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KEY PROJECT INFORMATION

GS ID (s) of Project (s) GS11222

L R i R L e a ) Pl = =l B8 Ganzhou  Swine  Farm  Animal  Manure

monitoring report Management System GHG Mitigation Project

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

Version number of the monitoring 0

report

Completion date of the monitoring 07/02/2022
report

3
Date of project design certification 12/01/2022
Date of Last Annual Report N/A
Monitoring period number 1

Duration of this monitoring period The 15t monitoring period from 01/10/2020 to
31/07/2021 (first and last days included)

Project Representative The official focal point and project developer:
Profit Carbon Environmental Energy Technology
(Shanghai) Co., Ltd.

The project owner: Jiangxi Zhengbang Breeding
Co. Ltd

Host Country People’s Republic of China

Activity Requirements applied DX Community Services Activities
[ ] Renewable Energy Activities
[] Land Use and Forestry Activities/Risks &

Capacities

L1 N/A
Methodology (ies) applied and ACM0010 GHG emission reductions from
version number manure management systems (Version 08.0)
Product Requirements applied X] GHG Emissions Reduction & Sequestration

[] Renewable Energy Label

L1 N/A

Table 1 - Sustainable Development Contributions Achieved

Sustainable SDG Impact Amount Achieved Units/
Development Goals Products

Targeted
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SDG 13: Climate

. Emission reductions 309,144 tCO2e
Action

The number of males . jobs created including

SDG 8: Decent Wor.k and femal_es employed 10 fernales and 10 males Number
and Economic by the project
Growth
the Average monthly 5,000 RMB/person
salary
Quantity of electricity
DG 7: Aff |
SDG ordable generation by capturing 58,377.41 MWh

and Clean Energy biogas

Table 2 - Product Vintages

SDG 7 Affordable and Clean Amount Achieved
Energy

Start Dates End Dates Quantity of electricity generation by capturing
biogas (MWh)

01/10/2020 31/12/2020 17,762.68
01/01/2021 31/07/2021 40,614.73
01/10/2020 31/07/2021 58,377.41

SDG 8 Decent Work and

A Achi
Economic Growth mount Achieved

The number of males .
Average monthly earnings

of employees

Start Dates End Dates and females employed
by the project

01/10/2020 31/12/2020 5,000 RMB/person, the
salary for men and women

was the same.

20 jobs created including
10 males and 10 females

01/01/2021 31/07/2021 5,000 RMB/person, the

20 jobs created including

salary for men and women
10 males and 10 females

was the same.

01/10/2020 31/07/2021 5,000 RMB/person, the

20 jobs created including

salary for men and women
10 males and 10 females

was the same.

SDG 13 Climate Action Amount Achieved

Start Dates End Dates GHG emission reductions (tCOze)

Gold Standard Climate Security and Sustainable Development
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01/10/2020 31/12/2020 82,904
01/01/2021 31/07/2021 226,240
01/10/2020 31/07/2021 309,144

SECTION A. DESCRIPTION OF PROJECT

A.1. General description of project

>>

The project introduces 10 sets of Animal Waste Management Systems (AWMSs) in 10 existing
swine farms in Ganzhou City of Jiangxi Province. The purpose of the project activity is to treat

the manure and wastewater from the 10 swine farms to avoid methane emissions.

The project activity replaces the current open anaerobic lagoons with new AWMSs, and Each
subsidiary swine farm installs one AWMS. The manure and waster are collected into the
anaerobic digesters and then biogas generated during the anaerobic treatment process is
captured and total 8,632.3824*10*m?3 biogas are expected to be generated annually. And then
the biogas is sent into the biogas generating system for power generation. Each generator is
installed in each subsidiary swine farm, total installed capacity of the proposed project is
12.55MW. The electricity generated are all used by the AWMSs and the swine farms, and the
Residual biogas (if any) is flared. After anaerobic digestion, the fermented sludge is treated in
aerobic composting system, which is used as fertilizer. Wastewater from the anaerobic digesters

is treated aerobically and then used for agriculture irrigation.

The scenario prior to the implementation of the proposed project activity is that the manure and

wastewater from the 10 swine farms were treated in uncovered anaerobic lagoons.

The project activity reduces GHG in the atmosphere through avoiding methane emissions from
anaerobic treatment of swine manure and wastewater. The annual average CO: emission
reductions are estimated 498,011 tCOze.

The project has been put into operation in 01/10/2020. This monitoring report is for the 1st
monitoring period, which is from 01/10/2020 to 31/07/2021. Total emission reductions achieved
in this monitoring period are 309,144 tCOze.

A.2. Location of project

>>

Gold Standard Climate Security and Sustainable Development
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The project activity is located in Ganzhou City, Jiangxi Province, China. There are ten subsidiary
farms involved in the project, including 8 Fattening farms: Guanxi, Jiading, Datang, Baishu,
Zhongshi, Babaodong, Tangcun, Taojiang and 2 Breeding farms: Tianxiang, Fuwang. The

location of the ten subsidiary farms is shown below:

Tablel the location of the project

Swine farm East longitude North latitude
Guanxi 114°58'3.07" 24°51'43.46"
Jiading 115°04'35.20" 25°27'41.57"
Datang 114°55'50.6" 25°16'10.87"
Baishu 115°03'27.19" 25°26'47.21"
Zhongshi 115°23'48.06" 25°22'7.24"
Babaodong 114°56'26.09" 24°54'56.01"
Tangcun 115°21'1.36" 25°32'7.28"
Taojiang 114°4025.17" 24°56'2.64"
Tianxiang 116°42'31.02" 27°58'43.55"
Fuwang 116°09'24.54" 27°51'46.99"
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Figure 1 The Geographic Location of the project

A.3. Reference of applied methodology

>>

The approved methodology applied by this project is referenced as ACM0010” GHG emission
reductions from manure management systems (Version 08.0)".
https://cdm.unfccc.int/filestorage/0/3/W/OJW9BMOHFSPXNGVD1KER3C2QU86I5T/EB%2075 r
epanl4 ACMO0010 ver%=2008.0.pdf?t=U2x8cXIxcWZgfDAeA1TM6bDY5KQgFxHcnd1j

Tool applied:

Tool 02: "“Combined tool to identify the baseline scenario and demonstrate
additionality(version07.0)"

Tool 05 “Baseline, project and/or leakage emissions from electricity consumption and monitoring
of electricity generation (Version 03.0)”

Tool 06” Project emissions from flaring (Version 03.0)"

Tool 08 “Tool to determine the mass flow of a greenhouse gas in a gaseous stream (version03.0)”
Tool 14 “Project and leakage emissions from anaerobic digesters (Version 02.0)”

Tool 24 Common practice (Version 03.1)

All above tools can be found through https://cdm.unfccc.int/Reference/tools/index.html

Gold Standard Climate Security and Sustainable Development
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A.4. Crediting period of project

>>

Start date of crediting period: 01/10/2020.
Total length of crediting period: 01/10/2020 to 30/09/2025 (first and last days included) for the
first crediting period (two renewal cycles and in total 15 years). The 15t monitoring period is from

01/10/2020 to 31/07/2021 (first and last days included), which belong to the first crediting
period.

Expected lifetime of the project: 15 years?.

! As per manufacturer specifications of the power generator, the lifetime of the equipment is up to 30 years, which is
greater than 15 years _(https://www.zjtcn.com/baike/kdHxIrafdjzxxjscs).
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SECTION B. IMPLEMENTATION OF PROJECT

B.1. Description of implemented project
>>

10 sets of Animal Waste Management Systems (AWMSs) in 10 swine farms have been
implemented. The raw materials such as pig manure, urine and washing water are collected,
and then put into the homogenate regulating tank. After further hydrolysis and grit settling, all

are put into the anaerobic tank for fermentation.

Anaerobic tanks adopt Upflow Anaerobic Sludge Bed Reactor (UASB) as its anaerobic digester
technology, and the biogas generated from the anaerobic digesters enter the biogas generator
set after biological desulfurization and dehydration purification. The generated electricity is used
for daily operation of AWMSs and the swine farms, and the waste heat of the generator is
recycled for increasing the temperature of the anaerobic reactor. At the same time, and the

residual biogas is flared if there is any surplus biogas.

After anaerobic fermentation, the fermentation liquid is separated by solid and liquid, and the
biogas residue is used to produce solid organic fertilizer. The biogas slurry is used as liquid
organic fertilizer to irrigate the crops. The sludge produced during the aerobic treatment process
is used as high-quality fertilizer. Only a small portion of organic fertilizers are supplied to the
farmers living around for free. And the surplus fertilizes are sold to the end-users at below-

market prices. The technical flow of the project activity is shown below:

> flaring
Biological »| Gas storage I
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A - > generator - farms
hiogas Waste heat :
utilization ]
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Figure 2 Process flow of biogas project in the swine farms

The project was implemented in 10 existing swine farms and the technology implemented at
each swine farm was same. while the treatment capacities of each AWMS and the size of each
swine farm and corresponding design of the AWMS was different. The processing capacity and

equipment of the system are designed according to the size of the farm. The construction date,

Gold Standard Climate Security and Sustainable Development
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commissioning date and start date of operation of each farm are summarized in Table2. The
other mainly milestone for implementation of the project are summarized in Table3. The volume
for original uncovered anaerobic lagoons and the equipment parameters used of each swine farm

are shown in the following Table 4:

Table 2 The construction, commissioning and start operation date of swine farms involved in

this project

Swine farm name Construction date Commissioning date start Operation date
Guanxi 05/07/2020 20/09/2020 01/10/2020
Jiading 05/07/2020 20/09/2020 01/10/2020
Dating 07/07/2020 22/09/2020 01/10/2020
Baishu 05/07/2020 20/09/2020 01/10/2020

Zhongshi 05/07/2020 20/09/2020 01/10/2020
Babaodong 08/07/2020 23/09/2020 01/10/2020
Tangcun 05/07/2020 20/09/2020 01/10/2020
Taojiang 05/07/2020 20/09/2020 01/10/2020
Tianxiang 08/07/2020 23/09/2020 01/10/2020
Fuwang 05/07/2020 20/09/2020 01/10/2020

Table 3 Milestone for implementation of the project

Time Main actions

18/10/2019 Completion of Project evaluation report

16/04/2020 EIA Approval by local Ecology and Environment Department

01/07/2020 Start date of the project, the date on signing the equipment purchase
contract

01/09/2020 Training for the GS monitoring plan and biogas safety operation

21/06/2021 Submission for preliminary review

02/08/2021 Local stakeholder consulting physical meeting

There are no deviations or delays compared to information in approved PDD.

During this monitoring period, there was no special event occurred, such as overhaul and
downtimes of biogas digesters and power generators. All the equipment operated well, and no

equipment was under maintenance during this monitoring period.

Gold Standard
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Table 4 technical parameters of main equipment and uncovered anaerobic lagoons

Tianxian
Farm name Guanxi Jiading Dating Baishu Zhongshi Babaodong | Tangcun | Taojiang Fuwang
g
Treatment capacities of
65 300 450 240 500 630 320 200 320 320
AWMS(t/d)
Baseline anaerobic lagoon
Size of baseline
anaerobic 80*80*4 80*80*3. 80*80*4. | 80*80*3. | 80*80*4. | 80*80*4.
60*40*3 100*100*4.5 100*100*4.5 120*100*5
lagoon(length*width*d .5 5 5 5 5 5
epth) (m3)
Technical life No Less than 15 years
Biogas Generator
KDGH- KDGH- KDGH- KDGH- KDGH- KDGH- KDGH-
Type KDGH-1600G KDGH-1800G | KDGH-2500G
250G 1200G 800G 1200G 800G 1200G 1200G
Unit power(kw/kvA) 250 1200 1600 800 1800 2500 1200 800 1200 1200
Frequency (Hz) 50 50 50 50 50 50 50 50 50 50
Rated speed (rpm) 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500
Equipment Quantity 1 1 1 1 1

Equipment technical

1

life

No Less than 30 years

Anaerobic tank

Gold Standard
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3000*%1+4200 | 1500420 | 3000*2+200 | 3000*1+250 | 2000+30 | 2500+10 | 2500+30 | 2500+30
Design capacity (m3) 1000 2500%2
0*2 00 0*1 0*3 00 00 00 00
Anaerobic technology UASB UASB UASB UASB UASB UASB UASB UASB UASB UASB
Stay time(day) 15.8 15.8 15.8 15.8 15.8 15.8 15.8 15.8 15.8 15.8
Fermentation
38 38 38 38 38 38 38 38 38 38
temperature(C)
Equipment Quantity 1 2 3 2 3 4 2 2 2 2
Equipment technical
No Less than 30 years
life
Turnover machine
FIL FIL FIL FIL FIL FIL FJL
FIL6000*135 FJL6000*135 | FIL6000*135
Type 6000*10 | 6000*10 0 6000*10 0 0 6000*10 | 6000*10 | 6000*10 | 6000*10
50 50 50 50 50 50 50
Supporting power(kw) 25.74 25.74 41.5 25.74 41.5 41.5 25.74 25.74 25.74 25.74
Speed of work(m/h) 50 50 50 50 50 50 50 50 50 50
No-load speed(m/h) 100 100 100 100 100 100 100 100 100 100
Height of mixing
3400 3400 4500 3400 4500 4500 3400 3400 3400 3400
rod(mm)
1500- 1500- 1500- 1500- 1500- 1500- 1500-
Turning depth(mm) 1500-1800 1500-1800 1500-1800
1800 1800 1800 1800 1800 1800 1800
Equipment Quantity 1 1 1 1 1 1 1 1 1 1
Equipment technical
No Less than 15 years
life
Flared system
Open Open Open flare Open Open flare Open flare Open Open Open Open
Type
flare flare flare flare flare flare flare
Treatment capacities
0-90 0-90 0-90 0-90 0-90 0-90 0-90 0-90 0-90 0-90
(m3/h)
Gold Standard Climate Security and Sustainable Development 11
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(mm)

304 304 304 stainless 304 304 stainless | 304 stainless 304 304 304 304
Material stainless | stainless steel stainless steel steel stainless | stainless | stainless | stainless
steel steel steel steel steel steel steel
Height (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Main wall thickness
3 3 3 3 3 3 3 3 3 3

Equipment technical

life

No Less than 15 years

Gold Standard
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B.1.1. Forward Action Requests

>>
For monitored parameters including Faer, MS%;, and Bo, LT are not monitored in the monitoring period.
Reply: For parameter of Faer, MS%;j, Bo, LT, the conservative values are applied for calculation emission reduction, therefore the parameters not

monitored will not impact the emission reduction.

B.2. Post-Design Certification changes

>>
B.2.1. Temporary deviations from the approved Monitoring & Reporting Plan, methodology or standardized baseline

>>
NA

B.2.2. Corrections

>>
NA

B.2.3. Changes to start date of crediting period

>>

Gold Standard
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NA

B.2.4. Permanent changes from the Design Certified monitoring plan, applied methodology or applied standardized baseline

>>
NA

B.2.5. Changes to project design of approved project

>>
NA

Gold Standard
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SECTION C. DESCRIPTION OF MONITORING SYSTEM APPLIED BY THE PROJECT

>>

Parameters to be monitored
According to section B.7.1 of the PDD, parameters need to be monitored is as following,

Table 5 The details Monitoring Process of the monitoring parameters engaged in the project

parameter Measurement methods and procedures

For Mitigation Measure for Safeguarding Principles

Employee Training of biogas safety | Determined by the training record which was held once a
operation year.

For this monitoring period, biogas safety operation training
was held on 01/09/2020, which can be proved by training

notice and meeting attendance record.

SDG 7

Quantity of electricity generation by | Measured continuously by the meters installed at the outlet

capturing biogas, EGq,y of generator in each farm. Total 10 meters were installed.
The meter reading was recorded daily by the staff and the
electricity generation is not included during the
commissioning period.

The readout records of electricity meter have been
recorded at 24:00 of every day by the staff during the
monitoring period. The daily electricity generation is equal
to the difference between the previous day's and the next
day's readings. Monthly value is the sum of the daily
electricity generation.

The electricity meter was calibrated periodically by an
officially accredited entity. Collected data is archived in

both electronic and printed copies. Detailed information on

Gold Standard
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meters including accuracy, calibration date, calibration
agency and calibration standard etc can be obtained in
below Table 6.

SDG 8

Number of males and females employed by
the project;
Average monthly salary;

Parameters for SDG 8 were determined based on record
keeping book, labor contract and Payroll. 20 jobs for local
people were created and the average monthly salary were
5,000 RMB/person in this monitoring period.

