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PROJECT DETAILS

Summary Description of the Implementation Status of the Project

Nanchang Zhonglan Huanneng Technical Service Co. Ltd. Maiyuan LFG Power Generation Project
(hereinafter referred to as the Project) is located at the Nanchang Maiyuan landfill in Shuangling
village, Jiaogiao town, Nanchang Economic and Technological Development Zone, Nanchang city,
Jiangxi province, P.R China. The project is owned and implemented by Nanchang Zhonglan
Huanneng Technical Service Co. Ltd.

Nanchang Maiyuan landfill owned by local City Management Bureau, the first phase began
operation in 1997 and second phase operated in 2002, with an aggregate designed capacity of
17,930,000m3 and an operational lifespan of 31.5 years. It handles an average of 1,800 tonnes
MSW per day which is mainly from the Nanchang City. The area used for waste disposal covers
655,000 m2 and the average depth is 20~30m.

Before the implementation of the project activity, there was an existing landfill gas (LFG) power
generation project named “Nanchang Maiyuan Landfill Gas Recovery and Utilisation Project”
(hereinafter refers to as the existing LFG project) with the installed capacity of 3MW, which has
been registered as a CDM project (reference number 1745). With the increasing amount of waste
in landfills about 2,800 tonnes/day, the landfill gas in the landfill was greatly exceed the amount
of the existing project demands. In this condition, the proposed VCS project is designed and
constructed by the project owner to capture and utilized the landfill gas that the existing LFG
project has not captured and emitted into the atmosphere directly for power generation. The
electricity generated by the project is supplied to Central China Power Grid (CCPG). The new and
independent gas extraction and utilization systems will be installed by the project. Before the
implementation of the project activity, the landfill gas that captured and utilized by the project
was emitted into the atmosphere directly. The electricity is provided by Central China Power Grid
(CCPG) which is dominated by coal-fired power stations. This is the scenario that existed prior to
the implementation of the project activity and is also the baseline scenario.

Six sets of power generators have been installed with a total installed capacity of 6.402MW
(6*1.067MW). The total amount of feed-in electricity is estimated to be 307,882 MWh during the
fixed 10 years crediting period, with the annual average amount of feed-in electricity 30,788MWh.
And the expected average annual emission reductions are 155,699 tCO2e during the fixed 10
years crediting period.

The timeline of the project is shown below:

Start date of construction 14-Dec-2018
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Start date of commissioning 01-Jan-2019

Start date of the crediting period 01-Jan-2019

In this monitoring period from 01-Jan-2019 to 28-Feb-2021 (both days included), all equipment
worked well and no error or accident occurred. There are no events or situation that may impact
the applicability of the methodology. The actual emission reductions achieved in this monitoring
period are 467,671 tCO2e.

Sectoral Scope and Project Type

Sectoral Scope 1: Energy industries (renewable - / non-renewable sources)

Sectoral Scope 13: Waste handling and disposal.

The project is not a grouped project.

Project Proponent

Nanchang Zhonglan Huanneng Technical Service Co. Ltd.

Organization name

Contact person Lai Xinjiang
Title Deputy general manager
Address Room 101, Nanchang Economic and Technological Development Zone

Office Building, Nanchang City, Jiangxi Province, China

Telephone +86 -2123019950

Email 3542346576@qqg.com

Other Entities Involved in the Project

0]g-Ellr2 1 M EINEI Climate Bridge (Shanghai) Ltd.

Role in the project RSN IY:]g

Contact person Gao Zhiwen

Title General Manager

Address Block B, Level 24, Jiangong Mansion, 33 Fushan Road, Pudong New
Area, Shanghai, China 200120

Telephone +86-2162462036

Email gao.zhiwen@climatebridge.com
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1.10

Project Start Date

01-Jan-2019 (operation start date).

Project Crediting Period

This project adopts fixed crediting periods of 10 years, 01-Jan-2019 to 31-Dec-2028 (both days
included).

Project Location

The Project is located at the Nanchang Maiyuan landfill in Shuangling village, Jiaogiao town,
Nanchang Economic and Technological Development Zone, Nanchang city, Jiangxi province, P.R
China. The geographical coordinates for the project site are east longitude 115°46'49” and north
latitude 28°44'6".

Title and Reference of Methodology

The applied baseline and monitoring methodology for the project:

The approved consolidated methodology applied in the project activity is ACMOOO1 -“Flaring or
use of landfill gas” (version 19.0).

This methodology also refers to the latest approved version of the following tools:
“Emissions from solid waste disposal sites” (version 08.0);
“Tool to calculate the emission factor for an electricity system” (version 07.0);

“Baseline, project and/or leakage emissions from electricity consumption and monitoring of
electricity generation” (version 03.0);

“Tool to determine the mass flow of a greenhouse gas in a gaseous stream” (version 03.0);
“Positive lists of technologies” (version 02.0).

For more detail information about the methodology and tools, please reference to the following
link: https://cdm.unfccc.int/methodologies/DB/JPYB4DYQUXQPZLBDVPHA87479EMYOM

Participation under other GHG Programs
The project has neither been registered nor seeking registration under any other GHG programs.

The project has been registered only under VCS program.

Other Forms of Credit

The project proponent is not part of any emission trading program. The net GHG emission
reductions from the project will not be used for compliance with emission trading programs or to

5
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2.2

meet binding limits on GHG emissions. The project activity has not participated under any other
GHG programs.

