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1. Introduction 

Zorlu Enerji Elektrik Üretim A.Ş. (Zorlu Enerji) is planning to increase the capacity 

of the 100 MW Kizildere III GPP (Unit 1) to 165 MW through the construction and 

operation of Kizildere III GPP (Unit 2). Kizildere III GPP (Unit 1) is currently under 

construction since April 2016. The capacity extension Project is planned to be in 

the borders of Kizildere III GPP located in Buharkent District of Aydın Province. The 

new plant will utilize much of the existing infrastructure. 

Zorlu Enerji was established in 1993 to meet the electricity and steam 

requirements of Zorlu Group’s industrial plants. In 2011, Zorlu Enerji has become 

the first energy company in Turkey to calculate its corporate carbon footprint. 

Zorlu Doğal Elektrik Üretimi A.Ş. (Zorlu Doğal) was established in 2008 for the 

purposes of developing projects to supply steam and heat, to carry out feasibility 

studies for hydroelectric and especially geothermal power plants and for electricity 

generation plants based on all forms of renewable energy. 

The capacity extension Project (the ‘Project’ hereinafter) consists of a power plant, 

fourteen production wells, eight re-injection wells, one observation well, pipelines, 

service roads, an electric transmission line and other supporting infrastructure 

necessary for its construction. The Project has been subject to previous 

environmental and social studies to meet Turkish regulatory requirements. 

The European Bank for Reconstruction and Development (EBRD) together with 

Akbank T.A.Ş. (“Akbank”), Garanti Bankası A.Ş (“Garanti Bankası”), Türkiye İş 

Bankası A.Ş. (“İş Bankası”) and Türkiye Sınai Kalkınma Bankası (“TSKB”) 

(together the ‘Lenders’) are considering providing a loan to Zorlu Doğal for the 

development of the Project. 

AECOM has been retained by the Lenders  to undertake an due diligence and 

developed a fit for purpose EISA disclosure package of the Project as part of the 

Lenders requirements and the Lender decision making process on financing the 

Project by the Lenders, which is independent of the permitting process as required 

by the Turkish Competent Authorities.  

In line with the EBRD’s Environmental and Social Policy (2014), and its associated 

Performance Requirements (PRs), a project of this type and scale requires a fit for 

purpose Environmental and Social Impact Assessment (ESIA). Following a review 

of the previous environmental impact assessment (EIA) report prepared for the 

Project to meet National requirements, additional supplementary environmental 

and social studies have been developed to meet the EBRD PRs and international 

good practice. The Project ESIA, therefore, consists of the previous EIA report and 

the supplementary studies. 

This Non-Technical Summary (NTS) is prepared as part of the Project ESIA to 

provide a summary of the results in a language which is easy to understand.  

2. Description of the Project 

Turkish energy policy draws attention to concentrating on domestic resources for 

meeting the increasing energy demands through use of resource diversity. The 

Strategic Plan (2015-2019) of the Ministry of Energy and Natural Resources aims 

to encourage use of renewable energy potentials in Turkish economy. 

In terms of geothermal potential, Turkey ranks the 7th in the world and the 1st in 

Europe. As for electricity generation from geothermal resources, Turkey is the 12th 

in the world in terms of electrical energy production from geothermal resources 

with 490 GWh/year. 

Kizildere geothermal field is located at the eastern end of an east-west trending 

extensional tectonic valley known as the Büyük Menderes Graben (Şimşek, 1985). 

Main geothermal resources of Western Anatolia is given in Figure 1. Several flash 

and binary geothermal power plants have been installed in several high enthalpy 

geothermal fields located in Büyük Menderes and Gediz grabens as given in . 

After privatisation of the Kizildere geothermal field and the 17.4 MWe Kizildere I 

GPP in 2008 (in operation since 1984), 80 MWe Kizildere II GPP become 

operational in 2013.  

Kizildere II GPP is an integrated geothermal facility with the following features: 

 Geothermal fluid is also used in dry ice production  

 Geothermal fluid is used for heating 200 decars of greenhouses currently and 

planned 1,000 decars. 

 A total of 3,000 households at Sarayköy are heated with geothermal. 

 Hot water is supplied to two thermal hotels. 
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Kizildere III GPP (Unit 1) is currently under construction since April 2016. The 

planned Project is the extension of the power generation capacity of Kizildere III 

GPP from 100 MWe to 165 MWe.  

Kizildere III GPP Project is designed to produce 80 MWe energy through triple 

flash system and 20 MWe energy through binary cycle system.  

Together with the capacity extension Project, Kizildere III GPP Unit 1 and Unit 2 will 

collectively produce 165 MWe energy, 130 MWe through triple flash system and 

35 MWe energy through binary cycle system.  

The plant integrates two systems: flash steam generation system that uses steam 

under high pressure; plus binary cycle power generation system that uses flash 

turbine exhaust steam to vaporize a working fluid with a lower boiling point and use 

it to drive a turbine. 

The capacity extension Project includes the construction and operation of: 

 Main power plant (Kizildere III GPP Unit 2) – binary system, steam turbine, 

cooling tower, condenser and NCG removal system 

 Fourteen production wells (the depths of the production wells are expected to 

be around 2,000-3,000 m and the temperature of the geothermal fluid 

obtained from drilling will be around 230 °C.) 

 Eight re-injection wells  

 Emergency pond 

 One observation well (to be opened within the scope of Kizildere III GPP Unit 1) 

 Pipelines  

 Service roads 

The capacity extension Project will use the existing switchyard of Kizildere III GPP, 

which relays the generated electricity to the switchyard of Kizildere II GPP.   

