliği hükümleri yerine 
getirilecektir. 

 
Reenjeksiyon kuyularında, dolayısıyla kaynağın kapalı çevriminde olası bir problem 

oluşması durumu PLC otomasyon sistemi ile kontrol merkezinde anında görülebilmekte ve 
burada müdahale edilebilmektedir. Reenjeksiyon sisteminde olası arızalar için “Kızıldere-
III Jeotermal Enerji Santrali” projesi kapsamında inşaat çalışmalarında sona gelinen 
20.000 m3 hacimli depolama (pond) havuzuna ek olarak kapasite artışı kapsamında da ek 
olarak 10.000 m3 hacimli depolama (pond) havuzu planlanmıştır. 10.000 m3 hacimli 
havuz, sistemde kullanılacak 2.800 ton/saat jeotermal kaynağı yaklaşık 4 saat 
depolayabilecektir. Arızanın 4 saati aşması durumunda üretim kuyuları otomasyon sistemi 
üzerinden kapatılmakta ve jeotermal kaynak akışı durdurulmaktadır. Dolayısıyla tesisten 
dışarıya herhangi bir jeotermal akışkan transferi söz konusu olmayacaktır. 

 
III.13. İnşaat ve işletme aşamasında flora-fauna üzerine etkiler, proje alanı ve 

etki alanındaki biyolojik çeşitlilik ve doğal kaynaklar üzerine etkileri 
 
The negative impact for the plant species in the construction stage of the project is 

the possibility of facing biomass loss because of having the stripping of soil layer. Within 
the frame of the project area, there are no plant types to be protected according the 
"contract on protection of the European wild life and living environment (Bern Contract)"-
Annex 1. Dolayısıyla faaliyet ünitelerinin inşa edileceği sahalar ve bu sahaların çevresinde 
Bern Sözleşmesi Ek -1 listesinde yer alan flora türü bulunmadığından Bern Sözleşmesi 
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Madde 5’de yer alan hususlara uyulmasına gerek bulunmamaktadır. Çünkü Bern 
Sözleşmesi Madde 5, Ek-1 listesinde yer alan flora türlerinin kasıtlı olarak koparılması, 
toplanması, kesilmesi, köklenmesi, elde bulundurulması veya alım-satımının yapılmasının 
yasaklanması ile ilgilidir. 

 
On the other hand terrestrial fauna species are not the ones to face damage 

particularly, they shall be drawn to more suitable alternative living spaces by leaving their 
existing habitats because of the noise and actions in the environment in the construction 
and operating stages. Alanın yapısı da özellikle çevresi aynı habitat özelliklerini 
gösterdiğinden uygun habitat seçimi ve yerleşimi hayvan türleri üzerinde etkili 
olmayacaktır. 

 
Required warnings shall be made by the owner of the activity to the personnel who 

shall work in the Project in the subject of not giving any damage to fauna species which 
may come to activity area from their natural environments in the construction and 
operation stages of the activity. 

 
There are types of fauna to be absolutely protected according the Bern Contract 

Annex-2 and Annex-3. The Bern contract protection measures and the articles 6. and 7. 
will be followed. These are; 

 
1- (Article 6) about the fauna types to be absolutely protected; 
 

 Any kind of intentional capture, retention, killing, 
 Intentionally doing harm to mating and resting places, and ruining these places, 
 Intentional inconvenience given to wild fauna especially during periods of mating, 

developing, and hybernation, 
 Collecting eggs in wild environment and destroying them intentionally and keeping 

these eggs even if they are empty, 
 Keeping the fauna types dead or alive and internal trade. 

 
2- Article 7 about the fauna types to be protected; 
 
Land Hunting Law Number 4915 (Replaced: Law Number 5728) and related 

Regulations shall be complied with in every stage of the activity; 
Closed hunting seasons and/or other rudiments regulation the operating, 

 
 Temporary or regional prohibitions in suitable situations with the purpose of reaching 

wild fauna to adequate population levels, 
 Particularities of regulating the sales of wild fauna alive or dead, to possess and 

transport with the purpose of selling or to put them on the market shall be complied 
with. 
 
On each stage of the project, the Land Hunting Act number 4915 shall be complied 

with. 
 
III.14. İşletme aşaması beklenen meteorolojik değişiklikler buna bağlı olarak 

yöre halkının en önemli geliri olan zeytin, incir üzerine etkileri için bilimsel rapor ve 
yorumu, işletme aşamasında tarım ürünlerine ve toprak asitlenmesine olan etkileri, 
toprak asitlenmesinin tahmininde kullanılan yöntemler 

 
The environmental impacts of the human produced or transformed energy are 

inevitable. The geothermal energy has no negative impacts when it is used together with 
the proper technologies. However it may cause pollution of such technologies are not 
adopted. 
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The CO2 emission for the unit energy at the geothermal power plant is quite lower 

than the emission of the fossil power plant. Aşağıdaki tabloda jeotermal enerji santrallerin 
diğer enerji santralleri ile karşılaştırılması verilmiş olup, veriler jeotermal enerji 
santrallerinin çevre tehdidinin, diğer konvansiyonel santrallere göre çok daha düşük 
seviyede olduğunu (yaklaşık 20-30 kat) göstermektedir. Bununla birlikte CO2 ve H2S 
gazları için alınabilecek özel önlemler ve arıtma ile bu etki çok daha düşük seviyelere 
indirgenebilir. 

 
Table III.14.1. Gas Emissions of the Miscellaneous Power Plants 
 

Plant Type  
CO2 

kg/MWh 
SO2 

kg/MWh 
NOx 

kg/MWh 
Particulate 

kg/MWh 

Coal Fired 994.0 4.71000 1.955 1.012 

Oil fired 758.0 5.44000 1.814 No info 

Gas Fired 550.0 0.09998 1.343 0.0635 

Hydrothermal- Flash Steam, Mostly Liquid 27.2 0.15880 0 0 

Hydrothermal- Gayzer Dry Steam Area 40.3 0.00009 0.000458 It may be ignored. 

Hydrothermal- Closed, Binary Cycle 0.0 0 0 It may be ignored. 

EPA Average , All USA Power Plants 631.6 2.734 1.343 No info 

Resource: Rectorship of Adnan Menderes University, Goethermal Energy Research and Implementation Center 
Publications, April 2015 

 
The resource of the geothermal energy is the geothermal fluid taken from the 

reservoir located at approximately 2.000-3.000 meters depth with an average temperature 
of 225 oC. As a result of the works carried out by the investor company in the region the 
geothermal fluid with an approximate flow of 2.800 ton/hrs which will be used for the 
project has a 1,32% debit (37 ton/hrs) of insoluble gases (non condensing gases - NCG). 
Bu miktarın içerisindeki kimyasal bileşimi ve miktarları Bölüm III.9’da verilmiştir. Görüldüğü 
üzere 37 ton/saat debideki yoğuşmayan gazların hacimce %99,27’ si yani 36,73 
ton/saatlik kısmını karbondioksit gazı oluşturmaktadır. Geriye kalan 0,27 ton/saatlik kısmı 
ise yoğunluk miktarına göre sırayla N2, CH4, H2S, H2, O2, Ar, C2H6 ve C3H8’ dir. Soğutma 
kulesinden havaya verilen su buharı ve yoğuşmayan gazların sıcaklığı 80-100 oC arasında 
olup, bu etkinin geniş alanlara yayılarak meteorolojik özellikler üzerinde büyük ölçüde 
değişiklik yaratması beklenmemektedir. 

 
Jeotermal enerji santrallerinin tarımsal üretime olası etkilerinin değerlendirildiği rapor 

Ek-1.X’te sunulmuş olup, karbondioksit gazının bitkilerde hızlı büyümeye sebep 
olabileceği belirtilmektedir. Ayrıca çevrede yer alan zeytinliklere yönelik olarak Ankara 
Üniversitesi, Ziraat Fakültesi Dekanlığı’nca yapılan araştırmalarda ve zeytin ağaçlarından 
alınan numunelere göre mevcut durumda jeotermal enerji santrallerinin ve sondaj 
kuyularının zeytinlerin vegetatif ve generatif gelişimleri üzerinde herhangi bir olumsuz 
etkisi olmadığı ortaya çıkmıştır (Bkz. Ek-1.X). 

 
İşletme aşamasında reenjeksiyon uygulaması yapılacağından jeotermal akışkanların 

doğrudan yüzeysularına veya toprağa verilmesi söz konusu olmayacaktır. Ek-1.X’te 
sunulan rapor kapsamında çeşitli noktalarda alınan toprak analizlerinde de herhangi bir 
toprak kirliliği gözlemlenmemiştir. 

 
III.15. Impacts on the underground and surface waters 
 
Proje alanının üzerinde bulunduğu Kuvaterner yaşlı alüvyonlar bölgede yeraltısuyu 

(soğuksu) açısından verimli olup akifer özelliği göstermektedir. On the lower layers of the 
alluvions showing free aquifer characteristics, there are units showing pressurized aquifer 
characteristics. Santralde kullanılacak olan sıcak su buharı ise çok derinlerden rezervuar 
kayaçlardan gelmekte olup, rezervuar kayaların üstünde oluşum gösteren ve sıcaklık 
değişim seviyelerini minimum oranlarda tutan örtü kaya birimleri bulunmaktadır. Thus the 
hydrogeologic systems are difference and separated. 
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Birbirinden tamamen ayrı ve farklı olan bu iki sisteme ait suların birbiriyle 

karışmaması çok önemli olup santrale gelen ve kullanılan sıcak su buharı tamamıyla 
kapalı bir sistem içinde santrale gelecek ve kullanıldıktan sonra sisteme geri reenjeksiyon 
yapılacaktır. Ayrıca kuyu açımı sırasında muhafaza boruları kullanılacak olup, yeraltısuları 
ile sondaj akışkanlarının potansiyel akiferlere karışması engellenecektir. Dolayısıyla 
faaliyetten kaynaklı yeraltısuyuna karışım veya olumsuz bir etki olmayacaktır. 

 
Kuyuda/kuyularda, yeraltı suyuna jeotermal akışkan girişimine neden olabilecek 

teknik bir sorun ya da sorunların (teçhizde yırtılma vb.) olması durumunda, jeotermal 
akışkanın yeraltı suyuna karışmasının önüne geçilebilmesi için hemen önlem alınacak ve 
en kısa zamanda ilgili kurum ile kuruluşlara bilgi verilecektir. 

 
Proje kapsamında açılması planlanan kuyu lokasyonların yakınlarında bir köy ya da 

mahallenin içme-kullanma suyunun sağlandığı derin bir kuyu bulunup bulunmadığına dair 
Aydın Büyükşehir Belediyesi ASKİ Genel Müdürlüğü’nden görüş alınmış olup, söz konusu 
görüşte Aydın Büyükşehir Belediyesi ASKİ Genel Müdürlüğü sorumluluğunda bulunan, 
içme-kullanma suyunun sağlandığı herhangi bir derin kuyu bulunmadığı belirtilmiştir. Said 
official notification is given in Annex-1.X. 

 
Proje kapsamında açılması planlanan üretim ve reenjeksiyon kuyularında sadece 

metamorfik seriden üretim ve reenjeksiyonun mümkün olabileceği şekilde teçhiz 
yapılacaktır. 

 
Proje kapsamında yapılacak çalışmalarda “Yeraltı Sularının Kirlenmeye ve 

Bozulmaya Karşı Korunması Hakkında Yönetmelik”in 5/1 maddesine göre, kalitesi her ne 
olursa olsun atık suların yeraltı sularına doğrudan deşarjının yasak olduğu göz önünde 
bulundurulacak, kuyu testi ve bakım/onarım sırasında, yapılacak olan “jeotermal sondaj 
test akışkanı” deşarjının, havzanın; doğal, fiziksel, kimyasal, bakteriyolojik ve ekolojik 
özelliklerini değiştirmemesi için gerekli önlemler alınacaktır. 
 

Proje kapsamında yapılacak çalışmalar sırasında 167 sayılı Yeraltı Suları 
Hakkındaki Kanun, 7 Nisan 2012 tarih ve 28257 sayılı Yeraltısularının Kirlenmeye ve 
Bozulmaya Karşı Korunması Hakkındaki Yönetmelik ve Su Kirliliği Kontrolü Yönetmeliği 
Hükümlerine uygun davranılacaktır. 

 
Also, during the construction and commissioning phases, the materials and wastes 

will not be thrown to the adjacent riverbeds, such riverbeds will not be intervened and the 
current anti flood structures will not be damaged and there will not be performed any 
activities which may affect the flow of the stream. Moreover the provisions mentioned in 
the Premiership Circular regarding to the "Riverbeds and Floods" number 2006/27 will be 
observed.  

 
 
III.16. Arazinin hazırlanması ve inşaat alanı için arazinin temini amacıyla, elden 

çıkarılacak tarım alanlarının büyüklüğü, bunların arazi kullanım kabiliyetleri ve tarım 
ürün türleri 

 

Proje alanı içerisinde ana madde, iklim, topoğrafya, bitki örtüsü ve zamanın etkisi ile 
çeşitli büyük toprak grupları, “Aydın İli Arazi Varlığı” kitaplarından ve Gıda, Tarım ve 
Hayvancılık Bakanlığı tarafından hazırlanan Aydın iline ait 1/25.000 ölçekli Arazi Varlığı 
haritaları incelenmiştir. Eklerde sunulan 1/25.000 ölçekli arazi varlığı haritasına göre 
santral alanı içerisinde büyük toprak grubu olarak Kolüvyal (K) topraklar bulunmaktadır. 
Proje alanı etrafında yer alan tarım arazilerinde daha çok incir ve zeytin üretimi faaliyeti 
yapılmaktadır. 
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Çevresel etüt çalışmaları esnasında proje kapsamında kullanılması planlanan bütün 
ünitelerin tarım arazisi içerisinde olduğu tespit edilmiş olup, arazinin hazırlanması ve 
inşaat alanı için gerekli arazinin temini amacıyla proje kapsamında kullanılacak tarım 
alanlarının tarım dışı amaçla kullanılması için, 19.07.2005 tarih ve 25880 sayılı Resmi 
Gazete’de yayımlanarak yürürlüğe giren 5403 sayılı “Toprak Koruma ve Arazi Kullanımı 
Kanunu” hükümleri gereğince, Aydın Gıda, Tarım ve Hayvancılık İl Müdürlüğü ve/veya 
Gıda, Tarım ve Hayvancılık Bakanlığı’ndan gerekli izinler alınacaktır. 

 

Arazinin hazırlanması ve inşaat çalışmaları sırasında gerek sondaj lokasyonlarında 
gerekse de kalıcı sabit imalatlardan olan santral için yapılacak olan tüm inşaat 
faaliyetlerinde, proje kapsamında kullanılmayacak olan fazla kazı malzemesi ve pasa 
benzeri atıklar dere yatağına dökülmeyecek, mevcut taşkın koruma yapılarına zarar 
verilmeyecektir. Paket atıksu arıtma tesisi ile zararsız hale getirilen evsel nitelikli atıksular, 
Su Kirliliği Kontrolü Yönetmeliği ve Su Ürünleri Yönetmeliği hüküm ve kriterlerine uygun 
olarak bertarafı sağlanacaktır. As per SKKY and Water Products Law number 1380 

 

III.17. Arazinin hazırlanması ve inşaat alanı için gerekli arazinin temini 
amacıyla, kesilecek ağaçların tür ve sayıları, ortadan kaldırılacak tabii bitki türleri ve 
ne kadar alanda bu işlerin yapılacağı, orman alanlarına etki 

 

Orman Genel Müdürlüğü’nden temin edilen, Muğla Orman Bölge Müdürlüğü’nce 
tanzim edilmiş ÇED İnceleme ve Değerlendirme Formu’na göre proje alanı orman sayılan 
alanlar içerisinde yer almamaktadır. The closest water source for the project area is Büyük 
Menderes river. Çevresel etüt çalışmaları sırasında da tespit edildiği üzere tarımsal 
faaliyetlerin hakim olduğu proje alanında daha çok meyve ağaçları yer almakta olup, ilk 
aşamada meyve ağaçları mümkün olduğunda korunmaya çalışılacaktır. Fakat inşaat 
aşamasında zorunlu olarak ağaçların bulunduğu alanların kullanılması durumunda 
ağaçların transplantasyonu için gerekli çalışmaların yapılması sağlanacaktır. Ağaçların 
yaşları, hastalıkları ve kök yapısı nedeniyle taşınmaya uygun olmaması durumunda ise 
gerekçeleri ayrıntılı olarak açıklanacak ve kesim işi Muğla Orman Bölge Müdürlüğü’nün 
uygun görüşleri doğrultusunda gerçekleştirilecektir. 

 

Orman alanlarına olası olumsuz etkilere karşı alınacak gerekli önlemler aşağıda 
sıralanmıştır;  

 

• Olası orman yangınlarına karşı Yangın ve Acil Durum Planı doğrultusunda 
hareket edilecektir. 

• Nazilli Orman İşletme Müdürlüğü’nün talebi halinde, tesiste mevcut işçi ve iş 
makinesi imkânları olası bir yangına müdahalede kullanılacaktır. 

