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Verification opinion — summary
National Biodigester Programme has commissioned TÜV Rheinland to perform a
verification of the GS VER project “National Biodigester Programme Cambodia” in
Cambodia (hereafter called “the project”). The verification is based on the currently
valid documentation of the UN Framework Convention on Climate Change
(UNFCCC) and the Gold Standard Foundation. The project reduces GHG emissions
due to utilization of biogas from domestic biogas digester for replacement of fossil
fuel consumption for daily cooking and for livestock manure treatment. This
verification covers the 2nd monitoring period from 1st September 2010 to 31st
December 2011 (including both days) in the first crediting period.
The GS VER verification has been executed with the following steps:
- Desk review of the following documents from GS webpage:
- Registered PDD (version 17.1, 20th July 2011)
- Registered GS Passport (version 8, 7th June 2011)
- Registered GS Validation Report (no version, 13th July 2011)
- Desk review of the following documents from project participant:
- Issued monitoring report for 1st monitoring period (version 5.5, 4th November
2011)
- Issued GS Verification Report for 1st monitoring period (no version, 28th April
2011)
- Submission of the preliminary GS monitoring report for 2nd monitoring period to
the GS foundation (version 2.2, received by DOE on 20th February 2012)
- On-site visit with stakeholder interviews (5th - 8th March 2012);
- Issue of checklist with corrective action requests (CARs) and clarification
requests (CLs) and the draft verification protocol (Table 2).
- Desk review of revised GS monitoring report (version 2.8, 23rd October 2012);
- Review of proposed corrections and clarifications;
- Issue of the final verification report & protocol.
The project activity was correctly implemented according to the applied monitoring
methodology, “Gold Standard, Indicative programme, baseline, and monitoring
methodology for Small Scale Biodigester Voluntary Gold Standard (version 1.0)” and
the monitoring plan in the registered GS Passport. The monitoring equipment (i.e.
weighing scale) was calibrated and applied during the monitoring survey. The
monitoring survey was carried out as per registered PDD in order to collect the
monitoring data. The verification team is able to verify the amount of achieved GHG
emission reductions. The DOE would therefore conclude a positive verification
opinion indicated in the attached Certification statement.
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Abbreviations
AWMS
BEy
BUS
CAR
CDM
CER
CH4
CL
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DOE
DR
EB
EIAR
ER
GBM
GHG
GS
GWh
I
IPCC
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Clean Development Mechanism
Certified Emission Reduction
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Carbon Dioxide
Designated National Authority
Designated Operational Entity
Document Review
Executive Board
Environmental Impact Assessment Report
Emission Reductions
Gold Standard Biodigester Methodology
Greenhouse Gas
Gold Standard
Giga Watt Hours
Interview
Intergovernmental Panel on Climate Change
Household
Kilo Watt
Kilo Watt Hours
Local Stakeholder Consultation
Leakage
Methane Conversion factor
Millennium Development Goals
Means of Verification
2nd Monitoring Period
Manure System
Mega Watt
Mega Watt Hours
National Biodigester Programme
Non Government Organisation
Non-Renewable Biomass
Nitrogen Oxide
Operation and Maintenance
On Site Visit
Provincial Biodigester Programme Office
Project Design Document
Project Emissions
Sustainable Development
Netherlands Development Organization
Sulphur Dioxide
Tonne
United Nations Framework Convention on Climate Change
Voluntary Gold Standard
Validation and Verification Manual
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1 INTRODUCTION
1.1 Objective
National
Biodigester
Programme
has
commissioned
the
DOE
TÜV Rheinland (China) Ltd. to perform the verification of 2nd Monitoring Period for
the Gold Standard VER Project Activity “National Biodigester Programme Cambodia”
in Cambodia (hereafter called “the project”).
The purpose of verification is to have an independent third party assess the project
implementation and achieved emission reductions during the indicated monitoring
period. In particular, the project's GS monitoring report, and the project’s compliance
with relevant Gold Standard requirements and host Party criteria are verified in order
to confirm that the project is implemented according to the monitoring plan. This
report summarises the findings of the verification of the project, performed on the
basis of Gold Standard criteria for the GS VER, as well as criteria given to provide
for consistent project operations, monitoring and reporting.

1.2 Scope
The verification comprises a review of the monitoring report over the 2nd monitoring
period from 1st September 2010 to 31st December 2011 (including both days) in the
1st crediting period based on the registered PDD and the registered GS Passport
with regard to the monitoring parameters and monitoring plan, emission reductions
calculation spreadsheet, sustainable development indicator screening, monitoring
methodology, monitoring tool and all related evidences provided by project
participants. These documents have been reviewed against the requirements of the
Kyoto Protocol, the CDM Modalities and Procedures and rules and guidance of Gold
Standard.
The on-site visit and management interviews were also performed from the period of
5th - 8th March 2012 as part of the verification process.
The verification considers both quantitative and qualitative information on emission
reductions and sustainable development indicators. The verification is not meant to
provide any consulting towards the client. However, stated requests for clarifications
and/or corrective actions may provide input for improvement of the project design.
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2 METHODOLOGY

The verification consists of the following three phases:
I
Notification of draft monitoring report/Version 2 to the Gold Standard
Foundation (by PP);
II
Desk review of the monitoring plan, monitoring report, project design
document and other relevant documents;
III
On-site visit (including follow-up interviews with project stakeholders, when
deemed necessary);
IV
Resolution of outstanding issues and the issuance of the final Verification
report and Certification statement.
The following sections outline each step in more detail.

2.1 Review of the Project Documentation
The following table outlines the documentation reviewed during the verification:
/1/
/2/
/3/
/4/
/5/
/6/
/7/
/8/
/9/

/10/

Gold Standard (GS) Requirements and Toolkit (with its Annexes), Version 2.1,
1st July 2009
UNFCCC, CDM Verification and Verification Manual (VVM), Version 01.2, EB
55 Annex 1
Gold Standard, Indicative programme, baseline, and monitoring methodology
for Small Scale Biodigester Voluntary Gold Standard, version 1.0
PDD, version 17.1, (registered version) 20th July 2011
GS Passport, version 8 (registered version), 7th June 2011
Swiss Association for Quality and Management Systems (SQS), GS Validation
Report, (registered version without version no.), 13th July 2011
Monitoring report for 1st monitoring period (version 5.5, 4th November 2011)
Swiss Association for Quality and Management Systems (SQS), GS Verification
Report for 1st monitoring period (28th April 2011)
GS Foundation, Certificate for the Issuance of GS credit for 1st monitoring
period (GS751) of 24 May 2009 to 31 August 2010
/10.1/ GS preliminary monitoring report for 2nd monitoring period, Version 2.2
(for notification to the Gold Standard), received by DOE on 20th
February 2012
/10.2/ GS monitoring report, Version 2.8 (revised version), 23rd October 2012

/11/ National Biodigester Programme Cambodia, Information Folder, October 2011
/12/ National Biodigester Programme, Programme Brochure
/13/ National Biodigester Programme, Organizational chart
/14/

Sampled Form 1 of National Biodigester Programme, List of Potential
Customers of Province
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/15/

Sampled Form 2 of National Biodigester Programme, Survey form on potential
households

/16/

Sampled Form 3 of National Biodigester Programme, Biodigester Construction
Contract

Sampled Form 6 of National Biodigester Programme, Quality Control of a Non/17/ filled Biodigester (1 sampled form for each of the 8 provinces in the 2nd
monitoring period of the project)
Sampled Form 6 of National Biodigester Programme, Quality Control of a Nonfilled Biodigester (sampled forms for each of the 2 visited provinces in the 2nd
/18/
monitoring period of the project, 4 forms from Takeo Province and 5 forms from
Kampot Province)
/19/
/20/
/21/
/22/
/23/
/24/
/25/
/26/
/27/
/28/
/29/
/30/
/31/
/32/
/33/

Sampled Form 9 of National Biodigester Programme, Biodigester Construction
Completion Report
Sampled Form 11 of National Biodigester Programme, Quality Control for
Quality Control Record
NBP Monitoring Database for 2nd Monitoring Period and Emission Reductions
Calculation Worksheet
Biogas User Survey 2011, interviewee attendance list
Template of Agreement for Authorization of Biodigester Construction Company
for Biodigester Construction Services
NBP and Survey Questionnaire Consultant, Guideline and Instructions for
Surveyors
Training Minutes and Attendance Record for the Biogas Survey Training, 4-5
January 2012
Sampled Mason Certificates (sampled mason certificates from each of the 8
provinces in the 2nd monitoring period)
Sampled Biogas Supervisor Certificates (sampled supervisor certificates from
each of the 8 provinces in the 2nd monitoring period)
NBP Biogas Database in the computer system in NBP office (reviewed biogas
users, mason and households information)
Biogas Survey Calibration Manual and Weigh Equipment
Development Technology Workshop (independent testing entity), Supply and
Test Report of the 2kg Weigh Stones for Calibration of Weigh Scales
Sampled Survey Questionnaire for Biogas User Survey (detailed review on
sampled forms for each of the 2 visited provinces in the 2nd monitoring period of
the project, 4 forms from Takeo Province and 5 forms from Kampot Province)
Survey Questionnaire for Biogas User Survey (150 sets)
TÜV Rheinland Hong Kong Ltd. and National Biodigester Programme, Proposal
for GS Validation of 2nd renewal creditig period and GS Verification for 2nd
monitoring period, 19th December 2011

/34/ Revised 2006 IPCC Guidelines for National Greenhouse Gas Inventories
/35/

NBP Biodigester
households
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/36/ NBP Biodigester Completion Certificate to households (with inspection records)

2.2 Follow-up Interviews with Project Stakeholders
The following table identifies the personnel who have been interviewed and/or
provided additional information to the presented documentation:
Date
/i/
2012-03-05
/ii/

/iii/

2012-03-05
and
2012-03-08

/iv/
/v/

2012-03-05
to
2012-03-08

/vi/

Name and Title

Organization

Patrick Kooijman
(Survey Consultant)

Independent Biogas
Surveyor

Sras Phanny
(Survey Coordinator)

Independent Biogas
Surveyor

Lam Saoleng
(NBP Coordinator, management
representative of the PP)

NBP

Jan Lam
(Biogas Advisor)

SNV-NBP

Meng Chanvibol
(Technical Manager)

NBP

Eric Buysman
(Carbon Consultant)

Independent Carbon
Consultant

/vii/

Insa-Thoun
(Lecturer)

/viii/

Paun- Nora
(Director)