The electrical energy generated in Kizildere III GPP including the capacity 

extension will be transferred to the national grid through the 154 kV Energy 

Transmission Line (ETL) between Kizildere III GPP and Kizildere II GPP. The 

length of the ETL will be approximately 2 km. According to the Turkish EIA 

Legislation, 154 kV voltage ETL projects with lengths less than 5 km are exempt 

from EIA process. 

Selected GPP Technology  

Prior to geothermal investments, a detailed evaluation of the data produced from 

production and re-injection wells is fundamental to specify the process technology.  

Geothermal power plants today utilize one or a combination of three categories of 

power cycles: dry-steam, flash-steam, or binary. Depending on the reservoir 

conditions, all these three cycles can emit GHG. 

In dry and flash steam cycles, noncondensable gases (NCGs) are separated from 

the steam turbine exhaust in the plant condenser and are either discharged to the 

atmosphere (air, carbon dioxide, and other nontoxic components) or removed by 

an abatement system (hydrogen sulfide is usually converted to solid elemental 

sulfur). 

Under certain designs, binary power plants retain NCGs in a closed loop system 

whilst the geothermal brine is being utilized for electricity production. Eventually, if 

the reservoir contains higher NCG values the above mentioned closed loop is not 

applicable. 

NCG content is a key factor in designing turbines, condensers, gas removal 

systems, and hydrogen sulfide abatement systems for geothermal power plants. 

Three different cycle options were evaluated for the development of Kizildere III 

GPP Project considering the estimated enthalpy, chemical characteristics, and 

capacity of the resource: triple flash combined cycle (similar to Kizildere II), double 

flash combined cycle and a binary cycle. 

The reservoir’s temperature, pressure, fluid chemistry, including NCG content, all 

impact the type of power plant, abatement, and cooling system design appropriate 

for that site. GPPs that utilize an open system, such as steam and flash power 

plants, generally vent emissions to the atmosphere. Power plant design, in turn, 

also affects the amount of gaseous emissions released.  

Feasibility studies indicate that the most efficient alternative for the Kizildere III 

GPP Project is to set up a Re-Injection System that will allow significantly high 

efficacy and further financial viability. “The triple flash + binary cycle” that will be 

used for the Kizildere III GPP will also be applied within the scope of capacity 

extension. 
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Figure 1. Main Geothermal Fields of Western Anatolia 
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Figure 2. Geothermal Power Plants on Büyük Menderes Graben (Zorlu Enerji, 2016) 
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Since this system reinjects the reject fluids back into the reservoir with no 

discharge to receiving environments, impacts on soil, surface water and 

groundwater environments are avoided completely. The Project will also utilize 

drainage channels below its pipelines and two emergency ponds that will collect 

geothermal fluids in case of equipment failure and the collected fluids will also be 

reinjected. Reinjection practice also minimizes impacts on geothermal resource 

and any potential subsidence risk that may occur due to reservoir depletion. On the 

other hand; use of binary cycle technology together with triple flash technology will 

greatly increase resource efficiency. Since binary cycle technology requires 

significantly lower temperatures to work, the heat remaining in the geothermal fluid 

after flash steam processes can be used by binary cycle processes. 

Production Process 

The amount of maximum geothermal fluid to be used in Kizildere III GPP capacity 

extension Project will be 2,800 tons/hr. Thermodynamically the geothermal fluid will 

reach the well head as liquid and vapour mixture due to the effect of pressure loss 

and friction. The geothermal fluid will be transferred from production wells to the 

system under high pressure, via pipelines to enter the flash system. Here, the 

geothermal fluid will first be diverted to high pressure separator and its gas/vapour 

(steam) and liquid phases will be separated. The gas/vapour phase (steam) will be 

sent to generators while the liquid phase will enter lower pressure separators. This 

process will be repeated in intermediate and low pressure separators. The high 

pressure and low pressure steam collected from the separators will enter the 

turbine system separately and will generate electricity; whereas, the fluid phase 

collected from the final (low pressure) separator will be reinjected to the 

geothermal reservoir through reinjection wells. 

Energy generation process in the turbine unit will reduce the temperature of the 

gas/vapour phase to about 100°C and this gas will be sent to the binary cycle unit. 

The remaining low pressure vapour/gas mixture will be sent to condenser unit and 

the water that will be formed in the turbine unit during energy generation will be 

collected separately. 

The binary unit uses a working fluid in a closed cycle. The gas phase coming from 

the turbine will heat this fluid and the heated fluid will evaporate to generate 

electricity through a different turbine. 

The condenser that will be used by the Project is an advanced direct contact, spray 

jet type condenser. The water, vapour and gas mixture leaving the low pressure 

side of the turbines is sent to the condenser to be condensed by water coming 

from the cooling tower. From here, the condensed fluid is sent to the cooling tower 

for further cooling, whereas noncondensing gasses are sent to noncondensable 

gas removal system. The noncondensable gas removal system increases these 

gasses’ pressure to a level above atmospheric pressure and the gasses leave the 

system here. A hybrid steam-gas ejector system that utilizes both the steam jet 

ejectors and Liquid Ring Vacuum Pumps (LRVPs) will be used. 

Other units of the plant include the cooling tower, the closed cycle cooling water 

system (the system that condenses the steam as described above), the cooling 

water system (a separate system for cooling mechanical equipment) and the 

oil/water separator (a system designed to separate oils from water in case of 

accidents/equipment failures etc.). 

3. Current Status of the Project 

The milestones of the capacity extension Project are as follows: 

 Feasibility study issued in May 2016 

 An Environmental Impact Assessment (EIA) Report in line with Turkish EIA 

Regulation (Official Gazette No. 29186, date November 25, 2014) has been 

prepared and submitted to the Ministry of Environment and Urbanization for 

the GPP Project in October 2016. 