• Orman yangını ihbar hattı konusunda personel bilgilendirilecektir.  
• Tesiste çalıştırılacak personel yangın konusunda uyarılacaktır. 
• Personelin sahada ateş yakmaları ve sahaya yanıcı madde atmaları 

engellenecektir. 
III.18. İnşaat ve işletme aşamasında idari ve sosyal ünitelerde kullanılacak 

yakıtların türleri, tüketim miktarları, bunlardan oluşacak emisyonlar 
 
Planlanan projenin arazi hazırlık ve inşaat aşamasında sondaj platformu, 

ekskavatör, dozer, kamyon, beton pompası, beton mikseri, mobil vinç gibi çeşitli ağır iş 
makinelerinin yakıt kullanımı dışında herhangi bir işlemde yakıt kullanılmayacaktır. 

 
Generally diesel oil will be used for the heavy duty machines and vehicles, rarely 

gasoline – powered vehicle will be used so that it is expected that gasoline consumption 
will be less than diesel consumption. The oils to be used will be supplied from the fuel oil 
stations by contracting. 
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The specifications of the diesel fuel and gasoline that will be used as oil in the land 
preparation and construction activities are given in Table III.18.1 and Table III.18.2.  

 
Table III.18.1. Specifications of the Diesel Fuel 
 

SPECIFICATION  UNIT VALUE LIMIT  TEST METHOD 

Density (at 15 0C)  kg/m3 820-845  
TS 1013 EN ISO 3675 

TS EN ISO 12185 

Polycyclic aromatic hydrocarbons % weight 11 Maximum TS EN 12916 

Flashing Point  0C 55 Minimum TS 1273 EN 22719 

Cold Filter Blockage Point (SFTN) 0C   TS EN 116 

 Kıs (a)  - 15 Maximum  

 Summer (b)   5 Maximum  

Distillation    TS 1232 EN ISO 3405 

 Obtained at 250 0C volume % 65 Maximum  

 Obtained at 350 0C volume % 85 Minimum  

 Obtained at 360 0C volume % 95 Minimum  

Sulfur mg/kg 50 Maximum 
TS EN ISO 20846 
TS EN ISO 20884 

Carbon residue (at 10% residue on distillation) % weight 0.30 Maximum TS 6148 EN ISO 10370 

Viscosity (at 40 0C)  cst 2.0-4.5  TS 1451 EN ISO 3104 

Copper Strip Corrosion (3 hours at 50 0C)    No.1 Maximum TS 2741 EN ISO 2160 

Ash % weight 0.01 Maximum TS 1327 EN ISO 6245 

Cetane Index  
in 

calculation 
46 Minimum TS 2883 EN ISO 4264 

Water  mg/kg 200 Maximum TS 6147 EN ISO 12937 

Total Pollution  mg/kg 24 Maximum TS EN 12662 

 Oxidation Stability  g/m3 25 Maximum TS EN ISO 12205 

Oil specification (wsd) organized at 60 0C µm 460 Maximum TS EN ISO 12156-1 

Resource: www.tupras.com.tr 
 
Table III.18.2. Specification of the Gasoline 
 

SPECIFICATION  UNIT VALUE LIMIT TEST METHOD 

Appearance  Clear and Shinny  Visual examination 

 Copper Strip Corrosion (3 hours at 50 0C)  No.1 Maximum TS 2741 EN ISO 2160 

 Density (at 15 0C)  kg/m3 720-775  
TS 1013 EN ISO 3675 

TS EN ISO 12185 

 Distillation     
TS 1232 EN ISO 3405 

or ASTM D 86 

  Vaporization percent at 70 0C volume %    

       Summer (a)  15-48   

      Winter (b)  17-50   

 Vaporization percent at 100 0C volume %    

       Summer (a)  40-71   

      Winter (b)  43-71   

 Vaporization percent at 150 0C volume % 75 Minimum  

Final boiling point 0C 210 Maximum  

Distillation residue volume % 2 Maximum  

Current gum (washed by dissolver) mg/100 mL 5 Maximum TS 1312 EN 26246 

Oxidation Stability  minutes 360 Minimum TS 2646 EN ISO 7536 

Octane Number, RON (c)  95.0 Minimum 
TS 2431 EN 25164 
or ASTM D 2699 

Engine octane number, MON (c)  85.0 Minimum 
TS 2232 EN 25163 
or ASTM D 2700 

Lead  mg/L 5 Maximum 
TS 6767 EN 237 

or IP 224 

Sulphur mg/kg 500 Maximum TS EN ISO 20846 

http://www.tupras.com.tr/
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SPECIFICATION  UNIT VALUE LIMIT TEST METHOD 

TS EN ISO 20884 

Steam pressure  kPa   
TS EN 13016-1 or 

ASTM D 323 

     Summer (a)     45-60   

     Winter (b)  60-90   

Vapor Locking Index (VLI)* Index    

    Summer-winter transition period  1150 Maximum  

 Benzene volume % 2.5 Maximum 
TS EN 14517 or 
ASTM D 5580 

 Olefins volume % 18.0 Maximum 
TS EN 14517 or 
ASTM D 1319 

 Aromatics volume % 50.0 Maximum 
TS EN 14517 or 
ASTM D 1319 

Resource: www.tupras.com.tr 
 

It is expected that the CO, HC and NOx that are the fuel gases from the gases to be 
used in the vehicle will occur in the land preparation and construction activities of the 
project. Kaynaklanacak emisyonların miktarı, iş makinesinin yakıt türüne, yaşına, 
bakımına, hızına ve arazide yapılan çalışmaya göre farklılıklar göstermekte olup, tüm bu 
etkenler göz önünde bulundurularak, bu tip araçlar için ortalama emisyon faktörleri 
belirlenmiştir. This emission factors defined by EPA are provided in Table III.18.3. 

 
Table III.18.3. Emission Factors 
 

PARAMETER 
LIGHT CONSTRUCTION 
EQUIPMENTS (Diesel) 

HEAVY MACHINE (Diesel) 

HC (g/km) 0.181 1.313 

CO (g/km) 0.719 5.95 

NOx (g/km) 0.544 4.056 

Resource: Mobile Sources Emission Factors, EPA, 1995 
 

The mass flow of the total emissions to be dispersed from the vehicles within the 
scope of the project was calculated with the estimation that approximately 8 light and 8 
heavy machines/vehicle will work at the same time and the average speed of the vehicle 
will be 40 km/hour and the values are provided in Table III.18.4. 

 
Table III.18.4. The mass flow of the total emissions dispersed from the vehicles within the scope of the project 
 

PARAMETER MASS FLOW (g/hour) MASS FLOW (kg/hour) 

HC (Hydrocarbons) 478 0.478 

CO (Carbon monoxide) 2,134 2.134 

NOx (Nitrous oxides) 1472 1.472 

 

As is seen in Table III.18.4, total amounts of the emissions caused by the vehicles are 

extremely low; even when considering that each vehicle do operate at the same time and at 

the same place, it is considered that the pollution because of the emissions in the project 

field will not affect the current air quality adversely. 

In order to minimize the emissions of the vehicles which will work within this scope, 

according to the "Exhaust Values Control and Gas and Diesel Quality Regulations" enacted 

by publication in the Official Monitor dated 30.11.2013, number 28837; the routine checks 

of all the vehicles and equipments to be used shall be made and the vehicles which need 

maintenance shall be taken to the maintenance and other vehicles shall be used until the 

maintenance of such vehicles is completed. Furthermore, they will be warned to operate in 

compliance with “Traffic Law” and to pay attention to loading in compliance with the 
loading standards in particular. 

 

http://www.tupras.com.tr/


ZORLU DOĞAL ELEKTRİK ÜRETİMİ A.Ş. KIZILDERE-III GEPP CAPACITY INCREASE (FROM 100 MWE TO 180 MWE) 
 EIA REPORT 

111 

III.19. İnşaat ve işletme aşamasında çalışacak personelin ve bu personele bağlı 
nüfusun konut ve diğer teknik/sosyal altyapı ihtiyaçlarının nerelerde ve nasıl temin 
edileceği 

 
Projenin inşaatı sırasında inşaatın en yoğun olduğu dönemlerde (Kızıldere-III JES 

ve kapasite artışı projesi ile birlikte) azami 600 kişi aynı anda çalışacak olup, çalışanların 
meslek grupları arasında mühendisler, teknisyenler, montajcılar, marangozlar, duvarcılar, 
elektrikçiler, kaynakçılar ve vasıflı-vasıfsız inşaat işçileri yer alacaktır. 

 
İhtiyaç olan personel mümkün olduğu kadar yöreden istihdam edilecek olup, bölge 

dışından gelecek kişiler Kızıldere-III Jeotermal Enerji Santrali şantiye alanında bulunan 
kamp sahasından faydalanacaktır. Çalışanların ihtiyaçları mümkün olduğunca kamp 
sahasından karşılanmaya çalışılacak, mümkün olmadığı durumlarda ise en yakın yerleşim 
yerleri olan Kızıldere, Sarayköy ve Buharkent merkezlerinden karşılanacaktır. 

 
Bölgeden istihdam edilecek olan personelin proje alanına ulaşımları servis araçları 

ile sağlanacaktır. 
 
Proje inşaat aşamasında çalışacak olan personelin içme ve kullanma suyu ihtiyacı 

damacanalar ile sağlanacak ve evsel atık sularının bertarafı için paket atıksu arıtma tesisi 
kullanılacaktır. 

 
Personelin sağlık durumlarının takibi ve izlenmesi için acil tedavi gibi sağlık 

hizmetleri için revir ünitesi kurulacak, gerektiğinde Sarayköy ve Buharkent ilçe 
merkezlerinden ve Aydın/Denizli il merkezinde yer alan hastanelerden faydalanılacaktır. 

 
III.20. İnşaat ve işletme aşamasında idari ve sosyal ünitelerde içme ve 

kullanma amaçlı suların nereden sağlanacağı, kullanımı sonrasında oluşacak atık 
suların arıtılması için uygulanacak arıtma tesisi karakteristiği prosesinin 
detaylandırılması ve arıtılan atık suların hangi alıcı ortamlara, ne miktarlarda, nasıl 
verileceği 

 
Projenin işletme aşamasında çalışacak azami 60 personelin (Kızıldere-III JES 

kapsamında 50 kişi ve kapasite artışı kapsamında 10 kişi olmak üzere) ihtiyacı olan içme 
ve kullanma suyunun 17/02/2005 tarih ve 25730 sayılı Resmi Gazetede yayımlanan 
“İnsani Tüketim Amaçlı Sular Hakkında Yönetmelik” kriterlerine göre her yıl düzenli olarak 
kontrol ve denetim izleme analizlerinin Sağlık Bakanlığınca yetkilendirilmiş ve akredite 
olmuş laboratuarlarda yaptırılacak ve analiz raporları muhafaza edilecektir. Kullanılan 
suyun tamamının atık suya dönüşeceği kabulü ile günde 12 m3 evsel nitelikte atıksu 
oluşacaktır. Projenin inşaat ve işletme aşamasında oluşması muhtemel atık suların 
bertarafı hususunda; 31.12.2004 tarih ve 25687 sayılı “Su Kirliliği Kontrolü Yönetmeliği” 
hükümlerine uyulacaktır. 

 
Proje kapsamında açığa çıkacak evsel nitelikli atıksu, orta kirlilikte evsel atıksu 

özelliği ile karakterize edilebilir.  
 
 
Çalışacak personelden kaynaklı atıksuların arıtılması için biyolojik arıtma 

tekniklerine göre paket atıksu arıtma tesisi kurulacaktır. BOİ5, KOİ ve AKM kirlilik 
parametrelerin asgari seviyelere indirildiği paket atıksu arıtma sistemine, işletme 
aşamasında evsel nitelikli atıksuların tamamı verilecek olup, tesis çıkışında suların aynı 
miktarda çıkacağı düşünülmektedir. Bu arıtma tekniğine göre biyolojik arıtmanın 
gerçekleştiği reaktör; dengeleme, havalandırma ve çökeltme tankının bulunduğu 
bölümdür. The waste waters coming to the purification plant will firstly come to the 
balancing pool and then will be transferred to the ventilating pool by means of a pump. It 
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will be provided here to enable the bacteria in the waste water to separate the biologic 
pollution and the waste water will be passed to the sedimentation pound accordingly. 
Çöktürme havuzunun tabanına çöken çamurun Atıkların Düzenli Depolanmasına Dair 
Yönetmelik Geçici Madde-4’e göre % 50 kuru madde içeren yani su oranı % 50 
geçmeyecek şekilde çamur niteliğine getirilip ilgili belediyenin katı atık bertaraf alanında 
bertarafı sağlanacaktır. On the other hand, the clear water collected on the upper part of 
the sedimentation pound will be conveyed to the disinfection pool and after disinfecting by 
means of the disinfection (NaOCI), it will be ready to be discharged. 

 
III.21. İnşaat ve işletme aşamasında idari ve sosyal tesislerden oluşacak katı 

atık miktar ve özellikleri, bu atıkların nerelere ve nasıl taşınacakları veya hangi 
amaçlar için ve ne şekilde değerlendirileceği 

 
Projenin işletme aşamasında kaynaklanacak katı atık kapsamında, tehlikeli atıkları, 

pil ve aküler, tehlikeli atıklar ile kontamine olmuş atıklar, ömrünü tamamlamış lastikler, 
bitkisel atık yağlar, atık yağlar ve tıbbi atıklar olarak, tehlikesi atıkları ise ambalaj atıkları, 
arıtma çamuru ve personelden kaynaklanacak evsel nitelikli katı atıklar, vb. olarak 
sıralamak mümkündür. 

 
Domestic Solid Waste, Packaging Wastes and  Treatment Sludge:  
 

Planlanan faaliyetin işletme aşamasında çalışacak personelden kaynaklı (geri 
dönüştürülebilir/geri dönüştürülemez) evsel nitelikli katı atıklar ambalaj malzemesi vb. katı 
atık oluşacaktır. Kişi başına oluşan günlük katı atık miktarı 1,34 kg/kişi-gün7 olup, buna 
göre kapasite artışı projesi kapsamında çalışacak 10 kişiden kaynaklı evsel nitelikli katı 
atık miktarı; 

 

10 kişi x 1,34 kg/gün = 13,4 kg/gün evsel nitelikli katı atık oluşacaktır.  
 

Personelden kaynaklanacak 13,4 kg/gün’lük evsel nitelikli katı atık geri kazanımı 
mümkün olan atıklar (metal, karton, plastik, vb.) ve geri kazanımı mümkün olmayan 
(organik atıklar, vb.) atıklar ayrı olmak üzere proje sahası ve tesis içerisine yerleştirilen 
ağzı kapalı konteynırlarda biriktirilecektir. Bunlardan geri kazanımı mümkün olan atıklar, 
lisanslı geri kazanım firmalarına verilerek, geri kazanımı mümkün olmayan atıkların ise 
öncelik düzenli depolama tesisi olan belediye olmak üzere ilgili belediyenin katı atık 
toplama sistemine verilerek bertaraf edilecektir. 

 
Oluşacak evsel nitelikli katı atıklar (yemek artıkları vb. organik atıklar), denizlere, 

göllere ve benzeri alıcı ortamlara, caddelere dökülmesinin yasak olduğu konusuna azami 
dikkat edilecek ve 02.04.2015 tarih ve 29314 sayılı Resmi Gazete’de yayımlanarak 
yürürlüğe giren “Atık Yönetimi Yönetmeliği”nin 8. Maddesi kapsamında ilgili belediyenin 
katı atık toplama sistemine verilerek bertaraf edilmesi sağlanacaktır. 

 
 
 
Paket atıksu arıtma tesisinden oluşacak arıtma çamurları, Atık Yönetimi Genel 

Esaslarına İlişkin Yönetmeliğin EK-IV’ünde tehlikesiz olarak sınıflandırılan arıtma 
çamurlarının, Ek-2’de verilen diğer tüm parametreleri sağlaması, Atıkların Düzenli 
Depolanmasına Dair Yönetmelik Geçici Madde-4’e göre ağırlıkça en az %50 kuru madde 
ihtiva etmesi, ön işleme tabi tutularak kötü kokunun giderilmesi ve atığın kararlı hale 
getirilmesi kaydıyla öncelik düzenli depolama tesisi olan belediye olmak üzere ilgili 
belediyenin belirttiği alana gönderilerek bertaraf edilecektir.  

 

                                                 
7 Resource: Çevre Bakanlığı, Belediyeler İçin Çevre El Kitabı, Çevre Kirliliği Önleme ve Kontrol Genel Müdürlüğü, 1998  
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Ambalaj kâğıdı, pet şişe, cam vb. atıklar ise “Ambalaj Atıkların Kontrolü Yönetmeliği” 
23. Maddesi uyarınca; kullanılan malzeme ve oluştuğu kaynağa bakılmaksızın, diğer 
atıklardan ayrı olarak biriktirilecek ve lisanslı geri kazanım firmalarına satılarak 
değerlendirilecektir. 

 

On the other hand, the dangerous packaging wastes will be given to licensed firms 
to be disposed and the ultimate attention will be spared to transport the wastes via 
licensed vehicles. 

 

Waste Oil  
 

During the maintenance of the machines and equipment to be used in the facilities, 
hydraulic oil, grease oil and similar oils will be used. 

 

The oils to be used in the facility (hydraulic, grease oils, liquid (fine) oils) are used 
because of the requirement of the equipment and they will be working as automatic 
circulation. These oils shall be taken away from the facility equipment at the end of their 
usage periods or during their yearly maintenances and temporarily stored.  