/ix/

Teang Sak
(Director)

/x/

Neang Rattna
(Lecturer of BCC Accounting)

2012-03-05

Mel Pho
(Lecturer of BCC Management)

/xi/
/xii/

Kim Sok
(Lecturer)

/xiii/

Moam Sam Oeurn
(Deputy Director)

/xiv/

2012-03-06
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Chhouk Village of Kampot
Province

/xv/

Chrun Chran
(NBP Bio Slurry Coordinator)

/xvi/

Keo Sorey
(NBP Supervisor)

/xvii/

Sam Prasoeu
(NBP Supervisor)

/xviii/

Yoeng Nimol
(NBP Supervisor)

/xix/

Soth Sopheak
(NBP Supervisor)

/xx/

Tonh An (Biogas SN: 1546)
(Plant Owner)

Prasrae Village of
Kampot Province

/xxi/

Thorn Teup
(Mason Qualifier)

Dombok Khpous Village
of Kampot Province

/xxii/

Im Thida (biodigester under
construction)
(Plant Owner)

Takou Village of Kampot
Province

/xxiii/

Som Norm (Biogas SN: 0879)
(Plant Owner)

Trapey Trokeat Village of
Kampot Province

/xxiv/

Nget Pros (Biogas SN: 1283)
(Plant Owner)

Chak Chrom Village of
Takeo Province

/xxv/

Neak Phall
(Provincial Biogas Programme
Office Supervisor)

O’Kandol Village of Takeo
Province

/xxvi/

Ib Phocum (Biogas SN:2096)
(Plant Owner)

Trapeang Veng Khang
Kent Village of Takeo
Province

/xxvii/

Sum Meng (Biogas SN: 1283)
(Plant Owner)

Prey Slaeng Village of
Takeo Province

/xxviii/

Nhel Sitthoeun
(Provincial Biogas Programme
Office Supervisor)

Bati District of Takeo
Province

/xxix/

Em Bunthy
(Biogas Construction Company
Director)

Bati District of Takeo
Province

/xxx/

Soeng Kumthea (Biogas SN:
2510)
(Plant Owner)

Trapeary Krasang Village
of Takeo Province

/xxxi/

Ban Phal (Biogas SN: 2269)

Boeurg Leach Village of

2012-03-07
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(Plant Owner)

/xxxii/

Mit Sophea (Biogas SN: 2731)
(Plant Owner)

/xxxiii/

Phat Sovat (Biogas SN: 2735)
(Plant Owner)

Takeo Province
Trapeay Trasang Village
of Takeo Province

2.3 Resolution of outstanding issues

The objective of this phase of the verification is to resolve any outstanding issues
which have to be clarified prior to final DOE’s conclusions on the project
implementation, monitoring practices and achieved emission reductions. In order to
ensure transparency a verification protocol is completed for the project activity. The
protocol shows in transparent manner criteria (requirements), means of verification
and resulting statements on verification actual project activity against identified
criteria.
The verification protocol serves the following purposes:
•
It organises in a table form, details and clarifies the requirements, which CDM
and/or GS project is expected to meet;
•
It ensures a transparent verification process where the DOE will document
how a particular requirement has been verified and the result of the verification.
The verification protocol consists of two tables. Table 1 reflects the verification
requirements and reference to the materials used to verify the project activity against
those requirements, as well as means of verification, reference to Table 2 and
preliminary and final opinion of the DOE on every particular requirement. The
completed verification protocol for this project is enclosed in Appendix A to this
report.
Findings during the verification can be interpreted as a non-compliance with CDM
and/or GS criteria or a risk to the compliance. Corrective action requests (CARs) are
raised, in case:
(a)
Non-conformities with the monitoring plan or methodology are found in
monitoring and reporting, or if the evidence provided to prove conformity is
insufficient;
(b)
Mistakes have been made in applying assumptions, data or calculations of
emission reductions which will impair the estimate of emission reductions;
(c)
Issues identified in a FAR during validation/verification to be verified during
verification have not been resolved by the project participants.
Requests for clarification (CLs) are raised, if information is insufficient or not clear
enough to determine whether the applicable CDM/GS requirements have been met.
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FARs are raised if the monitoring and reporting require attention and/or adjustment
for the next verification period.

2.4 Internal quality control
The final verification report will undertake a technical review before being submitted
for requesting issuance. The technical review was performed by a technical reviewer
qualified in accordance with TÜV Rheinland’s qualification scheme for CDM/GS
validation and verification.
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3 VERIFICATION FINDINGS
The findings of the verification are described in the following sections. There are two
FARs raised in the GS verification report for 1st monitoring period. The verification
criteria (requirements), the means of verification and the results of verification are
documented in detail in the verification protocol in Appendix A.

3.1 Project implementation in accordance with the registered PDD
3.1.1 The implementation of the project activity
Through document review (e.g. the registered PDD /4/ and the monitoring report
/10/), on-site inspection and interviews with the National Biodigester Programme
(NBP) /iii, v/, SNV Netherlands Development Organization Cambodia (SNV) /iv/,
Provincial Biogas Programme Office /xiv-xix/, Biogas Construction Company /xxix/,
the verification team can summarize the implementation of the project in this Section.
The “National Biodigester Programme, Cambodia” is a large-scale biodigester
project. The project participants from the host country (i.e. Cambodia) are National
Biodigester Programme (NBP) and SNV Netherlands Development Organization
Cambodia (SNV).
The project has been retroactively registered as a GS project by the Gold Standard
Foundation on 24th May 2011 with the project ID of GS7512. The carbon credits for
1st monitoring period between 24th May 2009 to 31st August 2010 were issued by the
GS Foundation. This report aims in the reporting of the verification result for the 2nd
monitoring period between 1st September 2010 to 31st December 2011. It is noted
that both 1st and 2nd monitoring period is within the 1st crediting period of the project
activity, which was started from 24th May 2009 as approved by GS. The verification
of both the emission reductions and sustainability monitoring report for the Gold
Standard VER is conducted at the same time.
According to the PDD and the reviewing of NBP database, the project is
implemented in the 8 provinces in Cambodia as indicated in the registered PDD. An
on-site visit was carried out by the verification team from 5th - 8th March 2012 in order
to check the physical features of the project activity. The verification team randomly
selected two provinces with the biogas user survey conducted for the monitoring of
2nd monitoring period, i.e. Takeo Province and Kampot Province. Totally nine
households with biogas digesters from NBP project and were conducted with biogas
user survey were visited and interviewed in order to verify the survey results in the
2nd monitoring period.
For the visited biogas users, the installed volumes of the visited biodigester are
either 4m3 or 6m3. According to the NBP database as of 31st December 2011 /21,
28/, 48% of participated households installed 4m3 of biodigester, while 45% of
participated households installed 6m3 of biodigester. Thus the verification team
considers that the visit to 4m3 and 6m3 biodigester was a representative approach in
2

https://gs1.apx.com/myModule/rpt/myrpt.asp?r=111
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order to check the operation status of the biodigesters since this represents the
majority of biodigester volume design.
The NBP electronic database in the computer system of NBP office was checked by
the verification team /28/. Information of random households was selected from the
hard copies of Quality Control Forms (Form 6) /17, 18/ and Biodigester Construction
Completion Reports (Form 9) /19/ were checked and matched with the data
indicated in the NBP database. Thus it is deemed that the data input in the NBP
database is reliable and traceable.
According to the NBP database /21, 28/, the number of biodigesters installed from
the project starting date (validated as 13th March 2006) to 31st December 2011 is
14,144. The digester size built has an average volume of 5.23 m3 among 14,144
biodigesters. Moreover, the cumulative installations of biodigesters for each year (as
of 2011) are checked against the NBP calculation worksheet /21/, in which they are
consistent with the input data in the computer database /28/. The statistics is also
indicated in the webpage site of the NBP (www.nbp.org.kh) under the Department of
Animal Production and Health (DAPH) of Cambodia government. Thus verification
team considers that the cumulative installations of biodigesters in the monitoring
report are deemed to be reliable and traceable.
The verification team also checked the NBP database and the calculation worksheet
/21, 28/ for the information of certified masons and NBP technical supervisor against
their training records and certificates /26, 27/. It is observed that the information of
certified masons and NBP technical supervisor in the NBP database /28/ is
consistent with the corresponding training records and certificates /26, 27/. In
addition, it is confirmed by the verification team that all the visited biodigesters were
constructed by certificated masons under the inspection of trained technical
supervisor of NBP provincial biogas programme office /26, 27/. The verification team
also conducted the interview with the certified masons for the biodigesters during
construction and operation /xxi, xxiv/, they also stated that they have received the
relevant training arranged by the NBP, and obtained the certificates issued by NBP.
Thus the standards and the quality can be ensured for the construction and
operation of biodigesters.
The verification team also checked the NBP database and calculation worksheet /21,
28/ for the information of Biogas Construction Companies (BCC). It is observed that
the information in the NBP database is consistent with the corresponding certificates
issued by NBP /23/. The verification team also visited one of BCC office /xxiv/, and
observed the certificate and rewards provided by the NBP for the excellent work of
the BCC achieved.
Through on-site visit & interviews, and document checking, the verification team
considers that the implementation of project activity including project location and
biodigester installation is consistent with the registered PDD and NBP’s internal
requirements /11, 12/and no diversion from the original plan has been found.
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3.1.2 The actual operation of the project activity
As confirmed during OSV, the project activity includes installation of biodigesters
according to the NBP’s requirement. Different sizes of biodigesters were installed as
indicated in the registered PDD.
The indicated monitoring period for 2nd monitoring period
The indicated monitoring period in the monitoring report for 2nd monitoring period /10/
is 1st September 2010 to 31st December 2011. It is also confirmed by the NBP that
during this period, no other scheme of carbon credit was claimed, apart from GS
VER.
According to the on-site observation and interview with biodigester users /xx, xxiii,
xxiv, xxvi, xxvii, xxx-xxxiii/, all the biodigesters were operated under normal status.
Adequate biogas supply could be demonstrated for the operation of biogas stoves
and biogas lamps. Moreover the households also applied bioslurry from the
biodigesters as their agricultural fertilizer. The verification team can also check the
biogas handbooks from each of the visited participated households /35. According to
the biogas handbooks, it includes the operation and maintenance manual of the
biodigester. The unique serial numbers of the biodigesters can be checked from the
completion certificates of each visited biodigesters /36/. In addition, the regular
inspection records were checked by the verification team, in order to ensure that the
inspection of biodigester operation was conducted by the NBP supervisor (provincial
biogas programme office) /xiv-xix/, certificated masons and technicians from Biogas
Construction Company (BCC) /xxi, xxix/. According to the NBP requirements /11, 12/,
all the BCC should conduct inspection within 3 months of biodigester operation. This
is also confirmed from the on-site visit from the verification team as per the
inspection records for each of the visited biodigester /36/. Thus the verification team
considers that the biodigester can be operated under the requirements from NBP, in
order to ensure the proper operation of the biodigesters.
In conclusion, the project implementation is consistent with the project design in the
registered PDD /4/ and registered GS Passport /5/.