SDG 13

Number of animals of type LT produced

annually for the year y, Np,.r

Each pig involved in this project has a unique electronic ear
tag when was born, which is an electronic device dedicated
to the identification and electronic management of animals,
can track automatically. This electronic ear tag can be
connected to the Data Collection System (DCS), which can
store and read information. Therefore, the number of swine
produced in the farm can be monitored through the auto
tracking devices of electronic ear tag once pig slaughter
monthly and obtained by the DCS. At the same time, the
technicians in farms record manually the number of swine
produced in the farms monthly and this parameter is
sourced from the data logged in each swine farm. Monthly
sale records for each farm can be crosschecked during this

monitoring period.

Number of days animal of type LT is alive

in the farm in the year y, Nga,L1

The days of swine alive in the farm can be traced through
the electronic ear tag by the technical staff in each farm
and obtained by the DCS. At the same time recorded
manually by the technicians in farms and sourced from the

data logged in each swine farm.

Gold Standard
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Daily stock of animals in the farm, | Traced through the electronic ear tag by the technical staff
discounting dead and discarded animals, | in each farm and obtained by the DCS. At the same time
Naa, LT recorded daily by the technicians in farms and sourced
from the data logged in each swine farm. The technicians
in farms begin to record the daily stock number of animals
from the first day of monitoring period, and this record data
including the new imported animal and discounting dead
and discharge animals. The annual average number of
animals (Naa,LT) was calculated as an average of the daily
stock of breeding swine in the farms without considering

dead animals and discarded animals.

Average animal weight of a defined | Measured by the weight measurers on a certain day of
livestock population at the project site, | every month. One weight measure was equipped for each
Wisite farm at least, total 10 weight measures were included for
this project. Wsite was conducted by sampling in the three
age groups of Nursery phase, Growing phase and Mature
phase in each swine farm monthly2. The weight data is
recorded by the technicians in farms and then average
animal weight of a defined livestock population at the
project site was calculated based on these data. The weight
measures were calibrated periodically by an officially
accredited entity. Detailed information on weight measures
including accuracy, calibration date, calibration agency and

calibration standard etc. can be obtained in below Table 6.

2 The project involves 10 swine farms, including 8 Fattening farms and 2 Breeding farms. The swine in the fattening farm are all market swine, without breeding swine. The swine
in the breeding farm are all breeding swine, without market swine. Therefore, for this project, the sampling of each swine farm only needs to be considered the three-age group
and there is no need to consider the type of pig.

Gold Standard
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Number of days treatment plant was

operational in year y, nay

Monitored by PP and sourced from data logged in each of

the manure treatment plant.

Quantity of electricity consumed by the

proposed project in year y, ECpyj,y

Measured continuously by the meters installed in project
site in each farm. Total 10 meters were installed. The
meter reading was recorded daily by the staff and the
electricity consumption is not included during the
commissioning period.

The readout records of electricity meter have been
recorded at 24:00 of every day by the staff during the
monitoring period. The daily electricity consumption is
equal to the difference between the previous day's and the
next day's readings. Monthly value is the sum of the daily
electricity consumption.

The electricity meter was calibrated periodically by an
officially accredited entity. Collected data is archived in
both electronic and printed copies. Detailed information on
meters including accuracy, calibration date, calibration
agency and calibration standard etc. can be obtained in
below Table 6.

During this monitoring period, all electricity consumption
was sourced from the electricity generated by biogas
capturing through AWMSs, no electricity consumed from

the grid company or other external sources.

Average technical transmission and
distribution losses for providing electricity

to source j in year y, TDLj,y

Sourced from tool 05” Baseline, project and/or leakage
emissions from electricity consumption and monitoring of
electricity generation (version 03.0)"”, the value is 20% in
this monitoring period. This value will be renewed once the

tool is updated.

Gold Standard
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Biogas flow, Vs

Continuously measurement by the biogas flow meters
(biogas flow meter 1 installed at the outlet of the anaerobic
digestion, biogas flow meter 2 installed at the inlet of the
power generator and biogas flow meter 3 installed in the
inlet of flare and record daily. There were three flow meters
in each farm and total 30 flow meters were included for
this project. The monthly biogas production, biogas flow to
the power generator and biogas flow to flare system is the
sum of the daily output. The biogas flow meters used were
calibrated periodically by an officially accredited entity. In
addition, the biogas flow meter automatically measured
the instantaneous flow rate, temperature and pressure per
hour, so it is not necessary to install other equipment
separately to measure the instantaneous flow rate (Vi,ab),
the biogas temperature (T:) and pressure (P:). Collected
data is archived in both electronic and printed copies.
Detailed information on flowmeters including accuracy,
calibration date, calibration agency and calibration

standard etc. can be obtained in below Table 6.

Volumetric flow of the gaseous stream in
time interval t on a dry basis, Vt,db

Measured by flowmeters, which can record hourly and
saved automatically in the DCS system. As per described
in monitoring parameter Vs, the flowmeters to monitor Vt,ab
are the same as the flowmeters that monitor Vs since the
flowmeter can monitor other parameter such as Viab, Tt
and P: simultaneously. So, the data can be obtained from
system and the monthly data was exported by the staff at
the beginning of next month. Daily biogas flow is equal to
the cumulative value of 24 hours, and monthly biogas flow

can be accumulated on daily basis. Original collected data

Gold Standard
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can be exported through the system and is archived in

electronic.

Volumetric fraction of greenhouse gas i in
a time interval t on a dry basis, m3 gas i/m3

dry gas, Vit,db

Continuously measurement and record hourly by online
gas analyser installed at the outlet of the anaerobic
digester and saved automatically in the DCS system. One
gas analyser was equipped in each farm and there are 10
gas analysers totally. Therefore, the data can be obtained
from system and the monthly data was exported by the
staff at the beginning of next month. Daily and monthly
CH4 concentration was calculated based on the 24-hour
average and daily average CHs4 concentration. Gas
analyzers were calibrated periodically by an officially
accredited entity. Original collected data can be exported
through the system and is archived in electronic. Detailed
information on gas analyzers including accuracy,
calibration date, calibration agency and calibration

standard etc can be obtained in below Table 6.

Temperature of the gaseous stream in time
interval t, Ty;
Pressure of the gaseous stream in time

interval t, P:.

Continuously Measurement by the biogas flow meter,
which can record hourly and saved automatically in the
DCS system. As per described in monitoring parameter Vs,
the flowmeters to monitor Ty and P; are the same as the
flowmeters that monitor Vs since the flowmeter can monitor
other parameter such as Vi,ab, Tt and P simultaneously. So,
the data can be obtained from system and the monthly
data was exported by the staff at the beginning of next
month. Daily and monthly Temperature and Pressure of
the biogas flow was calculated based on the 24-hour
average and daily average values. Original collected data
can be exported through the system and is archived in

Gold Standard
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electronic. Detailed information on Flow meters including

accuracy, calibration date, calibration agency and

calibration standard etc. can be obtained in below Table 6.

Density of greenhouse gas i in the gaseous

stream in time interval t, pit

This parameter was calculated based on the temperature
and pressure of the gaseous stream in time interval t. the
monitor of the temperature and pressure of the gaseous

stream see the description of the above two parameters.

Fraction of volatile solids directed to

aerobic treatment Faer

According to the methodology, Faer should be monitored
annually. However, there is no equip installed in the project
activity to monitor the influent into anaerobic digestion and
aerobic system during this monitoring period, therefore the

value of Faer is applied as 100%, which is conservative.

Fraction of manure handled in system j in

project activity MS%;

As there is no equipment installed to monitor this
parameter in the actual operation. so, in the monitoring
period, to be conservative, the value of this parameter in
the emission reduction calculation is 100% or total MS%;
in different treatment system is 100% since the treatment
process of this project is an anaerobic-aerobic combined
technology, main anaerobic

treatment including

fermentation, and aerobic composting.

Maximum methane producing potential of
the volatile solid generated by animal type
LTI BO, LT

Not monitored during this MR since the value is taken from
IPCC 2006, which is a published source. The parameter

value will be updated on latest available public data source.

Type of the barn and AWMS

The type of barn and AWMS was not changed as the design.

Annual average ambient temperature at

project site, T

As this project is located in Ganzhou city, Jiangxi Province,
so the project site temperature is sourced from the
Ganzhou Meteorological Bureau and cross check with the

public website. In this monitoring period, the average

Gold Standard
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project site temperature sourced from Ganzhou
Meteorological Bureau is 19.9°C and the Annual average
ambient temperature from public website is 19.8°C, so the
Annual average ambient temperature at project site in this
monitoring period is 19.8C and the MCF applied in the ER

calculations is 77%, which is Conservative.

Monitoring framework

The project owner is responsible for the whole
monitoring work. The GS Monitoring Team is
established to collect and record monitoring

data within the project boundary. The GS

monitoring team is responsible for the normal operation of the AWMSs and the collection and record of all the monitoring data. All the data is

reviewed by the project developer and VVB. Each member of the GS monitoring team is trained by the project owner at least once a year. The

overall monitoring system structure of the project shows as below:

The project owner

v

GS monitoring team

v

g Data archiving <

Data reviewed by
project developer

T

VVB verification

Figure 3 The Organization Structure of the Monitoring Team

Monitoring equipment and installation

Gold Standard
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Installation and configuration of monitoring equipment are shown as Figure 4. In order to ensure measurements with a low degree of uncertainty,

the data monitoring equipment have been calibrated and checked by appropriately qualified third party according to appropriate national

standard.

For this monitoring period, all the monitoring equipment were calibrated according to relevant regulations.

Flare system o I/ electricity \
B B \ eter 2 |
(e \ = /
Meter 3
-/
( — ™) Ty
( R Users
Gas tank .| biogas generator Operation (swine
o‘f AWMS
v J farm)
/’_'\\ P L3 L
{ Row / \ if generator shutdown  +——"""""
'.\ Meter 2 ;.' { electricity \ or electricity ' erid
Parameters meter 1 generation insufficient | i
monitored  in \\=;:_{_ — \_ o / --------------------------------- company
swine farm / \ _________________
Maur — Gas
Naerr // con \\ {0 enaeer
Nas Meter 1 ) \ /
W, ~—
Weee \\ Ay . p . ) .
N bi Aerobic ‘ | Land
(7 naerobic Cooti
treatment application
e digester | |
. v
h. "y
Swine farm \_ J
p. A

Figure 4 The monitoring system of the project (Same monitoring system for each farm)

Table 6 General description of monitoring equipment

Monitorin Parameter to | Installe Type Series number Accuracy Date of Calibration Validity Calibratio
g be monitored d calibration standard n agency
equipmen location
t
Flow meter \: at the LUGB 1908270 Guanxi farm 1.5 18/09/2020 JJG1029- 17/09/2022 Henan
1 T; OUE':t of 1908272 Jiading farm 2007(Verificatio Institute of
t e .
anaerobi 1908274 Datang farm n Regulation Metrology
I ndard . : .
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c 1908276 Baishu farm of Vortex-
digestion 1908278 Zhongshi farm shedding Flowm
1908280 | Babaodong farm eter?)
1908282 Tangcun farm
1908284 Taojiang farm
1908286 Tianxiang farm
1908288 Fuwang farm
Flow meter Ve at LUGB 1908271 Guanxi farm 1.5 18/09/2020 JJG1029- 17/09/2022 Henan
2 Te the inlet 1908273 Jiading farm 2007(Verificatio Institute of
Pt of ) Metrology
generato 1908275 Datang farm n Regulation
r 1908277 Baishu farm of Vortex-
1908279 Zhongshi farm shedding Flowm
1908281 Babaodong farm eter)
1908283 Tangcun farm
1908285 Taojiang farm
1908287 Tianxiang farm
1908289 Fuwang farm
Flow meter V¢ in inlet of | LUGB 1908340 Guanxi farm 1.5 18/09/2020 JJG1029- 17/09/2022 Henan
3 T flare 1908341 Jiading farm 2007(Verificatio Institute of
Pt . Metrology
1908342 Datang farm n Regulation
1908343 Baishu farm of Vortex-
1908344 Zhongshi farm shedding Flowm
1908345 Babaodong farm eter)
1908346 Tangcun farm
1908347 Taojiang farm
1908348 Tianxiang farm
1908349 Fuwang farm
Electricity EGa, at the DSSD33 1910194029000161 Guanxi farm 0.5S 19/09/2020 J1G596- 18/09/2025 State Grid
meter 1 outlet of | 1 1910194029000163 Jiading farm 2012(Electrical Jiangxi
generato Meters for Electric
3 https://max.book118.com/html/2015/1030/28187671.shtm
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r 1909121944000001 Datang farm Measuring Power
2001133126000100 Baishu farm Alternating- Research
Zhongshi current Institute
1908183024000072
farm Electrical
Babaodon E 4
1909121944000003 9 nergy”)
farm
Tangcun
1908183024000074
farm
Taojiang
2001133126000102
farm
Tianxiang
1911144012000020
farm
Fuwang
1912133876000122
farm
Electricity ECryiy in the DSSD33 || 1910194029000162 Guanxi farm 0.5S 19/09/2020 JJG596-2012 18/09/2025 State Grid
meter 2 project 1 1910194029000164 Jiading farm (Electrical Jiangxi
site 1909121944000002 Datang farm Meters for Electric
2001133126000101 Baishu farm Measuring Power
1908183024000073 Zhongshi farm Alternating- Research
1909121944000004 | Babaodong farm current Institute
1908183024000075 Tangcun farm Electrical
2001133126000103 Taojiang farm Energy)
1911144012000021 Tianxiang farm
1912133876000123 Fuwang farm
Weight Wiite in each SCS 19105195 Guanxi farm Ilevel 15/08/2020 JJG539- 14/08/2021 Jiangxi
measurer pig farm 19105234 Jiading farm 2016(Digital Institute of
19016301 Datang farm Indicator Scale Metrology
19016742 Baishu farm Verification & Testing
19023524 | Zhongshi farm Regulations)
19023246 | Babaodong farm
19031612 Tangcun farm
4 https://jz.docin.com/p-604653542.html
I ndard . : .
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19031004 Taojiang farm
19042837 | Tianxiang farm
19042012 Fuwang farm
Gas Vit,db at the ADOS 56260 Guanxi farm Lower than 10/09/2020 J1G693- 09/09/2021 Jiangxi
analyser outlet of Biogas 56261 Jiading farm 1% 2011 (Verificatio Institute of
the 401 56262 Datang farm n Regulation of Metrology
anaerobi 56304 Baishu farm Alarmer & Testing
c 56305 Zhongshi farm Detectors of
digesters 56306 Babaodong farm Combustible
56307 Tangcun farm Gas)
56480 Taojiang farm
56481 Tianxiang farm
56482 Fuwang farm
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Corrective actions

The whole GS monitoring team fellow recognized standard data evaluation methods to guarantee
that the data was reliable and accurate. There was no correction of nonconformities occurred in
implementation of the project or the monitoring plan during the 15t monitoring period. For QA/QC

procedure, please refer to QA/QC procedures in section D.2 of the monitoring report.

Data management

Records are the most important exercise in relation to the monitoring process. Without accurate
and efficient record keeping, project emission reductions cannot be verified.

Once missing data on a given day or a certain period of time happened, the most appropriate
values such as daily average or monthly average will be used for calculation, which is to ensure
that emission reductions are conservative.

All data collected as part of the monitoring plan shall be archived in electronic form and paper

until at least two years after the entry period.

Emergency procedure

Employees need to be familiar with the process flow and emergency situations that may occur
during project operation and operate in strict accordance with the technical specifications of each
process treatment equipment and monitoring equipment. During the operation of the project,
all equipment and related instruments shall be checked regularly according to the manufacturer’s
recommendations. If necessary, calibration and/or proper repair have to be carried out
immediately.

In case of malfunction and/or damage of any system or piece of the process, it may cause
damage to the operation of the system, especially serious damage to the biogas generation
system and combustion system it must be dealt with as soon as possible and reported to the
responsible technician immediately.

There was no emergency happened during this monitoring period.

Avoiding of double counting

All swine farms involved in this project can be identified through its GPS coordinates, which will
prevent the farms counted in the project activity to be part of any other voluntary market or
emission reduction mechanism (CDM, CCER, VCS etc.) as well. Besides, the project owner has
signed the Declaration of No Double Counting Statement and Declaration of not involved in other
GHG scheme on 12/01/2022. The emission reductions were not double counted during the 1t

monitoring period.
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SECTION D. DATA AND PARAMETERS

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

>>
SDG13

Data/parameter
Unit

Description
Source of data
Value(s) applied
Choice of data or

Measurement methods and
procedures

Purpose of data

Additional comment

Data/parameter

Unit
Description
Source of data

Value(s) applied

Choice of data or
Measurement methods and
procedures

Purpose of data

GWPcha

tCO2e/tCHa4

Global Warming Potential of CH4

IPCC Fourth/Fifth Assessment Report

25/28

100-year values are adopted from IPCC Fourth and Fifth

Assessment Report

Used in project emission/baseline calculations

All monitoring, verifications and requests for performance
certification of Certified products and / or Impact Statements for
the period starting 01 January 2021 shall use the AR5 GWP
values (28) for calculating emission reductions and removals
according to applicability of global warming potential for gold

standard for the global goals projects.