 

The disposal of the waste oils completing their usage lifetime within the scope of the 
process within the project's scope will be organized in the disposal plants as is defined in 
2nd part of the “Regulations on Waste Oil Control” entered into the force by publishing in 
the Official Gazette dated 30.07.2008 and numbered 26952. Similarly, the waste oils will 
be assessed by selling to the firms licensed by the Ministry of Environment and 
Urbanization. On the other hand, the waste oil and solid waste contaminated by the 
dangerous materials (yarn waste etc.) will be disposed by sending them to the waste 
disposal plant. 

 

Until transferred to disposal facilities, general principles taking place in 4th and 5th 
Sections of ''Waste Oils Control Regulation'' shall be provided and they shall be stored 
separately within the enterprise in the temporary depots suitable with the standards 
according to their categories and they shall be carried accordingly. In order to ensure that 
the category of the waste oils that will be generated in the facility is specified, application 
to Environment and Urbanization Provincial Directorate shall be made and sealed sample 
shall be taken and analysis shall be carried out in accredited laboratory and disposal of it 
shall be carried out according to the results of the analysis. The transportation of the 
waste oils to the disposal plants will be made by a licensed carrier. The obligations of the 
waste water generator according the "Regulation on Control of Waste Oil" article 9 shall 
be complied in full. 

 

The disposal of the waste oils completing their usage lifetime within the project's 
scope will be organized in the disposal plants as is defined in 2nd part of the “Regulations 
on Waste Oil Control” entered into the force by publishing in the Official Gazette dated 
30.07.2008 and numbered 26952. Bölüm Madde 9’da belirtildiği şekilde 
gerçekleştirilecektir. The transportation of the wastes to the disposal plants will be made 
by a licensed carrier. Until transferred to disposal facilities, general principles taking place 
in 4th and 5th Sections of ''Waste Oils Control Regulation'' Bölümlerde atık yağların 
taşınması ve depolanması ile ilgili öngörülen şartlar sağlanacak, işletme içindeki “Atık 
Yağların Kontrolü Yönetmeliği”nde belirtilen standartlara uygun olarak yapılmış geçici 
depolarda depolanacaktır. Daha sonra Çevre ve Şehircilik Bakanlığı’ndan lisans almış 
firmalara verilerek değerlendirilecektir. Ayrıca söz konusu izolasyon yağlarının 
depolanması, taşınması ve bertarafı esnasında 27.12.2007 tarih ve 26739 sayılı Resmi 
Gazete’de yayımlanarak yürürlüğe giren “Poliklorlu Bifenil (PCB) ve Poliklorlu Terfenil 
(PCT)’lerin Kontrolü Hakkında Yönetmelik”e ve “Atık Yağların Kontrolü Yönetmeliği”ne 
uyulacaktır. 

Vegetative Waste Oils 
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In the operation stage of the project, the frying oils that will be generated in the 
facility shall be separately collected in clean containers with lid. The used frying oils shall 
not be poured in sewerage, soil, sea or similar receiving environments in order to protect 
the environment. In this context, for the disposal of vegetative waste oils, the provisions of 
"Regulation on Control of Vegetative Waste Oils" entered into force after being published 
in the official Gazette no. 29378 dated 06.06.2015 shall be complied with. 

 
Waste Batteries and Accumulators 
 

In order to prevent disposal of batteries and accumulators with completed lifetime 

directly or indirectly to the environment in a way harmful to human health and 

environment, according to ''Waste Battery and Accumulator Control Regulation'' enforced 

by being published in the Official Gazette dated 31.08.2004 and Number 25569 they shall 

be separated from the domestic wastes and stored separately and disposed by delivering to 

the licensed collection points or temporary storage places. 
 
End-of-Life Tires 
 
Except for the vegetative and fill tires, all other tires with completed lifetime shall be 

collected and sold to licensed firms. Within this scope, the conditions proposed in 
"Regulation on Control of Tires with Completed Lifetime" put into force following its 
publication in official Gazette no. 26357 dated 25.11.2006 shall be complied with.  

 
Medical Waste 
 
There shall be a infirmary unit established for outpatients in order to intervene the 

health problems of the persons working in the operation stage of the facility. The amount 
of waste that will be generated in the infirmary unit cannot be estimated but it is expected 
to be very little amount.  

 
All medical wastes that may occur in the infirmary unit; shall be placed in red colored 

plastic which are resistant to puncturing, tearing, exploding; made of original medium 
density polyethylene raw material, leak free, with double bottom seam, with capacity to 
carry at least 10 kg and with double layer thickness of 100 micron, made without bellow, 
with "International Biohazard" emblem or "ATTENTION! SHARP MEDICAL WASTE" 
written on them. The bags shall be filled maximum to ¾ level and their openings shall be 
tightly tied and in case deemed required, each of the bags shall be placed in another bag 
with the same specifications to provide sealing.  

 
Wastes with punching or cutting features shall be separated from other wastes and 

placed in plastic or laminated cardboard box which are resistant to puncturing, cracking, 
exploding and which are water tight and leak free, impossible to open and touch the 
contents, with "International Biohazard" emblem or "ATTENTION! SHARP MEDICAL 
WASTE" written on them or containers with same specifications. These accumulation 
containers shall be filled maximum to ¾ and they shall be closed and put in red plastic 
bags. After the cutting-puncturing waste containers are full, they shall not be compacted, 
opened, emptied or recycled.  

 

The medical wastes will be collected separately from other wastes in accordance 

with the “obligations of the medical waste producers” defined in the article of the “Medical 

Waste Control Legislations” that was entered into force by publishing in the Official 

Gazette dated 22.07.2005 and numbered 25883 and a protocol shall be entered into with 

Aydın or Denizli Metropolitan Municipality and disposal of them shall be provided. The 

conditions of the legislation about the separation and collection of the medical wastes 
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shall be performed. 
 

Laws and Regulations to be complied with throughout Project's construction and 
operating process are listed below: 

 

 Environment Law number 2872 and Law number 5491 About Making 

Amendments in the Environment Law 

 Geothermal Resources and Natural Mineral Waters Law number 5686 

 Law on the Underground Waters number 167 

 Public Health Law number 1593 

 

 Regulation on Packaging Waste Control  

(enacted by publication in the Official Monitor dated 24.08.2011, number 28035.) 

 Waste Batteries and Accumulator Control Regulation  

(enacted by publication in the Official Monitor dated 31.08.2004, number 25569.)  

 Waste Oils Control Regulation 

(enacted by publication in the Official Monitor dated 30.07.2008, number 26952.) 

 Waste Management Regulation 

(enacted by publication in the Official Monitor dated 02.04.2015, number 29314.) 

 Herbal Waste Oils Control Regulation 

(enacted by publication in the Official Monitor dated 06.06.2015, number 29378.) 

 Environmental Permit and License Regulation 

(enacted by publication in the Official Monitor dated 10.09.2014, number 29115.) 

 Regulation on the Exhaust Gas Emission Control and the Quality of Gasoline and 

Diesel  

(enacted by publication in the Official Monitor dated 30.11.2013, number 28837.) 

 Excavation Soil, Construction and Wreckage Wastes Control Regulation 

(enacted by publication in the Official Monitor dated 18.03.2004, number 25406.) 

 Regulation on the Waters for Human Consumption 

(enacted by publication in the Official Monitor dated 17.02.2005, number 25730.) 

 End of Life Tires Control Regulation 

(enacted by publication in the Official Monitor dated 25.11.2006, number 26357.) 

 Industrial based Air Pollution Control Regulation 

(enacted by publication in the Official Monitor dated 03.07.2009, number 27277.) 

 Water Pollution Control Regulation 

(enacted by publication in the Official Monitor dated 31.12.2004, number 25687.) 

 

 Project Approval Circular for the Wastewater Treatment/Deep Sea Discharging 

Facilities Number 2014/07 
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III.22. İnşaat ve işletme süresince meydana gelecek vibrasyon, gürültünün 
kaynakları ve seviyesi, kümülatif değerler, (Çevresel Gürültü’nün Değerlendirilmesi 
ve Yönetimi Yönetmeliğine göre Akustik Formatın esas alınarak akustik raporun 
hazırlanması) 

 
The distance of the area, where “Kızıldere-III Geothermal Energy Power Plant 

Capacity Increase (from 100 MWe to 180 MWe)” project is planned, to the closest forestry 
is 800 meters. 

 
Arazi hazırlık ve inşaat çalışmaları aşamasında meydana gelecek olan gürültü 

düzeyinin belirlenmesi amacıyla Sound PLAN 6.5 programından faydalanılmış olup, bu 
kapsamda çalışacak olan araç, makina ve ekipmanların gürültü bilgileri programın 
kitaplığından alınmış ve gürültü haritaları bu doğrultuda oluşturulmuştur. First of all, the 
elevation model of the natural ground that affects the noise distribution directly was 
revealed in the program. During the reflection of the natural ground, the elevation contours 
were digitized on the map with the scale of 1/25.000 and with 10 m elevation contours. 
Yükseltilerin sayısallaştırılmasından sonra programın sayısallaştırılan yükseltiyi algılaması 
amacıyla SZM (sayısal zemin modellemesi) oluşturulmuştur. After the process of 
establishing the SZM, the vehicles that will be operated during the land preparation and 
construction activities were defined and included in the facility layout area. 

 
Yapılan hesaplamada arazi hazırlık ve inşaat çalışması esnasında tüm araçların 

aynı anda çalıştıkları varsayımı ile veriler girilmiştir. The map was organized regarding the 
establishment of the digital elevation data, transmission of the plant area and noise 
sources to the geographic database and then the noise maps were prepared. Gürültü 
haritaları doğrultusunda da etkilenecek alanlar belirlenmiş ve alınması gereken önlemler 
detaylandırılmıştır. The acoustic report including the possible noises and all relevant 
assessments was prepared in accordance with the CGDYY and it is provided in the 
attachments (see. ANNEX-1.14). 

 
Ek-1.14’ te verilen Akustik Rapor incelendiğinde, yapılan hesaplamalar sonucunda 

verilen gürültü haritası üzerinde anlaşılacağı üzere, projenin inşaat çalışmaları esnasında 
çalışacak araçlardan kaynaklı gürültü düzeyi özellikle araçların çalıştığı bölgede yüksek 
değerlere çıkmaktadır. Ancak zemin ve mesafenin etkisiyle azalan gürültü düzeyi en yakın 
yerleşim yerlerinde oldukça düşük seviyelere inmektedir. 

 
“Kızıldere-III Jeotermal Enerji Santrali” projesi kapsamında projenin çevresindeki 6 

farklı noktada mevcut gürültü seviyesini tespit etmek amacıyla gürültü ölçümü yapılmış 
olup, ölçüm raporu ise “Mevcut Durumun Tespiti Çalışmaları Raporu” eklerinde verilmiştir 
(Bkz. ANNEX-1.15). 

 
III.23. İnşaat ve işletme aşamasında proje etki alanında yeraltı ve yerüstünde 

bulunan kültür ve tabiat varlıklarına (geleneksel kentsel dokuya, arkeolojik 
kalıntılara, korunması gerekli doğal değerlere) materyal üzerindeki etkilerinin 
şiddeti ve yayılım etkisinin belirlenmesi 

 
KIZILDERE-III GEOTHERMAL ENERGY POWER PLANT CAPACITY INCREASE 

(FROM 100 MWe TO 180 MWe) PROJECT Notification of Aydın Regional Board of 
Preservation of Natural Assets with no 3119 dated 16.01.2015 ANNEX-1.11). 

 
Proje ünitelerinin yer aldığı bölge 2873 sayılı Milli Parklar Kanunu’na giren “Milli 

Parklar”, “Tabiatı Koruma Alanları”, “Tabiat Anıtları”, “Tabiat Parkları” maddesi altında yer 
alan özellikte herhangi bir alan bulunmamaktadır. Bunların yanı sıra biyosfer rezerv 
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alanları, biyogenetik rezerv alanları, arkeolojik, tarihi ve kültürel sit alanları da yer 
almamaktadır. 

 
Proje alanı Aydın-Muğla-Denizli 1/100.000 ölçekli Çevre Düzeni Planı’nda Turizm 

Tesis Alanı(TTA) içerisinde kalmakta olup, bölgenin jeotermal potansiyelinin enerji 
üretimine yönelik olarak kullanılabilir seviyede olması nedeniyle Kültür ve Turizm 
Bakanlığı ile Maden İşleri Genel Müdürlüğü bünyesinde süreç tamamlanmış ve alanın 
Jeotermal Enerji Alanı olarak kullanılması hususunda mutabık olunmuştur. 

 
Protected areas in Aydın city and their distances to the project site are given in 

Table   II.10.1. 
 
Proje kapsamında arazi hazırlık ve inşaat aşamasında yapılacak çalışmalarda, 2863 

sayılı yasanın 4. maddesi kapsamında herhangi bir taşınır-taşınmaz kültür varlığına 
rastlanılması durumunda çalışmalar durdurularak en yakın Müze Müdürlüğü’ne veya Mülki 
Amirliğe haber verilecektir. 

 
III.24. İnşaat ve işletme aşamasındaki faaliyetlerden insan sağlığı ve çevre 

açısından riskli ve tehlikeli olanlar 
 
As stipulated by article 16 of the Directive regarding Opening Workplaces and Work 

Licenses” the health protection band is determined by inspection authorities considering 
possible harmful impacts of facilities on the environment, health of public, and other 
pollutant effects. Proje kapsamında sondaj lokasyonları ve santral alanında yapılacak 
çalışmalar insan sağlığı ve çevre için riskli ve tehlikeli unsurlar içermekte olup, bu hususta 
alınacak önlemler aşağıda sıralanmıştır. 

 
Proje kapsamında başvuru koordinatlarının içerisinde uygun sağlık koruma bandı 

kesin proje aşamasında bırakılacaktır.  Bu noktada söz konusu sağlık koruma bandı 
Sağlık Bakanlığı’nın 17.02.2011 tarih ve 6359 sayılı “Çevre ve Toplum Sağlığını Olumsuz 
Etkileyecek Gayri Sıhhi Müesseselerin Etrafında Bırakılacak Sağlık Koruma Bandı 
Mesafesinin Belirlenmesi Hakkındaki Yönerge” kapsamında ÇED alanı için “Sağlık 
Koruma Bandı Mesafesinin Mülga İl Özel İdaresince İşyeri Açma ve Çalışma Ruhsatlarına 
İlişkin Yönetmelik” kapsamında oluşturulacak inceleme ve ruhsat komisyonunun İl Sağlık 
Müdürlüğü’nün teklifi ve inceleme heyetinin yerinde kesinleştirip sonuçlandıracağı sağlık 
koruma bandı mesafesi için; ruhsat sınırlarının içinde risk faktörlerine göre yeterli alanın 
bırakılması sağlanacaktır. 

 
Yetkili makamlarca onaylanacak sağlık koruma bandı, imar planına işlenecek ve bu 

mesafeler proje kapsamındaki bütün sondajların açılacağı düşünüldüğünde Aydın 
Büyükşehir Belediyesi tarafından korunacaktır. 

 
The project site does not fall into the health protection band of another facility 

approved by the Ministry of Health.  
 
Bunlara ilaveten 10.08.2005 tarih ve 25902 sayılı R.G’de (Değişiklik 13.04.2007) 

yayımlanarak yürürlüğe giren ‘’İşyeri Açma ve Çalışma Ruhsatlarına İlişkin Yönetmelik’’ 
gereği söz konusu proje, II. Sınıf GSM niteliğinde olup, 5216 sayılı yasa kapsamında II. 
Sınıf GSM’ye tabi bu tesis, ruhsatlandırma işlemlerini proje kapsamındaki bütün 
sondajların açılacağı düşünüldüğünde Aydın Büyükşehir Belediyesi tarafından 
korunacaktır. 
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III.25. İnşaat ve işletme aşamasında proje alanında peyzaj öğeleri yaratmak 
veya diğer amaçlarla yapılacak saha düzenlemeleri 

 

Energy demand generated by the population increase at the present time and the 
projects realized in order to meet this create a pressure on the environment. One of these 
pressures is the impacts formed/can be formed on the natural landscape by the energy 
projects made and planned to be made. Yapılacak çalışmalarda ‘‘Peyzaj Onarım 
Planlarının’’ hazırlanması ve bu etkilerin değerlendirilmesi, peyzaj elemanlarının 
sürdürülebilirliği açısından büyük önem taşımaktadır.   

 

Söz konusu projelerde inşaat ve işletme aşamasında peyzajları korumak ve peyzaj 
öğeleri yaratmak amacıyla peyzaj politikalarını geliştirebilmek için karakter-fonksiyon 
temelinde oluşturulan genel ve ayrıntılı peyzaj koruma stratejileri, peyzaj deseni ile bir 
arada yorumlanmalı ve alana ilişkin kullanım talepleri ve/veya hedefleri dikkate alınmalıdır 
(Şahin ve diğ. 2014).  

 

Bu bağlamda gerçekleştirilecek politikalar peyzaj koruma ve peyzaj onarımı olarak 
iki grupta toplanabilir. Peyzaj koruma çalışmaları; peyzajın yapı/karakter, fonksiyon ve 
değişimi analizleri ile ortaya çıkan yüksek riskler ve/veya potansiyeller nedeniyle mevcut 
peyzajın korunması ve bakımını kapsayan eylemlerdir. Peyzaj onarımı ise bozunum ya da 
müdahale sonucu yapı ve fonksiyon özellikleri değişen peyzajlarda gerçekleştirilen eski 
haline getirme (restorasyon), doğaya yeniden kazandırma (rehabilitasyon) ya da yeni 
peyzaj oluşturma (rejenerasyon) çalışmalarının tamamını içeren eylemleri kapsamaktadır 
(Şahin ve diğ. 2014). 

