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KEY PROJECT INFORMATION
Key Project Information
	GS ID (s) of Project (s)
	GS745[footnoteRef:1] [1:  https://registry.goldstandard.org/projects/details/1171  ] 


	Title of the project (s) covered by monitoring report
	[bookmark: _Hlk101956058]Gaziantep Landfill Gas to Energy Project, Turkey

	Version number of the PDD/VPA-DD (s) applicable to this monitoring report
	11

	Version number of the monitoring report
	04

	Completion date of the monitoring report 
	14/08/2022

	Date of project design certification
	21/06/2011

	Date of Last Annual Report
	N.A.

	Monitoring period number 
	02

	Duration of this monitoring period 
	01/11/2018 to 31/10/2021 (inclusive of both dates)

	Project Representative 
	EKI Energy Services Limited

	Host Country
	Turkey

	Activity Requirements applied

	|_| Community Services Activities 
[bookmark: Check8]|X| Renewable Energy Activities 
|_| Land Use and Forestry Activities/Risks & Capacities 
|_| N/A 

	Methodology (ies) applied and version number
	ACM0001 “Flaring or use of landfill gas” Version 18.0[footnoteRef:2] [2:  https://cdm.unfccc.int/methodologies/DB/JPYB4DYQUXQPZLBDVPHA87479EMY9M] 


	Product Requirements applied
	[bookmark: Check4]|X| GHG Emissions Reduction & Sequestration 
|_| Renewable Energy Label 
|_| N/A 


Table 1 - Sustainable Development Contributions Achieved
	Sustainable Development Goals Targeted
	SDG Impact 
	Amount Achieved
	Units/ Products

	SDG 13- Take urgent action to combat climate change and its impacts
	Emission reductions
	246,347[footnoteRef:3] [3:  Round down value] 

	GS-VER

	SDG 7– Ensure access to affordable, reliable, sustainable and modern energy for all
	MWh of renewable
energy generated
	117,063.41
	MWh

	SDG 8 – Promote sustained, inclusive and sustainable economic growth, full and productive employment and descent work for all
	Number employment through project
	17[footnoteRef:4] people employed  [4:  This value is the average of employment generation in 2018, 2019, 2020 and 2021. ] 

and 9 trainings conducted
	Number





Table 2 – Product Vintages
	
	Amount Achieved

	Start Dates
	End Dates
	SDG 7
	SDG 8
	SDG 13

	[bookmark: _Hlk97721665]01/11/2018
	31/12/2018
	6,937.50 MWh
	16 workers employed
	13,723 tCO2e

	01/01/2019
	31/12/2019
	39,928.20 MWh
	15 workers employed and 6 training conducted
	82,116 tCO2e

	01/01/2020
	31/12/2020
	37,716.83 MWh
	20 workers employed and 2 trainings conducted
	82,116 tCO2e

	01/01/2021
	31/10/2021
	32,480.88 MWh
	20 workers employed and 1 training conducted
	68,392 tCO2e



[bookmark: _Ref49860651]SECTION A. DESCRIPTION OF PROJECT
[bookmark: _Toc40962734]A.1. General description of project 
CEV Enerji Üretim San. ve Tic. Ltd. Şti. Has developed and operating the Gaziantep Landfill Gas to Energy Project. The project utilizes the landfill gas originating from the Gaziantep landfill of the Gaziantep city and generates electricity from it through gas engines. The project activity is operational with a total of 5 gas engines, JGC 416 GS-L.L make with a rated power of 1.131 MWe each and total installed capacity of 5.655 MW. The activity generates approximately 21 GWh per year of electricity and delivers it to the Turkish national grid. This has been checked during the on-site visit during the validation stage and also from the generation license of the project activity. 

The first crediting period start date of the project was 01/02/2010 with choice of renewable crediting period. The PDD submitted for renewal indicates the second renewable crediting period start date as 24/01/2018. The gap between the two crediting periods is due to delay in submitting the request for renewal by the PP to GS before the end of first crediting period. As the request has been submitted after the end of first crediting period date, the subsequent crediting period shall begin by the end of 4 weeks GS review.

Purpose of the Project activity

The main purpose of the project activity is to generate electrical energy through sustainable means using landfill gas, to delivers the generated output to the Turkish national grid to contribute to climate change mitigation efforts.

The details of the project and the state of installation are mentioned in the Table 3: 

Table 2 – Project Details
	Name of the SPVs
	Capacity in MW
	Connection with Grid
	State
	Usage of Electricity

	CEV Enerji Üretim San. ve Tic. Ltd. Şti.
	5.655 Mwe
	Turkish national grid
	Gaziantep
	Sale to grid



The project activity is promoted by CEV Enerji Üretim San. Ve Tic. Ltd. Şti. Thus, CEV Enerji Üretim San. Ve Tic. Ltd. Şti. Is acting as PP for the project activity.

Sectoral Scope 01: 	Grid-connected electricity generation from renewable sources
Sectoral Scope 13: 	Waste Handling and Disposal 
Methodology: 	ACM0001 “Consolidated Baseline and Monitoring Methodology for Landfill Gas Project Activities” Version 18.0
Project Type: 		I. Renewable energy projects

Tools referred with above methodology are:
· “Gold Standard Procedures for the renewal of a crediting Period”;
· “Emissions from solid waste disposal sites” version 08;
· “Baseline, project and/or leakage emissions from electricity consumption and monitoring of electricity generation” version 02.0
·  “Tool to determine the mass flow of a greenhouse gas in a gaseous stream” version 03.0;
·  “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;
·  “Tool to calculate the emission factor for an electricity system” version 05.0

Scenario existing prior to the implementation of project activity: 

The scenario existing prior to the implementation of the project activity, is electricity delivered to the grid by the project activity that would have otherwise been generated by the operation of grid-connected power plants and by the addition of new generation sources, as reflected in the combined margin (CM) calculations described in the “Tool to calculate the emission factor for an electricity system”.

Baseline Scenario:

The establishment and description of the baseline scenario is discussed the guidance of the document “Gold Standard Procedures for the renewal of a crediting Period”. According to the referred document the Project participants shall provide an assessment on the validity of the original baseline or update through, and assessment carried out as per the “Tool to assess the validity of the original / current baseline and to update the baseline at the renewal of a crediting period”. 

The “Tool to assess the validity of the original / current baseline and to update the baseline at the renewal of a crediting period” version 03.0.1 provides a stepwise procedure to assess the continued validity of the baseline and to update the baseline at the renewal of a crediting period, as required by paragraph 49 (a) of the modalities and procedures of the clean development mechanism. 

The tool consists of two steps. The first step provides an approach to evaluate whether the current baseline is still valid for the next crediting period. The second step provides an approach to update the baseline in case that the current baseline is not valid anymore for the next crediting period.

Contribution to sustainable development

As the project developer, CEV Enerji Üretim San. ve Tic. Ltd. Şti. Believes that efficient utilization of all kinds of natural resources with a harmony coupled with responsible environmental considerations is vital for sustainable development of Turkey and the World. This has been a guiding factor for the shareholders towards the concept of designation and installation of an LFG project. Other than the objective of climate change mitigation through significant reduction in greenhouse gas (GHG) emissions, the project has been carried out to provide social and economic contribution to the region in a sustainable way. The benefits that will be gained by the realization of the project compared to the business-as-usual scenario can be summarized under four main indicators:

· [bookmark: _Hlk82527193]Environmental: The project activity replaces the grid electricity, which is constituted of different fuel sources causing greenhouse gas emissions. By replacing in the consumption of these fuels, it contributes to conservation of water, soil, flora and faunas and transfers these natural resources and additional supply of these primary energy sources to the future generations. In the absence of the project activity, an equivalent amount of electricity would have been generated from the power plants connected to the grid, majority of which are based on fossil fuels. Thus, the project is replacing the greenhouse gas emissions (CO2, CH4) and other pollutants (CO, NMVOC, particulate matters) occurring from extraction, processing, transportation and burning of fossil-fuels for power generation connected to the national grid.
 