GWPn20

tC0O2¢e/tN20O

Global Warming Potential of N20

IPCC Fourth/Fifth Assessment Report

298/265

100-year values are adopted from IPCC Fourth and Fifth

Assessment Report

Used in project emission/baseline calculations
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Additional comment All monitoring, verifications and requests for performance
certification of Certified products and / or Impact Statements for
the period starting 01 January 2021 shall use the AR5 GWP
values (265) for calculating emission reductions and removals
according to applicability of global warming potential for gold
standard for the global goals projects.

Density of CH4
ACMO0010 Version 08.0

Choice of data or 0.00067 t/m3 at room temperature 20°C and 1 atm pressure.
Measurement methods and
procedures

Purpose of data Used in project emission/baseline calculations
Additional comment N/A

|
Methane conversion factor for the baseline AWMS;
IPCC 2006 Table 10.17, chapter 10, volume 4

Choice of data o/l MCF; value for uncovered anaerobic lagoon (baseline AWMS) is
Measurement methods and
procedures

chosen.

A conservativeness factor has been applied by multiplying MCF;
value (i.e., 77%) with a value of 0.94, to account for the 20 per
cent uncertainty in the MCF; values as reported by IPCC 2006.
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For this project, the annual average temperature is 19.8°C ° and
the value of 77 % is applied. Therefore, MCF; value of 72.38%
will be applied.

Purpose of data project/baseline emission calculations
Additional comment N/A

Fraction of manure handled in system j in the baseline.
Project proponents
f

Choice 0 data ol In this project, the baseline manure management system is
Measurement methods and
procedures

uncovered anaerobic lagoon only. The amount of manure

handled by the anaerobic lagoon is 100%.

Purpose of data Calculation of baseline emissions
Additional comment N/A

kg
Default average animal weight of a defined population
IPCC 2006 Table 10A-7 and 10A-8, chapter 10, volume 4

Value(s) applied Woetaut(Market swine)=28kg

Waetaut(Breeding swine)=28kg

Choice of data /8 The values in IPCC 2006 and US-EPA are compared and the
Measurement methods and
procedures

Purpose of data Calculation of Baseline emissions

5 https://baike.baidu.com/item/%E8%B5%A3%E5%B7%9E/142839?fr=aladdin

lower value from IPCC 2006 is applied.
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Additional comment N/A

Data/parameter V Sdefault

Description Default value for the volatile solid excretion per day on a dry-

matter basis for a defined livestock population

IPCC 2006 Table 10A-7 and 10A-8, chapter 10, volume 4

Value(s) applied VSdefaut(Market swine)=0.3
VSdefaut(Breeding swine)=0.3

Choice of data o/ The values in IPCC 2006 and US-EPA are compared and the
Measurement methods and
procedures

Purpose of data Used in project emission/baseline calculations
Additional comment N/A

Data/parameter NEX1pcc default

Description Default value for the nitrogen excretion per head of a defined
_ livestock population

Source of data Calculated by the equation:

_ NEXipcc default =Nrate(ry®* TAM/1000*365°

lower value from IPCC 2006 is applied.

Value(s) applied Period Market Swine Breeding Swine
01/10/2020-31/10/2020 | 0.36 0.21
01/11/2020-30/11/2020 | 0.35 0.20
01/12/2020-31/12/2020 | 0.36 0.21
01/01/2021-31/01/2021 | 0.36 0.21
01/02/2021-28/02/2021 | 0.33 0.19
01/03/2021-31/03/2021 | 0.36 0.21

6 365 in this formula represents 365 days per year, which corresponds to the unit of this parameter: kg N / animal /
year and Nraer) means the default N excretion rate with the unit of kg N/ (1000 kg animal mass)/ day However, this
monitoring period is 01/10/2020-31/07/2021, only 304 days, less than one year. Therefore, this parameter should be
calculated according to the actual number of days.
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01/04/2021-30/04/2021 | 0.35 0.20
01/05/2021-31/05/2021 | 0.36 0.21
01/06/2021-30/06/2021 | 0.35 0.20
01/07/2021-31/07/2021 | 0.36 0.21

Choice of data o)l NEXipcc default is calculated as equation 10.30 in IPCC2006, Nrate(m)

MECECIE RIS EIEEEERER 504 TAM are default value from IPCC 2006
procedures

Purpose of data Baseline, Project and leakage emissions calculations
Additional comment N/A

kg N (1000 kg animal mass)! day
default N excretion rate
IPCC 2006 Table 10.19, chapter 10, volume 4

Value(s) applied Nrater) (Market swine) =0.42

Nrate(r)(Breeding swine) =0.24

Choice of data o]s1 Default value from IPCC 2006 is applied.
Measurement methods and
procedures

Purpose of data NEXipcc default calculations
Additional comment

N/A
Data/parameter TAM
typical animal mass for livestock category
IPCC 2006 Table 10A-7 and 10A-8, chapter 10, volume 4

Value(s) applied TAM (Market swine) =28
TAM (Breeding swine) =28

Choice of data ol¢| Default value from IPCC 2006 is applied.

Measurement methods and
procedures
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Purpose of data

Additional comment

Data/parameter

Description

Source of data

Value(s) applied

Choice of data or
Measurement methods and
procedures

Purpose of data

Additional comment

Data/parameter
Unit

Description

Source of data

Value(s) applied

Choice of data or
Measurement methods and
procedures

Purpose of data

Additional comment

Gold Standard

NEX1pcc default calculations

N/A

Fgas Ms,j,LT
Fraction

Default values for nitrogen loss due to volatilisation of NH3 and

NOx from manure management

IPCC 2006 Table 10.22, chapter 10, volume 4

Fgasms,jLT, (anaerobic lagoon) : 40%

Fgasms,jL.T , (solid storage) : 45%

Site specific data is unavailable therefore default values are

opted for.

Used in project/baseline emission calculations

N/A

EFn20,D,i
Kg N20-N/kg N

Direct N2O emission factor for the treatment system j of the

manure management system

IPCC 2006 Table 10.21, chapter 10, volume 4

EFn20, p=0 for anaerobic lagoon and digester, EFn20, 0=0.01 for

aerobic system

Site specific data is unavailable therefore default values are

opted for.

Used in project/baseline emission calculations

N/A
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Data/parameter EFn20,10

Description Indirect N2O emission factor for the treatment system j of the
manure management system
Source of data IPCC 2006 Table 11.3, chapter 11, volume 4
Value(s) applied 0.01
f

Choice o} data o/l Site specific data is unavailable therefore default values are
Measurement methods and
procedures

Purpose of data Used in project/baseline emission calculations
Additional comment N/A

Data/parameter EFcHa,default
t CH4 leaked / t CH4 produced

Description Default emission factor for the fraction of CH4 produced that
leaks from the anaerobic digester (fraction)

Source of data Tool 14:” Project and leakage emissions from anaerobic
digesters (version02.0)

Value(s) applied 0.05

Choice of data o UASB type digesters, floating gas holders with no external water
Measurement methods and

opted for.

seal
procedures
Purpose of data Calculation of project emissions
Additional comment PEchs,y for ex ante estimation adopted equation(4) of

Methodological tool "“Project and leakage emissions from
anaerobic digesters”. In this monitor period, the amount of

biogas collected at the digester was monitored by flowmeters.

Data/parameter Rvs,n

Gold Standard Climate Security and Sustainable Development
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Description Fraction of volatile solid degraded in AWMS treatment method n

of the N treatment steps prior to waste being treated

Source of data Refer to Appendix 1 of methodology ACM0010 and project
evaluation report

Value(s) applied Rvs,n, aerobic treatment anaerobic digester: 2%,45% and 35%
for leakage N20 emission released during project activity

Rvs,n, one cell lagoon: 85% for leakage N20 emission released
during baseline scenario

Choice of data o)l For this project, values from Table provided in Appendix 1 of

Measurement methods and
procedures

ACMO0010 and Project evaluation report are compared in order

to adopt the most conservative value for the given technology.

Purpose of data project emission/ leakage calculation
Additional comment N/A
Rn,n

Nitrogen reduction factor
Refer to Appendix 1 of methodology ACM0010

Value(s) applied Rn,n, project activity (anaerobic digester) : 0.25

Rn,n, baseline (uncovered anaerobic lagoon) : 0.80

Choice of data o/ Anaerobic digester has been assumed as a covered first cell of
Measurement methods and
procedures

two cell lagoon.

Uncovered anaerobic lagoon has been assumed as one cell
lagoon.

The most conservative value for the given technology has been
used.

Purpose of data Calculation of leakage emission

Additional comment N/A

Data/parameter EFi, EF4, EFs
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Unit kg N20-N/kg N for EF1, EFs and [kg N20-N/ (kg NHs3-N and NOx-
N) for EF4

Description Emission factor for N20O emissions from N inputs; from N leaching
and runoff; from atmospheric deposition of N on soils and water

surfaces

Source of data IPCC 2006 Guidelines default values are be used, since country
specific or region-specific data are not available. EF: from Table
11.1, chapter 11, volume 4. EF4 and EFs from Table 11.3,
chapter 11, volume 4

Value(s) applied EF: = 0.010
EF4 =0.010
EFs = 0.0075

Choice of data o/#l Site specific data is unavailable therefore default values are
Measurement methods and
procedures

Purpose of data Calculation of leakage emission
Additional comment N/A

Data/parameter Fgasm
Fraction of N lost due to volatilization

Source of data Default values from Table 11.3, chapter 11, volume 4 of IPCC
2006 guidelines
Value(s) applied 0.2

Choice of data o/#l Site specific data is unavailable therefore default values are
Measurement methods and
procedures

Purpose of data Used in project/baseline emission calculations
Additional comment N/A

Data/parameter Fleach
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Description Fraction of all N added to/mineralised in managed soils in

regions where leaching/runoff occurs that is lost through

leaching and runoff

Source of data Default values from Table 11.3, chapter 11, volume 4 of IPCC
2006 guidelines
Value(s) applied 0.3

Choice of data ol Site specific data is unavailable therefore default values are
Measurement methods and
procedures

Purpose of data Calculation of leakage emission
Additional comment N/A

opted for.

|

Methane conversion factor for leakage calculation
Methodology ACM0010(version 08.0)

1

Choice of data ol According to paragraph 51 of the methodology ACM0010” GHG
Measurement methods and

emission reductions from manure management systems
procedures

(version08.0)”, Methane conversion factor for leakage
calculation assumed to be equal 1

Purpose of data Calculation of leakage emission
Additional comment N/A

Data/parameter EFeri,y
Emission factor for electricity generation
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Source of data Published by Ministry of Ecology and Environment of the People's
Republic of China, which is the DNA of China
Value(s) applied 0.57205

Choice of data or According to tool” Baseline, project and/or leakage emissions

MEEEEIEMENEEBEEEUEE o electricity consumption and monitoring of electricity
procedures )
generation”

Purpose of data Calculation of project emission
Additional comment N/A

Data/parameter Ru
Universal ideal gases constant

Source of data Tool 08:” Tool to determine the mass flow of a greenhouse gas
in a gaseous stream (version 03.0)"
Value(s) applied 8,314

Choice of data or Value is fixed as Tool 08
Measurement methods and
procedures

Purpose of data Calculation of project emission
Additional comment /

Data/parameter MM;
Molecular mass of greenhouse gas i

Source of data Tool 08:” Tool to determine the mass flow of a greenhouse gas
in a gaseous stream (version 03.0)"
Value(s) applied 16.04 kg/mol for methane

Choice of data or Value is fixed as Tool 08
Measurement methods and

procedures
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Purpose of data Calculation of project emission

Additional comment /

Choice of data or
Measurement methods and
procedures

Flare efficiency in minute m
Tool 06" Project emissions from flaring (Version 03.0)”

0% is the conservative value.

Purpose of data Calculation of project emission
Additional comment /

D.2. Data and parameters monitored

>>
SDG 13

Description

Value(s) of monitored
parameter

Gold Standard

Data / Parameter Np,LT

Number of animals of type LT produced annually for the year

Y
Production record of Commercial Pig

01/10/2020-31/10/2020

96,896heads of commercial pigs

01/11/2020-30/11/2020

95,905heads of commercial pigs

01/12/2020-31/12/2020

94,915heads of commercial pigs

01/01/2021-31/01/2021

93,929heads of commercial pigs

01/02/2021-28/02/2021

92,938heads of commercial pigs

01/03/2021-31/03/2021

91,957heads of commercial pigs

01/04/2021-30/04/2021

94,719heads of commercial pigs

01/05/2021-31/05/2021

90,962heads of commercial pigs

01/06/2021-30/06/2021

93,534heads of commercial pigs

01/07/2021-31/07/2021

91,857heads of commercial pigs
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01/10/2020-31/07/2021 937,612 heads of
commercial pigs

Measurement methods To be collected for each swine population in all of the pig barns.
and procedures

The number of swine produced in the swine farms had been

recorded manually by the responsible staff.

Please refer to Section C of the MR for more details.

Monitoring frequency Monitored monthly.
QA/QC procedures Archive electronically during project plus 5 years.
Purpose of data Use for the calculation of Nit

Additional comment Np,L.t has been crosschecked through the monthly sale records
of ten swine farms during this monitoring period.

And according to the Equation 4 and Equation 5 in PDD, the
calculated Nir is 462,384 (937,612*180/365) heads, which is
consistent with the value applied in MR, therefore, Np.r is

reasonable and credible.

Data / Parameter Nda,LT

Description Number of days animal of type LT is alive in the farm in the

yeary
Production record of Commercial Pig
Value(s) of monitored 01/10/2020-31/10/2020 180days
parameter 01/11/2020-30/11/2020 180days
01/12/2020-31/12/2020 180days
01/01/2021-31/01/2021 180days
01/02/2021-28/02/2021 180days
01/03/2021-31/03/2021 180days
01/04/2021-30/04/2021 180days
01/05/2021-31/05/2021 180days
01/06/2021-30/06/2021 180days
01/07/2021-31/07/2021 180days
01/10/2020-31/07/2021 180days
Measurement methods The days of swine alive in the farm was recorded manually by

and procedures the responsible staff.

Monitoring frequency Monitored monthly.

QA/QC procedures Archive electronically during project plus 5 years.

Purpose of data Use for the calculation of Nt

Gold Standard Climate Security and Sustainable Development 40



TEMPLATE-

Additional comment

Data / Parameter

Description

Source of data

Value(s) of monitored
parameter

Measurement methods
and procedures

Monitoring frequency

QA/QC procedures

Purpose of data

Additional comment

Gold Standard

The number of days the animal alive in the farm is crosschecked

through the monthly sale records of ten swine farms during this

monitoring period. and it can be concluded that the data is

consistent.

Naa,Lt
Number

Daily stock of animals in the farm, discounting dead and

discarded animals

Breeding Pig stock record

01/10/2020-31/10/2020

115,528heads of breeding pigs

01/11/2020-30/11/2020

115,171heads of breeding pigs

01/12/2020-31/12/2020

115,078heads of breeding pigs

01/01/2021-31/01/2021

115,605heads of breeding pigs

01/02/2021-28/02/2021

115,372heads of breeding pigs

01/03/2021-31/03/2021

115,826heads of breeding pigs

01/04/2021-30/04/2021

115,541heads of breeding pigs

01/05/2021-31/05/2021

115,102heads of breeding pigs

01/06/2021-30/06/2021

115,593heads of breeding pigs

01/07/2021-31/07/2021

115,574heads of breeding pigs

01/10/2020-
31/07/2021(average)

115,439 heads of breeding
pigs

Monitored daily through the auto tracking devices of electronic
ear tag and the data can be obtained from DCS. The technicians
in farms record the daily stock number of animals, and this
record data including the new imported animal and discounting
dead and discharge animals. Archive electronically during
project plus 5 years

Please see the Section C of MR for details.

daily
The system on monitoring the number of livestock population
was described in the PDD.

