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PROJECT DETAILS

Summary Description of the Project

In order to develop a municipal solid waste management system that will be environmentally
friendly and sustainable, Avcikoru Landfill Gas to Electricity Project is being implemented by
Korfez Enerji Sanayi ve Ticaret Anonim Sirketi.

The project activity is a Landfill Gas Power Generating Plant with an installed capacity of 43,805
MWe with 27 gas engines. The project is built within the premises of ISTAC Kémiirciioda Landfill
Facility in the Sile province of Istanbul city.

The Solid Waste Landfill Site is located on a total area of 384,617 m2, of which 374,617 m2is a
landfill area and 9,860 m2 of electricity generation power plant area.

Within the crediting period between 2021 and 2028, landfill gas will be extracted, and electrical
energy will be obtained. It has been determined that an average of 7,362 tonnes/day of waste
will be stored in the landfill, and approximately 372,019,567 m3 of landfill gas will be generated
in 7 years.

Electricity production will be done by burning the landfill gas. Landfill gas will be burned in gas
engines and 400 V electrical energy will be obtained from the ends of the generator coupled to
gas engines. 400 V electrical energy to be taken from the ends of the generator will be increased
to 34.5 kV medium voltage level in transformers and given to the interconnected system. There
will be 27 internal combustion gas engines in the planned facility.

The project does not fall into the enforcement of obtaining an Environmental Impact Assessment
(EIA), please refer to the document on the annex 6.1 “EIA Exemption Certificate”.

Whilst providing sustainable development benefits to the host communities and the host country,
the project activity reduces greenhouse gas (GHG) emissions mainly by;
* preventing GHG emissions, methane in particular, from being emitted directly to the
atmosphere from waste at the Kémurcuoda SWDS that would be otherwise left to be
decomposed;
* replacing the electricity that would have otherwise been generated by the national grid
which is primarily dependent on fossil-fuel-based resources.

The project started its electricity production activity from June 18th, 2021, which is regarded as
the project start date.

This project adopts a first crediting period of 7 years. The expected average annual emission
reductions are 1,099,925 tC0O2¢/y. Accordingly, the project is expected to generate 7,699,481
tCO2¢e emissions reduction throughout its first crediting period.

Sectoral Scope and Project Type
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The project implements firstly Landfill methane recovery. The project falls into sectoral scope 01:
Energy industries (renewable - / non-renewable sources) (Type | Component), sectoral scope 13:
Waste handling and disposal (Type Ill Component)

The project is not a grouped project.

1.3  Project Eligibility

The project consists of power generation, utilizing landfill gas (LFG) for electricity generation,
which is eligible under the scope of the Version 4.3 of VCS Standard?. Additionally, the project is
supported by methodology approved under an approved under CDM program. Therefore, the
project is eligible under scope of VCS program.

1.4  Project Design

The project has been designed to include a single location or installation only and the project is
not a grouped project.

Eligibility Criteria

The project is not a grouped project and hence not applicable.

1.5 Project Proponent
oI Nlre L - KOrfez Enerji Sanayi ve Ticaret Anonim Sirketi
Contact person Mr. Ahmet Cicekgci

Title Investments and Business Development Manager

e Maltepe Mah. Yilanli Ayazma Sk. Yesil Holding Blok No:17 i¢ Kapi No:5
Zeytinburnu istanbul - Tiirkiye

Telephone +90 212 482 04 03

Email ahmet.cicekci@yesilglobal.com

1.6  Other Entities Involved in the Project

Organization name EKI Energy Services Limited

IR ()-8 Project Consultant

L https://verra.org/wp-content/uploads/2022/06/VCS-Standard v4.3.pdf
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Contact person Manish Dabkara
Title MD/CEO

Address Office No 201, Plot No 48, Scheme 78, Part 2, Vijay Nagar, Indore
452010, Madhya Pradesh, India

Telephone +91 (0) 731 42 89 086

manish@enkingint.org

1.7 Ownership

The project ownership is with Kérfez Enerji Sanayi ve Ticaret Anonim Sirketi.

The ownership of the project is demonstrated through (a) Approval issued by the Ministry of
Environment, Urbanization and Climate Change of Turkey that the project does not require of
Environmental Impact Assessment (EIA Exemption Certificate) in the name of the project
proponent, and the (b) Electricity Generation License (EGL) issued by the Energy Market
Regulatory Authority (EMRA) of Turkey.

The above document issued in the name of the project proponent established the project
ownership of Avcikoru Landfill Gas to Electricity Power Plant Project to Korfez Enerji Sanayi ve
Ticaret Anonim Sirketi. These official documents are accordingly establishing the property and
contractual right both in the plant and equipment that generate GHG emission reductions.

1.8 Project Start Date

The project start date is 18-June-2021. (The date of electricity generation of commissioning is
referred to as the start date)2.

1.9  Project Crediting Period

This project adopts a renewable crediting period of seven years which can be renewed for
maximum 2 times. Being renewable crediting period, total crediting period of the project activity
is 21 years.

The first crediting period starts at 18/06/2021 and ends at 17/06/2028.

1.10 Project Scale and Estimated GHG Emission Reductions or Removals

2 Please refer to the commissioning certificate document
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Project Scale

Project

Large project \

Estimated GHG emission

reductions or removals (tCO2€e)

18/06/2021 - 31/12/2021 552,427

01/01/2022 - 31/12/2022 1,047,809
01/10/2023 -31/12/2023 1,070,665
01/01/2024 - 31/12/2024 1,094,672
01/10/2025 -31/12/2025 1,112,482
01/01/2026 - 31/12/2026 1,131,606
01/10/2027 - 31/12/2027 1,149,642
01/01/2028 - 17/06/2028 540,178

Total estimated ERs 7,699,481

Total number of crediting years 7

Average annual ERs 1,099,925

Description of the Project Activity

Landfill gas is named as the part of the stored organic waste that emerges because of
microbiological decomposition or passes into the gas phase of the stored waste. Since there is
no air entry into the body after the formation of the tank filling, anaerobic reaction begins in the
body after the oxygen present in the environment is depleted. As a result of this reaction, organic
substances in the environment are decomposed and H2S, CO2 and CH4 (methane) gases emerge.

The bottom floor of the solid waste landfill area is covered with an impermeable plastic plate
(liner), and daily wastes are stored in this area. When the capacity of these sections, where the
daily garbage cells are stored, is full, they are covered with a thick layer of soil and thus the
methane gas formed in the garbage is prevented from mixing into the air. Vertical wells were
drilled in the closed sections and perforated pipes were placed, and thus, the gases formed in
the landfill were collected with a pipe network. These placed pipes go down 2-3 m from the
impermeable layer. These pipes in the gas wells are connected to the main collection pipe in the
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facility. The gases are supplied to the system by being sucked from the landfill with a little
negative pressure by means of the blower connected to the collection pipe and providing the
suction power. Please see the figure below.

1-Landfil, 2-LFG collecting pipes, 3-Main gas collecting pipe, 4-Gas filtering system, 5-Blower, 6-
Gas furnace, 7-Gas management system, 8-Gas motors, 9-Exhaust, 10-Transformer, 11-
Distribution network

The main collection pipe from the landfill first passes through the coarse filter and dehumidifier
system. From here, the gas enters the process system by coming to special pumps and is sent to
the engine. Gas is burned in the gas engine, producing mechanical energy. Electricity is also
produced by a generator connected to the engine. Exhaust gas is given to the atmosphere by a
chimney. The generator output is connected to the distribution network by increasing the voltage
by means of a transformer.

1.12 Project Location

The project was implemented over an area of roughly 9,860 m2 within Kémurcuoda Solid Waste
Landfill Facility in Sile district of istanbul city. The facility is located approximately 4 km north-
east of Avcikoru Village and south-west of Karakiraz Village, which are the closest settlements to
the facility. The GPS coordinates of the project location are given below.,

Table 1. Avcikoru Landfill Gas to Electricity Power Plant Area Corner Coordinates

1 41°08'45.8487"N 29°22'38.8630"E
24 41°08'46.1597"N 29°22'39.8780"E

Please see below the maps showing the location of the project activity in Turkey and the locations
of the project area:

3 Avcikoru Landfill Gas to Electricity Power Plant Project Generation License — 15/04/2021 presents 24 corner coordinates of
the plant area, first and final coordinates are given in the Table 1.
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Figure 3. Location of Avcikoru Landfill Gas to Electricity Power Plant, istanbul

1.13 Conditions Prior to Project Initiation

Before the project activity, solid waste has been dumped into landfill since 1995, unattended
with uncontrolled liberation of methane into the atmosphere. In addition, the quantity of
electricity produced using LFG would have been produced by power plants connected to the
national grid in Turkey which is heavily dependent on fossil fuel resources.

The baseline scenario is the same as the scenario existing prior to the start of the implementation
of the project activity. Please refer to Section 3.4 (Baseline Scenario) for details.

1.14 Compliance with Laws, Statutes and Other Regulatory Frameworks

Related laws and regulations to the project activity are as follows and the project meets all
necessary regulatory requirements with these related laws and regulations:

e Electricity Market Law# [Law Number: 6446 Ratification Date: 14/03/2013 Enactment
Date: 30/03/2013]: The purpose of this Law is to ensure the development of financially
sound and transparent electricity market operating in a competitive environment under
provisions of civil law and the delivery of sufficient, good quality, low cost, and
environment-friendly electricity to consumers and to ensure the autonomous regulation
and supervision of this market. Among others, the scope of the law also covers
generation of electricity. As one of the important aspects of the proposed project activity

4 https://www.mevzuat.gov.tr/mevzuat?MevzuatNo=6446&MevzuatTur=1&MevzuatTertip=5
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is electricity generation, the Electricity Market Law is one of the regulating legislations
regarding the project activity.

e Law on Utilization of Renewable Energy Resources for the Purpose of Generating
Electricity Energy> [Law Number: 5346 Ratification Date: 10/05/2005 Enactment Date:
18/05/2005] : The purpose of this Law is to expand the utilization of renewable energy
resources for generating electrical energy, to benefit from these resources in secure,
economic and qualified manner, to increase the diversification of energy resources, to
reduce greenhouse gas emissions, to assess waste products, to protect the environment
and to develop the related manufacturing sector for realizing these objectives. At the time
of the investment decision, the law guaranteed a tariff range of 5 - 5.5 €cent/kWh for
10 years. On 29/12/2010 the Law has been revised and the guaranteed tariff has been
amended as 13.3 $cent/kWh for electricity production based on biogas. As one of the
important aspects of the proposed project activity is electricity generation from
renewable energy sources the “Renewable Energy Law” is one of the regulating
legislations regarding the project activity.

e Environmental Law® [Law Number: 2872 Ratification Date: 09/08/1983 Enactment
Date: 11/08/1983] : This law outlines Turkey’s environmental policy in general terms. It
aims to protect the environment and Turkey’s natural resources for the benefit of future
generations. It includes the polluter pays principle. Regulations have been issued on air
quality protection, water pollution control, environmental impact assessment, waste
control, noise control, and the control of hazardous materials. Environmental Law is one
of the main legislations regarding project activity as it relates to waste management
activities. The following two sub regulations of this law are specifically related to the
Project Activity:

o Regulation on Waste Management?’ [Last updated on 23/03/2017]:
Summarizing, the regulation ensures the management of waste from generation

to disposal without harming the environment and human health. Regulation also
aims to reduce the use of natural resources and ensuring waste management
through ways such as reducing waste generation, reuse, recycling and recovery
of waste. It is stated in this regulation that provisions of Regulation on Landfill of
Waste are applied in the disposal of wastes with the landfill method.

o Regulation on the Landfill of Waste?8 [Last updated on 24/06/2022] : Regulation
aims to (a) minimize the negative impact of leachate and LFG on soil, air and

> https://www.mevzuat.gov.tr/mevzuat?MevzuatNo=5346&MevzuatTur=1&MevzuatTertip=5

6 https://www.mevzuat.gov.tr/mevzuat?MevzuatNo=2872&MevzuatTur=1&MevzuatTertip=5

7 https://www.mevzuat.gov.tr/mevzuat?MevzuatNo=20644&MevzuatTur=7&MevzuatTertip=5

8 https://www.mevzuat.gov.tr/mevzuat?MevzuatNo=13887&MevzuatTur=7&MevzuatTertip=5
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water quality; (b) make appropriate technical designs and construction of
sanitary storage facilities according to the type of waste; (c) regulate waste
acceptance to the landfill area; (d) prevent the negative effects that may pose a
risk to the environment and human health during the operation, shutdown and
post-closure maintenance processes, and (e) provide procedures for
rehabilitation, shutdown and post-closure maintenance of landfill
areas/facilities.

1.15 Participation under Other GHG Programs

1.15.1 Projects Registered (or seeking registration) under Other GHG Program(s)

Project has not been registered, nor is seeking registration under any other GHG programs.

1.15.2 Projects Rejected by Other GHG Programs

The project has not been rejected by any other GHG programs.

1.16 Other Forms of Credit

1.16.1 Emissions Trading Programs and Other Binding Limits

The project does not reduce GHG emissions from activities that are included in an emissions
trading program or any other mechanism that includes GHG allowance trading.

1.16.2 Other Forms of Environmental Credit

The project has not sought or received another form of GHG-related credit or renewable energy
certificates.

1.17 Sustainable Development Contributions
1.17.1 Sustainable Development Contributions Activity Description

The Project will contribute to sustainable development in the following ways:

e Increasing labour demand of skilled labour for the fabrication, installation, operation and
maintenance of the methane recovery and electricity generation system and thus,
contributing to the sustainable economic growth of the region,

e Generating and dispatching electricity from a renewable and sustainable energy source
to a grid nowadays reliant on fossil,

e Contributing to the climate change fight by reducing CH4 emissions.
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1.17.2

e Constituting a new, clean, and efficient technology model for the disposal and handling
of waste

e Improving air quality (i.e., by reducing odour) and therefore having positive effects on the
local environment.

Nevertheless, it is still possible to note that the project will make positive contributions to at least
three Sustainable Development Goals (SDGs). These are SDG 7-Affordable and Clean Energy,
SDG 8-Decent Work and Economic Growth and SDG13-Climate Action. Contributions to these
SDGs are summarized below:

SDG 7: Affordable and Clean Energy

The proposed Project is a waste to power project that will generate renewable energy by capturing
methane from municipal waste and utilizing it to produce thermal and electric energy through
gas engine systems. By supplying renewable energy generated at the plant to the national grid,
the proposed Project will contribute to increasing the share of renewable energy in the global
energy mix and the proportion of the population with primary reliance on clean fuels and
technology.

SDG 8: Decent Work and Economic Growth

The demand for food and electric energy is rapidly increasing in Turkey for various reasons, such
as industrialization, urbanization, economic development, and population growth. The country's
external dependence on agricultural products has intensified because the increasing demand
cannot be met by a decreasing domestic agricultural production capacity which is due to several
reasons, such as shrinkage of agricultural land, increasing migration to urban spaces from rural
areas where agricultural production is densely located, and dramatic increase in the cost of
inputs for agricultural production. Therewithal, Turkey, which cannot meet its increasing electricity
demand due to the deprivation of conventional resources used to generate energy, such as coal,
oil, and natural gas, has also become foreign-dependent on energy. Through its implementation,
the proposed project activity will contribute to reducing Turkey's foreign dependency by
generating renewable energy out of municipal wastes. In addition, as an LFG-based renewable
energy technology implementation, the proposed project activity will achieve higher levels of
economic productivity; hence, increasing the annual growth rate of real GDP per employed
person. Moreover, it will increase the region's employment capacity while decreasing the
unemployment rate.