· Social: Local employment is enhanced by all project activities during construction and operation the project. As a result, local poverty and unemployment is partially eliminated by increased job opportunities and project business activities. Construction materials for the foundations, cables and other auxiliary equipment are preferentially sourced locally. Moreover, as contribution of the project to welfare of the region, the quality of the electricity consumed in the region is increased by local electricity production, which also contributes decreasing of distribution losses.

· Technological: Implementation of the project will contribute to wider deployment of LFG technology in local and national level. It will support improved energy security, alternative sustainable energy, and renewable energy industry development. This also strengthen pillars of Turkish electricity supply based on ecologically sound technology.

· Economical: Firstly, the project helps to accelerate the growth of the LFG industry and stimulate the designation and production of renewable energy technologies in Turkey. Then, other entrepreneurs irrespective of sector be encouraged to invest in LFG power generations. It also assist to reduce Turkey’s increasing energy deficit and diversify the electricity generation mix while reducing import dependency, especially natural gas. Importantly, rural development is maintained in the areas around the project site by providing infrastructural investments to these remote villages.
[bookmark: _Toc40962735]A.2. Location of project 
The Project is located at the Gaziantep landfill site, in Gaziantep province, Turkey. It is approximately 9 km south of the Gaziantep city center, close to Akbulut town, Bağlarbaşı district.

The project is located in Akbulut Village, Şahinbey District, Gaziantep Province, Turkey.

	Name of the PP
	Province
	Latitude
	Longitude

	CEV Enerji Üretim San. ve Tic. Ltd. Şti.
	Gaziantep
	36° 59' 12" N
	37° 24' 11" E



[image: Map

Description automatically generated]
Figure 1: The Location of Project Activity
[bookmark: _Toc40962736]A.3. Reference of applied methodology 
Title		: Grid-connected electricity generation from renewable sources
Reference	: The project activity meets the eligibility criteria of large-scale project as the methane destruction component exceeds the 60,000 tCO2 limit
Methodology	: ACM 0001 “Consolidated Baseline and Monitoring Methodology for Landfill Gas Project Activities” Version 18.0[footnoteRef:5] [5:  https://cdm.unfccc.int/methodologies/DB/203B03KT6N8QCC0R1C56DFOF9OYO2T/view.html] 

Type I		: Energy industries (renewable / non-renewable sources)
Tools referred with above methodology and applicable for project activity are:
· “Gold Standard Procedures for the renewal of a crediting Period”;
· “Emissions from solid waste disposal sites” version 08;
· “Baseline, project and/or leakage emissions from electricity consumption and monitoring of electricity generation” version 02.0
·  “Tool to determine the mass flow of a greenhouse gas in a gaseous stream” version 03.0;
·  “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;
·  “Tool to calculate the emission factor for an electricity system” version 05.0
[bookmark: _Toc40962737]A.4. Crediting period of project 
The project activity is a GS Registered project with the ID of GS 745. The first crediting period start date of the project was 01/02/2010 with choice of renewable crediting period. The PDD submitted for renewal indicates the second renewable crediting period start date as 24/01/2018. The gap between the two crediting periods is due to delay in submitting the request for renewal by the PP to GS before the end of first crediting period. As the request has been submitted after the end of first crediting period date, the subsequent crediting period shall begin by the end of 4 weeks GS review. The Crediting Period under GS4GG is as follows:

1st crediting period: 20/01/2010 to 19/01/2017
2nd crediting period: 24/01/2018 to 23/01/2025
[bookmark: _Toc40962738][bookmark: _Ref47706306][bookmark: _Ref49860659]SECTION B. IMPLEMENTATION OF PROJECT 
[bookmark: _Toc40962739][bookmark: _Ref418094175]B.1. Description of implemented project 
[bookmark: _Hlk82506582][bookmark: _Hlk82529100]The project activity involves the collection and utilization of the LFG with an electricity component with total installed capacity of 5.655 MWe. The project activity involves the collection and utilization of the LFG with an electricity component. The whole installation has 15 years design life.

[bookmark: _Hlk96609177]The details of equipment installed at CEV Enerji Üretim San. ve Tic. Ltd. Şti. are as follows:
 
	[bookmark: _Hlk82506676]Equipment
	Specification

	Gas Engine
	Manufacturer: GE Jenbacher A-6200
Type: JGS416GS-L.L
Rated Power: 1131 kW
GM1 Serial No: 6262071
GM2 Serial No: 1021385
GM3 Serial No: 1021394
GM4 Serial No: 1021397
GM5 Serial No: 1021400

	Gas Analyzer
	Manufacturer: EMERSON / X-Stream
Type: PDS 103-912GC.A01
Serial Number: XMC09902465136

	Flowmeter
	Manufacturer: SIERRA Instruments
Model: 640S-NAA-L13-M0-E2-P2-V4-DD-5
Serial Number: 127736



[bookmark: _Toc40962740]B.1.1 Forward Action Requests 
Not Applicable
[bookmark: _Ref418094308][bookmark: _Toc40962741]B.2. Post-Design Certification changes
B.2.1. Temporary deviations from the approved Monitoring & Reporting Plan, methodology or standardized baseline

As per clause no 5.1.50 of GS4GG principles and requirement, 1.2 which states that " Transitioning projects, maintaining their existing crediting cycle shall undergo Performance Certification no later than the f-irst two years after project implementation or design certification, whichever is later, and once every three years after that, unless the Verifier provides a convincing case for less frequent visits as part of the Verification Report". However the performance certification gap compared to previous and ongoing verification is more than 3 years (from 24/01/2018 the project verification should had happened), and thus GS has allowed to claim maximum 3 years prior to the date of VVB site visit (actual on site visit for the project happened on 01/11/2021) and thus PP has planned to claim verification of 3 years prior to the date of site visit.

Further the PP ensured that there were no gaps in reporting of SDG contributions during the aforementioned period where gap in consecutive verification had been identified and the project continued to record the contributions towards SDG 7, SDG 8 and SDG 13 however no claims are being made for the period where gap had been identified and on a conservative note the SDG benefits for the aforementioned period has been considered to be zero.

[bookmark: _Ref418094311][bookmark: _Toc40962742]B.2.2. Corrections

Not Applicable

[bookmark: _Ref418094316][bookmark: _Toc40962743]B.2.3. Changes to start date of crediting period 

Not Applicable

[bookmark: _Ref418094322][bookmark: _Toc40962744]B.2.4. Permanent changes from the Design Certified monitoring plan, applied methodology or applied standardized baseline

Not Applicable

[bookmark: _Ref418094327][bookmark: _Toc40962745]B.2.5. Changes to project design of approved project

Not Applicable
[bookmark: _Toc40962746][bookmark: _Ref47706319][bookmark: _Ref49860669]SECTION C. DESCRIPTION OF MONITORING SYSTEM APPLIED BY THE PROJECT
[bookmark: _Hlk96609920]Monitoring is being carried out following the procedures set by the consolidated baseline methodology ACM0001 and all applicable tools of the above explained parameters. The monitoring consists of:

· Amount of landfill gas combusted in power generation units
· Temperature of the landfill gas sent to power generation to ensure compliance regarding dry basis for measurement
· Amount of landfill gas flared
· Concentration of methane of the landfill gas
· Total amount of electricity exported to the grid
· Operating hours of power generation units
· 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 GSVER 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.