3.2 Compliance of the monitoring plan with the monitoring
methodology
By reviewing the monitoring plan in the registered PDD /4/, it complies with the
requirement of the Section III of applied GS Indicative programme, baseline, and
monitoring methodology for Small Scale Biodigester Voluntary Gold Standard 3
(version 1.0). The NBP also executed the same monitoring plan in the 1st monitoring
period, and it was approved by the Gold Standard Foundation with the issuance of
GS VER /9/.

3

http://www.cdmgoldstandard.org/fileadmin/editors/files/6_GS_technical_docs/manuals_and_methodolgies/GS_Methodolog
y_Biodigester.pdf
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The verification team also checked the applicability of the applied GS methodology
during the 2nd monitoring period. It is found that the NBP disseminates biodigesters
to substitute wood for cooking and kerosene for lighting. The installed biodigesters
are less than 20m3 of volume. The project also only applies for GS VER during the
2nd monitoring period. Moreover there is only one climate zone in Cambodia
according to the definition from IPCC. Thus the applied GS methodology is still
applicable to the project activity during the project implementation.
Relevant monitoring records, i.e. data survey questionnaires /31, 32/ have been
checked by the verification team and confirmed to be valid and traceable (please
refer to Section 3.3.1 for details). The measuring frequency of the monitoring survey
or device is also described in the monitoring report according to the actual
arrangement. The verification team considers that it is not necessary to submit
revision to the monitoring plan or deviation prior to request for issuance to Gold
Standard.

3.3 Compliance of the monitoring with the monitoring plan and
Gold Standard conservativeness principle
The verification team reviewed the monitoring plan stated in the monitoring report
/10/ and conducted an on-site visit so as to (i) verify the compliance of the monitoring
with the monitoring plan contained in the registered PDD /4/ and also the registered
GS Passport /5/, and (ii) confirm the emission reductions and contributions to
sustainable development during the indicated monitoring period.
The monitoring plan in the registered PDD applies the monitoring requirements of
the Section III of applied GS Indicative programme, baseline, and monitoring
methodology for Small Scale Biodigester Voluntary Gold Standard version 1.0.
During the OSV, it was observed that the NBP carried out the survey questionnaire
in order to collect the data required in the applied GS methodology. According to the
registered PDD /4/, the baseline emission for thermal energy needs is determined
through baseline option 1 in the applied GS methodology. The data and parameters
monitored are also consistent with the monitoring plan in the registered PDD.
According to the Section B.7.2 of the registered PDD, the verification team
summarize the findings of the monitoring approach applied.
1. Tracking of number of biodigester
As mentioned in the previous section, the NBP provincial biogas programme office
(PBPO) supervisor would check each biodigester upon construction completion. A
standard Biodigester Construction Completion Form (Form 9) would be filled by the
PBPO supervisor /19/. In addition, a completion certificate /36/ with unique serial
number would be given to the biodigester end-user. The completion certificates and
Form 9 of the visited households plus other randomly selected households in the
survey were checked by the verification team, and confirmed to be valid. Then the
Form 9 would be given to the NBP office for the input data in the electronic
database. As mentioned in the previous section, the verification team also checked
NBP database, and considers that the data input should be reliable and traceable.
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Therefore the number of biodigester can be tracked from the NBP database. In
addition, according to the reviewing of the unique serial number of each biodigester,
this can avoid the double counting of the biodigesters input in the NBP database.
2. Biodigester User Survey
A Biogas User Survey (BUS) /22, 24/ was conducted by an independent consultant
as described in the registered PDD /4/. According to the monitoring report, the
sample size is based on a sample with a confidence level of 95% and a level of
precision of 10%, which is an even higher requirement than the registered PDD and
the applied GS methodology (at least 60 samples should be selected as samples).
The data obtained from the BUS questionnaires was used to obtain the statistical
data for the 2nd monitoring period as checked in the ER calculation worksheet /21/.
The calculated sample population is 99 households, and the NBP also over-sampled
the survey households in order to account for missing values and nonresponsiveness. The sample size was increased to 150 households, and the
verification team considers that this is conservative for over-sampling. Totally 150
sets of survey questionnaires were inspected by the verification team in the NBP
office during the on-site verification (11 sets are blank since the selected households
were non-responsive) /32/. Detailed data was also randomly checked by the
verification team, including all the visited households /31/. It is confirmed that data
input in the excel worksheet is consistent with the data in the survey questionnaires.
Carbon Monitoring Survey Sampling
According to the monitoring report /10/, multi stage cluster random sampling was
applied. This is the same approach as the monitoring strategy applied in the 1st
monitoring period /7/, in which the sampling approach was accepted by GS with the
issuance of GS VER /9/. There are totally 81 districts (clusters) in the 8 covered
provinces in the project activity. The verification team checked that 12 clusters were
randomly selected by the on-line sampling software “GraphPad Software”, the
selected districts are indicated in the monitoring report Annex III /10/. There are
totally 1,681 biodigesters in the 12 selected districts in the project activity. The
verification team checked that 150 biodigesters were randomly selected by the online sampling software “GraphPad Software”, the selected biodigesters are indicated
in the monitoring report /10/. The whole sampling approach was verified by the
verification team from the on-line software, and the evidences of screen captured
during sampling. The verification team considers that sampling approach is
reasonable and transparent.
3. Gold Standard Sustainable Indicator
A Biogas User Survey (BUS) /22, 24/ was conducted by an independent consultant
as described in the registered PDD /4/ in order to monitor the GS sustainable
indicators as indicated in the registered Passport /5/. Please refer to following
section for the verification of SD sustainable indicators.
Data and Parameters not be monitored
The verification team checked the monitoring report /10/, in which the following
parameters are not monitored as the ex-ante values would be applied in the ER
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calculation. The ex-ante values are consistent with the values indicated in the
registered PDD and the applied GS methodology.
1. Data and parameters relevant for baseline 1: fuel switch (monitoring report p.20)
Parameters
Fuel i,b

EFi

NCV

Description
Baseline cooking and lighting
fuel (firewood, charcoal, LPG
and kerosene)
(unit: kg/year/household)
Firewood for
2389
cooking
Firewood for non318
cooking such as
animal feed
preparation
Charcoal
226.6
LPG
22.3
Kerosene
8.3
Emission factor of cooking or
lighting fuel, i (kgCO2/TJ)
Firewood for
112000
cooking
Firewood for non- 112000
cooking such as
animal feed
preparation
Charcoal
112000
LPG
63100
Kerosene
71900
Net calorific value (TJ/Gg)
Firewood for
cooking
Firewood for noncooking such as
animal feed
preparation
Charcoal
LPG
Kerosene

Source
Baseline survey
in the registered
PDD

Remarks
Ex-ante values in
registered PDD
page 49

2006 IPCC
values

Ex-ante values in
registered PDD
page 49

2006 IPCC
values

Ex-ante values in
registered PDD
page 49

15.6
15.6

29.5
47.3
43.8

2. Data and parameters relevant for baseline 2: Methane avoidance from Animal
Manure Management System (monitoring report p.21)
Parameters
MSt,&
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Description
Source
Average Manure management Baseline survey

Remarks
Ex-ante values in
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and 2006 IPCC
values in the
registered PDD

registered PDD
page 55

Default value in
applied GS
methodology
2006 IPCC
values

Ex-ante values in
registered PDD
page 58
Ex-ante values in
registered PDD
page 55

2006 IPCC
values

Ex-ante values in
registered PDD
page 55

GWPCH4

2006 IPCC
Global Warming Potential of
values
Methane: 21 tCO2e/tCH4

ηbiogasstove

Combustion efficiency of the
biogas stove: 98%

Ex-ante values in
registered PDD
page 55
Ex-ante values in
registered PDD
page 50
Ex-ante values in
registered PDD
page 56

LF

system of animal category
and her methane conversion
factor
Non-daily cow
20.6%
Pig
38.2%
Buffalo
12.9%
Methane leakage from the
biodigester: 10%
Volatile solids excretion of
animal category T
(unit: kg/day)

VST

Bo

Non-daily cow
2.3
Pig
0.3
Buffalo
3.9
Maximum Biochemical
Methane Potential
(m3 kg VS)
Non-daily cow
Pig
Buffalo

0.1
0.29
0.1

Emission factor
(unit: tCO2e/yr/animal T)
EFT

Non-daily cow
Pig
Buffalo

Default value in
applied GS
methodology
Calculated
results in
registered PDD

0.2426
0.1677
0.2562

3. Data and parameters relevant for other data (monitoring report p.22)
Parameters

ηbl

Description
Combustion efficiency of the
devices used for cooking in
the baseline situation before
project implementation (table
13 in the monitoring report)
New Lao stove for
wood
New Lao stove for
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Source
Baseline survey
in the registered
PDD

Remarks
Ex-ante values in
registered PDD
page 50

25%
30%
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charcoal
Traditional Lao stove
for wood
Traditional Lao stove
for charcoal
Thai bucket stove for
wood
Thai bucket stove for
charcoal
Three stone stove for
wood
LPG stoves

ID 2 / nbl

ID 6 / Fi,bl1

ID 12 / PL

11%
14%
14%
16%
10%
60%

Number of households in the
baseline sample group: 300
households while 288 are
valid samples (successful
interviewees)
Cooking and lighting fuel
consumption i in baseline
option 1
(unit: kg/year/household)
Firewood for
cooking
Firewood for noncooking such as
animal feed
preparation
Charcoal
LPG
Kerosene

Baseline survey
in the registered
PDD

One time
measurement for
baseline in the
same crediting
period, cannot be
monitored in
project scenario,
ex-ante values in
registered PDD
page 38, 49