  

Peyzaj onarım çalışmalarında, bu eylemlerden hangisinin uygulanacağı ile ilgili 
olarak inşa edilecek tesis ve inşaat aktivitelerinin türüne, etkisine, tahribat miktarına ve 
aynı zamanda alanın özelliklerine bağlı olarak gerçekleştirilecek peyzaj analizleri 
sonrasında belirlenecek stratejilere göre karar verilerek hedefler belirlenecektir.   

 

Bu kapsamda Kızıldere-III Jeotermal Enerji Santrali Kapasite Artışı Projesi inşaat 
dönemi süresince peyzaj ve çevre koruma çalışmaları ile inşaat döneminde ve sonrasında 
doğal peyzajın işlev ve yapısında oluşacak değişikliklerin (yeni alanların, lekelerin ve 
koridorların oluşması vb.) mevcut yapı ile uyumlu hale getirilmesi ve etkilerin minimize 
edilmesi amacıyla saha düzenlemeleri gerçekleştirilecektir. Bu çalışmalar sırasında 
öncelikli olarak mevcut yapıda oluşabilecek tahribatı en aza indirgemek sonrasında da 
düzeltmek için gerekli önlemler alınacaktır. 

 

In this regard, together with the commencement of the construction work in the 
Project area, it is also required for the environmental protection and application works to 
start as well. Success of the repair, correction and remediation works to be done after the 
construction substantially depends on this situation. Bu bağlamda; Kızıldere-III Jeotermal 
Enerji Santrali Kapasite Artışı Projesi kapsamında çalışma alanı sınırlarının belirlenmesi, 
üst toprak sıyrılması ve depolanması, gerek duyulan ortamlarda geçici erozyon 
önlemlerinin alınması ve sedimantasyon kontrolü çalışmaları gerçekleştirilecektir. 
Applications to be implemented for these works are given below in details. 

 

Determination of Working Area Borders 
 

In the period of construction, it is required to brief and raise the awareness of the 
personnel who shall work in the area about the natural landscape values. First thing to do 
for this is to give environmental training to all employees, to hang signboards, posters and 
other visual communication means in the certain points of the work-site areas, borders of 
the working area and work-site areas must be determined in order not to damage the 
natural structure more and all personnel must not have any activity in any area other than 
these both for construction (opening roads without permission, using extra area, etc.) also 
in social scope (all kinds of hunting activities, lighting fire, etc.) Özellikle planlanan proje 
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alanının büyük bir kısmının yoğunlukla incir ağaçlarından oluşan tarım alanları içinde 
olduğu düşünülürse, bu önlemlerin alınması kaçınılmazdır (Şekil III.25.1.). 

 
 
Figure III.25.8. Plant types in and around the Project Area 

 
Kızıldere-III Jeotermal Enerji Santrali Kapasite Artışı projesi kapsamında şantiye 

alanı olarak “Kızıldere-III Jeotermal Enerji Santrali” kamp sahasının kullanılması 
planlanmakta olup yeni bir şantiye sahası oluşturulmayacaktır. Prefabrik yapılar şeklinde 
inşa edilmiş olan bu şantiye sahası ve destek alanları inşaat sonrasında kaldırılacaktır. 
Ayrıca inşaat boyunca, faaliyet alanlarına erişim için mümkün olduğunca mevcut yollar 
kullanılacak olup, yeni yol açılması söz konusu olursa, yol çalışmalarında çevreye 
maksimum şekilde dikkat edilmelidir. 

 
Soil stripping and Storage Processes 
 
The most important state to pay attention in the construction period is a good 

‘‘Topsoil Management’’. Proje kapsamında inşaat çalışması yapılacak tüm alanlarda üst 
toprağın sıyrılması ve inşaat süresince alt toprakla karışmayacak şekilde gerekli önlemler 
alınarak korunması gerekmektedir. Proje kapsamında inşa edilecek yapıların kapladığı 
toplam alan yaklaşık 20.800 m²’dir. Proje kapsamında hazırlanmış olan 1/25.000 ölçekli 
Arazi Varlığı Haritasına göre Kolüvyal Topraklar (K) ve Alüvyal Topraklar (A) içerisinde 
kalan proje alanın tamamı tarım arazilerinden oluştuğu için alanın tamamında üst toprağın 
sıyrılarak depolanması planlanmaktadır. 

 
In the scope of the Project, points to consider during soil stripping and storage are 

as stated below: 
 

 Tarım arazileri dışında kalan alanlarda üst toprak minimum 15 cm, maksimum 30 

cm derinliğe kadar sıyrılacaktır. Tarım arazilerinde toprak derinliği 45 cm derinliğe 

kadar ulaşabilmekte olup, bu alanlarda üst toprak en fazla 45 cm derinliğe kadar 
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sıyrılmalıdır. Üst toprak derinliğinin 15 cm‘den daha az olduğu yerlerde, üst toprağın 

tamamı dikkatlice sıyrılacaktır (Şekil III.25.2.).  

Üst toprak örtüsünün kayalık ve taşlık karakterde olduğu bölgelerde, öncelikle üst 
toprak yığınları içerisinde yer alan kaya ve taş blokları alınıp ayrı bir yerde 
depolandıktan sonra üst toprak sıyırma çalışmaları gerçekleştirilecektir. 
 

 
 

Şekil III.25.2. Stripping Works of Plantal (Top) Soil in the Construction Period 

 

  Topsoil shall be stored in the conditions to keep its losses and/or deterioration at 

minimum level in the places where it is not compacted by vehicles and construction 

equipment and shall not be exposed to pollution (Figure III.25.3.). 

 

  
 
Figure III.25.3. Topsoil Storage Methods 
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 Üst toprak alt toprakla karıştırılmayacak, ayrı yerlerde depolanacak veya geotekstil 
yayılarak karışımın önlenmesi gibi uygulamalar yapılacaktır (Şekil III.25.4.). 
 

  
 

Şekil III.25.4. a, b, Üst Toprak Depolama Yöntemleri, Geotekstil Uygulaması 

 

 Üst toprak ve alt toprak yığınları, serbestçe drene olabilecek şekilde 

yerleştirileceklerdir. 

 
 Makul geçişlere izin vermek amacıyla (Hayvan geçişleri, araç geçişleri vb.) ve yüzey 

suyunun yığının yanında birikebileceği alçak alanlarda üst toprak kümesinde 

açıklıklar bırakılacaktır. 

 
 Collection shall be done in the stock areas which are not higher than 2 m, with side 

slopes less than 45º and drained with open small ditches. 

 
 Top of the pile shall be lightly compressed with the level to reduce penetration of the 

rain inside, but to prevent development of anaerobic conditions. 

 
 When needed, its protection shall be provided from overflows by placing stabilization 

supports to its external circumference. 

 
 Topsoil shall never be used as bedding material. 

 

Thus, in the vegetation process after the construction; soil (Fertile/Top Soil Level) 
shall be protected as the most important factor for plant development and suitable 
environments shall be provided for planting.  

 
Taking Temporary Erosion Measures 

Another important subject to pat attention throughout the construction is the 
assessment of Project Areas in terms of erosion. During the construction 
activities,especially in the excavation areas and on the storage areas: 

- Required temporary measures shall be taken until construction is completed 
because of; having 
Topsoil stripped, 

a
  

b 
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- Destruction of surface cover and woodland areas, 

- Existing plant cover removed, 

- Topography of the land changed and 

- Existing stable land plasticity was deteriorated.  

Proje kapsamında yer alan tesislerin inşa edileceği alanlar genel itibariyle düz ve 
hareketli olmayan bir jeomorfolojik yapıya sahip olduğu için proje boyunca çok ciddi bir 
erozyon riski beklenmemektedir. Ancak, geçici hafriyat depolama sahalarında ve kazı 
bölgelerinde toprak erozyonu meydana gelme olasılığına karşılık, tedbir amaçlı erozyon 
kontrol önlemlerin alınması gerekmektedir. Aksi takdirde beklenmedik bir durum 
karşısında; toprak kaybına ve arazi veriminin düşmesine, sediman taşınması ile 
akarsularda su kalitesinin düşmesine ve oluşabilecek bir kayma ile jeomorfolojik 
değişikliklere neden olunabilir. 

For this reason, during the construction works, after stripping the topsoil, first the 
removal of subsoil shall be in the way not causing erosion and not being affected from the 
erosion. Below stated temporary erosion measures shall be executed in the scope of land 
preparation, construction and facility stage activities: 

- Material deposits shall be left to specific points with the purpose of interrupting 

surface flow and to prevent the carving of the base (Figure III.25.5.). 

- When it is needed to cut the slopes, mini floodgates shall be formed and these 

floodgates shall provide drainage downwards along the slope. 

- Continuous monitoring shall be done to prevent situations such as collapses and 

soil losses.  
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Figure III.25.5.  Materials Deposits and Stacks Created within the Scope of Erosion Prevention 
 
Alınacak bu önlemler inşaat sırasında tehlikeli bir durumla karşılaşmamak (göçük, 

heyelan, yıkılma vb.) hem de arazi topografyasında daha fazla zararlar oluşmasına engel 
olmak için yapılması zorunlu olan uygulamalardır.  

 
Sedimentation Control 
 
Proje alanında oluşabilecek toprak erozyonu sonucu meydana gelen sedimanlar en 

yakın çevrede bulunan su kaynaklarını kirletebilir (Şekil III.25.6.). Bu riskin bulunduğu; su 
geçişlerinde ve faaliyet alanlarının bir su yatağı ile kesiştiği veya paralel olduğu yerlerde 
sedimanlı su girişini engellemek üzere sediman önleyici, silt kafes veya saman balyası 
engeli biçiminde düzenekler kurulacaktır (Şekil III.25.7.). 
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Figure III.25.6. Methods of Reducing and Preventing Water Pollution from Sediments; Silt Cage, Hale Bale 

 
In the parts where topsoil is stripped and plant cover is destroyed, sediment filters 

and holder mechanisms are applicable solutions in the areas expected to remain bare in 
rainy period. Project site is located within the Büyük Menderes basin that is one of the 
separated water basins throughout Turkey and the most important surface water source is 
the Büyük Menderes River that is approximately 1 km away from the power plant area. 
Ayrıca, ruhsat alanı içinde birçok sulama ve kurutma kanalı mevcuttur. While there is no 
fishpond or a dam in or around the project site, Geranlık Lake is present approximately 
2,4 km south of the power plant area. Proje alanı genel itibarıyla düz bir yapıya sahip 
olduğundan çok ciddi bir sedimantasyon riski bulunmamaktadır. Ancak değişen koşullara 
ve inşaat faaliyetlerine bağlı olarak inşaat çalışmaları boyunca sedimantasyon riski olan 
alanlarda ve özellikle olası su deşarj işlemleri sırasında mutlaka gerekli önlemler 
alınmalıdır. 

Creek flow direction 

Hale Bale  

Silt Cage 

Sedimentation  
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Figure III.25.7. Silt Cage Application in Sedimentation Control 

 
By means of the environment protection measures and implemented applications 

during the construction, it is seen that less areas encounter damage and construction 
works proceed with control and by proceeding with care for the environment. Additionally, 
with the landscape arrangement works to be carried after construction, it is observed that 
damaged and destroyed areas during the construction can be repaired in a short period of 
time. For this reason, it has great importance to pay attention for the above stated matters 
in terms of protecting natural environment and continuity of the ecosystem.  

 
İnşaat çalışmaları tamamlandıktan sonra bu alanların onarılması ve rehabilite 

edilmesi çalışmalarına başlanacaktır. Bu kapsamda arazide yapılacak ilk çalışma 
konturlama çalışmalarıdır. Bu kapsamda arazi hazırlık çalışmaları başlamadan önce 
çekilen, tesis ünitelerinin yapılacağı alanlara ait fotoğraflardan yararlanılacaktır. During 
these works, around the area, the existing contours (contour level curves) shall be 
complied with as much as possible. 

 
After the contouring works, at the required points, both under the soil and on 

surface, draining systems shall be established and the stripped top soil before the 
construction period shall be laid back again. 

 
However, during the laying stage of the striped and protected top soil, in case 

required, measures against erosion shall be taken. The most efficient method against 
erosion is to cultivate vegetation cover. Alanda yapılacak bitkilendirme çalışmaları 
sırasında gerekli durumlarda ağaç dikimi veya tohumlama işlemleri sırasında gübreleme, 
hydro-seeding vb. gibi ilave tedbirler alınması gerekmektedir. 
 

During the repair and rehabilitation works after the construction, within the scope of 
the stages mentioned above; 
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 The top soil stripped shall be stabilized. 

 In the project area, the natural vegetation cover shall be evaluated and 

the dominant, participating and first species in the area shall be determined. 

 These species shall be classified as tree, small tree, bush and forest 

bottom cover. 

 The rehabilitation works to be carried out in the project area shall be 

carried out in compliance with the field characteristics according to the 

determination of the species.  

 
In this way; 
 

 Within the construction and usage periods of the project, the impacts to 

the environment shall be minimized and the sustainability of the area shall be 

supported. 

 The vegetation cover removed during the construction and operation 

stage, the stripped top soil, and due to erosion risk, erosion control shall be 

provided, 

 The regional and local characteristics shall be enhanced, 

 After the realization of the project, in the area, a landscape appearance 

close to the desired previously existing appearance shall be established, 

 The structures which may cause visual pollution shall be curtained 

(power plant area and relevant units). 

 
In this context, after covering the top cover soil and taking the measures for erosion, 

the most important stage is plantation stage. Within the scope of the project, the activities 
related to the plantation activities to be carried out are given in detail below.  

 
Plantation Process 
 
In the landscaping repair works, together with the correct engineering and technical 

implementations, one of the main elements is the vegetation material. In case the 
vegetation material is not used correctly, it will cause failure of the works as well as 
formation of undesirable landscaping environments. For this reason, correct choice of the 
plant species, plantation of the chosen plants according to the planting instructions and 
methods are required.  
 

The main objective of the landscaping repair works is; repairing the landscaping that 
may be damaged due to construction, reduction of the impact on the environment during 
the construction and establishment of new usage areas in compliance with the naural 
structure. In the implementations to be carried out, choice of proper plant species is very 
important. 
 

Also during plant choosing process, even though the primary concern is the 
function, visual concern shall not be ignored. In the plants to be used; size, form, texture 
and color features are very important (Table III.25.1.). There shall be compliance and 
cohesion in natural vegetation cover and the plants to be used in repairs in every aspect. 
Kızıldere-III Jeotermal Enerji Santrali Kapasite Artışı Projesi kapsamında peyzaj onarım 
çalışmalarında öncelikle inşaat alanında yer alan bitki türlerinden yararlanılacak, bunun 
dışında da Orman İşletme Müdürlüğü’nün önerdiği bitki türleri tercih edilecektir. In this 
way, both the success of the repair works will increase and the works carried out will be 
compliant with the natural structure. The natural plantation types to be used in plantation 
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works and/or other types shall be provided from the closest private or public tree growing 
facilities. 
 

In special cases, after taking the opinion of the expert, different plant species may 
be used provided that it does not cause ecological competition in the area. However, it is 
required for these plant species to be suitable for the area and have natural structure. 
Otherwise, it is inevitable to carry out an unsuccessful work both visually and in terms of 
function.  

 
Table III.25.1. Plant Characteristics and Classification 
 

Plant 
Characteristics 

Classification 

Measurement 
Unit 

Ground covering plants Bushes (dwarf, small, medium, large) Trees (small, large) 

Form 

Height Width Ratio According to the Outer Lines 
According to Volumetric 

Characteristics 

Horiz. Portrait 
Square, Round, Elliptical, Oval, 

Triangular, Pentagonal, Irregular etc. 
Sphere, Ellipsoid, Column, 

Conical etc. 

Texture Coarse 

Medium-Voltage Fuses: The medium-
voltage fuses shall have been 

manufactured in accordance with the 
standards. 

Fine 

Color Flower Color Leaf Color Body Color 

 
Kızıldere-III Jeotermal Enerji Santrali Kapasite Artışı Projesi kapsamında; daha çok 

yapraklı, çevrede yer alan meyve ağaçları ile uyumlu, düz alanlarda dikey formlu, eğimli 
alanlarda yatay ve yer örtücü özellikte bitkiler kullanılacaktır. Yapraklı ağaçların arasında 
mutlaka ibreli ağaçlarda kullanılmalıdır. This implementation removes monotonity and 
increase plantation success. In plantation, as color, green and its shades shall be used. 
 

Plantation of the vegetation material in the implementation phase with the correct 
techniques will increase success percentage and provide savings in terms of time and 
economy. For the success of a plantation, correct implementation of the plantation 
methods and expert knowledge of the personnel carrying out the plantation is as important 
as the plant species. For correct and successful plantation; 
 

- It is required to carry out area and soil preparation, 

- to use seedlings appropriate for the area, healthy and in form, 

- Prunning of the roots of the seedlings before plantation (reversed, excess length), 
opening pits with appropriate depth and width (Figure III.25.8.), 
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Figure III.25.8. (a) Root Pruning for Saplings, (b)  Plantation of Needle Leaved Saplings, 

(c) Plantation of Saplings with normal leaves and (d) Plantation of Bushes 

 
 

Figure III.25.8. (continued). (a) Root Pruning for Saplings, (b)  Plantation of Needle Leaved 

Saplings, (c) Plantation of Saplings with normal leaves and (d) Plantation of Bushes  

 
- Choosing the correct planting time, 
- Leaving the distance between seedlings taking the last form of the plant into 

consideration (Figure III.25.9.) 
 