Sustainable Development
The Project contributes to sustainable development in the following ways:

. Reduce air pollution. The project will utilize and destroy landfill gas that would otherwise
be released directly into the atmosphere, effectively reducing air pollution and improving
the environment around landfills;

. Improve the operational safety of the landfills. The project reduces the potential safety
hazards of landfill gas explosion by recycling landfill gas and improves the safety of landfill
operations;

*  The construction and operation of the project will provide new local jobs and increase tax
revenue, which will have a positive effect on the local economy.

SAFEGUARDS

No Net Harm

The Environmental Impact Assessment (EIA) Report for the project was compiled by Jiangxi Nanda
Ronghui Environmental Technology Co. Ltd. The EIA Report for the Project has been approved by
Nanchang Administrative Approval Bureau on 13-December-2018, with approval No.
“Hongxingshenchengzi[2018] No.114". Every aspect of environmental impact has been
considered in the EIA report with corresponding measures during project development, and no
net harm has been detected. Meanwhile, the implementation of the project improves local socio-
economic development through creating career opportunities and paying taxes.

Local Stakeholder Consultation

Local Stakeholder Consultation during the project preparation stage:

The Project owner collected comments by local stakeholders on the project activity. Survey
questionnaires were distributed to relevant personnel of the landfill site, local villagers and
government officials by the Project owner on 20-Dec-2018. The survey questionnaire was
designed to assess the project impacts on the local environment and social economic
development.

Forty questionnaires were distributed to local stakeholders, and all questionnaires have been
recollected.

In general, local stakeholders are supportive of the project construction. The survey shows that
a majority of local stakeholders think the Project will help improve the life of local people and

6
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promote local economic development without much adverse environmental impact. The survey
shows that almost all of the stakeholders are supportive to the proposed project, believing that
the Project will provide more employment opportunities, help local economic development, and
increase local power supply. Therefore, the implementation of the Project is regarded as
beneficial by most of the local stakeholders.

Local Stakeholder Consultation during the project implementation stage:

Communications with Local stakeholders are being carried out at periodic intervals. Key
implementation schedules or changes of the project will be communicated to the local authority,
who will inform the neighbourhood committee and the local residents, the comments and
suggestions from residents will be collected by the local authority meanwhile. And the local
government agencies and competent authorities will conduct spot checks on the implementation
of the project from time to time, and give suggestions on the involved rectification problems.
There are no negative comments received for the project. In line with VCS requirements all the
processes have been implemented to receive comments from local stakeholders as well as
communicate with them at periodic intervals.

AFOLU-Specific Safeguards

The project is a non-AFOLU project.

IMPLEMENTATION STATUS

Implementation Status of the Project Activity

The project is implemented in accordance with the description of the PD. Six sets of LFG power
generation units with a total capacity of 6.402 MW, have been built and started operation onO1-
Jan-2019, which is the start date of this monitoring period. In this monitoring period, all electricity
of 93,689.600 MWh generated by the project was supplied to CCPG.

The timeline of the project is shown below:

Start date of construction 14-Dec-2018

Start date of commissioning 01-Jan-2019

Start date of the crediting period 01-Jan-2019

In this monitoring period from 01-Jan-2019 to 28-Feb-2021, all equipment worked well and no
error or accident occurred. There are no events or situation that may impact the applicability of
the methodology.
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The project activity installs a comprehensive system for LFG recovery and utilization on the
existing landfill site independent to the existing LFG project. The system involves LFG collection,
LFG pre-treatment and electricity generation. The key systems involved in the proposed project
are as follows:

e Gas collection system

The landfill gas collecting system is a gas pipeline network, consisting of gas collecting wells,
gas collecting pipelines, and gas collection blower. LFG will be extracted by gas collection
blower and transported by pipeline from gas collection wells.

e (as pre-treatment system

Before electricity generation and flaring, the LFG will be pre-treated to remove impurities
and moisture etc., in order to prevent the corrosion of the electricity generation system. In
addition, land fill gas should be continuously in a stable condition before it flows into gas
engine or flare. The pre-treatment consists of pre-filtration, dehumidification, dewatering,
cooling and fine filtration.

. Electricity generation system

The electricity generated using LFG, except small portion for on-site usage, will be
predominantly sold to the CCPG through nearby distribution network. Six electricity
generators with each capacity of 1.067MW, internal combustion engine generators, will be
installed by the project. The annual average running time is 7200 hours as determined by
a certified design institute.

The technical process of the Project is shown in Figure 3-1. Table 3-1 shows the key technical
specifications of CMM gas generators installed.
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FP.T Electricity ——— Power plant
Power self-use
plant
©
. — CCPG
LFG collection
and pretreatment
system
Project boundary
Landfill gas
MSW F: Flow meter
Maiyuan. Existing —» Landfill gas P: Pressure sensor
Landfill Landil LFG N T: Temperature sensor
nANOEs | project Electricity  ¢: Gas analyzer
T MSW M: Electricity meter

Figure 3-1 Diagram of the project boundary and flow

Table 3-1 Quantity & Capacity of power generators

Type JGS 320GS-L.L
Quantity 6

Rated capacity 1.067 MW
Rated power factor 1

Rated frequency 50HZ

Rated Voltage 400V

Rated current 1540A

Deviations

Methodology Deviations

There is no methodology deviation applied to this monitoring period.

Project Description Deviations

There is no project description deviation applied to this monitoring period.
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Grouped Projects

The Project is not a grouped project.