Use for the calculation of baseline/project emission and leakage

The system on monitoring the daily stock of breeding swine in

the farm was descried in Section C of MR.
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Data / Parameter
Unit

Description

Source of data

Value(s) of monitored
parameter

Measurement methods
and procedures

Monitoring frequency

QA/QC procedures

Gold Standard

Wiite

kg

Average animal weight of a defined livestock population at the

project site

Weight record table

Period commercial pig | breeding pigs
01/10/2020-31/10/2020 67.9 75.2
01/11/2020-30/11/2020 67.8 75.0
01/12/2020-31/12/2020 67.9 73.5
01/01/2021-31/01/2021 67.7 76.0
01/02/2021-28/02/2021 67.6 75.0
01/03/2021-31/03/2021 69.1 75.5
01/04/2021-30/04/2021 67.8 74.9
01/05/2021-31/05/2021 68.1 74.4
01/06/2021-30/06/2021 68.1 75.7
01/07/2021-31/07/2021 68.0 73.7
01/10/2020-31/07/2021 | 68.0 74.9

Measured by the weight measurers and record by the technical
staff in each farm monthly

Please refer to Section D.4 of the MR for more details.

monthly

As this project involved 10 swine farms and two types of swine
i.e., Market swine and Breeding swine, and as per applied
methodology, each defined livestock population should be
classified into a minimum of three age categories, so the
sampling method is Stratified random sampling. The specific
sampling methods are as follows:

The sampling method is followed as PDD and described as

below during this monitoring period.

1. the overall sample size based on the actual population of
pigs in stock firstly is calculated.

2. As the project involved 10 swine farms, then the sample
size in each swine farm is determined based on the
proportion of the number of each farm in the total number
of 10 farms.

3. Similarly, the sample size of each age group of Market swine
and Breeding swine in a farm is also calculated based on

the proportion of the number of each age group of Market
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swine and Breeding swine to the total number of swine in
the farm.

4. After the sample size in each age group of Market swine and
Breeding swine of each swine farm determined, the sample
is conducted in every swine farm. Since swine in different
age are kept in the different pig houses, samples can be
randomly selected from pig houses of this age group.

5. After the samples are selected, the weight is measured in
each farm monthly by weight measurers and recorded in
the weight record table.

6. The sample will be marked after weighting and if the sample
swine is still drawn next month, then this sample swine
needs to be discarded and a new sample swine is
drawn.This will be done every month until the end of the

monitoring period.

Purpose of data Used for estimating VSi1,y

Additional comment Please see section D.4 for detail about sampling.

Number of days treatment plant was operational in year y.
Daily operation report

Value(s) of monitored The actual number of days 10 treatment plants that was

parameter operational are 304 days during this monitoring period

Period n4y(days)
01/10/2020-31/10/2020 31
01/11/2020-30/11/2020 30
01/12/2020-31/12/2020 31
01/01/2021-31/01/2021 31
01/02/2021-28/02/2021 28
01/03/2021-31/03/2021 31
01/04/2021-30/04/2021 30
01/05/2021-31/05/2021 31
01/06/2021-30/06/2021 30
01/07/2021-31/07/2021 31
01/10/2020-31/07/2021 304

VEEEEEnEisnlcdbsiehlel The staff in each manure treatment plant record the number of

procedures operation days daily and then record the total monthly number
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of operation days in end of each month through monthly
operation report.

Monitoring frequency Daily

QA/QC procedures The accumulated meter reading of flowmeters installed in the
outlet of anaerobic digesters daily can be demonstrated that the

AWMSs are actually running on a daily basis.

Purpose of data Calculation of Baseline emissions
Additional comment N/A

Quantity of electricity consumed by the project in year y
Daily operation report

Value(s) of monitored Electricity
parameter e Electricity from biogas | supplied by the

erio

captured (MWh) grid company

(MWh)

01/10/2020-

1,067.21 261.67
31/10/2020
01/11/2020-

1,060.19 348.89
30/11/2020
01/12/2020-

1,122.5 407.04
31/12/2020
01/01/2021-

1,151.62 436.11
31/01/2021
01/02/2021-

1,072.4 203.52
28/02/2021
01/03/2021-

1,208.7 290.74
31/03/2021
01/04/2021-

1,016.82 145.37
30/04/2021
01/05/2021-

1,083.55 0.00
31/05/2021
01/06/2021-

1,074.22 0.00
30/06/2021
01/07/2021-

1,143.8 0.00
31/07/2021
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01/10/2020-
11,001.01 2,093.34
31/07/2021

VRl bl eleE Use electricity meters 27 installed in the 10 manure treatment
procedures

plants.

The readout records of electricity meter have been recorded at
24:00 of every day by the staff during the monitoring period.
The daily electricity consumption is equal to the difference
between the previous day's and the next day's readings. Monthly
value is the sum of the daily electricity consumption.

And during this monitoring period, most of the electricity
consumed by the project came from the electricity generated by
the biogas generated from the anaerobic fermentation process
of the project, which is belongs to self-generated and self-
consumed. The electricity consumption of AWMSs were sourced

from the grid company when the biogas generators were not

operation.
Monitoring frequency Continuous measurement and daily recording
QA/QC procedures Total 10 meters were calibrated on 19/09/2020 by an officially

accredited entity in compliance with 1J1G596-2012" Electrical
Meters for Measuring Alternating-current Electrical Energy” in
China. The electricity sourced from the grid company was cross-
checked with the grid statement.

Please refer to Section C of the MR for more details.

Purpose of data Calculation of project emissions
Additional comment N/A

Data/parameter TDL;,y

Description Average technical transmission and distribution losses for

providing electricity to source j in year y

Source of data Tool 05 (Version 03.0)” Baseline, project and/or leakage
emissions from electricity consumption and monitoring of

electricity generation”

7 The installed electricity meter has a two-way metering function, which can separately measure the electricity
consumption from the grid and the electricity consumption from biogas captured.
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Value(s) of monitored 20
parameter

Measurement methods If the generator set is in a shutdown state or the electricity is
and procedures insufficient for the operation of AWMSs, then the electricity
consumption shall be from the power grid. Scenario A: Electricity
consumption from the grid is applied to the project. During this
monitoring period, all the electricity consumed by the project is
comes from the electricity generated by the biogas generated

from the anaerobic fermentation process of the project,

therefore TDL,,y is not applicable.

Monitoring frequency The value can be changed once the tool is updated.

QA/QC procedures Default value of 20% is applied, which is the maximum value as

per Methodology tool 05 Version 03.0 and conservative

Purpose of data Calculation of project emission
Additional comment N/A

Fraction of volatile solids directed to aerobic treatment

Value(s) of monitored 100%

parameter
VEEEEIEn Rt SREllsl As this parameter is not monitored in the actual operation. So in
procedures the monitoring period, to be conservative, the value of this

parameter in the emission reduction calculation is 100%.

Monitoring frequency Annually
QA/QC procedures Value of Faer is applied as 100%, which is conservative.
Purpose of data Calculation of project emission

Additional comment During this monitoring period, there is no equip installed in the
project activity to monitor the influent into anaerobic digestion
and aerobic system, therefore the value of Faer is applied as

100%, which is conservative.

Data/parameter MS%;
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Source of data PDD

Value(s) of monitored

parameter

Measurement methods and

procedures of 100% is applied.

Monitoring frequency Annually

QA/QC procedures

is 100%.

Purpose of data Calculation of project emissions
Additional comment

NA
Data/parameter \'i
-
Source of data Daily operation record

will be discharged outside. Therefore,

Fraction of manure handled in system j in project activity

100%. As this parameter is not monitored during this monitoring
period. so, to be conservative, the value of this parameter in the
emission reduction calculation is 100% or total MS%; in different
treatment system is 100% since the treatment process of this
project is an anaerobic-aerobic combined treatment technology,

main including anaerobic fermentation, and aerobic composting.

All the manure flew into AWMSs to be treated, therefore, value

All the manure flew into AWMSs to be treated; no any manure
the value of this

parameter is 100% or total MS%; in different treatment system

Value(s) of monitored Ve- in
parameter Vi-  at outlet of inlet of
V¢- at the inlet of
period the anaerobic flare
) ] generator (m3)
digestion (m3) system
(m?3)
1/10/2020-
4,729,630.8 4,682,334.39 0.00
31/10/2020
01/11/2020-
4,574,236.2 4,528,494.05 0.00
30/11/2020
01/12/2020-
4,725,948.6 4,678,689.28 0.00
31/12/2020
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procedures

Monitoring frequency

QA/QC procedures

Purpose of data

Additional comment

Data/para
meter

Description

Source of

data

Gold Standard

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

01/01/2021-
4,730,261.4 4,682,958.53 0.00

31/01/2021

01/02/2021-
4,270,771.8 4,228,064.14 0.00

28/02/2021

01/03/2021-
4,732,070.4 4,684,749.54 0.00

31/03/2021

01/04/2021-
4,577,166.00 4,531,394.46 0.00

30/04/2021

01/05/2021-
4,726,144.8 4,678,883.49 0.00

31/05/2021

01/06/2021-
4,577,578.2 4,531,802.32 0.00

30/06/2021

01/07/2021-
4,730,008.2 4,682,708.33 0.00

31/07/2021

01/10/2020-
46,373,816.4 45,910,078.53 0.00

31/07/2021

VEEE == isnl=dbls i elalell Monitored continuously, record hourly and saved automatically

in the Data Collection System (DCS). The data can be obtained
from this system and the monthly data was exported by the staff
at the beginning of next month and then recorded in daily
operation record.

Continuously measured by flow meter 1, flowmeter 2 and

flowmeter 3.

Total 30 flow meters were calibrated on 18/09/2020 by an
officially accredited entity in compliance with JJG1029-2007"
Verification Regulation of Vortex-shedding Flowmeter” in China.
Please refer to Section C of the MR for more details.

Calculation of project emission

For this monitoring period, all the biogas produced is used for

power generation, no surplus biogas for the flaring system.

Daily operation record
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Value(s)
of
monitored
parameter

Measureme
nt methods
and

procedures

Monitoring
frequency
QA/QC

procedures

Purpose of
data

Additional
comment

period average (m3 dry gas/h)
Gua | Jiadi | Data | Bais | Zhong | Babaod | Tangc | Taojia | Tianxi | Fuwa
nxi ng ng hu shi ong un ng ang ng
farm | farm | farm | farm farm farm farm farm farm farm
01/10/2
020- 135. | 569. | 861. | 417. | 887.4 | 1192.5 | 607.6 | 414.7 | 650.3 | 620.
31/07/2 40 60 55 25 6 5 5 5 3 48
021

Monitored continuously, record hourly and saved automatically in the Data
Collection System (DCS). The data can be obtained from this system and the
monthly data was exported by the staff at the beginning of next month and then
recorded in daily operation record. Daily biogas flow is equal to the cumulative

value of 24 hours, and monthly biogas flow can be accumulated on daily basis.

Continuous measurement

Total 30 flow meters were calibrated on 18/09/2020 by an officially accredited
entity in compliance with 1JJG1029-2007" Verification Regulation of Vortex-
shedding Flowmeter” in China.

Please refer to Section C of the MR for more details.

Calculation of project emissions

N/A

Data/parameter Vit,db

Unit

Description

parameter

Value(s) of monitored period Average CH4 Concentration
01/10/2020-31/10/2020 59.98%
01/11/2020-30/11/2020 59.99%
01/12/2020-31/12/2020 59.97%
01/01/2021-31/01/2021 59.98%
01/02/2021-28/02/2021 60.00%
01/03/2021-31/03/2021 59.97%
01/04/2021-30/04/2021 59.98%
01/05/2021-31/05/2021 59.99%

m3 gas i/m3 dry gas

Volumetric fraction of greenhouse gas i in a time interval t on a

dry basis

Source of data Daily operation record
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Measurement methods and
procedures

Monitoring frequency

QA/QC procedures

Purpose of data
Additional comment

Value(s) of monitored
parameter

01/06/2021-30/06/2021 59.97%
01/07/2021-31/07/2021 59.98%

Measured continuously and record hourly by online gas
analysers installed at the outlet of the anaerobic digesters and
saved automatically in the DCS (Data Collection System).

The data can be obtained from this system and the monthly data
was exported by the staff at the beginning of next month and
then recorded in daily operation record. Daily and Monthly CH4
concentration was calculated based on the 24-hour average and
daily average CH4 concentration.

Continuous measurement

All the gas analysers were calibrated on 10/09/2020 by an
officially accredited entity in compliance with 1JG693-2011"
Verification Regulation of Alarmer Detectors of Combustible Gas”
in China. And the zero verification with an inert gas (N2) and one
reading verification with a standard gas (single calibration gas)
are implemented in the process of calibration, which is in
accordance with J1G693-2011. All calibration gases are from
Nanjing Changyuan Industrial Gas Co.Ltd, which is a qualified
reference materials manufacturer issued by the General
Administration of Quality Supervision, Inspection and
Quarantine of the People's Republic of China on 06/09/2017.
Please refer to Section C of the MR for more details.

Calculation of project emissions

N/A

Tt
K
Temperature of the gaseous stream in time interval t

Daily operation record

period Average Temperature(K)
01/10/2020-31/10/2020 310.75
01/11/2020-30/11/2020 310.05
01/12/2020-31/12/2020 310.45
01/01/2021-31/01/2021 308.55
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procedures

01/02/2021-28/02/2021 310.35
01/03/2021-31/03/2021 310.85
01/04/2021-30/04/2021 309.75
01/05/2021-31/05/2021 309.65
01/06/2021-30/06/2021 310.65
01/07/2021-31/07/2021 310.95

VEEE sz Ellsl Measured continuously by the biogas flow meters, since the

flowmeters can monitor other parameter such as Vtdb, Tt and Pt
simultaneously. And record hourly and saved automatically in
the DCS system. The readout of flowmeter was indicated
degrees Celsius (°C). Therefore, the temperature Tiy(K) is
calculated as the equation T(K)=t(°C) +273.15

The data can be obtained from this system and the monthly data
was exported by the staff at the beginning of next month and
then recorded in daily operation record. Daily and Monthly
temperature was calculated based on the 24-hour average and

daily average temperature.

Monitoring frequency Continuous measurement

QA/QC procedures

Value(s) of monitored
parameter

Gold Standard

Total 30 flow meters were calibrated on 18/09/2020 by an
officially accredited entity in compliance with 11G1029-2007"
Verification Regulation of Vortex-shedding Flowmeter” in China.
Please refer to Section C of the MR for more details.

Purpose of data Calculation of project emissions
Additional comment N/A

Pt

:

Pressure of the gaseous stream in time interval t
Daily operation record

period Average Pressure
01/10/2020-31/10/2020 101.325kpa
01/11/2020-30/11/2020 101.325kpa
01/12/2020-31/12/2020 101.325kpa
01/01/2021-31/01/2021 101.325kpa
01/02/2021-28/02/2021 101.325kpa

Climate Security and Sustainable Development

51



TEMPLATE-

01/03/2021-31/03/2021 101.325kpa
01/04/2021-30/04/2021 101.325kpa
01/05/2021-31/05/2021 101.325kpa
01/06/2021-30/06/2021 101.325kpa
01/07/2021-31/07/2021 101.325kpa

VEEEEnEisnlcdbs i elalell Measured continuously by the biogas flow meters since the
procedures flowmeters can monitor other parameter such as Vi, Tt and Pt
simultaneously. And record hourly and saved automatically in
the DCS system.

The data can be obtained from this system and the monthly data
was exported by the staff at the beginning of next month and
then recorded in daily operation record.

Daily and Monthly pressure was calculated based on the 24-hour

average and daily average pressure.

Monitoring frequency Continuous measurement

QA/QC procedures Total 30 flow meters were calibrated on 18/09/2020 by an
officially accredited entity in compliance with 11G1029-2007"
Verification Regulation of Vortex-shedding Flowmeter” in China.
Please refer to Section C of the MR for more details.

Purpose of data Calculation of project emissions
Additional comment N/A

Data/parameter Pit

Description Density of greenhouse gas i in the gaseous stream in time
interval t
Source of data Calculated

Value(s) of monitored Period Pit

parameter 01/10/2020-31/10/2020 0.00063 t/m3
01/11/2020-30/11/2020 0.00063 t/m3
01/12/2020-31/12/2020 0.00063 t/m3
01/01/2021-31/01/2021 0.00063 t/m3
01/02/2021-28/02/2021 0.00063 t/m3
01/03/2021-31/03/2021 0.00063 t/m3
01/04/2021-30/04/2021 0.00063 t/m?3
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01/05/2021-31/05/2021 0.00063 t/m3
01/06/2021-30/06/2021 0.00063 t/m3
01/07/2021-31/07/2021 0.00063 t/m3

VEEENEnEidnEdls el Calculated based on temperature of the gaseous stream in time

procedures interval t and pressure of the gaseous stream in time interval t.

Monitoring frequency Pressure and temperature are measured continuously by the

biogas flow meters

QA/QC procedures Calculated value according to the pressure and temperature
Purpose of data Calculation of project emissions
Additional comment NA

Bo, 17
miCHa/kg -dm

Description Maximum methane producing potential of the volatile solid
generated by animal type LT

Source of data IPCC 2006 table 10A-7 and 10A-8, chapter 10, volume 4

Value(s) applied Bo, LT (Market swine) =0.298
Bo, LT (Breeding swine) =0.29

VEEEnhidSdaloleSRETeM Bo, .1 can be measured as per ISO 11734:1995. As this
procedures parameter is not monitored in the actual operation. so, in the
monitoring period 0.29 m3CHa4/kg -dm is still applied. While the
actual methane producing potential of the volatile solid
generated by swine manure is 479.4ml/g VS according to the
public literature®,which is higher. Therefore 0.29 m3CHa4/kg -dm
applied in monitoring period is conservative.