Monitoring equipment onsite
Aggregation of the monitoring data
Project owner w/support of VER consultant

· Development of monitoring report
DOE
Gaziantep VER team
· Quality assurance & control of the monitoring equipment.
· Supported by the VER consultant

[bookmark: _Hlk96609995]
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Waste Collection and Transportation 
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Landfill Gas Extraction System 


Electricity

Grid Connection 



Figure 2- Project boundary

Registration of the monitored data

The Gaziantep GSVER-Team is responsible for quality assurance and quality control of the monitoring equipment. The data measured by the monitoring equipment is being stored and processed into a monitoring report, which is 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 regularly checks 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 are being taken to monitor the equipment and data collection. Equipment and facilities are subject to a regular maintenance and testing regime to ensure accuracy following supplier’s manual. In case of data deficiency or in correct data reading, the data will be crosschecked with other parameters and data leading to the most conservative emission reductions will be considered for the calculation of the emission reductions. 

Measuring of exported and imported electricity

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

Loss of Data

If there is any loss of data, the lost data will be counted as “0” unless methodology or tools or validation verification manuals of UNFCCC request otherwise.

[bookmark: _Hlk96610028][bookmark: _Toc40962747][bookmark: _Ref47706326][bookmark: _Ref49860677]Trainings
Health and safety Trainings: Trainings on occupational safety, which is provided by Health and Safety Officer. This training complies with national health and safety regulations 20/06/2012 Dated 6331 Numbered Law according to 30/06/2012-28339 Official Paper.

SECTION D. DATA AND PARAMETERS
[bookmark: _Ref418094907][bookmark: _Toc40962748]D.1. Data and parameters fixed ex ante or at renewal of crediting period
SDG13 (Indicators 13.3.2)

	Data/parameter
	OXtop-layer

	Unit
	Dimensionless

	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(s) applied
	0.1

	Choice of data or Measurement methods and procedures 
	Applicable under ACM0001

	Purpose of data
	Baseline emissions

	Additional comment
	-



	Data/parameter
	OX

	Unit
	Dimensionless

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

	Source of data
	Based on extensive review of published literature on this subject, including the IPCC 2006 Guidelines for National Greenhouse Gas Inventories

	Value(s) applied
	0.1

	Choice of data or Measurement methods and procedures 
	Applicable under “Emissions from solid disposal sites”

	Purpose of data
	Baseline emissions

	Additional comment
	-



	[bookmark: _Hlk65754515]Data/parameter
	GWPCH4

	Unit
	tCO2e/tCH4

	Description
	Global Warming Potential of CH4

	Source of data
	IPCC

	Value(s) applied
	28 according to the IPCC Fifth Assessment Report, 2014 (AR5)[footnoteRef:6] [6:  https://www.ghgprotocol.org/sites/default/files/ghgp/Global-Warming-Potential-Values%20%28Feb%2016%202016%29_1.pdf] 


	Choice of data or Measurement methods and procedures 
	As per ACM0001

	Purpose of data
	Baseline emissions

	Additional comment
	-



	Data/parameter
	nPJ

	Unit
	Dimensionless

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

	Source of data
	-

	Value(s) applied
	40%

	Choice of data or Measurement methods and procedures 
	Applicable under ACM0001

	Purpose of data
	Baseline emissions

	Additional comment
	The efficiency factor is based on the observations on actual performance of the power plant. 



	Data/parameter
	Ru

	Unit
	Pa.m3/kmol.K

	Description
	Universal ideal gases constant

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

	Value(s) applied
	8,314

	Choice of data or Measurement methods and procedures 
	Applicable under “Tool to determine the mass flow of a greenhouse gas in a gaseous stream”

	Purpose of data
	Baseline emissions

	Additional comment
	-



	Data/parameter
	MMCH4

	Unit
	kg/kmol

	Description
	Molecular mass of CH4

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

	Value(s) applied
	
	Compound
	Structure
	Molecular mass (kg/kmol)

	Methane
	CH4
	16.04




	Choice of data or Measurement methods and procedures 
	Applicable under “Tool to determine the mass flow of a greenhouse gas in a gaseous stream”

	Purpose of data
	Baseline emissions

	Additional comment
	-



	Data/parameter
	[image: ]default

	Unit
	-

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

	Source of data
	-

	Value(s) applied
	0.75

	Choice of data or Measurement methods and procedures 
	The project activity falls under option A

	Purpose of data
	Baseline emissions

	Additional comment
	



	Data/parameter
	F

	Unit
	-

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

	Source of data
	IPCC 2006 Guidelines for National Greenhouse Gas Inventories

	Value(s) applied
	0.5

	Choice of data or Measurement methods and procedures 
	Applicable under “Emissions from solid disposal sites”

	Purpose of data
	Baseline emissions

	Additional comment
	



	Data/parameter
	DOCf,default

	Unit
	Weight fraction

	Description
	Default value for the fraction of degradable organic carbon (DOC) in MSW that can decompose in the SWDS

	Source of data
	IPCC 2006 Guidelines for National Greenhouse Gas Inventories

	Value(s) applied
	0.5

	Choice of data or Measurement methods and procedures 
	Applicable under “Emissions from solid disposal sites”

	Purpose of data
	Baseline emissions

	Additional comment
	The project activity falls under option A



	Data/parameter
	MCFdefault

	Unit
	-

	Description
	Methane correction factor 

	Source of data
	IPCC 2006 Guidelines for National Greenhouse Gas Inventories

	Value(s) applied
	1

	Choice of data or Measurement methods and procedures 
	Applicable under “Emissions from solid disposal sites”

	Purpose of data
	Baseline emissions

	Additional comment
	The baseline falls under the definition “anaerobic managed solid waste disposal site



	Data/parameter
	DOCj

	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(s) applied
	The following values for the different waste types have been applied:

	Waste type j
	DOCj
(% wet waste)

	Wood and wood products
	43

	Pulp, paper and cardboard
	40

	Food, food waste, beverages and tobacco
	15

	Textiles
	24

	Garden, yard and park waste
	20

	Glass, plastic, metal, other inert
	0




	Choice of data or Measurement methods and procedures 
	Applicable under “Emissions from solid disposal sites”

	Purpose of data
	Baseline emissions

	Additional comment
	-



	Data/parameter
	kj

	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(s) applied
	The following values for the different waste types have been applied:
	Waste type j
	

	
	

	Slowly degrading
	Pulp, paper, cardboard
	0.04

	
	Wood, wood products and straw
	0.02

	Moderately degrading
	Other (non-food) organic putrescible garden and park waste
	0.05

	Rapidly degrading
	Food, food waste, sewage sludge, beverages and tobacco
	0.06




	Choice of data or Measurement methods and procedures 
	The “Tool to determine methane emissions avoided from disposal of waste at a solid waste disposal site” lists decay rates for different waste types. Average temperate in Gaziantep over the year is 15.0 °C and annual precipitation is 553.3 mm. Based on these data, the selection of appropriate kj values are made according to a “boreal and temperate” and “dry” climate. Unclassified SW types of nappies, rubber and leather are covered in the “Pulp, paper and cardboard” classification. Ceramics, soil and sand are covered in the “Glass, plastic, metal, other inert waste” classification.