 A “Public Participation Meeting” was organized on 19 July 2016 in a 

community center in Kizildere village, within the scope of EIA preparation 

process. Approximately 40 stakeholders amongst the local community 

participated in the meeting together with participants from local authorities.  

 EIA Positive Certificate to be acquired in December 2016. The existing “EIA 

Positive Certificate” for 100 MWe Kizildere III GPP Project will be revised to 

include the capacity extension Project that will take place within the same 

Project coordinates. 

 Existing Energy Market Regulatory Authority (EMRA) License dated 

September 2016 to be updated in December 2016 (for 165 MWe) was 

obtained on September 1, 2016. License will be obtained following the 

submission of “EIA Positive Certificate”. 

 Construction permit to be acquired in January 2017.  

 Preliminary site preparation works in line with National legislation is 

commencing at the end of 2016 and early 2017. 
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 Commercial operation is scheduled to January 2018 for the steam turbine 

and March 2018 for binary turbine and complete system. 

4. Project Benefits 

Considering the overall impacts of energy projects on air quality, water quality, 

noise levels and other environmental components, GPPs are known to bring 

several benefits compared to its potential alternatives such as natural gas or coal. 

GPPs do not have emissions to air associated with the combustion of fossil fuels 

such as sulphur dioxides, nitrogen oxides, soot and particulate matter. 

Estimates of lifecycle greenhouse gas (GHG) emissions (gCO2 eq/kWh) for various 

types of electricity generation technologies are presented in Figure 3. As can be 

seen from the figure, renewable sources have lower GHG emissions compared to 

non-renewable sources. 

 

Figure 3. Estimates of Lifecycle GHG Emissions (IPCC, 2012) 

Studies show that the geothermal development activities result in lower long-term 

land disturbance than other technologies such as coal, solar and wind energy. 

Over 30 years (the period of time commonly used for comparison of life cycle 

impacts of various power generation technologies), a geothermal facility uses 

404 m
2
 of land per gigawatt hour, while a coal facility uses 3632 m

2
 per gigawatt 

hour (Geothermal Energy Association, 2016). The activities that will be carried out 

in the site include exploration, drilling and construction for which the significant 

portion of the site can be reclaimed after the construction phase. 

Water in geothermal systems is of primary importance as it is pumped from the 

geothermal system and reinjected back to the reservoir to maintain the 

underground pressure and prevent the depletion of the source. This makes the 

geothermal energy unique in providing a renewable energy using a sustainable 

resource, unlike fossil fuel reserves. 

5. Site Location 

The Project is located in Buharkent District of Aydın Province and covers a total 

area of 84,700 m
2
. The Company holds a concession at the Kizildere field. 

Kizildere III GPP (Unit 1) is approximately 100,000 m
2
. The Project Area and its 

vicinity is given in Figure 4. 

Project Area is surrounded with fig gardens and olive groves. It is located 

approximately 950 m west of Kizildere II GPP and 180 m north of Denizli-Aydın 

Motorway. Nearest residential area is the Kizildere Neighbourhood, located 

approximately 2,600 m northwest of the Project Area, with a population of 

approximately 600 people. 

Zorlu Enerji’s land acquisition policy is to first negotiate with land owners and agree 

on a mutual price, hence avoid involuntary resettlement through expropriation. As 

of November 2016, all of 42 parcels required for the Project have been directly 

purchased on willingness basis. There will be no acquisition by means of 

expropriation. There will be no acquisition by means of expropriation. There will be 

no physical displacement as a result of the land acquisition process. 

6. Potential Environmental and Social 

Impacts 

Despite being a renewable source of energy, GPPs also have certain impacts on 

the environment and communities within their impact zone that needs to be 

carefully managed. 
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This section of the NTS summarizes the potential environmental and social 

impacts and how they will be managed at the Project level. 

In order to ensure compliance with EBRD’s Environmental and Social Policy (2014) 

and its associated Performance Requirements (PRs) a number of environmental 

and social management plans will be in place for the construction and operation 

phase of the Project. These plans are: 

 Stakeholder Engagement Plan (with worker’s and external grievance in place 

up to EBRD PRs) 

 Contractor Management Plan 

 Occupational Health and Safety Plan 

 Community Health and Safety Plan 

 Biodiversity Management Plan and/or Biodiversity Action Plan (if required) 

 Cumulative Impact Management Plan 

 Social Investment Management Plan 

 

Greenhouse Gas Emissions (GHGs) 

Geothermal utilization, particularly power production, may result in some GHG 

emissions. GHG emissions from geothermal power production are generally small 

in comparison to traditional base load thermal energy power generation facilities 

(ESMAP, 2016). 

The unique resource chemistry associated with individual geothermal field, 

including the resource temperature and rock type in the reservoir, and other factors 

such as the type of GPP technology built-in (dry steam, flash, binary), affects the 

amount of GHGs emitted into the air. 

Geothermal systems are natural sources of GHGs, thus, understanding how 

natural emissions are altered by industrial utilization would require a baseline 

determination prior to GPP development since GHGs are present in both producing 

and non-producing geothermal fields. 

Assessment of the potential GHG emissions associated with the exploration, 

construction and operation phases of Kizildere III GPP capacity extension Project 

have been made taking into account baseline conditions and existing carbon offset 

strategies. 

EBRD’s Methodology for Assessment of GHG Emissions (Version 7, 6 July 2010) 

was used as guidance in the assessments. Projects in the medium-high and high 

categories are subject to mandatory GHG assessment under the EBRD 

Environment and Social Policy (2014). 

