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Monitoring report form
(Version 04.0)


	Complete this form in accordance with the Attachment “Instructions for filling out the monitoring report form” at the end of this form.


	MONITORING REPORT

	Title of the project activity

	Kayseri Molu Landfill Gas to Electricity Project, Turkey


	Reference number of the project activity

	GS1061

	Version number of the monitoring report

	0.9

	Completion date of the monitoring report 

	14/01/2015

	Registration date of the project activity

	08/10/2013

	Monitoring period number and duration of this monitoring period

	Period 1 (01/12/2011 – 31/03/2014)


	Project participant(s)

	Her Enerji ve Çevre Teknolojileri Sanayi Ticaret A.Ş.

	Host Party(ies)

	Turkey (Host Country)


	Sectoral scope and selected methodology(ies), and where applicable, applied standardized baseline(s)

	ACM0001 Version 13

	Estimated amount of GHG emission reductions or net anthropogenic GHG removals by sinks for this monitoring period in the registered PDD

	126,925 tCO2e/ period

	Actual GHG emission reductions or net anthropogenic GHG removals by sinks achieved in this monitoring period

	244,503tCO2e/period

	Actual GHG emission reductions or net anthropogenic GHG removals by sinks achieved during the period up to 31 December 2012(if applicable)

	69,647 tCO2e

	Actual GHG emission reductions or net anthropogenic GHG removals by sinks achieved during the period from 1 January 2013 onwards (if applicable).

	174,856 tCO2e


	


SECTION A.
Description of project activity

A.1.
Purpose and general description of project activity

Kayseri Molu landfill operates since 1996 and receives wastes from city of Kayseri and surrounding municipalities. Over the years from 1996 to 2010, 4 million tons of waste was collected in the landfill area, and this is increasing year by year. Kayseri Molu Landfill is unmanaged solid waste disposal sites where methane emission was not destroyed but realised to the atmosphere before implementation of Kayseri Molu landfill gas to electicity Project. 
Her Enerji ve Çevre Teknolojileri Sanayi Ticaret A.Ş. (Her Enerji) invested into a biogas power plant to generate electricity and feed it into the Turkish grid. The biogas power project was built close to Molu village of Koca Sinan district in the province of Kayseri in Turkey. The project aims at avoiding greenhouse gas (GHG) emissions from existing landfill area by collecting biogas to generate electricity. Thus, in addition to the direct avoidance of GHG emissions, further indirect emission reductions are achieved through the CO2-neutral replacement of fossil fuels used for power generation. 

The Gold Standard organization sets a framework – following the schemes defined by the Kyoto-Protocol for the international trading of emission reductions – for the generation and trading of certificates attesting emission reductions achieved by a project. The Gold Standard VER approach is applicable in countries that are not subject to a GHG emission target defined in the Kyoto-Protocol.

Construction work for project started at the end of June 2011. The activity includes installation of landfill gas extraction system, an enclosed flare as well as three biogas driven gensets for electricity production with capacity of 1560 kWe, 1305 kWe and 1357 kWe each. The total licenced installed capacity of the project is 4,222 MWe. The extraction system shall include a network of vertical gas extraction wells, de-watering units and gas transport pipelines connected to a main collector system. 
The landfill gas to electricity project consists of:

1- Pipelines that collect landfill gas from landfill with help of Booster.

2- Booster system that pull LFG

3- Blower that blow the LFG to the gas Engines

4- Gas engines that burn the LFG to produce electricity

5- Enclosed flare system that burns the extra gas that is not burnt in the Engines.  

The working principles of the landfill gas are as follow. The LFG which is caused by organic content of the landfill collected by pipelines connected to the booster system. The gas which is collected by booster also blew to the engine to be burnt down. If there is failure of the engines the collected gas directed to the flare system. In the system there is no need for auxiliary fuels for the start up of the engines, because there is no need. The LFG can be burnt directly.
A.2.
Location of project activity

The project is situated within the borders of Kayseri city, Koca Sinan district. Kayseri landfill area is located 4 km from the nearest residential area, Molu Village. The landfill area serves approximately 912,000 people. 
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A.3.
Parties and project participant(s)

	Party involved

((host) indicates 
a host Party)
	Private and/or public entity(ies) project participants
(as applicable)
	Indicate if the Party involved wishes to be considered as project participant 
(Yes/No)

	Party A (host)

Turkey
	Private Entity: Her Enerji ve Çevre Teknolojileri Sanayi Ticaret A.Ş. 
	No


A.4.
Reference of applied methodology and standardized baseline

ACM0001 Version 13: ‘Flaring or use of landfill gas 

Used tools: 

Methodological tool: “Combined tool to identify the baseline scenario and demonstrate additionality” (Version 05.0.0)

Methodological tool: “Emissions from solid waste disposal sites” (version 6.0.0)

Methodological tool: “Tool to calculate baseline, project and/or leakage emissions from electricity consumption” version (01)

Methodological tool “Project emission from flaring” Version 02.0.0;

Methodological tool: “Tool to calculate the emission factor for an electricity system” (version 02.2.1) 

Methodological tool: “Tool to determine the mass flow of a greenhouse gas in a gaseous stream”

(Version 02.0.0)

Methodological tool. “Tool to calculate project or leakage CO emissions from fossil fuel combustion” (Version 02)

A.5.
Crediting period of project activity

The proposed project activity adopts a fixed crediting period, i.e. 10 years (01/12/2011-30/11/2021).
A.6.
Contact information of responsible persons/ entities

Monitoring report and calculations are done by FutureCamp Turkey:
Dr. Farız Taşdan

FutureCamp Turkey,

Çetin Emeç Blv. 19/18, Çankaya, Ankara

Tel: 0090 312 481 21 42 

e-mail: fariz.tasdan@futurecamp.com.tr 
SECTION B.
Implementation of project activity

B.1.
Description of implemented registered project activity

The project installation is completed according to the description in the PDD and completely operational. The project consists of only one site. The most important milestones are included in the following table:
Table 1: Milestones

	Date (DD/MM/YYYY)
	Activity

	27/09/2010
	Contract with the Municipality

	04/03/2011
	Date of Board Decision on Carbon income

	08/02/2011
	First Proposal Request from VER Consultants

	29/04/2011
	Turnkey agreement with İltekno which is date of decision making

	05/05/2011
	Signature with FutureCamp Turkey for VER Development

	01/07/2011
	Starting Construction Activities with Roads and Site Preparation

	01/08/2011
	Issuance of the License

	14/10/2011
	The date of contract with the DOE

	24/10/2011
	Operation date for first gas engine

	21/11/2011
	Date of Submission of Initial PDD to DOE

	19/07/2012
	Operation date for second gas engine

	05/07/2013
	Operation date for third gas engine


B.2.
Post registration changes

B.2.1.
Temporary deviations from registered monitoring plan, applied methodology or applied standardized baseline

There is no revision in the monitoring plan of the project

B.2.2.
Corrections

In the registered PDD it is explained that “the extraction system shall include a network of vertical gas extraction wells, de-watering units and gas transport pipelines connected to a main collector system. The gas will be driven to gas engine and the flare via an aspiration system”. The term of aspiration system is used instead of booster system mistakenly. This is corrected in section A.1 of MR.
B.2.3.
Permanent changes from registered monitoring plan, applied methodology or applied standardized baseline

The invoices for purchase of diesel can not be reached, that is why the working hour of jenerator and per hour consumption was used for calculation of emission from diesel consumption. 
B.2.4.
Changes to project design of registered project activity

There is no change in the project design.

B.2.5.
Changes to start date of crediting period

The proposed Kayseri Molu Landfill gas to electricity project started to operate one  month before it’s planned date, that is why the start date of crediting period has been changed.

B.2.6.
Types of changes specific to afforestation or reforestation project activity

n.a
SECTION C.
Description of monitoring system

The monitoring methodology is based on direct measurement of the amount of landfill gas captured and destroyed at the flare platform(s) and the electricity generating unit(s) to determine the quantities as shown in Figure 1. The monitoring plan provides for continuous measurement of the quantity and quality of LFG flared. The main variables that need to be determined are the quantity of Volumetric flow of the gaseous stream in the hour h on a wet basis (Vt,wb) and the quantity of methane used to generate electricity (LFGelectricity,y). The methodology also measures the energy generated by use of LFG (ECBL,y,).

From the monitoring methodology, it could be seen that there are the following main variables to be measured:

Table 2: Summary of Monitoring Plan
	Number
	Parameter
	Description

	1
	Vt,wb
	Volumetric flow of the gaseous stream in the hour h on a wet basis

	2
	FCH4,sent flare,y 
	Amount of methane in LFG which is sent to the flare in year y

	3
	FCH4,EL,y  
	Amount of methane in LFG which is sent to the genset for electricity generation in year y

	4
	VCH4, t,wb
	Volumetric flow of CH4 in time interval on a wet basis

	5
	T
	Temperature of the landfill gas

	6
	P
	Pressure of the gaseous stream in the hour h

	7
	wCH4
	Methane fraction in the landfill gas

	8
	ECBL,y
	Net electricity delivered to the grid
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Figure 1: Monitoring Schema

Table 3: The Table of measurement devices is provided below:

	
	MODEL
	Manufacturer
	SERIAL N
	ACCURACY
	CALIBRATION FREQUENCY
	FIRST CALIBRATION DATE

	PRESSURE METER
	FCX-FKP – FKGT01V5AMCYYAA1YY
	FUJI Electric
	D6500B-3/84447450
	0,065% OF FULL SCALE
	10 YEARS
	25/05/2011

	FLOW METER (LFG)
	ORIFICE PLATE – DCMD200016CS
	Micra Misure
	ABF0859F
	2%-3% OF FULL SCALE
	10 YEARS
	25/05/2011

	FLOW METER (FLARE)
	ORIFICE PLATE – DCMD125016CS
	Micra Misure
	ABF1701F
	2%-3% OF FULL SCALE
	10 YEARS
	25/05/2011

	FLOW METER (ENGINE)
	ORIFICE PLATE - DCMD200016CS
	Micra Misure
	ABF1699F
	2%-3% OF FULL SCALE
	10 YEARS
	25/05/2011

	THERMOCOUPLE
	K TYPE
	Isocontrolli
	2012OF000652
	NOT DECLARED
	NOT DECLARED
	NOT DECLARED

	CH4-CO2-02 ANALYZER
	SSM6000 -LT
	pronova
	80021000-1598
	2%-3% OF FULL SCALE (DEPENDING OF GAS CALIBRATION QUALITY)
	10 YEARS
	19/05/2011


