	[bookmark: _GoBack][image: ]Monitoring report form for CDM programme of activities
(Version 02.0)

	Complete this form in accordance with the instructions attached at the end of this form.

	Monitoring report 

	Title of the PoA
	African Biogas Carbon Programme (ABC)

	Gold Standard reference number of the PoA
	PoA GS2747
VPA: GS5801

	Version numbers of the PoA-DD applicable to this monitoring report
	7.0

	Version number of this monitoring report
	1.3

	Completion date of this monitoring report
	05/08/2019

	Monitoring period number
	I

	Duration of this monitoring period
	14/03/2017 – 28/02/2019 both dates inclusive

	Monitoring report number for this monitoring period
	1

	Coordinating/managing entity
	Hivos Foundation

	Host Parties
	Host Party of the PoA
	Is this the host Party of a VPA covered in this monitoring report? (yes/no)

	
	Uganda, Kenya and Tanzania
	Yes, Kenya 

	Sectoral scopes
	1: Energy industries (renewable- / non-renewable sources)
15: Agriculture

	Applied methodologies and standardized baselines
	Gold Standard methodology ‘Technologies and Practices to Displace Decentralized Thermal Energy Consumption’ (Version 1.0)

	Amount of GHG emission reductions or net anthropogenic GHG removals achieved by all VPAs covered in this monitoring report in this monitoring period
	Amount achieved
before 1 January 2013
	Amount achieved
from 1 January 2013 

	
	N/A
	10,921 tCO2e

	Amount of GHG emission reductions or net anthropogenic GHG removals estimated ex-ante for this monitoring period in the VPA-DDs for the VPAs covered in this monitoring report
	23,267 tCO2e


PART I		Monitoring of programme of activities (PoA)
SECTION A. Description of PoA
A.1.  	General description of PoA
>>
In many developing countries the dependency on firewood and charcoal as a source of energy is very high, with around 3 billion people combusting solid fuels on open fires to meet their cooking and heating needs. As a result, indoor air pollution is one of the ten major threats globally, causing almost 2 million deaths annually due to solid fuel use. The burning of firewood that is illegally collected and the production of charcoal also contributes to the emission of greenhouse gases and deforestation or forest degradation. 

The African Biogas Carbon Programme (ABC) is a development programme managed and developed by Hivos Foundation as the Coordinating Managing Entity (CME), working in collaboration with the African Biogas Partnership Programme (ABPP) and the Kenya Biogas Programme in Kenya. The purpose of the small-scale Programme of Activities (PoA) is to stimulate the use of biogas systems in Africa (initially focusing on East Africa) to replace traditional thermal energy generation methods by making biogas systems affordable and available to households and institutions across Africa, especially for low and medium income households. The overall development objective of the ABC PoA is to disseminate domestic biodigesters as a local, sustainable energy source through the development of a commercial, market oriented sector in Kenya, Tanzania and Uganda.
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Figure 1: The boundary of the PoA is the national boundaries of Kenya, Tanzania and Uganda (host parties)
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[bookmark: _Ref482370506]Corresponding generic component project activities (VPAs)
	Title and reference number of the corresponding generic VPA
	Version of the PoA-DD 
	Sectoral scopes
	Applied methodologies and standardized baselines

		African Biogas Carbon Programme (ABC) 


 GS 2747)
	7.0
	1
	
	 Methodology: Gold Standard’s ‘Technologies and practices to displace decentralized thermal energy’ (11/04/2011) 





VPAs included in the PoA
	Title and UNFCCC reference number of the VPA 
	Title and reference number of the corresponding generic VPA 
	Version of the PoA-DD
	Crediting period type and duration
	Covered in this monitoring report? (yes/no)

	African Biogas Carbon Programme (ABC) – Kenya – VPA001

GS 2750
	
	 African Biogas Carbon Programme (ABC) 


 GS 2747)
	Version 7.0
	7-year renewable crediting period
13/06/2013 – 12/06/2020  
	NO

	African Biogas Carbon Programme (ABC) – Tanzania – VPA002

GS 2751
		 African Biogas Carbon Programme (ABC) 


 GS 2747)
	Version 7.0
	7-year renewable crediting period 
07/01/2014 – 06/01/2021
	No

	African Biogas Carbon Programme (ABC) – Uganda – VPA003

GS 4236
		 African Biogas Carbon Programme (ABC) 


 GS 2747)
	Version 7.0
	7-year renewable crediting period 
19/04/2015-18/04/2022
	No

	African Biogas Carbon Programme (ABC) – Tanzania – VPA005

GS 5124
		 African Biogas Carbon Programme (ABC) 


 GS 2747)
	Version 7.0
	7-year renewable crediting period
04/02/2016 – 03/02/2023 
	NO

	African Biogas Carbon Programme (ABC) - Kenya - VPA006

GS 5801
		 African Biogas Carbon Programme (ABC) 


 GS 2747)
	Version 7.0
	7 year renewable. Crediting period 14/03/2017 – 13/03/2024 
	YES


A.2.	Coordinating/managing entity
>>
Hivos Foundation
Contact details of the CME 
Main contact person African Biogas Carbon Programme (ABC):
Mr. Harry Clemens
Programme Officer Carbon Finance and Renewable Energy 
Hivos 
Raamweg 16
2596 HL The Hague, The Netherlands
Email: hclemens@hivos.org 
Phone: + 31(0)70 376 55 00
ABPP website: http://africabiogas.org/ 	
SECTION B. Implementation of PoA
B.1. 	Description of implemented PoA
>>
The management system of the PoA is implemented as per Section C of the PoA-DD. The section below gives an overview of the implementation modalities. 

Management system 

PoA Manager 
The PoA is registered and managed by the CME, HIVOS Foundation (hereafter referred to HIVOS). A contractual agreement between the CME and each VPA Implementer ensures that those operating the VPA are aware of their involvement in the PoA. Each entity involved in biogas system distribution is informed that the programme is a registered PoA with the Gold Standard. 

Complete Warranty certificate: when a new customer is added to the programme, the supplier signs a Warranty certificate with the user. The Warranty certificate contains at least the following information, in addition to specific sales and financing arrangements:
·  Name of the customer
·  Address/location (GPS)
·  Date of purchase
·  Serial number of the digester
·  Name of the VPA implementer  
·  Biogas model and size (in m3)
·  Phone number of the user
·  Confirmation that the user assigns the right and title to the VERs to the VPA implementer 

Data entry and record keeping buyer information collected through a mobile phone application known as Taro works which relays collected data to Salesforce, an online cloud based archive which is maintained by the VPA implementer. Information on Salesforce is then imported in a excel sheet that is used for data analysis. A hard copy covering the key information is available at the household.

Avoidance of double counting: double counting is avoided through the following system: 
· The unique serial number and GPS coordinates of each digester will avoid the same system being counted twice in different VPAs in the PoA, as the database does not allow two biogas systems to have the same serial number. Unique serial numbers are recorded on each warranty certificate
· Checks are performed on the electronic database for repeated serial numbers, addresses and phone number that might indicate double-entry. Possibly double-entered systems are cross-checked against the Warranty certificates, and through customer contact or a site visit if necessary;
· The VPA implementer certifies that the proposed VPA is not registered under another CDM or voluntary project activity; 
· End-users are required to confirm that they assign the rights and titles to VERs to the VPA Implementer named in the warranty certificate. 

Operation of the biogas system: the user is provided with the contact details of the supplier should the system need maintenance at any time during the project. It is the user’s responsibility to use the biogas system as instructed during commissioning. For manure-fed biogas digesters the supplier provides user training on:
·  The proper application of slurry to agricultural land 
·  The optimal quantity of manure and water fed into the bio digester
·  Other essential operations and maintenance tasks



Sampling 
The VPA Implementer, with support from the CME if agreed, is responsible for the production of periodical monitoring reports for each VPA. Multi-stage sampling will be applied within the PoA, where clusters consist of regions and the subunits (biogas digesters) within them. Please refer to section E.3 below for a full description of the sampling approach. 

Technology 
The exact technology to be employed varies depending on the VPA Implementer and is required to meet applicable national standards. The PoA includes biogas digesters that are fed with a mixture of water and animal manure, which is then anaerobically digested to produce renewable biogas. The generated biogas is intended for use as fuel for cooking. 

The biogas digester type implemented under most of the VPAs included under the PoA consists of a fixed-dome digester and similar models made of soft or hard plastic. The fixed dome digester is constructed with bricks and stone masonry. The fixed-dome technology has a proven durability, and can be installed underground, saving space and protecting the installation. Materials for its construction can be sourced locally. 


The use of the biogas digesters is simple:
I. Collect manure and mix with water according to the type of manure used and bio digester model;
II. Feed this mix into the biogas digester;
III. Both biogas and slurry (which can be used as a fertiliser) are produced. 

The biogas is used as cooking fuel. The build-up of gas will push out slurry through an exit pipe of the biogas system and is a fertiliser that can either be applied directly to crops or aerobically composted with other organic material. 