The baseline emission is a representative pre-project emission, usually zero where 

the project is a green-field development or the facility annual emissions pre-

investment where the project comprises upgrading or refurbishment. For the 

purposes of the capacity extension Project, the baseline emissions are taken as 

the GHG emissions originating from Kizildere I and Kizildere II GPPs that are in 

operation. 

For the baseline conditions, annual GHG emissions per MWh energy produced for 

Kizildere I and Kizildere II GPPs is calculated as 0.56 tonnes CO2-e per MWh.  

As an offset strategy, the gas captured at Kizildere II GPP is commercialized for dry 

ice production. This amounts to 110,000 tonnes CO2-e per year. Kizildere III GPP 

(Unit 2) will operate at a load factor of 92%. 

A summary of GHG emissions from Kizildere GPPs is given in Table 1. 
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Figure 4. Project Area and its Vicinity 
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Table 1. GHG Emission Assessment of Kizildere GPPs 

Item Total Output  

GWh 

tonnes CO2-e  tonnes CO2-e per 
MWh 

Baseline Emission 

(Kizildere I GPP) 

121 52,508 0.43 

Baseline Emission 

(Kizildere II GPP) 

645 379,020 0.59 

Kizildere III GPP (unit 

1) 

767 733,089 0.96 

Kizildere III GPP 

Capacity Extension 

(unit 2) 

564 529,214 0.94 

Carbon Offset - -110,000  

Total Balance 2,097 1,583,831 0.76 

    

Annual GHG emissions per MWh energy produced for Kizildere III GPP Project 

(including both Unit 1 and Unit 2 corresponding to capacity extension) is calculated 

as 0.76 tonnes CO2-e per MWh. 

The CO2 grid emission factor in Turkey is around 0.5 t CO2/MWh (Development of 

the electricity carbon emission factors for Turkey, EBRD, 2015). 

The initial CO2 concentration and evolution over time diverges per well and 

reservoir. The trend in Kizildere geothermal field for the period 1987-2007 has 

been reported previously under PLUTO framework (EBRD, 2016). Additionally, 

recent measurements (mid 2012 to mid 2016) at the Kizildere field reveal the 

reduction trend in weight of CO2.  

“Modeling Study on the Production and Reservoir Performance of the Kizildere 

Geothermal Reservoir” study was conducted by Istanbul Technical University (ITU) 

in October 2016.  

A lumped parameter model was run using historic production, reinjection and net 

production rate data as given in Figure 5.  

 

 

Figure 5. Production and Reinjection Flowrate History (ITU, 2016) 

As indicated in the report, good history match was obtained and the model was 

calibrated accordingly. An advantage of the lumped parameter model is highlighted 

as the fact that it can be used to estimate the magnitude of the production 

operations in the neighboring lease (two power plants each with an installed 

capacity of 13 MWe). 

The modeling study predicted the effects of CO2 content of the reinjection water 

and the existence of natural recharge on the reservoir water CO2 content as a 

function of time as given in Figure 6. 

As given in Figure 6, the initial CO2 in reservoir water is 2.1%. Taking a reinjection 

ratio of 0.5%, the CO2 in reservoir water is estimated as 1.7%, 1.45% and 0.9% for 

the 5
th
, 10

th
 and 30

th
 years of operation, respectively, as given in Figure 6. 

Dissolved CO2 content change with time for the Kizildere GPPs is given in Table 2. 
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Figure 6. Effects of CO2 Content of the Reinjection Water and the Existence 

of Natural Recharge on the Reservoir Water CO2 Content as a Function of 

Time (ITU, 2016) 

Table 2. % of NCG Change with Time 

Item Current (% of 

NCG) 

Year 5 (% of 

NCG) 

Year 10 (% of 

NCG) 

Year 30 (% of 

NCG) 

Model Value 2.1 1.7 1.45 0.90 

Kizildere I 0.58 0.58 0.58 0.58 

Kizildere II 1.98 1.70 1.45 0.90 

Kizildere III (Unit 1) 2.90 2.35 2.00 1.24 

Kizildere III 
Capacity Extension 
(Unit 2) 

2.90 2.35 2.00 1.24 

Taking into account the dissolved CO2 content change, the CO2 reduction trend for 

the Kizildere GPPs and the resulting CO2 emission after 5, 10 and 30 years of 

operation is estimated as given in Table 3. 

Table 3. CO2 Evolution of Kizildere GPPs 

Item Year 5 

tonnes CO2-e per 
MWh 

Year 10 

tonnes CO2-e per 
MWh 

Year 30 

tonnes CO2-e per 
MWh 

Kizildere I 0.43 0.43 0.43 

Kizildere II 0.51 0.43 0.27 

Kizildere III (Unit 1) 0.77 0.66 0.41 

Kizildere III Capacity 
Extension (Unit 2) 

0.76 0.65 0.40 

Carbon offset -110,000 -110,000 -110,000 

TOTAL GPPs 0.62 0.52 0.32 

 

As can be seen from Table 3, in the long run, the CO2 emissions will be 

approaching the existing CO2 grid emission factor in Turkey which is 0.05 t 

CO2/MWh. 

In 2011, Zorlu Enerji has become the first energy company in Turkey to calculate 

its carbon footprint. Zorlu Doğal, a subsidiary of Zorlu Holding, has seven 

hydroelectric power plants (HPP) and three GPPs. An assessment for Kizildere III 

GPP has been conducted taking into account overall footprint of Zorlu Doğal 

energy projects. Taking into account all the Projects of Zorlu Doğal, the annual 

GHG emissions per MWh energy produced for Kizildere III GPP Project (including 

both unit 1 and unit 2 corresponding to capacity extension) is calculated as 0.65 

tonnes CO2-e per MWh.  