	
	Model

	Serial Nr
	Accuracy

class
	Calibration 

Frequency
	First Detection date

	Main Electricity Meter
	Elster 1500
	447413
	IEC-EN 60687

0.5 sınıfı
	10 years
	06.12.2011

	Back Up Electricity Meter
	Elster 1500
	447412
	IEC-EN 60687

0.5 sınıfı
	10 years
	06.12.2011


Responsibilities for the data processing and management lie with Her Enerji.   Therefore, there is a  VER team. This team is responsible for monitoring all data required to estimate emission reductions. FutureCamp Turkey also assists VER Team with regards to the monitoring aspects of the project. Plant manager has main responsibility to collect and archive the data. The data is monitored and recorded by qualified technicians according to the monitoring plan. All the technicians receive proper training to ensure that they understand their specific tasks and handling of equipment. The records are double checked by the General Manager of the Proposed Project who is responsible for accuracy and frequency of the measurements.
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Figure 2: Organizational chart
C.1 
Data Processing and Archiving

C.1.1. Data Processing and collection
The projected plant is to be operated by an automatically electrical control system called PLC measuring actual LFG flow and its composition to avoid the interference of ambient air into the extraction wells and thereby optimize the gas extraction. 
1) Flow measurements 

Flow of landfill gas (collected by the system and subsequently combusted) is measured by flow measuring device suitable for measuring the velocity and volumetric flow of a gas. The flow measurements are taken within the piping itself, and the flow sensors are connected to a transmitter that is capable of collecting and sending continuous data to a recording device such as a data logger. All data used for the monitoring plan is archived electronically and backed up regularly by PLC System. These data will be kept for the full crediting period and a further two years after the end of the crediting period. The monitoring equipment which is located in the booster collects all the monitoring data and the plant operator checks the data and save it. 
Calibration: The flow sensors are calibrated according to specified temperature, pressure and composition of the gas as per the manufacturer’s recommendation. The equipment selected will allow dynamic compensation for these parameters, normalized to standard temperature, pressure, and gas composition.  There will be a periodic verification according to the requirement of equipment specifications. 

2) Gas Quality and efficiency of the flare

Concentration of methane and oxygen in the landfill gas stream and the exhaust gas of the flare are the parameters that are essential for calculation of emission reductions, as well as the safe and efficient operation of the system.

Concentration of methane and oxygen in the landfill gas stream are controlled by a common sample line installed in the main collection system piping and measured continuously by two separate sensors, for methane and oxygen each. Although compensation for temperature and pressure is not required for the methane and oxygen sensors, the sensors are designed to operate within specified temperature and pressure conditions. 

Concentration of methane and oxygen in the exhaust gas stream are monitored by a common sample line installed in the upper section of the flare. 

Calibration: Analysers are periodically calibrated according to the manufacturer’s and regulation on “Metering and Testing of Metering Systems'
 of Ministry of Science, Industry and Technology recommendation. Calibration equipment will provide an accuracy of +/- 1% by volume. 

3) Electricity Generation: 

The electricity generation data is stored by PMUM, the financial settlement centre of TEIAS (the national grid operator). The website of PMUM (http://dgpys.teias.gov.tr/dgpys) is accessible by the Project owner with their ID used for control and checks and for invoicing purposes. The electricity generation data is reported on a monthly basis. The procedure involves the following tasks: 

· Accessing the website of PMUM (http://dgpys.teias.gov.tr/dgpys),

· Obtaining the electricity generation and consumption reports

· Store the data in electronic version in the computer of her enerji on the site

· Issue invoices to TEİAŞ based on the data published in PMUM.

C.1.2. A Backup Unit for Systematic Storage 

i. Electricity Generation: 

There are two measurement devices; a primary measurement device and a secondary (i.e. back-up or check-meter) measurement device for quality assurance, to be used if the primary meter fails. Both the primary and back-up measurement devices measure and store the aggregate total electricity import and export for the whole Project in real-time. the electricity meters are under responsibility of TEIAS and they are located in the sub-station which is also belong to TEIAS.
The invoices are kept by the Project owner as hardcopies. Furthermore, the PMUM system stores the reports electronically, which is accessible to the Project owner whenever necessary. After the monthly reports are obtained from PMUM, data are aggregated using a separate spreadsheet. The monthly generation and consumption data are entered to the spreadsheet, which calculates the emission reductions during the monitoring period. 

ii. Methane Destruction: 

Data Storage: The electronic monitoring system (PLC) will periodically archive the readings data. Written documents (e.g. equipment replacement protocols, accident logs, maintenance records, back-ups etc.) will be kept safely. Electronically backup of the data will be conducted on a daily basis. A hard copy backup of all relevant data will be printed out monthly. Calibration records for all instrumentation will be constantly collected and archived. All data and records required for verification will be kept for two years after the end of the project crediting period or the last issuance of VERs, whichever is later.

C.1.3   Calibration Procedures:

The calibration of the monitoring equipment was carried out according to the information provided in the GS-VER PDD. The GS-VER PDD mainly includes the following obligation for the calibration of the appropriate meters:

Maintenance and calibration of measurement devices: All measurement devices will be purchased and maintained as specified in the CDM monitoring manual according to manufacturer specifications. All measurement devices that are used in monitoring will be subject to a quality control procedure that will include regular maintenance and calibration in agreement with legal and/or manufacturer requirements. According to the relevant regulation, “The Turkish Electricity Market Regulation Agency (EPDK) sets rules on the accuracy of electricity meters that are used by power plants feeding into the grid. The rules are part of the EPDK regulation 25056 from 22 March 2003
. The table in Article 11 of the regulation specifies the use of electricity meters of the accuracy class 0.5S for power plants between 10 MW and 100 MW and refers to compliance with International Electro technical Commission’s norm EN 60687. TEIAS, whose employees visit the plant for the meter readings monthly, is in charge of ensuring the adherence to these rules. Calibration and maintenance procedures follow the requirements.”

If any equipment has a malfunction or breakdown, corrective actions will be carried out in a timely manner to minimize the risk of emissions that are not intended. To ensure data quality, operational staff will be trained appropriately so that they can effectively take actions in such cases. The plant operator will periodically inspect the plant to check visually if there are any obvious problems. In case of any findings, these will be documented.

In case of an organizational change within the Project owner, a qualified person will be assigned for carrying out and management of the monitoring and verification procedures. In case of fire, earthquake or another similar emergency situation, the data that are stored by the Project owner as back-up will be used, whereby conservativeness will be maintained with specific procedures. For extraordinary events where such back-up data are not available, the amount of landfill gas consumed will be calculated by using the power generation figures and engines’ full load electrical efficiencies, by using conservative values and other assumptions to maintain conservativeness, as necessary. Regarding the project emissions from flaring, data recording and aggregation and procedures for extraordinary events are the same as described above (i.e. the methane destruction component).

SECTION D.
Data and parameters

D.1.
Data and parameters fixed ex ante or at renewal of crediting period

(Copy this table for each piece of data and parameter.)
	Data / Parameter:
	Wx

	Unit:
	Ton

	Description:
	Quantity of MSW land filled during 1996~2012 

	Source of data:
	Landfill gas power generation report of Kayseri Molu Landfill gas project

	Value(s) applied):
	See section B.6.3 of PDD and Molu Calculation sheet

	Purpose of data:
	The data is provided in the report of landfill gas power generation report and this data is used to for calculation of energy generation. The date of waste is also confirmed by representative of waste department in Municipality.

	Additional comment:
	


	Data / Parameter:
	GWPCH4

	Unit:
	tCO2e/tCH4

	Description:
	Global warming potential of CH4

	Source of data:
	IPCC

	Value(s) applied):
	21 tCO2e/tCH4 for the first commitment period, and 25 tCO2e/tCH4 for the second commitment period of Kyoto Protocol. Shall be updated according to any future COP/MOP decisions

	Purpose of data:
	

	Additional comment:
	


	Data / Parameter:
	DCH4

	Unit:
	tCH4/ m3tCH4

	Description:
	Methane Density

	Source of data:
	

	Value(s) applied):
	At standard temperature and pressure (0 degree Celsius and 1,013 bar) the density of methane is 0.0007168 tCH4/ m3tCH4  

	Purpose of data:
	

	Additional comment:
	


	Data / Parameter:
	Φ

	Unit:
	-

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

	Source of data:
	“Methodological Tool: Emissions from solid waste disposal sites” (Version 06.0.0)

	Value(s) applied):
	0.75

For baseline emissions: refer to Table 3 of PDD to identify the appropriate factor based on the application of the tool (A or B) and the climate where the SWDS is located

Default values for the model correction factor

Humid/wet conditions

Dry conditions

Application A

0.75

0.75

Application B

0.85

0.80



	Purpose of data:
	Oonk et el. (1994) have validated several landfill gas models based on 17 realized landfill gas projects. The mean relative error of multi-phase models was assessed to be 18%. Given the uncertainties associated with the model and in order to estimate emission reductions in a conservative manner, a discount of 10% is applied to the model results.

	Additional comment:
	


	Data / Parameter:
	OX

	Unit:
	-

	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:
	2006 IPCC Guidelines for National Greenhouse Gas Inventories, Vol. 5 Waste, Table 3.2.

	Value(s) applied):
	0.1

	Purpose of data:
	As the landfill was covered by soil, the default value for oxidation could be applied. 

	Additional comment:
	-


	Data / Parameter:
	F

	Unit:
	- 

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

	Source of data:
	2006 IPCC Guidelines for National Greenhouse Gas Inventories, Vol. 5 Waste,

	Value(s) applied):
	0.5

	Purpose of data:
	

	Additional comment:
	


	Data / Parameter:
	DOCf

	Unit:
	Weight fraction

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

decomposes in the SWDS.

