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[bookmark: _Toc164087742]Project Details
[bookmark: _Toc268165550][bookmark: _Toc164087743]Summary Description of the Implementation Status of the Project
This project, as a safe drinking water (hereinafter referred to as “SDW”) supply project, aims to solve the problem of domestic water supply for local rural residents in Senegal. Most of the villages involved are located in remote areas, far away from the cities with centralized water supply. Since it is difficult to extend the urban pipeline network to them, there was no qualified water supply facilities in these villages before the implementation of the project activity. The water supply facilities in these villages were seriously inadequate and backward, coupled with the rapid population growth, leading to a serious shortage of water for living and other uses. The basic living conditions of the people were not met. 
Before the implementation of the project, local people would have used non-renewable biomass (NRB) to boil water as means of water purification. Due to low income, people would continue to use them to purify water without the project activity.
The project selected groundwater with good quality as water source, and water disinfectant is used for purify the water. Hence the project reduces the GHG emissions by reducing non-renewable firewood combustion for water boiling as means of water purification.
The start date of the project was 23/03/2021. It has constructed 234 wells as well as water disinfection and distribution system. The project covers villages in 12 of the 14 regions of Senegal, with a total of 1,056 water supplied villages. The capacity of project has met the water demand of 1,041,527 people.
The annual total GHG emission reduction of project is 269,145 tCO2e for ex-ante estimation. The crediting period is expected to be 7 years, twice renewable to a total of 21 years. The total GHG emission reduction of 7 years is expected to be 1,884,015 tCO2e. This monitoring period is the first one, which is from 23/03/2021 to 22/03/2023. The GHG emission reduction of this monitoring period from the project is 454,582 tCO2e.
[bookmark: _Toc164087744]Audit History
	Audit type
	Period
	Program
	Validation/verification body name
	Number of years

	Verification
	23/03/2021—22/03/2023
	VCS
	Earthood Services Private Limited
	Two years

	Validation
	
	VCS
	Earthood Services Private Limited
	



[bookmark: _Toc164087745]Sectoral Scope and Project Type
	Sectoral scope[footnoteRef:2]  [2:  Projects, activities, or methodologies may be developed under any of the 16 VCS sectoral scopes: https://verra.org/programs/verified-carbon-standard/vcs-program-details/#sectoral-scopes ] 

	03 - Energy demand

	Project activity type
	II – Energy efficiency improvement projects



[bookmark: _Toc164087746]Project Proponent
	Organization name
	Guangzhou Iceberg Environmental Consulting Services Co., Ltd.

	Contact person
	Ji BAO

	Title
	General Manager

	Address
	No.106 Fengze East Road, Nansha District, Guangzhou, China

	Telephone
	+8613560420840

	Email
	baoji@icebergchina.com; hanjin@icebergchina.com


[bookmark: _Toc268165394][bookmark: _Toc277142708][bookmark: _Toc277174407][bookmark: _Toc382836567][bookmark: _Toc17110203][bookmark: _Toc164087747]Other Entities Involved in the Project
	Organization name
	Office des forages ruraux (OFOR)

	Contact person
	Mr Lamine KA

	Title
	Director of Research and Planning

	Address
	No. 63, Aida Building, VDN X West Fair Roundabout, Dakar, Senegal

	Telephone
	+221 775673200

	Email
	dep@forages-ruraux.sn


[bookmark: _Toc164087748]Project Start Date
	Project start date 
	23/03/2021

	Justification
	The first day of supplying water to users, which is the date on which the project began generating GHG emission reductions.


[bookmark: _Toc164087749]Project Crediting Period
	Crediting period
	☒
 Seven years, twice renewable
☐ Ten years, fixed
☐ Other (state the selected crediting period and justify how it conforms with the VCS Program requirements)

	Start and end date of first or fixed crediting period 
	23/03/2021 to 22/03/2028


[bookmark: _Toc164087750]Project Location
The project is located in 12 of the 14 regions throughout Senegal, namely Diourbel, Fatick, Kaolack, Kolda, Tambacounda, Thiès, Ziguinchor, Matam, Kaffrine, Louga, Saint-Louis and Sédhiou.
[bookmark: _1rvwp1q]Table 1: Geographical coordinates of involved regions
	[bookmark: _4bvk7pj]Orientation
	Latitude/Longitude

	Eastmost
	11°51′43″W

	Westmost
	17°09′45″W

	Southmost
	12°19′53″N

	Northmost
	16°41′13″ N


[bookmark: _2r0uhxc][image: ]
Figure 1: Map of the 12 regions throughout Senegal[footnoteRef:3] [3:  The project location is depicted by the blue line on the map. It means that the water supplied villages located in 12 regions of Senegal.] 

[bookmark: _Toc164087751]Title and Reference of Methodology
	Type (methodology, tool or module).
	Reference ID, if applicable
	Title
	
	Version

	Methodology
	AMS-III.AV
	Low greenhouse gas emitting safe drinking water production systems
	8.0

	Tool
	03
	Tool to calculate project or leakage CO2 emissions from fossil fuel combustion
	3.0

	Tool
	19
	Demonstration of additionality of microscale project activities
	1.0

	Tool
	30
	TOOL30 Calculation of the fraction of non-renewable biomass 
	3.0



[bookmark: _Toc164087752]Double Counting and Participation under Other GHG Programs
No Double Issuance
Is the project receiving or seeking credit for reductions and removals from a project activity under another GHG program?
  ☐   Yes			 ☒   No
Registration in Other GHG Programs
Was the project registered or seeking registration under any other GHG programs?
  ☐   Yes			 ☒   No
[bookmark: _Toc164087753][bookmark: _Toc268165424]Double Claiming, Other Forms of Credit, and Scope 3 Emissions
[bookmark: _Toc277174417]No Double Claiming with Emissions Trading Programs or Binding Emission Limits
Are project reductions and removals or project activities also included in an emissions trading program or binding emission limit? See the VCS Program Definitions for definitions of emissions trading program and binding emission limit.
☐  Yes			☒  No
[bookmark: _Toc268165402][bookmark: _Toc277142721][bookmark: _Toc277174419]No Double Claiming with Other Forms of Environmental Credit
Has the project activity sought, received, or is planning to receive credit from another GHG-related environmental credit system? See the VCS Program Definitions for definition of GHG-related environmental credit system.
☐  Yes			☒  No
Supply Chain (Scope 3) Emissions
Do the project activities affect the emissions footprint of any product(s) (goods or services) that are part of a supply chain? 
☒  Yes			☐  No
Is the project proponent(s) or authorized representative a buyer or seller of the product(s) (goods or services) that are part of a supply chain? 
☒  Yes			☐  No
Has the project proponent(s) or authorized representative posted a public statement on their website saying, “Carbon credits may be issued through the Verified Carbon Standard project [project ID] for the greenhouse gas emission reductions or removals associated with [project proponent or authorized representative organization name(s)] [name of product(s) whose emissions footprint is changed by the project activities].”
☒  Yes			☐  No
The project proponent has posted a public statement on their website, the link of the website is: http://www.icebergchina.com/ensnew/contents/304/104.html  
[bookmark: _Ref86678726][bookmark: _Toc164087754]Sustainable Development Contributions
Before the implementation of the project, the villages either had insufficient water supply capacity, or the facilities were old and not working properly, or even some villages had no water supply facilities at all, and the water shortage problem was very serious. The source of drinking water was mostly from untreated river water or unprotected wells. There was basically no potable water that meets WHO standards. People would have used non-renewable biomass to boil water for disinfection. The project provides people with clean drinking water, which leads to less firewood consumption, and reduces people’s exposure to hazardous indoor air. Hence people spend less time to collect firewood which reduces women and children’s drudgery. The implementation of the project has provided job opportunities to local people which will increase their incomes. And the project contributes to less deforestation and less GHG emissions too.
[image: ]	VCS Monitoring Report Template, v4.4
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Table 1: Sustainable Development Contributions
	Row number
	SDG target
	SDG indicator
	Net impact on SDG indicator
	Current project contributions
	Contributions over project lifetime