Surface Water and Groundwater Environment 

There are various issues associated with GPPs’ construction and operation phase 

activities, regarding water use and surface water/groundwater quality. Any potential 

impact on water quantity/quality that may potentially be sourced from Kizildere III 

GPP’s construction/operation activities are summarized below.  
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 Both construction phase and operation phase utility water and drinking 

water for the personnel will be supplied by purchasing and no 

groundwater or surface water resource will be used for this purpose. 

 A closed cooling system that circulates the cooling water will be used 

during the operation phase of the Project to reduce the temperature of 

geothermal fluids. Therefore, the water required for the cooling unit will be 

procured just once and the system will not require any additional water 

afterwards. 

 Ponds covered with impermeable geomembrane layers will be 

constructed in drilling locations to collect drilling mud. The drilling mud 

collected in these ponds will be analyzed by licensed laboratories for 

identification of their storage classes. In case the related analysis results 

prove the mud in question is nonhazardous, the ponds will be covered 

with excavation materials below and topsoil at top and will be vegetated. 

In case the mud is classified to be hazardous, it will be sent to licensed 

disposal firms. 

 The Project will utilize deep, high temperature groundwater for energy 

generation, with fourteen production wells. Eight reinjection wells will be 

used to reinject the spent fluids back in to the deep reservoir. The wells 

will be constructed with leak-proof well casings in order to ensure no 

interaction of deep and shallow groundwater resources. In addition to the 

20,000 m
3
 capacity storage pond that is being constructed within the 

scope of Kizildere III GPP Unit 1, an additional 10,000 m
3
 capacity 

storage pond is planned to collect geothermal fluids in case of a rare 

emergency such as a well blow-out. In addition, all production will be 

halted in case of any emergency situation where this storage capacity is 

likely to be surpassed. The fluid withheld in the emergency pond will be 

reinjected back to the system.  

 Some test studies will be conducted for determination of characteristics of 

geothermal waters that will be utilized. The test water will be stored in the 

above mentioned ponds and will be reinjected through reinjection wells. In 

case the total capacity of the ponds is surpassed during tests, an 

additional impermeable pond will be constructed to collect test waters. 

The water collected in this additional pond will be discharged to receiving 

environments only after the limit values provided by related national 

legislation for geothermal energy generation facilities are achieved. 

 A package wastewater treatment plant will be constructed for treatment of 

domestic wastewater that will be generated during construction and 

operation phases of the Project. The treated wastewater will be 

discharged to the nearest surface water body, in compliance with limit 

values provided by national legislation. 

 Hazardous waste will be temporarily stored in temporary storage areas 

and will be disposed of by licensed disposal firms. These storage areas 

will be constructed in line with national legislation to avoid any leakage. It 

should be noted that no hazardous materials will be used for energy 

generation purposes. In addition, the fuel requirements of construction 

vehicles and vehicles that will be used during operation phase will be 

supplied from nearby fuel stations and therefore, there will be no fuel 

storage on site. 

Biodiversity Assessment 

Flora/fauna survey results given in the local EIA Report is reviewed and updated 

taking into account CITES, EU Habitats and Birds Directives. This was also 

reviewed by AECOM. Summary of the findings are given below. 

Priority Biodiversity Features 

Priority biodiversity features have a high, but not the highest, degree of 

irreplaceability and/or vulnerability. Although a level below critical habitat in 

sensitivity, they still require careful consideration during project assessment and 

impact mitigation. The assessment of priority biodiversity features in the Project 

Area and its vicinity is given in Table 4. 

Critical Habitats 

Areas identified as critical habitat hold the highest tier of irreplaceable (existing in 

few places) and vulnerable (at high risk of being lost) biodiversity features. The 

assessment of critical habitat features in the Project Area and its vicinity is given in 

Table 5. 

Invasive Alien Species 

Invasive alien species are defined as non-native species that pose a risk of 

spreading quickly can create significant environmental and socioeconomic impacts 

(for example, crop pests, disease vectors, new predators). None identified during 

the local EIA and in the databases as referred in EBRD PR6. 
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Table 4. Assessment of Priority Biodiversity Features in the Project Area and 

its Vicinity 

Priority Biodiversity 

Features (as per EBRD 

PR6, 2014) 

Kizildere III GPP Capacity Extension Project and its 

vicinity 

Threatened habitats No natural and/or priority habitats identified under the EU 

Habitats Directive (Annex I) occur within the Project area. 

Vulnerable species Testudo graeca (Spur-thighed Tortoise) is a reptilian species 

listed as Vulnerable (VU) by the International Union for 

Conservation of Nature (IUCN). 

Significant biodiversity 

features identified by a 

broad set of stakeholders or 

governments 

There are two nationally protected areas within 100 km radius 

surrounding the Project area which are Çağlayan Nature Park 

(at 29.5 km distance) and Şarlan Nature Park (at 64.2 km 

distance). These areas are already mentioned in the local EIA. 

In addition to these areas, Akdağ Key Biodiversity Area (KBA) 

is located at approximately 7 km distance on the southern 

west side of the Project. 

Most of the species triggering the determination of the KBA 

are not considered to be occurring in the Project area due to 

non-suitable habitat characteristics and elevation for these 

species. However, Montivipera xanthine (Ottoman viper) 

(endemic) should be monitored periodically during the lifetime 

of the Project whether it is observed within the Project area. 