SDG 13: Climate Action

The proposed project activity will reduce GHG emissions by capturing and utilizing methane, one
of the most potent GHGs triggering climate change. It is estimated that the average annual
emission reduction that the proposed Project will generate is around 1,099,925 tCOze.

Sustainable Development Conftributions Activity Monitoring

It is defined in Section 1.17.1 and summarized in the Table 2.
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Table 2: Sustainable Development Contributions

Sequential row

E

S
@
o]
S
>
<
3
o
o

number

SDG Target

SDG Target number

7.

N

8.5

SDG Indicator

Number and text of
SDG indicator or, if
no official SDG
indicator is
applicable, user-
defined indicator

7.2.1 Renewable
energy share in the
total final energy
consumption

8.5.2
Unemployment
rate, by sex, age
and persons with
disabilities

Net Impact on SDG Indicator

Indicate the project’s contribution
to the SDG Indicator (implemented
activities to increase or decrease)

The project being a renewable based
power generation unit feeding power
to the grid enhances the renewable
energy share in the final energy
consumption
The project activity results in
temporary
employment opportunity during the
construction and operation phase

and permanent

Current Project Contributions

Brief description of the quantifiable
impact of the project’s activities
related to the SDG indicator,
during the monitoring period.

Supply of 105,383.81 MWh of
renewable electricity to the grid
during this monitoring period.

Creating employment opportunities
for 27 persons.

Contributions Over Project Lifetime

Brief description of the cumulative quantifiable
impact of the project’s activities related to the
SDG indicator, over the project lifetime.

105,383.81 MWh of electricity from landfill gas,
which is a renewable fuel source was supplied to
the power grid during this monitoring period

The project has created 27 long term jobs.
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3) 13.2 13.2.2 Total Implemented  activities avoided Avoidance of 1,120,132 tCO2e per The Project achieved GHG emission reduction s
greenhouse gas atmospheric release of methane year duringthe monitoring period. of 1,120,132 tCO2¢e during the monitoring period
emissions per year through its capture and utilization for

power generation. The generated
electricity using renewable energy
resources avoids greenhouse gas
emission by refraining generation of
electricity in fossil fuel-based power
plant connected to the grid
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1.18 Additional Information Relevant to the Project

Leakage Management

According to the methodology, no leakage effects are accounted for.

Commercially Sensitive Information

No commercially sensitive information has been excluded from the public version of the project
description.

Further Information

Not applicable.

SAFEGUARDS

No Net Harm

As mentioned in section 1.14 Compliance with Laws, Statutes and Other Regulatory Frameworks
the project meets all necessary regulatory requirements such as socialization of the project, solid
waste, water pollution, noise control and air quality protection, it is therefore possible to claim
that there is no net harm linked to the project by supporting reports.

Water Quality

The amount of wastewater which is produced by the project is very small. Wastewater is originated
from leachate at the landfill. To prevent this pollution hazard, first, base isolation was made in
the existing SWDS and leakage from the SWDS to the soil and mixing with groundwater was
prevented. Secondly, with the leachate drainage system installed at each stage, the leachate is
collected and pumped back to the lot area at certain periods, so that both some of it is evaporate
and the gas yield is increased.

Air Quality

This project uses LFG which is collected from Avcikoru Landfill site to generate electricity, and it
avoids uncontrolled releasing of LFG. Therefore, it reduces greenhouse gas and effluvium
emitting to air, and mitigates the possible danger of fire or explosion. The emission of NOx, SO2
and NHs for this project is less than the emission standards, that is because prior to electricity
generation, LFG has been pre-treated to remove its impurities and moisture. After that, LFG is
sent to gas-fired engines. And the exhaust gas would be emitted to atmosphere which is far away
from sensitive targets. Therefore, the emission of exhaust gas has little impact on surrounding
environment.
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Soil Condition

This project does not produce any chemicals or hazardous waste (NOx, SOx, VOC, mercury, or
cadmium) thus; it does not pollute the soil condition in quality and quantity. So, Avcikoru Landfill
Gas to Electricity Power Plant Project does not have negative impact on soil condition compared
to the baseline.

Noise

The gas engine is housed in the setup with noise attenuation facilities thus ruling out any impact
of noise. The nearest settlements to the project are the Avcikoru Vilage and Karakiraz Village with
4.2 km distance. The noise of the project has no impact on surrounding residential areas.

Solid Waste

The project includes capture and utilisation of methane emanating from the landfilling operation
and does not result in production for solid waste.

Quality of Employment

This project provides local employment during the construction and operational phase. The
employees are trained on health and security issues. All the trainings have been provided in
accordance with "Regulations of the Ministry of Labor and Social Security". Trainings and
certificates also increase their capacity to be able to work in such an environment.

Livelihood of the Poor

This project creates job opportunities especially to young people and gives the opportunity to
provide a living to their families without trying to look for a job in bigger cities for the employees.
The social security system through a contract is also changing living standards of the local people.

Access to Affordable and Clean Energy Services

Dependency of Turkish electricity generation to imported fuels is projected to remain too high.
So, any electricity generation from natural and local sources (waste to energy) decreases Turkey’s
dependency of imported fuels. Therefore, from local sources decreases Turkey’s dependency of
imported fuels, helps to attain more sustainable and affordable electricity service.

Balance of Payments and Investment

Natural gas is used domestically mainly in the electric power sector. This project supports to
decrease the dependency of fuel import and result in net foreign currency saving and energy
security. Thus, this parameter is also positive, but this is not monitored.

Technology Transfer and Technological Self-reliance

This project has positive effect on technology transfer and technological self-reliance indicator.
Thus, this parameter is also positive.
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Local Stakeholder Consultation

Invitation has been sent to the stakeholders on 24 August 2022 via, email, notice at public place
and personal invitations.

Stakeholder engagement procedure was being conducted at the Avcikoru Landfill Gas to
Electricity Project site with the local stakeholders and head of the Karakiraz Village.

The meeting started with opening speech by representative of project owner. All guests were
introduced at the meeting. The representative of project owner explained how climate change
occurs, what actions should be taken to prevent it and renewable energy basics. Further, he
explained the technical aspects of project activity along with the harms of greenhouses gases
especially methane, and how the project activity reduces the methane emissions and odour. The
presentation continued with the comparison of unmanaged landfill sites and sanitary landfill.
Then, the representative elaborated about carbon mechanism and its requirement for the current
project. He introduced the UNFCC UN-SDGs to stakeholders, indicators of SDG #7, #8, and #13
and connection of these indicators with the project activity. The representative opened
discussion regarding to these indicators with stakeholders and answered the uncertainties in
stakeholders’ minds. After the detailed discussions, the session was open for comments and
suggestions from stakeholders.

The contact information of Company Executive of the company was given to mukhtar (head of the
village) of the Karakiraz Village so that the local stakeholders will be able to reach company
executive whenever they have any complaints, suggestions, or ideas about the project. Since
mukhtar is the head of the village, he is the main contact person between the project owner and
the local stakeholders. Mukhtar made sure that there is continuous communication between the
two parties. Moreover, grievance register/logbook was delivered to the head of the Kale Village.
This logbook will be checked in the next verifications to see whether there have been any
complaints from the local stakeholders.

Few queries raised during local stakeholder consultation are addressed satisfactorily.

Environmental Impact

The environmental matters in Turkey are the jurisdiction of the Ministry of Environment,
Urbanization and Climate Change (The Ministry). The Environmental Impact Assessment (EIA)
Regulation?, which is prepared on the basis of Environmental Law10 and executed by the Ministry,
defines the general requirements of the EIA and states specific requirements according to the
type of project, location, size, and other characteristics.

9 https://www.mevzuat.gov.tr/mevzuat?MevzuatNo=39647&MevzuatTur=7&MevzuatTertip=5

10 https://www.mevzuat.gov.tr/mevzuat?MevzuatNo=2872&MevzuatTur=1&MevzuatTertip=5
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The assessment of the "Avcikoru Landfill Gas to Electricity Power Plant Project" on the parcel no.
379 on the map section F22-C2 regarding the EIA Regulation is carried out by the Cevre Norm
Consultancy Engineering Ltd. Sti. and “EIA Exemption Decision” dated 22/01/2021 is issued by
the Ministry.

This decision shows that the project meets all necessary regulatory requirements such as
socialization of the project, solid waste, water pollution, noise control and air quality protection.
Considering the fact that the project activity already obtained the mandatory regulation, it is,
therefore, possible to claim that there is no net environmental impact linked to the project.

Public Comments

During this part of the meeting, the contact details of the project owner and project proponent
were shared with the participants and the mukhtar of Karakiraz Village of istanbul province. Local
stakeholders were encouraged to give feedback about the project. There were no concerns about
the impact of this project activity on sustainable development and the environment. Actually, the
stakeholders were extremely supportive and had good opinion about the project activity. In case
of any complaint or request, the stakeholders can communicate the situation to the villagers
working on the project, and the project owner responds asap.

After project listing, the VCS/Verra project Avcikoru Landfill Gas to Electricity Project will be open
for 30 days of public consultation.

2.5 AFOLU-Specific Safeguards

APPLICATION OF METHODOLOGY

Title and Reference of Methodology

Approved consolidated baseline methodology is ACMOQO1: Flaring or use of landfill gas Version
19.011 and the tools used are given below:

e “Tool for the demonstration and assessment of additionality” Version 07.0.012

e “Emissions from solid waste disposal sites" Version 08.013

11

https://cdm.unfccc.int/filestorage/H/E/J/HEJ2MD41GBOPUZISLOFNTAYQV38750/EB103 repan01 ACMO0001.pdf?t=Qkp8cmt0

cjd6fDCaxYYW7INW x1CfB7HamPI

12 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-01-v7.0.0.pdf

13 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-04-v8.0.pdf
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e “Tool to calculate the emission factor for an electricity system” Version 07.014

e “Baseline, project and/or leakage emissions from electricity consumption and monitoring
of electricity generation” Version 03.015

o “Assessment of the validity of the original/current baseline and update of the baseline
at the renewal of the crediting period” Version 03.0.116

e “Tool to determine the mass flow of a greenhouse gas in a gaseous stream” version
03.017

Applicability of Methodology

The project activity involves waste management technologies including LFG extraction, and
utilization of the produced LFG for electricity generation. The applicability of the methodologies
and tools have been discussed below. The applicability of the project is validated against the
current version of the methodology.

Applicability of ACMO001 V.19.0

For the landfill gas recovery component of the proposed VER project, the emission reductions
resulting from the capture and utilization of landfill gas are calculated using ACMOOO1- Flaring
or use of landfill gas Version 19.0. This methodology is applicable to landfill gas capture project
activities, where the baseline scenario is the partial or total atmospheric release of the gas, and
the project activities include activities such as:

Ref Applicability Criteria Justification
Para 3 The methodology is applicable under the | The project includes installation of new
following conditions: LFG capture system in an existing SWDS

. . where no LFG capture system was or
Install a new LFG capture system in an existing P ¥

Id h b installed prior to th
or new (Greenfield) SWDS where no LFG capture wou ave been Installed prior fo the

. . implementation of the project activit
system was or would have been installed prior P proJ y

therefore the methodology condition 3.a
to the implementation of the project activity; or gy

is applicable to the project activity.

Make an investment into an existing LFG

. The methodology includes installation of
capture system to increase the recovery rate or

LFG t t dh
change the use of the captured LFG, provided new caplure system and hence para

that: 3.b is not applicable to the project

activity.

14 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-07-v7.0.pdf

15 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-05-v3.0.pdf

16 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-11-v3.0.1.pdf

7 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-08-v3.0.pdf
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The captured LFG was vented or flared and not
used prior to the implementation of the project
activity; and

In the case of an existing active LFG capture
system for which the amount of LFG cannot be
collected separately from the project system
after the implementation of the project activity
and its efficiency is not impacted on by the
project system: historical data on the amount of
LFG capture and flared is available;

(c) Flare the LFG and/or use the captured
LFG in any (combination) of the following ways:

(i) Generating electricity;
(i) Generating heat in a boiler, air heater
or Kiln (brick firing only) or glass melting

furnace; and/or

Supplying the LFG to consumers through a
natural gas distribution network;
(iv)

to consumers using trucks;

Supplying compressed/ liquefied LFG

(v) Supplying the LFG to consumers through a
dedicated pipeline;

(d)

waste that would be recycled in the absence of

Do not reduce the amount of organic

the project activity.

LFG captured is used for the purpose of
generation of electricity and hence the
methodology condition 3.c is applicable
to the project activity.

The project does not result in reduction
of organic waste that would be recycled
in the absence of the project activity and
hence the methodology condition 3.d is
applicable to the project activity.

Para 4

if the
application of the procedure to identify the

The methodology is only applicable

baseline scenario confirms that the most
plausible baseline scenario is:

(a)
capture of LFG and destruction through flaring
to comply with

Atmospheric release of the LFG or
regulations or contractual
requirements, to address safety and odour
concerns, or for other reasons; and

(b) In the case that the LFG is used in the
project activity for generating electricity and/or
generating heat in a boiler, air heater, glass
melting furnace or kiln:

In the baseline situation, the municipal
waste was deposited and left for decay at
the - uncovered - landfill site, leading to
the generation and release of large
amounts of landfill gas. Landfill gas is
one of the largest sources of methane
emissions to the atmosphere and
typically contains approximately 50%
methane, which is a potent greenhouse
gas. Thus, the baseline scenario to the
project activity is atmospheric release of
the LFG and hence complies to the
applicability the
methodology.

condition of
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(i) For that
electricity would be generated in the grid or in

electricity  generation:

captive fossil fuel fired power plants; and/or

(i) For heat generation: that heat would be

generated using fossil fuels in equipment

located within the project boundary;

(c) In the case of LFG supplied to the end-
user(s) through gas
network, trucks or the dedicated pipeline, the

natural distribution

baseline scenario is assumed to be

displacement of natural gas.

(d) In the case of LFG from a Greenfield
SWDS, the
atmospheric release of the LFG or capture of
LFG
through flaring to comply with regulations or

identified baseline scenario is

in a managed SWDS and destruction

contractual requirements, to address safety and
odour concerns, or for other reasons.

Para 5

This methodology is not applicable:

(@)

methodologies. For instance, ACMOO0OO1 cannot

In combination with other approved

be used to claim emission reductions for the
displacement of fossil fuels in a kiln or glass
melting furnace, where the purpose of the CDM
project activity is to implement energy efficiency
measures at a kiln or glass melting furnace;

(b) If the management of the SWDS in the
project activity is deliberately changed during
the crediting in order to increase methane
generation compared to the situation prior to
the implementation of the project activity.

The project does not include claim of

emission reductions for the
displacement of fossil fuels in a kiln or
glass melting furnace, where the

purpose of the CDM project activity is to
implement energy efficiency measures at
a kiln or glass melting furnace

Under the project activity there has been
no change in the management of the
SWDS in the project activity during the
crediting in order to increase methane
generation compared to the situation
prior to the implementation of the project
activity.