	1)
	2.1

	2.1.1 Prevalence of undernourishment. 
	Implemented activities to decrease 
	1,041,527 people using the project water supply as their only drinking water source, which help them improve their nutrition status.
	When people especially women and girls spend less time boiling water or collecting firewood, they have time for other more productive activities that can help improve family income and food supplies. The project supplies safe drinking water to livestock too. It improves the health of animals, which improves the stock farming. Therefore, local people get more meat to improve their nutrition[footnoteRef:4].  [4:  https://www.fao.org/3/I9967EN/i9967en.pdf ] 


	2)
	3.9
	Project-specific indicator:
Number of people experiencing health benefits due to reduced exposure to indoor air pollution
	Implemented activities to increase
	1,041,527 people experiencing health benefits due to reduced exposure to indoor air pollution.
	The project provides safe and sufficient water facilitates, which is a key measure to prevent not only diarrheal diseases, but acute respiratory infections and numerous neglected tropical diseases. When people boil water, the firewood generates high PM2.5 and CO smoke. The project reduces people’s exposure to harmful air. 

	3)
	4.3

	Project specific indicator: 
Number of persons who received any informal training
	Implemented activities to increase
	About 5 staff have received training about the survey method, monitoring plan and human rights etc.
	The project proponent has provided and will provide vocational and relevant skills to local people non-formal education and training on issues related to climate change.

	4)
	5.4
	5.4.1 Proportion of time spent on unpaid domestic and care work, by sex, age, and location.
	Implemented activities to decrease
	The time spent on fetch and purify water every day for women and girls has decreased about 92%[footnoteRef:5].   [5:  Compared between baseline and project scenario, the result is calculated in Grid AD124 of the submitted spreadsheet “Data recording form of Monitoring Survey”.] 

	The project reduces women and girls’ drudgery through time savings in reducing time spent on fetch and purify water. These tasks, if being undertaken without relief, are a major cause of gender inequality.

	5)
	6.1
	6.1.1: Proportion of population using safely managed drinking water services
	Implemented activities to increase
	The project supplies 1,041,527 people in Senegal with safe drinking water, which has directly increased the proportion of population using safely managed drinking water services.
	The project supplies about 1,000,000 people in Senegal with safe drinking water, which will directly increase the proportion of population using safely managed drinking water services.

	6)
	8.3

	8.3.1 Proportion of informal employment in total employment, by sector and sex.
	Implemented activities to increase
	There are about 600 local persons employed under this project.
	The project will continue to operate for a long time, providing a large number of local jobs and driving local economic development.

	7)
	10.b
	10.b.1 Total resource flows for development, by recipient and donor countries and type of flow (e.g. official development assistance, foreign direct investment and other flows)
	Implemented activities to increase
	The construction of the project has received a loan from Export-Import Bank of China[footnoteRef:6], which is a financial assistance for an important infrastructure in a least developed country, Senegal[footnoteRef:7]. [6:  https://ofor.sn/activites/projets-realises ]  [7:  UN list of least developed countries | UNCTAD ] 

	The construction of the project has received a loan from Export-Import Bank of China, which is a financial assistance for an important infrastructure in a least developed country, Senegal.

	8)
	13.0
	Tonnes of greenhouse gas emissions avoided or removed
	Implemented activities to increase
	The project has prevented the release of 454,582 tonnes of CO2 emissions into the atmosphere.
	The average annual GHG emission reduction from the project is expected to be 269,145 tCO2e due to less firewood combustion for purifying the water in the households.

	9)
	15.1

	15.1.1 Forest area as a proportion of total land area 
	Implemented activities to increase 
	The project has saved plenty of non-renewable biomass during this monitoring period.
	The project helps local people consume less firewood and it results in a reduction of GHG emissions compared to the baseline scenario. It also helps reduce deforestation and protect biodiversity and natural habitats in Senegal.




[bookmark: _Toc164087755]Commercially Sensitive Information 
There is no commercially sensitive information has been excluded from the public version of the monitoring report.
[bookmark: _Toc164087756]Safeguards and Stakeholder Engagement
0. [bookmark: _Toc93578725][bookmark: _Toc93578726][bookmark: _Toc164087757]Stakeholder Engagement and Consultation
Stakeholder Identification
	Stakeholder Identification
	The process used to identify stakeholders likely impacted by the project shows below:
1. Initial Scoping and Community Engagement:
Conduct preliminary research to identify target communities and hold initial meetings with local leaders for preliminary feedback.
2. Stakeholder Mapping:
Identify key groups including households, community organizations, local businesses, government agencies, and NGOs, ensuring vulnerable groups are considered.
3. Detailed Stakeholder Analysis:
Perform social and economic impact assessments to evaluate how different groups will be affected.
4. Documentation and Communication:
Document all findings and clearly communicate project objectives and potential impacts using various channels. Then the following stakeholders have been identified:
(a) The SDW end-users
(b) Local authorities
(c) Local NGOs 

	Legal or customary tenure/access rights
	The project does not involve local people’s tenure rights.

	Stakeholder diversity and changes over time 
	•	Social Diversity:
The SDW end-users vary widely in terms of family size, education levels, and gender roles. Women often play a central role in fetching water.
•	Economic Diversity:
Economically, stakeholders range from low-income households struggling with daily subsistence to local businesses. Local authorities and NGOs also vary in their financial resources and capacity to support the project. 
•	Cultural Diversity:
Cultural diversity is evident in the varying customs, traditions of SDW end-users. The project proponent respects and integrates local knowledge and cultural practice.
•	Differences and Interactions
The interactions between these diverse groups are complex. Households rely on local authorities and NGOs for support, while local authorities and NGOs act as intermediaries between households and project implementers. Local authorities and NGOs interact with all these groups to provide regulatory support and technical assistance.
· Changes Over Time
Over time, the make-up of stakeholder groups can change. Economic development might lead to increased household incomes, thereby altering their capacity to invest in new technologies. Social changes, such as shifts in gender roles or educational attainment, can influence the adoption and use of SDW. Additionally, cultural practices may evolve, especially as younger generations may be more open to adopting new technologies.