Monitoring frequency Annually

QA/QC procedures The value is taken from published sources. The parameter
value should be updated on latest available public data source.

Purpose of data Used in project emission/baseline calculations
Additional comment N/A

Data/parameter Type
/

Description Type of barn and AWMS

Source of data Project proponent

8 The proposed project is located in Ganzhou, Jiangxi Province, China, Asia. According to Table 10A-7 and 10A-8 of
IPCC 2006 Guidelines for National Greenhouse Gas Inventories volume 4, chapter10, the maximum methane
producing potential(Bo,.r) for Market swine and Breeding swine in Asia region is 0.29 m?3 CHa/kg VS.

° http://www.doc88.com/p-9902182440715.html
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Value(s) applied N/A

VEESNEnEdnEdb RN The swine barn and AWMS layout and configuration are
procedures collected. Archive electronically during project plus 5 years.
Monitoring frequency Once for each monitoring period

QA/QC procedures After the first verification, only changes in the type of barn and
AWMS will be reported.

Purpose of data Confirm whether the implementation of project as design
Additional comment Swine barn and AWMS layout and configuration.

T

°C

Annual average ambient temperature at project site
Ganzhou Meteorological Bureau

Value(s) applied Time T (°C) Time T (°C)
Oct-2020 21.0 Mar-2021 18.5
Nov-2020 18.0 Apr-2021 20.0
Dec-2020 10.0 May-2021 25.5
Jan-2021 9.5 Jun-2021 29.0
Feb-2021 16.0 Jul-2021 31.5
Average ambient temperature in | 19.9
this monitoring period-

Calculated (°C)

Average ambient temperature in | 19.8
this monitoring period-public
data (°C)10

Data used in this monitoring | 19.8
period

Measurement methods and

procedures

Monitoring frequency

QA/QC procedures

Purpose of data
Additional comment

SDG 8

In this monitoring Period, the average ambient temperature at
Ganzhou Meteorological Observatory nearby project site is
19.9°C, the Annual average ambient temperature at project
site from public website is 19.8°C, so the applied annual
average ambient temperature at project site is 19.8, and the
MCF should be applied 77%.

monthly

Cross-Check with the Annual average ambient temperature at
project site from public website monthly
( https://www.tiangi24.com/ganzhou/history202109.html).

Used to select the annual MCF from IPCC 2006 Guidelines
NA

10 https://baike.baidu.com/item/%E8%B5%A3%E5%B7%9E/142839?fr=aladdin
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Number of males and females employed by the project
Jobs created for both men and women.
Record keeping book and labor contract

Value(s) of monitored 20 jobs are created including 10 males and 10 females
parameter
VEEEE i Edels Sl Source of data was record keeping book and cross checked by

procedures the labor contracts.

Monitoring frequency Once for each monitoring period.

QA/QC procedures After the first verification, only changes in employees will be
reported.

The results shall be cross checked with training records of
employees.

Purpose of data To demonstrate contribution to SDG 8.
Additional comment N/A

Data / Parameter Average monthly salary

Description This parameter states the payment conditions of the people

employed within the project. Equal pay for work of equal value
regardless of gender.

Source of data Payroll

Value(s) of monitored 5,000 RMB/person with equal salaries for men and women in the
parameter same post.

VEEEEIElEe et Eel The average monthly salary will be determined by the Payroll

procedures and cross checked by the labor contract.

Once for each monitoring period.
The results shall be also cross checked with labor contracts.
To demonstrate contribution to SDG 8.

SDG 7

Data / Parameter EGd,y
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Unit MWh

Description Quantity of electricity generation by capturing biogas

Source of data Daily operation report

Value(s) of monitored 01/10/2020-31/10/2020 5,912.51 MWh

parameter 01/11/2020-30/11/2020 5,794.55 MWh
01/12/2020-31/12/2020 6,055.62 MWh
01/01/2021-31/01/2021 6,135.06 MWh
01/02/2021-28/02/2021 5,644.24 MWh
01/03/2021-31/03/2021 6,287.61 MWh
01/04/2021-30/04/2021 5,580.66 MWh
01/05/2021-31/05/2021 5,835.88 MWh
01/06/2021-30/06/2021 5,510.66 MWh
01/07/2021-31/07/2021 5,620.62 MWh
01/10/2020-31/07/2021 58,377.41 MWh

VEEEE s lEesSEpisl Use electricity meters 1 installed at the outlet of generator.
procedures The readout records of electricity meter have been recorded at
24:00 of every day by the staff during the monitoring period.
The daily electricity generation is equal to the difference
between the previous day's and the next day's readings. Monthly

value is the sum of the daily electricity generation.

Monitoring frequency Continuous measurement and daily recording

QA/QC procedures total 10 meters were calibrated on 19/09/2020 by an officially
accredited entity in compliance with 1JG596-2012" Electrical
Meters for Measuring Alternating-current Electrical Energy” in
China.

Please refer to Section C of the MR for more details.

Purpose of data To demonstrate contribution to SDG 7.
Additional comment N/A

Mitigation Measure for Safeguarding Principles

Employee Training of biogas safety operation

/

Employees was trained on the safety operation of the biogas
Training notice

Value(s) of monitored Training for the biogas safety operation was held on 01/09/2020

parameter
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VEEEEElEle aEdelsSiElalel Training once a year
procedures The training content includes basic biogas knowledge, Operating
condition control, operating procedure, patrol inspection,
Operation management and failure process. All 20 staff in
manure treatment plants and 10 technicians from these 10
swine farms attended this training.

All staff strictly follow the operation procedures in the process of
operation and there are no safety accidents occurred during this

monitoring period. Therefore, the training is effective.

Attendance list can be proved that the training is held.
To demonstrate Mitigation Measure for Safeguarding Principles

D.3. Comparison of monitored parameters with last monitoring period

NA. This is the 15t monitoring period, no last monitoring period can be compared.

D.4. Implementation of sampling plan
>>

According to the PDD, the sample size will be recalculated due to the number of swine is changed

during the monitoring period. During this monitoring period, the sampling is implemented

according to the stratified sampling method for the monitoring of Wsite described in Section C of

MR. The detailed steps are as following:

1. the overall sample size based on the actual population of pigs in stock firstly is calculated.

2. As the project involved 10 swine farms (including 8 fattening farms and 2 breeding farms),
then the sample size in each swine farm is adjusted based on the proportion of the number

of each farm in the total number of 10 farms.

w

Similarly, the sample size of each age group of Market swine and Breeding swine in a farm
is also calculated based on the proportion of the number of each age group of Market swine

and Breeding swine to the total number of swine in two kinds of farms.

e

After the sample size in each age group of Market swine and Breeding swine of each swine
farm determined, the sample is conducted in every swine farm. Since swine in different age
are kept in the different pig houses, samples can be randomly selected from pig houses of

this age group.

ul

. After the samples are selected, the weight is measured in each farm monthly by weight

measurers and recorded in the weight record table.
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6. The sample will be marked after weighting and if the sample swine is still drawn next month,
then this sample swine needs to be discarded and a new sample swine is drawn, this will be

done every month until the end of the monitoring period.

Step 1 overall sample size calculation

According to “Standard: Sampling and surveys for CDM project activities and programmes of
activities (Version 09.0)”, the desired confidence level is 95% and the desired precision is 10%.
According to statistical principles and sampling survey method, 423 samples should be sufficient
to satisfy the desired confidence and precision. For mean value sampling, the required sampling

quantity is calculated by the following steps:

725 Z*(o”1X?)
S ap —ZV? /¢
n]. d2 d2/X2

n2= niN/(N+n1)

n3=Bnz

nsa= n3/r

n= n4 (110%)

Where:
the Z-statistic and the value taken is 1.96 (corresponding to 95% confidence level);
the standard deviation;
the maximum error of estimate;

the mean value of samples;

Z

o

d

X

V the coefficient of variation, V= 0/X<1 and its maximum value 1 is taken;

e the allowed relative sampling error (“precision”) and the value taken is 10%

N the total number of swine population 577,823;

B the survey design effect and the B value taken is 1 because for stratification sampling the B

value is less than or equal to 1;

r the survey reply rate and the value taken is 100%;

110% 10% contingency was added to produce the final sample size;

ni, N2, n3, n4, N the adjusted values after each step with n being the final number of samples to
be taken. Actually, n4 is the required number of samples based on calculation,

10% contingency was added to n4 to produce n in this sampling.

Z 4 e N B r
1.96 1 10% 577,823 1 100%
n; 72V /e? 384

n niN/(N+njz) 384

ns Bn; 384

N4 ns/r 384

n ng (110%) 423
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Step 2 adjust sample size based on the proportion of the number of each farm in the
total number of 10 farms

Stratified sampling (with samples of 423) was used for the monitoring of Wsite. However, the
samples number in the ten subsidiary farms is decimals according to the proportion of the
number of each farm in the total number of 10 farms. To be conservative, both the samples
number of the ten subsidiary farms is adjusted to be integer value. As a result, 429 samples of

swine population were selected within the project boundary using Excel to ensure conservation.

The distribution of the samples in each swine farm shows as follow:

NO. | Swine farm | Sample number
1 Guanxi 10
2 Jiading 38
3 Datang 58
4 Baishu 28
5 Zhongshi 60
6 Babaodong 80
7 Tangcun 41
8 Taojiang 28
9 Tianxiang 44
10 Fuwang 42

Total 429

Step 3 Determine sample size based on the proportion of the number of each age group
of Market swine and Breeding swine to the total number of swine in two kinds of farms.
According to the methodology ACM0010, each defined livestock population should be classified
into a minimum of three age categories. Nursery phase, Growing phase and Mature phase in
fattening farms and breeding farms was be selected through the proportion of swine population
in three age categories during this monitoring period. At the same time, to be conservative, both
the samples number of the three age categories is adjusted to be integer value.

In conclusion, 445 samples of swine population are fixed and the distribution of the samples for

three age categories in each swine farm shows as follow:

Nursery Growing Mature
NO. Swine farm Sample number
phase phase phase
1 Guanxi 11 3 4 4
2 Jiading 40 12 14 14
3 Datang 60 18 22 20
4 Baishu 29 9 10 10
5 Zhongshi 62 19 22 21
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6 Babaodong 82 24 29 29
7 Tangcun 42 12 15 15
8 Taojiang 30 10 10 10
9 Tianxiang 45 13 16 16
10 Fuwang 44 13 16 15

Total 445 120 142 139

Step 4 sampling and measure

After the sample size in each age group of Market swine and Breeding swine of each swine farm
determined, the sample and measure are conducted in every swine farm. Since swine in different
age are kept in the different pig houses, samples can be randomly selected from pig houses of
this age group. After the samples are selected, the weight is measured in each farm monthly by
weight measurers and recorded in the weight record table. If the same sample is taken the
following month, then a new sample will be taken. This will be done every month until the end
of the monitoring period.

For this monitoring period, the sample size is determined at the beginning of the monitoring
period, then samples are selected randomly from pig houses of this age group by the technicians
in the swine farms and then be measured by weight measures in the middle of each month. At
the same time, the measured value is recorded in the weight record table by the technicians in
the swine farms.

At last, monthly average Wsite of market swine and breeding swine was calculated based on Wisite

of all market swine sample and breeding swine sample.

All of the sample size will be changed at the beginning of the next monitoring period during the
credit periods according to the actual population of pigs in stock, a new round of sampling will

be conducted as this sampling method.

The Monitoring Team implemented the sampling investigation strictly follow the guidance. The

monitoring data will be collected throughout the entire crediting period of the project.

According to Standard: Sampling and surveys of CDM project activities and programmes of

activities (Version 09.0), confidence/precision have been calculated and checked as follows:

1. The stratified estimated overall mean

The sample estimate of the overall mean is calculated with the equation below:

k
g.
mStratZZlemi (1)
i=a
Where:

Mstrat The stratified estimated overall mean
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gi Size of the it" district where i=a,...,k
N Population total (577,823)

mi Mean of the ith district where i=a,...,k

2. The standard error of the stratified estimated overall mean

The standard error of the stratified estimated overall mean is calculated as follows:

SD;’ (2)

i

k
.6 (Msyrad) = | ) G2 X (1= x
"N 9i

Where:

s.e.(mstrat) Standard error of the stratified estimated overall mean
gi Size of the it district where i=a,...,k

N Population total (577,823)

ni Number of sampled units the it" district where i=a, ...,k

SDi? Variance of the it district where i=a,...,k

3. t-value

t-value is depending on:

(i) The level of confidence, and

(ii) The size of the sample.

The t-value associated with 95% confidence and the sample size of 445 is 1.9653 as derived in

Microsoft Excel using the TINV function.

4. Precision
The precision associated with an estimate is:

t-value x standard error of the mean

5. Calculation results

For Wsite, according to “Standard: Sampling and surveys for CDM project activities and
programmes of activities (Version 09.0)”, the desired confidence level is 95% and the desired
precision is 10%. According to statistical principles and sampling survey method, 445 samples
should be sufficient to satisfy the desired confidence and precision.

The calculation results are shown below. For more details of these calculations, please refer to

the ER calculation spread sheet.

Period t-value Mstrat s.e.(Mstrat) Precision Relative Precision
01/10/2020 - 30/10/2020 1.9653 69.35 1.1774 2.3139 3.34%
01/11/2020 - 30/11/2020 1.9653 69.29 1.2211 2.3999 3.46%
01/12/2020 - 31/12/2020 1.9653 69.00 1.2198 2.3973 3.47%
01/01/2021 - 31/01/2021 1.9653 69.39 1.2114 2.3808 3.43%
01/02/2021 - 29/02/2021 1.9653 69.07 1.2089 2.3758 3.44%
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01/03/2021 - 31/03/2021 1.9653 70.39 1.2355 2.4281 3.45%
01/04/2021 - 30/04/2021 1.9653 69.33 1.2251 2.4077 3.47%
01/05/2021 - 31/05/2021 1.9653 69.21 1.2628 2.4818 3.59%
01/06/2021 - 30/06/2021 1.9653 69.60 1.2279 2.4132 3.47%
01/07/2021 - 31/07/2021 1.9653 69.10 1.1980 2.3545 3.41%

In conclusion, the 445 samples are sufficient to satisfy the desired confidence and precision.
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SECTION E.  CALCULATION OF SDG IMPACTS

E.1. Calculation of baseline value or estimation of baseline situation of each
SDG Impact

>>

SDG 7 Impact of baseline situation

From 01/10/2020 to 31/12/2020, 0 MWh of electricity can be generated through capturing
biogas without the project activity.

From 01/01/2021 to 31/07/2021, 0 MWh of electricity can be generated through capturing
biogas Without the project activity.

Without the project activity, 0 MWh of electricity can be generated through capturing biogas
during the 15t monitoring period from 01/10/2020 to 31/07/2021.

SDG 8 Impact of baseline situation

From 01/10/2020 to 31/12/2020, SDG 8 baseline impact was 0 job created and 0 monthly
earning got without the project activity.

From 01/01/2021 to 31/07/2021, SDG 8 baseline impact was 0 job created and 0 monthly
earning got without the project activity.

Without the project activity, SDG 8 baseline impact was 0 job created and 0 monthly earning
got during the 15t monitoring period from 01/10/2020 to 31/07/2021.

SDG 13 Impact of baseline situation
As per section B.6 of the PDD, baseline emissions in year y (BEy) can be calculated as follows,

Baseline emissions are:

BE, = BEcysy + BEnz0y + BEiec/neat,y (Equation 1)
where:
BEy Baseline emissions in year y (t COy/yr)
BEch4, y Baseline CH4 emissions in year y (t CO/yr)
BEn2o, v Baseline N,O emissions in year y (t COz/yr)
BEelec/heat,y Baseline CO, emissions from electricity and/or heat used in the baseline (t CO»/yr)

i) Baseline CH4 emissions (BEcha4, y)
BEcysy = GWPcyy * Doy * X j 17 (MCF; % Bo 1 * Npp % VSyr,, * MS%p, ;) (Equation 2)

where:
BEcHa, y Baseline CH4 emissions in year y (t CO2/yr)
GWPcha Global Warming Potential (GWP) of CH4 (t COze/t CH4)
Dcha Density of CH4 (t/m?3). 0.00067t/m3 at room temperature(20°C)and 1lam pressure.
MCF; Annual methane conversion factor (MCF) for the baseline AWMSj. IPCC 2006, Table

10.17, chapter 10, volume 4.
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Bo,LT Maximum methane producing potential of the volatile solid generated by animal
type LT (m3CHas/kg -dm)

Nt Annual average number of animals of type LT for the year y (number)

VSity Annual volatile solid excretions for livestock LT entering all AWMS on a dry matter

weight basis (kg -dm/animal/yr)

MS%pg) Fraction of manure handled in system j in the baseline. In this project, the baseline
manure management system is uncovered anaerobic lagoon only. The amount of
manure handled by the anaerobic lagoon is 100%. MS%sg,; =100%

LT Type of livestock

j Type of treatment system

Estimation of various variables and parameters for above equations:

(A) As per PDD, VS.1,y shall be determined in following way.