Since the project does not applies the
stated non-applicability conditions the
project is considered applicable for the
methodology.

The baseline scenario of the proposed project is total atmospheric release of the gas (see section
B.4) and the captured gas is used to produce energy. Thus, the VER project activity corresponds
to ACMOOO1 Flaring or use of landfill gas Version 19.0, is applicable to the project activity.

Applicability of “Tool for the demonstration and assessment of additionality” Version 07.0.0:
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The tool for demonstration and assessment of additionality provides a general framework
demonstrating and assessing additionality and is applicable to a wide range of project types. As
referred in the methodologies ACMO0O1, the additionality tool is applicable for the proposed
project activity.

Applicability of “Project emissions from flaring” Version 04.0

In line with ACMOOO01 “Flaring or Use of Landfill Gas” version 19.0.0”, the project activity is
eligible to claim emission reductions from its flaring activities. Within the project activity, there is
an enclosed flare system installed to flare any excess of LFG. However, the project participant
opts to exclude the flare system from the project boundary and will not claim any emission
reductions from the flaring activities (if any) within the crediting period, since the flare system is
observed/envisaged to work none or for insignificant durations throughout the operational
lifetime.

The exclusion of the emission reductions from flaring activities is conservative since it will result
in no change (if there is no flaring activity) or decrease in the total emission reductions (if flaring
activity is observed). In accordance with the above explanation, the “Project emissions from
flaring” version 04.0, is not applied to the proposed project activity and no emission reductions
will be claimed from the flaring activity throughout the crediting period.

Applicability of “Emissions from solid waste disposal sites" Version 08.0

The tool provides procedures to calculate baseline, project or leakage emissions of methane from
solid waste disposed or prevented from disposal at a solid waste disposal site (SWDS). The tool
is applicable as the solid waste disposal site where the waste would be dumped can be clearly
identified and the proposed project is not a stockpile, and no hazardous waste is processed.
The applicability of the tool is discussed as follows:

Ref Applicability Criteria Justification

The tool can be used to determine emissions for the following types of applications:

Application A The CDM project activity mitigates | Since the methane emissions are
methane emissions from a specific | mitigated by capturing and flaring or
existing SWDS. combusting the methane, “Application A”
implies to the proposed project activity.
The methane is generated from waste
disposed in the past, including prior to
the start of the CDM project activity. In
line with the requirements, this tool is
only applied for an ex-ante estimation of
emissions in the CDM-PDD. The
emissions will be monitored during the
crediting period using the applicable
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approaches in the relevant
methodologies (ACMOOO1 in this case).

Application B

The CDM project activity avoids or
involves the disposal of waste at a SWDS.

Since the MSW is not treated with an
alternative option such as composting or

anaerobic digestion, “Application B” is
not relevant to the proposed project
activity.

The tool “Emissions from solid waste disposal sites” version 08.0 is applicable since the
proposed project activity mitigates methane emissions from a specific existing SWDS.

Applicability of “Tool to calculate the emission factor for an electricity system” Version 07.0

This methodological tool determines the CO2 emission factor for displacement of electricity
generated by power plants in an electricity system, by calculating the “combined margin”
emission factor (CM) of the electricity system. This tool maybe applied to estimate the OM, BM
and/or CM when calculating baseline emissions for a project activity that substitutes grid
electricity. As the proposed project activity supplies electricity to the national grid, the “Tool to
calculate the emission factor for an electricity system” version 07.0 is applicable to the project
activity.

Applicability of “Baseline, project and/or leakage emissions from electricity consumption and
monitoring of electricity generation” version 03.0:

This tool provides procedures to estimate the baseline, project and/or leakage emissions
associated with the consumption of electricity. The tool is only applicable if certain scenario
applies to the sources of electricity consumption. Three possible scenarios have been discussed
as follows:

Ref ‘ Applicability Criteria Justification

A

If emissions are calculated for electricity | In the proposed project activity, the

consumption, the tool is only applicable if one
out of the following three scenarios applies to
the sources of electricity consumption:

(a) Scenario A: Electricity consumption from the
grid. The electricity is purchased from the grid
only, and either no captive power plant(s) is/are
installed at the site of electricity consumption or,
if any captive power plant exists on site, it is
either not operating or it is not physically able to
provide electricity to the electricity consumer;

(b) Scenario B: Electricity consumption from (an)
off-grid fossil fuel fired captive power plant(s).
One or more fossil fuel fired captive power

electricity is purchased from the grid
only and no captive power plant is
installed at the site of electricity
consumption (Scenario A).
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plants are installed at the site of the electricity
consumer and supply the consumer with
electricity. The captive power plant(s) is/are not
connected to the electricity grid; or

(c) Scenario C: Electricity consumption from the
grid and (a) fossil fuel fired captive power
plant(s). One or more fossil fuel fired captive
power plants operate at the

site of the electricity consumer. The captive
power plant(s) can provide electricity to the
electricity consumer. The captive power plant(s)
is/are also connected to the electricity grid.
Hence, the electricity consumer can be provided
with electricity from the captive power plant(s)
and the grid.

This tool can be referred to in methodologies to
provide procedures to monitor amount of
electricity generated in the project scenario, only
if one out of the following three project scenarios
applies to the recipient of the electricity
generated:

(a) Scenario I: Electricity is supplied to the grid;

(b) Scenario Il: Electricity is supplied to
consumers/electricity consuming facilities; or

(c) Scenario lll: Electricity is supplied to the grid
and consumers/electricity consuming facilities

The projects entail compliance with
Scenario I: Electricity is supplied to the
grid.

This tool is not applicable in cases where captive
renewable power generation technologies are
installed to provide electricity in the project
activity, in the baseline scenario or to sources of
leakage. The tool only accounts for CO2
emissions.

No captive renewable power generation
technologies are installed to provide
electricity in the project activity, in the
baseline scenario or to sources of
leakage.

Based on the above arguments it can be concluded that the “Baseline, project and/or leakage

emissions from electricity consumption and monitoring of electricity generation’ version 03.0 is
applicable to the project activity.

Applicability of “Tool to determine the mass flow of a greenhouse gas in a gaseous stream”

Version 03.0.0:
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This tool provides procedures to determine the mass flow of CH4 in the LFG in time interval “t”.
As referred in methodology ACMOO0O1, the “Tool to determine the mass flow of a greenhouse gas
in a gaseous stream” version 03.0.0 is applicable for the proposed project activity.

Project Boundary

In line with the requirements of ACMOOO1 Flaring or use of landfill gas Version 19.0, the project
boundary of the project activity include, as applicable:

e Site where the LFG is flared and used;

o Power generation sources connected to the grid, which are supplying electricity to the
project activity;

o Power generation sources connected to the grid, which are supplying electricity in the
baseline that is displaced by electricity generated by captured LFG in the project activity.

The geographic and system boundaries for the relevant electricity grid can be clearly identified
and information on the characteristics of the grid is available as required by the “Tool to calculate
the emission factor for an electricity system” (version 07.0). The electricity produced on-site will
be delivered to the Turkish national grid.

The gases and sources relevant to the proposed VER project are listed in the below table.

E Included? | Justification/Explanation

CO2 emissions from the decomposition of
organic waste are not accounted.

Emissions from

- CHa Yes The major source of emissions in the
decomposition of .
baseline
waste at the N20 N N20 emissi Il dto CH
® SWDS site 2 0 2 . emlssmns are sma compare (o} .4
= emissions from landfills. Exclusion of this
()] . .
& gas is conservative.
@ CO2 Yes Main emission source
Emissions from CHa No Excluded for simplification. This s
electricity conservative
consumption N20 No Excluded for simplification. This is
conservative
CO2 Yes This is an important source of emissions in
Emissi . the project activity
+2 missions from S TY Y : L
] . . CHa No Excluded for simplification. This emission
S on-site electricity .
S use source is assumed to be very small
N20 No Excluded for simplification. This emission

source is assumed to be very small

As presented by the below figure, the physical boundary of the proposed project are the
components of the proposed project activity in which the gas will be captured and
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utilized/destroyed (including gas collection system, electric generators, and flaring system) and
their connection to the Turkish National Grid.

Baseline Scenario

Procedures for the selection of most plausible baseline scenario

According to ACMOO0O1: Flaring or use of landfill gas - Version 19.0, the baseline scenario is
identified using the “Tool for the demonstration and assessment of additionality - Version 07.0.0".

Step 0: Demonstration whether the proposed project activity is the First-of-its-kind
This step is not applied.
Step 1.: Identification of alternative scenarios

This step serves to identify all alternative scenarios to the proposed project activity which can be
the baseline scenario following the sub-steps:

Step 1a: Define alternative scenarios to the proposed project activity:

In line with ACMOOO1 Flaring or use of landfill gas - Version 19.0, alternative scenarios that a)
are available to the project participant, b) cannot be implemented in parallel to the proposed
project activity, and c) provide outputs and with comparable quality, properties and application
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areas as the proposed project activity. In line with the requirements of ACMOO0O01, these
alternatives are defined as follows:

LFG1: The project activity implemented without being registered as a VER project activity;

LFG2: Atmospheric release of the LFG or capture of LFG and destruction through flaring to
comply with regulations or contractual requirements, or to address safety and odour
concerns;

LFG3: LFG is partially not generated because part of the organic fraction of the solid waste
is recycled and not disposed in the SWDS;

LFG4: LFG is partially not generated because part of the organic fraction of the solid waste
is treated aerobically and not disposed in the SWDS;

LGF5: LFG is partially not generated because part of the organic fraction of the solid waste
is incinerated and not disposed in the SWDS.

Since LFG is used for generating electricity for export to the grid, the following alternatives have
been also analysed:

E1: Electricity generated from LFG undertaken without being registered as a VER project
activity;

E2: Electricity generation in existing or new renewable or fossil fuel based captive power
plant;

E3: Electricity generation in existing and/or new grid connected power plants.

As the proposed project does not involve thermal energy generation, all the alternatives for heat
generation are not included in the analysis.

Alternatives LFG 3, 4 and 5 as well as E 2 has been excluded from further consideration as a
realistic alternative, which is explained as follows:

Reference Alternative Justification
LFG 3 LFG is partially not generated |It is not realistic to consider recycling of solid
because part of the organic fraction waste which has been subject to
of the solid waste is recycled and decomposition for over 15 years as a realistic
not disposed in the SWDS. and credible alternative.
Alternative LFG 3 has been excluded from
further evaluation.
LFG 4 LFG is partially not generated It is not realistic to consider aerobic treatment
because part of the organic fraction of solid waste which has been subject to
of the solid waste is treated |decomposition for over 15 years as a realistic
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aerobically and not disposed in the | and credible alternative. Alternative LFG 4 has
SWDS. been excluded from further evaluation.

LFG 5 LFG is partially not generated It is not realistic to consider incineration of solid
because part of the organic fraction waste which has been subject to decomposition
of the solid waste is incinerated and | for over 15 years as a realistic and credible
not disposed in the SWDS. alternative. Alternative LFG 4 has been excluded
from further evaluation.

E 2 Electricity generation in existing or | There is no existing electricity generation in the
new on-site or off-site renewable | SWDS. Also, there are no available renewable
based captive power plant. energy resources (hydro, geothermal, wind etc.)

in or close to the vicinity of the SWDS. Alternative|
E 2 has been excluded from further evaluation.

Outcome of Step la:

Based on the above arguments, two alternatives’ scenarios could be identified:

Alternatives .. . .
Description of situation

Landfill Gas  Electricity ~ Heat

1 LFG 1 E1 N/A Project activity including power generation from
LFG without being registered as a VER project
activity.

2 LFG 2 E 3 N/A Atmospheric release of the LFG and electricity|

would have been generated by the existing grid
connected power plants as continuation of the
situation before the project activity.

Step 1.b: Consistency with mandatory laws and regulations

Related laws and regulations to the proposed project activity are given below and compliance of
the project with these mandatory laws and regulations are explained in Section 1.14.

e Electricity Market Law18 [Law Number: 6446 Ratification Date: 14/03/2013 Enactment
Date: 30/03/2013]

18 https://www.mevzuat.gov.tr/mevzuat?MevzuatNo=6446&MevzuatTur=1&MevzuatTertip=5
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e |law on Utilization of Renewable Energy Resources for the Purpose of Generating
Electricity Energy1® [Law Number: 5346 Ratification Date: 10/05/2005 Enactment Date:
18/05/2005]

e Environmental Law20 [Law Number: 2872 Ratification Date: 09/08/1983 Enactment
Date: 11/08/1983]

o Regulation on Waste Management?! [Last updated on 23/03/2017]

o Regulation on the Landfill of Waste22 [Last updated on 24/06/2022]

Most landfill areas in Turkey are actually ‘waste dumps’ where no waste management (including
covering of the landfill) implemented.

Outcome of Step 1b:

Both Scenario 1 and Scenario 2 as defined under table 5 “Alternative scenario combinations
applicable to the project activity” are in consistency with mandatory laws and regulations and
remain as credible and realistic alternative scenarios to the proposed project activity for further
evaluation on identification of the baseline scenario.

Step 2: Barrier Analysis

Since the “Combined tool to identify the baseline scenario and demonstrate the additionality”
version 07.0.0 is used to identify the baseline scenario, a barrier analysis has to be conducted to
assess which alternative scenarios are prevented by defined barriers. When applying this step
“Guidelines for objective demonstration of and assessment of barriers” version 01 has been
taken into account.

Sub-step 2a: Identify barriers that would prevent the implementation of alternative scenarios

This step has been explained in detail under section B.5 “Description of how the anthropogenic
emissions of GHG by sources are reduced below those that would have occurred in the absence
of the registered CDM project activity (assessment and demonstration of additionality)” of this
PDD. Only the outcome of this step has been presented in order to identify the baseline scenario.

Outcome of Step 2a:

Realistic and credible barriers that would prevent alternative scenarios to occur have been
identified under the generic topic “Investment Barriers”.

19 https://www.mevzuat.gov.tr/mevzuat?MevzuatNo=5346&MevzuatTur=1&MevzuatTertip=5

20 https://www.mevzuat.gov.tr/mevzuat?MevzuatNo=2872&MevzuatTur=1&MevzuatTertip=5

21 https://www.mevzuat.gov.tr/mevzuat?MevzuatNo=20644&MevzuatTur=7&MevzuatTertip=5

22 https://www.mevzuat.gov.tr/mevzuat?MevzuatNo=13887&MevzuatTur=7&MevzuatTertip=5
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Sub-step 2b: Eliminate alternative scenarios which are prevented by the identified barriers

This step has been explained in detail under section B.5 “Description of how the anthropogenic
emissions of GHG by sources are reduced below those that would have occurred in the absence
of the registered CDM project activity (assessment and demonstration of additionality)” of this
PDD. Only the outcome of this step has been presented in order to identify the baseline scenario.

Table 2: Assessment of alternative scenarios against the impact of identified barriers
Identified Barriers

Investment Barrier

Scenario

activity is defined as “limited access to finance”.

Scenario 1: Project activity

including power | Waste management projects need a high level of

generation from LFG without being registered as a
VER project activity.

financing and limited access to finance represents
a real and credible barrier that would prevent the
project activity invested without the VER revenues.