Maintenance needs are limited since the biogas digesters have no moving parts. Over time, some indigestible material can build up in the digester, limiting the reactor volume. This issue is solved simply by scooping the indigestible material out and re-filling the bio digester with manure.

B.2. Post-registration changes to PoA
B.2.1. Corrections
>>
N/A
B.2.2. Inclusion of monitoring plan
>>
N/A

B.2.3. Permanent changes to the registered monitoring plan, or permanent deviation of monitoring from the applied methodologies, standardized baselines, or other applied standards or tools
>>
N/A

B.2.4. Changes to programme design
>>
N/A

PART II	Monitoring of VPAs
>> 
The VPA monitored in this report is African Biogas Carbon Programme (ABC) – Kenya – VPA006 (GS 5801) as referenced in section A.1.2.  

SECTION C. Implementation of VPAs
C.1. Description of implemented VPAs
>>
VPA006 is part of the African Biogas Carbon PoA, and is the second VPA that is implemented in Kenya. The overall objective of the VPA is to contribute to the achievement of the Sustainable Development Goals (SDGs) through the dissemination of domestic biogas systems as a local, sustainable energy source, as well as the development of a commercially viable, market-oriented biogas sector. By encouraging the switch from traditional non-renewable biomass (NRB) fuels to renewable biogas the VPA is reducing greenhouse gas (GHG) emissions. 

The Kenya Biogas Programme (KBP), the lead entity implementing the Africa Biogas Partnership Program (in Kenya), with the responsibility of coordinating, facilitating and monitoring sector functions and supporting the technical, financial and institutional architecture necessary for development of the domestic biogas sector in Kenya.

The VPA is implemented based on private sector market oriented principles, but also develops governmental support for a favourable regulatory and policy environment, as well as general buy-in promotion and extension. The VPA stimulates the installation of domestic biogas systems of between 2 m3 to 100 m3 capacities. This VPA was retroactively included in the ABC PoA and includes biogas systems of which the construction started since 23/10/2015.

Installed technology 
The technology implemented under the VPA006 covers biodigesters fed with a mixture of water and animal manure that is anaerobically digested. The generated biogas is intended for use as fuel for cooking. Models with a proven track record included in this VPA are:
1. Fixed dome type digesters
a.  Modified Kenbim Model
b.  AKUT
c.  Camartec
2. Plastic digester types
a.  Flexi biodigesters
b.  Kentainer
c.  Takamoto



Please refer to section B.1 for a more elaborate description of the technology implemented. 

Implementation status
The VPA is operational. Since the start of the VPA, 2,181 digesters have been commissioned[footnoteRef:2]. The first and current crediting period started on 14/03/2017[footnoteRef:3].   [2:  Some digesters were excluded as GPS coordinates were not available – the actual number therefore is even higher.]  [3:  Retroactive crediting, the start date is 2 years prior to the date of registration: 14/03/2019] 


Table 1: Digesters installed by size[footnoteRef:4] [4:  See the VPA006 database sheet size distribution ] 

	Volume
	Number

	3.3
	3

	4
	170

	6
	368

	6.2
	20

	6.6
	1

	8
	770

	9
	60

	10
	463

	12
	282

	13
	2

	14
	1

	16
	24

	18
	1

	24
	11

	32
	2

	35
	1

	48
	1

	70
	1

	Grand Total
	2,181




The technical specification of the technologies are:
· Mixing ratio: 1:1 (manure and water)
· Thermal capacity is 2,21 KWth/m3 digester volume (as per VPA006-DD page 45 eligibility criteria 11)

The specifications of the most commonly built digesters sizes are shown below[footnoteRef:5]: [5:  Construction manual MKD digester (2016) page 3] 

[image: ]
Other digester sizes are built in much smaller quantities. Their performance will be proportional to the 10 m3 digester. Thus the 70 m3 digester for example, can be fed 700 kg manure daily (7*100), will produce 24500 ltr (7*3500) gas per day. The same applies to all other values



C.2. Location of VPAs
[bookmark: _Toc315340777][bookmark: _Toc315881221][bookmark: _Toc317686909]>>  

The host party of this VPA is Kenya. The co-ordinates of Kenya are represented approximately by 1 00 N, 38 00 E[footnoteRef:6]..The VPA disseminates biogas over the entire territory of Kenya. The VPA implementer is the Kenya Biogas Programme. Their main office is used to represent the physical location of the project, Along Lenana Road, ACS Plaza, Nairobi, P.O. Box 79875-00202 Nairobi Kenya. GPS Co-ordinates: S 1 ͦ 17’19’’ S, E 36 ͦ 46’58’’. [6: 
] 


[image: ]
Figure 2: Location of the VPA implementer

There are 47 counties in Kenya which are the first order geographical divisions. In section H and overview has been provided of all the counties in which the program in active.

C.3. Post-registration changes to VPAs
C.3.1. [bookmark: _Ref317859909]Temporary deviations from the monitoring plans in the included VPA-DDs, applied methodologies or standardized baselines
>>
N/A
C.3.2. [bookmark: _Ref315873739]Corrections
>>
N/A

C.3.3. Changes to the start date of the crediting period
>>
N/A

C.3.4. Inclusion of monitoring plan
>>
N/A

C.3.5. [bookmark: _Ref315873740]Permanent changes to the included monitoring plans, or permanent deviation of monitoring from the applied methodologies, standardized baselines, or other applied standards or tools
>> N/A

C.3.6. [bookmark: _Ref315873741]Changes to project design
>>
N/A
SECTION D. Description of monitoring system of VPAs
>>
The objective of the monitoring effort conducted under this VPA was to meet the monitoring requirements set forth in the methodology ‘Technologies and Practices to Displace Decentralized Thermal Energy Consumption’ (Version 1.0), as per the PoA-DD, VPA-DD and Passport. 

Tasks and responsibilities in the monitoring system
The implementation of the monitoring system was coordinated and managed by the CME, Hivos, in cooperation with Eric Buysman; independent consultant. Survey questionnaires were prepared by HIVOS and KBP. The monitoring was implemented by EcoFrontier who carried out a review of the questionnaires, selected samples from the project database, recruited and trained enumerators and implemented the carbon monitoring effort, including the biogas user. Finally, EcoFrontier was responsible for the presentation of the raw data and a report detailing the findings of the monitoring report. Subsequently, Eric Buysman was responsible for preparing the monitoring report, including the calculation of emission reductions. 


Data flow 
The following graph provides an overview of the data flow in the monitoring process. 

	Task
	Description
	Responsible actor



	Data collection
	Survey conducted through visiting and calling selected households
	EcoFrontier



	Data recording
	Survey data transferred from filled questionnaires to electronic spreadsheet
	EcoFrontier 



	Data quality control
	Collected data is cross-checked for consistency and errors 
	Eric Buysman



	Calculations
	Collected data is analysed to calculate individual parameters for input into emission reduction calculations
	Eric Buysman 



	Reporting
	Parameters input into emission reduction calculations and reported in the Monitoring Report. 
	Eric Buysman 


Figure 4: Data flow in the monitoring process

SECTION E. [bookmark: _Toc317860225]
SECTION F. Data and parameters
F.1. [bookmark: _Ref315873386]Data and parameters fixed ex ante
[bookmark: _Ref315873823]
	Data/Parameter
	BBb1,bio

	Data unit
	Tonnes/year

	Description
	Amount of woody biomass used in the baseline scenario b1

	Source of data
	VPA06-DD

	Value(s) applied
	3.66

	Choice of data or measurement methods and procedures 
	Households have been asked how much fuelwood they use, and how much charcoal they use, and undergo a Kitchen Performance Test as per the requirements of the TPDDTEC methodology.

	Purpose of data
	Calculation of baseline emissions

	Additional comment
	N/A



	Data/Parameter
	BBb2,bio

	Data unit
	Tonnes/year

	Description
	Amount of charcoal (in fuel-wood equivalents) used in the baseline scenario b2

	Source of data
	VPA06-DD

	Value(s) applied
	7.48

	Choice of data or measurement methods and procedures 
	Households  have been asked how much fuelwood they use, and how much charcoal they use, and undergo a Kitchen Performance Test as per the requirements of the TPDDTEC methodology.

	Purpose of data
	Calculation of baseline emissions

	Additional comment
	N/A



	Data/Parameter
	BBb3,bio

	Data unit
	Tonnes/year

	Description
	Amount of fuelwood and charcoal (in fuel-wood equivalents) used in the baseline scenario b3

	Source of data
	VPA06-DD

	Value(s) applied
	7.06

	Choice of data or measurement methods and procedures 
	Households have been asked how much fuelwood they use, and how much charcoal they use, and undergo a Kitchen Performance Test as per the requirements of the TPDDTEC methodology.

	Purpose of data
	Calculation of baseline emissions 

	Additional comment
	This BFT scenario was retested based on a FAR issued 



	Data/Parameter
	EFb, bio

	Data unit
	tCO2/TJ

	Description
	Emission factor of the woody biomass used in baseline scenario b


	Source of data
	2006 IPCC Guidelines for National Greenhouse Gas Inventories

	Value(s) applied
	112

	Choice of data or measurement methods and procedures 
	As per requirement of the methodology and Table 2.3, Chapter 2, Volume 2 of the 2006 IPCC Guidelines.