Default value in
applied GS
methodology

Ex-ante values in
registered PDD
page 58

2389
318

226.6
22.3
8.3

Physical leakage of the
biodigester: 10%

3.3.1 Monitored parameters
For Emission Reductions
The verification team assessed the monitoring techniques and each monitoring value
in the monitoring report; and provide a short summary on the verification of every
parameter listed in the monitoring plan and used for calculation of emission
reductions. Please note that there is no monitoring frequency specified in the applied
GS methodology, and also calibration is not required since the source of data is from
survey questionnaire or literature review. This is also required from the applied GS
methodology by using the survey or literature review to collect the data during
monitoring.
Parameter

Version No.: 01.5

ID 1 / Areai
(Project Area)

Applied
45,224 km2
value and (PDD page 62, /4/)
source
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The verification team confirms that the project is implemented in the 8
provinces list in the registered PDD in Cambodia, and the area is still
same as indicated in the registered PDD page 62 /4/.
Applied
150 samples and 134
ID 3 / npj
(Number of households in
value and are valid samples as
project sample group)
source
successful
interviewees
(Monitoring report,
/10/)
According to the monitoring report /10/, the sample size is based on a
sample with a confidence level of 95% and a level of precision of 10%,
which is an even higher requirement than the registered PDD and the
applied GS methodology (at least 60 samples should be selected as
samples). The calculated sample population is 99 households, and the
NBP also over-sample the survey households in order to account for
missing values and non-responsiveness. The number of households
in project sample group is confirmed as 150, and the verification team
considers that this is conservative for over-sampling. Meanwhile it is
also confirmed that only 134 are valid samples for successful
interview.
ID 5 / nhh,y
Applied
14,144 household as
(Total number of households
value and of 31-12-2011 (NBP
participating in the program in
source
database, /28/)
year y)
The verification team checked the NBP database, and considers the
data input in the database is traceable and reliable. According to the
NBP database /21, 28/, there are 14,144 households participating in
the program up to 31 December 2011.
ID 9 / I
Applied
1,285,077 ton/year
(Annual biomass increment on
value and (Registered PDD as
the project areai)
source
sourced from latest
survey of UN Forestry
and Agriculture
Organization 2009)
According to the registered PDD, the PP applies the source
information from UN Forestry and Agriculture Organization (FAO,
2009). It is also confirmed that this is the latest available information
for the Annual biomass increment on the project area. Therefore the
verification team considers that it is traceable to apply the latest
values as indicated in the registered PDD.
ID 10 / H
Applied
4,390,148 ton/year
(Annual biomass harvest on the value and (Registered PDD as
project area)
source
sourced from latest
survey of UN Forestry
and Agriculture
Organization 2009)
According to the registered PDD, the PP applies the source
information from UN Forestry and Agriculture Organization (FAO,
2009). It is also confirmed that this is the latest available information
for the Annual biomass harvest on the project area. Therefore the
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verification team considers that it is traceable to apply the latest
values as indicated in the registered PDD.
ID 11/ MST,S,k
Applied
87%, of the dung fed to
(fraction of livestock’s category
value and the biogas plant
T’s manure fed into the
source
(2nd monitoring period
biodigester)
survey excel
worksheet /21/)
From the NBP survey questionnaire /32/, the amount of animal waste
produced per day and the amount of animal waste fed into the
biodigesters are investigated through interview with surveyed
households. As checked and reported in the previous section, the
verification team considers the NBP survey questionnaire and the
survey excel worksheet is traceable. According to data from 134
surveyed households using biodigesters summarized in the survey
worksheet /21/, the total amount of animal waste produced per day is
5492 kg, and the amount of animal waste fed into the biodigesters is
4772 kg, thus the about 87% of animal waste would be fed to the
biogas digester. According to the on-site interview with the
participated households /xx, xxiii, xxiv, xxvi, xxvii, xxx-xxxiii/, they
would usually feed all the animal waste in the biodigesters as their
normal operation practice. Thus the verification team considers that
this is also reliable and conservative for the value of fraction of
livestock’s category T’s manure fed into the biodigester as 87%.
ID 13 / LCT
Applied
No. of daily cow: 3.71
(Number of livestock of category value and No. of pig: 2.25
T (average))
source
No. of buffalo: 0.22
(2nd monitoring period
survey excel
worksheet, /21/)
From the NBP survey questionnaire /32/, the amount of animals per
household is investigated through interview with surveyed households.
As checked and reported in the previous section, the verification team
considers the NBP survey questionnaire and the survey excel
worksheet is traceable. According to data from 134 surveyed
households using biodigesters summarized in the survey worksheet
/21/, the average amount of animals per households is same as
indicated in the monitoring report. The verification team also
interviewed with 9 randomly selected households /xx, xxiii, xxiv, xxvi,
xxvii, xxx-xxxiii/, and found that the amount of animals is also
consistent with the survey questionnaire. Moreover, the NBP also
accounted 2 small pigs as 1 big pig for conservative approach in the
estimation of no. of pigs in each household as per GS’s requirement
and comment. The validation team also considers that this approach
is a conservative one in accounting the size factor of the pigs related
to possible methane avoidance. Thus the verification team considers
that the number of livestock is reliable.
ID 16 / GWPCH4
Applied
21
(Global Warming Potential
value and
(IPCC default value)
(GWP) of methane)
source
The verification team confirms that the global warming potential
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applied also follows the 2006 IPCC value, and there is no updated
approval by the UNFCCC and GS up till the issuance of this report.
fNRB
Applied
70.7%
(Fraction of Non Renewable
value and (registered PDD)
Biomass)
source
The verification team checked the applied GS methodology, in which
the estimated of Fi,pj,y should be monitored and the assessment of
non-renewable biomass (NRB) should be also considered for the
estimation of non-renewable portion of biomass. Thus the PP has
already monitored the Fi,pj,y including the consideration of fNRB. The
Fi,pj,y and NRB estimation are also verified by the verification team.
The verification team checked the UNFCCC CDM SSC WG 35 Anne
20, “default values of fNRB for LDC and SID” was defined. According to
this UNFCCC document, the default value of fNRB in Cambodia is 76%.
The verification team also considers that since this fNRB is sourced raw
data from public information of authorized international entity FAO,
and this is also summarized in the EB67 Annex 22. Thus the
verification team considers that it is traceable for this information from
FAO.
However, the PP used another more conservative approach by
applying the estimated fNRB value from the registered PDD as 70.7%.
Since this approach is approved in the registered PDD, and results in
a more conservative estimation of ER, thus the verification team also
considers that it is is reasonable and traceable to the project activity.

Parameter

Verification
Opinion

Parameter

Version No.: 01.5

Performance Ratio

Applied
96.4%
value and (2nd monitoring period
survey excel
source
worksheet, /21/)
From the NBP survey questionnaire /32/, 150 samples were selected
for survey questionnaire. This is considered as a conservative
approach of over-sampling, as the calculated sample size is just 99.
Out of 150 samples, 11 households were not responded because the
survey teams found that there were no qualified respondent when they
arrived the biodigesters (such as only kids or elderly people at home
who could provide reliable response to the survey questionnaires).
Thus only 139 households were successfully surveyed, and this
sample size is still higher than the requirement of 99 samples from the
calculation. The verification team also checked the survey
questionnaires and the survey excel worksheet. It is found from the
survey results of 5 respondents that their biodigesters were not in
operation. The reasons were not enough animals, or the biodigesters
were not functioning properly. Thus the performance ratio is 134/139 =
96.4%.
ID 8 / Fi,y,pj
Applied
Firewood for cooking:
(Amount of fuel I consumption in value and 63.79 kg/year
the project in year y
source
Firewood other (such
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as preparation of
animal feed): 448.2
kg/year
Charcoal: 15.76
kg/year
LPG: 0.54 kg/year
Kerosene: 3.69 kg/year

Verification
Opinion

(2nd monitoring period
survey excel
worksheet, /21/)
From the NBP survey questionnaire /32/, the amount of fuel
consumption per household is investigated through interview with
surveyed households. As checked and reported in the previous
section, the verification team considers the NBP survey questionnaire
and the survey excel worksheet is traceable. According to data from
134 surveyed households using biodigesters summarized in the
survey worksheet /21/, the average amount of fuel consumption in the
project (after the biogas application) per households is same as
indicated in the monitoring report. The verification team also
interviewed with 9 randomly selected households /xx, xxiii, xxiv, xxvi,
xxvii, xxx-xxxiii/, and found that the amount of fuel consumption in the
project is also consistent with the survey questionnaire. Thus the
verification team considers that the fuel consumption in the project
scenario is reliable.

For Contributions To Sustainable Development
The sustainability monitoring is required by the GS and assessed according to the
GS Toolkit Annex I. According to GS Toolkit 2.4.3, all non-neutral indicators must be
monitored, and any indicators that were neutralized (i.e. originally scored negative,
but later score neutral due to a suitable mitigation measure) must also be included.
Moreover, any sensitive issue brought up during the stakeholder consultation must
also be included. According to the NBP, they have different platforms such as
provincial biogas programme office, masons, Biogas Construction Company and
NBP website etc. for the biogas users to give their comments. However, there is no
adverse comment or complaint received during the 2nd monitoring period. This is also
reported in the monitoring report, thus no special action was carried out for the
stakeholder feedback.
According to the sustainability monitoring plan in the registered GS Passport, 10
sustainability monitoring parameters are included. The verification team conducted
the verification according to the requirements and parameters indicated in the
monitoring plan.
No

Indicator

Version No.: 01.5

Chosen
parameter in

Verification Team’s opinion

Verified
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the registered
GS Passport
and monitoring
report

ID1

Air quality
(Environmen
tal Indicator)

Reduction in
wood and
charcoal
consumption for
cooking and
kerosene
consumption for
lighting in the
project
compared to the
baseline.

score

According to the reviewed NBP
2nd monitoring period worksheet
/21/, the survey questionnaire
results are summarized. The
average fuel consumptions for
cooking and lighting of surveyed
biogas users per household were
recorded with a reduction of
81.1% in wood, 92.8% in charcoal
and 100% in kerosene compared
with the baseline (before the use
of biogas).