Scenario 2: Atmospheric release of the LFG and
electricity would have been generated by the

Since this scenario is the continuation of the
current practice, it does not require any investment

existing grid connected power plants as | and therefore is not affected by the identified
continuation of the situation before the project | barrier.
activity.

Outcome of Step 2a:

Based on the above arguments, the following scenarios are not prevented by any identified
barriers.

Scenario Alternatives Description of situation
Landfill Gas [Electricity Heat

2 (Identified as|LFG 2 E 3 N/A IAtmospheric release of the LFG and electricity

the baseline| would have been generated by the existing grid

iscenario) connected power plants as continuation of the
situation before the project activity. This
scenario also represents the continuation of the
situation before the implementation of the
proposed project activity.

Outcome of Step 2:

There is only one alternative scenario that is not prevented by any barrier, which is Scenario 2;
Atmospheric release of the LFG and electricity would have been generated by the existing grid
connected power plants as continuation of the situation before the project activity. In line with
the requirements of “Combined tool to identify the baseline scenario and demonstrate the
additionality” version 07.0.0, Scenario 2 has been identified as the baseline scenario.
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Assessment of the validity of the original baseline in accordance with Tool for “Assessment of the
validity of the original/current baseline and update of the baseline at the renewal of the crediting

period” Version 03.0.1

Condition Assessment of compliance

Step 1.1: Assess compliance of the current
baseline with relevant mandatory national and/or
sectoral policies

The current baseline complies with all relevant
mandatory national and/or sectoral policies
which have come into effect after the submission
of the project activity for validation and are
applicable at the time of requesting renewal of
the crediting period.

Step 1.2: Assess the impact of circumstances.

In the situation where the baseline scenario
identified at the validation of the project activity
was the continuation of the current practice without
any investment, an assessment of the changes in
market characteristics is required for the renewal
of the crediting period.

Evaluate whether the conditions used to determine
the baseline emissions in the previous crediting
period are still valid. Assess the availability of new
fuels or raw materials and the impact of electricity
or fuel prices in the identification of the current
practice for the baseline emissions;

Factors other than the grid emission factor used
for estimation of baseline emissions are valid at
the point of renewal of crediting period.

The grid emission factor (presented below) is
revised at the point renewal.

Step 1.3: Assess whether the continuation of use of
current baseline equipment(s) or an investment is
the most likely scenario for the crediting period for
which renewal is requested.

This sub-step should only be applied if the baseline
scenario identified at the validation of the project
activity was the continuation of use of the current
equipment(s) without any investment and, the
projects proponents or third party (or parties) would
undertake an investment later due, for example, to
the end of the technical lifetime of the equipment(s)
before the end of the crediting period or the
availability of a new technology.

Assess whether the remaining technical lifetime of
the equipment that would have continued to be
used in the absence of the project activity, as
determined in the CDM-PDD or CDM-PDD-REN,
exceeds the

crediting period for which renewal is requested.
Take into consideration the market penetration of
different technologies. Evaluate the penetration
rate of different technologies that are available in
the market and evaluate how they could affect the
baseline.

The baseline to the project activity as identified
during validation was disposal of the waste at a
landfill without the capture and/or flaring of
landfill gas. The electricity is generated by existing
grid-connected power plants and not continuation
of use of the current equipment(s) without any
investment and, the projects proponents or third
party (or parties) would undertake an investment
later. Hence the sub-step is not applicable.

Step 1.4: Assessment of the validity of the data and
parameters

IPCC Default value for GWP of methane has been
changed based on IPCC ARD.

In the context of the present project activity the
emission factor of electricity has been updated.
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Since the assessment of the above sub-steps outlines changes of baseline emission factor and
IPCC value of GWP the current baseline data parameters relating to baseline grid emission factor
and GWP is being modified in accordance to step 2 of the applied tools.

Baseline Emission Factor

Developing the baseline and calculation of the emission reductions for the proposed project
activity is calculated according to “Tool to calculate the emission factor of an electricity system”
Version 07.0. The baseline is the Landfill Methane Recovery identified through the baseline
selection procedure.
Emission factor has been calculated in a conservative manner as proposed by the methodology.
Basic assumptions made are:

e Emission factor will remain same over the crediting period,

e Emission factor of fuels sources is “0” or the lowest value in the references when there

is no information.

According the “Tool to Calculate the Emission Factor for an Electricity System v 07.0”. Option 1
has been selected.

Option 1

A delineation of the project electricity system and connected electricity systems published by the
DNA or the group of the DNAs of the host country(ies), In case a delineation is provided by a group
of DNAs, the same delineation should be used by all the project participants applying the tool in
these countries:

The Ministry of Energy and Natural Resources has published the Operating, Build and Combined
Margin Emission Factors for Turkish National Grid23. The Ministry has calculated the emission
factor by using the “Tool to calculate the emission factor for an electricity system” methodology.
Since it was updated in 20/09/2022 by the Ministry, these factors have been used for emission
reduction calculation.

Table 3: The National EF published by Ministry of Energy and Natural Resources

Factor Type Year Value (tCO2/MWh)
Operational Emission Factor 2020 0.7424
Build Emission Factor 2020 0.3680
Combined Emission Factor 2020 0.5552

3.5 Additionality

The additionality of a Project shall be demonstrated by applying the following approach,
consisting of two components: (i) A Legal Requirement Test; and (ii) An Additionality Test either
based on a Positive List test or a projects-specific additionality test.

The project is not mandated/enforced by law and is entirely a voluntary activity. Since voluntary
commitments/agreements within a sector or by an entity does not constitute the legal
requirement, the project is additional as per paragraph 46 of GCC Project Standard.

2https://enerji.gov.tr//Media/Dizin/EVCED/tr/%C3%87evreVe%C4%B0Oklim/%C4%B0OklimDe%C4%9Fi%C5%9Fikli%C4%9Fi/TUE
SEmisyonFktr/Belgeler/Bform2020.pdf
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Specify the methodology or activity
requirement or product requirement that
establish deemed additionality for the
proposed project (including the version
number and the specific paragraph, if
applicable).

This project applies an approved large-scale
methodology ACMOOOZ1: Flaring or use of
landfill gas Version 19.0 and ACMO0022:
Alternative waste treatment processes Version
3.0.

Describe how the proposed project meets the
criteria for deemed additionality.

1. Project without carbon revenue is not
financially attractive and is outlined in
investment analysis section below
(benchmark and sensitivity analysis).

2. Continuation of the current scenario of
venting of LFG to the atmosphere and
dumping of organic fraction of solid
waste to the landfill is permitted by
regulatory authority of the host
country government. Implementation
of the project is additional to the
baseline scenario which is an
alternative to above and therefore
reduces the emissions.

3. Continuation of the baseline scenario
as well as the project activity is in
compliance to the local laws and
regulations. Both the alternatives
(baseline scenario and the project
activity) are in compliance with host
country laws and regulations required.

There is not any mandatory
requirement to implement the project
activity.

4. In accordance with common practice
analysis there is no plants similar to
the proposed project and built without
carbon revenue, the proposed type of
project should not be considered as a
common practice.

Additionality Assessment for large scale project activity Instances

The table below is only applicable if the proposed project activity is a type of project activity which
is deemed automatically additional, as defined by the applied approved methodology or
standardized baseline.
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Specify the methodology or activity requirement or product requirement that | NA
establish deemed additionality for the proposed project (including the version
number and the specific paragraph, if applicable).

Describe how the proposed project activity meets the criteria for automatic | NA
additionality in the relevant methodology or standardized baselines.

The project activity includes capture and utilization of LFG for generation of electricity, for power
generation. Although the project technology complies to positive technology list, but the
generation capacity is higher than proposed capacity that can be opted under the positive lists.

The methodology requires the project owner to determine the additionality based on
“Methodological Tool- Tool for the demonstration and assessment of additionality”, Version 7.0.0.
The tool provides a step-wise approach to demonstrate and assess the additionality of a project
(figure below). These steps are:

(a) Step 0 Demonstration whether the proposed project activity is the first-of-its-kind;

(b) Step 1 Identification of alternatives to the project activity;

(c) Step 2 Investment analysis;

(d) Step 3 Barriers analysis; and (e) Step 4 Common practice analysis.
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Joint Project Description & Monitoring Report: VCS Version 4.1

optional

The stepwise approach to establish additionality of the project activity has been followed, details
of which are provided in the following paragraphs:

Step 0: Demonstration whether the proposed project activity is the first-of-its-kind

The project activity includes capture and utilization of LFG for power generation. This is not the
first such project to be installed in the country or in the region and therefore project activity does
not meet this criterion.

Step 1: Identification of alternatives to the project activity consistent with current laws and
regulations
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Sub-step 1a: Define alternatives to the project activity- Identify realistic and credible
alternative(s) available to the project participants or similar project developers that provide
outputs or services comparable with the proposed CDM project activity.

The alternatives to the project activity are established in the section (B.4) above.,

Outcome of Sub-step 1.a: Identified realistic and credible alternative scenario(s) to the project
activity

Sub-step 1b: The alternative(s) shall be in compliance with all mandatory applicable legal and
regulatory requirements, even if these laws and regulations have objectives other than GHG
reductions, e.g., to mitigate local air pollution.

The alternatives to the project activity as identified above (Section B.4) is in compliance with all
mandatory applicable legal and regulatory requirements.

Step 2: Investment analysis

Investment analysis is carried out to determine on whether the proposed project activity is
economically or financially less attractive than at least one other alternative, identified in step 1,
without the revenue from the sale of emission reductions credits. This is demonstrated in line
with the Tools for sections as per “Investment Analysis” (Ver 11.0)

Sub-step 2a: Determine appropriate analysis method

The project activity envisages capture and utilisation of LFG for power generation and treatment
of organic fraction of solid waste for power generation. The power generated from the project
activity is to be exported to the national grid of Turkey and the revenues from the sale would be
generated in accordance with the terms and tariffs established in the Agreement with the grid
authority. Thus, simple cost analysis (Option I) cannot be used as the analysis method as the sale
of the units of generated electricity shall result in a revenue stream during the operations of the
Project activity.

In the absence of the project activity continued use of grid electricity would have been the best
plausible options and it does not require an investment. Hence investment comparison analysis
(Option Il) is also not appropriate for the project activity.

After eliminating Option, | and Option Il, the use of Benchmark analysis (Option lll) is the method
of analysis that has been selected as the most suitable method. This method determines the
attractiveness of the project activity for the investors, as well as provides a measure of the
viability of the investment to generate revenues during its operation, as compared with other
avenues and investment options. Hence, the Benchmark analysis method is to be employed for
analysis of the said project.

Sub-step 2b (Option Il): Apply benchmark analysis

The investment analysis using Benchmark analysis approach (Option Ill) has been chosen.
Further, this method illustrates that the evaluation of the project by the project owner had been
carried out before the decision to undertake the project was taken and management approval
was granted.

Choice of Financial Indicator:
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According to the “Tool for demonstration and assessment of Additionality” Version 07.0.0, the
financial indicator can be based either on (1) project IRR or (2) equity IRR. There is no general
preference between the approaches (1) or (2). The benchmark chosen for analysis shall be fully
consistent with the choice of approach. Therefore, in accordance with the guidance, the relevant
financial indicator for project activity has been chosen as post tax equity IRR.

Benchmark estimation:

Project Date of First Equipment Start / Commissioning Date

Agreement

Avcikoru Landfill Gas to 23/01/2021 18/06/2021
Electricity Project

The data defined by World Bank for similar project types in Turkey are used for benchmark
analysis. It is given as 20% for equity IRR on page 40 of the report generated in May 2017.

Report Link:

https://documentsi.worldbank.org/curated/en/799701498842988254/pdf/ICRO00004069-
06192017.pdf

The post-tax equity IRR of the project is 13.46%, less than the 20% threshold. Therefore, the
project is not financially attractive.

Sub-step 2c¢: Calculation and comparison of financial indicators (only applicable to Options Il and
l):

The Post tax Equity IRR is evaluated for the entire lifetime of the project activity and calculated
based on the cash outflows from and cash inflows into the project activity. The IRR and
Benchmark analysis is calculated in excel spreadsheet and is also summarized below.

Particulars Unit Value
Tariff rate24 USD/MWH 133
Project Start Date - 18/06/2021
Total Investment $ 43,000,000
Buildings and underground/overland plants $ 16,000,000
Electromechanical Equipment $ 22,000,000
Transmission line $ 5,000,000

The project has been financed by equity only. Based on the result of IRR excel spreadsheets, the
post-tax equity IRR of the project is calculated as 13.46%, less than the 20% benchmark. This
substantiates that the investment is not financially attractive. Thus, it can be easily concluded
that project activity is additional and is not business as usual scenario.

24 The tariff rate is fixed by the state guarantee.
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Sub-step 2d: Sensitivity Analysis

Addressing Guidance under Sensitivity Analysis Version-11.0, following factors has been
subjected to sensitivity analysis:

1. Energy Yield

2. 0&M Cost

3. Project Cost

4. Tariff

The rationale of sensitivity is, "The ultimate objective of the sensitivity analysis is to determine
the likelihood of the occurrence of a scenario other than the scenario presented, in order to
provide a cross-check on the suitability of the assumptions used in the development of the
investment analysis."

Sensitivity Analysis

The results of sensitivity analysis show that even with a variation of +10% & -10% in project cost,
0&M cost, Energy Yield/PLF and Tariff Rate, Equity IRR is significantly lower than the benchmark.
And it is evident from the results given below that the project remains additional even under the
most favourable conditions.

Result of Sensitivity Analysis

Sensitivity Analysis Equity IRR

Variation % -10% Normal 10%
Electricity Yield 6.40% 13.46% 19.84%
O&M 16.55% 13.46% 10.19%
Project Cost 16.69% 13.46% 10.68%
Tariff rate 13.46% 13.46 13.46%
Outcome of Step 2:
Final Result

Equity IRR without CDM Benchmark (Equity IRR)

13.46% 20%

Based on the above result, the equity IRR is less than the Benchmark. Thus, it can be easily
concluded that, the project activity is additional.

Step 3: Barrier analysis

As per Tool for demonstration and assessment of additionality” (Version 07.0.0), Step 2 or Step
3 or both can be used to demonstrate additionality of the project activity. In this case, Step 3 is
not being used for the purpose.

Step 4: Common practice analysis

As per para 57 of Tool for demonstration and assessment of additionality” (Version 07.0.0), Step
2 analysis shall be complemented with an analysis of extent to which the proposed project type
(e.g., technology or practice) has already diffused in the relevant sector and region. This test is a
credibility check to complement the investment analysis.
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Common Practice Analysis - 43.805 MW LFG based power generation project

Step (1): Calculate applicable capacity or output range as +/-50% of the total design capacity or
output of the proposed project activity.

Range Capacity Unit
+ 50% 75.707 MW
Capacity of the proposed project activity 43.805 MW
-50% 21.902 MW

Step (2): ldentify similar projects (both CDM and non-CDM) which fulfil all of the following
conditions:

The projects are located in the applicable geographical area;

The projects apply the same measure as the proposed project activity;

The projects use the same energy source/fuel and feedstock as the proposed project activity,
if a technology switch measure is implemented by the proposed project activity;

The plants in which the projects are implemented produce goods or services with comparable
quality, properties and applications areas (e.g. clinker) as the proposed project plant;

The capacity or output of the projects is within the applicable capacity or output range
calculated in;

The projects started commercial operation before the project design document (CDM-PDD)
is published for global stakeholder consultation or before the start date of proposed project
activity, whichever is earlier for the proposed project activity.