	Source of data:
	2006 IPCC Guidelines for National Greenhouse Gas Inventories, Vol. 5 Waste,

	Value(s) applied):
	0.5

	Purpose of data:
	Based on the methodological tool “Emissions from solid waste disposal sites” version 06.0.0”, this factor reflects the fact that some degradable organic carbon degrades very slowly, under anaerobic conditions in the SWDS. A default value of 0.5 is recommended by IPCC. 

	Additional comment:
	-


	Data / Parameter:
	MCF

	Unit:
	-

	Description:
	Methane correction factor

	Source of data:
	2006 IPCC Guidelines for National Greenhouse Gas Inventories, Vol. 5 Waste, Table 3.1

	Value(s) applied):
	0.8

	Purpose of data:
	The methane correction factor (MCF) accounts for the fact that unmanaged SWDS produce less methane from a given amount of waste than managed SWDS, because a larger fraction of waste decomposes aerobically in the top layers of unmanaged SWDS.

Based on the “Tool: Emissions from solid waste disposal sites”, IPPC default value for unmanaged solid waste disposal sites . deep. This comprises all  SWDS not meeting the criteria of managed SWDS and which have depths of greater than or equal to 5 meters.



	Additional comment:
	 


	Data / Parameter:
	DOCj

	Unit:
	-

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

	Source of data:
	2006 IPCC Guidelines for National Greenhouse Gas Inventories, Vol. 5 Waste, Tables 2.4 and 2.5.

	Value(s) applied):
	Waste type j

DOCj (% wet waste)

DOCj (% dry waste)

Wood and wood products

43

50

Pulp, paper and cardboard (other than sludge)

40

44

Food, food waste, bevarages and tobacco (other than sludge)

15

38

Textiles

24

30

Garden, yard and park waste

20

49

Glass, plastic, metal, other inert waste

0

0



	Purpose of data:
	MAP/PET﹤1 for province of Kayseri, thus dry values are used in accordance to “the tool Emissions from solid waste disposal sites” version 6.0.0 and 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Vol. 5 Waste, Tables 2.4 and 2.5.

	Additional comment:
	0.40 (kitchen waste), 0.03 (paper & carton), 0.08 (textiles), 0.03 (wood), 0.10 (garden/fruits), 0.36 (glass, plastic, metal, other inert waste)



	Data / Parameter:
	kj

	Unit:
	-

	Description:
	Decay rate for the waste type j 

	Source of data:
	2006 IPCC Guidelines for National Greenhouse Gas Inventories, Vol. 5 Waste, Table 3.3.


Dry 


Wet 

	MAP > 1000)


	Slowly Degrading

	Pulp, paper, cardboard (other than sludge, textiles)

	0.04

	0.06

	0.045

	0.07


		Wood, wood products and straw

	0.02

	0.03

	0.025

	0.035


	Moderately Degrading

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

	0.05

	0.10

	0.065

	0.17


	Rapidly Degrading

	Food, food waste, sewage sludge, beverages and tobacco

	0.06

	0.185

	0.085

	0.40



	
	

	Purpose of data:
	For Kayseri region:

Medium Average temperature MAT [°C]: 10.5

Medium Average Precipitation MAP [mm/y]: 393

Potential Evapotraspiration PET [mm/y]:438

Thus, MAP/PET<1

Source for MAP : http://www.mgm.gov.tr/veridegerlendirme/yillik-toplam-yagis-verileri.aspx?m=KAYSERI#sfB
Source for PET: http://www.mgm.gov.tr/veridegerlendirme/acik-yuzey-buharlasma.aspx

	Additional comment:
	


	Data / Parameter:
	ηPJ

	Unit:
	Dimensionless

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

	Source of data:
	The methodology ACM0001 Version 13.

	Value(s) applied):
	50%



	Purpose of data:
	While there are different values in regards of efficiency of LFG capture system due to difference in disposal sites. The default value of 50% is applied fort he Project.

	Additional comment:
	


	Data / Parameter:
	fy 

	Unit:
	-

	Description:
	Fraction of methane captured at the SWDS and flared, combusted or used in another manner that prevents the emissions of methane to the atmosphere in year y

	Source of data:
	Methodology ACM0001 Version 13

	Value(s) applied):
	0

	Purpose of data:
	N.a

	Additional comment:
	According Methodology ACM0001 Version 13, “0” is applied.

	Unit:
	While Molu Kayseri landfill does not have a water table above the bottom of the SWDS, then this parameter is used to determine the MCF


	Data / Parameter:
	Gross electricity generation

	Unit:
	MWh

	Description:
	Gross Electricity supplied to the grid by relevant sources (2008-2010)

	Source of data:
	Turkish Electricity Transmission Company (TEIAS), Annual Development of Turkey’s Gross Electricity Generation of Primary Energy Resources (1975-2010) TEIAS, see: http://www.teias.gov.tr/istatistik2010/front%20page%202010-%C3%A7i%C3%A7ek%20kitap/uretim%20tuketim(22-45)/35(75-10).xls 

 

	Value(s) applied):
	See table 11 of PDD

	Purpose of data:
	TEIAS is the national electricity transmission company, which makes available the official data of all power plants in Turkey.

	Additional comment:
	


	Data / Parameter:
	Net electricity generation

	Unit:
	MWh

	Description:
	Net electricity fed into the grid. Used for the calculation of the net/gross relation (Including Import and Export figures)

	Source of data:
	Turkish Electricity Transmission Company (TEIAS), Annual Development of Electricity Generation-Consumption and Losses in Turkey (1984-2010) TEIAS, 

http://www.teias.gov.tr/istatistik2010/front%20page%202010-%C3%A7i%C3%A7ek%20kitap/uretim%20tuketim(22-45)/33(84-10).xls

	Value(s) applied):
	See table 11 of PDD

	Purpose of data:
	This data is used to find relation between the gross and net electricity delivered to the grid by fossil fuel fired power plants (Table 12). 

Import and Export data is used to find total net electricity fed into the grid in the years of 2008, 2009 and 2010 (table 12)

TEIAS is the national electricity transmission company, which makes available the official data of all power plants in Turkey.

	Additional comment:
	


	Data / Parameter:
	HVi,y

	Unit:
	Mass or volume unit

	Description:
	Heating Values of fuels consumed for electricity generation in the years of 2007, 2008, 2009 and 2010

	Source of data:
	Heating Values Of Fuels Consumed In Thermal Power Plants In Turkey By The Electric Utilities, TEİAŞ. See: http://www.teias.gov.tr/istatistik2010/front%20page%202010-%C3%A7i%C3%A7ek%20kitap/yak%C4%B1t46-49/49.xls



	Value(s) applied):
	See table 21 of PDD

	Purpose of data:
	TEİAŞ is the national electricity transmission company, which makes available the official data of all power plants in Turkey.

There is no national NVC data in Turkey. However, TEİAŞ announces Heating values of fuels. This data is used to calculate annual NCVs for each fuel type.

	Additional comment:
	


	Data / Parameter:
	FCi,y

	Unit:
	Mass or volume unit

	Description:
	Fuels consumed for electricity generation in the years of 2008, 2009 and 2010 

	Source of data:
	Annual Development of Fuels Consumed In Thermal Power Plants In Turkey By The Electric Utilities, TEİAŞ. See: http://www.teias.gov.tr/istatistik2010/front%20page%202010-%C3%A7i%C3%A7ek%20kitap/yak%C4%B1t46-49/47.xls


	Value(s) applied):
	See table 22 of PDD

	Purpose of data:
	TEİAŞ is the national electricity transmission company, which makes available the official data of all power plants in Turkey.

	Additional comment:
	


	Data / Parameter:
	NCVi,y

	Unit:
	TJ/kton, TJ/million m3

	Description:
	Net Calorific Value of fuel types in the years of 2008, 2009 and 2010

	Source of data:
	Calculated by using HVi,y to FCi,y as Net Calorific Values of fuel types are not directly available in Turkey.

	Value(s) applied):
	See table 23 of PDD

	Purpose of data:
	TEİAŞ is the national electricity transmission company, which makes available the official data of power plants in Turkey. Calculation of NCVs from national HVi,y and FCi,y data, Table 22 and Table 23, is preferred to default IPCC data as these are more reliable. 



	Additional comment:
	


	Data / Parameter:
	Sample Group for BM emission factor

	Unit:
	Name of the plants, MW capacities, fuel types, annual electricity generations and dates of commissioning.

	Description:
	Most recent power plants which compromise 20% of total generation

	Source of data:
	Annual Development of Fuels Consumed in Thermal Power Plants in Turkey by the Electric Utilities, TEIAS:

For plants in 2006: http://www.epdk.gov.tr/documents/10157/70d5f8ce-9da8-44c4-bef8-84b7505dccc3 (page 76 and 77 for installed power of new plants, page 67-75 for generation amounts. For capacity additions, interpolation method is used for generation amounts)

For plants in 2007:

www.teias.gov.tr/projeksiyon/KAPASITEPROJEKSIYONU2008.pdf (page 121 and 122 for installed power of new plants, page 111-120 for generation amounts. For capacity additions, interpolation method is used for generation amounts)

For plants in 2008:

http://www.teias.gov.tr/projeksiyon/KAPASITEPROJEKSIYONU2009.pdf (page 95 for plants and pages 82-94 for generation amounts. For capacity additions, interpolation method is used for generation amounts)

For Plants in 2009:

http://www.teias.gov.tr/projeksiyon/KAPASITE%20PROJEKSIYONU%202010.pdf (page 98-100 for plants and pages 85-97 for generation amounts. For capacity additions, interpolation method is used for generation amounts)

For Plants in 2010:

http://www.epdk.org.tr/documents/10157/8edb1470-7667-4ce1-8ce5-21d1ce4e4761 (Page 101-106 for 2010 Plants and Pages 88-101 for Fuel Types and Generation Amounts)

	Value(s) applied):
	See table 25 of PDD

	Purpose of data:
	TEIAS is the national electricity transmission company, which makes available the official data of all power plants in Turkey.