+

The verification team also
interviewed with 9 randomly
selected surveyed households
/xx, xxiii, xxiv, xxvi, xxvii, xxxxxxiii/, they also confirmed that
they used less fossil fuel
compared with the baseline.
Basically they now just use biogas
for general cooking and light.
Moreover, the households do not
use fossil fuel to prepare animal
feed only, but only use firewood.
The verification team thus
considers that the project results
in the reduction in wood and
charcoal consumption for cooking
and kerosene consumption for
lighting in the project compared to
the baseline.
Therefore the score of ID1 Air
Quality should be positive.
ID2

Water quality
and quantity
(Environmen
tal Indicator)

Version No.: 01.5

Number of toilets
built (connected
to the
biodigester)

The verification team checked the
NBP electronic database
(extracted in the NBP database in
excel worksheet /21/), there are
1,613 toilets installed and
connected to the biodigester. This
is a progressive improvement
compared with the baseline,
where no toilet was connected to

+
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any biogas digester. Thus the
water quality and quantity can be
improved with the increasing
number of toilets connected to the
biodigesters compared with the
baseline.
The verification team also
interviewed with some randomly
selected surveyed households
/xx, xxiii, xxiv, xxvi, xxvii, xxxxxxiii/, some of them also installed
with toilet connected to the
biodigesters, while some have
toilets but without connection to
the biodigesters. It also depends
on the capital available for the
households whether they would
like to install. The NBP also
encourages the households to
carry out such installation in order
to improve the treatment of
human manure. In addition, the
verification also checked the
quality control form (form 6) and
completion report (from 9) of
some selected households in all
the 8 provinces in the project /18,
19/, and confirmed that some
households have installed the
toilet with connection to
biodigesters. This is consistent
with the data in the NPB database
/21, 28/.
Therefore the score of ID2 Water
quality and quantity should be
positive.

ID 3

Soil
conditions
(Environmen
tal Indicator)

Version No.: 01.5

Number of users
that use bioslurry as
fertilizers

According to the reviewed NBP
2nd monitoring period worksheet
/21/, the survey questionnaire
results are summarized. The
application of bioslurry for the
surveyed biodigester households
were investigated in the survey
questionnaire. According to the
survey, 94% of surveyed
biodigester households used the
biosluarry obtained from the

+
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biodigesters for their agricultural
application such as fertilizer. It is
projected to the total biogas users
up to 31 December 201, and
results in 13,336 users for
bioslurry application.
The verification team also
interviewed with 9 randomly
selected surveyed households
/xx, xxiii, xxiv, xxvi, xxvii, xxxxxxiii/, in which all of them stated
that they also used the biosluarry
obtained from the biodigesters as
agricultural fertilizer. The
verification team also checked the
survey questionnaires /32/, and
confirms that the survey results
are consistent with the NBP
survey worksheet /21/.
This is a progressive improvement
compared with the baseline,
where no bioslurry was applied.
Thus soil condition can be
improved with the increasing
number of households using
bioslurry.
Therefore the score of ID3 Soil
conditions and quantity should be
positive.

ID 4

Biodiversity
(Environmen
tal Indicator)

Version No.: 01.5

Reduction (RE)
in firewood (Ffw)
and charcoal
(FC)
consumption for
cooking
compared to the
baseline

According to the reviewed NBP
2nd monitoring period worksheet
/21/, the survey questionnaire
results are summarized. The
average fuel consumptions for
cooking and lighting of surveyed
biogas users per household were
recorded. Compared with the
baseline, the reduction in firewood
is 2.2 ton/household/year and in
charcoal is 0.2
ton/household/year. According to
the IPCC conversion factor of 6
for conversion of wood to
charcoal in the registered GS
Passport, the actual wood saving

+
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is 3.42 ton/household/year
equivalent. As checked and
confirmed from the NBP excel
worksheet /21/, during the 2nd
monitoring between 1 September
2010 to 31 December 2011, the
cumulative reduction in wood can
be projected as 53 Gg wood.
The verification team also
interviewed with 9 randomly
selected surveyed households
/xx, xxiii, xxiv, xxvi, xxvii, xxxxxxiii/, they also confirmed that
they used less fossil fuel
compared with the baseline.
Basically they now just use biogas
for general cooking, but
sometimes use fossil fuel to
prepare animal feed only. The
verification team thus considers
that the project results in the
reduction in wood and charcoal
consumption compared to the
baseline.
This is a progressive reduction in
firewood and charcoal
consumption during the project
implementation, thus the
biodiversity can be improved.
Therefore the score of ID4
Biodiversity should be positive.

ID 5
and
ID 8

ID 5: Quality
of
Employment
(Social
Indicator)
ID 8:
Quantitative
employment
and income
generation
(Economic
and

Version No.: 01.5

Number of
trained masons
and supervisors
(quality
inspectors of
biodigesters) and
number of
companies
working of
marketing,
construction and
after sale
services

The verification team checked the
NBP electronic database
(extracted in the NBP database in
excel worksheet /21/), up to 31
December 2011, there are 574
masons and 93 supervisors
received technical training for
biodigester provided by the NBP.
Moreover, there are 43 Biogas
Construction Companies (BCC)
established and conducted the
work for biodigester including
marketing, construction and aftersale service.

ID 5: +
ID 8: +
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technological
development
Indicator)

This is a progressive increment in
the number of trained masons
and supervisors (quality
inspectors of biodigesters) and
number of companies working of
marketing, construction and after
sale services compared with the
baseline, where no masons and
supervisors were trained, and no
BCC was established.
The verification team also
interviewed with some masons,
supervisors, and the training
centres for mason, supervisor
/xiv-xix/, BCC during the on-site
verification /xxi, xxix/. The training
records for masons and
supervisors were also checked by
the verification team. Besides, the
sampled BCC certificates issued
by the NBP for eligible BCC were
also reviewed by the verification
team /23/. This is consistent with
the data in the NPB database.
Furthermore, the verification team
checked the training records for
the masons and supervisors who
constructed and inspected the
visited biodigesters /26, 27/.
Moreover, the sampled training
records for the masons and
supervisors in each of 8 provinces
were reviewed during the on-site
verification.
Therefore the score of ID5 Quality
of Employment and ID8
Quantitative employment and
income generation should be
positive.

ID 6

Livelihood of
the poor
(Social
Indicator)

Version No.: 01.5

Parameter 1:
Increase in
access to basic
sanitation by the
installation of a

According to the reviewed NBP
2nd monitoring period worksheet
/21/, the survey questionnaire
results are summarized. The use
of biogas for cooking and lighting

+
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toilet to the
biodigester
Parameter 2:
Reliance on
biogas as
lighting fuel
Parameter 3:
Reliance on
biogas as
cooking fuel

for households was recorded.
According to the survey, 90% of
households use biogas lamps for
lighting and 100% of households
use biogas stove for cooking. In
addition, 79% of surveyed
households got the toilet as the
basic sanitation facility in their
home.
The verification team also
interviewed with 9 randomly
selected surveyed households
/xx, xxiii, xxiv, xxvi, xxvii, xxxxxxiii/, the verification team also
found that most of the biogas
users equipped with biogas lamps
for lighting, and all of them used
biogas stoves for cooking,
compared with the no biogas
users in the baseline. The
verification team thus considers
that the project results in the
increase in biogas users for
lighting and cooking compared to
the baseline. Moreover, the
households increase their access
to basic sanitation facility.
This is a progressive increment in
the use of biogas for lighting and
cooking, and also the use of toilet
for access to basic sanitation
facility. Thus the livelihood of the
poor can be improved.
Therefore the score of ID6
Livelihood of the poor should be
positive.

ID 7

Access to
affordable
and clean
energy
services
(Social
Indicator)

Version No.: 01.5

Reduction in
cooking and
lighting fuel
expenditure
compared to the
baseline

According to the reviewed NBP
2nd monitoring period worksheet
/21/, the survey questionnaire
results are summarized. The cost
of fossil fuel spent by the
households was recorded.
According to the survey, the
surveyed households could save
7.91 USD/household/month in

+
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average compared with their
expenditure for cooking and
lighting in the baseline of 8.66
USD/household/month.
The verification team also
interviewed with 9 randomly
selected surveyed households
/xx, xxiii, xxiv, xxvi, xxvii, xxxxxxiii/, the verification team also
found that most of the biogas
users equipped with biogas lamps
for lighting, and all of them used
biogas stoves for cooking,
compared with the no biogas
users in the baseline. Thus the
households can save money in
the purchasing of fuel for cooking
and lighting. The verification team
thus considers that the project
results in the reduction in cooking
and lighting fuel expenditure
compared to the baseline. Thus
the Access to affordable and
clean energy services can be
improved.
Therefore the score of ID8 Access
to affordable and clean energy
services should be positive.

ID 9

Balance of
payments
and
investments
(Economic
and
technological
development
Indicator)

Version No.: 01.5

Net cash inflow:
sum of cash
inflows – cash
outflows. Cash
inflow is VER
income, foreign
direct
investment; the
cash outflow is
the expenditure
on materials and
equipment not
available in
Cambodia

According to the monitoring report
/10/, the cash inflow is sourced
from the GS VER income and the
foreign investment from SNV.
With the GS VER for assisting the
project to overcome the
investment barrier, obviously the
net cash inflow is enhanced
compared with the baseline where
no such project is implemented
and no such cash inflow is
resulted in Cambodia.

+

This is a progressive improvement
in the net cash inflow compared
with the baseline of zero cash
flow. It is estimated by NBP that
about USD1.8 million can be
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obtained from the project as net
cash inflow resulting from Dutch
ODA and carbon credit etc. Thus
the balance of payments and
investments can be improved.
Therefore the score of ID9
Balance of payments and
investments should be positive.

ID 10

Technology
Number of
transfer and biodigesters built
technological
self-reliance
(Economic
and
technological
development
Indicator)

The verification team checked the
NBP electronic database
(extracted in the NBP database in
excel worksheet /21/), up to 31
December 2011, there are totally
14,144 biodigesters built in the
project activity.

+

This is a progressive increment in
the number of biodigesters built
compared with the baseline,
where biodigesters were built
before the project.
The verification team also
interviewed with some randomly
selected surveyed households
/xx, xxiii, xxiv, xxvi, xxvii, xxxxxxiii/, in which they did not have
any biogas facility before the
project activity. Thus the
biodigester technology transfer
and technological self-reliance for
the application of biodigester can
be enhanced by the project
activity.
Therefore the score of ID10
Technology transfer and
technological self-reliance should
be positive.

According to Gold Standard Toolkit Section 2.4.3, ”all mitigation measures put in
place to prevent violation or the risk of violating a safeguarding principle of the ‘Do
No Harm’ Assessment” shall be monitored. The verification team checked ‘Do No
Harm’ Assessment” the registered GS Passport, and found no mitigation measures
for the safeguarding principles are required. Thus monitoring is not necessary for the
safeguarding principles.