DATA AND PARAMETERS

Data and Parameters Available at Validation
In this monitoring report, the data and parameters (7p), ®y OX, F, DOCty, MCFy, Wj,x, DOC;, and

k;) available at validation in the PD was not listed in the following part, the reason is that these
parameters were used to ex ante estimate the Fcha,piy, which will be ex post monitored.

Data / Parameter
Data unit

Description

Source of data

Value applied

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

Purpose of Data

Comments

Data / Parameter
Data unit
Description

Source of data

Value applied

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

Purpose of Data

OXtop_iayer

Dimensionless

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

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

0.1

Calculation of baseline emissions

GWPcHa

t CO2¢e/t CHa

Global warming potential of CHa

IPCC

25

Default value of 25 from IPCC Fourth Assessment Report (AR4).
Shall be updated according to any future COP/MOP decisions.
For emission reductions achieved since 01-Jan-2021, the CHas
GWP of 25 is applied for conservative consideration, even
although CH4 GWP of 28 shall be applied as stipulated in the latest
version of VCS standard v4.1

Calculation of baseline emissions

10
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Data / Parameter
Data unit
Description
Source of data
Value applied

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

Purpose of Data

Comments

Data / Parameter
Data unit
Description

Source of data

Value applied

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

Purpose of Data

Comments

Data / Parameter
Data unit
Description

Source of data

Value applied

Justification of choice of
data or description of

NCVcha

TJ/t CHa

Net calorific value of methane at reference conditions

Technical literature

0.0504

Calculation of baseline emissions

EFgrid,OM,y

t CO2/MWh

Operating margin CO2 emission factor in year y

“2017 Baseline Emission Factors for Regional Power Grids in
China” published by DNA of China

0.9014

Official and authoritative statistic data.

Calculation of baseline emissions and project emissions

According to section 4.1, the ex-ante option is selected to
calculate EFgrid, om,y and fixed in the crediting period.

EFgria,Bm,y

t CO2/MWh

Build margin CO2 emission factor in year y

“2017 Baseline Emission Factors for Regional Power Grids in
China” published by DNA of China

0.3112

Official and authoritative statistic data.

11
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measurement methods
and procedures applied

Purpose of Data

Comments

Data / Parameter

Data unit
Description

Source of data

Value applied

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

Purpose of Data

Comments

Data / Parameter
Data unit
Description

Source of data

Value applied

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

Purpose of Data

Comments

Data / Parameter

Data unit

Calculation of baseline emissions and project emissions

According to section 4.1, the ex-ante option is selected to calculate
EFgria,em,y and fixed in the crediting period.

EFgrig,cm,y

t CO2/MWh

Combined margin emission factor for the grid in year y

Calculated based on “Tool to calculate the emission factor for an
electricity system”

0.6063

EFgria,cmy is calculated based on EFgrig,omy and EFgria,smy as per the
latest version of “Tool to calculate the emission factor for an
electricity system” (version 07.0).

Calculation of baseline emissions and project emissions

According to section 4.1, the ex-ante option is selected to calculate
EFgria, omy and EFgria,smy and fixed in the crediting period, thus the
EFgria,cmy is fixed during the crediting period.

Ru

Pa.m3/kmol.K

Universal ideal gases constant

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

8,314

Calculation of baseline emissions

MM;

kg/kmol

12
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Description

Source of data

Value applied

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

Purpose of Data

Comments

Data / Parameter
Data unit
Description

Source of data

Value applied

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

Purpose of Data

Comments

Data / Parameter
Data unit
Description

Source of data

Value applied

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

Purpose of Data

Comments

Molecular mass of greenhouse gas CHa

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

16.04

Calculation of baseline emissions

Pn

Pa

Total pressure at normal conditions

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

101,325 Pa

Calculation of baseline emissions

Tn

K

Temperature at normal conditions

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

273.15

Calculation of baseline emissions

13
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Data / Parameter

Data unit

Description

Source of data

Value applied

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

Purpose of Data

Comments

Data / Parameter
Data unit

Description

Source of data

Value applied

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

Purpose of Data

Comments

ﬁ?ﬁ?‘

kg gas i/m3 wet gas i

Density of greenhouse gas CHs in the gaseous stream at normal
conditions

Calculated based on the equation (7) in the PD as per the latest
version of “Tool to determine the mass flow of a greenhouse gas
in a gaseous stream”

0.71388

Calculation of baseline emissions

TDLjy and TDLky

Average technical transmission and distribution losses for

providing electricity to source j or k in yeary

Methodological tool “Baseline, project and/or leakage emissions
from electricity consumption and monitoring of electricity
generation” (version 03.0)

TDL;: 20%
TDLky: 3%

According to the tool “Baseline, project and/or leakage emissions
from electricity consumption and monitoring of electricity
generation” (version 03.0), the project belongs to the case of
Scenario A, use as default values of 20% for project emission, and
3% for baseline emissions.

Calculation of baseline emissions and project emissions

Data and Parameters Monitored

Data / Parameter

Data unit

Description

Management of SWDS

Management of SWDS

14
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Source of data

Description of
measurement methods
and procedures to be
applied

Frequency of
monitoring/recording

Value monitored

Original design of the landfill

Project participants should refer to the original design of the
landfill to ensure that any practice to increase methane generation
have been occurring prior to the implementation of the project
activity.

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

Annually

Since the implementation of the project activity, no changes have
taken place in the management of the landfill.