	Additional comment:
	


	Data / Parameter:
	EFi

	Unit:
	tCO2/GJ

	Description:
	Emission factor for fuel type I

	Source of data:
	IPCC default values at the lower limit of the uncertainty at a 95% confidence interval as provided in table 1.4 of Chapter1 of Vol. 2 (Energy) of the IPCC Guidelines on National GHG Inventories.

http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_1_Ch1_Introduction.pdf 

	Value(s) applied):
	See table 24 of PDD

	Purpose of data:
	No plant specific and national emission factor data is available in Turkey. So, IPCC default data is used.

For Fuel Oil Power Plants: 'Gas/Diesel Oil' data is used for conservativeness.

For Coal Power Plants: In the 205th page of official document given in the link below, it is stated that Çolakoğlu and İçdaş utilizes 'Taşkömürü' (Hardcoal). And at the Table-2 in page 157 of the same document, Taşkömürü is dived in two groups: Bituminous and Antharcite. Since Sub-Bituminous Coal is under Brown Coal in the same table and since Other Bituminous Coal has lower EF than Anthracite in 1.4 of IPCC Guidelines, EF for 'Other Bituminous Coal' is used. See: http://www.dpt.gov.tr/DocObjects/Icerik/4225/Enerji_Hammaddeleri_(Linyit_Taskömuru-Jeotermal)

	Additional comment:
	


	Data / Parameter:
	ηi,y

	Unit:
	-

	Description:
	Average energy conversion efficiency of power unit m in year y

	Source of data:
	TEİAŞ and Annex I of the “Tool to calculate the emission factor for an electricity system”

	Value(s) applied):
	See Table 16 of PDD

	Purpose of data:
	For Lignite and Coal power plants, plants specific values are applied.  There are two lignite power plant in Sample Group. These are Çan and Elbistan PPs. For efficiency factor of Çan PP is taken form presentation of Mr. Sefer Bütün (General Manager of EUAS, state production company), which is ‘Thermal Power Plants and Environment’. This presentation is submitted to DOE.

In the page 18 of the presentation, it is stated that for pulverized lignite power plants the highest achieved electrical efficiency rate is 38%. So this rate is applied also for Elbistan-B PP.

Weighted average of these efficiency rates, which turns to be 38.63% is used for lignite power plants.

For coal power plants, the highest efficiency rate for ‘fluidized bed’ technology which is 41.5% for PFBS is applied as coal PPs in the sample group (Çolakoğlu (Capacity Increment) and Çan Gr I-II) are utilizing fluidized bed type technology. For reference see: 

http://www.mimag-samko.com.tr/akiskan_yatakli_kazanlar.pdf (last paragraph of page 6)

For Natural Gas and Oil plants efficiencies, default value given in the tool is applied:

http://cdm.unfccc.int/methodologies/Tools/EB35_repan12_Tool_grid_emission.pdf

	Additional comment:
	


	Data / Parameter:
	Ru

	Unit:
	Pa.m3/kmol.K

	Description:
	Universal ideal gas constant

	Source of data:
	Methodological Tool “Tool to determine the mass flow of a greenhouse gas in a gaseous stream” Version 02.0.0

	Value(s) applied):
	8,314

	Purpose of data:
	

	Additional comment:
	


	Data / Parameter:
	MMCH4

	Unit:
	kg/kmol

	Description:
	Molecular mass of greenhouse gas (CH4)

	Source of data:
	Methodological Tool “Tool to determine the mass flow of a greenhouse gas in a gaseous stream” Version 02.0.0

	Value(s) applied):
	16.04

	Purpose of data:
	

	Additional comment:
	


	Data / Parameter:
	Pn

	Unit:
	Pa

	Description:
	Total pressure at normal conditions

	Source of data:
	Methodological Tool “Tool to determine the mass flow of a greenhouse gas in a gaseous stream” Version 02.0.0

	Value(s) applied):
	101,325 Pa

	Purpose of data:
	

	Additional comment:
	


	Data / Parameter:
	Tn

	Unit:
	K

	Description:
	Temperature at normal conditions

	Source of data:
	Methodological Tool “Tool to determine the mass flow of a greenhouse gas in a gaseous stream” Version 02.0.0

	Value(s) applied):
	273.15 K

	Purpose of data:
	

	Additional comment:
	


	Data / Parameter:
	EFgrid,CM,y.

	Unit:
	tCO2/MWh

	Description:
	Combined Margin Emission factor for Turkish electricity grid

	Source of data:
	Registered PDD 

	Value(s) applied):
	0.5313 tCO2/MWh

	Purpose of data:
	Calculation of baseline emission

	Additional comment:
	


In addition the following constants - as provided in the “Tool to determine project emissions from flaring gases containing methane” (EB 28, Meeting report Annex 13, page 11/12) - are used in the equations 5-19.

Table 4: Constants and default values used in equations to determine project emissions from flaring gases
	Parameter
	Unit
	Description
	Value

	MMCH4
	kg/kmol
	Molecular mass of methane
	16.04

	MMCO
	kg/kmol
	Molecular mass of carbon monoxide
	28.01

	MMCO2
	kg/kmol
	Molecular mass of carbon dioxide
	44.01

	MMO2
	kg/kmol
	Molecular mass of oxygen
	32.00

	MMH2
	kg/kmol
	Molecular mass of hydrogen
	2.02

	MMN2
	kg/kmol
	Molecular mass of nitrogen
	28.02

	AMc
	kg/kmol (g/mol)
	Atomic mass of carbon
	12.00

	AMH
	kg/kmol (g/mol)
	Atomic mass of hydrogen
	1.01

	AMO
	kg/kmol (g/mol)
	Atomic mass of oxygen
	16.00

	AMN
	kg/kmol (g/mol)
	Atomic mass of nitrogen
	14.01

	Pn
	Pa
	Atmospheric pressure at normal conditions
	101,325

	Ru
	Pa m3/kmol K
	Universal ideal gas constant
	8,314

	Tn
	K
	Temperature at normal conditions
	273.15

	MFO2
	Dimensionless
	O2 volumetric fraction of air
	0.21

	MVn
	m3/kmol
	Volume of one mole of any ideal gas at normal temperature and pressure
	22.414

	ρCH4,n
	kg/m3
	Density of methane gas at normal conditions
	0.716


D.2. Data and parameters monitored

(Copy this table for each piece of data and parameter.)
	Data / Parameter:
	FCH4,sent flare,y 

	Unit:
	tCH4 /y

	Description:
	Amount of methane in LFG which is sent to the flare in year y

	Measured/
Calculated /
Default:
	Measured 

	Source of data:
	Calculated based on the flow of LFG and the concentration of methane in the

LFG that will be sent to the flare(s)

	Value(s) of monitored parameter:
	Total: 87.65 tCH4
2011: 6.82

2012: 68.73

2013: 11.78

2014: 0.31


	Monitoring equipment:
	Measured by a flow meter on flare line


	Measuring/

Reading/
Recording frequency:
	Continuously measured / read / recorded

	Calculation method
(if applicable):
	

	QA/QC procedures:
	Flow meter will be subject to regular (in accordance to the manufacturer)

maintenance and testing to ensure accuracy.
The accuracy class: +-0.1

	Purpose of data:
	Calculation of Project emission

	Additional comment:
	


	Data / Parameter:
	FCH4,EL,y  

	Unit:
	tCH4 /y

	Description:
	Amount of methane in LFG which is sent to the gas engine in year y

	Measured/
Calculated /
Default:
	Measured 

	Source of data:
	Calculated based on the flow of LFG and the concentration of methane in the

LFG that will be sent to the flare(s)

	Value(s) of monitored parameter:
	Total:9,829.02
2011: 126.35

2012: 2,670.24

2013: 5,478.92

2014: 1,553.51

	Monitoring equipment:
	Measured by a flow meter on engine line


	Measuring/

Reading/
Recording frequency:
	Continuously measured / read / recorded

	Calculation method
(if applicable):
	

	QA/QC procedures:
	Flow meter will be subject to regular (in accordance to the manufacturer)

maintenance and testing to ensure accuracy.
The accuracy class: +-0.1

	Purpose of data:
	Calculation of Project emission reduction

	Additional comment:
	


	Data / Parameter:
	Vt,wb 

	Unit:
	m3 wet gas/h

	Description:
	Volumetric flow of the gaseous stream in the hour h on a wet basis

	Measured/
Calculated /
Default:
	Measured 

	Source of data:
	PLC (Measured based on the flow of LFG)


	Value(s) of monitored parameter:
	Total: 25,188,358.53 m3 gas
2011: 330,025.83

2012: 7,142,136.62

2013: 13,658,249.45

2014: 4,057,946.64

	Monitoring equipment:
	Measured by a flow meter on main line


	Measuring/

Reading/
Recording frequency:
	Continuously measured / read / recorded

	Calculation method
(if applicable):
	

	QA/QC procedures:
	Flow meter will be subject to regular (in accordance to the manufacturer)

Maintenance and testing to ensure accuracy.
The accuracy class: +-0.1

	Purpose of data:
	Calculation of Project emission reduction

	Additional comment:
	


	Data / Parameter:
	VCH4, wb,t, 

	Unit:
	m3 CH4/ m3 wet gas

	Description:
	Volumetric flow of CH4 in time interval on a wet basis

	Measured/
Calculated /
Default:
	Measured 

	Source of data:
	PLC (Measured based on the flow of LFG)


	Value(s) of monitored parameter:
	Total: % 47.88
2011: 28.01

2012: 53.21

2013: 56.35

2014: 53.97

	Monitoring equipment:
	Measured by a flow meter on main line


	Measuring/

Reading/
Recording frequency:
	Continuously measured / read / recorded

	Calculation method
(if applicable):
	

	QA/QC procedures:
	Flow meter will be subject to regular (in accordance to the manufacturer)

Maintenance and testing to ensure accuracy.
The accuracy class: +-0.1

	Purpose of data:
	Calculation of Project emission reduction

	Additional comment:
	


	Data / Parameter:
	Tt 

	Unit:
	K

	Description:
	Temperature of the landfill gas

	Measured/
Calculated /
Default:
	Measured 

	Source of data:
	PLC (Thermometer)

	Value(s) of monitored parameter:
	

	Monitoring equipment:
	Thermometer (Temperature Switch)

	Measuring/

Reading/
Recording frequency:
	Continuously measured / read / recorded

	Calculation method
(if applicable):
	

	QA/QC procedures:
	The device is subject to regular maintenance and testing regime to ensure accuracy. They will be periodically calibrated according to the manufacturer’s recommendation by project participants.
Accuracy +/- 0,065%


	Purpose of data:
	Calculation of Project emission reduction

	Additional comment:
	


	Data / Parameter:
	Pt 

	Unit:
	Pa or mbar

	Description:
	Pressure of the gaseous stream in the hour h

	Measured/
Calculated /
Default:
	Measured and recorded

	Source of data:
	PLC (Manometer)

	Value(s) of monitored parameter:
	127.42 mbar

	Monitoring equipment:
	Manometer (Pressure gauge)

	Measuring/

Reading/
Recording frequency:
	Continuously measured / read / recorded

	Calculation method
(if applicable):
	

	QA/QC procedures:
	The device is subject to regular maintenance and testing regime to ensure accuracy. They will be periodically calibrated according to the manufacturer’s recommendation by project participants.
The range 0-250.