	Purpose of data
	Baseline emission

	Additional comment
	-



	Data/parameter
	EFgrid,CM

	Unit
	tCO2/MWh

	Description
	Combined Margin emission factor 

	Source of data
	Calculated as per “Tool to calculate the emission factor for an electricity system”

	Value(s) applied
	0.5325 

	Choice of data or Measurement methods and procedures 
	Applicable under “Tool to calculate the emission factor for an electricity system”

	Purpose of data
	Baseline and project emissions

	Additional comment
	-



	Data/parameter
	FCH4,BL,y

	Unit
	tCH4

	Description
	Methane emissions that would be captured and destroyed to comply with national or local safety requirements or legal regulations in the year y

	Source of data
	National laws and regulations http://mevzuat.basbakanlik.gov.tr

	Value(s) applied
	0

	Choice of data or Measurement methods and procedures 
	Fixed value has been applied

	Purpose of data
	Calculation of baseline emissions

	Additional comment
	-


[bookmark: _Ref418094911][bookmark: _Toc40962777]D.2 Data and parameters monitored
SDG 7 (Indicators 7.2.1)

	Data / Parameter
	EGBL,k,y

	Unit
	MWh

	Description
	Net amount of electricity generated using LFG 

	Source of data
	Electricity meters

	Value(s) applied
		Year 
	Value

	01/11/2018 – 31/12/2018
	 6,937.50 

	01/01/2019 – 31/12/2019
	 39,928.20 

	01/01/2020 – 31/12/2020
	 37,716.83 

	01/01/2021 – 31/10/2021
	 32,480.88

	Total 
	 117,063.41 




	Measurement methods and procedures
	The electricity generated using LFG is measured continuously with an electricity meter

	Monitoring frequency
	Continuous 

	QA/QC procedures
	In accordance with the “Regulation on “Measurement and Measuring Tools”, the meters have to be calibrated within a frequency of once per 10 years.

	Purpose of data
	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 TEİAŞ (Turkish Electricity Transmission CO).

	Additional comment
	-



	Data / Parameter
	ECPJ,y

	Unit
	MWh

	Description
	Quantity of electricity consumed by the project activity

	Source of data
	Electricity meter

	Value(s) applied
		Year 
	Value

	01/11/2018 – 31/12/2018
	0.038

	01/01/2019 – 31/12/2019
	0.514

	01/01/2020 – 31/12/2020
	0.642

	01/01/2021 – 31/10/2021
	1.211

	Total 
	2.405 




	Measurement methods and procedures
	The electricity consumption is measured from electricity meters and aggregated annually.   

	Monitoring frequency
	Continuous 

	QA/QC procedures
	In accordance with the “Regulation on “Measurement and Measuring Tools”, the meters have to be calibrated within a frequency of once per 10 years.

	Purpose of data
	The electricity consumption is monitored using the same bi-directional electricity meter, which is used to measure the electricity exported to the grid. The electricity meters are used to measure the electricity consumption are used for billing purposes. Therefore, the meters are sealed by TEİAŞ (Turkish Electricity Transmission CO).   

	Additional comment
	-



	Data / Parameter
	TDLy

	Unit
	%

	Description
	Average technical transmission and distribution losses 

	Source of data
	Default value

	Value(s) applied
	TDLj,y: 20% (used to calculate PEEC)
TDLk,y: 3% (used to calculate BEEC)

	Measurement methods and procedures
	“Tool to calculate baseline, project and/or leakage emissions from electricity consumption” version 01.

	Monitoring frequency
	-    

	QA/QC procedures
	-

	Purpose of data
	Baseline and Project emissions

	Additional comment
	-



	Data / Parameter
	Avoided fossil fuel consumption

	Unit
	t/GWh, m3/GWh

	Description
	Access to affordable and clean energy services

	Source of data
	It is assumed that the net electricity generation during the monitoring period is distributed among fossil fuels with the same weight as the fossil fuels. These values are multiplied with the fuel consumption intensities given below to find the respective reduction of fossil fuel consumption.

	Value(s) applied
	The baseline consists of consumption of different fossil fuels.

The fuel consumption and electricity generation figures are compared with the project generation to show how much baseline fuel consumption is avoided on a fuel type basis.

The fossil fuel consumption intensity (t/GWh, m3/GWh) are ex-ante and are as following:

	Fuel Type
	Fuel Consumption Intensity[footnoteRef:7] [t/GWh, m3/GWh] [7:  https://www.teias.gov.tr/tr-TR/turkiye-elektrik-uretim-iletim-istatistikleri] 


	Coal
	395

	Lignite
	1,585

	Fuel Oil
	301

	Diesel Oil
	492

	LPG
	0

	Naphtha
	243

	Natural Gas
	218



The project has generated 117,063.41 MWh in the monitoring period. This corresponds to the following expected fuel avoidance:

	Fuel Type
	Avoided Fuel Consumption 
[t, m3]

	Coal
	45,193

	Lignite
	181,346

	Fuel Oil
	34,438

	Diesel Oil
	56,291

	LPG
	-

	Naphtha
	27,802

	Natural Gas
	24,942




	Measurement methods and procedures
	-

	Monitoring frequency
	Continuously    

	QA/QC procedures
	-

	Purpose of data
	To ensure that the project generates and supplies clean energy to the national grid, improving the carbon intensity of the power mix.

	Additional comment
	-



SDG 13 (Indicators 13.2.1)

	Data / Parameter
	BEy

	Unit
	tCO2e

	Description
	Emission reductions achieved per year

	Source of data
	Calculated from the power generated per year

	Value(s) applied
		Period
	BEy (tCO2e)

	01/11/2018 - 31/12/2018
	13,723.5

	01/01/2019 - 31/12/2019
	82,116

	01/01/2020 - 31/12/2020
	82,116

	01/01/2021 - 31/10/2021
	68,392.5

	Total
	246,348




	Measurement methods and procedures
	Calculated

	Monitoring frequency
	Continuous monitoring and monthly recording. 

	QA/QC procedures
	N.A.

	Purpose of data
	To Monitor SDG 13 Indicator 

	Additional comment
	-



	Data / Parameter
	LFGelec

	Unit
	m3

	Description
	Quantity of methane destroyed by generation of electricity

	Source of data
	Measured continuously through a mass flow meter

	Value(s) applied
		Period
	LFGelec (m3)

	01/11/2018 - 31/12/2018
	 11,91,310.54

	01/01/2019 - 31/12/2019
	 63,01,864.52

	01/01/2020 - 31/12/2020
	 57,42,518.25

	01/01/2021 - 31/10/2021
	 56,90,908.51

	Total
	 1,89,26,601.82




	Measurement methods and procedures
	The monitoring system works with continuous measurement devices. It is programmed to automatically save every 10 min. values. The data are stored automatically at the server for 2 years.

	Monitoring frequency
	Continuous monitoring and monthly recording. 

	QA/QC procedures
	-

	Purpose of data
	Calculation of baseline emissions

	Additional comment
	-



	Data / Parameter
	Operation of the energy plant

	Unit
	Hours

	Description
	Operation of the energy plant

	Source of data
	Project developer

	Value(s) applied
		Gas Engine 
	Operation Hours (h) within the monitoring period

	GM1
	58062

	GM2
	62779

	GM3
	60887

	GM4
	56917

	GM5
	59074




	Measurement methods and procedures
	The counting devices of the engines are counting the operational hours continuously as the operational hours are also used for maintenance reasons.

	Monitoring frequency
	Continuous monitoring and monthly recording. 

	QA/QC procedures
	N.A.

	Purpose of data
	Calculation of baseline emissions

	Additional comment
	-



	Data / Parameter
	AF

	Unit
	%

	Description
	Regulatory requirements relating landfill gas projects

	Source of data
	National laws and regulations.

	Value(s) applied
	0  

	Measurement methods and procedures
	The counting devices of the engines are counting the operational hours continuously as the operational hours are also used for maintenance reasons.

	Monitoring frequency
	Continuous monitoring and monthly recording. 

	QA/QC procedures
	In case of a change of Article 27 of the relevant regulation “Control of Solid Waste Regulation”, this change will be included to the monitoring plan.

	Purpose of data
	Calculation of baseline emissions

	Additional comment
	Since there is no change in the legislative structure that forces old landfill sites to utilize landfill gas and no change to article 27 of the relevant regulation “Control of Solid Waste Regulation”, AF and hence MDBL has been considered 0.   