Analysis of Step 2

Identification of the similar projects (CDM and non-CDM) is carried out as per sub-steps of Step
(2) as follows:

As the project is located Turkey, therefore, projects in the geographical area of Turkey have
been chosen for analysis. As the project is located in Turkey, the policy applicable for the LFG
based power generation project is applicable.

The project activity is a green-field power project and uses measure (b) “Switch of technology
with or without change of energy source including energy efficiency improvement as well as
use of renewable energies”. Therefore, projects applying same measure (b) are candidates
for similar projects.

The energy source used by the project is LFG. Hence, only energy generation projects using
same fuel have been considered for analysis.

The project produces electricity; therefore, all power plants that produce electricity are
candidates for similar projects.

The capacity range of the projects is within the applicable capacity range from 21.902 MW
to 75.707 MW.

As per the methodological tool the projects that have started commercial operation before
the project design document (CDM-PDD) is published for global stakeholder consultation or
before the start date of proposed project activity, are to be selected for consideration. The
start date however resembles to start date definition of CDM project activity which is “the
date on which the project participants commit to making expenditures for the construction
or modification of the main equipment or facility (e.g. gas engine), or for the provision or
modification of a service (e.g. distribution of energy-efficient light bulbs, change of transport
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management system), for the CDM project activity or CPA. Where a contract is signed for such
expenditures, it is the date on which the contract is signed.

Findings of analysis of Step 2

Installed GS/VCS/G

CCID

Company Name Project Name Capacity
(MWe)

Ortadogu Enerji Sanayive | 1q 1 59, | KOMUretoda op | g g4 GS707
Ticaret Anonim Sirketi Gazi Santrali

Istanbul Enerji Sanayive | o) g 5gpg | SBYMeNEneri | 4g 26y GS7728
Ticaret Anonim Sirketi Uretim Tesisi

Step (3): Within the projects identified in Step 2, identify those that are neither registered CDM
project activities, project activities submitted for registration, nor project activities undergoing
project verification. Note their number, Nall.

Project activities, which have got registered or are under project verification with
CDM/VCS/GS/GCC have been excluded in this step. After excluding the registered and under
project validation projects the total number of projects.

Nai =0

Step (4): Within similar projects identified in Step 3, identify those that apply technologies that
are different to the technology applied in the proposed project activity. Note their number Nuifr,

As per the tool on Common Practice, the project activities have been separated from the different
technologies on the basis two criteria:

Different technologies - are technologies that deliver the same output and differ by at least one
of the following (as appropriate in the context of the measure applied in the proposed clean
development mechanism (CDM) project activity and applicable geographical area):

(a) Energy source/fuel (example: energy generation by different energy sources such as wind
and hydro and different types of fuels such as biomass and natural gas);

(b) Feed stock (example: production of fuel ethanol from different feed stocks such as sugar
cane and starch, production of cement with varying percentage of alternative fuels or less
carbon-intensive fuels);

(c) Size of installation (power capacity)/energy savings:

(i) Micro (as defined in paragraph 24 of decision 2/CMP.5 and paragraph 39 of decision

3/CMP.6);
(i) Small (as defined in paragraph 28 of decision 1/CMP.2);
(iii) Large.
(d) Investment climate on the date of the investment decision, inter alia:
(i) Access to technology;
(i) Subsidies or other financial flows;
(iii) Promotional policies;
(iv) Legal regulations.

(e) Other features, inter alia:
(i) Nature of the investment (example: unit cost of capacity or output is considered different
if the costs differ by at least 20%).
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Naiff = O

Step (5): Calculate factor F= 1 - Nairt/ Nai representing the share of similar projects (penetration
rate of the measure/technology) using a measure/technology similar to the measure/technology
used in the proposed project activity that deliver the same output or capacity as the proposed
project activity.

Calculate
F= 1 - Nan/ Nuaitf
F=1

So, F is greater than 0.2

Nai - Naitr= O
So, Nai - Ngiff is not greater than 3.

As per the Tool for common practice analysis, version 03.1, the proposed project activity is a
common practice within a sector in the applicable geographical area if both the following
conditions are fulfilled:

(a) the factor F is greater than 0.2, and

(b) Nai - Naifris greater than 3.

Since for the proposed project activity the value of Nain - Naitf is O which is not greater than 3, the
project activity is not a “common practice” within sector in the applicable geographical area.

Methodology Deviations

No methodology deviation is applied in the project.

ESTIMATED GHG EMISSION
REDUCTIONS AND REMOVALS

Baseline Emissions

In accordance with ACMOOO1 “Flaring or Use of Landfill Gas” Version 19.0, baseline emissions
should comprise the following sources:
A) Methane emissions from the SWDS in the absence of the project activity;
B) Electricity generation using fossil fuels or supplied by the grid in the absence of
project activity;
C) Heat generation using fossil fuels in the absence of project activity; and
D) Natural gas used from the natural gas network in the absence of the project activity.

Since there are no heat generations or natural gas usage in the baseline scenario, only baseline
emissions from methane emissions from SWDS (A) and electricity generation (B) will be taken
into account. The baseline emissions are calculated as follows:
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BEy = BEchay + BEecy  Equation 1 in ACMO0OO1 V19

Where:
BEy tCO2¢e/yr Baseline emissions in yeary
BEcHay tCO2e/yr Baseline emissions of methane from SWDS in yeary
BEecy tCO2e/yr Baseline emissions associated with electricity generation

in yeary

Step (A): Baseline emissions of methane from the SWDS (BEcHa,y)

Baseline emissions of methane from the SWDS are determined as follows, based on the amount
of methane that is captured under the project activity and the amount that would be captured
and destroyed in the baseline. In addition, the effect of methane oxidation that is present in the
baseline and absent in the project is taken into account.

BEcHa = ((1 - OXtop_iayer) X FcHa,piy = FcHa,BLy) X GWPcHa Equation 2 in ACMO001 V19

Where:

BEcH4 tCO2e/yr Baseline emissions of methane from the SWDS in year
y

OXtop_layer dimensionless Fraction of methane in the LFG that would be oxidized
in the top layer of the SWDS in the baseline

FcHa,pyy tCHa/yr Amount of methane in the LFG which is flared and/or
used in the project activity in yeary

Fcha,BLy tCHa/yr Amount of methane in the LFG that would be flared in
the baseline in yeary

GWPcHa4 tCO2¢e/tCHa Global warming potential of CHa

Step A.1: Ex-post determination of FCH4,PJ,y

During the crediting period Fcha,py is determined as the sum of quantities of methane flared
and used in power plant(s) as follows:

FcHa,p)y = FcHa flared,y + FcHaELY Equation 3 in ACM0O001 V19
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FcHa,pyy tCHa/yr Baseline emissions of methane from the SWDS in yeary

FcHa flared,y tCHa/yr Fraction of methane in the LFG that would be oxidized in
the top layer of the SWDS in the baseline

FchaELy tCHa/yr Amount of methane in the LFG which is flared and/or
used in the project activity in yeary

FchakeLy is determined using the “Tool to determine the mass flow of a greenhouse gas in a
gaseous stream” and monitoring the working hours of the power plant, so that no emission
reduction are claimed for methane destruction during non-working hours. This is taken into
account by monitoring the hours that the equipment utilizing the LFG is operating in yeary (Opjn,y).

Fcha,py is determined using the “Tool to determine the mass flow of a greenhouse gas in a
gaseous stream” version 03.0.0.

The tool provides procedures to determine the following parameter:

Fit kg/h Mass flow of greenhouse gas i (CO2, CHa, N20, SFe or a
PFC) in the gaseous stream in time interval t.

The mass flow of CHa4 in LFG is determined through measurement of the flow and volumetric
fraction of the gaseous stream (LFG). The “Tool to determine the mass flow of a greenhouse gas
in a gaseous stream” version 03.0.0 provides 6 different ways to make these measurements and
the corresponding calculation option for Fi.

Table 4: Measurement options for Fit

Flow of Gaseous Stream Volumetric Fraction

A Volume flow-dry basis Dry or wet basis
B Volume flow-wet basis Dry basis
C Volume flow-wet basis Wet basis
D Mass flow-dry basis Dry or wet basis
E Mass flow-wet basis Dry basis
F Mass flow-wet basis Wet basis

Option A is applied in the proposed project activity. Since option B and E has not been selected
as an option, the absolute humidity of the gaseous stream will not be determined.

Option A:
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According to the “Tool to determine the mass flow of a greenhouse gas in a gaseous stream”
version 03.0.0, flow measurement on a dry measurement is not doable for a wet gaseous stream.
Therefore, it will be demonstrated that the temperature of the gaseous stream (Tt) is less than
600C (333.15 K) at the flow measurement point.

The mass flow of CH4 (Fcha,t) is determined as follows:

FcHa = Vidb X VeHa,t,db X PcH4 t Equation 5 in TOOLOS8

with

pchat = Pt X MMcha / Ru x Tt Equation 6 in TOOLOS8

where
Fchat kg gas/h Mass flow of CHa4 in the gaseous stream in time interval t
Vi,db m3 dry gas/h  Volumetric flow of the gaseous stream in time interval t

on a dry basis

VCH4,t,db m3 gas Volumetric fraction of CHa in the gaseous stream in a time
CHa/m3 dry interval t on a dry basis
gas

PCH4,t kg gas CHa/ Density of CHa in the gaseous stream in time interval t
m3 gas CHs

Pt Pa Absolute pressure of the gaseous stream in time interval

t

MMcha kg/kmol Molecular Mass of CH4

Ru Pa.m3/kmol.K  Universal ideal gases content

Tt K Temperature of gaseous stream in time interval t

The amount of methane destroyed by flaring (FcHa,flared,y)

The project participant opts to exclude the flare system from the baseline calculations and will
not claim any emission reductions from the flaring activities (if any) within the crediting period,
since the flare system is observed/envisaged to work none or for insignificant durations
throughout the operational lifetime.

The exclusion of the emission reductions from flaring activities is conservative since it will result
in no change (if there is no flaring activity) or decrease in the total emission reductions (if flaring
activity is observed).

In accordance to the above explanation, the “Project emissions from flaring” Version 03, is not
applied to the proposed project activity and no emission reductions will be claimed from the
flaring activity, therefore the amount of methane destroyed by flaring FcHa,fiareq,y is fixed to “0”.
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Step A.1.1: Ex-ante estimation of FcHa,py

An ex-ante estimate of Fcha,py is required to estimate baseline emissions of methane from the
SWDS (according to equation 3) in order to estimate the emission reductions of the proposed
project activity. In accordance with ACMOOO1 “Flaring or Use of Landfill Gas” version 19.0, it is
determined as follows:

Fcha,ps,y = Npj X BEcHa,swos,y / GWPcHa Equation 5 in ACM0O001 V19
Where:
Fcha,py tCHa/yr Amount of methane in the LFG which is flared and or

used in the project activity in yeary

BEcHa4,swps,y tCO2¢/yr Amount of methane in the LFG that is generated from
the SWDS in the baseline scenario in yeary

Nes Dimensionless  Efficiency of the LFG capture system that will be installed
in the project activity

GWPcHa t1CO2e/1CHa4 Global Warming Potential of CHa

BEcHa4,swps,y is determined using the methodological tool “Emissions from solid disposal sites”
version 08.0. The amount of methane generated from disposal of waste at the SWDS is
calculated based on a first order decay (FOD) model. The amount of methane generated from
disposal of waste at the SWDS is calculated for year y as follows:

y
BEcusswosy =@ (L~ T)-GWP,, -(1-ox>-g- F-DOC, - MCF - ZIZWLx -DOC; e 9™ . (1-e™)
x=1]

Equation 1 in TOOLO4 V8

Where:

BEcH4,swps.y 1CO2¢e Methane emissions avoided during the year y from
preventing waste disposal at the solid waste disposal
site (SWDS) during the period from the start of the
project activity to the end of the yeary

@ Dimensionless Model correction factor to account for model
uncertainties

f Dimensionless  Fraction of methane captured at the SWDS and flared,
combusted or used in another manner

GWPcHa tCO2e/tCH4 Global Warming Potential of methane valid for the

commitment period
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OX

DOCt

MCF

Wj,x

DOC;

kj

Dimensionless  Oxidation factor (reflecting the amount of methane from
SWDS that is oxidized in the soil or other material
covering the waste)

Dimensionless  Fraction of methane in the SWDS gas (volume fraction)

Dimensionless  Fraction of degradable organic carbon (by weight) in the
waste type j

Dimensionless Methane correction factor

tonnes Amount of organic waste type j prevented from disposal
in the SWDS in the year x

Dimensionless  Fraction of degradable organic carbon (by weight) in the
waste type j

1/yr. Decay rate for the waste type j
Dimensionless  Waste type category (index)

Dimensionless  Year during the crediting period: x runs from the first year
of the first crediting period (x=1) to the year y for which
avoided emissions are calculated (x=y)

Dimensionless Year for which methane emissions are calculated

Parameters required applying the FOD model

The parameters required to apply the FOD model is listed under table below. The parameters are
selected according to Application A as defined under the tool “Emissions from solid disposal
sites” Version 08.0, and under section B.2 “Applicability of the tool” in the PDD.

Parameter Value

Oy

(0)4

F
DOCty

MCFy

A default value of 0.75

A default value of 0.1

A default value of 0.5

A default value of 0.5

A default value of 1.0
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Parameter Value

Kij The following values for the different waste types have been applied as a
default value:

Waste type j Boreal and Temperate
(MAT <20 °C)

DRY (MAP/PET < 1)
Pulp, paper,

cardboard / 0.04
textiles

Wood, wood
products and 0.02
straw

Slowly degrading

%’ w0 Other (non-food)
TS organic
5 0.05
g L% putrescible garden
o O
S © and park waste
o Food, food waste,
‘S sewage sludge, 0.06
o beverages and
© tobacco
Wi x Estimated once. Please refer to table 14
DOC; The following values for the different waste types have been applied as a

default value:

Wood and wood products tCHa/yr.

Pulp, paper and cardboard tCO2¢/yr.
Food, food waste, beverages and Dimensionless
tobacco

Textiles tCO2e/tCH4

Garden, yard and park waste

Glass, plastic, metal, other inert
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Parameter Value

fy A default value of O

Determining the model correction factor (®y)

In line with the requirements of the tool “Emissions from solid disposal sites” version 08.0, a
default value: ®y = Qdefaut Will be used. Pgefaurt is set as 0.75.

Determining the amounts of waste types j disposed in the SWDS (Wj,x)

In line with the Emissions from solid disposal sites” version 08.0.0, Wj,x is based on the waste
characterization of Kocaeli Province.

Waste Type Fraction of the waste type25

Pulp, paper and cardboard 10.38%
Wood and wood products 0%
Textiles 5%
Other (non-food) organic waste 13.76%
Food, food waste, beverages and tobacco 48.17%
Glass, plastic, metal, other inert 23%

Determining the fraction of DOC that decomposes in the SWDS (DOCzt.y)

In line with the requirements of the tool “Emissions from solid disposal sites” version 08.0, a
default value: DOCty = DOCt,defaurt Will be used. DOCr defaurt is set as 0.5.