	Purpose of data:
	Calculation of Project emission reduction

	Additional comment:
	


	Data / Parameter:
	TDLk,y 

	Unit:
	

	Description:
	Average technical transmission and distribution losses for providing electricty to source k in year y

	Measured/
Calculated /
Default:
	Default value per “Tool to calculate baseline, project and or leakage emission from electricity consumption” version 01.

In case of scenario A, 



	Source of data:
	Use recent, accurate and reliable data available within the host country;  

	Value(s) of monitored parameter:
	0

	Monitoring equipment:
	na

	Measuring/

Reading/
Recording frequency:
	na

	Calculation method
(if applicable):
	

	QA/QC procedures:
	

	Purpose of data:
	Calculation of Project emission reduction

	Additional comment:
	


	Data / Parameter:
	PEflare,y

	Unit:
	t CO2e

	Description:
	Project emissions from flaring of the residual gas stream in year y

	Measured/
Calculated /
Default:
	calculated

	Source of data:
	Calculated as per the “Tool to determine project emissions from flaring gases containing methane” (EB 28, Report Annex 13)

	Value(s) of monitored parameter:
	Total: 2,075 tCO2e
2011:162.37

2012:1,631.01

2013: 273.96

2014: 7.28

	Monitoring equipment:
	NA

	Measuring/

Reading/
Recording frequency:
	NA

	Calculation method
(if applicable):
	Project emission from flaring are calculated as the sum of emission from each minute m, based on the methane mass flow in the residual gas (F CH4,RG,m) and the flare efficiency (ηflare,m), as follows:
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Where:

PEflare,y

Project emissions from flaring of the residual gas in year y (tCO2 e)

FCH4,RG,m
Mass flow of methane in the residual gas in the minute m (kg)

(flare,m

Flare efficiency in minute m



	QA/QC procedures:
	NA

	Purpose of data:
	Calculation of Project emission reduction

	Additional comment:
	


	Data / Parameter:
	FCi,j,y

	Unit:
	t/year 

	Description:
	Quantity of diesel combusted for auxiliary purposes 

	Measured/
Calculated /
Default:
	Calculated/measured

	Source of data:
	Working hour of genset and perhour fuel consumption

	Value(s) of monitored parameter:
	13,19 ton

	Monitoring equipment:
	

	Measuring/

Reading/
Recording frequency:
	Fuel consumption is calculated using a working hour of genset and per hour consumption of diesel
Measuring frequency is done per monitoring period.



	Calculation method
(if applicable):
	

	QA/QC procedures:
	There is no provided reliable information about maintenance and calibration requirement of the meter of the working hours of the generator by manufacturer. Thus, for quality assurance and quality control of diesel consumption, it is dependent on meter of working hour of generator, taking into account that the emission by diesel consumption is less than 0.02 % of whole emission reduction.  

	Purpose of data:
	Calculation of Project emissions

	Additional comment:
	


	Data / Parameter:
	wCH4

	Unit:
	m3CH4/m3LFG

	Description:
	Methane fraction in the landfill gas

	Measured/
Calculated /
Default:
	Measured 

	Source of data:
	PLC (gas analyzer)

	Value(s) of monitored parameter:
	47.88
2011: 28.01

2012: 53.21

2013: 56.35

2014: 53.97

	Monitoring equipment:
	Gas analyzer

	Measuring/

Reading/
Recording frequency:
	Continuously  measured / read / recorded

	Calculation method
(if applicable):
	

	QA/QC procedures:
	The device is subject to regular maintenance and testing regime to ensure accuracy. They will be periodically calibrated according to the manufacturer’s recommendation by project participants.
Accuracy +/- 0,065%


	Purpose of data:
	Calculation of Project emission reduction

	Additional comment:
	


	Data / Parameter:
	Tflare /TEG,m

	Unit:
	°C

	Description:
	Temperature in the exhaust gas of the enclosed flare in minute m

	Measured/
Calculated /
Default:
	Measured 

	Source of data:
	PLC (Thermocouple)

	Value(s) of monitored parameter:
	147.10

	Monitoring equipment:
	Thermocouple

	Measuring/

Reading/
Recording frequency:
	Continuously measured / read / recorded

	Calculation method
(if applicable):
	

	QA/QC procedures:
	The device is subject to regular maintenance and testing regime to ensure accuracy. They will be periodically calibrated according to the manufacturer’s recommendation by project participants.

	Purpose of data:
	Calculation of Project emission 

	Additional comment:
	


	Data / Parameter:
	ECBL,y

	Unit:
	MWh

	Description:
	Net electricity delivered to the grid

	Measured/
Calculated /
Default:
	Measured 

	Source of data:
	The data from the Electricity Meters are the basis for the settlement notification of PMUM. Data are gathered electronically from the meters by TEIAS and stored in secured website of PMUM, which is accessible to project developer with a private password. For monitoring, the monthly settlement notification of PMUM shall be used as source of data.

	Value(s) of monitored parameter:
	Total: 43,832
2011: 631.03

2012:11,862.79

2013: 24,905.64

2014: 6,432.38

	Monitoring equipment:
	Electricity meters

	Measuring/

Reading/
Recording frequency:
	Continuously 

	Calculation method
(if applicable):
	

	QA/QC procedures:
	According to the Article 2 of the 'Communiqué Regarding the Meters to be used in the Electricity Market '
 (Communiqué): ‘The meters to be used in the electricity market shall be compliant with the standards of Turkish Standards Institute or IEC and have obtained “Type and System Approval” certificate from the Ministry of Trade and Industry.’ Therefore, Ministry of Science, Industry and Technology (Ministry) is responsible from control and calibration of the meters.

Paragraph b) of the Article 9 of the 'Regulation of Metering and Testing of Metering Systems'
 (Regulation) of Ministry states that: ‘ b) Periodic tests of meters of electricity, water, coal gas, natural gas and current and voltage transformers are done every 10 years.’ Therefore periodic calibration of the meters will be done every 10 years.
Also according to Article 67 (page 20) of this regulation, the calibration shall be done in calibration stations which have been tested and approved by Ministry of Trade and Industry. Article 10-d) of Communiqué requires the meters shall be three phase four wire and Article 64 of Regulation clearly states how calibration shall be performed for this kind of meters.

According to Article 3 of System Usage Agreement
 done by Her Enerji and TEIAS; other than periodic tests, if a party alleges the meters are not working appropriately tests of the meters will be done by presence of both parties. If, after controls, it is seen that the meter is not working appropriately, the measurements of reserve meters are taken into account beginning from date both meters are reading the same (page 3, 2-c)

As above mentioned, the data acquisition and management and quality assurance procedures that are anyway in place, no additional procedures have to be established for the monitoring plan.

	Purpose of data:
	Calculation of Project emission reductions

	Additional comment:
	


	Data / Parameter:
	NCV i,y

	Unit:
	GJ/t

	Description:
	Net calorific value of diesel combusted for auxiliary purposes 

	Measured/
Calculated /
Default:
	Default

	Source of data:
	IPPC default value at the upper limit of the uncertainty at a 95 % confidence interval as provided in Table 1.2. of chapter 1 of Vol. 2 (Energy) of the 2006 IPCC Guidelines

	Value(s) of monitored parameter:
	43.3 GJ/t (IPCC)

	Monitoring equipment:
	

	Measuring/

Reading/
Recording frequency:
	continuously measured and monthly recorded

	Calculation method
(if applicable):
	

	QA/QC procedures:
	

	Purpose of data:
	

	Additional comment:
	


	Data / Parameter:
	EF CO2,i,y

	Unit:
	t CO2/GJ

	Description:
	CO2 emission factor of diesel in year y 

	Measured/
Calculated /
Default:
	Default

	Source of data:
	IPPC default value at the upper limit of the uncertainty at a 95 % confidence interval as provided in Table 1.4. of chapter 1 of Vol. 2 (Energy) of the 2006 IPCC Guidelines.

	Value(s) of monitored parameter:
	0.0748 t/GJ (IPCC)

	Monitoring equipment:
	

	Measuring/

Reading/
Recording frequency:
	

	Calculation method
(if applicable):
	

	QA/QC procedures:
	

	Purpose of data:
	

	Additional comment:
	


	Data / Parameter:
	Opj,h

	Unit:
	t CO2/GJ

	Description:
	Operation of the equipment that consumes the LFG

	Measured/
Calculated /
Default:
	For each equipment unit j using the LFG monitor that the plant is operating in hour h by the monitoring any one or more of the following three parameters:

· Temperature. Determine the location for temperature measurements and minimum operational temperature based on manufacturer´s specifications of the burning equipment. Document and justify the location and minimum threshold in the PDD;

· Flame. Flame detection system is used to ensure that the equipment is in operation;

· Products generated. Monitor the generation of steam for the case of boilers and air-heaters and glass for the case of glass melting furnaces. This option is not applicable to brick kilns.
Opj,h = 0 when:

· One of more temperature measurements are missing or below the minimum threshold in hour h (instantaneous measurements are made at least every minute);

· Flame is not detected continuously in hour h (instantaneous measurements are made at least every minute);

· No products are generated in the hour h

Otherwise Opj,h = 1

	Source of data:
	PLC of the system

	Value(s) of monitored parameter:
	-

	Monitoring equipment:
	PLC

	Measuring/

Reading/
Recording frequency:
	Continuously measured / read / recorded

	Calculation method
(if applicable):
	NA

	QA/QC procedures:
	NA

	Purpose of data:
	-

	Additional comment:
	-


	Data / Parameter:
	ECPJ,y

	Unit:
	MWh

	Description:
	Quantity of electricity consumed by the project activity during the year y

	Measured/
Calculated /
Default:
	Measured by electricity meter

	Source of data:
	Electricity meter

	Value(s) of monitored parameter:
	Total: 15.488

2011: 1.590

2012:10.968

2013: 1.590

2014: 1.340

	Monitoring equipment:
	Electricity

	Measuring/

Reading/
Recording frequency:
	Continuously measured / read / recorded

	Calculation method
(if applicable):
	NA

	QA/QC procedures:
	According to the Article 2 of the 'Communiqué Regarding the Meters to be used in the Electricity Market '
 (Communiqué): ‘The meters to be used in the electricity market shall be compliant with the standards of Turkish Standards Institute or IEC and have obtained “Type and System Approval” certificate from the Ministry of Trade and Industry.’ Therefore, Ministry of Science, Industry and Technology (Ministry) is responsible from control and calibration of the meters.