	Expected changes in well-being 
	The project reduces the burden of firewood collection, the time to boil water, the cost to buy firewood. Especially for women and girls. Reduce people’s exposure to high PM2.5 and high CO due to not boiling water. It also reduces the burn risk to children and toddler.

	Location of stakeholders 
	The end users who consume the safe drinking water from the project are local people in rural area of Senegal. Local authorities are leaders of local villages and representatives of national government. 

	Location of resources
	The end users usually collect firewood near their villages.


Stakeholder Consultation and Ongoing Communication
	Ongoing consultation
	In this session the participants discussed how to keep contact between the users of water supply system and OFOR. They opted for two ways. The first way is to use the phone (+221) 33 827 57 38 or 800 80 30 30 and the second way is to use the E-mail forages@forages-ruraux.sn. The representatives of OFOR will check the e-mail every day to see the problems reported and find solutions with users.

	Date(s) of stakeholder consultation
	05/03/2017

	Communication of monitored results
	After the local stakeholder consultation meeting, an opinion book was put in the communication room or village leader’s office of every village to collect opinions about the project. Anyone can write down their grievances about the project. The representatives of OFOR check the opinion books quarterly.

	Consultation records
	A Stakeholder Meeting Report has been accomplished and submitted. The emails and opinion books were checked. No negative opinion was identified.

	Stakeholder input
	They all expressed their like to the project and thought the project would help a lot of local people. So there is no need for any updates to the project design.


Free, Prior, and Informed Consent
	Consent
	The local people were informed and fully explained about the project in advance during the stakeholder consultation meeting.

	Outcome of FPIC
	The project ownership belongs to Office des forages ruraux (hereinafter referred to as “OFOR”). The project proponent has signed carbon transfer agreements with the users’ representatives and OFOR to confirm that PP is authorized to develop the project as the sole project proponent and has the sole ownership of all the carbon credits generated from the project.



Grievance Redress Procedure
	Grievances received 
	 Resolution and outcome

	No grievance received.
	NA. Since stakeholders can submit their opinions to the project through phones, emails and opinion books, it is easy for them to conduct ongoing consultation.



Public Comments 
	Summary of comments received
	Actions taken

	No negative comment received.
	NA



[bookmark: _Toc164087758]Risks to Stakeholders and the Environment
Management Experience
The project proponent is committed to develop high quality greenhouse gas emission reduction projects via provide clean water and energy to people in less developed countries through carbon finance. The company's core staffs more than 10 years of experience in developing CDM, VCS and GS projects. And the project proponent has successfully developed community projects in Africa and Asia.
Risk assessment
	
	Risk identified

	Mitigation or preventative measure(s) taken

	Natural and human-induced risks to stakeholders’ wellbeing
	No risk identified.
	The SDW has improved stakeholders’ well-being.

	Risks to stakeholder participation
	No risk identified
	The SDW is a basic service necessary to lead a healthy and productive life, including saving time and money for wood fuel at the household level. 

	Working conditions
	No risk identified
	The wells require only routine simple maintenance, there is no risk identified for working conditions.

	Safety of women and girls
	No risk identified
	The project involves supply SDW only, there is no risk identified for safety of women and girls.

	Safety of minority and marginalized groups, including children
	No risk identified
	The project involves supply SDW only. There is no risk identified for safety of minority or marginalized groups.

	Pollutants (air, noise, discharges to water, generation of waste, and release of hazardous materials and chemical pesticides and fertilizers)
	No risk identified
	The SDW supply system has no pollutant when it’s working.



[bookmark: _Toc164087759]Respect for Human Rights and Equity
Labor and Work
	
	Risks identified[footnoteRef:8] [8:  The identified risks and commensurate mitigation or preventative measure(s) for forced labor, child labor, and human trafficking, must be inclusive of staff and contracted workers employed by third parties.] 


	Mitigation or preventative measure(s) taken

	Discrimination
	No risk identified
	Equal pay for equal work for all employees.

	Sexual harassment
	No risk identified
	The PP has established harassment prevention and reporting system. And the staff has been trained about it.

	Gender equity in labor and work
	No risk identified
	Equal pay for equal work for all employees.

	Forced labor
	No risk identified
	The employees are working voluntarily, and have signed labor contracts.

	Child labor
	No risk identified
	No child labor involved.

	Human trafficking
	No risk identified
	No human trafficking involved.


Human Rights
	Risks identified

	Mitigation or preventative measure(s) taken

	No risk identified
	The project involves supply SDW to local people. SDW is a basic need in their life. The project continues recognize, respect, and promote the protection of the rights of local community.


Indigenous Peoples and Cultural Heritage
	Risks identified

	Mitigation(s) or preventative measure taken

	No risk identified
	The staff of the project has been trained to protect the rights of indigenous people, preserve and protect cultural heritage during the implementation of the project. And during this monitoring period, they have not violated the rights of indigenous people or damaged the cultural heritage.


Property Rights
	Risks identified

	Mitigation or preventative measure(s) taken

	No risk identified
	The project involves supply SDW to local people only.


Benefit Sharing
	Summary of the benefit sharing plan
	The project has no impact on property rights as described in Section 2.3.4 above. Not applicable.

	Benefit sharing during the monitoring period
	Not applicable.


[bookmark: _Toc164087760]Ecosystem Health
	
	Risk identified

	Mitigation or preventative measure(s) taken during the monitoring period

	Impacts on biodiversity and ecosystems
	No risk identified
	The project has reduced the consumption of firewood, which protect the biodiversity and ecosystems.

	Soil degradation and soil erosion
	No risk identified
	The project has no impact on soil degradation or soil erosion.

	Water consumption and stress
	No risk identified
	The project has no impact on water consumption and stress.


Rare, Threatened, and Endangered species
	Species or habitat
	The project is not located in, or adjacent to habitats for rare, threatened, or endangered species.

	Areas needed for habitat connectivity
	The project has not adversely impacted areas needed for habitat connectivity during the monitoring period.



	
	Risks identified

	Mitigation or preventative measure(s) taken

	Habitats for rare, threatened, and endangered species
	No risk identified
	Not applicable

	Areas for habitat connectivity
	No risk identified
	Not applicable


Introduction of species
N/A.
Ecosystem conversion
The project is not an ARR, ALM, WRC or ACoGS project, hence not applicable. 