Since the species is poisonous and there is a potential of 

people to kill it for safety reasons, the increased human 

activity in the vicinity due to the Project might be threatening 

for the species.  

Ecological structure and 

functions needed to 

maintain the viability of 

priority biodiversity features 

NA 

 

 

Table 5. Assessment of Critical Habitat Features in the Project Area and its 

Vicinity 

Critical Habitat Features 
(as per EBRD PR6, 2014) 

Kizildere III GPP Capacity Extension Project and its 
vicinity 

Highly threatened or unique 
ecosystems 

No EN or CR species identified. 

Habitats of significant 
importance to endangered 
or critically endangered 
species 

Pelobates syriacus, Hyla arborea, Pseudepidalea viridis, 
Ablepharus kitaibelii have Annex IV status according to EU 
Habitats Directive List. 

Habitats of significant 
importance to endemic or 
geographically restricted 
species 

Akdağ – Denizli KBA (at 4 km distance to the Project) 
Boz Mountains KBA (at 35 km distance to the Project)  
 
None of the above listed KBAs are global-level KBAs 
 
There isn’t an Alliance for Zero Extinction site 

Habitats supporting globally 
significant migratory or 
congregatory species 

No wetlands in the Project Area and its vicinity.  

Areas associated with key 
evolutionary processes 

NA 

Ecological functions that are 
vital to maintaining the 
viability of biodiversity 
features described (as 
critical habitat features) 

NA 
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Habitat Assessment 

The habitat assessment and the land cover classes revealed that the dominant 

habitat type in the Project area is modified habitat. Although there are small 

patches of natural habitats mixed with the modified habitats, they don’t constitute a 

significant ecological importance. According to the results of the habitat 

assessment, the total habitat loss can be considered of minor importance. 

Zorlu Enerji will ensure that the existing biodiversity elements identified during the 

local EIA process are assessed in line with EBRD PR6 requirements including 

habitat assessment and species distributions. Depending on the results of the 

assessment Biodiversity Management Plan and/or Biodiversity Action Plan for the 

management of biodiversity elements will be prepared. 

Socio-economic Impacts  

In social terms, impacts can be mentioned to start as of land-acquisition stage and 

continue through exploration, construction and operation stages. Some of the 

social impacts to be managed are related with temporary nuisance from noise and 

dust generation, whilst some others include visual impact of water vapour release 

which is misinterpreted by the local communities, potential impact on agricultural 

production and public health in the long run to be monitored and assessed. 

Potential damage on access roads and local infrastructure and access to 

agricultural fields should also be managed appropriately during construction and 

operation phase of the Project. 

The Project will have positive impacts in terms of local employment and local 

procurement throughout the construction and operation periods. 

Stakeholder Engagement 

During the Public Participation Meeting of Kizildere III GPP capacity extension 

Project, organized on 19 July 2016 within the scope of the local EIA process, 

questions from community members comprised mainly of concerns on possible 

impacts of the Project on agricultural production and on regional flora and fauna. 

Local people were also concerned about the effluent discharge from drilling works 

and how the effluent will be managed.  

It is understood that local community has a negative impressions based on some 

their geothermal projects in the region, particularly about discharge of geothermal 

effluent directly on soil and into creeks due to poor EHS management practice.  

Zorlu Enerji is in close contact with the local communities to ensure that they are 

well informed about the operation of GPPs.  

During the consultation process a group of 17 locals signed a note entitled “We are 

against geothermal power”. The concerns raised about climate change, disturbed 

moisture balance in the atmosphere, etc. although this is based on non-scientific 

and perceptional views rises as an issue of opposition and is to be managed with a 

well-planned stakeholder engagement process.  

There are also concerns that fugitive emissions from geothermal wells can be 

carcinogenic, and this could result in increased mortality rates with the geothermal 

power production in the region. A claim was also made that olive trees and fig trees 

have already been disturbed by other geothermal power activities in Aydin 

province. 

This also brings about the importance to ensure that cumulative environmental and 

social impacts of GPPs and other projects operating within a geographical context 

(that is considered reasonable to create potential cumulative impacts together with 

Kizildere III GPP capacity extension Project) are assessed in a well-structured, 

technically and scientifically correct manner through engagement with key 

stakeholders. 

Up to date, as part of stakeholder engagement, the Company has addressed these 

issues in public meetings with stakeholder groups and through thematic meetings 

on geothermal energy with the local communities and local authorities as provided 

in the SEP. Zorlu Enerji together with other developers is looking at ways to both 

reach any claims further as well as to increase education and information sharing. 

Community Health and Safety 

H2S Emissions 

Despite having significantly lower emissions in comparison to traditional fossil fuel 

plants, GPPs emissions can still be substantial. In particular, dissolved NCGs such 

as CO2 and H2S within geothermal fluids have led to increased interest in 

developing methods for decreasing these emissions through abatement systems, 

or potentially using these gases to generate value for use in industrial processes. 

H2S is a malodorus toxic gas emitted from GPPs and well field operations posing 

health and safety problems if not monitored and managed appropriately. 
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At some GPP locations, H2S is present in sufficient quantities to represent a 

reasonable raw material for producing elemental sulfur, which can be sold as a 

product for producing sulfuric acid or fertilizers. 

Under normal conditions, H2S is released through NCG uptake system and vent 

system of the binary unit. As H2S is heavier than air, there is a risk of its 

accumulation at lower spots of the GPP. In order to ensure that potential health and 

safety risks are managed appropriately, H2S sensors are installed within the 

Kizildere II GPP. There is an online monitoring system in place to detect H2S 

concentrations. If the value is above the limits then alarm system will be on at the 

GPP. To date such an exceedance has not taken place. Additionally hand-held H2S 

detectors are also utilized by the operators. 