The IPCC is a standard, credible source of emissions factors.

	Purpose of data
	Calculation of the baseline scenario

	Additional comment
	IPCC (2006); May be updated according to any future changes by the IPCC. 



	Data/Parameter
	EFp, bio

	Data unit
	tCO2/TJ

	Description
	Emission factor of the woody biomass used in project scenario p

	Source of data
	2006 IPCC Guidelines for National Greenhouse Gas Inventories

	Value(s) applied
	112

	Choice of data or measurement methods and procedures 
	As per requirement of the methodology and Table 2.3, Chapter 2, Volume 2 of the 2006 IPCC Guidelines.

The IPCC is a standard, credible source of emissions factors

	Purpose of data
	Calculation of project emissions

	Additional comment
	IPCC (2006); May be updated according to any future changes by the IPCC.



	Data/Parameter
	NCVbio

	Data unit
	TJ/tonne

	Description
	Net calorific value of the non-renewable biomass used in the baseline scenario

	Source of data
	2006 IPCC Guidelines for National Greenhouse Gas Inventories

	Value(s) applied
	0.015

	Choice of data or measurement methods and procedures 
	As per requirement of the methodology and Table 2.3, Chapter 2, Volume 2 of the 2006 IPCC Guidelines.

The IPCC is a standard, credible source of emissions factors.

	Purpose of data
	Calculation of baseline emissions

	Additional comment
	N/A



	Data/Parameter
	EFb1, fuel

	Data unit
	tCO2/TJ

	Description
	Emission factor of fossil fuels used in baseline scenario b

	Source of data
	2006 IPCC Guidelines for National Greenhouse Gas Inventories

	Value(s) applied
	Kerosene = 71.9
LPG = 63.1

	Choice of data or measurement methods and procedures 
	As per requirement of the methodology and Table 2.3, Chapter 2, Volume 2 of the 2006 IPCC Guidelines.

The IPCC is a standard, credible source of emissions factors.

	Purpose of data
	Calculation of baseline emissions

	Additional comment
	IPCC (2006); May be updated according to any future changes by the IPCC



	Data/Parameter
	EFp1, fuel

	Data unit
	tCO2/TJ

	Description
	Emission factor of fossil fuels used in project scenario b

	Source of data
	2006 IPCC Guidelines for National Greenhouse Gas Inventories

	Value(s) applied
	Kerosene = 71.9
LPG = 63.1

	Choice of data or measurement methods and procedures 
	As per requirement of the methodology and Table 2.3, Chapter 2, Volume 2 of the 2006 IPCC Guidelines.

The IPCC is a standard, credible source of emissions factors.

	Purpose of data
	Calculation of project emissions

	Additional comment
	IPCC (2006); May be updated according to any future changes by the IPCC



	Data/Parameter
	NCVfuel

	Data unit
	TJ/tonne

	Description
	Net calorific value of fossil fuels used in the baseline scenario

	Source of data
	2006 IPCC Guidelines for National Greenhouse Gas Inventories

	Value(s) applied
	Kerosene = 0.0438
LPG = 0.0473

	Choice of data or measurement methods and procedures 
	As per requirement of the methodology and Table 2.3, Chapter 2, Volume 2 of the 2006 IPCC Guidelines.

The IPCC is a standard, credible source of emissions factors.

	Purpose of data
	Calculation of baseline emissions

	Additional comment
	IPCC (2006); May be updated according to any future changes by the IPCC



	Data/Parameter
	VST

	Data unit
	kg/head/day

	Description
	Daily volatile solid excreted for livestock category T

	Source of data
	2006 IPCC Guidelines for National Greenhouse Gas Inventories

	Value(s) applied
		Animal T
	Average kg/head/day

	Dairy Cow
	1.90

	Goat
	0.35

	Market swine
	0.30

	Sheep
	0.31

	Other cattle
	1.50

	Poultry
	0.02




	Choice of data or measurement methods and procedures 
	As per requirement of the methodology and sourced from Tables 10. A-4 through A-9, Chapter 10, Volume 4 of the 2006 IPCC Guidelines

The IPCC is a standard, credible source of emissions factors.

	Purpose of data
	Calculation of baseline emissions

	Additional comment
	IPCC (2006); May be updated according to any future changes by the IPCC. National data can replace the IPCC value, if available



	Data/Parameter
	BoT

	Data unit
	m3 CH4/kg

	Description
	Maximum methane producing capacity for manure produced by animal type T

	Source of data
	2006 IPCC Guidelines for National Greenhouse Gas Inventories

	Value(s) applied
		Animal T
	Average m3 CH4/kg

	Dairy Cow
	0.13

	Goat
	0.13

	Market swine
	0.29

	Sheep
	0.13

	Other cattle
	0.10

	Poultry
	0.24




	Choice of data or measurement methods and procedures 
	As per requirement of the methodology and sourced from Tables 10. A-4 through A-9, Chapter 10, Volume 4 of the 2006 IPCC Guidelines

The IPCC is a standard, credible source of emissions factors.

	Purpose of data
	Calculation of baseline emissions

	Additional comment
	IPCC (2006); May be updated according to any future changes by the IPCC. National data can replace the IPCC value, if available



	Data/Parameter
	EFawms,T

	Data unit
	kg CH4

	Description
	Emission factor for the defined livestock population category T by average temperature

	Source of data
	2006 IPCC Guidelines for National Greenhouse Gas Inventories; Indonesian Meteorological Climatological and Geophysical Agency

	Value(s) applied
		Animal T
	Average kg CH4

	Dairy Cow
	1

	Other cattle
	1

	Market swine
	1

	Breeding swine
	1

	Goats
	0.17

	Sheep
	0.15

	Poultry
	0.02




	Choice of data or measurement methods and procedures 
	As per requirement of the methodology and sourced from Tables 10.A-4 through A-9., Chapter 10, Volume 4 of the 2006 IPCC Guidelines

The IPCC is a standard, credible source of emissions factors.

	Purpose of data
	Calculation of baseline emissions

	Additional comment
	IPCC (2006); May be updated according to any future changes by the IPCC



	Data/Parameter
	MCF

	Data unit
	% 

	Description
	Average Methane Conversion Factor for the defined livestock population category T by average temperature (Kenya: 20°C)

	Source of data
	‘Survey A Monitoring’, sheet ‘Analysis’ 
2006 IPCC Guidelines for National Greenhouse Gas Inventories; Temperature: World Weather Online, http://www.worldweatheronline.com/v2/weather-averages.aspx?q=Nairobi,%20Kenya

	Value(s) applied
		
	
	
	
	
	
	
	
	

	MCFx,k
	3.39%
	
	
	
	
	
	
	




	Choice of data or measurement methods and procedures 
	As per requirement of the methodology and sourced from Tables 10.A-4 through A-9., Chapter 10, Volume 4 of the 2006 IPCC Guidelines

The IPCC is a standard, credible source of emissions factors.

	Purpose of data
	Calculation of baseline emissions

	Additional comment
	IPCC (2006); May be updated according to any future changes by the IPCC



	Data/Parameter
	ηbiogas stove

	Data unit
	Fraction

	Description
	Combustion efficiency of the new biogas stove introduced by the programme

	Source of data
	US-EPA (1998) Greenhouse Gases from Small-Scale Combustion Devices in Developing Countries by Kirk R. Smith. R. Uma. V.V.N. Kishore. K. Lata. V. Joshi. Jufeng Zhang. R.A. Ramussen and M. A. K. Khalil referenced in Centre for Energy Studies, Institute of Engineering for the Nepal Biogas Support Programme (NBSP).

	Value(s) applied
	99.4%

	Choice of data or measurement methods and procedures 
	KBP does not specify the type of biogas stove that should be installed by a household. Users however are trained on proper usage of the stove. It is reasonable to assume the combustion efficiency is maintained as incompletely combusted biogas is easily detectable due to its strong foul odour, prompting the user to examine issues with the stove.

	Purpose of data
	Calculation of project emissions

	Additional comment
	NBSP is the mother programme of KBP. 