[bookmark: _Toc164087761][bookmark: _Toc277142726][bookmark: _Toc277174425][bookmark: _Toc382836585]Implementation Status
[bookmark: _Toc268165557][bookmark: _Toc164087762]Implementation Status of the Project Activity
The project has started to supply safe drinking water to end users since 23/03/2021. During this monitoring period, the wells of the project have been well-maintained. And there is no other SDW public distribution network, it can make sure there is no double counting of emission reductions.
[bookmark: _Toc164087763]Deviations
3.2.1 Methodology Deviations
There is no methodology deviation applied.
3.2.2 Project Description Deviations
There is no project description deviation applied during this monitoring period.
[bookmark: _Toc164087764]Grouped Projects
The project is not a grouped project.
[bookmark: _Toc164087765] Baseline Reassessment 
Did the project undergo baseline reassessment during the monitoring period?
  ☐   Yes			 ☒   No
[bookmark: _Toc164087766]Data and Parameters
[bookmark: _Ref93580088][bookmark: _Toc164087767]Data and Parameters 
	Data / Parameter
	

	Data unit
	Litres

	Description
	Average volume of drinking water per person per day

	Source of data
	Estimated through ex ante survey or official data, or peer reviewed literature or local expert opinion. Alternatively, a default value of 3 litres per person per day can be used. The maximum value of 5.5 litres per person per day shall not be exceeded

	Value applied
	Default value of 3 litres per person per day is used for calculation.

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

	 Purpose of Data
	Calculation of baseline emissions

	Comments
	-



	Data / Parameter
	

	Data unit
	Years

	Description
	Life span of water treatment technologies

	Source of data
	Manufacturer’s specifications

	Value applied
	Life spans of main equipment:
	No.
	Main equipment 
	Life span(years)

	1
	Well
	20-50

	2
	water pump
	20-25

	3
	diesel generator
	20-25

	4
	water supply pipe
	50




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

	 Purpose of Data
	-

	Comments
	In cases where the life span of the water treatment technologies is shorter than the crediting period of the project activity, the project proponent will ensure that the units are replaced in order to continue claiming emission reductions. 



	Data / Parameter
	

	Data unit
	%

	Description
	Efficiency of the water boiling systems being replaced 

	Source of data
	Project activity site

	Value applied
	The applied methodology provides three options. The project proponent can use one of the options below:
(a) The efficiency of the water boiling system shall be established using representative sampling methods or based on referenced literature values (fraction), use weighted average values if more than one type of system is encountered;
(b) 0.10 default value may be optionally used if the replaced system or the system that would have been used is a three-stone fire or a conventional system for woody biomass lacking improved combustion air supply mechanism and flue gas ventilation system that is without a grate as well as a chimney; for the rest of the systems using woody biomass 0.2 default value may be optionally used;
(c) 0.5 default value may be used if the replaced system or the system that would have been used is a fossil fuel combusting system
Option (b) has been used by project proponent in the project.

	Justification of choice of data or description of measurement methods and procedures applied
	According to the results of baseline survey:
	Stove kind used for boiling water
	Number 
	Percentage

	Three stone
	124
	68.89%

	Unimproved stove without a grate or chimney
	56
	31.11%

	Improved stove with a grate or chimney
	0
	0.00%

	Other(specify)
	0
	0.00%


The result of the baseline survey shows that the replaced system is a three-stone fire or a conventional system that is without a grate as well as a chimney. Hence, 0.10 default value is used for calculation. Please refer to document “Data Recording Form for Baseline Survey-Senegal” for details.

	 Purpose of Data
	Calculation of baseline emissions

	Comments
	-



	Data / Parameter
	

	Data unit
	Fraction

	Description
	Proportions of baseline fuel type i (NRB and fossil fuel) 

	Source of data
	Estimated ex ante through a survey or official data or peer reviewed literature or local expert opinion

	Value applied
	100%

	Justification of choice of data or description of measurement methods and procedures applied
	According to the results of baseline survey, 100% of households used firewood for baseline fuel. Please refer to document “Data Recording Form for Baseline Survey-Senegal” for details.

	 Purpose of Data
	Calculation of baseline emissions

	Comments
	-



	Data / Parameter
	

	Data unit
	Fraction

	Description
	Factor to determine amount of non-renewable fuels 

	Source of data
	Project activity site

	Value applied
	Fraction of fuel type i used in the absence of the project activity in year y. For biomass, it is the fraction of woody biomass that can be established as non-renewable biomass (fNRB) as per “TOOL30: Calculation of the fraction of non-renewable biomass”.
If the baseline fuel is fossil fuel use a default value of 1.0

	Justification of choice of data or description of measurement methods and procedures applied
	TOOL30 is used to calculate. The value is 93.24% as calculated.

	 Purpose of Data
	Calculation of baseline emissions

	Comments
	-



	Data / Parameter
	

	Data unit
	t CO2/TJ

	Description
	Emission factor of the fuel(s) type i substituted 

	Source of data
	Project activity site

	Value applied
	If the fuel displaced is NRB, this parameter can be sourced from approved methodology AMS-I.E. (i.e. Table 2 in version 10.0 of AMS-I.E., if there are updates use the information from the latest version of AMS-I.E.);
- If the fuel displaced is fossil fuel, apply the emission factor of the fossil fuel

	Justification of choice of data or description of measurement methods and procedures applied
	The value is 73.2 sourced from approved methodology AMS-I.E. 

	Purpose of Data
	Calculation of baseline emissions

	Comments
	-



	Data / Parameter
	

	Data unit
	%

	Description
	Fraction of the population serviced by the project activity for which the common practice of water purification is or would have been water boiling

	Source of data
	Established ex ante through survey

	Value applied
	The value is 88.89% for calculation according to baseline survey. Please refer to document “Data Recording Form for Baseline Survey-Senegal” for details.

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

	Purpose of Data
	Calculation of baseline emissions

	Comments
	-



	Data / Parameter
	

	Data unit
	GJ per mass or volume unit (e.g. GJ/m³, GJ/ton)

	Description
	Weighted average net calorific value of fuel type i in year y

	Source of data
	The following data sources may be used if the relevant conditions apply:
	Data source
	Conditions for using the data source

	(a) Values provided by the fuel supplier in invoices
	This is the preferred source if the carbon fraction of the fuel is not provided (Option A)

	(b) Measurements by the project participants
	If (a) is not available

	(c) Regional or national default values
	If (a) is not available.
These sources can only be used for liquid fuels and should be based on well documented, reliable sources (such as national energy balances)

	(d) IPCC default values at the upper limit of the uncertainty at a 95% confidence interval as provided in Table 1.2 of Chapter 1 of Vol. 2 (Energy) of the 2006 IPCC Guidelines on National GHG Inventories
	If (a) is not available




	Value applied
	Option (d) is used. According to the latest IPCC Guidelines on National GHG Inventories, NCVi,y uses default value of 43.0TJ/Gg..