In China, the regulations and standards currently issued and in
force as below:

-In July 2008, the State Environmental Protection Bureau and the
State Administration of Quality Supervision and Quarantine jointly
issued the "Standard for Pollution Control of Domestic Waste
Landfills" (GB16889-2008)

- In 2013, the ministry of construction released the technical
specification for domestic waste sanitary landfill (GB50869-
2013).

GB16889-2008 and GB50869 -2013 are used to regulate the
landfill site construction, management and operation, and
encourage the use of landfill gas from a safety perspective with
the installation of LFG capture system, but no clear requirements
on the amount of landfill gas destroyed or percentage reaches a
certain value. Due to financial and/or technical difficulties, these
regulations have not been widely implemented in China. According
to statistics in 2010, China has 5,000 formal landfills, and less
than 10% of methane is recycled and reused. Meanwhile, from the
paper of “Gas generation and collection and utilization in landfill”
in 2015, most landfills in China are not equipped with gas
collection devices, and the technology level is low, thus a large
amount of gas is discharged in disorder.

By the end of the implementation of the project, the provisions on
methane recovery and utilization have not changed in the current
effective laws and standards in China, and it is a common
phenomenon in China that methane is discharged into the
atmosphere without any use without control.

Meanwhile, according to the "Statement of Management Technical " of
the landfill site, it is confirmed that after the implementation of the

15
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Monitoring equipment
QA/QC procedures to be
applied

Purpose of the data

Calculation method

Comments

Data / Parameter

Data unit

Description

Source of data

Description of
measurement methods
and procedures to be
applied

Frequency of
monitoring/recording

Value monitored

Monitoring equipment

QA/QC procedures to be
applied

Purpose of the data

Calculation method

Comments

Data / Parameter

Data unit

project activity, the management of the landfill site has not undergone

any changes, and there has been no increase in methane production.

Calculation of baseline emissions

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

historic data on the amount captured from FSR

For application A: Once for the crediting period

Calculation of baseline emissions

FcHa,BLRY

t CHa/yr

16
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Description

Source of data

Description of
measurement methods
and procedures to be
applied

Frequency of
monitoring/recording

Value monitored

Monitoring equipment
QA/QC procedures to be
applied

Purpose of the data

Calculation method

Comments

Data / Parameter

Data unit

Description

Amount of methane in the LFG which is flared due to a
requirement in year y

Information of the host country’s regulatory requirements relating
to LFG, contractual requirements, or requirements to address
safety and odour concerns

Annually

Monitoring period Value
01-Jan-2019~31-Dec-2019 2,170
01-Jan-2020~31- Dec-2020 2,167
01-Jan-2021~28- Feb-2021 341

Total 4,678

Calculation of baseline emissions

The data is calculated as annual methane destroyed multiplied
by fraction of LFG that is required to be flared due to a
requirement.

Feyapry = max {FCH4,BL,R,yi FCH4—,BL,sys,y} =Pregy X Fcrapjy =
0-2 x FCH4’P],y

Applicable to Case 2 of section 5.4.1.3

Pregy

Dimensionless

Fraction of LFG that is required to be flared due to a requirement
in yeary

17
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Source of data

Description of
measurement methods
and procedures to be
applied

Frequency of
monitoring/recording

Value monitored
Monitoring equipment

QA/QC procedures to be
applied

Purpose of the data

Calculation method

Comments

Data / Parameter

Data unit

Description

Source of data

Description of
measurement methods
and procedures to be
applied

Frequency of
monitoring/recording

Value monitored

Information of the host country’s regulatory requirements
relating to LFG, contractual requirements, or requirements to
address safety and odour concerns

According to the methodology ACMOOO1 (version 19.0), If the
requirement does not specify any amount or percentage of LFG
that should be destroyed, but requires the installation of a system
to capture and flare the LFG, then a typical destruction rate of 20
per cent is assumed

Annually

20%

Calculation of baseline emissions

Applicable to Case 2 of section 5.4.1.3

Vt,wb,n

m3 wet gas/h

Volumetric flow of the gaseous stream in time interval t on a wet
basis at normal conditions

Measured by a flow meter continuously and converted
automatically by the recovery monitoring system

The parameters of Viwb is measured by a flow meter continuously,
which will be converted automatically into standard value Viwb,n (at
the normal condition of 0°C and 101,325 Pa) by the recovery
monitoring system

Continuous
Monitoring period Value
01-Jan-2019~31-Dec-2019 3,716.72
01-Jan-2020~31- Dec-2020 3,678.27
01-Jan-2021~28- Feb-2021 3,595.87

18
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Monitoring equipment

QA/QC procedures to be
applied

Purpose of the data

Calculation method

Comments

Data / Parameter

Data unit

Description

Source of data

Description of
measurement methods
and procedures to be
applied

Frequency of
monitoring/recording

Value monitored

Monitoring equipment

Average 3,663.62

Flow meter
Calibration frequency: annually

The information of flow meter and calibration record please refers
to Table 4-2.

Periodic calibration against a primary device provided by an
independent accredited laboratory is mandatory for all projects
applying large scale methodology(ies). Calibration and frequency
of calibration is according to manufacturer’s specifications

Calculation of baseline emissions

This parameter will be monitored in Options A

Vitwb

m3 gas CHa/m?2 wet gas

Volumetric fraction of greenhouse gas CHa4 in a time interval t on
a wet basis

Measured by continuous gas analyzer

Continuous gas analyser operating on wet basis. Volumetric flow
measurement should always refer to the actual pressure and
temperature.