	Data / Parameter
	Opj,h

	Unit
	-

	Description
	Operation of the equipment that consumes the LFG

	Source of data
	-

	Value(s) applied
	The operation of the plant h is monitored by: 
· Products generated (such as electricity generation)
Opj,h=0 when:
· No products are generated in hour h
Otherwise Opj,h=1

	Measurement methods and procedures
	-

	Monitoring frequency
	Hourly 

	QA/QC procedures
	-

	Purpose of data
	Baseline calculations

	Additional comment
	-



	Data / Parameter
	Management of SWDS

	Unit
	- 

	Description
	Management of SWDS

	Source of data
	One of the following sources are used: 
· Original design of the landfill 
· Technical specifications for the management of the SWDS
· Local or national regulations

	Value(s) applied
	-

	Measurement methods and procedures
	Project developer refers 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.

Any change in the management of the SWDS after the implementation of the project activity is justified by referring to technical or regulatory specifications.

	Monitoring frequency
	Annually

	QA/QC procedures
	-

	Purpose of data
	-

	Additional comment
	-



	Data / Parameter
	vCH4,t,db,engine

	Unit
	m3 gas CH4/ m3 dry gas

	Description
	Volumetric fraction of CH4 in a time interval t on a dry basis

	Source of data
	-

	Value(s) applied
	0.49

	Measurement methods and procedures
	Continuous gas analyzer operating in dry basis 

	Monitoring frequency
	Continuous

	QA/QC procedures
	Calibration includes reading verification with a standard gas (single calibration gas or mixture calibration gas). Calibration and frequency of calibration is according to manufacturer’s specifications.  

	Purpose of data
	Baseline emissions

	Additional comment
	-



	Data / Parameter
	Vt,db,engine 

	Unit
	Nm3/year

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

	Source of data
	-

	Value(s) applied
		Year 
	Value

	01/11/2018 – 31/12/2018
	 2,431,246

	01/01/2019 – 31/12/2019
	 12,860,948

	01/01/2020 – 31/12/2020
	 11,719,425

	01/01/2021 – 31/10/2021
	 11,614,099

	Total 
	 38,625,718




	Measurement methods and procedures
	Directly, using Thermal mass flow measuring system by Sierra Steelmass 640s with the serial number 127736.
The accuracy of the measurement is 1.0% F/S.

	Monitoring frequency
	Continuous 

	QA/QC procedures
	-

	Purpose of data
	Baseline emissions

	Additional comment
	-



	Data / Parameter
	Tt

	Unit
	K

	Description
	Temperature of the gaseous stream in time interval t

	Source of data
	-

	Value(s) applied
	60°C

	Measurement methods and procedures
	Direct measurement

	Monitoring frequency
	Continuous

	QA/QC procedures
	Periodic calibration against a primary device provided by an independent accredited laboratory. In accordance with the “Regulation on Measurement and Measuring Tools”, the meters are calibrated within a frequency of once per 10 years.  

	Purpose of data
	Since all parameters are converted to normal conditions during the monitoring process, this parameter is only monitored to verify the applicability condition is met related gaseous stream flow temperature being 60°C.

	Additional comment
	-



	Data / Parameter
	SO2 emission

	Unit
	kg/MWh

	Description
	The air quality is related to pollutants such as SOx which are being emitted in the baseline scenario. As a representative indicator of air pollution, SO2 is selected as further oxidation of sulfur dioxide may lead to acid rains and as it is a precursor to particulates in the atmosphere, both of which are environmental concerns.

	Source of data
	Turkish Greenhouse Gas Inventory and electricity generation values of project

	Value(s) applied
	[bookmark: _Ref83805046]Total SO2 emission related to electricity generation is about 2.5 Mt in 2019 according to National Inventory of Turkey[footnoteRef:8].  Considering that electricity generation in 2019 is 245,300 GWh[footnoteRef:9], SO2 emission per MWh is calculated as 10.19 kg/MWh. [8:  https://webdosya.csb.gov.tr/db/iklim/icerikler/sera_gazi_em-syon-raporu-20200506141834.pdf]  [9:  https://www.statista.com/statistics/892878/electricity-generation-by-fuel-turkey/] 


Within the monitoring period a total of 117,063.41 MWh electricity has been generated and delivered to the national grid system utilizing the LFG. This corresponds to 1228.6 tons of SO2 reductions.

	Measurement methods and procedures
	Indirectly, by measuring net electricity generation and multiplication with the baseline SO2 intensity of the Turkish grid.

	Monitoring frequency
	Continuously

	QA/QC procedures
	-  

	Purpose of data
	-

	Additional comment
	-



	Data / Parameter
	NOx emission

	Unit
	kg/MWh

	Description
	The air quality is related to pollutants such as NOx which are being emitted in the baseline scenario. As a representative indicator of air pollution, nitrogen oxide is selected because mono-nitrogen oxides eventually form nitric acid when dissolved in atmospheric moisture, forming a component of acid rain.

	Source of data
	Turkish Greenhouse Gas Inventory and electricity generation values of project

	Value(s) applied
	Total NOx emission related to electricity generation is about 0.77 Mt in 2019 according to National Inventory of Turkey6. NOx emission per MWh is calculated as 3.139 kg.

Within the monitoring period a total of 117,063.81 MWh electricity has been generated and delivered to the national grid system utilizing the LFG. This corresponds to 378.47 tons of NOx reductions.

	Measurement methods and procedures
	Indirectly, by measuring net electricity generation and multiplication with the baseline NOx intensity of the Turkish grid.

	Monitoring frequency
	Continuously

	QA/QC procedures
	-  

	Purpose of data
	-

	Additional comment
	-



	Data / Parameter
	Reduction of odor

	Unit
	-

	Description
	-

	Source of data
	Interview with local community

	Value(s) applied
	By effectively collecting LFG that would otherwise be emitted
freely, the project reduces H2S (a foul-smelling gas) and VOC emissions.

	Measurement methods and procedures
	-

	Monitoring frequency
	Periodically

	QA/QC procedures
	-

	Purpose of data
	-

	Additional comment
	In the baseline situation, the gases were being emitted freely from the landfill site and blown away in the wind direction, frequently towards nearby neighborhoods.

	Data / Parameter
	Reduction of Volatile Organic Compounds

	Unit
	m3

	Description
	-

	Source of data
	By measuring the amount of methane destroyed through
combustion or flaring.

	Value(s) applied
	The non-methane VOCs are typically roughly 2% of methane
emissions[footnoteRef:10]. The methane destroyed by the Project annually is 12,621 tons = 17,606,042.56 m3 [10:   “Estimating Landfill Greenhouse Gas Emissions from Measured Ambient Methane Concentrations and Dispersion Modeling”, Figueroa, Cooper, and Mackie, Link:
http://cee.ucf.edu/odormodeling/publications/Final_Paper_-_Figueroa_et_al_-_AWMA_2008.pdf] 


Baseline VOCs emissions: 17,606,042.56 m3*2% = 352,120.8 m3

The VOC destruction by combustion or flaring can be
expected to be greater than 98%[footnoteRef:11]. This leads to the following [11:  27 “Gas Recovery and Utilization From Municipal Solid Waste Landfills”, Todd Potas. Link:
http://www.anl.gov/PCS/acsfuel/preprint%20archive/Files/38_3_CHICAGO_08-93_0895.pdf] 

baseline emissions of VOCs:

VOCs Reduced = 352,120.8 m3*98% = 345,078.4 m3

For the current monitoring period: 

345,078.4 m3*3 years = 1,035,253 m3 VOCs reduced

	Measurement methods and procedures
	Indirectly, by monitoring amount of methane destroyed

	Monitoring frequency
	Continuously

	QA/QC procedures
	-  

	Purpose of data
	-

	Additional comment
	-



	Data / Parameter
	Reduction of discharged cooling water in the baseline

	Unit
	m3/MWh

	Description
	Water quality and quantity

	Source of data
	The net electricity generation of the project is being recorded and multiplied with the ex-ante cooling water discharge intensity.