Version No.: 01.5

Page 31

Verification Report

01 996 9105068028-GS 2nd
Veri

3.3.2 Monitoring responsibility
The verification team checked the organization chart for the NBP for the monitoring
team of the project /13/. It includes the project coordinator, technical manager,
technical supervisors and independent CDM consultant. Moreover, the monitoring
was carried out in form of biogas user survey with questionnaires.
The verification team checked the biogas user survey in form of questionnaires was
conducted in January 2012. The verification team also interviewed with the survey
coordinator and the survey team leader /i, ii/. The survey coordinator and team were
selected by the NBP since they are the independent technical expert with experience
in biogas digester technology, agricultural knowledge and statistical survey. The
selection of survey consultant was based on the tendering process, in order to
ensure that the survey consultant is capable to conducting the survey questionnaires.
The survey tender and the contract between the survey consultant and NBP are also
reviewed by the verification team /24/. The survey coordinator also conducted the
specified training for the surveyors on 4-5 January 2012. There were totally 8
surveyors forming of 4 teams as indicated in the monitoring report Annex 2, each
team with 2 survey members. The training minutes and records for the surveyor
were checked by the verification team /25/. Thus this can ensure that the trained
personnel in the survey team have the knowledge about the regional customs, local
farming practices, technical design of the biodigester system, amount and type of
fuel used and the way for households to handle the animal waste. This complies with
the requirements in the applied GS methodology Section III.
It is confirmed that each team was responsible in different provinces according to the
geographical locations of the selected biodigesters from the survey. It is stated by
the team leader /ii/ that about 4-5 biodigesters were surveyed each day, and this is
also consistent with the estimation in the GS methodology Section III. The
verification team checked the biogas survey questionnaires /32/, they includes lots of
issues for the practices and operation of biodigesters for the participated households.
The surveyors also checked if the biodigesters are still operating according to the
NBP standards.
Thus the verification team considers that the PP complies with all the requirements
in the applied GS methodology Section III for the Quality Assurance of Questionnaire
distribution and collection.

3.3.3 Accuracy of equipment
According to the FAR from the 1st verification report /7/, the calibration of monitoring
equipment should be specified.
During the survey questionnaire /32/, only the measurement of amount of fuel
consumption is required. The survey teams calibrated the equipment, i.e. weigh
scale by a calibrated and certificated weigh stone of 2 kg in daily basis, in order to
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ensure the measurement of project fuel consumptions is reliable. The calibration
certificates of weigh stones issued by local independent testing entity of
“Development Technology Workshop” in the monitoring report Annex 4 are checked
by the verification team, and confirmed to be valid /30/. The verification team also
checked the weigh stones and the weigh scales applied during the survey
questionnaire. According to the calibration certificate, the tolerance of accuracy of
the calibration weigh stone is within 2% range. It was found that all the weigh scales
could indicate the reading of 2kg for the calibrated weigh stones. Thus it is
reasonable to consider that the weigh scales were accurate for conducting the
measurement of fuel consumption by the surveyors.
Thus it is considered that accuracy of the equipment for the measurement of amount
of fuel consumption can be ensured to be reliable.

3.3.4 Deviation from and revision of the registered monitoring plan
The verification team confirms that there is no revision of the monitoring plan in the
registered PDD /4/. The same monitoring approach according to the monitoring plan
was also applied in the 1st monitoring period, and it was approved by the Gold
Standard with the issuance of GS VER /9/. Thus the current estimation of emission
reductions during the indicated monitoring from 1st September 2010 to 31st
December 2011 is also considered to be correctly applied.

3.4 Assessment of data and calculation of greenhouse gas
emission reductions
During the OSV, the verification team checked the implementation process and
monitoring plan via document reviews and interviews with project participants and
survey consultant and team member. As the emission reductions are based on the
questionnaires, the quality assurance can be carried by the biogas user survey
conducted by independent experienced survey consultant team. Moreover, the
verification team can also perform the quality control of the monitoring process as
indicated in the monitoring report. Thus it is considered that the emission reductions
can be calculated in according to the steps in the registered PDD /4/ and the
subsequent monitoring report /10/.
Quality Control of monitoring results
According to the applied GS methodology, “Indicative programme, baseline, and
monitoring methodology for Small Scale Biodigester Voluntary Gold Standard”,
Section III, the quality control will be performed by a DOE. As reported in the
previous section, several households were randomly selected from the project
sample group by the verification team. The practices of animal waste treatment,
project consumption of fossil fuel, application of bioslurry and use of biodigestor and
biogas lamps were re-confirmed from the visited households in order to confirm the
data in the survey questionnaires were reliable by checking the figures provided by
the respondents. It is found that all the visited households confirmed the sample
questionnaire conducted in January 2012, and replied with same answers in the
filled questionnaires.
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According to Section 3.3, the verification team consider that all parameters are used
correctly in the calculations, all results are verifiable and transparent, all assumptions
are described and based on verifiable evidence and calculations are done in
accordance with the calculation approach in the registered PDD /4/.
Verification of Baseline emissions
Ex-post Baseline emissions from thermal energy demand
The NBP applies the data from the baseline study indicated in the registered PDD
/4/. It is noted that once the biodigester is constructed for the households, the
baseline fuel consumption can no longer be monitored. Thus only the data from
baseline study can be applied for baseline emission from thermal energy demand.
Although the UNFCCC announced the latest information of default value of fNRB in
the CDM SSC WG 35 Annex 20 “default values of fNRB for LDC and SID”, and the
default value of fNRB in Cambodia is 76%, the PP would apply a more conservative
value of fNRB of 70.7% as per registered PDD. The verification team considers that it
is reasonable and traceable to apply the value of fNRB from registered PDD for the
calculation of baseline emissions from thermal energy demand.
In accordance with the applied GS methodology and the registered PDD, the
verification team checked the calculation steps and the input values in the formulae
in the NBP excel worksheet “BEexpost” /21/ and confirmed the calculation is
correctly indicated in the monitoring report /10/. The baseline emissions from thermal
energy are confirmed to be 3.106 tCO2e/household/year.
Ex-post Baseline emissions from Animal Waste Management System (AWMS)
According to the applied GS methodology, the PP can apply the emission factor of
animal waste methane emission ex-ante. The verification team checked that
emission factors of animal applied in the calculation are consistent with the values
for all the animals (cow, pig and buffalo) indicated in the registered PDD /4/. The PP
also applies the surveyed data of the numbers of animals in the calculation of expost baseline emissions from Animal Waste Management System (AWMS), in
accordance to the applied GS methodology.
The verification has checked the survey questionnaires /32/ and considers they are
consistent with the values in the NBP survey excel worksheet /21/. The verification
team also checked the calculation steps and the input values in the formulae in the
NBP excel worksheet “BEaw” /21/ and confirmed the calculation is correctly
indicated in the monitoring report. The standard deviation of the baseline emissions
for AWMS from 134 successful survey data (biogas users who still use biodigesters)
is 0.81. Thus the baseline emissions from Animal Waste Management System are
confirmed to be 1.195 tCO2e/household/year.
Verification of Project emissions
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Ex-post Project emissions from thermal energy demand
According to the applied GS methodology, the PP can apply the ex-ante values of
NCV and emission factors of fuels in the registered PDD /4/. The verification team
checked that NCV and emission factors applied in the calculation are consistent with
the values for all fuels (firewood for cooking, firewood for others such as preparation
of animal feed, charcoal, LPG and kerosene) indicated in the registered PDD (IPCC
2006 default values Volume 2 Chapter 1). The PP also applies the surveyed data of
the fossil fuel consumption in the calculation of ex-post project emissions from
thermal energy demand, in accordance to the applied GS methodology.
The verification has checked the survey questionnaires /32/ and considers they are
consistent with the values in the NBP survey excel worksheet /21/. The verification
team also checked the calculation steps and the input values in the formulae in the
NBP excel worksheet “PE” /21/ and confirmed the calculation is correctly indicated in
the monitoring report. The standard deviation of the project emissions from thermal
energy demand from 134 successful survey data (biogas users who still use
biodigesters) is 1.46. Thus the project emissions from thermal energy demand are
confirmed to be 0.435 tCO2e/household/year.
Ex-post Project emissions from Animal Waste Management System (AWMS)
According to the applied GS methodology, the PP can apply the emission factor of
animal waste methane emission ex-ante. In addition, the physical leakage of the
biodigesters and the combustion efficiency of the biogas stove are also default in the
applied GS methodology. The verification team checked that emission factors of
animal applied in the calculation are consistent with the values for all the animals
(cow, pig and buffalo) indicated in the registered PDD /4/. The PP also applies the
surveyed data of the numbers of animals in the calculation of ex-post project
emissions from Animal Waste Management System (AWMS), in accordance to the
applied GS methodology.
The verification has checked the survey questionnaires /32/ and considers they are
consistent with the values in the NBP survey excel worksheet /21/. The verification
team also checked the calculation steps and the input values in the formulae in the
NBP excel worksheet “BEaw+leakage” and confirmed the calculation is correctly
indicated in the monitoring report. The standard deviation of the project emissions
from AWMS from 134 successful survey data (biogas users who still use
biodigesters) is 0.095. Thus the project emissions from AWMS are confirmed to be
0.141 tCO2e/household/year.
Verification of Emission Reductions (ERy)
According to the above results, the total baseline emissions are 3.106 + 1.195 =
4.301 tCO2e/household/year, while the total project emissions are 0.435 + 0.141 =
0.576 tCO2e/household/year. Therefore the total emission reductions for both
thermal energy demand and AWMS are verified as:
Total Baseline Emissions - Total Project Emissions
= 4.301 - 0.576
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= 3.725 tCO2e/household/year
The verification team checked the calculation in the NBP excel worksheet “ERmonth”,
the emission reductions are correctly calculated as per month basis, in which the
emission reductions were only accounted starting from one month after the
biodigester built. The verification team interviewed with the randomly selected
households /xx, xxiii, xxiv, xxvi, xxvii, xxx-xxxiii/, and they also stated that the
biodigesters could be worked after 1-2 weeks after construction. Actually after the
biodigesters were built, the households could feed the animal waste to the
biodigesters immediately. It usually takes about 1-2 weeks for anaerobic digestion in
the digesters, in order to supply adequate biogas for cooking and lighting purposes.
Thus the emission reductions can be started to be accounted. The verification team
considers that it is conservative for the emission reductions to be accounted after
one month of biodigester construction. According to the number of biodigester
cumulatively built for each month as indicated in the NBP excel worksheet /21/, the
total number of biodigesters built up to 31st December 2011 is 14,144.
By checking the NBP excel worksheet, the total emission reductions (ERy) during the
indicated monitoring period from 1st September 2010 to 31st December 2011 are
verified to be 54,137 tCO2e.
It can be summarized for the vintage for 2010 and 2011 in the monitoring period II as
follows:
GS-VER verified from 1st September 2010 - 31st December 2010: 10,800 tCO2e
GS-VER verified from 1st January 2011 - 31st December 2011: 43,337 tCO2e
GS-VER verified from 1st September 2010 - 31st December 2011: 54,137 tCO2e