	Data/Parameter
	PL

	Data unit
	%

	Description
	Physical leakage of the biodigester

	Source of data
	IPCC

	Value(s) applied
	Estimated using a 10% default rate of total methane production

	Choice of data or measurement methods and procedures 
	N/A

	Purpose of data
	Calculation of project emissions

	Additional comment
	N/A






F.2. Data and parameters monitored

	Data/Parameter
	fNRB,y

	Data unit
	%

	Description
	Fraction of biomass used in the absence of the project activity in year y that can be established as non-renewable biomass using nationally approved methods

	Source of data
	National Climate Change Action Plan (NCCAP) : Mitigation Technical  Analysis Report 2018-2022 vol 3, page 40

	Value(s) applied
	Kenya: 92%

	Choice of data or measurement methods and procedures 
	Official government report

	Purpose of data
	Calculation of baseline and project emissions

	Additional comment
	Valid until end of 2022



	Data/Parameter
	Up1,y

	Unit
	Fraction

	Description
	Cumulative usage rate for technologies in project scenario p1 in year y, based on cumulative adoption rate and drop off rate (fraction)

	Measured/calculated/
default
	Measured

	Source of data
	Collected as part of the annual Biogas User Survey (Survey B). For further details please refer to spreadsheet ‘KBP Survey A and B results and analysis, sheet Analysis B’

	Value(s) of monitored parameter
	Weighted average: 92.44%
	Age group 2-3
	100.0%

	Age group 1-2
	90.0%

	Age group 0-1
	91.9%

	Age group -1-0
	85.9%




	Monitoring equipment 
	Questionnaire / Survey

	Measuring/reading/recording frequency
	Annual 

	Calculation method
(if applicable)
	In brackets are the cells which contain the values referred to in the spreadsheet KBP VAP06 BSUL Survey A B_results and analysis sheet Analysis_B

The weighted average usage rate of all age groups is: 92.44% (J9). Plants that stopped operating in this MP operated for 1,718 days (F14) or 2.396 years  (divided by 717 days, which is the length of the MP (G14). The total number of plant years in the sample is 218 years (G15) and was calculated by multiplying the sample with 717 days (days in MP) and dividing this by 365 to obtain the number of plant years in the sample. The plants that operated working were on average 1.1% of all plant years in operation (G16) and thus the usage rate of 92.44% was adjusted with the factor 101% (G17) in order to obtain the actual digester performance percentage, or the usage rate, which is 93.46%


	QA/QC procedures
	To account for void responses and lack of availability of some households on the day of the survey, additional households within each age group should be questioned.

To ensure conservativeness, participants in a usage survey with technologies in the first year of use (age 0-1) must have technologies that have been in use on average longer than 0.5 years. For technologies in the second year of use (age 1-2), the usage survey must be conducted with technologies that have been in use on average at least 1.5 years, and so on.

	Purpose of data/parameter
	Calculation of project emissions

	Additional comments
	A single usage parameter is weighted to be representative of the quantity of project technologies of each age being credited in a given project scenario

The age-group -1-0 figure is extrapolated using linear regression from the other age-groups because during the execution of the survey it was not possible to survey the age group -1 – 0 as digesters were not in use for half a year yet. The calculated figure is lower than previous years and therefore conservative. 


[bookmark: _Ref483829575]
	Data/Parameter
	Np1,y

	Unit
	Number

	Description
	Cumulative number of project technology-days included in the project
database for project scenario p1 against baseline scenario b1 in year y

	Measured/calculated/
default
	Measured

	Source of data
	KBP  VPA06 Survey A and B results and analysis, sheet Analysis A 

	Value(s) of monitored parameter
	2,178

	Measurement methods and procedures
	New biogas digesters included under the VPA will be entered into the Project Database as and when they come online. This will enable a running cumulative total of biogas digesters installed to be kept. 

The operational rate is determined on a sampling basis through annual monitoring surveys. In a scenario where the biodigester stops operating, the number of non-operational days is recorded in the database.

	Measuring/reading/recording frequency
	Continuous

	Calculation method
(if applicable)
	Np,y shall be calculated from (a) the number of installed system (parameter Nop,y); and (b) the average operational days of the system (Op,y). The equation is therefore (Np,y = Nop,y * (Op,y / 365)). 

	QA/QC procedures
	As per procedures of the Project Database 

	Purpose of data/parameter
	Calculation of project emissions

	Additional comments
	The MP is in fact 717 days and this has been used as based of the calculation



	Data/Parameter
	Nop1,y

	Unit
	Number

	Description
	Cumulative number of project technologies included in the project database for project scenario p1 in year y

	Measured/calculated/
default
	Measured

	Source of data
	VPA06 Database MPI

	Value(s) of monitored parameter
	2,181

	Monitoring equipment 
	N/A

	Measuring/reading/recording frequency
	Continuous

	Calculation method
(if applicable)
	N/A

	QA/QC procedures
	As per procedures of the Project Database

	Purpose of data/parameter
	Calculation of project emissions

	Additional comments
	Not all constructed units were included. Excluded where those of which the information collected was not complete, i.e. GPS coordinates was missing. These units may be included in subsequent verifications once the missing date becomes available.



	Data/Parameter
	Op1,y

	Unit
	Number

	Description
	The average technology-days during which the biodigesters are operational for project scenario p1 against baseline scenario b1 in year y

	Measured/calculated/
default
	Measured

	Source of data
	Monitoring Survey (Survey A)
KBP VPA06 Survey A and B results and analysis, sheet Analysis A

	Value(s) of monitored parameter
	716.02

	Monitoring equipment 
	N/A

	Measuring/reading/recording frequency
	The operational rate is determined on a sampling basis through annual monitoring surveys. 

	Calculation method
(if applicable)
	N/A

	QA/QC procedures
	As per procedures of the Project Database 

	Purpose of data/parameter
	Calculation of project emissions

	Additional comments
	The equation to calculate this is (Op,y = 365 – non-operational days)



	Data/Parameter
	LEp1,y

	Unit
	tCO2e/year

	Description
	Leakage in project scenario p1 during year y

	Measured/calculated/
default
	Measured 

	Source of data
	VPA06-DD

	Value(s) of monitored parameter
	0.0



	Monitoring equipment 
	Questionnaire / Survey

	Measuring/reading/recording frequency
	Every two years according to the methodology

	Calculation method
(if applicable)
	N/A

	QA/QC procedures
	N/A

	Purpose of data/parameter
	Calculation of leakage

	Additional comments
	The VPA006-DD was registered on 14/03/2019 and the leakage assessment done in that document is therefore valid until 14/03/2021. According to the methodology applied “leakage risks deemed very low can be ignored as long as the case for their insignificance is substantiated” (p.13). Section 6.4.3.3 of the VPA-DD provides an overview of potential sources of leakage, including their applicability and justification for excluding the sources of leakage and there it was determined that the leakage risk was negligible and that additional monitoring, therefore, is not required. 



	Data/Parameter
	BBb ratio

	Unit
	%

	Description
	Baseline scenario ratios

	Measured/calculated/
default
	Measured 

	Source of data
	Monitoring Survey (Survey A)
KBP VPA06 Survey A and B results and analysis, sheet Analysis A

	Value(s) of monitored parameter
	B1: households using firewood only = 71.3%
B2: households using charcoal only = 11.9%
B3: households using firewood + charcoal only =7.9%
B4: LPG = 8.9%

	Monitoring equipment 
	Questionnaire 

	Measuring/reading/recording frequency
	Annually

	Calculation method
(if applicable)
	N/A

	QA/QC procedures
	To account for void responses and lack of availability of some households/communities/SMEs on the day of the survey, additional households should be questioned.

	Purpose of data/parameter
	Calculation of baseline emissions

	Additional comments
	



	Data/Parameter
	BBb4,fuel

	Data unit
	Tonnes/year

	Description
	Amount of fossil fuels used in baseline scenario b4

	Source of data
	N/A

	Value(s) applied
	N/A. The value is N/A as this baseline scenario is not yet established. 


	Choice of data or measurement methods and procedures 
	It is not practical to establish LPG consumption using the KPT for reasons of safety. Instead, households will be asked how often they buy a bottle and the bottle size will be recorded. Annual consumption was be calculated as:






	Monitoring frequency
	Once per crediting period –  to be executed in MPI (depending budget availability)

	QA/QC procedures
	To account for void responses and lack of availability of some households/communities/SMEs on the day of the survey, at least 10 additional households should be questioned.

	Purpose of data
	Calculation of baseline emissions

	Additional comment
	The baseline scenario will be established once in the crediting period. In case the VPA implementer did not establish this scenario, the emissions will not be accounted for which is conservative. 



	Data/Parameter
	BBp1, bio

	Unit
	Tonnes/year

	Description
	Amount of woody biomass used in the project scenario p1

	Measured/calculated/
default
	Measured 

	Source of data
	20170322 Survey C PFT Sample size - KE 

	Value(s) of monitored parameter
	1.847

	Monitoring equipment 
	Households/communities/SMEs have been asked how much woody biomass they use, and undergo a Kitchen Performance Test as per the requirements of the TPDDTEC methodology.

	Measuring/reading/recording frequency
	Ex post, once every two years

	Calculation method
(if applicable)
	To account for void responses and lack of availability of some households/communities/SMEs on the day of the survey, at least 10 additional households should be questioned.

	QA/QC procedures
	To calculate project emissions

	Purpose of data/parameter
	Project Performance Field Test (PFT) will be updated once every two years.

	Additional comments
	Households/communities/SMEs have been asked how much woody biomass they and undergo a Kitchen Performance Test as per the requirements of the TPDDTEC methodology.

The survey was executed for MPII of VPA01. That MP however was not verified as of date. The results however are valid for this VPA. 