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

	Purpose of Data
	Calculation of project emissions

	Comments
	-



	Data / Parameter
	

	Data unit
	tCO2/GJ

	Description
	Weighted average CO2 emission factor of fuel type i in year y

	Source of data
	The following data sources may be used if the relevant conditions apply:
	Data source
	Conditions for using the data source

	(a) Values provided by the fuel supplier in invoices
	This is the preferred source if the carbon fraction of the fuel is not provided (Option A)

	(b) Measurements by the project participants
	If (a) is not available

	(c) Regional or national default values
	If (a) is not available.
These sources can only be used for liquid fuels and should be based on well documented, reliable sources (such as national energy balances)

	(d) IPCC default values at the upper limit of the uncertainty at a 95% confidence interval as provided in Table 1.4 of Chapter 1 of Vol. 2 (Energy) of the 2006 IPCC Guidelines on National GHG Inventories
	If (a) is not available




	Value applied
	Option (d) is used. According to the latest IPCC Guidelines on National GHG Inventories, EFco2,i,y uses default value of 74.1 tCO2/TJ..

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

	Purpose of Data
	Calculation of project emissions

	Comments
	-



[bookmark: _Ref93580067][bookmark: _Ref93580113][bookmark: _Toc164087768]Data and Parameters Monitored

	Data / Parameter
	

	Data unit
	Number

	Description
	Population who consumes the purified water serviced by the project activity in year y

	Source of data
	Survey records

	Description of measurement methods and procedures to be applied
	A survey shall be conducted annually to check the number of persons who consume the purified water supplied by functional project appliances

	Frequency of monitoring/recording
	Annual

	Value applied
	According to the Sworn Statement, the water supply project provides SDW to 1,041,527 persons.

	Monitoring equipment
	-

	QA/QC procedures to be applied
	-

	Purpose of data
	Calculation of baseline emissions

	Calculation method
	-

	Comments
	-



	Data / Parameter
	

	Data unit
	Litres

	Description
	Quantity of purified water in year y

	Source of data
	Records

	Description of measurement methods and procedures to be applied
	This parameter will be calculated, based on Equation (3) above: 
 = P𝑦× min ( ; 5.5) × 365                                                                   Equation (3)
For calculation of QPWy, a default value of 3 litres per person per day is used.

	Frequency of monitoring/recording
	Annual

	Value applied
	1,140,472,065L/year

	Monitoring equipment
	-

	QA/QC procedures to be applied
	-

	Purpose of data
	Calculation of baseline emissions

	Calculation method
	-

	Comments
	For (a) and (b), the sample size shall be determined as per the latest version of the “Standard: Sampling and surveys for CDM project activities and programme of activities”



	Data / Parameter
	m

	Data unit
	fraction

	Description
	Fraction of functional appliances that are providing the SDW

	Source of data
	Surveys and microbiological testing

	Description of measurement methods and procedures to be applied
	This parameter shall be determined through checking all appliances or a statistically representative sample of the appliances to ensure the following conditions that:
(a) they only use technologies that are meeting the SDW technology standards as per paragraph 4(b);
(b) they are still operating or are replaced by an equivalent in-service appliance. The use of appliances shall be monitored through self-report measures (survey data from respondents) as well as physical signs that are observable (e.g. wetness of the unit, water in storage receptacle, functionality of parts) as per “Objective measures of functionality and use of project appliances” described in the Appendix.
(c) they are delivering microbiologically safe drinking water. Appliances shall deliver treated water verified to be <1 cfu / 100 ml E. coli, using methods for measurement with a lower detection limit (LDL) of 1 cfu E. coli per 100 ml sample. Emission reductions cannot be claimed if over 10% of appliances in the project activity fail to meet the final water quality requirements mentioned above

	Frequency of monitoring/recording
	Annually

	Value applied
	There were two project surveys have been conducted, the first one was conducted during 11/05/2022 to 15/06/2022, the second one was conducted during 21/08/2023 to 28/09/2023. The result is that the wells are 100% functional during this monitoring period. The water quality tests have been conducted from 25/03/2021 to 17/04/2021 and from 28/03/2022 to 15/04/2022 respectively in the lab of Cheikh Anta Diop University, Senegal. The results showed that the passing rate of the water quality was 97.50% during 23/03/2021-22/03/2022 and 98.33% during 23/03/2022-22/03/2023. More than 90% appliances in the project activity successful to meet the final water quality requirements mentioned above. And the emission reductions have been deducted

	Monitoring equipment
	-

	QA/QC procedures to be applied
	The sampling plan shall also include provisions to collect information for records of replacement of appliances, filters and maintenance

	Purpose of data
	Calculation of baseline emissions

	Calculation method
	-

	Comments
	A statistically valid sample of the appliances can be used to determine the parameter value, as per the relevant requirements for sampling in the "Standard for sampling and surveys for CDM project activities and programme of activities".



	Data / Parameter
	Check for SDW public distribution network

	Data unit
	-

	Description
	Annual check if there is any other public distribution network supplying SDW is installed

	Source of data
	Surveys 

	Description of measurement methods and procedures to be applied
	Monitoring shall include annual check if there is public distribution network supplying SDW

	Frequency of monitoring/recording
	Annually

	Value applied
	There were two project surveys have been conducted, the first one was conducted from 11/05/2022 to 15/06/2022, the second one was conducted from 21/08/2023 to 28/09/2023. The result is that there is no any other public distribution network supplying SDW is installed during this monitoring period.

	Monitoring equipment
	-

	QA/QC procedures to be applied
	-

	Purpose of data
	-

	Calculation method
	-

	Comments
	-



	Data / Parameter
	Quality of safe drinking water

	Data unit
	-

	Description
	The quality of the safe drinking water

	Source of data
	Project activity site

	Description of measurement methods and procedures to be applied
	The safe drinking water quality is monitored on sample basis at least once every two years (biennial). The water quality will be tested in a locally recognized laboratory. 

	Frequency of monitoring/recording
	At least once every two years

	Value applied
	The water quality tests have been conducted from 25/03/2021 to 17/04/2021 and from 28/03/2022 to 15/04/2022 respectively in the lab of Cheikh Anta Diop University, Senegal. All the test results have met the standard. The results showed that the passing rate of the water quality was 97.50% during 23/03/2021-22/03/2022 and 98.33% during 23/03/2022-22/03/2023. More than 90% appliances in the project activity successful to meet the final water quality requirements mentioned above. And the emission reductions have been deducted by parameter m above.

	Monitoring equipment
	-

	QA/QC procedures to be applied
	-

	Purpose of data
	Calculation of baseline emissions

	Calculation method
	-

	Comments
	Emission reductions cannot be claimed if project activity fails to meet SDW standards as per paragraph 4(b) of the applied methodology



	Data / Parameter
	

	Data unit
	Mass or volume unit per year (e.g. ton/yr or m3/yr)

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

	Source of data
	Onsite measurements

	Description of measurement methods and procedures to be applied
	Use either mass or volume meters. In cases where fuel is supplied from small daily tanks, rulers can be used to determine mass or volume of the fuel consumed, with the following conditions: The ruler gauge must be part of the daily tank and calibrated at least once a year and have a book of control for recording the measurements (on a daily basis or per shift);
· Accessories such as transducers, sonar and piezoelectronic devices are accepted if they are properly calibrated with the ruler gauge and receiving a reasonable maintenance;
· In case of daily tanks with pre-heaters for heavy oil, the calibration will be made with the system at typical operational conditions

	Frequency of monitoring/recording
	Continuously

	Value applied
		Period
	Value
	Uint

	23/03/2021-22/03/2022
	695487
	kg/yr

	23/03/2022-22/03/2023
	695657
	kg/yr




	Monitoring equipment
	-

	QA/QC procedures to be applied
	The fuel consumption quantities have been cross-checked by stock changes.