Continuous
Monitoring period Value
01-Jan-2019~31-Dec-2019 56.25%
01-Jan-2020~31- Dec-2020 56.48%
01-Jan-2021~28- Feb-2021 55.96%
Average 56.23%

Gas analyser

19
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QA/QC procedures to be
applied

Purpose of the data

Calculation method

Comments

Data / Parameter

Data unit
Description
Source of data

Description of
measurement methods
and procedures to be
applied

Frequency of
monitoring/recording

Calibration frequency: annually

The information of gas analyser and calibration record please
refers to Table 4-2.

Calculation of baseline emissions

Operation of the equipment that consumes the LFG

Project participants

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
PD;

(b) Flame. Flame detection system is used to ensure that the
equipment is in operation;

(c) 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.
Op;,n=0 when:

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

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

(c) No products are generated in the hour h.

Otherwise, Opjh=1

Hourly
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Value monitored

Monitoring equipment

QA/QC procedures to be
applied

Purpose of the data

Calculation method

Comments

Data / Parameter

Data unit

Description

Source of data

Description of
measurement methods
and procedures to be
applied

Frequency of
monitoring/recording

Value monitored

Monitoring equipment

Monitoring period Value
01-Jan-2019~31-Dec-2019 7,270
01-Jan-2020~31- Dec-2020 7,303
01-Jan-2021~28- Feb-2021 1,185

Total 15,758

Calculation of baseline emissions.

EGpsy

MWh

Amount of electricity generated using LFG by the project activity in

yeary

Electricity meter

Electricity meter(s) and monthly recorded. All electronic data and
paper documents will be archived for two years following the end

of the crediting period.

Continuously

Monitoring period Value
01-Jan-2019~31-Dec-2019 43,737.500
01-Jan-2020~31- Dec-2020 43,184.500
01-Jan-2021~28- Feb-2021 6,767.600

Total 93,689.600

Electricity meter
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QA/QC procedures to be
applied

Purpose of the data

Calculation method

Comments

Data / Parameter

Data unit
Description
Source of data

Description of
measurement methods
and procedures to be
applied

Frequency of
monitoring/recording

Value monitored

Monitoring equipment

Calibration frequency: annually

The information of electricity meter and calibration record please
refers to Table 4-2.

The data is cross checked with Electricity Transaction Note. The
electricity meter is periodically checked and maintained.
Calibration is carried out once a year to ensure normal operation.

Calculation of baseline emissions.

This parameter is required for calculating baseline emissions
associated with electricity generation (BEecy) using the
methodological tool “Baseline, project and/or leakage emissions
from electricity consumption and monitoring of electricity
generation”.

EGecy

MWh

Amount of electricity consumed by the project activity in yeary

Electricity meter

Electricity meter(s) and monthly recorded. All electronic data and
paper documents will be archived for two years following the end
of the crediting period.

Continuously

Monitoring period Value
01-Jan-2019~31-Dec-2019 15.100
01-Jan-2020~31- Dec-2020 18.700
01-Jan-2021~28- Feb-2021 0.900

Total 34.700

Electricity meter
Calibration frequency: annually

The information of electricity meter and calibration record please
refers to Table 4-2.
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QA/QC procedures to be
applied

Purpose of the data

Calculation method

Comments

Data / Parameter

Data unit

Description

Source of data

Description of
measurement methods
and procedures to be
applied

Frequency of
monitoring/recording

Value monitored

Monitoring equipment

QA/QC procedures to be
applied

Purpose of the data

Calculation method

Comments

The data is cross checked with Electricity Transaction Note. The
electricity meter is periodically checked and maintained.
Calibration is carried out once a year to ensure normal operation.

Calculation of project emissions.

This parameter is required for calculating project emissions from
electricity consumption due to an alternative waste treatment
process t (PEecy) using the methodological tool “Baseline, project
and/or leakage emissions from electricity consumption and
monitoring of electricity generation”.

CAPEX and OPEX

Currency (RMB)

Total investment to implement the project and total cost to operate
the project

Engineering, procurement and construction contracts; and
maintenance contracts

At the first issuance request after each phase of the project is fully
implemented

Total investment of the project is 62,969,370.54 RMB; and total
cost is 10,360,000 RMB, of which, O &M cost is 4,560,000 RMB.

Audited by professional, independent financial auditors. The DOE
should only verify that the data provided corresponds to the data
from independent financial auditors

The information provided for CAPEX shall indicate the investment
made: (i) in the collection and flaring system; (ii) in the power plant
and connection to the grid (if applicable); and (iii) in the purchase
of the new boiler or refurbishment of the existing one and in the
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Data / Parameter
Data unit
Description
Source of data

Description of
measurement methods
and procedures to be
applied

Frequency of
monitoring/recording

Value monitored

Monitoring equipment
QA/QC procedures to be

applied

Purpose of the data

Calculation method

Comments

Monitoring Plan

steam/hot air pipeline if steam/hot air is exported out of the
project boundary (if applicable).

The information supplied for OPEX shall indicate the costs for: (i)
staff and maintenance involved in the operation of the collection
and flaring system; and (ii) staff and maintenance involved in the
operation of the collection and power generation system.