 

 

 

 

 

 

 

Figure III.25.9. (a) Plantation Distances of Needle Leaved Saplings, (b) Plantation 

Distances of Saplings with Normal Leaves and (c)  Plantation Distances of Bushes 

 
- Choosing the correct plantation technique and using it. Within the scope of the 

project, in plantation of the seedlings and bushes, pit plantation technique shall be 
used (Figure  III.25.10.). 
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Figure III.25.10. Pit Plantation Technique 

 
Erroneous planting; will cause reducing the success of repair works with harming 

the plant material and death of it or its growing slowly and. During plantation, frequently 
made errors are not opening pits with sufficient depth, opening the pit too big, leaving the 
roots out and turning it upside down in the pit etc. can be listed (Figure  III.25.11.).  

 

 
 
Figure III.25.11. Implementation Errors during Pit Plantation 
 

Also with the plantation works carried out, in order to minimize the visual effects of 

new marks and corridors, with trees and bushes with the form of column, curtaining works 

shall be carried out (Figure III.25.12.). 
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Figure III.25.12. Sample Vegetative Curtains Planned to be Used for Landscaping Repair Works 

 
Peyzaj onarım çalışmaları tamamlandıktan sonra işletme dönemi boyunca bakım 

süreci de çok önemli bir aşamadır. In repair works, since the works are carried out with 
live plants, the periodic controls of the implementation area shall be carried out, the 
damaged and dead plants shall be replaced with new ones. Here, especially until the 
vegetation comes to the form it was before, until surface coating is provided, in the 
operation period, the personnel carrying out works in the operation period shall check 
his/her implementation area periodically. In cases required; watering, fertilizing, pruning, 
pesticide application, protection from external effects etc. maintenance works shall be 
carried out. 

 
III.26. Environmental Impact Assessment 
 
Kızıldere III Jeotermal Enerji Santrali Kapasite Artışı projesinin sosyal etkilerini 

incelemek amacı ile Sosyal Araştırma Raporu hazırlanmış ve Ek-1.16’ da sunulmuştur. 
 
III.27. Suggested distance for health band 
 
As stipulated by article 16 of the Directive regarding to "Opening Workplaces and 

Work Licenses” the health protection band is determined by inspection authorities 
considering possible harmful impacts of facilities on the environment, health of public, and 
other pollutant effects. Proje kapsamında sondaj lokasyonları ve santral alanında 
yapılacak çalışmalar insan sağlığı ve çevre için riskli ve tehlikeli unsurlar içermekte olup, 
bu hususta alınacak önlemler aşağıda sıralanmıştır. 

 
Proje kapsamında başvuru koordinatlarının içerisinde uygun sağlık koruma bandı 

kesin proje aşamasında bırakılacaktır. Bu noktada söz konusu sağlık koruma bandı Sağlık 
Bakanlığı’nın 17.02.2011 tarih ve 6359 sayılı “Çevre ve Toplum Sağlığını Olumsuz 
Etkileyecek Gayri Sıhhi Müesseselerin Etrafında Bırakılacak Sağlık Koruma Bandı 
Mesafesinin Belirlenmesi Hakkındaki Yönerge” kapsamında ÇED alanı için “Sağlık 
Koruma Bandı Mesafesinin Mülga İl Özel İdaresince İşyeri Açma ve Çalışma Ruhsatlarına 
İlişkin Yönetmelik” kapsamında oluşturulacak inceleme ve ruhsat komisyonunun İl Sağlık 
Müdürlüğü’nün teklifi ve inceleme heyetinin yerinde kesinleştirip sonuçlandıracağı sağlık 
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koruma bandı mesafesi için; ruhsat sınırlarının içinde risk faktörlerine göre yeterli alanın 
bırakılması sağlanacaktır. 

Yetkili makamlarca onaylanacak sağlık koruma bandı, imar planına işlenecek ve bu 
mesafeler proje kapsamındaki bütün sondajların açılacağı düşünüldüğünde Denizli ve 
Aydın Büyükşehir Belediyeleri tarafından korunacaktır.  

 
The project site does not fall into the health protection band of another facility 

approved by the Ministry of Health.  
 
Bunlara ilaveten 10.08.2005 tarih ve 25902 sayılı R.G’de (Değişiklik 13.04.2007) 

yayımlanarak yürürlüğe giren ‘’İşyeri Açma ve Çalışma Ruhsatlarına İlişkin Yönetmelik’’ 
gereği söz konusu proje, II. Sınıf GSM niteliğinde olup, 5216 sayılı yasa kapsamında II. 
Sınıf GSM’ye tabi bu tesis, ruhsatlandırma işlemlerini proje kapsamındaki bütün 
sondajların açılacağı düşünüldüğünde Denizli ve Aydın Büyükşehir Belediyeleri tarafından 
korunacaktır. 

 
III.28. İnşaat ve işletme dönemine ait izleme planı (izlenecek parametre, izleme 

yöntemi, ekipmanı, izleme sıklığı vb) 
 
Planlanan Kızıldere-III Jeotermal Enerji Santrali Kapasite Artışı projesinin inşaat ve 

işletme aşamalarındaki olumlu ve olumsuz, biyo-fiziksel ve sosyo-ekonomik etkileri ÇED 
çalışmaları kapsamında incelenmiştir. Buna ek olarak; faaliyetin yürürlükteki kanun ve 
yönetmeliklere uygunluğunun sağlanması ve projenin çevre ve insan sağlığına etkilerinin 
minimuma indirgenmesini sağlamak amacıyla “izleme çalışmaları” yapılacaktır. In this 
way, issues to be complied with and paid attention to which are specified in EIA Report 
which is prepared taking the impact mitigating measures, approved plans, conditions and 
requirements of permits into consideration will be complied with entirely. 

 
2872 sayılı Çevre Kanunu kapsamındaki 25.11.2014 tarih ve 29186 sayılı Resmi 

Gazete’de yayımlanarak yürürlüğe giren Çevresel Etki Değerlendirmesi Yönetmeliği’nin 
18. Maddesi gereğince Çevre ve Şehircilik Bakanlığı’ndan “ÇED Olumlu Kararı” alınan 
projelerin inşaat, işletme ve işletme sonrası dönemlerinde, çevresel izleme ve denetleme 
işleri, konusunda uzman mühendisler ve proje yatırımına uygun uzmanlar tarafından 
yürütüleceği belirtilmekte olup, yönetmelik hükme gereği yerine getirilecektir. 

 
Bu amaçla, ÇED Raporu’na bağlı olarak, çevresel önem taşıyan etkilerle ilgili 

konuları kapsayacak bir “Çevre Yönetim Sistemi (ÇYS)” hazırlanarak projede uygulamaya 
konulacaktır. 

 
Faaliyetin izlenmesi ile ilgili olarak hazırlanacak ÇYS; arazi hazırlığı ve inşaat 

dönemi, işletme dönemi ve işletme sonrası dönem olmak üzere 3 başlıkta irdelenecektir. 
 
İzleme programının amacı, yukarıda bahsi geçen dönemlerde oluşacak çevresel 

etkileri belirlemek üzere çevresel koşullar ile ilgili verilerin toplanması olup, bu 
dönemlerdeki çalışmaların ilgili yönetmelikler ile uyumunun sağlanması ve çevre üzerine 
etkilerinin en aza indirilmesi amacıyla projenin hava emisyonları, atıksular, gürültü, atıklar, 
hafriyat, izinler vb. işletim uygulamaları izlenecektir. It is suggested to perform the 
monitoring activities regarding the following items within the scope of the monitoring works 
of the Project.  

 
In all stages of the Project, all undertakings taking place in the report shall be 

accomplished by the owner of the Company and it shall be under the responsibility of the 
Company to guarantee not to cause any disturbance for the public in the surrounding of 
the Project as well as for the environment of the Project. Bu dönemde ÇED Raporu’nda 
belirtilen kısıtlamalar ve çevresel önem taşıyan etkilerle ilgili aşağıda belirtilen konularda, 
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firmanın belirleyeceği bir sorumlu tarafından izleme çalışmasının gerçekleştirilmesi 
önerilmektedir. 

 
Öncelikle söz konusu projenin planlama, inşaat öncesi, inşaat, işletme ve işletme 

sonrası dönemlerinde yürütülecek çalışmalardan kaynaklı çevresel etkiler ve bu etkilerin 
önlenmesi ya da çevreye zarar vermeyecek ölçüde en aza indirilmesi için alınacak azaltıcı 
önlemler ve sorumlu kurum/kuruluş Tablo III.28.1.’de detaylı olarak anlatılmıştır. Ayrıca 
proje için uygulanacak ‘’İzleme Planı’’ (izlenecek parametreler, parametrenin izleneceği 
yer, nasıl ve ne zaman izleneceği ve sorumlu kurum/kuruluşu) Tablo III.28.2.’de verilmiştir. 
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Table III.28.1. Measures Plan 
 

PHASE SUBJECT DIMINISHING ACTION RESPONSIBILITY 

Pre-Land 
Preparation 
and 
Construction 

Providing 
Ground Safety 

All construction works within the scope of the project will be carried out according to "Regulation on buildings to be constructed in 
Earthquake Zones" of Abolished Ministry of Public Works and Settlement dated 06.03.2007 which entered into force after being 
published in the Official Gazette No.26454. 

- Zorlu Doğal Elektrik Üretimi A.Ş. 

Land 
Preparation 
and 
Construction  

Historical, 
Cultural and 
Archeologic 
Assets 

Projenin uygulama aşamasında (arazi hazırlık ve inşaat) herhangi bir kültür ve tabiat varlığına rastlanıldığında en yakın müze 
müdürlüğüne veya Kültür ve Tabiat Varlıklarını Koruma Bölge Kurulu Müdürlüğü’ne haber verilecektir. 

- Zorlu Doğal Elektrik Üretimi A.Ş. 
- Museum Directorate,  
-Regional Protection Board 
Directorate, 

Land 
Preparation 
and 
Construction 

Excavation 
Works 

The excavation activities to be performed during the land preparation and construction activities will be carried out in accordance 
with the clauses of “Excavation Earth, Construction and Ruin Wastes Controls Regulations” entered into force by publishing in 
the Official Gazette dated 18.03.2004 and numbered 25406. 

- Zorlu Doğal Elektrik Üretimi A.Ş. 
- Relevant Municipality 

Land 
Preparation 
and 
Construction 

Air Emissions 

During the land preparation works “SKHKKY” Annex-1 particularities shall be complied with. In order to minimize the dust 
emission that will occur on the site, the watering, filling and discharging process will be carried out in the emission source as well 
as the precautions will be taken to keep the material’s top cover at the 10% humidity and covering the material by the canvas. 
Also within the scope of the project, during transportation of the materials, in order to keep the dust on the road, when required, 
watering with water lorry shall be carried out. 

- Zorlu Doğal Elektrik Üretimi A.Ş. 

Land 
Preparation 
and 
Construction 

Vehicle 
Emissions 

In order to minimize the emissions of the vehicles, according to the "Exhaust Values Control and Gaz and Diesel Quality 
Regulations" enacted by publication in the Official Monitor dated 30.11.2013, number 28837; the routine checks of all the 
vehicles and equipments to be used shall be made and the vehicles which need maintenance shall be taken to the maintenance 
and other vehicles shall be used until the maintenance of such vehicles is completed. Furthermore, they will be warned to 
operate in compliance with “Traffic Law” and to pay attention to loading in compliance with the loading standards in particular. 

- Zorlu Doğal Elektrik Üretimi A.Ş. 

Land 
Preparation 
and 
Construction 

Flood 
Preventing and 
Drainage 

While the foundation pit is excavated during the construction, it should be taken into consideration that the perched waters within 
the sand-gravel layers and the surface waters may reach the pit and thus the necessary pumping measures shall be taken.  
Moreover the necessary insulation measures against the surface and leachate at the basement levels as well as the drainage 
measures for the sub-bases shall be taken. 

- Zorlu Doğal Elektrik Üretimi A.Ş. 
- State Hydraulic Works Regional 
Directorate, 

Land 
Preparation 
and 
Construction 

Waste Water  
Kızıldere-III JES ve kapasite artışı kapsamında çalışacak 600 kişiden kaynaklı oluşacak yaklaşık 120 m3/gün lük atıksu, paket 
atıksu arıtma tesisinde arıtılacak ve en yakın yüzeysuyuna deşarj edilerek bertaraf edilecektir. 

- Zorlu Doğal Elektrik Üretimi A.Ş. 

 
Land 
Preparation 
and 
Construction 

 
Solid Waste  

Oluşan atıklardan geri kazanımı mümkün olan (lastik, kağıt, plastik vb.) ve geri kazanımı mümkün olmayan atıklar (organik 
atıklar vb.) ayrı ayrı toplanacak şekilde proje sahasının çeşitli noktalarına yerleştirilen ağzı kapalı konteynırlarda (çöp 
kovalarında) biriktirilecektir. Geri kazanımı mümkün olan atıklar lisanslı geri kazanım firmalarına verilerek bertaraf edilecek; geri 
kazanımı mümkün olmayan atıklar ise Buharkent/Sarayköy Belediyelerinin katı atık toplama sistemine verilerek bertaraf 
edilecektir. 
 
Bunlara ilaveten arazi hazırlama ve inşaat çalışmalarından; parça demir, çelik, ambalaj malzemesi ve benzeri katı atıklarda 
oluşacak olup, bu atıkların miktarı değişiklik göstereceğinden bir miktar belirlenememektedir. Ancak atıklar, hurda olarak 
toplanıp, proje alanı içinde uygun bir yerde (şantiye alanında) depo edilecek ve geri kazanımı mümkün olan atıklar yeniden 
kullanılacak ve/veya lisans almış geri dönüşüm firmalarına verilecektir. Geri kazanımı mümkün olmayan atıkların ise yine ilgili 
belediyenin katı atık toplama sistemine verilerek bertaraf edilmesi sağlanacaktır. 
 
Özetle, arazi hazırlık ve inşaat aşamasında çalışanlardan kaynaklanacak katı atıkların (yemek artığı vb.) denizlere, göllere ve 
benzeri alıcı ortamlara, caddelere ve ormanlara dökülmesinin yasak olduğu konusunda çalışanlar uyarılacak ve Atık Yönetimi 

- Zorlu Doğal Elektrik Üretimi A.Ş. 
- Buharkent Municipality 
- Sarayköy Municipality 
- Licensed Recovery Company 
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PHASE SUBJECT DIMINISHING ACTION RESPONSIBILITY 

Yönetmeliği’nin öngördüğü hususlar yerine getirilecektir. 

Land 
Preparation 
and 
Construction 

Packaging 
Waste 

Ambalaj kağıdı, pet şişe, cam şişe vb. atıklar ise “Ambalaj ve Ambalaj Atıkların Kontrolü Yönetmeliği” 23. Maddesi uyarınca; 
kullanılan malzeme ve oluştuğu kaynağa bakılmaksızın, diğer atıklardan ayrı olarak biriktirilecek ve lisanslı geri kazanım 
firmalarına verilerek değerlendirilecektir. Tehlikeli kapsamına giren ambalaj atıkları olması durumunda ise bu konuda lisanslı 
firmalara verilerek bertaraf sağlanacak olup, atıkların lisanslı araçlarla taşınması yaptırılacaktır. 

- Zorlu Doğal Elektrik Üretimi A.Ş. 
- Buharkent Municipality 
- Sarayköy Municipality 
- Licensed Recovery Company 

Land 
Preparation 
and 
Construction 

Waste Oils 

İnşaat aşamasında çalışacak araçların bakım ve onarımları, yetkili servislerinde yapılacaktır. Ancak araçların tesis içerisinde 
bakım ve onarımının yapılma zorunluluğu ortaya çıkar ise herhangi bir atık yağın ortaya çıkması durumunda; söz konusu yağın 
toprağa ve/veya suya karışmasının önlenmesi amacı ile, atık yağ kapalı ve sızdırmasız metal bir kapta toplanarak 30.07.2008 
tarih ve 26952 Sayılı Resmi Gazete’de yayımlanarak yürürlüğe giren “Atık Yağların Kontrolü Yönetmeliği” kapsamında lisans 
almış geri kazanım firmasına sözleşme dahilinde verilecektir. 
 

On the other hand, during the activities to be performed, it will be acted in accordance with the clauses of Regulations on Control 
of the Soil Pollution and Point Source Polluted Fields entered into force in Official Gazette dated 08.06.2010 and numbered 
27605. 

- Zorlu Doğal Elektrik Üretimi A.Ş. 
- Licensed Recovery Company 

Land 
Preparation 
and 
Construction 

Vegetative 
Waste Oils 

In the operation stage of the project, the frying oils that will be generated in the facility shall be separately collected in clean 
containers with lid. The used frying oils shall not be poured in sewerage, soil, sea or similar receiving environments in order to 
protect the environment. In this context, for the disposal of vegetative waste oils, the provisions of "Regulation on Control of 
Vegetative Waste Oils" entered into force after being published in the official Gazette no. 29378 dated 06.06.2015 shall be 
complied with. 

- Zorlu Doğal Elektrik Üretimi A.Ş. 
- Licensed Recovery Company 

Land 
Preparation 
and 
Construction 

End-of-Life 
Tires 

Except for the vegetative and fill tires, all other tires with completed lifetime shall be collected and sold to licensed firms. Within 
this scope, the conditions proposed in "Regulation on Control of Tires with Completed Lifetime" put into force following its 
publication in official Gazette no. 26357 dated 25.11.2006 shall be complied with.  