	Purpose of data
	Calculation of project emissions

	Calculation method
	-

	Comments
	-Project activities or PoAs, where end users of the subsystems or measures are households/communities/small and medium enterprises (SMEs), faced with data gaps due to meter failure or other reasons unforeseen, may estimate the quantity of fuel, using one of the following options, provided the gap period does not exceed 30 consecutive days within six consecutive months:
 ∙ The purchased fuel/energy invoices/bills, where the purchased fuel can be identified specifically for the project; 
∙ The energy produced by the equipment, adjusted by efficiency. Efficiency of the equipment is determined using the ‘Methodological tool: Determining the baseline efficiency of thermal or electric energy generation systems’, and energy produced is measured directly or calculated based on operation hours; 
∙ The highest value of the parameter for the same calendar period of the previous years; 
∙ The fuel consumption of a representative sample of the first batch of project devices. It may be assumed that the fuel consumption measured in a representative sample of the first
batch of project devices apply to all subsequent batches.



[bookmark: _Toc164087769]Monitoring Plan
The local partners of Iceberg are in charge of the implementation of the monitoring plan and reporting to the project proponent. The project proponent is in charge of designing the monitoring plan and completing the monitoring report. Sampling survey has been applied for monitoring.
(a) Sampling Plan
According to Section 6 of the applied methodology, the monitoring provisions in the tools referred to in this methodology apply. The “Standard for Sampling and Surveys for CDM Project Activities and Programmes of Activities (Version 09.0)” and “Guideline for sampling and surveys for CDM project and programmes of activities (Version 4.0)” are used for sampling. 
(b) Sampling design
The following parameters may be determined by sampling:
	Parameter
	Description
	Frequency

	m
	Fraction of functional appliances that are providing the SDW
	Annually

	Quality of safe drinking water
	The quality of the safe drinking water
	At least once every two years

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


The objective is determining the value of parameter m, Quality of safe drinking water and FCi,j,y, during the crediting period. Since the emission reductions of each water supplied village are fewer than 20,000 tCO2e per year, each well and its water distribution system is a microscale CDM unit as per footnote 15(a) of “General guidelines for SSC CDM methodologies (Version 23.1)”. According to paragraph 48(b) of “General guidelines for SSC CDM methodologies (Version 23.1)”, a 95/10 precision shall be applied for sampling surveys.
Multi-stage sampling was applied in the sampling survey during this monitoring period. 6 villages were randomly chosen in the first stage of the sampling process. Then 20 households were randomly chosen from each of the 6 villages. The equation 16 of “Guideline for Sampling and surveys for CDM project activities and programmes of activities” (version 04.0) were used to determine the above sample size:
[image: ]
Where:
	C
	=
	Number of villages that should be sampled

	M
	=
	Total number of villages in the population

	
	=
	Number of households to be sampled within each village

	
	=
	Average households per village

	SDB2
	=
	variance between villages

	SDW2
	=
	average within village variation

	p
	=
	Overall proportion

	1.96
	=
	Represents the 95% confidence required

	0.1
	=
	Represents the 10% relative precision



To achieve 95/10 confidence/precision, for parameter m, the minimum number of the sampled villages during 23/03/2021-22/03/2022 is 2, and that during 23/03/2022-22/03/2023 is 1.. As the project proponent and its local partner has surveyed 6 villages, so the surveys have met the required 95/10 confidence/precision.
For the parameter Quantity of fuel type i combusted in process j during the year y, as all the wells has recorded the consumption of fuel, so it does not need sampling.
(c) Organizational structure 
Training about monitoring plan has been provided to local staff of project proponent’s local partner, including survey protocol, method of data recording and analysis. The monitoring plan has been carried out by qualified personnel trained for quality assurance and quality control. The project proponent inspects local partner to confirm that the personnel are qualified and the monitoring plan has been properly implemented. The data collected has been cross checked by the project proponent. 
The organizational structure for monitoring is shown as the below:

Project proponent



                                                                         Cross check	Local partners
Third-party organization


[bookmark: _Hlk168395221]Roles and responsibilities:
· Project proponent
The project proponent is also project developer, who is the central figure in the implementation of the project. Their responsibilities include:
Technology selection: Choosing a technology design with predictable performance, ensuring it is proven to be efficient and durable under field conditions.
Monitoring and validation: Designing the monitoring plan to make sure the project function well and solve problems in time.
Data management: Ensuring accurate data collection, storage, and reporting in compliance with the project's monitoring plan.
· Local partners
Local partners act as intermediaries between the project developer and the end users. Their responsibilities include:
End user communication: Informing and notifying end users that they cannot claim emission reductions from the project.
Data collection: Assisting in the collection of data through surveys.
· Third-party validation and verification body
Third-party validation and verification body is essential for:
Validation and verification: Conducting independent validation and verification of data, including survey results, to ensure compliance with the applied methodology and fact.
(d) Implementation plan
The scope and objectives of the internal audit, including the processes or departments have been clearly defined. Then we developed an audit plan outlining the audit schedule, resources required, audit criteria, and responsibilities of audit team member. The main survey methods applied in the sampling plan include hardcopy questionnaires, online questionnaires, and face to face interview. The potential of refusals and other means of non-responses has been taken into account. 
[bookmark: _Hlk168395274]Oversight and accountability of monitoring activities 
· Avoidance of double counting
To avoid double counting, the project proponent has clearly communicated ownership rights and intentions of claiming the emission reductions to end users that they cannot claim emission reductions from the project.
· Data collection and verification
The project developer has undertaken project-specific field studies, and referred to official government data, or credible published literature to support data accuracy. 
Procedures for internal auditing and QA/QC
Internal auditing procedures
· Sampling and surveys:
· Use multi-stage sampling methods for sampling to reflect the real SDW system use condition of the project population.
· Take surveys in two phases: the baseline scenario and the project scenario to ensure accurate comparisons.
QA/QC Procedures
· Data Collection and Verification:
Conduct usage surveys to capture the presence and usage practices of baseline and other non-project technologies by project technology end users.
· Documentation and Reporting:
Maintain detailed records of all tests, including the hand writing questionnaires and online database.
All surveyors have been trained about the protocols of surveys.
Handling non-conformances
[bookmark: validation-and-verification-requirements]The audit team should classify and document non-conformities identified during the audit process, categorizing them based on severity and impact on quality, safety, or compliance. If they are in accordance with the applied methodology and other related rules, a change may be conducted in the validated monitoring plan. Otherwise, revision and improvement will be conducted in the monitoring. The related ERs will not be claimed in the monitoring report until the non-conformance has been corrected in the latter case.
[bookmark: _Toc164087770]Quantification of GHG Emission Reductions and Removals
[bookmark: _Toc164087771]Baseline Emissions
The baseline emissions shall be calculated as follows:
[image: E:\WeChat Files\wxid_hhu1p7wej4rc52\FileStorage\Temp\1660723661810.png]
Equation (1)
Where:
	
	=
	Baseline emissions during the year y in (t CO2e)

	
	=
	Total quantity of water purified by the project in year y (L)

	
	=
	Fraction of functional appliances that are providing the SDW (%). Only project appliances that (i) use technologies that meet the technology standards as per paragraph 4(b) and (ii) are operating or replaced by an equivalent in service appliance and (iii) deliver microbiologically safe drinking water, are counted for emission reductions. The results of water quality tests showed that the passing rate of the water quality was 97.50% during 23/03/2021-22/03/2022 and 98.33% during 23/03/2022-22/03/2023.