The monitoring of this parameter is only required for projects
applying the simplified procedures to identify the baseline
scenario and demonstrate additionality

Tariff of electricity exported

RMB/kwh

Tariff of the electricity exported

Power purchase agreement

At the first issuance request after each phase of the project is
fully implemented

0.58 (including VAT)

Audited by professional, independent financial auditors. The DOE
should only verify that the data provided corresponds to the data
from independent financial auditors

The monitoring of this parameter is only required for projects
applying the simplified procedures to identify the baseline
scenario and demonstrate additionality

The monitoring plan presented in this PD assures that real, measurable, long-term GHG emission
reductions can be monitored, recorded and reported. It is a crucial procedure to identify the final
VCUs of the project. This monitoring plan will be implemented by the project owner during the
project operation. The details of the monitoring plan are specified as follows:
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(A) Data and parameters to be monitored

Data and parameters to be monitored are listed below shows the positions of the monitoring
instruments and Table 4-1 lists the corresponding parameters monitored:

FPT
Electricity
Landfill gas Pretreat t Power
Landfill » rretreatmen > CCPG
system plant @
©
F/T/P Flow meter to simultaneously measure flow rate, pressure
— >  LFG flow and temperature

Gas analyzer to measure methane
concentration

E— Electricity flow @ Electricity meter to measure electricity
exported and imported

Figure 4-1 Project monitoring diagram

Table 4-1 Corresponding parameters monitored

o Parameter o
Position ) Description
Monitored
Volumetric flow of the gaseous stream (Viwb), pressure and
temperature are monitored on-site by flow meter, which will
be converted automatically into standard value Viwb,n (at the
normal condition of 0°C and 101,325 Pa) by the recovery

LFG Inflow monitoring system.

Monitoring: V.

Flow meter | ™" The monitoring frequency is continuous. And the data will be
recorded and electronic archived once per one hour by
computer automatically. The operators will check the data
every day and totalize the amount of LFG destroyed every
month.

Volumetric fraction of greenhouse gas CHs is monitored on-

LFG Inflow . o . .

o site by gas analyzer. The Monitoring frequency is continuous.

Monitoring: ] ) )

Gas Vitus And the data will be recorded and electronic archived once

it,w

analvzer per one hour by computer automatically. The operators will

z
y check the data every day and average the data every month.
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Electricity Amount of electricity generated using LFG by the project

Monitoring: activity and electricity consumed by the project activity are

Electricity EGey v | continuously monitored by bi-directional electricity meter

otor EGecy installed by local grid company at 10kV Xiangzhang line with
the accuracy of no less than 0.5s.

Table 4-2 Information of monitoring equipment installed

Date of Paramete
Equipment Model Serial No. Accuracy . . Validity r
calibration .
monitored
RVM- 18—Dec—2018; 17—Dec—2019;
Flow meter | VS14IJF 18081001 0.5 18-Dec-2019; | 17-Dec-2020; Vt,wb,n
63N2 18-Dec-2020 | 17-Dec-2021
18-Dec-2018; | 17-Dec-2019;
GFA800- o . .
Gas analyzer MOH 1803020 2% 18-Dec-2019; | 17-Dec-2020; Vitwb
18-Dec-2020 17-Dec-2021
o 363000120150 21-Dec-2018; | 20-Dec-2019;
nsggtrrl(glté) DTZ1296 | 0051161809 0.5S 21-Dec-2019; | 20-Dec-2020;
21-Dec-2020 | 20-Dec-2021 | EGriy.
Electricity 363000120180 EGecy
meter (New) DTZ1296 | 00109363641 0.5S 01-Feb-2021 31-Jan-2022

(B) Management Structure

The Project owner organizes a specific VCS team in project development department to be
responsible for data collection, supervision and witness the whole process of data measuring
and recording. A VCS manager is appointed to take full responsibility for the overall monitoring of
the project. The monitoring and measurement of extracted gas, electricity generation and
consumption etc. are carried out by a few designated monitoring officers. In addition, the Project
developer appoints internal verifiers who is responsible for internal check of the measurement,
collection of relevant receipts and invoices, and the calculation of the emission reductions. A
monitoring and management manual of the project that identifies detailed duties and
responsibilities of the relevant parties is developed and served as the basis of the project
monitoring. Figure 4-2 shows the operation and management structure of the Project.

1 Replaced the meter with the serial number of 3630001201500051161809 on 09-Feb-2021 due to it was out of work. For the
replacement was timely, no amount of electricity supplied to the grid was not recorded.
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VCS Manager

[ I
Monitoring Officers Internal Verifiers

Figure 4-2 Operation and management structure of the project
(C) Data collection

Monitoring officers are responsible for data collection. Designated teams will read and collect
the monitored data regularly. The computer system will automatically monitor and record relevant
meter data. Automatic records will serve as the main data source for emission reductions
calculation. All data files, relevant purchase invoices and sales receipts will be collected by a
designated monitoring officer, who will prepare backup in time and archive all documents
properly.

(D) Quality assurance

All metering equipment for monitoring will be chosen in accordance with VCS requirements and
will be calibrated regularly for accuracy by qualified party according to the national regulations.
To assist in future verifications, the Project owner will preserve the calibration records, along with
the data files of project monitoring.

Error check routines will be established on site and at the point of data storage to detect data
measuring/transmission failures as well as malfunctions. In the case of malfunction of the
meters, the meter supplier will provide technical support to engage the problem promptly and
emission reductions during the corresponding period will be calculated conservatively.

The installation of the electricity metering equipment will fulfill the requirements of “DL/T448-
2016 Technical Administrative Code of Electric Energy Metering”2. The accuracy should not be
less than 0.5S. The installation of flow meters and gas analyzers will fulfill the national standard
(MT448-2008 and JJG 1138-2017). All the meters will be checked and maintained periodically.