Paragraph b) of the Article 9 of the 'Regulation of Metering and Testing of Metering Systems'
 (Regulation) of Ministry states that: ‘ b) Periodic tests of meters of electricity, water, coal gas, natural gas and current and voltage transformers are done every 10 years.’ Therefore periodic calibration of the meters will be done every 10 years.
Also according to Article 67 (page 20) of this regulation, the calibration shall be done in calibration stations which have been tested and approved by Ministry of Trade and Industry. Article 10-d) of Communiqué requires the meters shall be three phase four wire and Article 64 of Regulation clearly states how calibration shall be performed for this kind of meters.

According to Article 3 of System Usage Agreement
 done by Her Enerji and TEIAS; other than periodic tests, if a party alleges the meters are not working appropriately tests of the meters will be done by presence of both parties. If, after controls, it is seen that the meter is not working appropriately, the measurements of reserve meters are taken into account beginning from date both meters are reading the same (page 3, 2-c)

As above mentioned, the data acquisition and management and quality assurance procedures that are anyway in place, no additional procedures have to be established for the monitoring plan.

	Purpose of data:
	-

	Additional comment:
	-


D.3.
Implementation of sampling plan

>>

n.a
SECTION E.
Calculation of emission reductions or GHG removals by sinks

E.1.
Calculation of baseline emissions or baseline net GHG removals by sinks
Baseline emissions are calculated as per the consolidated Methodology ACM0001 version 13 and determined according to equation 1 and 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 the project

activity;
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where 

BEy  

Baseline emissions in year y (t CO2e)

BECH4,y

Baseline emissions of methane from the SWDS in year y (t CO2e/yr) 

BECE, y
 
Baseline emissions associated with electricity generation in year y (t CO2/yr)

E.1. 1
Electricity Production Component: 
The total emission reductions from electricity production can be calculated with the results of the below described equations. The emission reduction is equal to the baseline emissions minus project emissions and leakage emissions. Leakage emissions in this project are considered to be negligible. The general equation is as follows:
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Where:

ERy

Emission reduction 

BEEC,y

Baseline emissions 

PEy

Project emissions

Ly

Leakage

y

Refers to a given period

According to the methodological tool “Tool to calculate baseline, project and/or leakage emissions from electricity consumption” (Version 01) baseline emission for electricity generation is calculated by multiplying the amount of electricity generated using LFG with carbon emission factor of the electricity source, which is the Turkish national grid. 

Option A1 of the tool is applied, thus Methodological tool: “Combined tool to identify the baseline scenario and demonstrate additionality” (Version 05.0.0) was used to calculate emission factor. Thus, FEEL,k,,y,is equal to EFgrid,CM,y.For simplicity TDLk,y is assumed to be equal to zero. 
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                                  (3)
Where:

BEEC,y

Baseline emissions for electricity generation in year y (tCO2/yr)

ECBL,k,y
Quantity of electricity that would be generated using LFG in year y (MWh/yr)

FEEL,k,,y

Emission factor for electricity generation for source k in year y (tCO2/MWh)

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

K

Sources of electricity consumption in the baseline
E.1.2. 
Methane Destruction Component: 

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 (such as due to regulations). In addition, the effect of methane oxidation that is present in the baseline and absent in the project is taken into account:
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Where:

BECH4,y

Baseline emissions of LFG from the SWDS in year y (t CO2e/yr) 

OXtop-layer 
Fraction of methane in the LFG that would be oxidized in the top layer of the

SWDS in the baseline (dimensionless)

FCH4,PJ,Y 
Amount of methane in the LFG which is flared and/or used in the project activity

in year y (t CH4/yr)  

FCH4, BL,y 
Amount of methane in the LFG that would be flared in the baseline in year y

(t CH4/yr)  

GWPCH4
Global warming potential of CH4 (t CO2e/t CH4)

During the crediting period, FCH4, PJ,y is determined as the sum of the quantities of methane flared and used in power plant(s), boiler(s), air heater(s), kiln(s) and natural gas distribution network, as follows based on the UNFCCC Methodology ACM0001 Version 13: ‘ Flaring or use of landfill gas
:
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Where:

FCH4,PJ,y : 
Amount of methane in the LFG which is flared and/or used in the project activity

in year y (t CH4/yr)  

FCH4,flared,y 
Amount of methane in the LFG which is destroyed by flaring in year y (t CH4/yr)

FCH4,EL,y
Amount of methane in the LFG which is used for electricity generation in year y

(t CH4/yr)

FCH4,HG,y
Amount of methane in the LFG which is used for heat generation in year y

(t CH4/yr)

FCH4,NG,y
Amount of methane in the LFG which is sent to the natural gas distribution

network in year y (t CH4/yr)

The amount of methane that is destroyed/ combusted in project scenario during year y is determined by monitoring the quantity of methane actually flared and by monitoring the gas used to generate electricity, and the total quantity of methane captured. There is neither methane used for generation of thermal energy (HG) nor sent to the pipeline for feeding to the natural gas (NG) distribution network or flared.

Thus, FCH4,PJ,y will be calculated as follow. Calculation is done in excel sheet ‘emission reduction’ column F:
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Determination of FCH4,flared,y and FCH4,EL,y

The sum of the quantities fed to the flares (FCH4,flared,y) and to the power plant (FCH4,EL,y
)will be summed up  annually be adopted as FCH4,PJ,y

FCH4,PJ,y is determined using the Methodology ACM0001 Version 13: ‘ Flaring or use of landfill gas and the “Methodological Tool to determine the mass flow of a greenhouse gas in a gaseous stream” Version 02.0.0. The following requirements apply:

· The gaseous stream the tool shall be applied to is the LFG delivery pipeline to electricity and flares. FCH4,PJ,y is then calculated as the sum of mass flows to electricity generation and flare.
· CH4 is the greenhouse gases for which the mass flow should be determined;
· The flow of the gaseous stream should be measured on continuous basis;  
· The mass flow should be summed to a yearly unit basis (t CH4/yr).
According to the applied tool, while it cannot be demonstrated that the gaseous stream is dry, then the flow measurement should be assumed to be on a wet basis and the corresponding option, Option C from Table 1 of the Tool is applied. 
The mass flow of greenhouse gas i (Fi,t) is determined as follows:
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With
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Where:

Fi,t
Mass flow of greenhouse gas i in the gaseous stream in time interval t (kg gas/h)

Vt,wb,n
Volumetric flow of the gaseous stream in time interval t on a wet basis in normal conditions    (m³ wet gas/h)

Vi,t,wb
Volumetric fraction of greenhouse gas i in the gaseous stream in a time interval t on a

wet basis (m³ gas i/m³ wet gas)
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Density of greenhouse gas i in the gaseous stream at normal conditions (kg gas i/m³ gas i)

Pn 
Absolute pressure of the gaseous stream at normal conditions n (Pa)

MMi
Molecular mass of greenhouse gas i (kg/kmol)

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

Amount of methane destroyed by flaring (FCH4 ,flared, y)
FCH4, flared, y is determined as the difference between the amount of methane supplied to the flare(s) and any methane emissions from the flare(s) using Methodology ACM0001 Version 13: ‘ Flaring or use of landfill gas as follows:
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Where:

FCH4,flared,y
Amount of methane in the LFG which is destroyed by flaring in year y (t CH4/yr)

FCH4, sent_flare,y
Amount of methane in the LFG which is sent to the flare in year y (t CH4/yr)

PEflare,y

Project emissions from flaring of the residual gas stream in year y (t CO2e/yr)

GWPCH4
Global warming potential of CH4 (t CO2e/t CH4) 

Amount of methane destroyed by electricity production (FCH4, electricity, y)
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For verification purposes, the LFG consumption in the flare and gen-sets throughout the monitoring period was obtained from measurement devices.
E.2.
Calculation of project emissions or actual net GHG removals by sinks

Project emissions from flaring gases containing methane
PEflare,n will be determined using the “Tool to determine project emissions from flaring gases containing methane”version 02.0.0
. 