Infrastructure Safety 

Hazards associated with contact with active wells and related pipelines, equipment 

failures and abandoned wells constitute infrastructure related hazards of the 

Project.  

Locating a GPP close to the geothermal resource it will utilize also minimizes 

occupational and community health and safety risks, since the required length of 

pipelines between the plant and the wells can be significantly reduced, which in 

turn reduces potential of pipeline failures and associated occupational and 

community health and safety risks such as exposure to hot surfaces. 

In terms of infrastructure safety, following measures will be applied to avoid 

community health and safety risks: 

 Shortest and safest routes will be determined for pipeline route design. 

 Insulated pipes will be used to avoid thermal loss and hazards associated 

with contact with hot surfaces. Pipeline routes will be fenced off with 

necessary cautionary signs. 

 When necessary measures are not implemented, carbonate and sulphate 

accumulate and create a crust on inner walls of pipes. This phenomenon 

limits the flow rate of geothermal fluid and may result in leakages or 

broader pipeline failures. Chemical dosing and/or inhibitor injection will be 

applied at each well head to avoid calcification.  The injection system is a 

closed circuit system and therefore, the chemicals that will be used by the 

system will not interact with environment. 

 The spill containment system of the pipelines consists of drainage 

channels that will collect geothermal fluids in case of a pipeline failure and 

a by-pass pond that the drainage channels discharge to. Since the Project 

is located in a 1
st
 degree earthquake zone, the design of the pipelines and 

the drainage channels will ensure safety in case of a failure that may be 

triggered by earthquakes. 

 The Project commits to compensate for any potential damage on access 

roads during construction and operation phase of the Project. 

Induced Seismicity 

Seismic activity may at times be induced by development of geothermal energy. 

Drilling works for establishment of production and reinjection wells during 

construction phase and especially production and reinjection activities that are 

conducted during the operation phase may cause stress patterns of the area rock 

formations to be altered and seismicity to be induced as a result (Geothermal 

Energy Association, 2009; US Department of Energy; 2012). However, in almost all 

of the cases, these seismic events are of small magnitudes and are rarely felt by 

communities (Majer et al., 2007; from US Department of Energy; 2012). 

Geothermal Energy Association (2009) states that the micro-earthquakes that may 

be induced by GPP activities contribute to increased seismic activity in the region 

(generally in the close vicinity of reinjection wells); however, these micro-

earthquakes have magnitudes of 1 to 3 on Richter scale, which are too low to be 

felt by communities. Similarly, Bromley (2012) states that no induced seismicity 

was reported in majority of the conventional GPPs and the reported ones are small 

or micro scale earthquakes. Still, there have been some grievances of communities 

and therefore, some protocols and GIIPs were developed to address the issue. 

The areas where such grievances were reported are considerably larger 

geothermal fields with high number of operational GPPs. It should also be noted 

that geothermal fields are located in seismically active zones and some seismic 

events recorded in these areas are natural events. 

Natural Hazards 

The main natural hazard risks are associated with earthquakes, since the Project is 

located in a 1
st
 degree earthquake zone according to the Earthquake Zones Map of 

Aydin province. Detailed geological and geotechnical surveys and earthquake risk 

assessments are provided in the scope of the Project’s Geological and 

Geotechnical Survey Report and the EIA Report. Measures regarding occupational 

and community health and safety risks associated with earthquakes are design 
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measures, which are laid out in detail by related national legislation. The Project 

will be in full compliance with provisions of national legislation regarding 

constructions on 1
st
 degree earthquake zones and further geotechnical surveys will 

be conducted to ensure safe design parameters. 

The other natural hazard type with potential risks is floods. Necessary drainage 

systems will be constructed to avoid flooding and all drainage systems will be 

designed to accommodate largest standard rainfall values. No excavation waste 

will be disposed of/stored in river beds. 

The Geological and Geotechnical Survey Report of the Project states that the 

Project area is not prone to other natural hazards such as landslides, rock fall 

events and avalanches. 

7. Potential Cumulative Environmental and 

Social Impacts  

EBRD PR 1 references the need for the environmental and social assessment 

process to consider cumulative impacts of the project in combination with impacts 

from other relevant past, present and reasonably foreseeable developments as 

well as unplanned but predictable activities enabled by the project that may occur 

later or at a different location. 

The concept of cumulative impact assessment (CIA) has been recently inserted 

into Annex 3 (General Format of the EIA) of the Turkish EIA Regulation (Official 

Gazette No. 28784, dated 3 October 2013). However, the description requirements 

or methods of CIA are still not provided in the current EIA Regulation (Official 

Gazette No. 29186, dated 25 November 2014) or in any other regulations. 

There are a number of limitations to the assessment of the cumulative impacts of 

the Project with other projects over a wide area and over a long period of time. 

Most of these limitations would apply to many projects of similar scale and 

duration. The main limitations are: 

 The available information on future projects is variable and in many cases very 

limited. Therefore, their physical characteristics are uncertain or subject to 

change. The timing of many future projects is also uncertain and subject to 

change. Additionally, any planning documentation regarding these projects 

can be confidential. 

 Some of the other projects have not been subject to environmental and social 

impact assessments (or the assessments are not accessible) as yet and the 

effects of these possible developments have therefore not been documented. 

 There are a number of unknowns associated with the baseline conditions in the 

CIA study area. 

 Cumulative impacts will be influenced by policies and developments outside 

of the study area. 

It should be noted that mitigating the potential negative cumulative impacts are not 

solely the responsibility of Zorlu. Therefore, other project owners, relevant local 

and national authorities should also take responsibility to mitigate the potential 

impacts. 