	Data/Parameter
	BBp1,fuel

	Unit
	Tonnes/year

	Description
	Projected amount of fossil fuels used in the project scenario p1

	Measured/calculated/
default
	Measured 

	Source of data
	VPA006 MPI PFT survey 

	Value(s) of monitored parameter
	0.0
As part of the PFT tests targeting the project population, the respondents’ fossil fuels consumption was monitored. None of them used any amount of LPG or Kerosene (fossil fuels assessed). Details and evidence are provided as part of the Inputs to ER calculations folder ‘VPA06 MPI and VPA01 MP2 PFT - raw data’ (sheets ‘Kerosene’ and ‘LPG’ provide information in terms of usage of these fuels throughout the duration of the KPT tests).

	Monitoring equipment 
	Households/communities/SMEs have been asked how much fossil fuels they use, and undergo a Kitchen Performance Test as per the requirements of the TPDDTEC methodology.

	Measuring/reading/recording frequency
	Ex-post, once every two years

	Calculation method
(if applicable)
	To account for void responses and lack of availability of some households/communities/SMEs on the day of the survey, at least 10 additional households should be questioned.

	QA/QC procedures
	Calculation of project emissions

	Purpose of data/parameter
	Project Performance Field Test (PFT) will be updated once every two years.

	Additional comments
	The PFT was originally executed for VPA01 MPII (verification not initiated). The data however is also applicable to VPA006 (same target farmers, same programme etc.)



	Data/Parameter
	NT,h

	Unit
	Number of animals

	Description
	Number of livestock category T in premise

	Measured/calculated/
default
	Measured 

	Source of data
	Monitoring Survey (Survey A)
VPA06 Survey A and B results and analysis, sheet Analysis A

	Value(s) of monitored parameter
		Animal T
	Average amount

	Dairy cow
	4.00

	Other cattle
	2.16

	Market swine
	1.67

	Market swine breeding
	0.20

	Poultry
	36.87

	Sheep
	1.28

	goat
	2.16




	Monitoring equipment 
	Questionnaire 

	Measuring/reading/recording frequency
	N/A

	Calculation method
(if applicable)
	N/A

	QA/QC procedures
	N/A

	Purpose of data/parameter
	Calculation of baseline emissions

	Additional comments
	N/A



	Data/Parameter
	MST,S,k

	Unit
	%

	Description
	Fraction of livestock category T's manure fed into the bio-digester, S
in climate region k

	Measured/calculated/
default
	Measured 

	Source of data
	Monitoring Survey (Survey A)
VPA06 Survey A and B results and analysis, sheet Analysis A

	Value(s) of monitored parameter
		Animal T
	Fraction 

	Dairy cattle
	90.3%

	Other cattle
	57.7%

	Market swine
	50.0%

	Breeding swine
	20.0%

	Poultry
	7.5%

	Sheep 
	6.3%

	Goat
	0.0%




	Monitoring equipment 
	Questionnaire 

	Measuring/reading/recording frequency
	Annual 

	Calculation method
(if applicable)
	Households/communities/SMEs have been asked to estimate the fraction of their animal’s manure that is fed into the biogas digester for the different relevant livestock categories.

	QA/QC procedures
	To account for void responses and lack of availability of some households/communities/SMEs on the day of the survey, at least 10 additional households should be questioned.

	Purpose of data/parameter
	Calculation of project emissions

	Additional comments
	Applicable to VPAs applying Tier 2 only



	Data/Parameter
	MSP,S,K

	Unit
	%

	Description
	Fraction of livestock category T's manure not fed into the bio-digester,
in climate region k

	Measured/calculated/
default
	Calculated

	Source of data
	Monitoring Survey (Survey A)
KBP VPA06 Survey A and B results and analysis, sheet Analysis A

	Value(s) of monitored parameter
		Animal T
	Fraction 

	Dairy cattle
	9.7%

	Other cattle
	42.3%

	Market swine
	50.0%

	Breeding swine
	80.0%

	Poultry
	92.5%

	Sheep 
	93.8%

	Goat
	100.0%




	Monitoring equipment 
	Questionnaire 

	Measuring/reading/recording frequency
	annual

	Calculation method
(if applicable)
	Households/communities/SMEs have been asked to estimate the fraction of their animal’s manure that is not fed into the biogas digester for the different relevant livestock categories.

	QA/QC procedures
	To account for void responses and lack of availability of some households/communities/SMEs on the day of the survey, at least 10 additional households should be questioned.

	Purpose of data/parameter
	Calculation of project emissions

	Additional comments
	N/A



	Data/Parameter
	GWPCH4

	Unit
	Unit

	Description
	Global Warming Potential of methane

	Measured/calculated/
default
	Measured 

	Source of data
	IPCC (2006); May be updated according to any future changes by the IPCC

	Value(s) of monitored parameter
	25

	Monitoring equipment 
	N/A

	Measuring/reading/recording frequency
	Annual

	Calculation method
(if applicable)
	N/A

	QA/QC procedures
	As per the Gold Standard’s rule update ‘The application of Global Warming Potentials for Gold Standard project activities’

	Purpose of data/parameter
	Calculation of project emissions 

	Additional comments
	N/A



	Data/Parameter
	Bio

	Unit
	%

	Description
	Use of bio-slurry

	Measured/calculated/
default
	Measured 

	Source of data
	Monitoring Survey (Survey A)
VPA06 Survey A and B results and analysis, sheet Analysis A

	Value(s) of monitored parameter
		
	%

	Applied directly
	51.49

	Sun drying
	29.70

	Composting
	6.44

	Slurry
	10.40

	N/A
	1.98




	Monitoring equipment 
	N/A

	Measuring/reading/recording frequency
	Annual

	Calculation method
(if applicable)
	N/A

	QA/QC procedures
	Sampling in accordance with the procedures in the methodology applied shall be carried out.

	Purpose of data/parameter
	Calculation of project emissions


	Additional comments
	To be used for the calculation of project emissions associated with bio-slurry usage – the CH4 emissions from the anaerobic decay of the residual organic content of digestate subjected to anaerobic storage.


The following social and environmental parameters were also monitored, as defined under the Gold Standard[footnoteRef:7]:  [7:  Refer to accompanying Gold Standard PoA-Passport for further details.] 

	Data/Parameter
	GS-01 Air quality

	Unit
	%

	Description
	Perceived improvement in health by the user. (incidence of eye problems and respiratory illness)

	Measured/calculated/
default
	Measured 

	Source of data
	Monitoring Survey (Survey A)
VPA06 Survey A and B results and analysis, sheet Analysis A

	Value(s) of monitored parameter
		Incidence of eye problems and respiratory illness has:
	Percentage

	Reduced
	88.1%

	Not changed
	11.9%

	Worsened
	0.0%




	Monitoring equipment 
	Survey

	Measuring/reading/recording frequency
	Annual

	Calculation method
(if applicable)
	N/A

	QA/QC procedures
	N/A

	Purpose of data/parameter
	Monitoring of sustainable development benefits 

	Additional comments
	N/A



	Data/Parameter
	GS-03 Soil condition

	Unit
	%

	Description
	Percentage of biogas users who use slurry as a fertilizer

	Measured/calculated/
default
	Measured

	Source of data
	Monitoring Survey (Survey A)
VPA06 Survey A and B results and analysis, sheet Analysis A

	Value(s) of monitored parameter
	97.0% of the respondents are using bio-slurry as fertilizer.



	Monitoring equipment 
	Survey

	Measuring/reading/recording frequency
	Annual

	Calculation method
(if applicable)
	N/A

	QA/QC procedures
	N/A

	Purpose of data/parameter
	Monitoring of sustainable development benefits 

	Additional comments
	N/A



	Data/Parameter
	GS-06 Quality of employment

	Unit
	Number

	Description
	Number of masons attending training programmes

	Measured/calculated/
default
	Measured

	Source of data
	Attendance list, summary lists (see folder G06 Supporting documents)

	Value(s) of monitored parameter
	103 in total[image: ]

	Monitoring equipment 
	annual

	Measurement methods and procedures
	Masons will be trained and certified after having shown competence by constructing a number of digesters. The list of certified masons will be used as basis of the scoring on this GS parameter.

	Calculation method
(if applicable)
	N/A

	QA/QC procedures
	N/A

	Purpose of data/parameter
	Monitoring of sustainable development benefits 

	Additional comments
	N/A



	Data/Parameter
	GS-07 Livelihood of the poor

	Unit
	%

	Description
	Percentage of users reporting changes in expenditure on fuel for cooking

	Measured/calculated/
default
	Measured

	Source of data
	Monitoring Survey (Survey A)
VPA06 Survey A and B results and analysis, sheet Analysis A

	Value(s) of monitored parameter
		Changes on cooking fuel expenditures
	Percentage 

	Increased
	0.0%

	Not changed
	11.9%

	Reduced
	88.1%




	Monitoring equipment 
	Survey

	Measuring/reading/recording frequency
	Annual

	Calculation method
(if applicable)
	N/A

	QA/QC procedures
	N/A

	Purpose of data/parameter
	Monitoring of sustainable development benefits 

	Additional comments
	N/A



	Data/Parameter
	GS-08 Access to affordable and clean energy services

	Unit
	Number

	Description
	Number of biogas units installed

	Measured/calculated/
default
	Measured

	Source of data
	Electronic Project Database (VPA 06 Database MPI)

	Value(s) of monitored parameter
	2,181

	Monitoring equipment 
	Annual

	Measurement methods and procedures
	The total number of biogas digesters is determined via the electronic Project Database.