- Zorlu Doğal Elektrik Üretimi A.Ş. 
- Licensed Recovery Company 

Land 
Preparation 
and 
Construction 

Waste Batteries 
and 
Accumulators 

In order to prevent disposal of batteries and accumulators with completed lifetime directly or indirectly to the environment in a 
way harmful to human health and environment, according to the 13th Article of ''Waste Battery and Accumulator Control 
Regulation'' enforced by being published in the Official Gazette dated 31.08.2004 and Number 25569  they shall be separated 
from the domestic wastes and stored separately and disposed by delivering to the licensed collection points or temporary 
storage places. 

- Zorlu Doğal Elektrik Üretimi A.Ş. 
- Licensed Recovery Company 

Land 
Preparation 
and 
Construction 

Medical Waste 

Arazi hazırlık ve inşaat aşamasında çalışacak kişilerin sağlık sorunlarına müdahale etmek amacıyla yapılacak tedavi amaçlı 
revir ünitesinden oluşacak atıkların miktarı belirlenememekle birlikte çok az miktarda olacağı tahmin edilmektedir. 
"Environmental Impact Assessment Legislation" entering into effect after publishing in the Official Gazette dated 25.11.2014 
numbered 25883 Annex-I List Maddesi’nde belirtilen “tıbbi atık üreticilerinin yükümlülükleri” uyarınca diğer atıklardan ayrı olarak 
biriktirilecek ve Buharkent/Sarayköy ilçesi veya Aydın/Denizli ilindeki hastanelerin tıbbi atık toplama sistemine verilerek bertaraf 
edilmesi sağlanacaktır. The conditions of the legislation about the separation and collection of the medical wastes shall be 
complied with. 

- Zorlu Doğal Elektrik Üretimi A.Ş. 
- Relevant Municipality 
- Relevant Municipality 

Land 
Preparation 
and 
Construction 

Noise and 
Vibration 

Yapılacak çalışmalar hakkında yöre halkı önceden bilgilendirilecektir. İlgili yönetmelikte belirtilen çalışma saatlerinde inşaat 
çalışmaları yürütülecektir. İnşaat çalışmalarında aynı anda en az sayıda aracın çalıştırılması sağlanacaktır 

- Zorlu Doğal Elektrik Üretimi A.Ş. 

Land 
Preparation 
and 
Construction 

Personelin 
Konut ve Diğer 
Teknik/Sosyal 
Altyapı 
İhtiyaçları 

These personnel will be hired locally as much as possible, and for the personnel hired out of the region, residential and other 
technical/social infrastructure needs will be provided in Buharkent/Saraykent districts and close settlement areas. Çalışanların 
ihtiyaçları mümkün olduğunca kamp sahasından karşılanmaya çalışılacak, mümkün olmadığı durumlarda ise en yakın yerleşim 
yeri olan Buharkent ve Sarayköy ilçe merkezlerinden karşılanacaktır. 

- Zorlu Doğal Elektrik Üretimi A.Ş. 
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PHASE SUBJECT DIMINISHING ACTION RESPONSIBILITY 

Land 
Preparation 
and 
Construction 

Occupational 
Health and 
Safety 

Before starting the application of the Project, Occupational Health and Safety Plan shall be prepared by the Investor Company. 
The construction activities will be carried out in accordance with the clauses of “ Regulations of Health and Security on the 
Construction Works” issued by the Ministry of Labor and Social Security and published in the Official Gazette dated 5 October 
2013 and numbered 28786 including the minimum health and security conditions to be taken particularly in construction places. 
 
Proje dahilinde arazi hazırlık, inşaat, montaj, aşamasında; 1593 sayılı Umumi Hıfzıssıhha Kanunu, 6331 sayılı İş Sağlığı ve 
Güvenliği Kanunu ve bu kanunlara istinaden çıkarılan ve çıkartılacak tüzük ve yönetmenlikler ile ilgili mevzuata uyulacaktır. 

- Zorlu Doğal Elektrik Üretimi A.Ş. 

Land 
Preparation 
and 
Construction 

Transportation 

The routine controls of each vehicle and equipment to be used will be provided and the vehicles that are required to be taken 
into maintenance will be repaired and until completion, other vehicles will be used; especially the loading process shall be 
carried out in compliance with the loading standards.. Projenin tüm aşamalarında, Karayolu Trafik Kanunu’na (2918 sayılı), 
karayolları ile ilgili çıkarılan tüm kanun ve yönetmeliklere uygun şekilde çalışılacaktır. 

- Zorlu Doğal Elektrik Üretimi A.Ş. 
 

Land 
Preparation 
and 
Construction 

Public Safety 
Warnings boards, barriers, stripes, etc. equipment shall be placed during the works to be done in order not to cause life and 
property loss. 

- Zorlu Doğal Elektrik Üretimi A.Ş. 

Land 
Preparation 
and 
Construction 

Landscape 
Works 

Görüntü ve gürültü kirliliğinin önlenmesi için proje alanı ve çevresinde çevre düzenleme çalışmaları gerçekleştirilecektir. - Zorlu Doğal Elektrik Üretimi A.Ş. 

Operation Waste Water  

Projenin işletme aşamasında çalışacak 60 kişiden kaynaklı evsel nitelikli atıksu oluşması söz konusudur. Söz konusu atıksuyun 
bertarafı paket atıksu arıtma tesisinde arıtıldıktan sonra SKKY deşarj kriterlerine göre yüzeysuyuna deşarj edilecektir. 
Reenjeksiyon sistemi ile soğutulan su tekrar rezervuara basılacağı için yani suyun sirkülasyonu sağlanacağı için endüstriyel 
nitelikli atıksu oluşması söz konusu değildir. 

- Zorlu Doğal Elektrik Üretimi A.Ş. 

Operation 
Vehicle 
Emissions 

In order to minimize the emissions of the vehicles, according to the "Exhaust Values Control and Gas and Diesel Quality 
Regulations" enacted by publication in the Official Monitor dated 30.11.2013, number 28837; the routine checks of all the 
vehicles and equipments to be used shall be made and the vehicles which need maintenance shall be taken to the maintenance 
and other vehicles shall be used until the maintenance of such vehicles is completed. Furthermore, they will be warned to 
operate in compliance with “Traffic Law” and to pay attention to loading in compliance with the loading standards in particular.  

- Zorlu Doğal Elektrik Üretimi A.Ş. 

Operation Air Emissions 

Tüm tesislerden kaynaklanacak emisyonlarla ilgili olarak “SKHKKY”de belirtilen sınır değerlere, koşullara uyulacak ve gerekli 
tedbirler alınacaktır. Within this scope, the conditions proposed in "Regulation on Control of Tires with Completed Lifetime" put 
into force following its publication in official Gazette no. 27277 dated 25.11.2006 shall be complied with. Ayrıca AB sınır 
değerlerinin Türk Mevzuatı’na uyarlanmasından sonra bu sınır değerleri de sağlamak için gaz ve partiküllerin azaltılması 
noktasında günün teknolojik gelişmeleri kullanılacaktır. 

- Zorlu Doğal Elektrik Üretimi A.Ş. 
State Hydraulic Works General 
Directorate 

Operation  
Flood 
Preventing and 
Drainage 

While the foundation pit is excavated during the construction, it should be taken into consideration that the perched waters within 
the sand-gravel layers and the surface waters may reach the pit and thus the necessary pumping measures shall be taken.  
Moreover the necessary insulation measures against the surface and leachate at the basement levels as well as the drainage 
measures for the sub-bases shall be taken. 

- Zorlu Doğal Elektrik Üretimi A.Ş. 

Operation Solid Waste  

Oluşan atıklardan geri kazanımı mümkün olan (lastik, kağıt, plastik vb.) ve geri kazanımı mümkün olmayan atıklar (organik 
atıklar vb.) ayrı ayrı toplanacak şekilde proje sahasının çeşitli noktalarına yerleştirilen ağzı kapalı konteynırlarda (çöp 
kovalarında) biriktirilecektir. Geri kazanımı mümkün olan atıklar lisanslı geri kazanım firmalarına verilerek bertaraf edilecek; geri 
kazanımı mümkün olmayan atıklar ise Buharkent ve/veya Sarayköy Belediyesi’nin katı atık toplama sistemine verilerek bertaraf 
edilecektir. 
 

Oluşacak evsel nitelikli katı atıkların (yemek artıkları vb. organik atıklar) denizlere, göllere ve benzeri alıcı ortamlara, caddelere 
ve ormanlara dökülmesinin yasak olduğu konusunda çalışanlar uyarılacak ve Atık Yönetimi Yönetmeliği’nin öngördüğü hususlar 
yerine getirilecektir. 

- Zorlu Doğal Elektrik Üretimi A.Ş. 
- Buharkent Municipality 
- Sarayköy Municipality 
- Licensed Recovery Company 
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PHASE SUBJECT DIMINISHING ACTION RESPONSIBILITY 

Operation 
Packaging 
Waste 

Ambalaj kâğıdı, pet şişe, cam şişe vb. atıklar ise “Ambalaj Atıklarının Kontrolü Yönetmeliği” 23. Maddesi uyarınca; kullanılan 
malzeme ve oluştuğu kaynağa bakılmaksızın, diğer atıklardan ayrı olarak biriktirilecek ve lisanslı geri kazanım firmalarına 
satılarak değerlendirilecektir. On the other hand, the dangerous packaging wastes will be given to licensed firms to be disposed 
and the ultimate attention will be spared to transport the wastes via licensed vehicles. 

- Zorlu Doğal Elektrik Üretimi A.Ş. 
- Buharkent Municipality 
- Sarayköy Municipality 
- Licensed Recovery Company 

Operation 
Waste Oils 
 

The disposal of the waste oils completing their usage lifetime within the project's scope will be organized in the disposal plants 
as is defined in 2nd part of the “Regulations on Waste Oil Control” entered into the force by publishing in the Official Gazette 
dated 30.07.2008 and numbered 26952. On the other hand, the waste oil and solid waste contaminated by the dangerous 
materials will be disposed by sending them to the waste disposal plant. 
 

Until transferred to disposal facilities, the principles taking place in 4th and 5th Sections of ''Waste Oils Control Regulation'' shall 
be provided and they shall be stored separately within the enterprise in the temporary depots suitable with the standards 
according to their categories and they shall be carried accordingly. The transportation of the waste oils to the disposal plants will 
be made by a licensed carrier. The obligations of the waste water generator according the "Regulation on Control of Waste Oil" 
article 9 shall be complied with entirely. 

- Zorlu Doğal Elektrik Üretimi A.Ş. 
- Licensed Recovery Company 

Operation 
Vegetative 
Waste Oils 

In the operation stage of the project, the frying oils that will be generated in the facility shall be separately collected in clean 
containers with lid. The used frying oils shall not be poured in sewerage, soil, sea or similar receiving environments in order to 
protect the environment. In this context, for the disposal of vegetative waste oils, the provisions of "Regulation on Control of 
Vegetative Waste Oils" entered into force after being published in the official Gazette no. 29378 dated 06.06.2015 shall be 
complied with. 

- Zorlu Doğal Elektrik Üretimi A.Ş. 
- Licensed Recovery Company 

Operation 
Waste Batteries 
and 
Accumulators 

In order to prevent disposal of batteries and accumulators with completed lifetime directly or indirectly to the environment in a 
way harmful to human health and environment, according to the 13th Article of ''Waste Battery and Accumulator Control 
Regulation'' enforced by being published in the Official Gazette dated 31.08.2004 and Number 25569 they shall be separated 
from the domestic wastes and stored separately and disposed by delivering to the licensed collection points or temporary 
storage places. 

- Zorlu Doğal Elektrik Üretimi A.Ş. 

Operation 
Tires which 
Completed their 
Lifetime 

Except for the vegetative and fill tires, all other tires with completed lifetime shall be collected and sold to licensed firms. Within 
this scope, the conditions proposed in "Regulation on Control of Tires with Completed Lifetime" put into force following its 
publication in official Gazette no. 26357 dated 25.11.2006 shall be complied with.  

- Zorlu Doğal Elektrik Üretimi A.Ş. 
- Licensed Recovery Company 

Operation Medical Waste 

All medical wastes that may occur in the infirmary unit; shall be placed in red colored plastic which are resistant to puncturing, 
tearing, exploding; made of original medium density polyethylene raw material, leak free, with double bottom seam, with capacity 
to carry at least 10 kg and with double layer thickness of 100 micron, made without bellow, with "International Biohazard" 
emblem or "ATTENTION! SHARP MEDICAL WASTE" written on them. The bags shall be filled maximum to ¾ level and their 
openings shall be tightly tied and in case deemed required, each of the bags shall be placed in another bag with the same 
specifications to provide sealing.  
 
Wastes with punching or cutting features shall be separated from other wastes and placed in plastic or laminated cardboard box 
which are resistant to puncturing, cracking, exploding and which are water tight and leak free, impossible to open and touch the 
contents, with "International Biohazard" emblem or "ATTENTION! SHARP MEDICAL WASTE" written on them or containers with 
same specifications. . These accumulation containers shall be filled maximum to ¾ and they shall be closed and put in red 
plastic bags. After the cutting-puncturing waste containers are full, they shall not be compacted, opened, emptied or recycled.  
 
"Environmental Impact Assessment Legislation" entering into effect after publishing in the Official Gazette dated 25.11.2014 
numbered 25883 Annex-I List Maddesi’nde belirtilen “tıbbi atık üreticilerinin yükümlülükleri” uyarınca diğer atıklardan ayrı olarak 
biriktirilecek ve ilgili belediye ile protokol yapılarak bertaraf edilmesi sağlanacaktır. The conditions of the legislation about the 
separation and collection of the medical wastes shall be complied with. 

- Zorlu Doğal Elektrik Üretimi A.Ş. 
- Buharkent Municipality 
- Sarayköy Municipality 
- Relevant Municipality 
- Relevant Municipality 

Operation  
Noise and 
Vibration 

Tesislerin faaliyete geçmesinden sonra gürültü ölçümleri yapılacak olup, gürültü ölçüm sonuçlarında gürültünün sınır 
değerlerinin üzerinde çıkması halinde çalışanlara 6331 sayılı “İş Sağlığı ve Güvenliği Kanunu”nda belirtilen, kulaklık, kulak 

- Zorlu Doğal Elektrik Üretimi A.Ş. 
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PHASE SUBJECT DIMINISHING ACTION RESPONSIBILITY 

tıkaçları, vb. gibi koruyucu giysiler ve gereçler sağlanacaktır. 

Operation 
Occupational 
Health and 
Safety 

Projenin işletme aşamasında insan sağlığına yönelik muhtemel tüm risklerin önlenmesi amacıyla yönetmeliklerce belirlenmiş 
tüm sağlık ve güvenlik kurallarına ve işçi sağlığı ve iş güvenliği konusunda 6331 sayılı İş Sağlığı ve Güvenliği Kanunu’nun ilgili 
mevzuatına uyulacaktır. Proje dahilinde ayrıca 1593 sayılı Umumi Hıfzıssıhha Kanunu ve bu kanunlara istinaden çıkarılan ve 
çıkartılacak tüzük ve yönetmenlikler ile ilgili mevzuata uyulacaktır. 

- Zorlu Doğal Elektrik Üretimi A.Ş. 

Operation Public Safety 
Warnings boards, barriers, stripes, etc. equipment shall be placed during the works to be done in order not to cause life and 
property loss. 

- Zorlu Doğal Elektrik Üretimi A.Ş. 

Operation  Transportation 

The routine controls of each vehicle and equipment to be used will be provided and the vehicles that are required to be taken 
into maintenance will be repaired and until completion, other vehicles will be used; especially the loading process shall be 
carried out in compliance with the loading standards.. Projenin tüm aşamalarında, Karayolu Trafik Kanunu’na (2918 sayılı), 
karayolları ile ilgili çıkarılan tüm kanun ve yönetmeliklere uygun şekilde çalışılacaktır. 

- Zorlu Doğal Elektrik Üretimi A.Ş. 

Operation  

Personelin 
Konut ve Diğer 
Teknik/Sosyal 
Altyapı İhtiyacı 

These personnel will be hired locally as much as possible, and for the personnel hired out of the region, residential and other 
technical/social infrastructure needs will be provided in Buharkent/Saraykent districts and close settlement areas.  

- Zorlu Doğal Elektrik Üretimi A.Ş. 

Operation Landscaping  Proje uhdesinde görsel kirliliğin ortadan kaldırılması için peyzaj düzenlemesi yapılacaktır. - Zorlu Doğal Elektrik Üretimi A.Ş. 

İşletme 
Sonrası 

the potential 
and ongoing 
impacts after 
closing the plant 
for all 
operations and 
measures to be 
taken for these 
effects 

 
Projenin ekonomik ömrü sonunda o günün ekonomik ve sosyal koşullarına uygun olarak bir politika oluşturulacaktır. Bu 
bağlamda, süre sonunda santral ekipmanları modernize edilerek yeniden aynı kullanımla ülke ekonomisine hizmet verebilir. 
 
Before the beginning of the land preparation works, the pictures of the areas where the facility units will be made shall be taken 
and the existing visual situation shall be presented. the potential and ongoing impacts after closing the plant for all operations 
and measures to be taken for these effects 
 

- Zorlu Doğal Elektrik Üretimi A.Ş. 
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Table III.28.2. Monitoring Plan 
 

Stage 
Hangi Parametre 

İzlenecektir? 