	
	=
	Fraction of the population served by the project activity for which the common practice of water treatment is or would have been water boiling. It is determined ex ante through surveys. 88.89% is used for calculation according to baseline survey.

	
	=
	Specific energy consumption required to boil one litre of water (kJ/L), to be calculated according to paragraphs below

	
	=
	Proportions of baseline fuel type i (NRB and/or fossil fuels) used in the absence of the project activity (fraction). It is assumed that NRB to be 100% for ex ante calculation.

	
	=
	Fraction of non-renewable fuel type i used in the absence of the project activity in year y. For biomass, it is the fraction of woody biomass that can be established as non-renewable biomass (fNRB). If the baseline fuel is fossil fuel, the value to be applied is 1

	
	=
	Emission factor of the fuel type i substituted (t CO2/TJ). The fuel displaced is NRB, 73.2tCO2/TJ is used for Sub-Saharan Africa sourced from approved methodology AMS-I.E.


[bookmark: _2250f4o]The quantity of purified water in a year is:
(a) Option 1: Directly monitored; or
(b) Option 2: Indirectly monitored following the procedures described in paragraph below.
For Option 2, the quantity of purified water should be monitored and calculated based on the following options:
(a) Option 2.1: The capacity of the equipment based on the manufacturers' specifications, and the usage time of the equipment, as follows:
 = Σ𝑞, × 𝑡                                                                                                      Equation (2)
Where:
	
	=
	Capacity of the water purification device (L/hour) provided by the manufacturer

	
	=
	Usage time (hours/year)


(b) Option 2.2: The population serviced by the project activity and an average volume of drinking water per person per day, as follows:
 = P𝑦× min ( ; 5.5) × 365                                                                   Equation (3)
Where:
	
	=
	Population who consumes the purified water serviced by the project activity in year y

	
	=
	Average volume of drinking water per person per day (L/person/day) determined ex ante of the crediting period through a baseline survey


[bookmark: _319y80a]The option 2.2 has been chosen. For calculation of QPWy, a default value of 3 litres per person per day is used.
[bookmark: _1gf8i83]The capacity of the water supply project can meet the water demand of 1,041,527 people. Therefore,
QPWy=1,041,527×3×365=1,140,472,065 L/year
[bookmark: _40ew0vw]Specific energy consumption required to boil one litre of water is to be calculated as follows:
[image: E:\WeChat Files\wxid_hhu1p7wej4rc52\FileStorage\Temp\1660725340317.png]                                                         Equation (4)
Where:
	
	=
	Specific heat of water (kJ/L °C). Use a default value of 4.186 kJ/L °C

	
	=
	Final temperature (°C). Use a default value of 100°C

	
	=
	Initial temperature of water (°C). Use annual average ambient temperature; or use a default value of 20 °C

	
	=
	Latent heat of water evaporation (kJ/L). Use a default value of 2260 kJ/L. The latent heat required to boil one litre of water for five minutes is assumed to be equivalent to latent heat for the evaporation of 1% of the water volume (WHO recommends a minimum duration of five minutes of water boiling)

	
	=
	Efficiency of the water boiling systems being replaced, estimated ex ante. Default values in Data / Parameter table 3 may be used


[bookmark: _2fk6b3p]Default value 0.10 is used of ηwb for ex-ante calculation. Since Default values of the parameters are applicable to Equation (4) above, SEC is calculated as follows:
SEC=[357.48kJ/L]/0.10=3574.80kJ/L                                                                Equation (5)
We use “TOOL30: Calculation of the fraction of non-renewable biomass” to calculate fNRB for host country Senegal. The calculation sheet has been submitted too. Please refer to it about the calculation.
According to "TOOL30: Calculation of the fraction of non-renewable biomass", equation 1 is used to calculate fNRB:
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Where:
	fNRB
	=
	Fraction of non-renewable biomass in the applicable area in the relevant period (fraction or %)

	NRB
	=
	Quantity of non-renewable biomass consumed in the applicable area in the relevant period (tonnes)

	RB
	=
	Quantity of renewable biomass that is available on a sustainable basis in the applicable area in the relevant period (tonnes)


The quantity of non-renewable biomass consumed in the applicable area (NRB) shall be determined as the difference between the total consumption of woody biomass in the applicable area (H) and the quantity of renewable biomass that can be sustainably harvested in the applicable area (RB):
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Where:
	H
	=
	Total consumption of woody biomass in the applicable area in the relevant period (tonnes)


The total consumption of woody biomass (H) is calculated using the following equation, accounting for all consumption within the applicable area (not only wood fuel but also timber and industrial consumption):
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Where:
	HW
	=
	Average consumption of wood fuel per household, including fuelwood and charcoal, in the applicable area in the relevant period (tonnes//household)

	CE
	=
	Commercial woody biomass consumption for energy applications (e.g. commercial, industrial or institutional uses of woody biomass in ovens, boilers etc.) that are extracted from forests or other land areas in the applicable area in the relevant period (tonnes)

	NE
	=
	Commercial woody biomass consumption for non-energy applications (e.g. construction, furniture) that are extracted from forests or other land areas in the applicable area in the relevant period (tonnes)

	N
	=
	Number of households consuming wood fuel within the applicable area in the relevant period (number)


The quantity of renewable biomass available in the applicable area (RB) is estimated using the following equation:
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Where:
	MAIforest,i
	=
	Mean Annual Increment of woody biomass growth per hectare in sub-category i of forest areas in the relevant period (tonnes/ha/yr)

	MAIother,i
	=
	Mean Annual Increment of woody biomass growth per hectare in sub-category i of other land areas in the relevant period (tonnes/ha/yr)

	Fforest,i
	=
	Extent of forest in sub-category i in the relevant period (ha)

	Fother,i
	=
	Extent of other land in sub-category i in the relevant period (ha)

	Pforest,i
	=
	Extent of non-accessible area (e.g. protected area where extraction of wood is prohibited, geographically remote area) within forest areas (in sub-category i) in the relevant period (ha)

	Pother,i
	=
	Extent of non-accessible area (e.g. protected area where extraction of wood is prohibited, geographically remote area) within other land areas (in sub-category i) in the relevant period (ha)

	i
	=
	Sub-category i of forest areas and other land areas


The fnrb has been calculated as follows:
	Variable
	Unit
	Value

	Total woody biomass consumption (H)
	t/yr
	9,023,599

	Renewable biomass (RB)
	t/yr
	609,589

	Non-renewable biomass (NRB)
	t/yr
	8,414,010

	fNRB
	-
	 0.9324 


A value of 93.24% is calculated.
BE1=1,140,472,065×97.50%×88.89%×3574.80×100%×93.24%×73.2×10-9=241,161 tCO2e.
BE2=1,140,472,065×98.33%×88.89%×3574.80×100%×93.24%×73.2×10-9=243,222 tCO2e.