Procedure to determine the methane correction factor (MCFy)

In line with the requirements of the tool “Emissions from solid disposal sites” version 06.0.0, a
default value: MCFy = MCFgefaurt Will be used. DOCrtdefaurt is set as 1.0, which corresponds to
anaerobic managed solid waste disposal site.

Step A.2: Determination of Fcua,aLy

This step provides a procedure to determine the amount of methane that would have been
captured and destroyed (by flaring) in the baseline due to regulatory requirements, or to address
safety and odour concerns. ACMOOO1 “Flaring or Use of Landfill Gas” version 19.0.0 provides 4
cases and corresponding instructions.

25 https://webdosya.csb.gov.tr/db/ced/icerikler/-stanbul 2020 -cdr-20220110121837.pdf
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Situation at the start of the project activity: Requirement to Existing LFG capture

destroy methane | and destruction system

Case 1: No requirement to destroy methane
exists and no existing LFG capture system

Case 2: Requirement to destroy methane Yes No
exists and no existing LFG capture system

Case 3: No requirement to destroy methane No Yes
exists and an LFG capture system exists

Case4: Requirement to destroy methane exists Yes Yes
and LFG capture system exists

The situation at the start of the project activity falls under Case 1 since there are no legal
requirements in Turkey to destroy methane and the LFG was not captured prior to the proposed
project activity.

Therefore:
Fcha,sLy=0
Step B: Baseline emissions associated with electricity generation (BEecy)

The baseline emissions associated with electricity generation in year y (BEecy) is calculated in
accordance with the “Baseline, project and/or leakage emissions from electricity consumption
and monitoring of electricity generation ” Version 3.0. The electricity source k in the tool
corresponds to the sources of electricity generated by the grid, which is identified as the most
plausible baseline scenario. ECsLky in the tool is equivalent to the net amount of electricity
generated using LFG in year y (EGpyy).

Generic approach

In the generic approach, baseline emissions from consumption of electricity are calculated based
on the quantity of electricity consumed, an emission factor for electricity generation and a factor
to account for transmission losses, as follows:

BEec,y = 2 ECsLk,y * EFeLky* (1 + TDLk y) Equation 2 in TOOLO5 V3

where:
BEecy tCO2e/yr Baseline emissions from electricity consumption in yeary
ECsLky MWh/yr Net amount of electricity generated using LFG in yeary
EFEeLky tCO2e/MWh Emission factor for electricity generation source k in yeary
TDLky Dimensionless Average technical and transmission and distribution losses

for providing electricity to source k in yeary
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k Dimensionless the sources of electricity generated by the grid

Determination of the Emission Factor for Electricity Generation (EFeLk,y)

The emission factor of the Turkish grid (EFgria,cm,y) is calculated by Ministry of Energy and Natural
Resources in accordance with The Clean Development Mechanism method of the
Intergovernmental Panel on Climate Change (IPCC) and published in Turkey National Network
Grid Emission Factor Data Sheet .

The CO2 emission factor for the displacement of electricity generated by power plants in the
project activity and fed to the grid is estimated using Tool to calculate the emission factor for an
electricity system version 7.0. The estimation is carried out through following steps

Step 1: Identify the relevant electricity systems;

Step 2: Choose whether to include off-grid power plants in the project electricity system

(optional);

Step 3: Select a method to determine the operating margin (OM);

Step 4: Calculate the operating margin emission factor according to the selected method;

Step 5: Calculate the build margin (BM) emission factor;

Step 6: Calculate the combined margin (CM) emission factor

Step 1: Identify the relevant electricity systems

As described in tool “For determining the electricity emission factors, identify the relevant project
electricity system. Similarly, identify any connected electricity systems”. It also states that “If the
DNA of the host country has published a delineation of the project electricity system and
connected electricity systems, these delineations should be used”.

Keeping this into consideration the delineation of the national grid of Turkey by "TUrkiye Elektrik
iletim A.S. Genel Midurligu" is considered for estimation.
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Step 2: Choose whether to include off-grid power plants in the project electricity system (optional)

Project participants may choose between the following two options to calculate the operating
margin and build margin emission factor:

Option I: Only grid power plants are included in the calculation.

Option II: Both grid power plants and off-grid power plants are included in the calculation.

The Project Participant has chosen only grid power plants in the calculation.
Step 3: Select a method to determine the operating margin (OM)

The calculation of the operating margin emission factor (EFgrid,omy) is based on one of the
following methods, which are described under Step 4:

(a) Simple OM; or

(b) Simple adjusted OM; or

(c) Dispatch data analysis OM; or

(d) Average OM.

The data required to calculate Simple adjusted OM and Dispatch data analysis OM is not possible
due to lack of availability of data to project developers. The choice of other two options for
calculating operating margin emission factor depends on generation of electricity from low-cost/
must-run sources. In the context of the methodology low cost/must run resources typically
include hydro, geothermal, wind, low-cost biomass, nuclear and solar generation.

Table 5: In accordance with Electricity Market Production Capacity Projections List (TWh)26

Parameter 2016 2017 2018 2019 2020 2021 Share in

2021 (%)
Lignite 61.24 61.33 61.33 61.33 61.33 61.33 14.26%
Hard Coal 5.91 5.91 5.91 5.91 5.91 5.91 1.37%
Imported 37.90 39.63 39.67 39.67 39.67 26.82 6.23%
Coal

Natural Gas 175.07 175.15 176.01 175.79 176.01 176.01 40.91%

Geothermal 1.40 1.40 1.40 1.40 1.40 1.40 0.33%

Fuel Oil 9.22 9.22 9.22 9.22 9.22 9.22 2.14%
Diesel 0.15 0.15 0.15 0.15 0.15 0.15 0.03%
Nuclear 0 0 0 4.200 12.60 21.00 4.88%
Other 1.41 1.41 1.41 1.41 1.41 1.41 0.33%

Thermal Total 292.30 294.21 295.11 299.08 307.71 316.11 70.49%

26 https://www.epdk.gov.tr/Detay/Icerik/3-0-66/elektrikuretim-kapasite-projeksiyonlari
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Parameter 2016 2017 2018 2019 2020 2021 Share in

2021 (%)

Biogas + 1.20 1.20 1.20 1.20 1.20 1.20 0.28%
Waste

Hydro 104.44 112.71 115.78 116.56 116.56 116.56 27.09%
Wind 9.21 9.21 9.21 9.21 9.21 9.21 2.14%
Total 407148 417317 421292 426044 434670 443070 100.0%

The above data clearly shows that the percentage of total grid generation by low-cost/ must-run
plants (on the basis of average of five most recent years) for the national grid of Turkey is less
than 50 % of the total generation capacity. Thus, the Average OM method cannot be applied, as
low cost/must run resources constitute less than 50% of total grid generation. The simple OM
emission factor is calculated as the generation-weighted average CO2 emissions per unit net
electricity generation (tCO2/MWh) of all generating power plants serving the system, not including
low-cost/must-run power plants/units.

For the simple OM, the simple adjusted OM and the average OM, the emissions factor can be
calculated using either of the two following data vintages:

(a) Ex-ante option: if the ex-ante option is chosen, the emission factor is determined once at
the validation stage, thus no monitoring and recalculation of the emissions factor during the
crediting period is required.

OR

(b) Ex-post option: if the ex-post option is chosen, the emission factor is determined for the
year in which the project activity displaces grid electricity, requiring the emissions factor to
be updated annually during monitoring.

Step 4: Calculate the operating margin emission factor (EFgrid,omy) according to the selected
method

For OM factor calculation, Chronological order of power generation plants from TEIAS Load
Dispatch Department with, fuel types, electricity generation for the calculated year were used as
input data. By using all the data which were mentioned above, Turkish Ministry of Energy and
Natural Resources2723 calculated EFgrid,om,y:

EFgria,omy = 0.7424 tCO2/MWh
Step 5: Calculate the build margin (BM) emission factor (EFgrid,am,y)

As per Methodological tool: “Tool to calculate the emission factor for an electricity system”
(Version 07.0, EB 100, Annex 4) para 72:

27

https://enerji.gov.tr//Media/Dizin/EVCED/tr/%C3%87evreVe%C4%BOklim/%C4%BOklimDe%CA4%9Fi%C5%9Fikli%CA%9Fi/TUES

EmisyonFktr/Belgeler/Bform2020.pdf

53


https://enerji.gov.tr/Media/Dizin/EVCED/tr/%C3%87evreVe%C4%B0klim/%C4%B0klimDe%C4%9Fi%C5%9Fikli%C4%9Fi/TUESEmisyonFktr/Belgeler/Bform2020.pdf
https://enerji.gov.tr/Media/Dizin/EVCED/tr/%C3%87evreVe%C4%B0klim/%C4%B0klimDe%C4%9Fi%C5%9Fikli%C4%9Fi/TUESEmisyonFktr/Belgeler/Bform2020.pdf

v VCS

In terms of vintage of data, project participants can choose between one of the following two
options:

Option 1 - for the first crediting period, calculate the build margin emission factor ex ante based
on the most recent information available on units already built for sample group at the time of
PDD submission to the DOE for project verification. For the second crediting period, the build
margin emission factor should be updated based on the most recent information available on
units already built at the time of submission of the request for renewal of the crediting period to
the DOE. For the third crediting period, the build margin emission factor calculated for the second
crediting period should be used. This option does not require monitoring the emission factor
during the crediting period.

Option 2 - For the first crediting period, the build margin emission factor shall be updated
annually, ex post, including those units built up to the year of registration of the project activity
or, if information up to the year of registration is not yet available, including those units built up
to the latest year for which information is available. For the second crediting period, the build
margin emissions factor shall be calculated ex ante, as described in Option 1 above. For the third
crediting period, the build margin emission factor calculated for the second crediting period
should be used.

Option 1 as described above is chosen by PP to calculate the build margin emission factor for the
project activity. BM is calculated ex-ante based on the most recent information available at the
time of submission of PD and is fixed for the entire crediting period.

For BM factor calculation by Turkish Ministry of Energy and Natural Resources23 EFgig,m,y
chronological order of power generation plants from TEIAS Load Dispatch Department with
commissioning dates, plant names, fuel types, installed power values, electricity generation for
the calculated year were used as input data.

EFgria,emy = 0.3680 tCO2/MWh
Step 6: Calculate the combined margin (CM) emission factor (EFgrig,cm,y)

As per Methodological tool: “Tool to calculate the emission factor for an electricity system”
(Version 07.0, EB 100, Annex 4) para 81.:

The calculation of the combined margin (CM) emission factor (EFgria,cmy) is based on one of the
following methods:

(a) Weighted average CM; or

(b) Simplified CM.

PP has chosen option (a) i.e weighted average CM to calculate the combined margin emission
factor for the project activity.

The combined margin emission factor is calculated by using weighted average CM as per TOOLO7
Version 07.0 formula below:

EFgria,emy = EFgridg,omy X Wom + EFgria,emy X wem  Equation 16 in TOOLO7 V7

Where:
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EFgria,amy tCO2/MWh Build margin CO2 emission factor in yeary
EFgria,om,y tCO2/MWh Operating margin CO2 emission factor in yeary
Wom % Weighting of operating margin emissions factor
WBM % Weighting of build margin emissions factor

According to the Tool for power generation project activities other than wind and solar;
wom = 0.50 and wem = 0.50

Then:

EFgria.cmy = 0.7424 tCO2/MWh*0.50 + 0.3680 tCO2/MWh*0.50 = 0.5552 tCO2/MWh

EFgria,cmy = 0.5552 tCO2/MWh

Project Emissions

In accordance with ACMOOO0O1 “Flaring or Use of Landfill Gas” version 19.0.0, the project
emissions are calculated as follows:

PE, = PEgcy Equation 22 in ACMO0OO0O1 V19
Where:
PEecy Emission from consumption of electricity due to the project activity in year y (tCO2e/yr).

Since there are no consumption of fossil fuels due to the project activity, for the purpose other
than electricity generation, there are no emissions from fossil fuel consumption and therefore
PEecy is equal to “0O” and has not been included in equation.

The project emissions from consumption of electricity by the project activity PEecy shall be
calculated using the “Baseline, project and/or leakage emissions from electricity consumption
and monitoring of electricity generation ” Version 3.0. When applying the tool, electricity sources
j in the tool corresponds to the sources of electricity consumed due to the project activity.

PEecy is calculated as follows:

PEec,y= 2 ECp,y * EFeLjy * (1 + TDLjy) Equation 2 in TOOLO5 V3

Where:
PEecy tCO2¢/yr. Project emissions from electricity consumption in yeary
ECryy MWh/year Quantity of electricity consumed by the project electricity

consumption source j in yeary
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EFeLjy tCO2¢/MWh Emission factor for electricity generation for source j in year
y
TDL;jy Dimensionless Average technical transmission and distribution losses for

providing electricity to source j in yeary

The combined margin emission factor of the applicable electricity system, has been determined
as emission factor for the electricity system (EFeL;y), in line with Option A1l of scenario A
(Electricity consumption from grid) under the “Baseline, project and/or leakage emissions from
electricity consumption and monitoring of electricity generation ” Version 3.0.

Leakage

In accordance with ACMOOO1 “Flaring or Use of Landfill Gas” version 19.0, no leakage effects
are accounted.

Estimated Net GHG Emission Reductions and Removals

The emission reduction achieved by the project activity can be estimated ex ante in the project
design document (PDD) by:

ERy,estimated = BEy - PEy - LEy

Estimated Estimated Estimated | Estimated net

baseline project leakage GHG emission

emissions emissions or emissions | reductions or

or removals (tCO2¢) removals (tCO2e)

removals (tCO2e)

(tCO2¢)
18/06/2021 - 31/12/2021 552,427 0 0 552,427
01/01/2022 -31/12/2022 1,047,809 0 0 1,047,809
01/10/2023 -31/12/2023 1,070,665 0 0 1,070,665
01/01/2024 - 31/12/2024 1,094,672 0 0 1,094,672
01/10/2025 -31/12/2025 1,112,482 0 0 1,112,482
01/01/2026 - 31/12/2026 1,131,606 0 0 1,131,606
01/10/2027 -31/12/2027 1,149,642 0 0 1,149,642
01/01/2028 - 17/06/2028 540,178 0 0 540,178

56



S

5.1

v VCS

Total 7,699,481 0] 0] 7,699,481

MONITORING

Data and Parameters Available at Validation

Data and parameters under ACMOOO1 “Flaring or Use of Landfill Gas” Version 19.0, that are
available at validation and not monitored:

Data / Parameter OXtop_layer
Dimensioness

Description Fraction of methane that would be oxidized in the top layer of the
_ SWDS in the baseline

Source of data Consistent with how oxidation is accounted for in the
_ methodological tool “Emissions from solid waste disposal sites”

Value applied 0.1

BIVE ) jfe=Yio] ol el (] (oT-Xo) Ml As referred under ACMOOO1
data or description of

measurement methods

and procedures applied

Purpose of Data Calculation of baseline emissions

Applicable to Step A defined under ACMO0O1

WP
(c0-6/1CH

Global Warming Potential of CHa

Default value of 28 from IPCC Fourth Assessment Report (AR5).