Scaling default IPCC values VSadefauit to adjust for a site-specific average animal weight as shown

in equation below:

VSiry = (%) * VSaeraunr * nd,y, (Equation 3)
where:

VSiT,y Annual volatile solid excretions for livestock LT entering all AWMS on a dry matter
weight basis (kg -dm/animal/yr)

Wiite Average animal weight of a defined livestock population at the project site (kg)

Waefault Default average animal weight of a defined population (kg)

VSefault Default value for the volatile solid excretion per day on a dry-matter basis for a defined
livestock population (kg-dm/animal/day)

ndy Number of days treatment plant was operational in year y

(B)Annual average number of animals of type LT (N.1) shall be determined in one of

the following ways, presented in order of preference

Option 1:
N. .
Nyp = Ngg 7 * ( 3”6'?) (Equation 4)

where:

NiT Annual average number of animals of type LT for the year y (number)

Nda,LT Number of days animal of type LT is alive in the farm in the year y (number)

Np,Lt Number of animals of type LT produced annually for the year y (number)
Option 2:

If the project developer can monitor in a reliable and traceable way the daily stock of animals in
the farm, discounting dead animals and animals discarded from the productive process from the

daily stock, then the annual average number of animals (N.t) may be calculated as follows:
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N = Y35 NaaLr (E ti 5
= T quation 5)

where:
Nt Annual average number of animals of type LT for the year y (number)
Naa,LT Daily stock of animals of type LT in the farm, discounting dead and discarded animals

(number)

There are two types of swine in this project, i.e., Market swine and Breeding swine. For Market
swine, since there is no way to trace the daily stock, so the Option 1 is adopted to calculate Nc.r
for Market swine. For Breeding swine, the PP can monitor the daily stock of breeding swine in a
reliable way, discounting dead breeding swine and discarded them from the productive process

from the daily stock. So, the Option 2 is adopted to calculate N.t for Breeding swine.

(C) Maximum methane producing potential(Bo,.T1)
According to applied methodology ACM0010(Version 08.0), this value varies by species and diet.
Default values are used, and they are taken from tables 10A-4 through 10A-9 (IPCC 2006

Guidelines for National Greenhouse Gas Inventories volume 4, chapterl0).

The proposed project is located in Ganzhou city, Jiangxi Province, China, Asia. According to Table
10A-7 and 10A-8 of IPCC 2006 Guidelines for National Greenhouse Gas Inventories volume 4,
chapter10, the maximum methane producing potential(Bo,.t) for Market swine and Breeding

swine in Asia region is 0.29 m3 CHa/kg VS.

(D) Annual methane conversion factor (MCF;) for the baseline AWMS;

(a)The MCF;values given in Table 10.17, chapter 10, volume 4, IPCC 2006 Guidelines should be
used. MCF; values depend on the annual average temperature where the anaerobic manure
treatment facility in the baseline existed. For this project, the annual average temperature is
19.8Cand the value of 77% is applied.

(b)A conservativeness factor should be applied by multiplying MCF; values (estimated as per

above bullet) with a value of 0.94, to account for the 20% uncertainty in the MCF; values as
reported by IPCC 2006.

ii)Baseline N20 emissions (BEn2o,y)

1

BEN20,y = GWPyz0 * CFyz0-nn * Tooo ¥ (Enzo,py + Enzoipy’ (Equation 6)
where:
BEn2o,y Annual baseline N;O emissions in (t COze/yr)
GWPn20 Global Warming Potential (GWP) for N,O (t CO2e/tN20)
CFn20-n,N Conversion factor N>O-N to N,O (44/28)
Enz0,0,y Direct N>O emission in year y (kg N>O-N/year)
Enzo,1D,y Indirect N>O emission in year y (kg N>O-N/year)
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where:

Enz0,0,y

EFn20,D,i

NEX_ty

MS %1 ;
Nt

Enzopy = 2jir EFnzop,j * NEXy 1y * Nyp * MS%p, (Equation 7)

Direct N,O emission in year y (kg N>O-N/yr)

Direct N>O emission factor for the treatment system j of the manure management system
(kg N2O-N/kg N).(Estimated with site-specific, regional or national data if such data is
available, otherwise use default EF; from Table 10.21, chapter 10, volume 4, in the IPCC
2006 Guidelines for National Greenhouse Gas Inventories). The site-specific, regional or
national data are not available, so this project activity adopts default EFs.

Annual average nitrogen excretion per head of a defined livestock population (kg
N/animal/yr) estimated as described in appendix 2

Fraction of manure handled in system j (fraction)

Annual Average number of animals of type LT for the year y estimated as per equation (4)

or (5) (number)

Enzo,1p,y = Zjit EFnzop * Fgasmsjir * NEXp 1y * Ny * MS%pg; (Equation 8)

where:

Enzo,1D,y

EFn20,10

NEXLr,

MS%pg)

Fgasms,j,LT

\Th

Indirect N,O emission in year y (kg N,O-N/year)

Indirect N>O emission factor for N;O emissions from atmospheric deposition of nitrogen on
soils and water surfaces (kgN20O-N/kg NH3-N and NOx-N). (Estimated with site-specific,
regional or national data if such data is available. Otherwise, default values for EF4 from
Table 11.3, chapter 11, volume 4 of IPCC 2006 Guidelines for National Greenhouse Gas
Inventories

can be used). The site-specific, regional or national data are not available, so this project
activity adopts default EFa.

Annual average nitrogen excretion per head of a defined livestock population (kg
N/animal/yr) estimated as described in appendix 2

Fraction of manure handled in system j (fraction)

Default values for nitrogen loss due to volatilisation of NHsz and NOx from manure
management (fraction)

Annual Average number of animals of type LT for the year y estimated as per equation (4)

or (5) (number)

Estimation of various variables and parameters for above equations:

(A) As per PDD, the procedure for estimating NEX.7,y in following way:

In the absence of availability of project specific information on protein intake, which should be
justified in the CDM-PDD, national or regional data should be used for the nitrogen excretion
NEXuyr,y, if available. In the absence of such data, default values from Table 10.19 of the IPCC

2006, volume 4, chapter 10) may be used and should be corrected for the animal weight at the

project site in the following way:

where:

Wiite .
NEXyr,y = Wdef:u_lt * NEXipce default (Equation 9)
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NEXLit,y Annual average nitrogen excretion per head of a defined livestock population (kg
N/animal/yr)

Wiite Average animal weight of a defined livestock population at the project site (kg)

Wetault Default average animal weight of a defined population (kg)

NEX 1pcc default Default value for the nitrogen excretion per head of a defined livestock population (kg
N/animal/year)

NEXipcc aefaute = Nrate(ry * 1ooc * 36511 (Equation 10)
where:
Nrate(T) the default N excretion rate, kg N/ (1000 kg animal mass)/ day, Table 10.19, chapter
10, volume 4 of IPCC 2006 Guidelines
TAM Typical animal mass for livestock in kg/animal

iii) Baseline CO2 emission from electricity and/or heat used in the baseline
BEelec/heat,y = BEEC,y + BEHG,y (Equat'on 11)
where:

BEelec/heat,y Baseline CO, emissions from electricity and/or heat used in the baseline (t CO2/yr)
BEec,y Baseline emissions associated with electricity generation in year y (t COy/yr)

BEhg,y Baseline emissions associated with heat generation in year y (t CO2/yr)

As described in PDD, the baseline scenario of this project is uncovered anaerobic lagoon, and no
heat used in the baseline, only minor electricity is used, so the emission can be excluded for
simplification. In addition, the biogas generated during the treatment process in this project will
be captured for power generation and all the electricity generated from this project is used by
the AWMS and 10 swine farms. The electricity generated is connected to another user or to the
regional power grid. So, the baseline CO2 emission from electricity and/or heat used in the

baseline is 0, which is conservative.

1 This formula refers to the formula 10.30 in chapter 10 volume IPCC2006.
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Table 7 Basic parameter

VSLT,y (kg-d m/ NEXIPCC (kg NEXLT,y (kg
Ner Naa Wisite (kg) ) ) )
- animal/year) (day) N/animal/year) N/animal/year)
ime Ngd a
Market Breeding Market Breeding Market Breeding ey Market Breeding Market Breeding
swine swine swine swine swine swine swine swine swine swine
01/10/2020-
462,384 115,528 61.1 75.2 20.30 24.98 31 0.36 0.21 0.80 0.56
31/10/2020
01/11/2020-
462,384 115,171 67.8 75.0 21.81 24.12 30 0.35 0.20 0.85 0.54
30/11/2020
01/12/2020-
462,384 115,078 67.9 73.5 22.55 24.42 31 0.36 0.21 0.88 0.55
31/12/2020
01/01/2021-
462,384 115,605 67.7 76.0 22.50 25.24 31 0.36 0.21 0.88 0.57
31/01/2021
01/02/2021-
462,384 115,372 67.6 75.0 20.28 22.50 28 0.33 0.19 0.79 0.50
28/02/2021
01/03/2021-
462,384 115,826 69.1 75.5 22.95 25.09 31 0.36 0.21 0.90 0.56
31/03/2021
01/04/2021-
462,384 115,541 67.9 74.9 21.84 24.08 30 0.35 0.20 0.86 0.54
30/04/2021
01/05/2021-
462,384 115,102 68.1 74.4 22.61 24.71 31 0.36 0.21 0.89 0.55
31/05/2021
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01/06/2021-
462,384 115,593 68.1 75.7 21.88 24.34 30 0.35 0.20 0.86 0.55
30/06/2021
01/07/2021-
462,384 115,574 68.0 73.7 22.57 24.49 31 0.36 0.21 0.88 0.55
31/07/2021
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Table 8 The calculation result of BEcha,y

Parameter Value Unit
species Market Swine Breeding Swine
GWPch4 25/28 25/28 tCO2/tCH4
Dcha4 0.00067 0.00067 t/m3
MCF; 77% 77% %
Conservative Factor 0.94 0.94 /
MCF with cons. Factor 0.7238 0.7238 /
Bo,.T 0.29 0.29 m3 CH4 /kg_dm
Nt Refer to Table 7
Wiite Refer to Table 7
Woefault 28 28 kg
VSdefault 0.3 0.3 Kg-dm/animal/day
VSit,y Refer to Table 7
MS%p,; 100% 100% %

Ndy Refer to Table 7
01/10/2020-31/12/2020 134,906 tCOze
01/01/2021-31/07/2021 359,069 tCO2e

BEcHa,y 493,975 tCOze
Table 9 The calculation result of BEn2o,y
Parameter Value Unit
species Market Swine | Breeding Swine
EFnzo,p,; 0 0 kg N2O-N/kg N
EFnzo0,1p,5 0.01 0.01 kg N2O-N/kg N
Nrate(r) 0.42 0.24 kg N/1000kg animal mass/day
NEXipcc default Refer to Table 7
Wsite Refer to Table 7
TAM 28.00 28.00 kg
Woaefauit 28 28 kg
NEX,t,, Refer to Table 7
Nt Refer to Table 7
MS%p,; 100% 100% /
Fgasm 40% 40% /
GWPn20 298/265 298/265 tCO2/t N2O
CFn20,N-N 1.57 1.57 Conversion Factor N2O-N to N,O
01/10/2020-31/12/2020 2,551 tCOze
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01/01/2021-31/07/2021 5,403 tCOze
BEn20,y 7,954 tCOse

Table 10 The calculation results of baseline emissions for SDG 13

Period BEcha(tCO2e) BEn20,y(tCO5e) BE, (tCOze)
01/10/2020-
134,906 2,551 137,457
31/12/2020
01/01/2021-
359,069 5,403 364,472
31/07/2021
15t monitoring period 493,975 7,954 501,929

Total SDG 13 baseline impact (baseline emissions) of the 15t monitoring period was 501,929
tCOze.

E.2. Calculation of project value or estimation of project situation of each
SDG Impact

>>

SDG 7 Impact of project situation

From 01/10/2020 to 31/12/2020, 17,762.68 MWh of electricity was generated through capturing
biogas.

From 01/01/2021 to 31/07/2021,40,614.73 MWh of electricity was generated through capturing
biogas.

For the 15t monitoring period from 01/10/2020 to 31/07/2021, total 58,377.41MWh of electricity

was generated through capturing biogas.

SDG 8 Impact of project situation

From 01/10/2020 to 31/12/2020, 20 jobs for local people were created (including 10 females
and 10 males), the average monthly earnings of employees were 5,000 RMB/person. Equal
salaries were paid for men and women in the same position.

From 01/01/2021 to 31/07/2021, 20 jobs for local people were created (including 10 females
and 10 males), the average monthly earnings of employees were 5,000 RMB/person. Equal
salaries were paid for men and women in the same position.

For the 1St monitoring period from 01/10/2020 to 31/07/2021, 20 jobs for local people were
created (including 10 females and 10 males), the average monthly earnings of employees were

5,000 RMB/person. Equal salaries were paid for men and women in the same position.

SDG 13 Impact of project situation

As per section B.6 of the PDD, project emissions can be calculated as follows,
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PEy = PEspy + PEsery + PEnzoy + PErc/rc,y (Equation 12)
where:
PEy Project emissions in year y
PEnD,y Project emissions associated with the anaerobic digester in year y (t COze/yr)
PEnery Project CH4 emissions from aerobic AWMS treatment (t COze/yr)

PEn2oy  Project N,O emissions in year y (t CO2/yr)
PEec/rc,y  Project emissions from electricity consumption and fossil fuel combustion (t COze/yr)

i) Project emissions associated with the anaerobic digester in year y (PEap,y)

Based on the methodology ACM0010” GHG emission reductions from manure management
systems (Version 08.0)". PEap,y is determined using the methodological tool “"Project and leakage
emissions from anaerobic digesters”.

According to the TOOL14" Project and leakage emissions from anaerobic digesters (Version

02.0)", the project emissions associated with the anaerobic digester (PEap,y) are determined as

follows:
PE,py = PEgcy + PEpcy + PEcyay + PEfigrey (Equation 13)
where:
PEap,y Project emissions associated with the anaerobic digester in year y (t COze)
PEcc., Project emissions from electricity consumption associated with the anaerobic digester in
year y (t COze)
PErc, Project emissions from fossil fuel consumption associated with the anaerobic digester in year
y (t COze)
PEchH4, y Project emissions of methane from the anaerobic digester in year y (t COze)
PEtiare,y Project emissions from flaring of biogas in year y (t COze)

The biogas generated during the treatment process in this project will be captured for power
generation and all the electricity generated from this project will be used by the AWMSs and 10
swine farms. The electricity generated will not be connected to another user or the regional
power grid. As the electricity consumption of the anaerobic digestion system cannot be measured
separately from the entire AWMSs, so the Project emissions from electricity consumption
associated with the anaerobic digester and that is not related to the anaerobic digester is
calculated together.

The project emissions from electricity consumption calculated according to the “Baseline, project

and/or leakage emissions from electricity consumption and monitoring of electricity generation”,

PEgcy = Xjir ECpyyy * EFggjy * (1 + TDL;y) (Equation 14)
Where
PEec,y Project emissions from electricity consumption in year y (t COze)
EGry,y Quantity of electricity consumed by the project electricity consumption source j in year y
(MWh/yr)
EFer;, v Emission factor for electricity generation for source j in year y (t CO2/MWh)
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Average technical transmission and distribution losses for providing electricity to source j in

year y

TDL,y

During this monitoring period, most of the electricity consumed by the project came from the
electricity generated by the biogas generated from the anaerobic fermentation process of the
project, which is belongs to self-generated and self-consumed. The electricity consumption of

AWMSs were sourced from the grid company when the biogas generators were not operation.

The anaerobic digestion process of this project does not involve the use of fossil fuels, so the
project emissions from fossil fuel consumption associated with the anaerobic digester is 0, i.e.,
PEFC,y:0

The residual gas is sent to flare system (if any) and project emissions from flaring of biogas
(PEtiare,y) shall be estimated using the tool ™ Project emissions from flaring”. For this monitoring

period, there is no residual gas to be flared, so PEfiare,y=0.

In summary, the Project emissions associated with the anaerobic digester in year y (t COze) is
the Project emissions of methane from the anaerobic digester in year y (t COze). i.e., PEap,y=

PEcHa, y.