Assessment of the uncertainty level of the data for calculating the emission
reductions
The data for the calculation of emission reductions was obtained from survey
questionnaires. The survey questionnaires were conducted by independent
experienced consultant for statistics with related agricultural knowledge /i, ii/. The
verification team also checked the survey questionnaire /32/ and confirms the data is
consistent with the NBP excel worksheet in the calculation of emission reductions
/21/.
For the samples selected, the NBP also over-sample the survey households in order
to account for missing values and non-responsiveness. The sample size is based on
a sample with a confidence level of 95% and a level of precision of 10%, which is an
even higher requirement than the registered PDD and the applied GS methodology
(at least 60 samples should be selected as samples). The sample size is increased
to 150 households, and the verification team considers that this is conservative to
have over-sampling. Totally 150 sets of questionnaires were inspected by the
verification team in the NBP office during the on-site verification (11 sets are blank
since the selected households were non-responsive). Totally 134 survey
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questionnaires were successfully carried out by independent survey consultant, in
which the verification team considers that the data is reliable and reasonable.
Therefore the verification team considers that the uncertainty level of monitoring data
is low.

3.4.1 Assessment of actual emission reductions with the estimate
emission reductions in PDD
According to the registered PDD /4/, the estimation of emission reductions is in
annual basis. The emission reductions greatly depend on the number of biodigester
built in the project activity. It is estimated in the registered PDD that up to 31
December 2011, totally 13,924 would be installed, while actually 14,144 biodigesters
were built. Moreover, it is expected that about 99% of households still using the
biodigesters. According to the survey questionnaire /32/, only 96% of households
were still using the biodigesters in the 2nd monitoring period.
There is no exact estimation for the monitoring period in the registered PDD, as it
was based on the whole year but not 16 months for this 2nd monitoring period. Thus
the verification can only make an assumption that the biodigesters were constructed
evenly during the whole year. Of course actually this is a very rough estimation as
most of the biodigester construction works would be stopped during the holidays
especially the New Year holiday.
According to the registered PDD, assuming the biodigesters were constructed evenly
during the whole year, the ER in the period of 1 Sept 2009 to 31 Dec 2010 can be
calculated as 10,800 tCO2e, while it is 43,337 tCO2e in the period of 1 Jan 2011 to
31 Dec 2011. The total ER was estimated as 50,680 tCO2e in whole year of 2011 as
per registered PDD. Thus the actual ER is lower than the estimated ER by 7,343
tCO2e, and accounts for the 14.4% difference of the estimated ER.
Thus the actual emission reductions are different from the emission reductions in the
registered PDD. As the verification team reviewed all the raw data from survey
questionnaires, calculation worksheet and through the interview with households,
masons, technicians, independent surveyor etc., it is confirmed that the calculation of
ER complies with the requirements in applied GS methodology and the registered
PDD. The verification team considers that this slight difference in the ex-ante
estimation is also acceptable and understandable.

3.5 Assessment of contributions to sustainable development
In accordance with the requirement of the GS Toolkit (version 2.1, section 4.1), the
monitored sustainability indicators are also scored in the monitoring report by
comparing with the baseline sustainable indicator situations, which is also confirmed
by the verification team in the discussion in section 3.3.1 above.
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The project has applied the sustainable development assessment matrix as required
by the Gold Standard. The total score obtained is +10 based on the verification
results in the 2nd monitoring period, while other indicators are neutral. The scoring in
each section is summarized below:
•

Environment scores a subtotal of +4 (from positive impacts of air quality, water
quality and quantity, soil condition and biodiversity);

•

Social development scores a subtotal of +3 (from positive impacts of quality of
employment, livelihood of the poor and access to affordable and clean energy
services);

•

Economic and technological development scores a subtotal of +3 (from positive
impact of quantitative employment and income generation, balance of payment
and investment, and technology transfer and technological self-reliance).

Thus the project is eligible under the Gold Standard as per GS Toolkit Section 2.4.2,
in which the project activity contributes positively to all three categories
(Environment, Social development and Economic and technological development).

3.6 Issues remaining from the previous verification period
According to the GS comment for the 1st verification, some FAR and proposal was
raised by GS. It is noted that all the raised issues were already closed by GS, so that
the GS credits issuance for 1st monitoring report can be successfully approved by the
GS. The verification report for the 1st monitoring period also incorporate the GS
raised issues, and made the adjustment for the finalized version of verification report.
The report is also approved by the GS for the issuance of GS credits in the 1st
monitoring report.
It is reiterated for GS’s FAR as follows:
FAR1. The randomised sample evaluation should be documented.
Please refer to the later part in this section.
FAR2. A standardised calibrating procedure will be in force.
Please refer to the later part in this section.
FAR3. The QA/QC shall be implemented as descripted in MR section 6.2 (As in MRI).
The verification team confirms that NBP has conducted the monitoring in accordance
with the QA/QC procedures in Section 6.2 of the MRI. Please note that the QA/QC
procedures in Section 6.2 of the MRI is addressed as Section 6 of the MRII.
The QA/QC on data collection tools, such as weigh scale is reviewed by the
verification team in the following table FAR2. The QA/QC on BUS is reviewed by the
verification team in Section 3.3 page 16. The QA/QC on monitoring report is
conducted by the verification team as per Section III of the applied GS methodology,
and the verification report has carried out the QA/QC work as indicated in the
Section 3.4 page 34.
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For the 2 GS proposal suggested by GS, they are already incorporated in the
monitoring parameter of SD indicators 1 and 3 respectively. This change was
already indicated in the approved MRI, and these parameters are continuously
applied in this second monitoring period.
According to the verification report for the 1st monitoring period issued by DOE,
Swiss Association for Quality and Management Systems (SQS) dated 28 April 2011
/8/, two FARs are raised.
FAR 1: The randomised sample evaluation should be documented.
Response from DOE:
In this verification for 2nd monitoring period, the verification team checked the
monitoring report, in which the randomized sample evaluation is included in the
Annex III for the sampling procedures. The sampling group selection is also
indicated in the monitoring report Section 2 for the survey approach. The verification
team also checked the survey questionnaires /32/, and considers that the samples
are randomly selected according to the on-line software for statistics. The surveyed
data was also reviewed by the verification team in the NBP survey worksheet, and
the selected data was checked in order to ensure the data input in the worksheet is
reliable. Thus the verification team considers that the randomized sample evaluation
is already documented, thus the FAR 1 can be closed.
FAR 2: A standardised calibrating procedure will be in force. See CL 1
CL 1: The calibrating procedure should be described in an instruction exactly
- Calibration at specified intervals, or prior to use
- Measurement standard (measurement standards traceable to international or
national measurement standards)
- Unique identification of measurement device
- Identification in order to determine its calibration status
- Records of the results of calibration
Response from DOE:
In this verification of 2nd monitoring period, the verification team checked the
monitoring report, in which the calibration procedure for the measurement tool of
amount of fuel consumption is included in the Annex IV for the sampling procedures.
The only equipment includes weight scale. The survey teams calibrated the weigh
scale by a calibrated and certificated weigh stone of 2 kg in daily basis, in order to
ensure the measurement of project fuel consumptions is reliable. The calibration
certificates of weigh stones issued by local independent testing entity of
“Development Technology Workshop” in the monitoring report Annex 4 are checked
by the verification team, and confirmed to be valid /30/. In addition, the survey team
members received the training on the calibration of weight scale, and the training
record was reviewed by the verification team /25/. The verification team also
interviewed with the survey consultant and survey team members /i, ii/, and they
stated that they also carried out the calibration before the measurement, and it is
found that the weight scale were in proper functioning about calibration with the
standard weight stone.
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Therefore the verification team considers that the standardised calibrating procedure
was carried out in the 2nd monitoring period, thus the FAR 2 can be closed.
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VERIFICATION PROTOCOL
- FOR GOLD STANDARD VER PROJECT PROJECT TITLE: NATIONAL BIODIGESTER PROGRAMME CAMBODIA
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Verification Report

Table 1: Verification Requirements
(based on §56, §57 and §62 of the CDM Modalities and Procedures and on CDM Verification and Verification Manual, Annex 1 of
EB 55)
req urie d

Checklist question
1.
1.1

1.2

1.3

2.
2.1

*

MoV*

Findings, comments,
references, data sources

DR
I

Yes. The physical features proposed in
the registered PDD are the
biodigesters, and they are inspected
on-site with the unique serial number
to avoid double counting.

OK

OK

DR
I

Yes. The project scenario is the
construction of biodigesters according
to NBP’s relevant guidance. The
construction of biodigesters is also
inspected by the NBP supervisors for
completion approval.

OK

OK

/10/,
/19/,
/21/, /28/

DR
I

Yes. The project is implemented in 8
provinces in Cambodia as indicated in
the registered PDD. Monitoring report
and ER calculation worksheet are
provided for verification. However, the
starting dates for each biodigester are
not applicable in this project activity.

OK

OK

/4/, /5/

DR

Yes. The monitoring plan was
established in accordance with the

CL02

OK

Ref.

Draft
Final
conclusion conclusion

Implementation
Have all physical features proposed in the
registered PDD been implemented at the
project site?

Has the project activity been operated in
accordance with the project scenario
described in the registered PDD and relevant
guidance?
Reference:
<http://cdm.unfccc.int/EB/033/eb33rep.pdf>,
§75
If the project activity is implemented on a
number of different locations, has the
Monitoring report provided the verifiable
starting dates for each site?

/10/,
/19/,
/21/, /28/

/10/,
/19/,
/21/, /28/

Monitoring plan and methodology
Is the monitoring plan established in

MoV = Means of Verification, DR = Document Review, I = Interview, www = internet search.
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Verification Report
Checklist question

Ref.

MoV*

accordance with the monitoring methodology?

Findings, comments,
references, data sources
monitoring methodology in the applied
GS methodology.
CL02
According to the monitoring survey, 12
nos. of district is selected out of 81
districts for the first sampling criteria.
Please state how the no. of district is
determined in the survey.