Value applied 28
BIVE ) jle=Yio) Mol el oI [N )Ml As referred under ACMOOO1
data or description of
measurement methods
and procedures applied
Purpose of Data Calculation of baseline emissions

Comments -

Data / Parameter ne)
Dimensionless

Description Efficiency of the LFG capture system that will be installed in the
project activity

Source of data ACMO0001
Value applied 50%
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VS dpile=Nilo e el g o] (o1-Ne ) Default value under ACMO00O1
data or description of

measurement methods
and procedures applied

Purpose of Data Calculation of baseline emissions
Applicable to Step A.1.1 defined under ACM0O001

Data and parameters under the “Tool to determine the mass flow of a greenhouse gas in a
gaseous stream” Version 03.0.0, that are available at validation and not monitored:

Ru

Data / Parameter

3
ipti Universal ideal gases constant
Description
Source of data Tool to determine the mass flow of a greenhouse gas in a
gaseous stream
Value applied 8.314

As referred under “Tool to determine the mass flow of a
greenhouse gas in a gaseous stream”

Justification of choice of
data or description of
measurement methods
and procedures applied

Calculation of baseline emissions
Purpose of Data
Comments i

MMcHa

kg/kmol

Molecular mass of CHa

Tool to determine the mass flow of a greenhouse gas in a
gaseous stream

. Compound | Structure | Molecular mass
Value applied
(kg/kmol)

Methane CHa4 16.04
As referred under “Tool to determine the mass flow of a
greenhouse gas in a gaseous stream”

Justification of choice of
data or description of
measurement methods
and procedures applied
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Purpose of Data

Comments

Calculation of baseline emissions

Data and parameters under the tool “Emissions from solid disposal sites” Version 06.0.1, that
are available at validation and not monitored:

Data / Parameter
Data unit
Description

Source of data
Value applied
Justification of choice of
data or description of
measurement methods
and procedures applied
Purpose of Data
Comments

Data / Parameter
Data unit

Description

Source of data

Value applied

Justification of choice of
data or description of
measurement methods
and procedures applied

Purpose of Data

Comments

(Pdefault

Default value for the model correction factor to account for
model uncertainties

Emissions from solid disposal sites

0.75

As referred under “Emissions from solid disposal sites”

Oxidation factor (reflecting the amount of methane from SWDS
that is oxidized in the soil or other material covering the waste)
Emissions from solid disposal sites. Based on extensive review of
published literature on this subject, including the IPCC 2006
Guidelines for National Greenhouse Gas Inventories

0.1

As referred under “Emissions from solid disposal sites”

Calculation of baseline emissions

Data / Parameter DOC f,default
Weight fraction
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Description Default value for the fraction of degradable organic carbon (DOC)
_ in MSW that can decompose in the SWDS
IPCC 2006 Guidelines for National Greenhouse Gas Inventories

Value applied 0.5

BIVE A jle=Yio] Mo el eI (- N )@l Emissions from solid disposal sites

data or description of

measurement methods

and procedures applied

Purpose of Data Calculation of baseline emissions

The proposed project activity falls under Application A

Data / Parameter MCF defautt

:
Methane correction factor
Source of data IPCC 2006 Guidelines for National Greenhouse Gas Inventories

Value applied 1.0

BIVE d)jle=Yilo] Mol el eI (- N )@ Emissions from solid disposal sites
data or description of

measurement methods

and procedures applied
Purpose of Data Calculation of baseline emissions

Comments The baseline falls under the definition “anaerobic managed solid
waste disposal sites”

Data / Parameter DOC;

Data unit

Description Fraction of degradable organic carbon in waste type j (weight
fraction)

Source of data IPCC 2006 Guidelines for National Greenhouse Gas Inventories

(adapted from Volume 5, Table 2.4 and Table 2.5)

Value applied The following values for the different waste types have been
applied:

Waste type j DOC;

(% wet waste)

Wood and wood products 43

Pulp, paper and cardboard 40
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Food, food waste, beverages and 15
tobacco

Textiles 24
Garden, yard and park waste 20
Glass, plastic, metal, other inert 0

T atile= e s Re Mot ol - Xojd Emissions from solid disposal sites
data or description of

measurement methods

and procedures applied

Purpose of Data Calculation of baseline emissions

Comments -

Data / Parameter ki
Data unit 1/yr.
Description Decay rate for the waste type j

Source of data IPCC 2006 Guidelines for National Greenhouse Gas Inventories
(Volume 5, Table 3.3)

Value applied The following values for the different waste types have been
applied:

Waste type j Boreal and
Temperate (MAT
<20 °C)

DRY (MAP/PET
< 1)

Pulp, paper,
cardboard / 0.04
textiles

degrading
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Wood, wood
products and 0.02
straw

%‘ o Other (non-food)
© T organic
5 © ganic 0.05
g @ putrescible garden
S T and park waste
o Food, food waste,
° sewage sludge,
B wage sludg 0.06
8 beverages and
© tobacco
T atile= o s Rl s ol - Nojd Emissions from solid disposal sites
data or description of
measurement methods
and procedures applied
Purpose of Data Calculation of baseline emissions
Comments The Mean Annual Temperature (MAT) is 14.3°C 28, Mean Annual

Precipitation (MAP) is 648.1 mm2°, and Potential
Evapotranspiration (PET)30 is 661 mm.

Data and parameters under the “Tool to calculate the emission factor for an electricity system”

Version 03.0.0, that are available at validation and not monitored:

Data / Parameter EFgrid,om,y

Source of data The Ministry of Energy and Natural Sources
Value applied 0.7424

Description Operating margin CO2 emission factor for the project electricity
system in yeary

B alife=tile sRo IRt oi [ -Xo)i The Ministry of Energy and Natural Sources has publisher the

data or description of Operating, Build and Combined Margin Emission Factors for

28 https://mgm.gov.tr/veridegerlendirme/il-ve-ilceler-istatistik.aspx?k=undefined&m=%C4%BOSTANBUL/FLORYA
29 https://mgm.gov.tr/veridegerlendirme/il-ve-ilceler-istatistik.aspx?k=undefined&m=%C4%BOSTANBUL/FLORYA
30 http://tucaum.ankara.edu.tr/wp-content/uploads/sites/280/2015/08/tucaum4_4.pdf

Turkish National Grid. The Ministry has calculated the emission
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measurement methods factor by using the “Tool to calculate the emission factor for an
= gl Mol (oTel-To [N (=EF-To)o)][-Ts M clectricity system” methodology. Since it was updated in
20/09/2022 by the Ministry, these factors have been used for
emission reduction calculation.

Purpose of Data Estimation of combined margin emission factor
This parameter is fixed ex-ante for the entire crediting period

Data / Parameter EFgrid,Bm,y

Description Build margin CO2 emission factor for the project electricity
system in yeary

Source of data The Ministry of Energy and Natural Sources

Value applied 0.3680

BV nlifetilo s Mo Rt oi(-XoJi The Ministry of Energy and Natural Sources has publisher the
data or description of Operating, Build and Combined Margin Emission Factors for
measurement methods Turkish National Grid. The Ministry has calculated the emission
1 Lo M (oY= == e o[- M factor by using the “Tool to calculate the emission factor for an
electricity system” methodology. Since it was updated in
20/09/2022 by the Ministry, these factors have been used for
emission reduction calculation

Purpose of Data Estimation of combined margin emission factor
This parameter is fixed ex-ante for the entire crediting period

Data / Parameter EFgrid,cmy

Description Combined margin CO2 emission factor for the project electricity
system in yeary

Source of data Calculated

Value applied 0.5552

IV H o= o s Mo e 1 ol s-Xe1@ The combined margin emissions factor is calculated as follows:
data or description of

EFgrid,cmy = EFgrid,om,y* Wom + EFgrid,emy* WaMm
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measurement methods
and procedures applied

Purpose of Data

Comments

To estimate baseline emissions

This parameter is fixed ex-ante for the entire crediting period

Data and Parameters Monitored

Data and parameters under ACMOOO1 “Flaring or Use of Landfill Gas” version 19.0, that are

monitored:
Data / Parameter
Data unit
Description
Source of data
Description of
measurement methods
and procedures to be
applied

Frequency of
monitoring/recording
Value applied
Monitoring equipment
QA/QC procedures to be
applied

Purpose of data

Calculation method
Comments

Data / Parameter
Data unit

Description

Source of data

Opjh
h
Operation of the equipment that consumes the LFG
Project participant
For each equipment unit j using the LFG, the operation of the
plant in hour h is monitored by:
e Products generated (such as electricity generation)
Opjh=0
when:
e No products are generated in hour h
Otherwise Opjn=1
Hourly

7500 h
SCADA system
N/A

Calculation of baseline emissions

Management of SWDS

Management of SWDS

One of the following sources could be used:
e Original design of the landfill
e Technical specifications for the management of the
SWDS Local or national regulations
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Project participants will refer to the original design of the landfill
to ensure that any practice to increase methane generation have
been occurring prior to the implementation of the project activity.

Description of
measurement methods
and procedures to be
applied

Annually

Frequency of
monitoring/recording

Value applied e
Monitoring equipment ok peplliezols

QA/QC procedures to be Any change in the management of the SWDS after the
applied implementation of the project activity should be justified by
referring to technical or regulatory specifications.

Calculation of baseline emissions
Purpose of data
Calculation method )
_

Data and parameters under the “Tool to determine the mass flow of a greenhouse gas in a
gaseous stream” version 03.0.0, that are monitored:

Data / Parameter Vi, db

Data unit ms3 dry gas/h

Description Volumetric flow of the gaseous stream in time interval t on a dry
basis

Source of data Volumetric flow meter

Description of Volumetric flow will be monitored with a volumetric flow meter.
measurement methods Vi,ao Will be converted to normal conditions.

and procedures to be

applied

Frequency of Continuous

monitoring/recording

Value applied Average of 85,828,156 m3 is estimated on yearly base
Monitoring equipment

QA/QC procedures to be Periodic calibration against a primary device provided by an
applied independent accredited laboratory. Calibration and frequency of
calibration is according to manufacturer’s specifications.

Purpose of data Calculation of baseline emissions
Calculation method -
:
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Data / Parameter

Description

Source of data

Description of
measurement methods
and procedures to be
applied

Frequency of
monitoring/recording

Value applied

Monitoring equipment

QA/QC procedures to be
applied

Purpose of data

VCHa,t,db
m3 gas CHa/m3 dry gas
Volumetric fraction of CHs in a time interval t on a dry basis

The volumetric fraction of CH4 will be monitored with a gas
analyzer
Continuous gas analyzer operating in dry basis

Continuous

50% is estimated

Calibration should include zero verification with an inert gas (e.g.,
N2) and at least one reading verification with a standard gas
(single calibration gas or mixture calibration gas). Calibration and
frequency of calibration is according to manufacturer’s
specifications.

Calculation of baseline emissions

Calculation method )

Comments

Data / Parameter

Source of data

Description of
measurement methods
and procedures to be
applied

ECsLy

MWh

Net amount of electricity generated using LFG by the project
activity in yeary

Electricity meters

The quantity of net electricity generation supplied to the grid by

the project plant will be monitored based on the main meter
(also referred as TEIAS meters) readings.
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Frequency of
monitoring/recording

Value applied

Continuous monitoring and monthly recording

Estimated as 116,700 MWh/year

Monitoring equipment )

QA/QC procedures to be
applied

Purpose of data

Maintenance and calibration of equipment will be carried out
according to the instructions of the manufacturer. The electricity
meters are used to measure the net electricity exported to the grid
and used for billing purposes. Therefore, the meters are sealed by
TEIAS (Turkish Electricity Transmission Company).

Calculation of baseline emissions

Calculation method )

Comments

Data / Parameter

Source of data

Description of
measurement methods
and procedures to be
applied

Frequency of
monitoring/recording

Value applied

ECpsy

MWh

Quantity of electricity consumed by the project activity.
Electricity meters

The quantity of electricity consumed by the project plant will be

monitored based on the main meter (also referred as TEIAS
meters) readings.

Continuous monitoring and monthly recording

Monitoring equipment )

QA/QC procedures to be
applied

Purpose of data
Calculation method

Maintenance and calibration of equipment will be carried out
according to the instructions of the manufacturer. The electricity
meters are used to measure the net electricity exported to the grid
and used for billing purposes. Therefore, the meters are sealed by
TEIAS (Turkish Electricity Transmission Company).

Calculation of project emissions
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The quantity of electricity consumed is monitored by the same
equipment, which monitors the net amount of electricity
generated by the project activity.

Comments

Data / Parameter TDLiy;TDLiy

[0)
Data unit %

" Average technical transmission and distribution losses
Description

“Baseline, project and/or leakage emissions from electricity
consumption and monitoring of electricity generation” version
03.

Source of data

Description of
measurement methods
and procedures to be
applied

Frequency of
monitoring/recording

©) 0,
Value applied 3%, 20%

Monitoring equipment ok peipllisz sl

QA/QC procedures to be
applied

Calculation of baseline and project emissions
Purpose of data
Calculation method i
|

5.3  Monitoring Plan

Monitoring will be carried out following the procedures set by the consolidated baseline methodology
ACMOO0O01 version 19 and all applicable tools of the above explained parameters. The monitoring consists
of:

o Amount of landfill gas combusted in power generation units

e Temperature of the landfill gas sent to power generation to ensure compliance regarding dry

basis for measurement

e Concentration of methane of the landfill gas

e Total amount of electricity exported to the grid

e Operating hours of power generation units
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e Total amount of the electricity imported from the grid

Responsibilities for monitoring

The project owner is responsible for the operation and maintenance of the landfill and the installed
equipment. The project owner is also responsible for the administration of the data, setting up a VER
team who will be responsible for monitoring all data required to estimate emission reductions.

In the diagram below the organization of monitoring management and data application is presented.

Project owner w/support

Korfez VER team of VER consultant
e Quality assurance & itori } e Development of
cont_rol pf the _bg/lqour}gz:;nngt *ﬁ‘q%%rifogr?;gg;:athe > monitoring report
monitoring onsite
equipment.
e Supported by the
VER consultant ¢

DOE

Registration of the monitored data

Korfez VER-Team will be responsible for quality assurance and quality control of the monitoring
equipment. The data measured by the monitoring equipment will be stored and will be processed into a
monitoring report, which will be submitted by the project owner. All the monitored data will be stored
during the crediting period and for at least two years after the end of the crediting period, whichever
occurs later.

Corrective actions and emergency preparedness
The VER-Team will regularly check the monitoring system on errors. In the case of errors, corrective
actions will be undertaken by the VER-Team, or if required, by the supplier of the monitoring equipment.

QA/QC procedure

Strong quality assurance and quality control procedure will be taken to monitor the equipment and data
collection. Equipment and facilities will be subject to a regular maintenance and testing regime to ensure
accuracy following supplier’'s manual.

Measuring of exported and imported electricity

The main meter for the monitoring of the electricity import and export is at grid connection. Monthly
protocols based on the readings, that are confirmed by both TEIAS, and the project participant are
prepared by the end of each month and stored. These protocols are also the basis of invoicing for the
electricity sales from the proposed project activity. The electricity meters are bidirectional and will
measure both the imported and exported electricity from and to the grid.