Project emission from flaring are calculated as the sum of emission from each minute m, based on the methane mass flow in the residual gas (F CH4,RG,m) and the flare efficiency (ηflare,m), as follows:
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Where:

PEflare,y

Project emissions from flaring of the residual gas in year y (tCO2 e)

FCH4,RG,m
Mass flow of methane in the residual gas in the minute m (kg)

(flare,m

Flare efficiency in minute m

While flare efficiency could not be confirmed for each minutes, the efficiency added as “zero” to the calculation. 
Project emissions from consumption of fossil fuels due to project activity
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Where:

PEy

Project emissions in year y (t CO2/yr)

PEEC,y
Emissions from consumption of electricity due to the project activity in year y (t      CO2/yr)
PEFC,y

Emissions from consumption of fossil fuels due to the project activity, for purpose other than electricity generation, in year y (t CO2/yr)
There is no project emissions from consumption of electricity while the electricty consumed is already subtracted from gross electricty generation. Project emission is caused by consumption of fosil fuel by the Project activity. That is calculated using the  “Tool to calculate project or leakage CO emissions from fossil fuel combustion” 
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Where:

PEEC,y

Project emissions for electricity consumption in year y (tCO2/yr)

FCi,j,,y

Quantity of fuel type i combusted in process j in the year y,  

COEFj,y
emission coefficient of fuel type i in the year y (t CO2)

The CO2 emission coefficient is calculated following Option B based on net calorific value and CO2 emission factor of the fuel type I as follows:


[image: image20.wmf]y

i

CO

y

i

y

i

EF

NCV

COEF

,

,

2

,

,

´

=










       (14)
Where;
COEFi,y 
CO2 emission coefficient of fuel type i in year y

NCVi,y

the weighted average net calorific value of the fuel type I in year y

EFCO2,y

the weighted average CO2 emission factor of fuel type I in year y

i 

are the fuel types combusted in process j during the year y

E.3.
Calculation of leakage

No leakage needs to be considered.
E.4.
Summary of calculation of emission reductions or net anthropogenic GHG removals by sinks
Total emission reduction is calculated as sum of the total emission reductions from electricity production and methane destruction.
	Item
	Baseline emissions or baseline net GHG removals by sinks
(t CO2e)
	Project emissions or actual net GHG removals by sinks
(t CO2e)
	Leakage
(t CO2e)
	Emission reductions or net anthropogenic GHG removals by sinks
(t CO2e)

	Total
	244,545
	42.04
	0
	244,503


E.5.
Comparison of actual emission reductions or net anthropogenic GHG removals by sinks with estimates in registered PDD

	Item
	Values estimated in ex-ante calculation of registered PDD
	Actual values achieved during this monitoring period

	Emission reductions or GHG removals by sinks (t CO2e)
	126,925 tCO2e/ period
	244,503 tCO2e/ period


E.6.
Remarks on difference from estimated value in registered PDD

The percentage of difference between actual and estimated is %112. The actual value of emission reduction has been more than estimated in registered PDD, this was due to conservative default factors and values of IPCC used to estimated ex-ante emission reduction amount from methane distruction. Some of the default values used in ex-ante calculation were methane correction factor (MCF),  Fraction of degradable organic carbon (by weight) in the waste type j (DOC,j), Efficiency of the LFG capture system that will be installed in the project activity (ηPJ), Fraction of methane in the SWDS gas (volume fraction) (F). These values have been higher when the project realized which caused methane destruction value to be higher compared to ex-ante calculation. 
E.7.
Actual emission reductions or net anthropogenic GHG removals by sinks during the first commitment period and the period from 1 January 2013 onwards

	Item
	Actual values achieved up to 31 December 2012
	Actual values achieved from 1 January 2013 onwards

	Emission reductions or GHG removals by sinks (t CO2e)
	3,185 tCO2e
	241,318 tCO2e


SECTION F. Sustainable Monitoring Report
According to the requirements of Gold Standard Version 2.1, the project activity must be assessed against a matrix of sustainable development indicators. Project activity’s contribution to sustainable development is based on indicators of;

· environmental sustainability, 

· social sustainability & development 

· economic & technological development

The indicators that have to be monitored is defined in the Gold Standard Passport of the Kayseri Landfill gas under a monitoring plan.

Article I. F.1. 
Sustainable Development Indicators that have to be monitored
F.1.1: Air Quality

F.1.1.a: Monitoring Table from GS Passport of Kayseri Landfill gas

	No
	1

	Indicator
	Air Quality

	Mitigation measure
	No precautions required

	Chosen parameter 
	Amount of CO, NMVOC 

	Current situation of parameter
	Not applicable

	Estimation of baseline situation of parameter
	According to latest official data CO and NMVOC emissions due to electricity generation in 2010 are: 0.570 tons/GWh and 0.057 tons/GWh respectively
.

	Future target for parameter
	b) CO: 3.3tonnes

NMVOC: 0.8 tonnes

	Way of monitoring
	How
	Amount of electricity generated will be monitored to calculate estimated CO and NMVOC emission reductions by project activity.

	
	When
	 Annually

	
	By who
	Assigned technician by Plant Manager or assigned carbon consultant


F.1.1.b: Monitoring of Air Quality Indicator

	No
	1

	Indicator
	Air Quality

	Remarks on the monitoring process of the parameter
	Monitoring of the parameter is based on the data available from TUİK and electricity generation of the plant.

	Current situation of parameter
	According to the current data available electricity amount produced (43.8 GWh/period) by Kayseri landfill gas project, amount of avoided emissions are as below
:

NOx =68.2 tons/GWh;  CO=25 tons/GWh; NMVOC=2.5 tons/GWh

	Other Data Sources
	No other data sources then TUIK official data and electricity generation of the plant.

	Scoring of the indicator compared to Baseline
	+


F.1.2: Water Quality and Quantity

F.1.2.a: Monitoring Table from GS Passport of Kayseri Landfill gas

	No
	2a.1

	Indicator
	Water Quality and Quantity

	Mitigation measure
	No precautions required

	Chosen parameter 
	Amount of avoided wastewater to be discharged to the environment by project activity.

	Current situation of parameter
	Not applicable

	Estimation of baseline situation of parameter
	+20,500 m3 of wastewater production with each GWh electricity generated
.

	Future target for parameter
	 -509,800 m3/year wastewater avoidance with annual generation of the project.

	Way of monitoring
	How
	a) Amount of electricity generated will be monitored to calculate estimated amount of avoided wastewater discharge by project activity. 

	
	When
	Annually

	
	By who
	Assigned technician by Plant Manager or assigned carbon consultant


	No
	2a.2

	Indicator
	Water Quality and Quantity

	Remarks on the monitoring process
	Monitoring process was based on the calculation

	Current situation of parameter
	According to the current data available electricity amount produced (43.8 GWh/period) by Kayseri landfill gas project, amount of avoided waste water is as below:

898,200 m3/year wastewater avoidance with annual generation of the project.

	Other Data Sources
	No other sources of data then calculation sheet and references.

	Scoring of the indicator compared to Baseline
	0


F.1.2.b: Monitoring of Water Quality and Quantity Indicator

	No
	2b.1

	Indicator
	Water Quality and Quantity

	Mitigation measure
	Transfer of leachate to waste water plant of Municipality

	Chosen parameter 
	Amount of avoided leachate be discharged to the environment

	Current situation of parameter
	Leachate left to decay by municipality which cause water and soil pollution

	Estimation of baseline situation of parameter
	Continuation of the situation

	Future target for parameter
	Avoidance of leachate

	Way of monitoring
	How
	Transfer receipt provided by Municipality 

	
	When
	annually

	
	By who
	Assigned technician by Plant Manager or assigned carbon consultant


	No
	2b.1

	Indicator
	Water Quality and Quantity

	Remarks on the monitoring process
	Monitoring was done by receipt of waste

	Current situation of parameter
	Transfer of leachate to waste water plant of Municipality

	Other Data Sources
	No other source than the receipt provided by Municipality

	Scoring of the indicator compared to Baseline
	+


F.1.3: Soil Condition

F.1.3.a: Monitoring Table from GS Passport of Kayseri Landfill gas

	No
	3

	Indicator
	Soil condition

	Mitigation measure
	No precautions required

	Chosen parameter 
	Amount of avoided NOx emissions,

	Current situation of parameter
	Not applicable

	Estimation of baseline situation of parameter
	According to latest official data NOx emissions due to electricity generation in 2010 is: 1,557 tons/GWh
.

	Future target for parameter
	-55,2 tons/year avoidance with annual generation of the project.

	Way of monitoring
	How
	Amount of electricity generated will be monitored to calculate estimated NOx emission reductions by project activity.

	
	When
	 Annually

	
	By who
	Assigned technician by Plant Manager or assigned carbon consultant


F.1.3.b: Monitoring of Soil Conditions

	No
	3

	Indicator
	Soil condition

	Remarks on the monitoring process
	Monitoring process was based on the calculation

	Current situation of parameter
	According to the current data available electricity amount produced (43.8 GWh) by Kayseri landfill gas project, amount of avoided NOx emissions is as below:

68.2 ton NOx avoidance with annual generation of the project.

	Other Data Sources
	No other sources of data then calculation sheet and references.

	Scoring of the indicator compared to Baseline
	0


F.1.4: Quality of employment
F.1.4.a: Monitoring Table from GS Passport of Kayseri Landfill gas

	No
	4

	Indicator
	Quality of employment

	Mitigation measure
	Health and Safety Trainings

	Chosen parameter 
	a) Number of employees having Health & Safety Trainings

b) Personal protection equipments

	Current situation of parameter
	None

	Estimation of baseline situation of parameter
	Not applicable

	Future target for parameter
	a) Trainings completed

b) Provision of workers with required equipments in line with the Regulations

	Way of monitoring
	How
	a) Training certificates or records for attendance to the trainings. In the following years, only new trainings will be reported.

b) Checking equipments and procedural documents by DOE on site visit

	
	When
	a) Once during the first verification, only certificates of new employees will be provided at the end of the each monitoring period

b) Annually

	
	By who
	Assigned technician by Plant Manager or assigned carbon consultant.


F.1.4.b: Monitoring of Quantitative employment and income generation
	No
	4

	Indicator
	Quality of employment

	Remarks on the monitoring process of the parameters
	Monitoring process was handled by; training certificates and checking equipments

	Current situation of parameter
	Latest trainings have been indicated in the table below. 

	Other Data Sources
	No other sources of data than certificates and DOE interviews.