	Calculation method
(if applicable)
	N/A

	QA/QC procedures
	N/A

	Purpose of data/parameter
	Monitoring of sustainable development benefits 

	Additional comments
	N/A



	Data/Parameter
	GS-10 Quantitative employment and income generation

	Unit
	Person-days

	[bookmark: _Hlk944507]Description
	Cumulative number of masons working days

	Measured/calculated/
default
	Measured

	Source of data
	Project database (VPA06 Database MPI: sheet GS10)

	Value(s) of monitored parameter
	32,523.5 person-days

	Monitoring equipment 
	N/A

	Measurement methods and procedures
	This is calculated by multiplying the number of digesters constructed times the default number of days required for the construction

	Calculation method
(if applicable)
	Number of units * default number of mason days required for the installation

	QA/QC procedures
	N/A

	Purpose of data/parameter
	Monitoring of sustainable development benefits 

	Additional comments
	N/A



	Data/Parameter
	GS-12 Technology transfer and technological self-reliance

	Unit
	Number

	Description
	Number of masons attending training programmes

	Measured/calculated/
default
	Measured

	Source of data
	Mason  training participants list
See excel file GS06 MPI Other trainings sheet BEAF trainings)
· 

	Value(s) of monitored parameter
	103

	Monitoring equipment 
	N/A

	Measurement methods and procedures
	All vocational training attendees will be issued with a certificate proving their attendance, and a record of their names, contact details and gender, will be kept as part of the CME’s consolidated monitoring database. This will be updated as and when trainings are conducted.

	Calculation method
(if applicable)
	N/A

	QA/QC procedures
	N/A

	Purpose of data/parameter
	Monitoring of sustainable development benefits 

	Additional comments
	Trainings attended by KBP staff. Trainings to masons and BCE are reported under GS06



F.3. Implementation of sampling plan
>>

(a)  List of VPAs to which the single sampling plan was applied 

The sampling plan was applied to the VPA identified in Section A.1.2 above.


(b)  Description of the implemented single sample

Survey A – Biogas User Survey 
i.    Objectives and reliability requirements
The objective of the sampling effort was to meet the monitoring requirements set forth in the methodology ‘Technologies and Practices to Displace Decentralized Thermal Energy Consumption’ (version 1.0). 
ii.    Target population / sampling frame
The target population for this survey were VPA06 households from three age clusters of biogas plants commissioned between 23st October 2015[footnoteRef:8] and 31st May 2018[footnoteRef:9], in all regions of Kenya.    [8:  Units are includes from the 23th of October 2015 based on commissioning date but only if the start date of construction was past 23 October 2015]  [9:  This cut-off date is based on the most recent available database] 

iii.    Sampling method 
A multi-stage sampling approach was used in selection biogas plants, considering the proportionate representation of different regions and counties in the sample. The sampling frame was stratified by age of biogas plant (3 age groups), and county (about 41 counties). In each strata the sample size was set at 40 plants for VPA06, totalling 120 which is more than required by the methodology (n=100). In each stratum, the 40 samples were divided over the counties in the sampling frame based on the proportional representation of each county. Thereafter, simple random sampling was used to select the households in each selected county. The sampling effort resulted in a sample selection of 120 households for Survey A. Please refer to table 6 of the KBP BUS 2018 final report for a summary of sample sizes per age cluster, province and county. 

Survey B – Usage Survey 
i.    Objectives and reliability requirements
The objective of the sampling effort was to meet the monitoring requirements set forth in the methodology ‘Technologies and Practices to Displace Decentralized Thermal Energy Consumption’ (version 1.0). 
ii.    Target population 
The target population for this survey is the same as survey A 
iii.    Sampling method 
As defined in the monitoring methodology, a minimum sample of 30 households in each age group is required in the usage survey. To cater for non-responses, the total sample size for each age group was set at 40. 


Survey C – Baseline Fuel Test & Project Fuel Test 
i.    Objectives and reliability requirements - PFT
The objective of the sampling effort was to meet the monitoring requirements set forth in the methodology ‘Technologies and Practices to Displace Decentralized Thermal Energy Consumption’ (version 1.0). 
ii.    Target population – PFT 
The Project Fuel Test targeted households that owned biodigesters in all regions of Kenya.
iii.    Sampling method - PFT
The PFT result of VPA001 MPII were used. That MPII however is not yet verified. That VPA is exactly the same in design and targets the same farmers and consequently the results are applicable to this VPA as well.

[bookmark: _Hlk6908370]In VPA001 MPII PFT a multi-stage sampling approach was used. The sampling frame consisting of 16,541 VPA01 biogas plants, commissioned between 1st November 2009 and 31st December 2016, was stratified by age of biogas plant (7 age groups), province (8 provinces) and county (about 40 counties). The representation of the different strata of the population was then used to determine the samples sizes that were reasonably representative of the population. Thereafter, simple random sampling was used to select the defined sample sizes. The sampling effort resulted in a sample selection of 40 households for Survey C-PFT. Please refer to table 2-4 of the CM-BUS-KBP 2016 REPORT-FINAL for a summary of sample sizes per age cluster, province and county.
iv.    Objectives and reliability requirements - PFT
The objective of the sampling effort was to meet the monitoring requirements set forth in the methodology ‘Technologies and Practices to Displace Decentralized Thermal Energy Consumption’ (version 1.0). 

v.    Execution
The PFT was conducted during the period 7th November 2016 – 1st December 2016 and the analysis was completed on the 22 of March 2017. The results therefore are valid for this MP.


Survey A  & B  – Biogas User Survey and Usage survey

Out of the sample of 120, 111 valid interviews were obtained, 6 were disqualified as the digester had a starting date prior to the VPA starting date and 3 households could not be reached.

All interviews for Survey A were conducted in person based on the list of pre-selected households. The interviews were, if possible, conducted with the owner of the biogas plant to ensure accurate responses. Additionally, if possible, both husbands and wives were interviewed to include gender dimensions in the answers. The data from the field survey sheets were entered in an MS excel results sheet. All data were subjected to a quality control/quality assurance process to prepare it for an accurate analysis. This included getting rid of extra spaces and filling blank spaces with N/A; removing duplicates in the data; where there was inconsistencies or lack of clarity in data captured, the households were contacted in order to clarify any information that was not clear. A follow up was made on the baseline fuels on ambiguous values – results are pasted in the sheet Survey A follow up in VPA06 Survey A and B results and analysis. 


Survey C – Project Fuel Test 

PFT – the PFT was done within a 24 hour period, with 39 pre-selected households. Fuel measurements were taken based on the predetermined KPT procedure, and all measurements using weighing scales were undertaken using calibrated weighing scales of 40 kg capacity with a margin of error of +/- 0.02. The KPT data were entered in the relevant results sheets provided by the KBP. All data were subjected to a quality control/quality assurance process to prepare it for an accurate analysis. This included getting rid of extra spaces and filling blank spaces with N/A; removing duplicates in the data; where there was inconsistencies or lack of clarity in data captured, the households were contacted in order to clarify any information that was not clear. 


(c)  Analysis of the collected data 

Analysis was performed on the monitoring surveys’ results to establish the required monitored parameters. For Survey A and B, please refer to the Excel sheet ‘KBP VPA06 Survey A and B results and Analysis ’ sheets ‘Analysis A’ and ‘Analysis B’ for a complete run-through of how the analysis for each parameter was conducted. For Survey C (the PFT), please refer to the Excel sheets ‘Survey C PFT Sample Size – KE’ for a complete run-through of how the analysis to determine the project fuels was conducted. 

For detailed explanations regarding parameter calculations, please refer to section E.2. 

(d)  Demonstration that the required confidence/precision level has been met 

[bookmark: _Hlk492646092]Demonstration of the required confidence/precision level is not relevant for Survey A and B, where instead a minimum sample size applies as per the Technologies and Practices to Displace Decentralized Thermal Energy Consumption methodology. 

Survey C – Project Fuel Test 

All collected data were subjected to the Grubb test to eliminate outliers. Subsequently, it was checked whether the 90/30 confidence/precision level had been met. All implemented surveys have met the required confidence/precision level. Please refer to ‘Survey C PFT – Sample Size – KE’ for a demonstration of how each survey has met the required confidence/precision level. 

(e)  Demonstration that the samples were randomly selected and are representative of the population 

The multi-stage cluster sampling and simple random sampling procedure as described in section (b) above ensured that the samples were randomly selected, and representative of the population. 