İzlenecek Parametre 

Nerededir? 

Parametreler Nasıl 

İzlenecektir. 

İzleme Ekipmanının Tipi 

Parametreler Ne 

Zaman İzlenecektir-

İzleme veya Sürekli 

Ölçüm 

Parametre Neden 

İzlenmektedir? 

Responsible 

Institution/Organization 

Land 

Preparation 

and 

Construction 

Providing Ground 

Safety, 

In all Project Units Sondaj makineleri ve zemin 

laboratuarlarında yapılacak 

ölçüm ve analizler 

Arazi Hazırlık ve 

İnşaat Çalışmaları 

öncesinde 

In this context, for the 

disposal of vegetative 

waste oils, the 

provisions of 

"Regulation on Control 

of Vegetative Waste 

Oils" entered into force 

after being published in 

the official Gazette no. 

26511 dated 06.06.2015 

shall be complied with. 

- Zorlu Doğal Elektrik 

Üretimi A.Ş. 

Land 

Preparation 

and 

Construction 

Historical, Cultural and 

Archeologic Assets 

In all Project Units Observational In case of 

encountering Cultural 

and Archeologic Asset 

Protection of Cultural 

and Archeologic Assets, 

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 
- Museum Directorate, 
-Regional Protection 

Board Directorate, 

Land 

Preparation 

and 

Construction 

Excavation Works, In all Project Units Visual Examination, Record 

and Reporting 

Continuous during 

Excavation Works, 

Compliance with 

Excavation Soil, 

Construction and 

Wreckage Wastes 

Control Regulation 

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 
- Buharkent Municipality 
- Sarayköy Municipality 

Land 

Preparation 

and 

Construction 

Air Emissions Tüm proje üniteleri 

inşaat çalışmalarında 

Measurements shall be carried 

out in the waste water, by 

Competent and Accredited 

Company, 

6 ayda bir veya 

şikayet olduğu zaman,  

Doğal hayatın ve 

bölgede yaşayanların 

etkilenmemesi için 

SKHKKY, İş Sağlığı ve 

Güvenliği Yönetmeliği 

gereğince 

 

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 

Land 

Preparation 

and 

Construction 

Vehicle Emissions Before the 

Construction,  

Egzoz emisyon ölçüm 

cihazları 

Araçların periyodik 

bakımlarında 

Egzoz Gazı Emisyonu 

ile Benzin ve Motorin 

Kalitesi Yönetmeliği ile 

uyumluluk 

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 
 

Land 

Preparation 

and 

Construction 

Taşkın Önleme ve 

Drenaj Yapıları 

Geology of the Project 

Area 

Observational İnşaat İmalatlarının 

Yapıldığı Dönemlerde 

Sürekli 

Sağanak yağışlarda su 

baskınlarından 

korunmak için 

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 
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Stage 
Hangi Parametre 

İzlenecektir? 

İzlenecek Parametre 

Nerededir? 

Parametreler Nasıl 

İzlenecektir. 

İzleme Ekipmanının Tipi 

Parametreler Ne 

Zaman İzlenecektir-

İzleme veya Sürekli 

Ölçüm 

Parametre Neden 

İzlenmektedir? 

Responsible 

Institution/Organization 

Land 

Preparation 

and 

Construction 

Waste Water  In the Area used as 

the Work-site 

Measurements shall be carried 

out in the waste water, by 

Competent and Accredited 

Company, 

 

Su Kirliliği Kontrolü 

Yönetmeliği Numune 

Alma ve Analiz 

Metodları Tebliği  

Tablo 1’e Göre  

Su Kirliliği Kontrolü 

Yönetmeliği ile Çevre 

İzin ve Lisans 

Yönetmeliği Gereğince, 

- Zorlu Doğal Elektrik 

Üretimi A.Ş. 

Land 

Preparation 

and 

Construction 

Solid Waste  In all Project Units Visual Examination, Record 

and Reporting 

Daily Waste Management 

Regulation  

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 
- Buharkent Municipality 
- Sarayköy Municipality 

Land 

Preparation 

and 

Construction 

Packaging Wastes, In all Project Units Visual Examination, Record 

and Reporting 

Daily Regulation on 

Packaging Waste 

Control 

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 
- Buharkent Municipality 
- Sarayköy Municipality 
- Licensed Recovery 
Company 

Land 

Preparation 

and 

Construction 

Waste Oils, Araç bakım onarım ve 

atölyesinde, 

Visual Examination, Recording 

and Reporting 
 

Continuous Atık Yağların Kontrolü 

Yönetmeliği gereği 

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 
-Lisanslı Geri Kazanım 
Firması 

Land 

Preparation 

and 

Construction 

Vegetative Waste Oils Yemekhanede Visual Examination, Recording 

and Reporting 
 

Continuous Herbal Waste Oils 

Control Regulation 

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 
-Lisanslı Geri Kazanım 
Firması, 

Land 

Preparation 

and 

Construction 

Tires which 

Completed their 

Lifetime 

In Construction Site Visual Examination, Recording 

and Reporting 

 

Continuous Ömrünü Tamamlamış 

Lastiklerin Kontrolü 

Yönetmeliği gereğince 

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 
-Lisanslı Geri Kazanım 
Firması, 

Land 

Preparation 

and 

Construction 

Waste Batteries and 

Accumulators 

In Construction Site Visual Examination, Recording 

and Reporting 

Continuous Waste Batteries and 

Accumulator Control 

Regulation 

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 
-Lisanslı Geri Kazanım 
Firması, 

Land 

Preparation 

and 

Construction 

Medical Waste Revirde Visual Examination, Recording 

and Reporting 

Continuous Tıbbi Atıkların Kontrolü 

Yönetmeliği gereği 

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 
-Denizli Büyükşehir 
Belediyesi 
-Aydın Büyükşehir 
Belediyesi 
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Stage 
Hangi Parametre 

İzlenecektir? 

İzlenecek Parametre 

Nerededir? 

Parametreler Nasıl 

İzlenecektir. 

İzleme Ekipmanının Tipi 

Parametreler Ne 

Zaman İzlenecektir-

İzleme veya Sürekli 

Ölçüm 

Parametre Neden 

İzlenmektedir? 

Responsible 

Institution/Organization 

Land 

Preparation 

and 

Construction 

Noise and Vibration Tesise en yakın 

yerleşim yerinde 

Measurements shall be carried 

out in the waste water, by 

Competent and Accredited 

Company,  

Gürültü, 3 ayda bir 

veya Şikâyetin Olduğu 

Durumda, 

As per Environmental 

Noise Assessment and 

Management Regulation 

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 

Land 

Preparation 

and 

Construction 

Occupational Health 
and Safety 

In all works In writing, with report by 

serving to the employees 

Continuous As per Labor Law - Zorlu Doğal Elektrik 
Üretimi A.Ş. 

Land 

Preparation 

and 

Construction 

Transportation On the roads in and 

out of Facility 

Observational Continuous As per Life and Property 

Safety and by operation 

of Highways Traffic Law, 

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 

Land 

Preparation 

and 

Construction 

Public Safety In all works  Observation whether or not 

permissions were obtained 

from the related institutions in 

the framework of the 

undertakings stated in EIA 

Report, 

Before the 

Construction, 

Fulfillment of what 

requested from related 

institutions during the 

construction, 

By operation of Laws - Zorlu Doğal Elektrik 
Üretimi A.Ş. 

Land 

Preparation 

and 

Construction 

Landscape Works In the Project Area Observational  Continuous To prevent the Visual 

Pollution  

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 

Operation Domestic Wastewater At the Package 

Wastewater Treatment 

Plant 

Observational,  

Measurements shall be done 

in the waste water, by 

Competent and Accredited 

Company, 

Continuous 

Monitoring, 

 

Yönetmelik öngördüğü 

sürelerde, 

As per SKKY and Water 

Products Law number 

1380 

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 
 

Operation Vehicle Emissions Araçlarda Egzoz emisyon Ölçüm 

cihazları 

Araçların periyodik 

bakımlarında 

Egzoz Gazı Emisyonu 

Kontrolü ile Benzin ve 

Motorin Kalitesi 

Yönetmeliği ile 

uyumluluk 

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 
 

Operation Emissions In the closest 

residential place 

Akreditasyonu ve yeterliliği 

olan firma tarafından 

ölçümlerin yapılması, 

- H2S, 6 ayda bir veya 

şikayetin olduğu 

dönemlerde 

Tesisin çevre üzerine 

etkilerinin önceden 

belirlenmesi ve tesiste 

oluşacak problemde ani 

müdahalelerin 

gerçekleştirilebilmesi, 

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 
- Çevre Yönetimi Genel 

Müdürlüğü 
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Stage 
Hangi Parametre 

İzlenecektir? 

İzlenecek Parametre 

Nerededir? 

Parametreler Nasıl 

İzlenecektir. 

İzleme Ekipmanının Tipi 

Parametreler Ne 

Zaman İzlenecektir-

İzleme veya Sürekli 

Ölçüm 

Parametre Neden 

İzlenmektedir? 

Responsible 

Institution/Organization 

Operation  Taşkın Önleme ve 

Drenaj Yapıları 

Proje Alanı İçerisinde Observational Yağmursuyu Toplama 

ve deşarj Sisteminde 

Su baskınlarını maruz 

kalınmaması için 

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 

Operation Solid Waste,  In all Project Units Visual Examination, Recording 

and Reporting 

Daily Waste Management 

Regulation 

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 
- Buharkent Municipality 
- Sarayköy Municipality 

Operation Packaging Wastes, In all Project Units Visual Examination, Recording 

and Reporting 

Daily Ambalaj Atıklarının 

Kontrolü Yönetmeliği 

gereği 

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 
- Buharkent Municipality 
- Sarayköy Municipality 
- Licensed Recovery 

Company 

Operation Waste Oils Machinery and 

Equipment production 

Görsel tetkik, kayıt ve rapor 

tutma, Akredide laboratuar ile  

Continuous Atık Yağların Kontrolü 

Yönetmeliği gereği 

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 
-Lisanslı Geri Kazanım 
Firması 

Operation Vegetative Waste Oils Yemekhanede Visual Examination, Recording 

and Reporting 

Continuous Bitkisel Atık Yağların 

Kontrolü Yönetmeliği 

gereğince 

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 
-Lisanslı Geri Kazanım 
Firması 

Operation Tires which 

Completed their 

Lifetime 

Proje alanı içerisinde 

tüm ünitelerde, 

Visual Examination, Recording 

and Reporting 

Continuous Ömrünü Tamamlamış 

Lastiklerin Kontrolü 

Yönetmeliği gereğince 

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 
-Lisanslı Geri Kazanım 
Firması 

Operation Waste Batteries and 

Accumulators 

Proje alanı içerisinde 

tüm ünitelerde, 

Visual Examination, Recording 

and Reporting 

Continuous Waste Batteries and 

Accumulator Control 

Regulation 

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 
-Lisanslı Geri Kazanım 
Firması 

Operation Medical Waste Revirde Visual Examination, Recording 

and Reporting 

Continuous Tıbbi Atıkların Kontrolü 

Yönetmeliği gereği 

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 
- Relevant Municipality 
- Aydın Büyükşehir 
Belediyesi 

Operation  Noise and Vibration Çalışma alanlarında, 

proje alanına en yakın 

yapıda ve çalışma 

alanının dışında 

hassas alanlarda, 

Measurements shall be carried 

out in the waste water, by 

Competent and Accredited 

Company,  

In the state of having 

complaint,  

 

Çalışma alanlarında 

1’er gün ve en yakın 

yapıda 15 gün sürekli, 

As per Environmental 

Noise Assessment and 

Management 

Regulation, 

In accordance with 

Occupational Health and 

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 



ZORLU DOĞAL ELEKTRİK ÜRETİMİ A.Ş. KIZILDERE-III GEPP CAPACITY INCREASE (FROM 100 MWE TO 180 MWE) 
 EIA REPORT 

 

143 

Stage 
Hangi Parametre 

İzlenecektir? 

İzlenecek Parametre 

Nerededir? 

Parametreler Nasıl 

İzlenecektir. 

İzleme Ekipmanının Tipi 

Parametreler Ne 

Zaman İzlenecektir-

İzleme veya Sürekli 

Ölçüm 

Parametre Neden 

İzlenmektedir? 

Responsible 

Institution/Organization 

Safety, 

Operation Occupational Health 

and Safety 

In all works In writing, with report by 

serving to the employees 

Continuous As per Labor Law - Zorlu Doğal Elektrik 
Üretimi A.Ş. 

Operation Public Safety In all works  Observation whether or not 

permissions were obtained 

from the related institutions in 

the framework of the 

undertakings stated in EIA 

Report, 

Continuous  By operation of Laws - Zorlu Doğal Elektrik 
Üretimi A.Ş. 
 

Operation  Transportation On the roads in and 

out of Facility 

Observational Continuous As per Life and Property 

Safety and by operation 

of Highways Traffic Law, 

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 
 

Operation  Landscape Works In the Project Area Observational Continuous To prevent the Visual 

Pollution  

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 

İşletme Sonrası Arazi Islahı In all Project Units Observational 2 years Çevre ve İş Güvenliği 

gereği, 

- Zorlu Doğal Elektrik 
Üretimi A.Ş. 
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III.29. Emergency Response Plan 
 
Her türlü faaliyette işçi sağlığı ve iş güvenliğini olumsuz yönde etkileyebilecek 

unsurlar bulunmaktadır. Bu konuda ilgili tüzük ve yönetmelikler çerçevesinde her türlü 
önlemler alınacaktır. Ayrıca tüm inşaat aşamasında işçi sağlığı ve güvenliği konusunda 
16.06.2003 tarih ve 25134 sayılı Resmi Gazetede yayımlanan 4857 sayılı İş Kanunu 
hükümlerine uyulacaktır. Sağlık ile ilgili ihtiyaçlar (ufak yaralanmalar vs.) için tesiste revir 
ünitesi yer alacak olup, büyük kazalarda proje alanına en yakın sağlık birimleri 
kullanılacaktır. Bu konuda yapılacak çalışmaların uzman ekip tarafından değerlendirilmesi 
amacıyla Acil Müdahale Planı hazırlanacaktır. Acil Müdahale Planları (AME) ayrıca 
aşağıdaki konuları da içerecektir; 

 
 Work Safety and First Aid Plans, 
 Sabotaj ve saldırılara karşı koruma-emniyet ve güvenlik planı, 
 Meydana gelebilecek kazalara karşı 24 saat hazır bulundurulacak ilk yardım ekibi, 
 Yangın çıkması durumu göz önüne alınarak yangına karşı her turlu önlem 

alınacaktır. 
 Yangına karşı her türlü ekipman ve donanımın, mevcut yönetmelik ve kanunlara 

uygun olarak yapılması sağlanacaktır. 
 
Proje kapsamında iş güvenliği ve işçi sağlığını koruma amaçlı olarak hazırlanan Acil 

Müdahale Planı, doğal afet, yangın, sabotaj gibi acil durumlarda işlerlik kazanacaktır. 
Projenin inşaat aşamasında kullanılacak olan Acil Müdahale Planı’nda bulunması gerek 
unsurlar aşağıda sıralanmıştır; 

 
 Acil Müdahale Ekibi’nin Belirlenmesi 
 Acil Müdahale Ekibi’nin görev tanımlarının yapılması 
 Acil Müdahale Ekibi içerisinde ast kademeler oluşturulması (kurtarma, ilk yardım, 

müdahale vb.) 
 Acil Müdahale Ekibi’nin ilgili kurum/kuruluşlar ve kendi içerisindeki koordinasyon 

konularının belirlenmesi 
 Acil Müdahale Ekibi içerisinde çalışacak personelin günlük çalışma esaslarının 

belirlenmesi. 
 
Acil Müdahale Ekibi’nin bir müdahale anında ihtiyaç duyacağı tüm ekipman ve 

araçlar özellikle projenin inşaat aşamasında hazır bulundurulacaktır. Acil Müdahale 
Eylem Planı, koordinasyon öncelikleri aşağıda verilmiştir. 

 

 
 
Şekil 1.d.1. Emergency Response Plan 
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Bu plan; yangın, deprem, sel baskını vb. olağan dışı durumlarda sahadaki can mal 
kaybını en aza indirmek amacıyla oluşturulmuştur. Acil durum planlamasının ilk aşaması, 
faaliyet sahasında meydana gelebilecek olayların tespit edilmesidir. Bu tespitler acil 
duruma yol açabilecek kaza ve olayların tanımıdır. Yapılan bu tespitler ile meydana 
gelebilecek kaza ve olayların çevreye, insanlara, tesise ve ekipmanlara ne gibi etkiler 
yapacağı belirlenir. 

 

Yangın esnasında gerekli olan; yangın tüpleri sahada kolayca ulaşılabilecek bir yere 
asılacaktır. Tesisin faaliyete geçmesiyle birlikte hazırlanmış olan Acil Müdahale Planına 
uyulacaktır. 

 

A. Objective 
 

Sahada işçi, çevre ve toplumu etkileyecek düzeyde büyük kaza riski taşıyan 
bölümlerde meydana gelebilecek acil durumlarda zararı minimuma indirmek amacıyla 
hazırlanacaktır. 

 

B. Scope 
 

KIZILDERE-III GEOTHERMAL ENERGY POWER PLANT PROJECT 
 

C. Objective 
 

Acil durumlarda meydana gelebilecek zararı en aza indirebilmek ve tesis 
olanaklarını kullanabilmektir. 