	Scoring of the indicator compared to Baseline
	+


F.1.4.c. Trainings
	Trainee (Name – Surname)
	Training
	Date
	Administrated by

	Yahya Yıldız
	Occupational Health and security training
	28/03/2012
	TEDAŞ

	Yahya Yıldız
	EKAT
	12/03/2012 –12/04/2012
	TEDAŞ

	Duran Arman Sarıtaş

Arif Civelek

Yahya Yıldız

İbrahim Yaman

Kadir Arslaner

Oktay Biçici

Mehmet İkde

Zekeriya Çopur

İbrahim Sarıtaş

İlker Başel

Musa Sancı

Yakup Ceylan
	Occupational Health and security training
	01/12/2011
	Keos

	Duran Arman Sarıtaş

Arif Civelek

Yahya Yıldız

İbrahim Yaman

Kadir Arslaner

Oktay Biçici

Mehmet İkde

Zekeriya Çopur

İbrahim Sarıtaş

Musa Sancı

Yakup Ceylan

Serdal Yıldız

Osman Yüncü

Cevdet Akkaya

Yusuf Özyürek

Mustafa Kahraman


	Occupational Health and security training
	01/05/2012
	KEOS

	Duran Arman Sarıtaş

Arif Civelek

Yahya Yıldız

İbrahim Yaman

Kadir Arslaner

Oktay Biçici

Mehmet İkde

Zekeriya Çopur

Habib özyürek

İbrahim Sarıtaş

Yakup Ceylan

Osman Yüncü

Cevdet Akkaya

Yusuf Özyürek

Mustafa Aydemir

Emir demirel

Remzi Çelik

Ömer Günaydın


	Occupational Health and security training
	01/11/2012
	KEOS

	Duran Arman Sarıtaş

Arif Civelek

Yahya Yıldız

İbrahim Yaman

Kadir Arslaner

Oktay Biçici

Mehmet İkde

Zekeriya Çopur

İbrahim Sarıtaş

Mustafa Aydemir

Ömer Günaydın

Yusuf Özyürek

Alim Özkan

Mehmet Öztaş

Mehmet Ali Nane

Yasin Ayyıldız

Enver Altınok

Hakan Yılmaz

Ali Çalışkan
	Occupational Health and security training
	01/11/2013
	KEOS

	Duran Arman Sarıtaş

Arif Civelek

Yahya Yıldız

İbrahim Yaman

Kadir Arslaner

Oktay Biçici

Mehmet İkde

Zekeriya Çopur

İbrahim Sarıtaş

Mustafa Aydemir

Ömer Günaydın

Yusuf Özyürek

Alim Özkan

Mehmet Öztaş

Yasin Ayyıldız

Emir Demirel

Osman Yüncü

Cevdet Akkaya
Yakup Ceylan
	Occupational Health and security training
	01/05/2013
	KEOS


F.1.5: Access to affordable and clean energy services

F.1.5.a: Monitoring Table from GS Passport of Kayseri Landfill gas

	No
	5

	Indicator
	Access to affordable and clean energy services

	Mitigation measure
	None

	Chosen parameter 
	Change in energy use

	Current situation of parameter
	0

	Estimation of baseline situation of parameter
	Not applicable

	Future target for parameter
	25.8  GWh/yr (annual estimated generation)

	Way of monitoring
	How
	Amount of electricity generated will be monitored 

	
	When
	 Annually

	
	By who
	Assigned technician by Plant Manager or assigned carbon consultant


F.1.5.b: Monitoring of Access to affordable and clean energy services

	No
	5

	Indicator
	Access to affordable and clean energy services

	Remarks on the monitoring process of the parameters
	Monitoring process was handled by calculated electricity generation

	Current situation of parameter
	43.8 GW/period electricity generation

	Other Data Sources
	No other sources of data than PMUM data

	Scoring of the indicator compared to Baseline
	+


F.1.6: Quantitative employment and income generation

F.1.6.a: Monitoring Table from Passport of Kayseri Landfill gas

	No
	6

	Indicator
	Quantitative employment and income generation

	Mitigation measure
	No mitigation measures are required.

	Chosen parameter 
	Number of employment

	Current situation of parameter
	0

	Estimation of baseline situation of parameter
	Not applicable

	Future target for parameter
	Local recruitments and employment of waste pickers

	Way of monitoring
	How
	Social security records of the employees and interviews with waste pickers employed at site. 

	
	When
	Annually (Once at the end of the each monitoring period)

	
	By who
	Assigned technician by Plant Manager or assigned carbon consultant.


F.1.6.b: Monitoring of Quantitative employment and income generation

	No
	6

	Indicator
	Quantitative employment and income generation

	Remarks on the monitoring process of the parameters
	The parameter is based on the SGK documents 

	Current situation of parameter
	20 staff were employed for the project

	Other Data Sources
	No other sources of data than SGK documents

	Scoring of the indicator compared to Baseline
	+


- - - - -

Appendix 1. Contact information of project participants and responsible persons/ entities

	Project participant and/or responsible person/ entity
	 FORMCHECKBOX 

Project participant

Responsible person/ entity for completing the CDM-MR-FORM

	Organization name
	Her Enerji Üretim Sanayi ve Ticaret A.Ş. (Her Enerji)

	Street/P.O. Box
	Kayseri Asfaltı 8.km. 

	Building
	

	City
	Koca Sinan / Kayseri

	State/Region
	

	Postcode
	

	Country
	TURKEY

	Telephone
	+90 (276) 266 79 79

	Fax
	

	E-mail
	info@sesli.com.tr

	Website
	http://www.sesli.com.tr/tr_index.aspx 

	Contact person
	Hakkı Azizlerlioğlu

	Title
	Project Manager

	Salutation
	Mr.

	Last name
	Azizlerlioğlu

	Middle name
	

	First name
	Hakkı

	Department
	

	Mobile
	


� See, http://cdm.unfccc.int/methodologies/SSCmethodologies/approved.html


� See, �HYPERLINK "http://www.sanayi.gov.tr/download/osgm/olcu_aletleri_muayene_yonetmelik.zip" \t "_blank"�http://www.sanayi.gov.tr/download/osgm/olcu_aletleri_muayene_yonetmelik.zip�  (page 2)


� �HYPERLINK "http://www.epdk.gov.tr/documents/elektrik/mevzuat/teblig/elektrik/sayaclar_hakkinda/Elk_Tblg_Sayaclar.doc"�http://www.epdk.gov.tr/documents/elektrik/mevzuat/teblig/elektrik/sayaclar_hakkinda/Elk_Tblg_Sayaclar.doc�, page 3.


� Landfill gas power generation report of Kayseri Molu Landfill.


� Kayseri-Ergebnisbericht-Deponie und Gasprognos.page: 18.


� See, �HYPERLINK "http://www.epdk.org.tr/english/regulations/electric/meters.doc" \t "_blank"�http://www.epdk.org.tr/english/regulations/electric/meters.doc�, (page 6)


� See, �HYPERLINK "http://www.sanayi.gov.tr/download/osgm/olcu_aletleri_muayene_yonetmelik.zip" \t "_blank"�http://www.sanayi.gov.tr/download/osgm/olcu_aletleri_muayene_yonetmelik.zip�  (page 2)


� See, �HYPERLINK "http://www.teias.gov.tr/sistemkullanim1.doc" \t "_blank"�http://www.teias.gov.tr/sistemkullanim1.doc� , (page 3, 2-b)


� See, �HYPERLINK "http://www.epdk.org.tr/english/regulations/electric/meters.doc" \t "_blank"�http://www.epdk.org.tr/english/regulations/electric/meters.doc�, (page 6)


� See, �HYPERLINK "http://www.sanayi.gov.tr/download/osgm/olcu_aletleri_muayene_yonetmelik.zip" \t "_blank"�http://www.sanayi.gov.tr/download/osgm/olcu_aletleri_muayene_yonetmelik.zip�  (page 2)


� See, �HYPERLINK "http://www.teias.gov.tr/sistemkullanim1.doc" \t "_blank"�http://www.teias.gov.tr/sistemkullanim1.doc� , (page 3, 2-b)


� https://cdm.unfccc.int/filestorage/E/Y/F/EYFHCV3K4J5P06DTQSG9WLMOBNUX2I/EB67_repan12_ACM0001_ver13.0.0.pdf?t=d1N8bml5NXBufDBcqEutRdBgweII-mXeF-YD


� � HYPERLINK "https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-06-v2.0.pdf" �https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-06-v2.0.pdf� 


� The unit emissions are calculated as dividing emission amount for each parameter with net electricity amount. (For CO see TUIK: http://www.tuik.gov.tr/HbGetir.do?id=13482&tb_id=7 and NMVOC emission amounts see TUIK: � HYPERLINK "http://www.tuik.gov.tr/HbGetir.do?id=13482&tb_id=8" �http://www.tuik.gov.tr/HbGetir.do?id=13482&tb_id=8� ; For net electricity generation in 2010 see TEİAŞ � HYPERLINK "http://www.teias.gov.tr/T%C3%BCrkiyeElektrik%C4%B0statistikleri/istatistik2010/front%20page%202010-%C3%A7i%C3%A7ek%20kitap/uretim%20tuketim(22-45)/33(84-10).xls" �http://www.teias.gov.tr/T%C3%BCrkiyeElektrik%C4%B0statistikleri/istatistik2010/front%20page%202010-%C3%A7i%C3%A7ek%20kitap/uretim%20tuketim(22-45)/33(84-10).xls�  Calculation is further substantiated in Monitoring Plan of CM Calculation Worksheet, which is available to DOE.


� For NOx: � HYPERLINK "http://www.tuik.gov.tr/HbGetir.do?id=13482&tb_id=6" �http://www.tuik.gov.tr/HbGetir.do?id=13482&tb_id=6� 


� For Wastewater discharged in 2010 by thermal PPs see cell A5 of Table-2 from: � HYPERLINK "http://www.turkstat.gov.tr/PreHaberBultenleri.do?id=10732&tb_id=2" �http://www.turkstat.gov.tr/PreHaberBultenleri.do?id=10732&tb_id=2� 


� The unit emissions are calculated as dividing emission amount for each parameter with net electricity amount. (For NOx emission amount see TUIK: http://www.tuik.gov.tr/HbGetir.do?id=13482&tb_id=6; 


For net electricity generation in 2010 see TEİAŞ: http://www.teias.gov.tr/T%C3%BCrkiyeElektrik%C4%B0statistikleri/istatistik2010/front%20page%202010-%C3%A7i%C3%A7ek%20kitap/uretim%20tuketim(22-45)/33(84-10).xls Calculation is further substantiated in Monitoring Plan of CM Calculation Worksheet, which is available to DOE.
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Plant Manager of Kayseri Molu Landfill Gas to Electricty Project

Security Personnel

Electrician

Electrician

General Manager at Her Energy
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