[bookmark: _Toc164087772][bookmark: _Toc382836612]Project Emissions
If the operation of the project water purification system involves consumption of fossil fuels and/or electricity, CO2 emissions from on-site consumption of fossil fuels and electricity due to the project activity shall be accounted for as project emissions.
[image: E:\WeChat Files\wxid_hhu1p7wej4rc52\FileStorage\Temp\1660726907710.png]                                                                                        Equation (6)
	
	=
	Project emissions from fossil fuel combustion during the year y (t CO2e)

	
	=
	Project emissions from electricity consumption during the year y (t CO2e)


Considering the actual situation of unstable power supply in Senegal, all systems are equipped with diesel generators. Electricity for the project activity is supplied by the generator and not connected to the grid, hence the emission from electricity consumption is excluded in calculation. 
Emissions from fossil fuel combustion (PEFF,y) is calculated by the latest version of the “TOOL03: Tool to calculate project or leakage CO2 emissions from fossil fuel combustion”.
[image: E:\WeChat Files\wxid_hhu1p7wej4rc52\FileStorage\Temp\1660736681044.png]                                                                                  Equation (7)
Where:
	
	=
	Are the CO2 emissions from fossil fuel combustion in process j during the year y (tCO2/yr)

	
	=
	Is the quantity of fuel type i combusted in process j during the year y (mass or volume unit/yr)

	
	=
	Is the CO2 emission coefficient of fuel type i in year y (tCO2/mass or volume unit)

	
	=
	Are the fuel types combusted in process j during the year y


The CO2 emission coefficient COEFi,y can be calculated using one of the following two Options, depending on the availability of data on the fossil fuel type i, as follows:
(a) Option A: The CO2 emission coefficient COEFi,y is calculated based on the chemical composition of the fossil fuel type i.
(b) Option B: The CO2 emission coefficient COEFi,y is calculated based on net calorific value and CO2 emission factor of the fuel type i.
We choose Option B to calculate COEFi,y , therefore,
[image: E:\WeChat Files\wxid_hhu1p7wej4rc52\FileStorage\Temp\1660737238421.png]                                                                                   Equation (8)
Where:
	
	=
	Is the weighted average net calorific value of the fuel type i in year y (GJ/mass or volume unit)

	
	=
	Is the weighted average CO2 emission factor of fuel type i in year y (tCO2/GJ)


All the power used for the project activity is generated from diesel generators. The average consumption of each diesel generator from 23/03/2021 to 22/03/2022 was 3496.67L, and the one from 23/03/2022 to 22/03/2023 was 3497.52L. There are 234 diesel generators used in the project.
According to 2006 IPCC Guidelines on National GHG Inventories, NCVi,y uses default value of 43.0TJ/Gg, EFco2,i,y uses default value of 74,100 kg/TJ for diesel, density of diesel is 0.85kg/L[footnoteRef:9]. [9:  https://www.sciencedirect.com/topics/engineering/diesel-fuel ] 

43.0×74,100/1000=3186.3 tCO2/Gg
Therefore,
PEFF,1=3496.67×234×0.85×3186.3×10-6=2217 tCO2/yr. 
PEFF,2=3497.52×234×0.85×3186.3×10-6=2217 tCO2/yr. 
[bookmark: _Toc164087773]Leakage Emissions
According to the applied methodology, where relevant leakage relating to the non-renewable woody biomass shall be assessed as per the relevant procedures of AMS-I.E. 
By (Quantity of woody biomass that is substituted or displaced in year y) is multiplied by a net to gross adjustment factor of 0.95 to account for leakages.
[bookmark: _Toc164087774]GHG Emission Reductions and Carbon Dioxide Removals
Emission reductions are calculated as follows:
[image: E:\WeChat Files\wxid_hhu1p7wej4rc52\FileStorage\Temp\1660740584228.png]                                                                                             Equation (9)
Where:
	
	=
	Emission reductions in year y (t CO2e/yr)

	
	=
	Baseline emissions in year y (t CO2e/yr)

	
	=
	Project emissions in year y (t CO2e/yr)

	
	=
	Leakage emissions in year y (t CO2e/yr)


LE1=241,161×0.05=12,059 t CO2e/yr
LE2=243,222×0.05=12,162 t CO2e/yr
ER1=241,161 -2,217-12,059 =226,885 t CO2e/yr
ER2=243,222 -2,217-12,162 =228,843 t CO2e/yr
The ex-ante calculation of the emission reductions of the project is in the table below.
GHG emission reductions of the monitoring period is shown below:

	Vintage period
	Baseline emissions (tCO2e)
	Project emissions (tCO2e)
	Leakage emissions (tCO2e)
	Reduction VCUs (tCO2e)
	Removal VCUs (tCO2e)
	Total VCUs (tCO2e)

	23/03/2021-31/12/2021
	N.A.
	N.A.
	A discount factor of 0.95 is applied for leakage
	176,535 
	0 
	176,535 

	01/01/2022-31/12/2022
	N.A.
	N.A.
	A discount factor of 0.95 is applied for leakage
	227,262 
	0 
	227,262 

	01/01/2023-22/03/2023
	N.A.
	N.A.
	A discount factor of 0.95 is applied for leakage
	50,784 
	0
	50,784 

	Total
	N.A.
	N.A.
	A discount factor of 0.95 is applied for leakage
	454,582 
	0 
	454,582 



Compare the estimated ex-ante GHG emission reductions and removals and the achieved emission reductions and removals for this monitoring period: 
 
	Vintage period
	Ex-ante estimated reductions/
removals
	Achieved reductions/
removals
	Percent difference
	Explanation for the difference 

	23/03/2021-31/12/2021
	209,417 
	176,535 
	15.70%
	1. The actual number of users was smaller than ex-ante estimated.
2. Some of the water samples failed the water quality test. Thus, the fraction of functional appliances that are providing the SDW less than 100%, which was assumed for ex-ante calculation.

	01/01/2022-31/12/2022
	269,145 
	227,262 
	15.56%
	

	01/01/2023-22/03/2023
	59,728 
	50,784 
	14.97%
	

	Total
	538,290 
	454,582 
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