	Value(s) applied
	In 2018, 7.5 billion m3 cooling water was discharged by thermal power plants in Turkey[footnoteRef:12]. Net electricity generation in thermal power plants in 2018 was 205,231,208 MWh[footnoteRef:13], corresponding to 36.5 m3/MWh discharged cooling water intensity.  [12:  https://www.enerjiportali.com/tuik-2018-termik-santral-su-atiksu-ve-atik-istatistiklerini-yayimladi/]  [13:  https://www.epias.com.tr/wp-content/uploads/2019/06/EPIAS_Annual_Electricity_Marker_Report_2018.pdf] 


Estimated discharged cooling water reduction in monitoring period is:

36.5 m3/MWh * 117,063.41 MWh = 4,272,814.465 m3

	Measurement methods and procedures
	The net electricity generation of the project was recorded and multiplied with the ex-ante cooling water discharge intensity.

	Monitoring frequency
	Continuously

	QA/QC procedures
	-

	Purpose of data
	-

	Additional comment
	This is a conservative approach because most of the cooling water discharge stems from thermal and nuclear (not existing) power plants. 



	[bookmark: _Hlk97721199]Data / Parameter
	H2S emission

	Unit
	kg

	Description
	H2S is emitted from the landfill site freely to the atmosphere, creating bad odor and worsens the living conditions of the nearby communities. Although there are several odorous gases in LFG, as a representative indicator of air pollution, hydrogen sulfide is selected because it is a very poisonous, flammable gas with the characteristic foul odor of rotten eggs.

	Source of data
	By measuring LFG destruction and multiplying with the ex-ante baseline H2S intensity of the LFG.

	Value(s) applied
	The gas measurements on the project site show that the H2S concentration in the LFG is 52.8 ppm[footnoteRef:14] on average.  [14:  Source: Feasibility study of the Project] 


The project is expected to destroy 12,621 tons of methane annually. This corresponds to 1,359.9 kg of avoided H2S. 

	Measurement methods and procedures
	By measuring LFG destruction and multiplying with the ex- ante baseline H2S intensity of the LFG.

	Monitoring frequency
	Continuously

	QA/QC procedures
	-  

	Purpose of data
	-

	Additional comment
	-



	Data / Parameter
	Leachate management

	Unit
	-

	Description
	-

	Source of data
	Project developer

	Value(s) applied
	The leachate is properly collected, stored and transported
safely to the municipal treatment facility.

	Measurement methods and procedures
	The leakage is sent to sewage treatment facility of Gaziantep Metropolitan Municipality where the leachate water is disposed. There is declaration of Gaziantep Metropolitan Municipality indicates that they are responsible of collecting the leachate from the project site.

	Monitoring frequency
	Annually

	QA/QC procedures
	-

	Purpose of data
	-

	Additional comment
	-



	Data / Parameter
	Hazardous waste processing

	Unit
	-

	Description
	-

	Source of data
	Assessment of waste management practice

	Value(s) applied
	The landfill is only accepting municipal waste and not accepting hazardous waste. In accordance with the currently law and regulations, hazardous waste is only managed at special purpose facilities.  

	Measurement methods and procedures
	-

	Monitoring frequency
	Continuously

	QA/QC procedures
	-

	Purpose of data
	To ensure that the project is not function as a hazardous waste disposal or processing facility (i.e., as a hazardous waste gasification – or incineration facility). 

	Additional comment
	



SDG 8 (Indicators 8.6.1)

	[bookmark: _Hlk97721257]Data / Parameter
	Quality of employment

	Unit
	Number 

	Description
	Number of trainings

	Source of data
	Number of Trainings sessions held

	Value(s) applied
	9 trainings conducted.

	Sr No.
	Training Date

	1
	08-09/05/2019

	2
	03-04/04/2019

	3
	24-25/12/2019

	4
	16-17/07/2019

	5
	18-19/06/2019

	6
	21-22/02/2019

	7
	02-03/03/2020

	8
	27-28/07/2020

	9
	05-06/01/2021




	Measurement methods and procedures
	Training certificates

	Monitoring frequency
	Once for each monitoring period

	QA/QC procedures
	Training certificates or training attendance records are provided during each monitoring period.

	Purpose of data
	Monitoring the trainings to justify contribution to SDG 8.6.1. Protect labour rights and promote safe and secure working environments for all workers, including migrant workers, in particular women migrants, and those in precarious employment.

	Additional comment
	-



SDG 8 (Indicators 8.5.2)

	[bookmark: _Hlk97721283]Data / Parameter
	Quality of employment

	Unit
	-

	Description
	Safe and healthy working conditions

	Source of data
	Attendance at trainings, assessment of working conditions by checking safety material, tasks of the personnel etc.

	Value(s) applied
	The project activity provides a safe working environment to its employees. The employees are also given training and education on occupational health and safety issues.


	Measurement methods and procedures
	Training certificates and safety materials built in the project site which ensures safe and healthy working conditions are checked. Safety materials built in the project site are;
· Electricity shock warnings
· Fire extinguishers
· First aid station
· Precautions against coronavirus
· Prohibited actions and warnings for transformer
· Protective equipment and warning signs

The evidence (photographs) on safety materials built in the project site are shared with DOE for consideration.

	Monitoring frequency
	Continuously

	QA/QC procedures
	-

	Purpose of data
	To ensure that necessary safety equipment is available and properly used and the working environment does not present health risks or hazardous tasks.

	Additional comment
	-



	Data / Parameter
	Quantitative employment and income generation

	Unit
	-

	Description
	Number of employments

	Source of data
	Social security records of the employees

	Value(s) applied
	16 employments generated during 2018
15 employments generated during 2019
20 employments generated during 2020
20 employments generated during 2021
Thus, the average number of employments generated during the current monitoring period is considered to be 17.
List of employees: 
	Name
	Profession

	Süleyman Konuş
	Technician

	Yusuf Acar
	Technician

	Doğan Irmak
	Technician

	Hamza Şeker
	Worker

	Burak Akay
	Accountant

	Ismail Cengiz
	Office Worker

	Mahmut Öztürk
	Gardener

	Arif Kahraman
	Electrician

	Faruk Naim
	Technician

	Mustafa Bozkurt
	Security

	Ahmet Şeker
	Technician

	Cüneyt Öner
	Operator

	Do Min Ko
	Manager

	Hüseyin Kahraman
	Electrician

	Mehmet Şeker
	Worker

	Ertuğrul Şeker
	Worker

	Adem Bilgili
	Plumber

	Mustafa Yilmaz
	Construction Equipment Technician

	Mehmet Ersin Ari
	Electrician

	Ömer Faruk Anik
	Electrical and Electronics Engineer

	Ibrahim Halil Kalkan
	Electrician

	Erdal Yalçin
	Worker

	Yusuf Yilmaz
	Machine Technician

	Suat Ramazan Özbolat
	Machine Technician

	Mustafa Kalkan
	Electrician

	Serhat Kiliç
	Electrician

	Ibrahim Altunbaş
	Electrician

	Ökkeş Pekmezci
	Machine Oils Technician

	Aydin Altunova
	General Area Curator

	Muhammet Hakan Incirli
	Machine Maintainer

	Cuma Saridağ
	Machine Maintainer

	Ahmet Tosun
	Security

	Mehmet Uruç
	General Area Curator

	Erkan Ercan
	Electrician


Average number of employment generated during current monitoring period is considered to be 17.

	Measurement methods and procedures
	The number of working people is measured based on social insurance registries and receipts of employees.