69



v VCS

6 ACHIEVED GHG EMISSION
REDUCTIONS AND REMOVALS

6.1 Data and Parameters Monitored

During this monitoring period, no changes took place in the
management of the landfill. By the end of this monitoring period,
the regulations and provisions on LFG recovery and utilization
have not changed in the current effective laws and standards in
Turkey, and it is a common practice in Turkey that methane is
released into the atmosphere without recovery or utilization.

Value applied

Comments

h

Operation of the equipment that consumes the LFG
|

Management of SWDS

|

Management of SWDS

e

Data and parameters under the “Tool to determine the mass flow of a greenhouse gas in a
gaseous stream” version 03.0.0, that are monitored:

Data / Parameter Vtdb
Description Volumetric flow of the gaseous stream in time interval t on a dry
basis
Average values during this monitoring period are shown in the
Value applied table below.
| Period | Veo |

70



v VCS

Comments

Data / Parameter
Data unit
Description

Value applied

Comments

Data / Parameter
Data unit

Description

Value applied

Comments

Data / Parameter
Data unit
Description

Value applied

Comments

18/06/2021-31/12/2021 46,013,428
01/01/2022-31/10/2022 71,523,464
VcHa4,t,do

m3 gas CHa/m3 dry gas

Volumetric fraction of CHs in a time interval t on a dry basis

50% is estimated

ECBL,y

MWh

Net amount of electricity generated using LFG by the project

activity in yeary

Average values during this monitoring period are shown in the

table below.
Period ECsLy
18/06/2021-31/12/2021 19,068.90
01/01/2022-31/10/2022 86,314.92

The calibration information of the meter is given below:

Model Serial #

Accuracy | Calibration Date

Itron 2004500183-
SL7000 2004500212

0.2 19/02/2020

ECPJ,y

MWh

Quantity of electricity consumed by the project activity.
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TDLky;TDL;y

Data / Parameter

0,
Data unit &

— Average technical transmission and distribution losses
Description

9 0,
Value applied 3%, 20%

Comments

6.2 Baseline Emissions

The baseline emissions resulting from the proposed project are calculated according to ACMOOO1 Flaring
or Used of Landfill Gas Version 19.

According to the referred methodology the emission reductions are calculated with the following equation:

BEy = BECH4 + BEEC,y

Where:
BEy 1CO2e Baseline emission for in year y
BEcHay tCO2e Baseline emissions of methane from SWDS in yeary
BEecy tCO2e Baseline emissions associated with electricity generation in yeary

Baseline emission of methane from SWDS (BEcHa,y):

In accordance with ACMOOO1 Flaring or Used of Landfill Gas Version 19, the baseline emissions of
methane from the SWDS (BEcha,) are determined based on the amount of methane that is captured
under the project activity. In addition, the effect of methane oxidation that is present in the baseline and
absent in the project is considered.

BEcna = ((1 - OXtop_layer) xFCH4,P/,y - FCH4,BL,y) XGWPcua 31

Where:

BEcHay tCO2e Baseline emissions of methane from SWDS in yeary

OXtop_Iayer - Oxidation factor

FcHa,pyy tCH4 Amount of methane in the LFG that which is flared and/or used in
the project activity yeary

FcHa,BLy tCH4 Amount of methane in the LFG that would be flared in the baseline
in yeary

GWPcha4 1CO2¢e/tCHa Global warming potential of CHa

31 This equation is referred as (#2) under ACM0001

72



v VCS

Ex-post determination of Fcha.py

During the crediting period Fcna,py is determined as the sum of quantities of methane flared and used in
power plant(s) as follows:

Fcnapy = Fcua flared,y + FcnagLy3?

Where:

FcHa,py Amount of methane in the LFG that which is flared and/or used in the project activity
yeary (tCHa/yr.)

FcHa fiared,y Amount of methane in the LFG which is destroyed by flaring in year y (tCHa/yr.)

Feha,eLy Amount of methane in the LFG which is used for electricity generation in yeary (tCHa/yr.)

FchakeLy is determined using the “Tool to determine the mass flow of a greenhouse gas in a gaseous
stream” and monitoring the working hours of the power plant. This is taken into account by monitoring
the hours that the equipment utilizing the LFG is operating in year y (Opjny).

Frmapry=Vidp * Vematao *

Where:
Vitab Volumetric flow of the gaseous stream in time interval t on
a dry basis (m3 dry gas/h)
VHa,t,db Volumetric fraction of methane in the gaseous stream in a
time interval t on a dry basis (m3 CHsa/m3 dry gas)
OCH4,t Density of greenhouse gas i in the gaseous stream in time
interval t (kg/m3)
. Vt,db VcHA,t,db PcH4,t Fcha,py
Period (Nm3/year) ) (ton/m3) (tCHa)
18/06/2021-31/12/2021 46,013,428 50.00% 0.00071566 16,464.99
01/01/2022-31/10/2020 71,523,464 50.00% 0.00071566 25,593.24
Total 117,536,892 50.00% 0.00071566 42,085.23

Subsequently, in accordance with ACMOOO1 Version 19, the baseline emissions of methane from the
SWDS (BEcHa,) are calculated and results are listed in the table below.

32 This equation is referred as (#3) under ACMO0001. As the proposed project activity doesn’t involve thermal energy
production nor the methane is fed to the natural gas distribution network, Fcnaneyand Fcuane,y is taken “0” and equation is
simplified.
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Period ey | Tt | OXpwer | GWPowe | oot
18/06/2021-31/12/2021 16,464.99 0 0.1 28 414,918
01/01/2022-31/10/2020 25,593.24 0 0.1 28 644,950

Total 42,085.23 0 0.1 28 1,059,867

Baseline emissions associated with electricity generation (BEec,y):
The following equation is applied to calculate the BEec,y and the results are shown in the table below.

BEEC,y = Z ECBL,y * EFEL,k,y * (1 + TDLk,y)

18/06/2021-31/12/2021 19,068.90 0,5552 3% 10,905
01/01/2022-31/10/2020 86,314.92 0,5552 3% 49,360
Total 105,383.81 0,5552 3% 60,264

Baseline emissions are thus calculated as shown in the table below.

BEEecy BEy
Period
(tCOze) (tCOze)

18/06/2021-31/12/2021 414,918 10,905 425,822.29
01/01/2022-31/10/2020 644,950 49,360 694,309.38
Total 1,059,867 60,264 1,120,132

6.3 Project Emissions

Please refer to Section 4.2 for equations used for the calculation of project emissions. As
described in Section 4.2, the project emissions are calculated as follows:

PE.., = Z ECy,, *EFg ;, *@+TDL,,)
j

During this monitoring period, the project did not consume electricity from the grid, i.e., ECp,y=
0. Therefore, PEgc,y= 0, as shown in the table below.
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; ECrsy PEecy
Period EFeLky TDLky
(MWh) (tCOze)
18/06/2021-31/12/2021 0 0,5552 20% 0
01/01/2022-31/10/2020 0 0,5552 20% 0
Total 0 0,5552 20% 0

6.4 Leakage

No leakage effects are accounted for under the methodology ACMOOO1 (version 19.0), i.e., LE,=
0.

6.5 Net GHG Emission Reductions and Removals
The emission reduction achieved by the project activity is calculated as follows.

ER, = BE, — PE, — LE,

Where:

ERy,estimated = Emission reduction from both methane destruction and grid displacement
(tCO2)

BEy = Baseline emissions from both methane destruction and grid displacement
(tCO2)

PEy = Project emissions from electricity or fossil fuel use (tCO2)

LEy = Leakage emissions from both methane destruction and grid displacement
(tCO2)

Calculated emission reductions are as shown in the table below.

. . Net GHG
Baseline Project ..
.. e Leakage emission
emissions or emissions or . .
emissions reductions or
removals removals (tCO2e) removals
(tCOze) (tCO2ze) (tCO2e)
18/06/2021-31/12/2021 425,822.29 0 0 425,822.29
01/01/2022-31/10/2020 694,309.38 0 0 694,309.38
Total 1,120,131.66 0 0 1,120,132
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APPENDIX 1: PROJECT LICENCE

T.C.ENERIJi PiYASASI
PDUZENLEME KURUMU
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URETIM LiISANSI

&7

Bu Lisans kapsamindaki liretim tesisi

Yenilenebilir Enerji Kaynagi kullanmaktadir.
(5346 Sayili Kanunda yer alan, “Bu Kanun kapsamindaki yenilenebilir enerji kaynaklar
tanimi gergevesinde olan dretim tesisleri igin)

R

>,

Lisans No :EU/10141-1/04863
Tarih :15/04/2021

”

Bu lisans, Korfez Enerji Sanayi ve Ticaret Anonim Sirketi'ne, istanbul ilj, Sile
ilcesinde kurulmasi planlanan Avcikoru Cop Biyogaz Santrali adli (iretim tesisinde
10 (on) yil slreyle Uretim faaliyeti géstermek (izere 6446 sayili Elektrik Piyasa
Kanunu ve ilgili mevzuat uyarinca Enerji Piyasasi Diizenleme Kurulu'nu
15/04/2021 tarihli ve 10141-1 sayili Karari ile verilmistir.

Mustafa YILMAZ
Baskan
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Bu lisans Kérfez Enerji Sanayi ve Ticaret Anonim

belirtilen kosullarda verilmistir.

1- Uretim tesisine iligkin bilgiler

Proje/Tesis Adi

ili

ilcesi

Mevkii

Tesis tipi

Unite sayisi

Unite kurulu gigleri

Tesis toplam kurulu gict
Yakit tlrG veya tarleri

Yillik elektrik enerjisi
dretim miktari

Sisteme baglanti noktasi ve
gerilim seviyeleri

Tesis tamamlanma tarihi

2- Bildirim adresi

Okmeydani Sisli / ISTANBUL

OZEL HOKUMLER

: Avcikoru Cop Biyogaz Santrali

: istanbul
: Sile

: Yenilenebilir enerji

: 29 adet

Sirketi'ne asagida bilgileri verilen Uretim tesisi igin agsagida

: [(27x1,451) + (2x2,800)] MWm / [(27x1,415) + (2x2,800] MWe

144,777 MWm / 43,805 MWe

: Biyokditle ((belediye atiklar - ¢dp gazi)

: 328.537.500 kWh

: “Gegici Baglanti: Kalici baglanti noktasi tamamlanana kadar, 15,565
MWe gilici asmayacak sekilde 16907 numarali DM (zerinden

Cumhuriyet TM’nin OG barasi,

Kalici Baglanti: Tesis edilecek DM (izerinden Cumhuriyet TM'nin 0G

barasi”

:15/10/2023 [15/04/2021 tarihinden itibaren toplam 30 ay]

: Kaptanpasa Mah. Piyalepasa Bulvarn Ortadogu Plaza No:73 Kat:11

3- Lisansin yararlGge girmesi ve siresi

Bu lisans, 15/04/2021 tarihinde yirirlige girer ve lisans sahibinin bu lisans kapsamindaki hak ve
yUkamlGlGkleri, lisansin yirirliik tarihinden itibaren gegerlilik kazanir. Bu lisans 10 yil siireyle gecerlidir.

4- Tesis yerine ait santral sahasi koordinatlar

Pafta: F22-C2 Ada: - Parsel: 379

Uretim Tesisi Sahasi Kbése Koordinatlari:

Nokta No E N Nokta No E N
5 5 699556,700 4557884,350 13 699705,000 4557910,980
2 699574,400 4557900,290 14 699672,700 4557879,890
3 699593,200 4557912,760 15 699656,900 4557872,210
4 699607,300 4557927,570 16 699611,100 4557830,810
=) 699614,100 4557937,160 17 699601,900 4557829,120
6 699636,300 4557957,590 i8 699591,700 4557837,930
7 699663,400 4557963,410 19 699598,800 4557847,600
8 699718,400 4557925,870 20 699594,000 4557854,600
9 699734,200 4557923,970 21 699601,500 4557862,260
10 699724,600 4557911,810 22 699591,800 4557886,980
11 699720,700 4557907,420 23 699586,900 4557893,700
12 699712,900 4557907,070 24 699580,100 4557894,590
E0/10141-1/04863 1/2
|
Lisansta ilan tadiller
Sira Tadilin
No Kapsami Tarihi ve Sayisi
1-Uretim tesisine lliskin bilgiler” maddesinde
Sisteme baglanti noktasi ve gerilim seviyeleri : 02/12/2021 -
d: “Gegici Baglanti: Kalict baglant noktas: tamamlanana kadar, 10588-4
4,3 MWe glcl agmayacak sekilde 16488 numarali DM (Kurul Karan)
uzerinden Cumhuriyet TM'nin OG barasi,
degistirilmistir.
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APPENDIX 2: COMMISSION CERTIFICATE

T.C. 1

ENERJI VE TABII KAYNAKLAR BAKANLIGI

K&rfez Enerji Sanayi ve Ticaret A.S. nin Istanbul ili, Sile ilgesi simirlarinda firetim tesisi olarak kurdugu
27 x (1,451 MWm / 1,415 MWe) + 2 x (2,800 MWm / 2,800 MWe) = 44,777 MWm / 43,805 MWe
toplam lisans gliclindeki Avcikoru Cop Biyogaz Santrali kapsamunda yer alan 3x(1,451 MWm / 1,415
MWe) = 4,353 MWm / 4,245 MWe toplam kurulu giictindeki 3 adet gaz motoru-generatdr grubu
(AKGM-1, AKGM-2, AKGM-3), 1800 kVA kurulu giictindeki 3 adet tinite yiikseltici trafosu (STEP UP
AKI1, STEP UP AK2, STEP UP AK3), 2 adet 2500 kVA kurulu giiciindeki ig ihtiyag trafosu (AKTRY-
A, AKTRY-B), 1 adet 1800 kVA kurulu gliclindeki acil durum dizel jencratdrii (AKDGY), bunlara
bagl: YG salt hilicreleri ve yardimce: tesislerine ait;

KISMI KABUL TUTANAGI
Kabul tarihi: 18.06.2021
Bu tutanak ......... sayfadan ibarettir.
KABUL KURULU
YE W YE
H ES i COLAK $ahin CEVIK CICEKCI

OYE .
Yusuf EON A GCl M. Gért SOy Fa L
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APPENDIX 4: CERTIFICATE OF NOT
BENEFITING FROM ANOTHER
CERTIFICATION

‘(&KORFEZ ENERJI

11/11/2022
ISTANBUL/TURKEY

To whom it may concern,

Avcikoru Landfill Gas to Electricity Project is a renewable energy project which converts
landfill gas into electrical energy. As the Project Owner of the Avcikoru Landfill Gas to
Electricity Project, we hereby confirm that:

o The project activity is neither included in an emissions trading progr nor does it take
place in a jurisdiction or sector in which binding limits are established on GHG
emissions.

o The project has not created any form of other credit such as renewable energy certificate
(REC). Projects docs not obtain any public funding.

o The project does not participate/has not participated under any other GHG program.

o The project has not applied for crediting under any other GHG program, nor it has been
rejected from any other GHG program.

KORFEZ ENERJISAN. VE TIC. A S.
Ahmet CICEKCI
Manger

Kiefez Enerji San. ve Tic. A.S / Maltepe Mah. Yilanh Ayazma Sok. No:17 Kat: 5 Zeytinburnu / Istanbul
Tel: 0212 221 81 11 / Fax: 0212 210 80 01 / Kep: korfezenerji@ hs03 kep.tr