SECTION G. 
SECTION H. Calculation of emission reductions or net anthropogenic removals
H.1. [bookmark: _Ref315873983][bookmark: _Ref415220534]Calculation of baseline emissions or baseline net removals
>>

Accounting for baseline emissions due to the use of fossil fuels and non-renewable biomass 

Applicable baseline scenarios for this VPA-6 are defined by the typical baseline fuel consumption patterns in a population that is targeted for adoption of the biodigester technology. The amount of baseline scenarios for this VPA has been defined through a baseline survey. The baseline survey also determines the ratio of users for each identified baseline scenario. In addition to the defined pre-project situation, the methodology allows for a baseline scenario to be assessed in terms of suppressed demand if adequate evidence is provided that in the baseline scenario the target population consumes less fuel than would satisfy their human development needs. As households are the target group of this VPA, baseline #1 is referred to in the formulas, as per Eligibility Criterion 9 of the PoA-DD. The following formula calculates the three baseline emissions per household:

[image: ]
Where: 

BEb,CO2,y	Cumulative baseline CO2 emissions from the use non-renewable biomass and fossil  fuels at households during year y

[bookmark: _Hlk501628631]BBb,fuel	The quantity of fossil fuel consumed in the baseline scenario, in tonnes/year

NCVfuel	Net calorific value of fossil fuel, in TJ/tonne

EFb,fuel	CO2 emission factor of fossil fuel in baseline scenario, in tonnes/TJ

BBb,bio	The quantity of biomass consumed in the baseline scenario, in tonnes/year

NCVbio	Net calorific value of biomass, in TJ/tonne

EFb,bio	CO2 emission factor of biomass in baseline scenario, in tonnes/TJ

fNRB	Fraction of non-renewable biomass, in percentage

The parameters NCVbio and EFb,bio are fixed ex ante, as per section E.1 above. fNRB is also fixed ex ante as per referenced source in this MR. The fNRB value is applicable to CO2 emissions from firewood and charcoal consumption and production. Furthermore, monitored parameter BBb,fuel is equal to 0 according to VPA01 MRII. The baseline BBb4,LPG was not established in this MP and therefore assumed 0, which is conservative. Baseline emissions were therefore calculated as per the table below:

Table 2: Baseline emissions from fuel use
	Baseline scenario
	Quantity of biomass used (tonnes/hh/yr)
	fNRB
%
	NCV
TJ/ton


	EFb1,bio
tCO2/TJ

	Baseline emissions (tCO2e/yr)
	Ratio 

	BBb1,bio
	3.66
	92
	0.015
	112
	5.66
	71.3%

	BBb2,bio
	7.48
	
	
	
	11.56
	11.9%

	BBb3,bio
	7.06
	
	
	
	10.92
	7.9%

	BBb4,LPG
	0
	1
	0.0473
	63.1
	N/A
	8.9%



[bookmark: _Hlk493840160]Finally, to account for the fact that not all baselines feature equally within the project population, the baseline emissions were then weighted by the baseline ratios to determine the baseline emissions from fuel substitution  and are: 6.270 tCO2/year/hh



Accounting for baseline emissions due to methane emissions from manure handling. 

The emissions from the animal waste management system of the baseline are determined using the IPCC 2006 Tier 2 approach. The Tier 2 approach is applicable to situations where baseline data for an estimation of the methane emission factor per category of livestock are available. The baseline emissions per household shall be calculated as follows:

[image: ]
Where:

BEb,CH4,h,y	Baseline emissions from manure handling during the year y in tCO2e for manure handling method h

VST 	Daily volatile solid excreted for livestock category T in kg dry matter per animal per day

B0,T	Maximum methane producing capacity for manure produced by livestock category T in m3 CH4 

MCFx,k	Methane conversion factors for the animal waste handling system in the baseline situation by climate zone k, (%)
dCH4	Methane density, 0.0067 tonne/m3

MST,x,k	Fraction of livestock category T’s manure handled using manure management system x in climate region k (determined through survey method ex-post)

GWPCH4	Global Warming Potential of methane (25)

[bookmark: _Hlk501547409]NT,h	Number of livestock category T in premise h


MCFx,k, MST,x,k, VST and B0,T are defined ex-ante as per section E.1 of this report (the conversion factors applicable to the baseline scenario are sourced from default values presented in Table 10.17 of the IPCC Guidelines for National Greenhouse Gas Inventories). NT,h, the average number of animals per household (for each type of animal) is established as a monitored parameter, as part of Survey A - Biogas User Survey. For further details about the calculation and related parameters, please refer to spreadsheet “VPA06 MRI ER sheet” (sheet “BE”, cell “E38”).

The baseline methane emissions per household under VPA06 are:

[image: ]

BEb1,CH4,y = 0.374tCO2/yr/hh

 

Total Baseline Emissions under the VPA (and per household) are equal to the two above components (i.e. related to displacement of fossil fuels and non-renewable biomass and  methane emissions from manure handling):



 [image: ]
= 0.374 tCO2/hh/year + 6.270  tCO2/hh/year = 6.644 tCO2/hh/year


H.2. [bookmark: _Ref315873986][bookmark: _Ref415220540]Calculation of project emissions or actual net removals
[bookmark: _Hlk493840454]
Accounting for project emissions due to the continued use of fossil fuels and non-renewable biomass

The project scenario is defined by the fuel consumption of end users within the targeted population that adopts the biodigester technology. This formula calculates the project emissions per household:

[image: ]
Where:

PEp1,CO2,y	Cumulative project CO2 emissions from the use non-renewable biomass and fossil fuels at households during year y

BBp1,fuel	The quantity of fossil fuel consumed in the project scenario 1, in tonnes/year

NCVfuel	Net calorific value of fossil fuel, in TJ/tonne

EFp1,fuel	CO2 emission factor of fossil fuel in project scenario 1, in tonnes CO2/TJ

BBp1,bio	The quantity of biomass consumed in the project scenario 1, in tonnes/year

NCVbio	Net calorific value of biomass, in TJ/tonne

EFp1,bio	CO2 emission factor of biomass in project scenario 1in tonnes/TJ

fNRB	Fraction of non-renewable biomass, in percentage

[bookmark: _Hlk493840588]The parameters NCVbio and EFbio are fixed ex-ante as per section E.1 above. The fNRB value is applicable to CO2 emissions from firewood and charcoal consumption. BBp1,bio and BBp1,fuel are monitored as per section E.2 above 

Therefore:

PEp1,CO2,y = 1.85 tonne/year* 0.015 TJ/tonne x 112 Tonne CO2/TJ x 92% =2.855 tCO2/hh/year

 
[bookmark: _Hlk493840714]
Accounting for project emissions due to the methane emissions from manure handling

[bookmark: _Hlk493840751]Project emissions of the methane avoidance component include both the physical leakage of biogas from the bio digester and the incomplete combustion of biogas. These shall be accounted for in accordance with equation (8) of the PoA-DD:  

[image: ]
Where:

PEp,CH4,y	Project emissions from manure handling during the year y in tCO2e

GWPCH4	Global Warming Potential of methane (25)

NT,h	Number of livestock category T in premise h

EFawms, T	Emission factor for the defined livestock population category T

PLy	Physical leakage of the biodigester (through measurement or application of 10% default)

η new stove	Combustion efficiency of the used type of biogas stove	

PEawms,NT	Project emission from the animal waste not treated in the biodigester

In the above equation, EFawms, T is further defined as:

[image: ]
Where:
EFawms(T) 			CH4 emission factor for livestock category T, (tCH4per animal per year)

VS(T) 	Daily volatile solid excreted for livestock category T, (kg dry matter per animal per day)

365 		Basis for calculating annual VS production, (days per year)

Bo(T) 	Maximum methane production capacity for manure produced by livestock category T, (m3CH4 per kg of VS excreted)

DCH4 				CH4 density (0.00067 t per m3 at room temperature)

MCF(BL,k) 	Methane conversion factors for the animal waste handling system in the baseline situation by climate zone k, (%)

MS(T,S,k) 	Fraction of livestock category T's manure treated in the animal waste management system, in climate region k (dimensionless)

And in turn,

[image: ]0.00984

The project methane emissions per household per year under the VPA06 are therefore:






Accounting for project emissions due to bio-slurry
 
Emissions from bio-slurry (i.e. the product excreted from the biogas digester in addition to combustible biogas) must be taken into account if it is found they account for more than 1% of project emissions.

In order to estimate the project emissions occurring from bioslurry, the following steps are followed:

Step 1: estimation of the total amount of VS entering the biodigester
To estimate the total amount of Volatile Solids (VS) that enters the biogas digester, for each animal, the VS excretion in kg/day is multiplied with the average number of animals owned by households with a biodigester. This results in a total amount of VS excreted per animal per day. Next, these totals are multiplied with the share of bioslurry fed into the biodigester for each animal, resulting in the total VS entering the biodigester per day. The sum of VS entering the biodigester from all animals combined is 8.95 kgVS.day-1.  

Step 2: assessment of remaining VS content of bio-slurry 
The second step is the assessment of remaining VS content. A 55% efficiency is assumed for the digesters implemented through this project; the remaining VS content of bio-slurry is therefore 45% of total VS introduced to the digester. The figure is calculated by subtracting the percentage of VS that is destroyed in the biodigester from the total VS entering the biodigester. The resulting total VS in bio-slurry is:

8.95 kgVS.day-1 x 45% = 4.03 kgVS.day-1.