 

D. Varsayımlar 
 

Çıkabilecek bir kazanın ekolojik dengeyi bozabileceği, parlayıcı ve yanıcı tehlikeli 
maddelerin olası bir kaza durumunda can ve mal kaybına neden olabileceği, il ve ilçe 
olanaklarından istifade edilerek yardımın sağlanabileceği kabul edilmiştir. 

 

E. Communications 
 

Şantiyede mevcut olan telefon, telsiz ve faks ile haberleşme sağlanacaktır. Tesis 
yönetimi; jandarma ve emniyet birimleri ile direkt haberleşecek ve ayrıca belediye ile 
kaymakamlık arasında haberleşme her an yapılacaktır. 

 

F. Implementation 
 

 Tesisin Acil Müdahale Planı’nın Hazırlanması, test edilmesi ve gerektiğinde revize 
edilmesini sağlamaktır. 

 Acil durumlarda müdahalenin başarılı olabilmesi için organizasyonun kurulması 
sorumluların belirlenmesi ve koordinasyonu gerçekleştirmektir.  

 Yangın güvenliğini sağlamak için gerekli tüm yangın sistem araç ve gereçleri ile 
tesiste bulundurulacaktır. 

 Acil durumlar personelin anında haber alabilmesi için, tesisin her tarafından 
duyulabilen alarm sistemini kurdurmaktır. 

 Acil müdahaleye gerekli insan gücü ve diğer olanakların bulundurulmasını 
sağlamaktır. 

 Acil durumlara hazırlık ve müdahale amacıyla kullanabilecek teknolojilerdeki 
gelişmeleri izleyerek en uygun seçimi yapmaktır. 

 Acil müdahale planlarının uygulanması sırasında tesis personelin bilincini artırmaya 
yönelik çalışmalarda bulunmaktır. 

 Gerekli personel, ekipman ve diğer imkanların, gerektiğinde sağlanabilmesi için 
komşu tesis vb. üniteler ile güvenlik birimleri ile ilçe olanaklarının temini amacıyla 
ilgililerle işbirliği yapmaktır. 
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G. Duyuru ve İletişim Sistemleri 
 

 Herhangi bir kaza durumunda tesisten sorumlu Tesis Müdürü, en yakın mahalli 
güvenlik birimlerine ve mülki amirine olayı haber verir. 

 Acil durumlarda müdahale komisyonu başkanı veya başkan yardımcılarından birine 
haber ulaştırılır. 

 Ayrıca acil durumlarda terminalin bağlı olduğu Genel Müdürlüğe ve ilgili Müdürlüğe 
de haber verir. 

 Bu tür kazalarda, kazanın etkileyebileceği alanlar düşünüldüğünde haberleşmenin 
çok önemli olması nedeniyle araç telefonunda ve diğer iletişim araçlarından da 
yararlanılır. 

 Acil durumlara müdahale komisyonu başkanı, yardımcıları ve üyelerinin bilgileri 
dahilinde telefon ve diğer iletişim araçları ile Kaymakamlık, bağlı bulunduğu 
Belediye ve Emniyet güçleri tarafından duyurulur. 
 
Acil Durum Müdahale Kaynakları 
 

 Acil müdahale planında görev alan personelin kimlikleri, unvanları ve telefon 
numaralarını belirleyen listeler uygun yerlerde asılı bulundurulur. 

 Ayrıca önemli telefon numaralarını belirten birimlerin listesi de güvenlik binasında 
bulundurulur. 

 Personelin kişisel koruyucu malzemeleri temin edilerek tesis bünyesinde muhafaza 
edilir. 

 İlkyardım ve diğer acil tıbbi malzemeler her an tesiste yeterli miktarda 
bulundurulacaktır. 

 Acil durumda yangınlara müdahale kaynağı olarak yaygın olarak yangın malzemesi 
ve teçhizatı bulundurulacaktır. These are: 
 
a. Yeterli yangın söndürme ekipmanı 
b. Yangın söndürme ekipmanı kolay kullanılır olacak, görünür ve kolay ulaşılır 

yerlere koyulacak, önlerinde engel bulunmayacak, 
c. Yangın söndürme cihazları Güvenlik ve Sağlık İşaretleri Yönetmeliğine uygun 

şekilde işaretlenecek, işaretler uygun yerlere koyulacak ve kalıcı olacaktır. 
 
Acil Durum Sonrası Yapılacak İşlemler 
 
Acil durum bittiğinde bölgeye giriş iznini, acil durum müdahale komisyonu başkanı 

verir. Acil durumun sona erdiği telefon, radyo ve diğer iletişim araçları ile haber verilir. 
Zarar görmüş bölgenin izlenmesi, incelenmesi ve gerekli kayıtlar için, kazanın meydana 
geldiği tesis yöneticisi ile aşağıdaki kurum temsilcilerine haber verilir: 

 

 Provincial Directorate of Environment and Urbanization 

 Provincial Directorate of Public Health 

 Provincial Directorate of Public Health 

 İlgili Belediye Başkanlığı 
 

Acil Plan Uygulanacak Durumlar 
 

Acil durum planlamasının ilk aşaması, tesisin içinde veya dışında meydana 
gelebilecek olayların tespit edilmesidir. Bu tespitler acil duruma yol açabilecek kaza 
olayların tanımıdır. Yapılan bu tespitler ile meydana gelebilecek kaza ve olayların çevreye, 
insanlara, tesise ve ekipmanlara ne gibi etkiler yapacağı belirlenir. 

 

 Tesis içerisinde yangın meydana geldiğinde acil plan, 

 Deprem halinde uygulanacak plan, 
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 Sel ve su baskınlarında uygulanacak acil plan, 

 Terör, sabotaj, bomba ve tehditlere karşı acil plan, 

 Kuyularda ya da santralde arıza meydana geldiğinde acil plan şeklinde 
sıralanmaktadır. 

 

Acil planlar, meydana gelebilecek değişik olaylar için hazırlanmaları nedeniyle 
kendilerine özgü özellikler taşır. Hazırlanma aşamasında en kotu sonuçlar varsayılır. 

 
Ancak, bir acil planın başarısı insan faktörüne bağlıdır. İnsanlarda acil durum ve acil 

duruma müdahale bilinci yerleşmiş olmalıdır. Tüm personele acil duruma müdahale 
imkanı sağlayacaktır. Bu ise ancak yeterli, kapsamlı eğitim ve tatbikatlarla elde edilir. Bu 
nedenle tüm tesis çalışanları periyodik olarak eğitim ve tatbikatlara katılmalı, kendilerini 
her an olumsuz olaylara karşı hazır hissetmelidir. 

 

Acil Planlarda Uygulanacak Genel Kurallar 
 

 Acil durumlarda, o anda tesis içinde bulunan en yetkili kişi, Acil Durum Amiridir. 
 

 Tesis Müdürü olay ya da kaza yerine ulaştığı andan itibaren Acil Durum Amiri olur. 
 

 Tesis Müdürünün bulunmadığı durumlarda bu görevi Tesis Müdür Yardımcısı 
yürütür. 

 

 Acil durumlarda uygulanması gereken planlardan Acil Durum Amiri, 
 

 Operasyon Amiri olur. İşletme amirinin bulunmadığı durumlarda bu görevi Tesis 
Müdür Yardımcısı yürütür. 

 

 Operasyon amiri, Acil Durum Amirinin verdiği operasyon talimatların uygulanması ile 
ekiplerin sevk ve idaresinden sorumludur. 
 
Acil duruma müdahale için oluşturulacak ekip, mümkün olduğunca tesis personeli 

içinden belirlenir. Acil planlarda kişiler isim olarak yer alır. Acil durumlar için oluşturulacak 
ekipler: 

 

 First Aid Team 

 Fire Fighting Team 

 Haberleşme Ekibi 
 
olarak sıralanabilir. 
 

 Acil durumun özelliğine göre Acil Durum Amiri, acil planlarda yer almayan 
değişik amaçlara yönelik ekipler oluşturabilir. Ekip üyelerinin konu hakkında eğitimli 
kişilerin arasından seçilmesine dikkat eder. 

 

 Acil durumlar, elektrikli veya mekanik alarm çaldırma sistemleri ile duyurulur. 
Acil durumlarda karargah veya kriz merkezi olarak kullanılmak üzere, tesis ana kapısı 
civarında minimum risk taşıyan bir yerde Acil Durum Kontrol Merkezi oluşturulur. Bu 
merkezde bulundurulacak donanımlar: 

 
1. Yeterli kapasitede dahili ve harici telefonlar, 
2. Değişik GSM operatörlerine ait cep telefonları, 
3. Telsiz cihazı, 
4. Kişisel koruyucu ve kurtarma ekipmanları, 
5. Tesisi ve projeyi tanımlayan plan ve projeler, 
6. İlgililere ait telefon ve adres listeleri. 
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 Tüm personelin toplanmasını sağlayacak büyüklükte ve insanların kolayca 
ulaşabileceği güzergâh üzerinde uygun bir alan acil durumlarda kullanılmak amacıyla 
Toplanma Yeri olarak belirlenir. 

 

 Toplanma yeri özel işaretler ile belirtilir ve her zaman için ulaşılabilir, düzenli 
ve kontrol altında tutulur. 

 

 Acil durumlarda, tesis içinde bulunan herkes Acil Durum Amirinden gelecek 
talimatlar doğrultusunda hareket etmek üzere “Toplanma Yeri’ne” gider. 

 

 Acil durumlarda gerekli yerleri telefon ile aramak veya bilgi edinmek iletişim 
işleri Güvenlik Görevlilerince yapılır. 

 

 İlk Yardım Ekibi, İşyeri Hekiminin başkanlığında ilk yardım eğitimi almış 
kişilerden oluşturulur. 

 

 Cankurtaran hizmetleri için, temel acil müdahale imkanları bulunan kuruluşlar 
ile anlaşma tercih edilmelidir. 

 

 Yangınla Müdahale Ekibi, yangınla mücadele konusunda yeterli teorik ve 
pratik eğitim almış kişilerden oluşturulur. 

 

İnşaat ve işletme dönemlerinde gece-gündüz bekleyen güvenlik görevlisi mevcut 
olacak ve sabotaj, patlama, doğal afet, kaza, yangın gibi bir durumda telefonlarla gerekli 
irtibatları kurması ve olası bir durumda yapması gereken ilk yardım müdahaleleri ve sivil 
savunma tedbir ve müdahale işlevleri hususunda gerekli eğitimi verilecektir. Şantiye 
binasında telefonla haberleşme imkanı olduğundan acil bir durumda en yakın sağlık 
kurumundan gerekli yardım istenebilecektir. Çevre emniyeti için mahalli güvenlik kuvvetleri 
ile devamlı temas kurulacak ve güvenlik kuvvetlerinin tavsiyelerine uyulacaktır. 

 
Ayrıca jeotermal kuyuları bu konuda uygulanan standartlara göre açılacak olup, acil 

durumlarda müdahale noktaları bulunacaktır. İşletme aşamasında ulusal sistem de 
oluşabilecek arızalar aşamasında sistem müdahale edebilecek yedek enerji besleme 
sistemi olacaktır. Yedek enerji sisteminde de aynı anda oluşabilecek bir arızada kuyu 
üretimlerine manuel vanalar ile müdahale edilebilecektir. Oluşabilecek acil durumlar için 
acil müdahale planları kapsamında firma işletme aşamasından önce yerel, ulusal ve 
uluslararası standartlarda acil eylem planı hazırlayacaktır. 

 
III.30. the potential and ongoing impacts after closing the plant for all 

operations and measures to be taken for these effects (arazi ıslahı, rehabilitasyon 
ve rekreasyon çalışmaları) 

 
Kızıldere-III Jeotermal Enerji Santrali Kapasite Artışı Projesi için “ÇED Olumlu” 

kararı alınması durumunda; projenin ekonomik ömrü boyunca kullanılabilirliğini sağlamak 
amacıyla, ekipmanların düzenli olarak bakımlarının yapılması ve işletme ömrü dolan 
ekipmanların yenilenerek yeniden işletmeye alınması sağlanacaktır. Projenin lisans süresi 
sonunda günün şartlarına göre, işletmede yapılabilecek revizyonlar ile proje tekrar enerji 
amaçlı kullanılabilir.  

 
Proje alanın ve tesislerinin benzer amaçlar için tekrar kullanılması planlandığında, 

projenin işletildiği 49 yıl boyunca ekosisteme verdiği etkilerin incelenmesi ve bugünkü 
mevcut şartlardan farkının ortaya çıkartılması ve yeni önlemlerin oluşturulması noktasında 
yeniden çevresel etki değerlendirme çalışmalarının yapılması uygun olacaktır. 
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İşletme tamamen faaliyete kapandıktan sonra üniteler sökülerek ve açılan kuyular 
kapatılarak arazi ıslahı yapılacaktır. Tesislerin kapladığı alanlarda doğal peyzaj 
düzenlemeleri yapılacaktır. Bu düzenlemeler işletme sonrası için dönemin koşulları (arazi, 
iklim, jeomorfolojik koşullar vb.) göz önünde bulundurularak hazırlanacak olan peyzaj 
onarım ve rehabilite projeleri ile planlarına uygun olarak yapılacaktır.  

 
Ayrıca, yapılacak rekreasyon ve ıslah çalışmalarında amaç, sadece sahayı 

yeşillendirmek olmayıp kullanılan araziyi doğal yapısına uygun hale getirmek ve faaliyet 
sonrası en uygun amaçla kullanılmasını sağlamaktır. Bu kapsamda temel amaç doğayı 
onarıp, eski haline yakın bir yapıya kavuştururken aynı zamanda yakın çevrede yer alan 
halkın sosyo-kültürel ve ekonomik ihtiyaçlarına bağlı arazi kullanım sınıflarını alana 
kazandırmak olmalıdır.  

  
 
III.32. Other activities 
 
There are no other activities. 
 



 

 

 
 
 
 
 
 
 
 
 

SECTION IV 
 

PARTICIPATION OF PUBLIC 
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SECTION IV: PARTICIPATION OF PUBLIC 
(The way and methods of briefing the people of the region having the 

possibility to be influenced from the Project, opinions of the people related with the 
Project and explanations for the subject)  

 
Kızıldere-III Jeotermal Enerji Santrali Kapasite Artışı Projesi kapsamında yapılan 

halkın katılımı toplantısının yeri ve saati konusunda Aydın Çevre ve Şehircilik il 
Müdürlüğü’nün onayı alındıktan sonra, Halkın Katılım Toplantısı’nın halka duyurulması 
için toplantının yerini ve saatini içeren bir ilan Aydın ilinde yerel bir gazeteye (merkez ve 
ilçelerde yayınlanan) ve biride ulusal düzeyde yayın yapan bir gazetede yayımlanmıştır. 

 
Planlanan Kızıldere-III Jeotermal Enerji Santrali Kapasite Artışı Projesi’nin Halkın 

Katılımı Toplantısı, 19.07.2016 tarihinde, Aydın ili, Buharkent ilçesi, Kızıldere Köy 
Kahvehanesinde yapılmıştır (Bkz. Şekil IV.1., Şekil IV.2., Şekil IV.3., Şekil IV.4., Şekil 
IV.5., Şekil IV.6. ve Şekil IV.7.). Toplantıya, yaklaşık 35-40 kişilik yöre halkının katılımı 
dışında; 

 
 Ministry of Environment and Urbanization 
 Provincial Directorate of Environment and Urbanization 
 SHW 21. Regional Directorate 
 Aydın Valiliği Yatırım İzleme ve Koordinasyon Başkanlığı 
 Buharkent Ziraat Odası 
 Kızıldere Köy Muhtarları 
 Zorlu Doğal Elektrik Üretimi A.Ş. 
 Çınar Müh. Müş. A.Ş. katılım sağlamıştır. 

 
Toplantıda katılımcılara; proje ile ilgili açıklamaların yer aldığı Power Point programı 

kullanılarak projektör ile görsel bir sunum yapılarak toplantı konusu hakkında detay bilgiler 
verilmiştir. Proje ile ilgili “Çınar Mühendislik Müşavirlik A.Ş”den ve yatırımcı firma yetkilisi 
tarafından sorulan sorular cevaplandırılmış proje alanının seçim nedenlerini ve bundan 
sonraki aşamalarda yapılacak prosedürler hakkında detaylı bilgiler vermiştir. Toplantı 
katılımcı listesi, toplantıya katılan vatandaşların düşünceleri, soruları ve sorulara verilen 
cevapları içeren ‘’Halkın Katılım Toplantı Tutanağı’’ eklerde sunulmuştur (See. ANNEX-
1.13). Toplantıda irdelenen hususlar, katılımcıların görüşleri özetlenecek olursa; 

 
 Söz konusu projenin tarımsal üretime etkileri, 
 Planlanan projenin bölge flora ve faunasına etkileri, 
 Sondaj ile ilgili teknik bilgiler, sondaj çalışmaları sonucu oluşan atıksuyun bertaraf 

şekli 
 Santral alanının yeri gibi hususlar irdelenmiştir. 
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Figure IV.1. Public Participation Meeting View (1) 

 
 
Figure IV.2. Public Participation Meeting View (2) 
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Figure IV.3. Public Participation Meeting View (3) 

 
 
Figure II.2.1. Public Participation Meeting View (4) 
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Figure IV.3. Public Participation Meeting View (5) 

 

 
 
Şekil IV.6. Public Participation Meeting View (6) 
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Figure II.2.1. Public Participation Meeting View (7) 
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