Determination of project emissions of methane from the anaerobic digester (PEcha,y)

PEcna,y was determined following the step 4 of the applied tool “Project and leakage emissions
from anaerobic digesters(Version 02.0)".Project emissions of methane from the anaerobic
digester include emissions during maintenance of the digester, physical leaks through the roof
and side walls, and release through safety valves due to excess pressure in the digester. These

emissions are calculated using a default emission factor (EFcu4, defautt), as follows:

PEchay = Qcray * EFcnaaerautc * GWPcpy (Equation 15)
where:
PEcHa, y Project emissions of methane from the anaerobic digester in year y (t COze)
QcHa,y Quantity of methane produced in the anaerobic digester in year y (t CHa4)
EFcHa,default Default emission factor for the fraction of CH4 produced that leaks from the anaerobic
digester (fraction)
GWPcH4 Global warming potential of CH4 (t CO, / t CH4)

Estimation of various variables and parameters for above equations:

(A) Quantity of methane produced in the anaerobic digester Qch4,y

As per PDD, the biogas is produced and collected from anaerobic digestion process. The
flowmeters are installed at the outlet of the biogas digesters and the measured on an hourly
basis time interval. So the quantity of methane produced in the digester in year y (Qcus,y) is the

accumulation of the mass flow of methane in the gaseous stream in an hourly basis time interval.
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i.e., Qchay =X¥°0F;

The mass flow of greenhouse gas i (Fi,t) is determined as follows:

Fit = Viap * Vitap * Pie (Equation 16)
pie = L (Equation 17)
’ Ry Tt
where:
Fi ¢ Mass flow of greenhouse gas i in the gaseous stream in time interval t (kg gas/h)
Vt,db Volumetric flow of the gaseous stream in time interval t on a dry basis (m3 dry gas/h)
Vi tdb Volumetric fraction of greenhouse gas i in the gaseous stream in a time interval t on a dry
basis (m3 gas i/m3 dry gas)
Pit Density of greenhouse gas i in the gaseous stream in time interval t (kg gas i/m3 gas i)

P: Absolute pressure of the gaseous stream in time interval t (Pa)
MM; Molecular mass of greenhouse gas i (kg/kmol)
Ry Universal ideal gases constant (Pa.m3/kmol.K)
Tt Temperature of the gaseous stream in time interval t (K)

ii) Project CH4 emissions from aerobic AWMS treatment (PEaer, y)
IPCC guidelines specify emissions from aerobic lagoons as 0.1 per cent of total methane
generating potential of the waste processed, which can be used as a default for all types of
aerobic AWMS treatment.
PEjery = GWPgyy * Doy * 0.001 % Fppp # [[18=1(1 — Rysn)] * X or(Boir * Nup * VSpry, * MS%;) + PEg,
(Equation 18)

where:

GWPch4 Global Warming Potential (GWP) of CH4 (t CO.e/tCHa)

Rys,n Fraction of volatile solid degraded in AWMS treatment method n of the N treatment steps
prior to waste being treated (fraction)

Dcha Density of CH4 (t/m?3)

Faer Fraction of volatile solid directed to aerobic system (fraction)

LT Type of livestock

Bo,LT Maximum methane producing potential of the volatile solid generated by animal type LT
(m3CHa/kg dm)

VSity Annual volatile solid excretion livestock type LT entering all AWMS on a dry matter weight
basis in (kg -dm/animal/yr)

NLt Annual average number of animals of type LT for the year y (number) as estimated in
equation (5(a)) or (5(b))

PEs,y Project CH4 emissions from sludge disposed of in storage pit prior to disposal during the
year y (t COze/yr)

MS%; Fraction of manure handled in system j in the project activity (fraction)

All sludge produced from the aerobic composting will be used for land application, which is

calculated as leakage emission, so the PEs|,y=0.
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So, PEjery = GWPchy * Depg * 0.001 % Fypp % [Hﬁ:l(l - RVS,n)] * Zj,LT(BO,LT * Npp x VSppy * MS%]-)
(Equation 19)

where:

GWPch4 Global Warming Potential (GWP) of CH4 (t CO2e/tCH4)

Rvs,n Fraction of volatile solid degraded in AWMS treatment method n of the N treatment steps
prior to waste being treated (fraction)

Dcha Density of CH4 (t/m?3)

Faer Fraction of volatile solid directed to aerobic system (fraction)

LT Type of livestock

Bo,LT Maximum methane producing potential of the volatile solid generated by animal type LT
(m3CHa4/kg dm)

VSity Annual volatile solid excretion livestock type LT entering all AWMS on a dry matter weight
basis in (kg -dm/animal/yr)

NLT Annual average number of animals of type LT for the year y (number) as estimated in
equation (5(a)) or (5(b))

MS%; Fraction of manure handled in system j in the project activity (fraction)

iii) Project N2O emissions in year y (PEn2o,y)

PEp30y = GWPyz0 * CEyzo-n N * ﬁ * (En20.py T Enzoup.y) (Equation 20)
where:
PEn2o,y Project N>O emissions in year y (t COx/yr)
GWPn20 Global Warming Potential (GWP) for N>O (t COze/tN;0)
CFn20-n,N Conversion factor N>O-N to N20 (44/28)
En20,0,y Direct N>O emission in year y (kg N>O-N/year)
Enzo,10,y Indirect N2O emission in year y (kg N>O-N/year)
Enzopy = 2jir EFnzop,j * NEX ry * Nyp * MS%); (Equation 21)
where:
Enz0,0,y Direct N2O emission in year y (kg N>O-N/yr)
EFn20,D,i Direct N2O emission factor for the treatment system j of the manure management system
(kg N20-N/kg N)
NEXLiT,y Annual average nitrogen excretion per head of a defined livestock population (kg
N/animal/yr) estimated as described in appendix 2
MS%; Fraction of manure handled in system j (fraction)
NLT Annual Average number of animals of type LT for the year y estimated as per equation
(4) or (5) (number)
Enzoipy = 2Zjur EFn20,D * Fgasmsjur * NEXpry * Nup * MS%;  (Equation 22)
where:

Enzo,10,y Indirect N;O emission in year y (kg N,O-N/year)
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EFn20,10

NEX_ty

MS%;

Fgasms,j, LT

Nt

Indirect N;O emission factor for N>O emissions from atmospheric deposition of nitrogen on
soils and water surfaces (kgN,O-N/kg NH3-N and NOx-N)

Annual average nitrogen excretion per head of a defined livestock population (kg
N/animal/yr) estimated as described in appendix 2

Fraction of manure handled in system j (fraction)

Default values for nitrogen loss due to volatilisation of NH3z and NOx from manure
management (fraction)

Annual Average number of animals of type LT for the year y estimated as per equation (4)

or (4) (number)

iV) Project emissions from use of heat and/or electricity (PEeiec/heat)

where:
PEEC,y

PErc,y

These emissions should only be considered for consumption of electricity or heat that is not
related to the anaerobic digester. As described in above, since the electricity consumption that

is not related to the anaerobic digester cannot be separated from the total electricity

PEEC/FC,_’Y = PEEC,y + Z] PEFC,j,y (Equation 23)

Project emissions from electricity consumption in year y. The project emissions from
electricity consumption will be calculated following the latest version of the “Tool to calculate
baseline, project and/or leakage emissions from electricity consumption”. In case, the
electricity consumption is not measured then the electricity consumption shall be estimated

as follows ECp,, = ¥, CP;, 8760, where CP;y is the rated capacity (in MW) of electrical

equipment i used for the project activity.

Project emissions from fossil fuel combustion in process j during the year y. The project
emissions from fossil fuel combustion will be calculated following the latest version of the
“Tool to calculate project or leakage CO; emissions from fossil fuel combustion”. For this
purpose, the processes j in the tool corresponds to all fossil fuel combustion in the AWMS
(not including fossil fuels consumed for transportation of feed material and sludge or any

other on-site transportation).

consumption, therefore the emission for consumption of electricity is calculated in PEec,y.

No fossil fuel was consumed in process that is not related to the anaerobic digester, so PErc,y=0

Therefore, PEeiec/heat that is not related to the anaerobic digester =0

Table 11 The calculation result of PEec,y

i EFer,j,y PEec,y
Time ECPJJ,y (MWh) TDLj,y

(tCO2/MWh) (tCOse)
01/10/2020-31/10/2020 261.67 0.57205 20% 179.62
01/11/2020-30/11/2020 348.89 0.57205 20% 239.50
01/12/2020-31/12/2020 407.04 0.57205 20% 279.42
01/01/2021-31/01/2021 436.11 0.57205 20% 299.37
01/02/2021-28/02/2021 203.52 0.57205 20% 139.71
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01/03/2021-31/03/2021 290.74 0.57205 20% 199.58
01/04/2021-30/04/2021 145.37 0.57205 20% 99.79
01/05/2021-31/05/2021 0.00 0.57205 20% 0.00
01/06/2021-30/06/2021 0.00 0.57205 20% 0.00
01/07/2021-31/07/2021 0.00 0.57205 20% 0.00
01/10/2020-31/12/2020 - - - 699
01/01/2021-31/07/2021 - - - 738
Table 12 The calculation result of PEchay
Time CWPena EFcrs detaut ( Qcra,y (tCHa) PEana
(tCO2/tCH4) | tCH, leaked / tCH4 produced) (tCOze)
01/10/2020-31/10/2020 25 0.05 1787.20 2,235
01/11/2020-30/11/2020 25 0.05 1728.77 2,161
01/12/2020-31/12/2020 25 0.05 1785.52 2,232
01/01/2021-31/01/2021 28 0.05 1787.44 2,503
01/02/2021-28/02/2021 28 0.05 1614.35 2,261
01/03/2021-31/03/2021 28 0.05 1787.83 2,503
01/04/2021-30/04/2021 28 0.05 1729.59 2,422
01/05/2021-31/05/2021 28 0.05 1786.18 2,501
01/06/2021-30/06/2021 28 0.05 1729.46 2,422
01/07/2021-31/07/2021 28 0.05 1787.35 2,503
01/10/2020-31/12/2020 - - - 6,628
01/01/2021-31/07/2021 - - - 17,115
Table 13 The calculation result of PExp,y
Period PEec,y PEcHa,y PErp,y
(tCO2ze) (tCO2e) (tCO2ze)
01/10/2020-31/12/2020 699 6,628 7,327
01/01/2021-31/07/2021 738 17,115 17,853
1st monitoring period 1,437 23,743 25,180
Table 14 The calculation result of PEaer,y
Parameter Value
species Market Swine Breeding Swine Unit
GWPGHa 25/28 25/28 tCO2/tCH4
Dcta 0.00067 0.00067 t/m3
0.001 0.001 kg N/1000kg animal mass/day
Faer 100% 100% /
1-Rys 1 54% 54% /
Bo,.T 0.29 0.29 m3CHa/kg-dm
Nt Refer to Table 7
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VSit,y Refer to Table 7
MS%; 100% 100%
01/10/2020-31/12/2020 100 tCOze
01/01/2021-31/07/2021 267 tCOze
PEaer,y 367 tCOze
Table 15 The calculation result of PEn2o,y
Parameter Value Unit
species Market Swine | Breeding Swine
EFn20,0,5 0 0 kg N20O-N/kg N
NEXit,y Refer to Table 7
Nt Refer to Table 7
MS%; 46% 46% /
01/10/2020-31/12/2020 0 kg N>O-N/year
01/01/2021-31/07/2021 0 kg N>O-N/year
Enzo0,0,y 0.00 kg N>O-N/year
EFn20,D,5 0.006 ‘ 0.006 kg N2O-N/kg N
NEXit,y Refer to Table 7
Nt Refer to Table 7
MS%; 54% 54% /
01/10/2020-31/12/2020 4,400 kg N>O-N/year
01/01/2021-31/07/2021 10,480 kg N>O-N/year
Enz0,p,y 14,880 kg N2O-N/year
EFn20,iD,j 0.01 0.01 kg N20-N/kg NH3 and NOx-N
Fgasms,j,LT 0.4 0.4 /
NEXy,y Refer to Table 7
Nt Refer to Table 7
MS%; 46% 46% %
GWPn20 298/265 298/265 tCO2/tN20O
01/10/2020-31/12/2020 2,514 kg N>O-N/year
01/01/2021-31/07/2021 5,988 kg N>O-N/year
Enz0,1D,y 8,502 kg N>O-N/year
EFn20,iD,j 0.01 0.01 kg N2O/kg N
Fgasms,j, LT 0.45 0.45 /
NEXyT,y Refer to Table 7
Nt Refer to Table 7
MS%; 54% 54% %
GWPn20 298/265 298/265 tCO2/t N2O
01/10/2020-31/12/2020 3,300 kg N>O-N/year
01/01/2021-31/07/2021 7,860 kg N>O-N/year
Enz0,1D,y 11,160 kg N>O-N/year
01/10/2020-31/12/2020 4,783 tCOze
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01/01/2021-31/07/2021 10,131 tCOze
PEn2zo,y 14,914 tCO,e
Table 16 Calculation results of project emissions for SDG 13
Period PEap,y PEper,y PEn20,y PE,
(tCOze) (tCOze) (tCOze) (tCOze)
01/10/2020-
7,327 100 4,783 12,210
31/12/2020
01/01/2021-
17,853 267 10,131 28,251
31/07/2021
1t monitoring 25,180
) 367 14,914 40,461
period

E.3. Calculation of leakage
>>
As per section B.6.1 of the PDD, Leakage can be calculated as follows,

LE, = (LEp; n20y — LEsLn20y) + (LEpcray — LEsLcHay) + LEap (Equation 24)
Where:

LEp;, n20, v Leakage N;O emissions released during project activity from land application of the treated
manure in year y (t COze/yr)

LEsL, n20, y Leakage N,O emissions released during baseline scenario from land application of the
treated manure in year y (t CO.e/yr)

LEp3, cHa, y Leakage CH4 emissions released during project activity from land application of the treated
manure in year y (t COze/yr)

LEsL, cHa4, y Leakage CH4 emissions released during baseline scenario from land application of the
treated manure in year y (t CO.e/yr)

LEap, y Leakage emissions associated with the anaerobic digester in year y (t COze)

i) Estimation of leakage N20 emissions released during baseline scenario from land

application of the treated manure in year y, LEgi, n20,y

1 .
LEpin20,y = GWPnz0 * CFnzo-nn * 1555 * (LEnz0,1ana,y + LEn20,runofr,y + LEnzowoly) (Equation 25)
LEN20,1ana,y = EF7 * ngl(l - RN,n) * Yy NEXyry * Nip (Equation 26)
LEn20runoffy = EFs * Fieacn * Hyl:1(1 - RN,n) * Xy NEXypy * Nip (Equation 27)

LEN20vo1y = EFy * Hg=1(1 - RN,n) * Fyasm * 2t NEXpry, * Nip (Equation 28)

where:
GWPn20 Global Warming Potential (GWP) for N,O (t CO2e/tN20)
CFn20-n,N Conversion factor N2O-N to N,O (44/28)
LEn20,land,y Leakage N>O emissions from application of manure waste in year y (kg N>O-N/year)
LEN20,runoff,y Leakage N,O emissions due to leaching and run-off in year y (kg N2O-N/year)
LEn20,vol,y Leakage N,O emissions due to volatilisation in year y (kg N2O-N/year)
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Fgasm
Nt

NEXLr,

EF4
EFs

EF4

I:Ieach

RN,n

Fraction of N lost due to volatilization (fraction)

Annual average number of animals of type LT estimated as per equation (4) or (5)
(number)

Annual average nitrogen excretion per head of a defined livestock population (kg
N/animal/year) estimated as described in appendix 2

Emission factor for N>O emissions from N inputs (kg N>O-N/kg N input)

Emission factor for N,O emissions from N leaching and runoff in (kg N2O-N/kg N leached
and runoff)

Emission factor for N>O emissions from atmospheric deposition of N on soils and water
surfaces, [kg N- N,O/ (kg NH3-N + NOx-N volatilized)]

Fraction of all N added to/mineralised in managed soils in regions where leaching/runoff
occurs that is lost through leaching and runoff (fraction)

Nitrogen reduction factor (fraction)

ii) Estimation of leakage N20 emissions released during project activity from land

application of the treated manure in year y, LEp3, n20

1 .
LEpj n2o = GWPyzo * CFyz0-N N * Tooo ¥ (LEnz20,1anay + LEn20 runoffy + LEnzowory) (EQuation 29)

where:
GWPn20
CFn20-n,N
LEn20,land,y
LEn20, runoff,y
LEn20,vol,y

Fgasm
\Th

NEXLr,

EF;
EFs

EF4

Fleach

RNn

’