(E) Data file management

All monitoring data will be electronically filed by the end of each month and the electronic data
files will be archived in both disk copy and printed hard copy. Other documents in paper e.g. maps,
forms and environment assessment reports will be preserved as well. All data collected as part
of monitoring will be archived electronically and be kept at least for 2 years after the end of the
crediting period. The Project owner will provide original records and documents if necessary.

2 https://wenku.baidu.com/view/c8ad0b432379168884868762caaedd3383c4b59e.html
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QUANTIFICATION OF GHG EMISSION
REDUCTIONS AND REMOVALS

Baseline Emissions

According to the methodology ACMOO0O01 (V19.0), baseline emissions are determined according
to equation (1) and comprise the following sources:

BEy = BECH4,y + BEEC,y + BEHG,y + BENG,y (l)
Where:
BE, = Baseline emissions in year y (t CO2¢e/yr)
BEcya,y = Baseline emissions of methane from the SWDS in year y (t CO2¢e/yr)
BEgc,y = Baseline emissions associated with electricity generation in year y

(t CO2/yr)

BEyg,y = Baseline emissions associated with heat generation in year y (t CO2/yr)
BEyg,y = Baseline emissions associated with natural gas use in year y (t CO2/yr)

The project is not involved in heat generation and natural gas use, thus, the baseline emissions
is calculated as follows:

BEy = BECH4,y + BEEC,y (2)
1. Baseline emissions of methane from the SWDS (BEcH4,y)

Baseline emissions of methane from the SWDS are determined as follows, based on the amount
of methane that is captured under the project activity and the amount that would be captured
and destroyed in the baseline (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:

BEcHsy = ((1 - OXtop_layer) X Fepapyy — FCH4,BL,y) X GWPcys (3)

Where:
BEcya,y = Baseline emissions of methane from the SWDS in year y (t CO2¢e/yr)

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

OXtop tayer the SWDS in the baseline (dimensionless)

= Amount of methane in the LFG which is flared and/or used in the project

Fenapyy activity in year y (t CHa/yr)

F = Amount of methane in the LFG that would be flared in the baseline in
CH4,BLYy year y (t CHa/yr)

GW Py, = Global warming potential of CHa (t CO2e/t CHa)
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Ex post determination of Fcha,py

During the crediting period, Fcha,py is determined as the sum of the quantities of methane flared
and used in power plant(s), boiler(s), air heater(s), glass melting furnace(s), kiln(s) and natural
gas distribution, as follows:

Fernapyy = Fenafiareay * Fecuagry + Fecuancy + Feuaney 4)

Where:

Fenap)y = Amount of methane in the LFG which is flared and/or used in the project
activity in year y (t CHa/yr)

Fenafiareay = Amount of methane in the LFG which is destroyed by flaring in year y
(t CHa/yr)

FenagLy = Amount of methane in the LFG which is used for electricity generation in
year y (t CHa/yr)

Fenancy = Amount of methane in the LFG which is used for heat generation in year y
(t CHa/yr)

Ferang,y = Amount of methane in the LFG which is sent to the natural gas
distribution network and/or dedicated pipeline and/or to the trucks in
year y (t CHa/yr)

The flare will not be used when the power plant is in normal operation, thus, the PD decides not
to claim the emission reduction from the flare, even if any methane is destroyed by flare during
the crediting period.

Meanwhile, the project is not involved in heat generation and natural gas use, thus,
Fepapry = FenapLy 9)

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

For the project, the flow of gaseous stream is volume flow-wet basis, and the volumetric fraction is
wet basis, thus, as per the "Tool to determine the mass flow of a greenhouse gas in a gaseous
stream" (version 03.0), Option C is applied to determine the parameter of Fcha,ELy.

Option C
The mass flow of greenhouse gas i (Fit) is determined as follows:

Fit =Viwbn XVitwn X Pin (6)

With:

_ P, xMM,
R xT

u n

Pin
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Where:

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

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

Volumetric fraction of greenhouse gas i in the gaseous stream
in a time interval t on a wet basis (m2 gas i/m23 wet gas)

Density of greenhouse gas i in the gaseous stream at normal
conditions (kg gas i/m?3 wet gas i)

Absolute pressure at normal conditions (Pa)

Temperature at normal conditions (K)

Molecular mass of greenhouse gas i (kg/kmol)

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

The following equation should be used to convert the volumetric flow of the gaseous stream from
actual conditions to normal conditions of temperature and pressure:

V,

Where:

t,wb,n

t,wb

[T, 1T,)x (R /P,)] (8)

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

Volumetric flow of the gaseous stream in time interval t on a wet
basis (m3 wet gas/h)

Pressure of the gaseous stream in time interval t (Pa)

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

Absolute pressure at normal conditions (Pa)

Temperature at normal conditions (K)

The calculation result of BEcha,y is as the following table 5-1.