	Monitoring frequency
	Annually

	QA/QC procedures
	-

	Purpose of data
	To exhibit employment performance of the plant

	Additional comment
	-



	[bookmark: _Hlk97721309]Data / Parameter
	Value of the imported natural gas avoided (conservative)

	Unit
	-

	Description
	Balance of payments and investment

	Source of data
	The avoided natural gas amount is taken from the indicator “Access to affordable and clean energy services”. The energy content of this amount is multiplied by the ex-ante natural gas price.

	Value(s) applied
	Within the monitoring period a total of 117,063.41 MWh has been generated through utilization of LFG. This corresponds to a natural gas price estimated to be 1,893,336 USD.

	Measurement methods and procedures
	-

	Monitoring frequency
	Continuously

	QA/QC procedures
	-

	Purpose of data
	-

	Additional comment
	In baseline situation, some portions of liquid and solid fossil fuels are extracted in the host country. However, most of the natural gas consumed in the host country is imported. Average natural gas price at the current situation is 4.74 USD/MMBtu[footnoteRef:15].  [15:  https://www.botas.gov.tr/uploads/dosyaYoneticisi/500881-temmuz_2021_tarifesi_30062021.pdf
] 

1 MMBTU = 0.293071 MWh, therefore 4.74 USD/MMBtu = 16.1736 USD/MWh



[bookmark: _Toc341456040][bookmark: _Toc40962778]D.3. Comparison of monitored parameters with last monitoring period,

[bookmark: _Hlk96611164]Not applicable for non-Community Service Activities.
D.4. Implementation of sampling plan
[bookmark: _Hlk96611177]No sampling is required.
[bookmark: _Toc315189228][bookmark: _Toc317860226][bookmark: _Toc341474081][bookmark: _Toc40962779][bookmark: _Ref47706333][bookmark: _Ref49860683]SECTION E. CALCULATION OF SDG IMPACTS
[bookmark: _Ref315873983][bookmark: _Ref418095428][bookmark: _Toc40962780]E.1. Calculation of baseline value or estimation of baseline situation of each SDG Impact
[bookmark: _Hlk96611305]246,347 tCO2e (for SDG 13)
0 MWh (for SDG 7)
0 employment generated and 0 trainings conducted (for SDG 8) 

According to the referred methodology the emission reductions are calculated with the following equation:
[image: ]	
Where:
	ERy
	Emission reductions in year y (tCO2e/year)

	BEy
	Baseline emissions in year y (tCO2e/year)

	PEy
	Project emissions in year y (tCO2e/year)



Baseline emissions

In accordance with the applicable methodologies the baseline is estimated as follows:


Where:
	BE,y
	Baseline emissions in year y (tCO2e/yr)

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

	FCH4,PJ,y
	Amount of methane in the LFG which is flared and/or used in the project activity in year y (tCH4/yr). 

	FCH4,BL,y
	Amount of methane in the LFG which is flared in the baseline in year y (tCH4/yr).

	GWPCH4
	Global Warming Potential for methane 

	BEEC,y
	Baseline emissions associated with the electricity generation in year y (tCO2e/yr). 



Ex post determination of FCH4,PJ,y

Since the project activity only covers utilization of LFG in power plant the FCH4,PJ,y is equal to FCH4,EL,y where FCH4,EL,y is amount of methane in the LFG which is used for electricity generation in year y (tCO2e/yr) and is determined using the “Tool to determine the mass flow of a greenhouse gas in a gaseous stream”.

FCH4,EL,y is determined using the “Tool to determine the mass flow of a greenhouse gas in a gaseous stream”. 

The tool provides procedures to determine the following parameter: 
	Parameter
	SI Unit
	Description

	Fi,t[footnoteRef:16] [16:  The parameter (Fi,t) under the “Tool to determine the mass flow of a greenhouse gas in gaseous stream” corresponds to the parameter (FCH4,EL,y) under ACM0001.] 

	kg/h
	Mass flow of greenhouse gas i (CO2, CH4, N2O, SF6 or a PFC) in the gaseous stream in time interval t.



The mass flow of CH4 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” provides 6 different ways to make these measurements and the corresponding calculation option for Fi,t. 

	Option
	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 project activity. Since option B and E have not been selected as an option, the absolute humidity of the gaseous stream will not be determined. 

Option A:

According to the “Tool to determine the mass flow of a greenhouse gas in a gaseous stream” version 02.0.0, 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 (FCH4,t)[footnoteRef:17] is determined as follows: [17:  FCH4,t described under the “Tool to determine the mass flow of a greenhouse gas in a gaseous stream” corresponds to FCH4,EL,y described under ACM0001 “Flaring or use of a landfill gas”.  ] 


[image: ]
With
[image: ]
Where:
	FCH4,t
	Mass flow of CH4 in the gaseous stream in time interval t (kg gas/h)

	Vt,db
	Volumetric flow of the gaseous stream in time interval t on a dry basis (m3 dry gas/h)

	vCH4,t,db
	Volumetric fraction of CH4 in the gaseous stream in a time interval t on a dry basis (m3 gas CH4/m3 dry gas)

	pCH4,t
	Density of CH4 in the gaseous stream in time interval t (kg gas CH4/ m3 gas CH4)

	Pt
	Absolute pressure of the gaseous stream in time interval t (Pa)

	MMCH4
	Molecular Mass of CH4 (kg/kmol)

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

	Tt
	Temperature of gaseous stream in time interval t (K)



Baseline emissions associated with electricity generation (BEEC,y)
The baseline emissions associated with electricity generation in year y (BEEC,y) is calculated in accordance with the “Tool to calculate baseline, project and leakage emissions from electricity consumption” version 1. 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. ECBL,k,y in the tool is equivalent to the net amount of electricity generated using LFG in year y. 

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: 

[image: ]
Where:
	BEEC,y
	Baseline emissions from electricity consumption in year y (tCO2e/yr)

	ECBL,k,y
	Net amount of electricity generated using LFG in year y (MWh/yr)

	EFEL,k,y
	Emission factor for electricity generation source k in year y (tCO2e/MWh)

	TDLk,y
	Average technical and transmission and distribution losses for providing electricity to source k in year y

	k
	the sources of electricity generated by the grid



Determination of FCH4,BL,y

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. ACM0001 “Flaring or Use of Landfill Gas” provides 4 cases and corresponding instructions. 

	Situation at the start of the project activity:
	Requirement to destroy methane
	Existing LFG capture system 

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

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

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

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



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 project activity. 
Therefore:
FCH4,BL,y=0

Project Emissions

In accordance with ACM0001 “Flaring or Use of Landfill Gas”, the project emissions are calculated as follows:
[image: ]
Where:
	PEEC,y
	Emission from consumption of electricity due to the project activity in year y (tCO2e/yr). 



Since there is 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 PEFC,y is equal to “0” and has not been included in equation. 

The project emissions from consumption of electricity by the project activity PEEC,y shall be calculated using the “Tool to calculate baseline, project and/or leakage emissions from electricity consumption”. When applying the tool, electricity sources j in the tool corresponds to the sources of electricity consumed due to the project activity. 