Step 3: assessment of the methane potential of bio-slurry
To assess the methane potential of bio-slurry under the project scenario, for each animal the maximum methane producing capacity of the manure is multiplied by the remaining CH4 production capacity of liquid digestate (Fww,CH4) (EB  96 Annex 7). The resulting figure is multiplied with the total VS entering the biodigester per animal and proportionally weighted, resulting in an average methane potential per digester of 0.025 m3CH4/kgVS per day. 

Step 4: calculation of bio-slurry emissions 
Next, to calculate the total project bio-slurry emissions, the following formula is applied:

PEp1 bio-slurry = (total VS in biodigesters * 365) * Bo,dig * ƩDMS * MCF *(DCH4 /1000) * GWPCH4

Where: 

PEp1 bio-slurry			Project emissions from bio-slurry 

Bo,dig		Maximum methane production capacity for the biodigester (m3CH4/kgVS)

DMS		Bio-slurry management practice, as a fraction

MCF		Methane conversion factor							

DCH4		Density of methane conversion factor 

GWPCH4		Global Warming Potential of methane

Therefore:

PEp1 bio-slurry = (4.03*365) * 0.025 * 5.1535% * (0.67/1000) * 25

PEp1 bio-slurry = 0.032 tCO2/yr

Parameter PEp1 bio-slurry represents less than 1% of total emission reductions generated by the project. PEp1 bio-slurry is therefore excluded from calculation (see spreadsheet “VPA06 MRI ERsheet”, sheet “Bio-slurry” for detailed step-by-step calculation and explanation).

Total Project Emissions under the VPA (and per household) are equal to the three above components (i.e. related to displacement of fossil fuels and non-renewable biomass, avoidance of methane emissions from manure handling, and bio-slurry):

[image: ]
PE = 2.881

H.3. [bookmark: _Ref315873988]Calculation of leakage emissions	
>>
As per registered VPA06-DD it was demonstrated that the risk of possible leakage emission are negligible and that further assessment of leakage emissions, other than calculated in section F.2 is not necessary.

H.4. Calculation of emission reductions or net anthropogenic removals
	VPA Gold Standard reference number
(PoA / VPA)
	Baseline GHG emissions or baseline net GHG removals 
(t CO2e)
	Project GHG emissions or actual net GHG removals 
(t CO2e)
	Leakage GHG emissions
(t CO2e)
	GHG emission reductions or net anthropogenic GHG removals 
(t CO2e)

	
	
	
	
	Before 01/01/2013
	From 01/01/2013
	Total amount

	GS 2747 / 5801
	19,279
	8,358
	0
	N/A
	10,921
	10,921

	Total
	19,279
	8,358
	0
	N/A
	10,921
	10,921


H.5. Comparison of emission reductions or net anthropogenic removals achieved with estimates in the included VPA-DDs
	VPA Gold Standard reference number (PoA / VPA)
	Amount achieved during this monitoring period
(t CO2e)
	Amount estimated ex ante
(t CO2e) [footnoteRef:10] [10:  2017 and 2019 figure is calculated based on the number of days in the MP divided by 365 times the PDD value of that year] 


	GS 2747 / 5801
	10,921
	23,267

	Total
	10.921
	23,267


H.6. Remarks on increase in achieved emission reductions (and FARs)

Remarks on deviation from ex-ante estimations

Emission Reductions (ER) achieved over the first monitoring period for VPA06 (Kenya) are below the amount of ER initially estimated (they represent approximately 45% of the volume initially estimated in the VPA-DD). This deviation is due to the following factors:
· There are less digesters included under this VPA than initially planned at the time of VPA inclusion (2,181 during MPI as opposed to 2,575[footnoteRef:11] units initially planned). [11:  As per VPA006 PDD ER sheet] 

· The baseline ratio was quite different. Ex-ante B2 and B3 were estimated higher and since both scenarios have a higher emission component that B1, the ex-ante emissions were calculated much higher, see the table below

Table 3: Difference in baseline scenario and emission per scenario
	
	tCO2 / yr
	MPI
	Ex-ante estimate

	Ratio B1 Firewood
	5.66
	71.3%
	53.3%

	Ratio B2 Charcoal
	11.56
	11.9%
	13.3%

	Ratio B3 Firewood & Charcoal
	10.92
	7.9%
	26.7%

	Ratio B4: LPG
	0.00
	8.9%
	6.7%



· Consequently, emissions from baseline fuel use, was just 6.270  tCO2/hh while this is 7.468 tCO2/hh estimated ex-ante. This explains most of the differences.The ERs as per VPA-DD ER approach are not correctly calculated because of double counting of the usage rate in the calculations. This is caused by the operation rate which both captures operation and usage information. Usage information, however, is also captured separately. Since the ERs are based on the multiplication of the operation and usage rate, the issue of double counting of the usage rate results in an over-conservative and incorrect estimate of the ERs. The calculation method was updated according to the approach developed in GS751 (same author). In that project, a weighted usage rate is calculated based on the weight and usage rate of each age group. The calculated weighted usage rate is subsequently adjusted upwards by taking into account the number of days the units out of operation were in operation in the applicable MP. This approach captures the ‘real performance’ of digesters in the field[footnoteRef:12]. Additional text is added in section E.2 at the table belong to the parameter Up1,y explaining the updated calculations. This has increased the emission reductions slightly [12:  The GS was informed on this change in approach on the 16th of May 2019. Email evidences and the document outlining the approach are available at request] 


Forward action requests:

FAR1:Before requesting issuance for the first monitoring period, the verifier DOE shall ensure that that the recording of the GPS coordinates is fully implemented. This FAR shall be closed before requesting issuance for the first monitoring period. 

· The supplied database belonging to this MP contains all the households data including all with GPS coordinates 

FAR02: The ex-ante value of fNRB shall be updated prior to the first verification process as per any of the approach outlined in Annex 1 of the methodology This FAR shall be closed before requesting issuance for the first monitoring period 

· This FAR is addressed in section E.2. A fNRB value from a government publication was used that is valid until 2022: National Climate Change Action Plan (NCCAP) : Mitigation Technical  Analysis Report 2018-2022 vol 3, page 40

H.7. Remarks on scale of small-scale CPAs
>>
The VPA is within the small-scale threshold of 45 MWth rated capacity for type I activities. The average size of the implemented biogas plant is 2.21 kWth (as per VPA-DD page 45) thus VPA may include ca 20,361 (rounded down) domestic biogas plants (45MWth/2.21 kWth). At the end of this MP 2,181 units were installed, which is below the calculated small-scale threshold of 20,361 units.

The VPA is also within the small-scale threshold for Type III activities of 60,000 tCO2e/year. As per section F.4 all vintages are far below the threshold. 

SECTION I. GRIEVANCE MECHANISM 
The ABC PoA is an open and transparent programme and offers a variety of opportunities that can be utilized to comment on the programme or to provide feedback. Besides offering feedback opportunities, all information concerning ABPP can be found on the following website: http://africabiogas.org. 
The opportunities to provide feedback on the Kenya VPA06 include:
· Telephone access: 0791496964 
· Email at info@kbp.co.ke
All feedback received is recorded in an Input/Grievance electronic database where all comments and grievances are centralised and stored to resolve any point of contention. This platform is available at the Kenya Biogas Programme Office located along Lenana Road, ACS Plaza, Nairobi, Kenya. 
I. List all inputs/grievances which have been received for the project during the monitoring period together with their respective answers/actions 
As mentioned above, the list of grievances received through this VPA is stored in an online database hosted at the KBP office. An extract of which has been provided as a supporting document to this verification process (see folder “MP2 – Supporting documents > 1. Grievance Tracking Table”).

I. List all inputs/grievances from previous monitoring period where follow up action is to be verified in this monitoring period 

There were no legal contests or disputes that have arisen with this project during the previous monitoring period.

Provide details of any legal contest or dispute that has arisen with the project during the monitoring period

There were no legal contests or disputes that have arisen with this project during this monitoring period.


Units installed by County
Table 4: Units installed by county[footnoteRef:13] [13:  See sheet locations in the VPA database excel file ] 

	County
	Units

	Baringo
	8

	Bomet
	19

	Bungoma
	16

	Busia
	9

	Elgeyo Marakwet
	13

	Embu
	104

	Homa Bay
	10

	Kajiado
	59

	Kakamega
	25

	Kericho
	81

	Kiambu
	302

	Kilifi
	15

	Kirinyaga
	105

	Kisii
	28

	Kisumu
	18

	Kitui
	12

	Kwale
	5

	Laikipia
	35

	Machakos
	28

	Makueni
	10

	Meru
	159

	Migori
	9

	Mombasa
	2

	Murang'a
	156

	Nairobi
	27

	Nakuru
	142

	Nandi
	145

	Narok
	6

	Nyamira
	33

	Nyandarua
	105

	Nyeri
	216

	Samburu
	3

	Siaya
	7

	Taita Taveta
	51

	Tharaka Nithi
	85

	Tharaka-Nithi
	1

	Trans Nzoia
	44

	Uasin Gishu
	70

	Vihiga
	15

	West Pokot
	3

	Grand Total
	2,181
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