Table 5-1 Calculation of BEcHa,y
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Vt,wb,n Vit wb Fi,t Opny OXtop- | FcHapiy | FehapLy GWPcHa BEca,
layer
Year m3
m3 wet
as/h CHa/m3 | kg gas/h h tCHa4 tCHa | tCO2e/tCH4 tCO2
& wet gas
01-Jan-
2019~31- | 3716.72 | 56.25% | 1492.46 | 7270 | 0.1 | 10850 | 2,170 25 189,875
Dec-2019
01-Jan-
2020~31- | 3678.27 | 56.48% | 1483.12 | 7303 | 0.1 | 10832 | 2,167 25 189,545
Dec-2020
01-Jan-
2021~28- | 3595.87 | 55.96% | 1436.59 | 1185 | 0.1 1702 341 25 29,770
Feb-2021
Total 409,190

2. Baseline emissions associated with electricity generation (BEecy)

According to methodological tool “Baseline, project and/or leakage emissions from electricity

consumption and monitoring of electricity generation" (version 03.0),

BEg, = z ECq .y XEFg ) X (1‘|‘TDLk,y) 9)
P

Where:
BE

EC.y

ECBL,k,y

EI:EL,k,y

TDL,

K,y

k

Thus, the calculation

Baseline emissions from electricity consumption in yeary (t CO2 / yr)
Quantity of electricity that would be consumed by the baseline electricity
consumer k in yeary (MWh/yr)

Emission factor for electricity generation for source Kk in yeary (t
CO2/MWh)

Average technical transmission and distribution losses for providing
electricity to source k in yeary

Sources of electricity consumption in the baseline

result of BEecy is as the following table 5-2.

Table 5-2 Calculation of BEecy

Year

EGpsy=ECBLky EFeLky TDLky BEEec,y

MWh tCO2¢/MWh % tCO2
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01-Jan-2019~31-
43,737.500 0.6063 3 27,313
Dec-2019
01-Jan-2020~31-
43,184.500 0.6063 3 26,968
Dec-2020
01-Jan-2021~28-
6,767.600 0.6063 3 4,226
Feb-2021
Total 93,689.600 58,507

As a summary, the baseline emission is as table 5-3.

Table 5-3 Summary of baseline emission

Monitoring period BEcHay BEecy BEy
tCO2 tCO2 tCO2
01-Jan-2019~31-Dec-2019 189,875 27,313 217,188
01-Jan-2020~31-Dec-2020 189,545 26,968 216,513
01-Jan-2021~28-Feb-2021 29,770 4,226 33,996
Total 409,190 58,507 467,697

5.2 Project Emissions

Project emissions are calculated as follows:

PEy = PEEC,y + PEFC,_’V + PEDT,y+ PESP,_’V (10)

Where:
PE,, = Project emissions in year y (t CO2/yr)
PEgc,y = Emissions from consumption of electricity due to the project activity in
year y (t CO2/yr)
PEgc,y = Emissions from consumption of fossil fuels due to the project activity, for

purpose other than electricity generation, in year y (t CO2/yr)
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PEpr, = Emissions from the distribution of compressed/liquefied LFG using
trucks, in year y (t CO2/yr)
PEsp, = Emissions from the supply of LFG to consumers through a dedicated

pipeline, in year y (t CO2/yr)

The project is only included the emissions from consumption of electricity, not involved in the
emissions from consumption of fossil fuels, the distribution of compressed/liquefied LFG using
trucks and the supply of LFG to consumers through a dedicated pipeline, thus,

PEy = PEEC,y (11)

According to the PD,

PE.., =Y EC,,;, xEFc ;, x(1+TDL,;,) (12)
i
Where:
PE.. , = Project emissions from electricity consumption in yeary (t CO2/ yr)
ECPJ ) = Quantity of electricity consumed by the project electricity consumption
Jdy source j in year y (MWh/yr)
EFEL ) = Emission factor for electricity generation for source j in yeary (t
vy CO2/MWh)
TDL. _ Average technical transmission and distribution losses for providing
Ly electricity to source j in yeary
j = Sources of electricity consumption in the project

The calculation result of PEecy is as table 5-4.

Table 5-4 Calculation of PEecy

Monitoring period ECrijy EFEeLjy(EFgria,cm,y) TDL;y PEecy PEy
MWh tCO2/MWh % tCO2 tCO2
01-Jan-2019~31-
15.100 0.6063 20 11 11
Dec-2019
01-Jan-2020~31-
18.700 0.6063 20 14 14
Dec-2020
01-Jan-2021~28-
0.900 0.6063 20 1 1

Feb-2021

Total 34.700 26 26
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5.3 Leakage

No leakage effects are accounted for under this methodology.

54 Net GHG Emission Reductions and Removals

Baseline Project Leakage Net GHG emission
emissions or | emissions or emissions reductions or

removals removals (tCO2¢e) removals
(tCO2e) (tCO2¢e) (tCO2e)

01-Jan-2019~31-Dec-

2019 217,188 11 0 217,477
01-Jan-2020~31-Dec-

2020 216,513 14 0 216,499
01-Jan-2021~28-Feb-

2021 33,996 1 0 33,995

fete 467,697 26 0 467,671

Comparison of actual emission reductions with estimates during validation:

The actual emission reductions 467,671 tCO2e achieved in this monitoring period is 0.95%3
lower than the estimated emission reductions 472,136 tCO2e4 which is calculated in line with
the PD, which is in the normal range of fluctuation.

3 (467,671 tCOze -472,136 tCO2e)/ 472,136 tCOe =-0.95%

4 As per the PD, the annual emission reduction in 2019, 2020 and 2021 is respectively 219,118 tCO,e, 219,118 tCO,e
and 209,723 tCO,e, and it covering 59 days from 01-Jan-2021 to 28-Feb-2021, thus the estimated emission

reduction in the monitoring period is 472,136 tCOze, ie. 472,136 tCO,e =219,118 tC0O,e+219,118 tC0O,e+209,723
tCOze *59days/365days.
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