PEEC,y is calculated as follows: 

[image: ]
Where:
	PEEC,y
	Project emissions from electricity consumption in year y (tCO2e/year) 

	ECPJ,y
	Quantity of electricity consumed by the project electricity consumption source j in year y (MWh/year)

	EFEL,j,y
	Emission factor for electricity generation for source j in year y (tCO2e/MWh) 

	TDLj,y
	Average technical transmission and distribution losses for providing electricity to source j in year y


	
The combined margin emission factor of the applicable electricity system has been determined as emission factor for the electricity system (EFEL,j,y), in line with Option A1 of scenario A (Electricity consumption from grid) under the “Tool to calculate baseline, project and/or leakage emissions from electricity consumption”.
[bookmark: _Ref315873986][bookmark: _Ref418095432][bookmark: _Toc40962781]E.2. Calculation of project value or estimation of project situation of each SDG Impact
[bookmark: _Hlk96612337]SDG 7: Affordable and Clean Energy 
1. 
1. For the current monitoring period, the clean energy generation contributed by the project activity is 117,063.41 MWh.
1. 
SDG 13 Climate Action:

1. For the current monitoring period, the emission reductions contributed by the project activity (ER) is calculated as follows:
1. 
ERy = BEy - PEy - LEy
1. Where:
ERy	=	Emission reductions (tCO2e)
1. BEy	=	Baseline emissions (tCO2e) 
1. PEy	=	Project emissions due to electricity consumption from the grid (tCO2e)
1. LEy      	=	Leakage emissions (tCO2e)
1. 
	Period
	BEy
(tCO2e/year)
	PEy 
(tCO2e/year)
	LEy
(tCO2e/year)
	ERy
(tCO2e/year)

	01/11/2018-31/12/2018
	13,723.5 
	0.02
	0
	13,723 

	2019
	82,116.0 
	0.30
	0
	82,116 

	2020
	82,116.0 
	0.37
	0
	82,116 

	01/01/2021-31/10/2021
	68,393.5 
	0.70
	0
	68,392 

	Total
	246,348.0 
	1.40
	0
	246,347 



SDG 8: Decent Work and Economic Growth

The project leads to employment opportunities which would not have been possible in the baseline scenario. The project generated 17 employment opportunities and also 9 trainings conducted for the current monitoring period.
[bookmark: _Toc40962782]E.3. Calculation of leakage 
In accordance with ACM0001 “Flaring or Use of Landfill Gas”, no leakage effects are accounted.
[bookmark: _Toc40953319][bookmark: _Toc40953601][bookmark: _Toc40962783][bookmark: _Ref315873988][bookmark: _Toc40962784][bookmark: _Toc40962785]E.4. Calculation of net benefits or direct calculation for each SDG Impact

	SDG
	SDG Impact
	Baseline 
estimate
	Project 
estimate
	Net 
benefit

	13
	Take urgent action to combat Climate Change and its impacts
	246,348 tCO2e
	1.40 tCO2e
	246,347[footnoteRef:18] tCO2e [18:  Round down value] 


	7
	Ensure access to affordable, reliable, sustainable and modern energy for all
	0 MWh
	117,063.41 MWh
	117,063.41 MWh

	8
	Promote sustained, inclusive and sustainable economic growth, full and productive employment and decent work for all
	-
	17 employment generated and 9 trainings conducted
	17 employment generated and 9 trainings conducted


[bookmark: _Toc40962786]E.5. Comparison of actual SDG Impacts with estimates in approved PDD 
	SDG
	
	Values estimated in ex ante calculation of approved PDD 
for this monitoring period
	Actual values[footnoteRef:19] achieved during this monitoring period [19:  Whenever emission reductions are capped, both the original and capped values used for calculations must be transparently reported.  Use brackets to denote original values.] 


	13
	
	246,348 tCO2e
	246,347 tCO2e

	7
	
	63,513 MWh
	117,063.41 MWh

	8
	
	Employment to at least 10 people and minimum 1 training per year
	17 employment generated and 9 trainings conducted



[bookmark: _Ref4665389]E.5.1. Explanation of calculation of value estimated ex ante calculation of approved PDD for this monitoring period

SDG7: Affordable and Clean Energy
The annual estimated power generation for the project activity is 21,171 MWh, thus considering number of days covered during present monitoring period to be 1096, the estimated power generation will be 63,513 MWh.

SDG 13: Climate Action
The annual estimated emission reduction for the project activity is 82,116 tCO2e, thus considering number of days covered during present monitoring period to be 1096, the estimated emission reduction contributing towards SDG 13 will be 246,348 tCO2e.

SDG 8: Decent Work and Economic Growth

The project is estimated to provide employment to at least 10 people and minimum 1 training per year.
[bookmark: _Toc40962789]E.6. Remarks on increase in achieved SDG Impacts from estimated value in approved PDD

Actual electricity generation is on higher side however this is attributed towards increased LFG flow and not in control of project owner. Also, as a conservative approach considering the increased power generation, the project owner has decided to cap the emission reductions to the extent of annual estimated emission reductions as per the registered PDD and thus accordingly the MR has been revised following the rule prescribed in para 2.1.4 of Rule Clarification “Assessment Approach for Reporting Higher Ex-post Emission Reductions” .

Thus with the application of this rule, the SDG contributions are not over estimated and conservative approach is being followed to report the project level indicators.

[bookmark: _Toc40962790][bookmark: _Ref47706347][bookmark: _Ref49860694]SECTION F. SAFEGUARDS REPORTING
[bookmark: _Toc40962791]As per the Safeguarding Principle Assessment presented in the Transition Annex of the project, there are no safeguarding principles which are to be included in the monitoring plan or hold any relevance to the project activity. Also, there are not any impact (positive/negative/slightly) for any mitigation measures, being applicable to any of the safeguarding principles. Hence, this section is not relevant.
[bookmark: _Toc40962792][bookmark: _Ref47706354][bookmark: _Ref49860701]SECTION G. STAKEHOLDER INPUTS AND LEGAL DISPUTES 
[bookmark: _Toc40962793]G.1. List all Inputs and Grievances which have been received via the Continuous Input and Grievance Mechanism together with their respective responses/mitigations. 
Stakeholder consultation for the project has been carried out at validation stage. Since the project was registered under previous version of GS, hence, no specific mechanism defined for on-going stakeholder consultations post implementation. Prior to validation, various unofficial meetings have been carried out between the project owner and local communities. Since an EIA report was not required by the Ministry of Environment and Forest, no official EIA meeting was organized.

Moreover, stakeholder engagement procedure was being conducted at the Gaziantep LFG control room with the local stakeholders and heads of the Akbulut Village on within verification process. The contact information of Company Executive of the company was given to Mukhtars (heads of the village) of Akbulut Villages 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. Muhtar made sure that there is continuous communication between the two parties. Moreover, logbook was delivered to the head of Akbulut Village. The logbook is present at project site in order to account continuous ongoing grievance mechanism.  
G.2. Report on any stakeholder mitigations that were agreed to be monitored. 

Not Applicable since there were no stakeholder mitigations were agreed to be monitored for the current monitoring period.
[bookmark: _Toc40962796]G.3. Provide details of any legal contest that has arisen with the project during the monitoring period
Not Applicable since the project did not receive any legal disputes during the current monitoring period.

Appendix 1- Monitoring Equipment Calibration Schedule
Table 3: Electricity Meters Calibration Schedule
	Specification
	Main Meter 
	Validity
	Spare Meter
	Validity

	Type
	LSM50
	
	C510.AMT.5851.RS485
	

	Year of Manufacture
	2019
	
	2015
	

	Serial Number
	50002081
	
	65000306
	

	Date of Calibration
	02/10/2019
	01/10/2029
	15/04/2015
	14/04/2025

	Manufacturing standard / Class 
	0.5S 
	
	0.5S 
	


Table 4: Gas Analyzer Calibration Schedule
	Specification
	
	Validity

	Type
	X-STREAM-2M 1.10 23.06.09
	

	Year of Manufacture
	2009
	

	Serial Number
	XMC09902465136
	

	Date of Calibration
	22/09/2009
	Valid all the time


Table 5: Flowmeter Calibration Schedule
	Specification
	
	Validity

	Model
	640S-NAA-L13-M0-E2-P2-V4-DD-5
	

	Year of Manufacture
	2009
	

	Serial Number
	127736
	

	Date of Calibration
	28/09/2009
	Valid all the time
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Improved clarity on Key Project Information
Section for POA monitoring
Forward action request section
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Clarity on safeguard reporting
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Addition of Comparison of monitored parameters with last monitoring period
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