As given in Figure 2, there are numerous GPP Projects on Büyük Menderes 

Graben. And as also highlighted during the Public Participation Meeting of Kizildere 

III GPP capacity extension Project, parts of local community are concerned about 

on possible negative impacts of the Project on agricultural production and on 

regional flora and fauna and climate change. Existing other projects within the 

vicinity of Kizildere GPPs is given in Figure 7. 

For the long run, it is important to ensure that cumulative environmental and social 

impacts of GPPs and other projects operating within a geographical context (that is 

considered reasonable to create potential cumulative impacts together with 

Kizildere III GPP capacity extension Project) are assessed in a well-structured, 

technically and scientifically correct manner through engagement with key 

stakeholders. 

Meetings on a regular basis will be organized with key stakeholders such as local 

authorities, university representatives, opinion makers and other industry 

representatives in the region as well as the Association of Geothermal Electrical 

Plant Investors (JESDER) to identify and manage the cumulative environmental 

and social impacts of the GPPs and other developments in the region. Zorlu Enerji 

will undertake a detailed analysis of cumulative impacts in close coordination with 

local authorities and other industries in the region and develop a cumulative impact 

management plan for the Project. 
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Figure 7. Projects in the Vicinity of Kizildere GPPs 
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Zorlu Enerji has extensive and long years of experience in operating GPPs in the 

region and would contribute substantially if a regional industrial network will be 

established to discuss cumulative HSE and socio-economic issues and 

opportunities for the region with the aim of setting up HSES standards for GPPS 

and common environmental and social monitoring programs. Ultimately regional 

action plans could be developed to clearly define roles and responsibilities of each 

party involved. 

The Company will therefore facilitate in such a study, but this needs to be done in 

conjunction with the regulators and other GPP operators. 

8. Environmental and Social Action Plan 

(ESAP) 

In order to mitigate some of the environmental and social impacts associated with 

the Project and ensure best practices are maintained and implemented an 

Environmental and Social Action Plan (ESAP) has been developed for the Project. 

ESAP is attached as a stand-alone document, but can be summarized as: 

 Implementation of corporate CSR and EHS management systems and 

certification to ISO 14001, OHSAS 18001 and SA 8000. 

 Implementation of EBRD PR2 compliant workforce management including 

maintaining HR Policy and HR Management System covering all employees, 

contractors (EPC and O&M) and sub-contractors and ensuring workers 

accommodation in line with ‘EBRD/IFC Workers’ accommodation: Processes 

and standards’. 

 Implementation of Contractor Management Plan to be developed and 

implemented to ensure that the Project specific ES policies and ESMPs are 

followed and implemented by all contractors and subcontractors. 

 Implementation of regular labour audits for effective management of 

labour/OHS risks. 

 As a best practice, undertake a study on potential cumulative environmental 

and social impacts from the operation of existing and reasonably foreseeable 

future GPP projects in the region working together with local authority and 

Geothermal Association and preparation of a cumulative impact management 

plan for the Project. 

 Monitoring of operational impacts associated with Greenhouse Gas 

Emissions providing a detailed breakdown of GHG emissions to Lenders on 

an annual basis, including an update on the success of any supplemental 

measures taken to reduce emissions. 

 Provide within 3 years of operations a review of whether GHG emission can 

be reduced from the plant, and develop a feasibility study to be presented to 

Lenders on options available. 

 Ensure that the existing biodiversity elements identified during the local EIA 

process are assessed in line with EBRD PR6 requirements including habitat 

assessment and species distributions. Depending on the results of the 

assessment prepare a Biodiversity Management Plan and/or Biodiversity 

Action Plan for the management of biodiversity elements. 

 Implementation of a fit-for-purpose Stakeholder Engagement Plan (SEP) and 

reporting to Lenders on consultation activities, including information disclosed 

and all grievances received and how addressed/resolved. 

 Engage key stakeholders to identify and manage cumulative impacts in the 

region on a regular basis and register all external communications including 

minutes of meetings held with stakeholders. 
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Contact Information  

Project related information will be available on a dedicated page of the Zorlu Enerji:  

In English: http://www.zorluenerji.com.tr/en/corporate/2515/Kizildere-geothermal-

power-plant-project 

In Turkish: www.zorluenerji.com.tr/tr/kurumsal/2514/kizildere-jeotermal-elektrik-

santrali-projesi 

Such information will also be publicized to affected communities through 

contextually appropriate avenues including the distribution of leaflets, on 

information boards within the community.  

Further information on the Project, as well as copies of environmental and social 

impact assessment studies can be found by contacting Zorlu Enerji: 

Full ESIA documentation is available locally at: 

Local Authority (hard copy) 

Address: Buharkent Belediyesi, Kamil Paşa Mahallesi Atatürk Caddesi No :73 

Buharkent / AYDIN 

Contact Name: Ali Esin – Buharkent Municipality, Head of Public Relations  

Telephone number: 0 (256) 391 30 05 

E-mail: buharkentbelediyesi@hotmail.com 

 

Zorlu Head Office 

Address Levent 199, Büyükdere Cad. No:199 Şişli - İstanbul - Turkey 

Contact Name: Tamer Soylu 

Telephone number: 0 (212) 456 2838 

E-mail: tamer.soylu@zorlu.com 

 

 

Zorlu (Project Site ) 

Address, contact name and email and phone 

Address: Karataş Mahallesi Jeotermal Sokak No:102 Sarayköy - Denizli – Turkey 

Contact Name Ali Er 

Telephone number: 0 (258) 429 11 00 

E-mail: ali.er@zorlu.com 
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