LEn20 runoffy = EFs * Fieach * Hﬁ:l(l - RN,n) * YT NEX,r, * Npr

LENz0v01y = EF4 * ngl(l - RN,n) * Fgasm * DT NEX; 7, * Nip

10

LEn201ana,y = EFy * Hr1¥=1(1 - RN,n) * Xir NEX; 7, * Nir - (Equation 30)

(Equation 31)
(Equation 32)

Global Warming Potential (GWP) for N>O (t COze/tN;0)

Conversion factor N,O-N to N,O (44/28)

Leakage N,O emissions from application of manure waste in year y (kg N>O-N/year)
Leakage N,O emissions due to leaching and run-off in year y (kg N>O-N/year)

Leakage N,O emissions due to volatilisation in year y (kg N>O-N/year)

Fraction of N lost due to volatilization (fraction)

Annual average number of animals of type LT estimated as per equation (4) or (5)
(number)

Annual average nitrogen excretion per head of a defined livestock population (kg
N/animal/year) estimated as described in appendix 2

Emission factor for NO emissions from N inputs (kg N2O-N/kg N input)

Emission factor for N,O emissions from N leaching and runoff in (kg N2O-N/kg N leached
and runoff)

Emission factor for N;O emissions from atmospheric deposition of N on soils and water
surfaces, [kg N- N2O/ (kg NH3z-N + NOx-N volatilized)]

Fraction of all N added to/mineralised in managed soils in regions where leaching/runoff
occurs that is lost through leaching and runoff (fraction)

Nitrogen reduction factor (fraction)

It is possible to measure the quantity of manure applied to land in kg manure/yr (Qom) and the

nitrogen concentration in kg N/kg manure (Npm) in the manure to estimate the total quantity of
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nitrogen applied to land. In this case, [[%-;(1 — Ryn) * X1r NEX,r, * Ny should be substituted

byQpum * Npy-

iii) Estimation of leakage CH4 emissions from land application of the treated manure
The calculation of methane emissions from land application of manure in the baseline and project
cases are estimated as below:
LEp; cray = GWPcys * Doy * MCFy = [ ﬁ:1(1 - RVS,n)] * 2 i17(Borr * N * VSyry x MS%;) (Equation 33)
LEpjchay = GWPcyy * Depg ¥ MCFg % [TTY=1(1 = Rysn)] * Zj,LT(BO,LT * Npp * VSpry * MS%j) (Equation 34)
where:
LEgL,cH4,y Leakage CH4 emissions released during baseline scenario from land application of the
treated manure in year y (t CO.e/yr)
LEp3,cHa,y Leakage CH4 emissions released during project activity from land application of the treated
manure in year y (t CO2e/yr)
Rvs,n Fraction of volatile solid degraded in AWMS treatment method n of the N treatment steps
prior to sludge being treated
GWPch4 Global Warming Potential (GWP) of CH4 (t CO2e/tCH4)

Dcha Density of CH4 (t/m?3)

Bo,LT Maximum methane producing potential of the volatile solid generated by animal type LT
(m3CHa/kg dm)

NLT Annual average number of animals of type LT estimated as per equation (4) or (5),

expressed (number)

VSit,y Annual volatile solid excretions for livestock LT entering all AWMS on a dry matter weight
basis (kg -dm/animal/yr)

MS%; Fraction of manure handled in system j in the project activity (fraction)

MCF4 Methane conversion factor (MCF) assumed to be equal to 1

iV) Estimation of leakage emissions associated with the anaerobic digester

|\\

LEap,y is determined using the methodological tool “Project and leakage emissions from anaerobic
digesters(Version 02.0).

The leakage emissions associated with the anaerobic digester (LEap,y) depend on how the
digestate is managed. They include emissions associated with storage and composting of the
digestate and are determined as follows:

LE;py = LEstoragey + LEcomp,y (Equation 35)

where:
LEap,y Leakage emissions associated with the anaerobic digester in year y (t COze)
LEstorage,y Leakage emissions associated with storage of digestate in year y (t COze)
LEcomp,y Leakage emissions associated with composting digestate in year y (t COze)

The anaerobic digestion process of this project is carried out in a fully enclosed system, the
flaring will be not taken into account as the equipment will only be used when there will be

surplus biogas, normally there will be no surplus biogas during the operational period of the
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project. After anaerobic digestion, the fermented sludge will be treated in aerobic composting
system, which will be used as fertilizer. Wastewater from the new animal waste management
systems will be treated aerobically and then used for agriculture irrigation.so, the Estimation of
leakage emissions associated with the anaerobic digester is 0. i.e., LEap,y =0.

Table 17 The calculation results of LEg,cHa. LEp,cHa~ LEgn20 and LEp n20

Parameter Value .
species Market Swine Breeding Swine Unit
Nt Refer to Table 7
NEXLiT,y Refer to Table 7

Rw,n 80% 80% /

EF 0.01 0.01 kg N2O-N/kg N

EFs 0.0075 0.0075 kg N2O-N/kg N

EF. 0.01 0.01 KON-N20-W/kg Nita-

N+NOx-N

Fieach 0.3 0.3 /

Fgasm 0.2 0.2 /

GWPn20 298/265 298/265 tCO»/t N2O
01/10/2020-31/12/2020 2,724 kg N>O-N/year
01/01/2021-31/07/2021 6,487 kg N>O-N/year
LEn20,land,y 9,211 kg N.O-N/year
01/10/2020-31/12/2020 613 kg N>O-N/year
01/01/2021-31/07/2021 1,460 kg N>O-N/year
LEN20, runoff,y 2,073 kg N>O-N/year
01/10/2020-31/12/2020 545 kg N>O-N/year
01/01/2021-31/07/2021 1,297 kg N>O-N/year
LEn20,vol,y 1,842 kg N.O-N/year
01/10/2020-31/12/2020 1,817 tCO2e
01/01/2021-31/07/2021 3,849 tCOze
LEgj,n20,y 5,666 tCO-e
Ner Refer to Table 7
NEX,t Refer to Table 7
Ry 25% 25% /
EF; 0.01 0.01 kg N2O-N/kg N
EFs 0.0075 0.0075 kg N2O-N/kg N
KgN-N>O-N/kg NH3-

EF4 0.01 0.01 N+NOx-N

Fieach 0.3 0.3 /

Fgasm 0.2 0.2 /
01/10/2020-31/12/2020 10,213 kg N>O-N/year
01/01/2021-31/07/2021 24,328 kg N>O-N/year

LEnN20,1and,y 34,541 kg N>O-N/year
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01/10/2020-31/12/2020 2,298 kg N2O-N/year
01/01/2021-31/07/2021 5,474 kg N2O-N/year
LEn20, runofty 7,772 kg NoO-N/year
01/10/2020-31/12/2020 2,043 kg N2O-N/year
01/01/2021-31/07/2021 4,866 kg N2>O-N/year
LEn2o,vol,y 6,909 kg N.O-N/year
01/10/2020-31/12/2020 6,816 tCOse
01/01/2021-31/07/2021 14,437 tCOze
LEp; n20 21,253 tCOze
GWPch4 25/28 25/28 tCO,e/t CH4

DcHa 0.00067 0.00067 t/m3

MCFq 1 1 /

VSit,y Refer to Table 7

Nt Refer to Table 7
Bo.t 0.29 0.29 m3 CHa/kg-VS
Rvs 85% 85% /

MS%; 100% 100% /
01/10/2020-31/12/2020 27,957 tCO.e
01/01/2021-31/07/2021 74,413 tCO,e

LEg,cHa,y 102,370 tCOze
GWPcH4 25/28 25/28 tCO,/tCH4

DcHa 0.00067 0.00067 t/m3

MCFq4 1 1 /

VSit,y Refer to Table 7

NLT Refer to Table 7

Bo 0.29 0.29 m3 CHa/kg-VS
Rvs 2% 2% /

Rvs 45% 45% /

Rvs 35% 35% /

MS%; 100% 100% /
01/10/2020-31/12/2020 65,301 tCO.e
01/01/2021-31/07/2021 173,806 tCOze

LE pJ,cHa 239,107 tCOe
Table 18 Calculation results of leakage for SDG 13
Period LEps,cHa LEg3,cHa LEg3,N20 LEp3,n20 LEy
(tCOze) (tCO2e) (tCO2e) (tCO2e) (tCOze/yr)
01/10/2020-
31/12/2020 65,301 27,957 1,817 6,816 42,343
01/01/2021-
173,806 74,413 3,849 14,437 109,981
31/07/2021
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15t monitoring

period

239,107

102,370

5,666

21,253 152,324

E.4. Calculation of net benefits or direct calculation for each SDG Impact

SDG Impact Baseline Project Leakage Net
estimate estimate estimate benefit
Emission
13 501, 929tCO.e |40,461tCOze 152,324tC0Oe |309,144tCOe
Reductions
Quantity of
electricity
7 generation by |OMWh 58,377.41MWh NA 58,377.41MWh
capturing
biogas
Number of
20 jobs for local people 20 jobs for local people
males and 0 jobs for local
were created were created (including
8 females people were NA
(including 10 females| 10 females and 10
employed by |created
and 10 males) males)
the project
5,000 RMB/person,
) 5,000 RMB/person, and
and equal salaries
Average 0 jobs created, equal salaries were paid
8 were paid for men and| NA
monthly salary| 0 income for men and women in
women in the same
. the same position.
position.

Furthermore, if the actual methane captured from anaerobic digesters in project activity is lower

than (BEcha,y - PEap,y), then (BEcHs,y - PEap,y) is replaced by actual methane captured Qcha,y.

Biogas captured during monitoring period is 46,373,816.40 m3, which equals to 490,663 tCOze'2.

Baseline methane emission (BEcH4,y) is 493,975 tCOze. project emissions associated with

12 Biogas captured during this monitoring period is 46,373,816.40m3. The quality of methane is 17,527.30tCH4, which
can be calculated by the amount of biogas, the density of biogas and the content of methane in this monitoring period.
Then the quality of methane multiplied by the global warming potential of CH4 i.e. 28tC0O2/tCHa.is the result of 490,663
tCOze.Please refer to the ER calculation sheet for more details.
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anaerobic digester is (PEap,y) is 25,180 tCOze. Actual methane captured from anaerobic digesters
is higher than the difference of BEcns,y and PEap,y. Therefore, the equation (BEch4,y - PEap,y) can

be used to calculate emission reduction.

E.5. Comparison of actual SDG Impacts with estimates in approved PDD

SDG Values estimated in ex ante Actual values '3 achieved during thi

calculation of approved PDD monitoring period

for this monitoring period

13 1t monitoring period: 414,782tC0O.e!* 309,144 tCO,e
. 1t monitoring period: 88,027.06MWh15 of 58,377.41MWh of electricity generation by
electricity generation by capturing biogas capturing biogas

1st monitoring period:20 jobs for local people 20 jobs for local people created (including 10
created (including 10 females and 10 males). females and 10 males).

8 Average monthly salary 5,000 RMB/person, Average monthly salary 5,000 RMB/person,
and equal salaries paid for men and women in and equal salaries paid for men and women in

the same position. the same position.

E.5.1. Explanation of calculation of value estimated ex ante calculation of approved PDD
for this monitoring period

>>

According to PDD, the estimated outcomes of SDG 7 for the 1%t monitoring period are
88,027.06MWh of electricity generation which is calculated according to the amount of biogas
produced theoretically and the assumed electricity to methane ratio of 1.6 kWh/m?3 of biogas in
project evaluation report. while the actual outcomes of SDG7 is 58,377.41MWh of electricity

generation in the 15t monitoring period, which is sourced from the meter readings.

The estimated value of the outcomes of SDG 13 for the 15t monitoring period is 414,782 tCOze,
while the actual outcomes of SDG13 is 309,144 tCOze. The calculation of the estimated and
actual value of SDG 13 is based on methodology ACM0010” GHG emission reductions from

manure management systems” (version 08.0). The mainly difference between the estimated

13 Whenever emission reductions are capped, both the original and capped values used for calculations must be
transparently reported. Use brackets to denote original values.

4 Yearly total amount estimated emission reduction in PDD is 498,011 tCO-e, so the values estimated emission reduction
from 01/10/2020-31/07/2021 is 498,011 tCO2e/365d*304 d=414,782 tCO:ze.

5 Annually electricity generation in PDD is 105,690.39MWh, so the value estimated electricity generation from
01/10/2020-31/07/2021 is 105,690.39 MWh*365d/304d=88,027.06MWh.
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value and actual value is due to the changes of the number of animals in the swine farm (Nv1),

the average animal weight (Wsite) and the actual biogas captured from anaerobic digester.

Number of males and females employed by the project and average monthly salary during the
15t monitoring period were determined by the Record Keeping Book and Labor contracts and
Payrolls. 20 jobs for local people were created (including 10 females and 10 males). The average
monthly salary was 5,000 RMB/person (equal salaries paid for men and women in the same

position). Outcomes of SDG 8 are consistent with the estimated outcomes in the PDD.

E.6. Remarks on increase in achieved SDG Impacts from estimated value in
approved PDD

>>

The actual outcomes of SDG 7 are much lower than the estimated value in the PDD. The main
reason for the difference is that the actual electricity generation through capturing biogas is

related to the amount of methane produced, the efficiency of generator etc.

The estimated value of the outcomes of SDG 13 for the 15t monitoring period is 414,782 tCOze,
and the actual value is 309,144 tCOze, which is lower than the estimated value in PDD. the
difference between the estimated value and actual values is mainly due to the number of animals

in the swine farm and the average animal weight is lower than the estimated values in the PDD.

Outcomes of SDG 8 are consistent with the estimated outcomes in the PDD.

SECTION F. SAFEGUARDS REPORTING

>>

According to the Section D.1 and Appendix 1 in PDD, only one assessment question answered
‘Potentially’ i.e., in case of biogas is not handled properly during the operation period of the
project, methane explosion may be caused. Therefore, mitigation measure for safeguarding
principles is required and the parameter of Employee Training of biogas safety operation during

the operation period shall be monitored, which is described in section D.2 of this MR.
During this monitoring period, no biogas explosion or leakage was happened. The monitoring of

this parameters was fully implemented in accordance with the monitoring plan in PDD and the

monitoring activities was successful, so there is no need to update the mitigation measures.

SECTION G. STAKEHOLDER INPUTS AND LEGAL DISPUTES
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G.1. List all Inputs and Grievances which have been received via the
Continuous Input and Grievance Mechanism together with their respective
responses/mitigations.

>>

Include all details of Chosen Method (s) so that they may be
Method

understood and, where relevant, used by readers.

The grievance books were put in Front Desk Administration of the project
owner i.e., each farm (the address of each farm is as below table:) All
stakeholders are allowed to record their grievances or comments in the book.

The project owner will assign specific person to deal with related issues. When

Continuous assessing the relevance and appropriateness of the stakeholders’ comments,
Input / the project owner will apply a gender lens.
Grievance Swine farm | Address
Expression Guanxi Guanxi Town, Longnan County, Ganzhou City
Jiading Jiading Town, Xinfeng County, Ganzhou City
Process Book Datang Datangbu Town, Xinfeng County, Ganzhou City
(mandatory) Baishu Jiading Town, Xinfeng County, Ganzhou City
Zhongshi Banshi Town, Anyuan County, Ganzhou City
Babaodong Liren Town, Longnan County, Ganzhou City
Tangcun Tangcun Village, Anyuan County, Ganzhou City
Taojiang Taojiang Village, Longnan County, Ganzhou City
Tianxiang Chemen Village, Jinxi County, Fuzhou City
Fuwang Sunfang Town, Chongren County, Fuzhou City
GS Contact
help@goldstandard.org
(mandatory)
Feedback can be made directly through visiting Jiangxi Zhengbang Breeding
oth Co. Ltd. (north of Hu Dong 4th Road and east of Chanye Road, Nanchang City,
er

Jiangxi Province), calling+86 0791--8639 7834 or sending e-mail to
57566640@qq.com.

No inputs/grievances received during the 15t monitoring period through all the methods.

G.2. Report on any stakeholder mitigations that were agreed to be monitored.
>>

No inputs/grievances received during the 15t monitoring period, therefore stakeholder

mitigations do not need to be reported.

G.3. Provide details of any legal contest that has arisen with the project
during the monitoring period

>>
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No legal contest or dispute has been arisen with the project during the 15t monitoring period.
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Revision History

Version Date

Remarks

1.1 14 October 2020

1.0 10 July 2017

Hyperlinked section summary to enable quick access to key
sections

Improved clarity on Key Project Information

Section for POA monitoring

Forward action request section

Improved Clarity on SDG contribution/SDG Impact term used
throughout

Clarity on safeguard reporting

Clarity on design changes

Leakage section added for VER/CER projects

Addition of Comparison of monitored parameters with last
monitoring period

Provision of an accompanying Guide to help the user understand
detailed rules and requirements

Initial adoption
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