Draft
Final
conclusion conclusion
CL03
CL06
CL07

(Refer to
Table 2)

OK

OK

CL03
Please clarify what the qualified
respondents is referred in the
monitoring survey.
CL06
Please specify the independent
consultant for conducting the survey,
and discuss how this consultant is
selected.
CL07
Please indicate whether it is indicated
in the survey form or checklist for the
surveyor to calibrate the weigh before
measuring the fuel consumption for
every surveyed household.
2.2

In case the implemented monitoring plan
defers from the monitoring methodology, has
any requests for revision to or deviation from
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DR

The verification team confirms that
there is no deviation from or revision of
the registered monitoring plan. As per
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Checklist question

Ref.

MoV*

the monitoring methodology been officially
communicated to the CDM EB?
Reference:
<http://cdm.unfccc.int/EB/033/eb33rep.pdf>,
§84, §58
2.2.1 Have the above changes to the monitoring
plan been approved by the CDM EB?

3.
3.1

3.2

Findings, comments,
references, data sources

Draft
Final
conclusion conclusion

discussion above, the monitoring
during the indicated monitoring period
is carried out in accordance with the
monitoring plan in the registered PDD
and GS Passport.
/4/, /5/

DR

Not applicable.

OK

OK

/4/, /5/,
/10/, /21/

DR
I

Yes. The monitoring procedures
including sampling plan is established
in compliance with the monitoring plan
in the registered PDD and GS
Passport.

OK

OK

/4/, /5/,
/10/, /21/

DR
I

Yes. All baseline emission parameters
are monitored and updated in
accordance with the monitoring plan in
the registered PDD and GS Passport.

OK

OK

/4/, /5/,
/10/, /21/

DR
I

N/A. Since most of the monitoring data
is obtained from survey of literature
review, and the monitoring frequency
can be determined by the PP.

OK

OK

DR
I

Yes. Only the monitoring equipment of
weigh is required for calibration, and
the verification team checked that it is
also calibrated before measurement.
The QA procedures are to carry out the
monitoring with a survey questionnaire,
and this is done by the PP. The
verification team also carried out the

OK

OK

Monitoring and the monitoring plan
Is monitoring established in full compliance
with the monitoring plan, contained in the
registered PDD (or new monitoring plan
approved by the CDM EB)?
Are all baseline emission parameters
monitored and updated in accordance with
monitoring plan, monitoring methodology and
relevant CDM EB decisions?

3.2.1 Was the monitoring equipment for baseline
emission parameters controlled and
monitoring results recorded as per approved
frequency?
3.2.2 Was the monitoring equipment for baseline
emission parameters calibrated in accordance
with QA&QC procedures described in the
registered monitoring plan?
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Checklist question

Ref.

MoV*

Findings, comments,
references, data sources

Draft
Final
conclusion conclusion

quality control on the monitoring data,
as per the applied GS methodology.
3.3

Are all project emission parameters monitored
and updated in accordance with monitoring
plan, monitoring methodology and relevant
CDM EB/GS decisions?

3.3.1 Was the monitoring equipment for project
emission parameters controlled and
monitoring results recorded as per approved
frequency?

/4/, /5/,
/10/, /21/

DR
I

Yes. The project emission parameters
are monitored and updated in
accordance with monitoring plan,
monitoring methodology and relevant
CDM/GS requirements.

/4/, /5/,
/10/, /21/

DR
I

N/A. Since most of the monitoring data
is obtained from survey of literature
review, and the monitoring frequency
can be determined by the PP.

OK

OK

DR
I

Yes. Only the monitoring equipment of
weigh is required for calibration, and
the verification team checked that it is
also calibrated before measurement.
The QA procedures are to carry out the
monitoring with a survey questionnaire,
and this is done by the PP. The
verification team also carried out the
quality control on the monitoring data,
as per the applied GS methodology.

OK

OK

/4/, /5/,
/10/, /21/

DR
I

Yes. The leakage emission is included
in the project emissions of AWMS. .
The project emission parameters are
monitored and updated in accordance
with monitoring plan, monitoring
methodology and relevant CDM/GS
requirements.

OK

OK

/4/, /5/,
/10/, /21/

DR
I

Yes. The leakage emission is
monitored and record in the project

OK

OK

3.3.2 Was the monitoring equipment for project
emission parameters calibrated in accordance
with QA&QC procedures described in the
registered monitoring plan?
/4/, /5/,
/10/, /21/

3.4

Are all leakage emission parameters
monitored and updated in accordance with
monitoring plan, monitoring methodology and
relevant CDM EB decisions?

3.4.1 Was the monitoring equipment for leakage
emission parameters controlled and
Version No.: 01.5
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Checklist question

Ref.

MoV*

monitoring results recorded as per approved
frequency?

3.4.2 Was the monitoring equipment for leakage
emission parameters calibrated in accordance
with QA&QC procedures described in the
registered monitoring plan?

3.5

Were all monitoring parameters available and
verifiable through the whole monitoring
period?

3.5.1 In case, only partial monitoring data is
available and PP(s) provide estimations or
assumptions for the rest of data, was it
possible to verify those estimations and
assumptions?
Reference:
<http://cdm.unfccc.int/EB/026/eb26rep.pdf>,
§109(b)
3.6

Was management and operation system

Version No.: 01.5

Findings, comments,
references, data sources

Draft
Final
conclusion conclusion

emissions of AWMS. The project
emission parameters are monitored
and updated in accordance with
monitoring plan, monitoring
methodology and relevant CDM/GS
requirements.

DR
I

Yes. The leakage emission is
monitored and record in the project
emissions of AWMS. The QA
procedures are to carry out the
monitoring with a survey questionnaire,
and this is done by the PP. The
verification team also carried out the
quality control on the monitoring data,
as per the applied GS methodology.

OK

OK

/4/, /5/,
/10/, /21/

DR
I

Yes. All the monitoring parameters
were available and verifiable through
the whole monitoring period, by
conducting the survey questionnaire as
required in the applied GS
methodology.

OK

OK

/4/, /5/,
/10/, /21/

DR
I

Not Applicable.

OK

OK

/4/, /5/,

DR

Yes. The management and operation

OK

OK

/4/, /5/,
/10/, /21/
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Checklist question
established and operated in accordance with
the monitoring plan?

3.7

4.
4.1

4.2

5.

Was is it possible to verify that involved
management and operation personal is fully
aware of the responsibilities and perform all
operations according to the registered
monitoring plan and internally developed
manuals?

Ref.

MoV*

Findings, comments,
references, data sources

/10/, /21/

I

system was established and operated
in accordance with the monitoring plan
in the registered PDD and GS
Passport.

/4/, /5/,
/10/, /21/

DR
I

Yes. The involved management and
operation personal is fully aware of the
responsibilities and perform all
operations according to the registered
monitoring plan and internally
developed manuals.

Draft
Final
conclusion conclusion

OK

OK

Parameters
Monitored parameter
Title:
Indication:
Units:
Estimated value (ex-ante):
Measured value (ex-post):

Default parameter
Title:
Indication:
Units:
Default/Used value:

The monitored parameters were
verified in the Section 3.3.1 of this
verification report.

/4/, /5/,
/10/, /21/

/4/, /5/,
/10/, /21/

DR
I

DR
I

CL05
According to the first version of MRII
submitted to the verification team,
some survey data such as ID11 and
ID13 etc. between the survey data and
monitoring report. Please confirm the
consistent survey data in the
monitoring report.
The default parameters were verified in
the Section 3.3 of this verification
report. The defaults values were
applied in consistent with the ex-ante
values in the registered PDD.

Calculations
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(Refer to
Table 2)
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Checklist question
5.1

Ref.

MoV*

Have all the calculations related to the
baseline emissions been carried according to
the formulae and methods described in the
registered PDD and applied methodology?

Findings, comments,
references, data sources

Draft
Final
conclusion conclusion

The verification team confirms that
appropriate formulae and methods for
baseline emissions have been carried
out as indicated in the registered PDD
and applied GS methodology.

/4/, /5/,
/10/, /21/

CL01
As per GS requirement v2.1 Section
V.a.2, please clarify why the
biodigester installed before the project
start date (1-Mar-06 to 31-May-06) can
be credited. From the database, 58
nos. of digesters were installed before
the project starting date.

CL01
CL04

OK
(Refer to
Table 2)

DR

The verification team confirms that
appropriate formulae and methods for
project emissions have been carried
out as indicated in the registered PDD
and applied GS methodology.

OK

OK

DR

The verification team confirms that
appropriate formulae and methods for
leakage emissions have been carried
out as indicated in the registered PDD

OK

OK

DR

CL04
According to the survey, only 87% of
manure was fed into the digester.
Please clarify whether this is required
to be accounted in the BE AWMS expost.
5.2

5.3

Have all the calculations related to the project
emissions been carried according to the
formulae and methods described in the
registered PDD and applied methodology?
Have all the calculations related to the
leakage emissions been carried according to
the formulae and methods described in the
registered PDD and applied methodology?
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Checklist question

Ref.

MoV*

Findings, comments,
references, data sources

Draft
Final
conclusion conclusion

and applied GS methodology.

Table 2: List of Requests for Corrective Action (CAR) and Clarification (CL)
No.
1.

2.

CAR/CL




Version No.: 01.5

Observation (CAR/CL)

Reference

CL01
As per GS requirement v2.1 Section
V.a.2, please clarify why the
biodigester installed before the project
start date (1-Mar-06 to 31-May-06)
can be credited. From the database,
58 nos. of digesters were installed
before the project starting date.
CL02
According to the monitoring survey, 12
nos. of district is selected out of 81
districts for the first sampling criteria.
Please state how the no. of district is
determined in the survey.

5.1

Summary of project owner
Verification team conclusion
response
The start date is 13 March
2006, the listed date of 13 may
was a typo. All units are
installed after the 13th of March
2006.

The verification team checked the
updated MR, the start date is
revised to 13 March 2006, which
is consistent with the start date in
the registered PDD.
OK. Therefore the CL is closed.

2.1

The same method is followed
as in MRI which was accepted
by the GS and the DOE.

Page 49

The verification team checked the
MR, the 12 nos. of district are
selected randomly from the
online sampling software
“Graphpad Software” as indicated
in Annex IV. This approach was
also applied in the Monitoring
period I and accepted by the GS.
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4.
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CL03
Please clarify what the qualified
respondents is referred in the
monitoring survey.

2.1



CL04
According to the survey, only 87% of
manure was fed into the digester.
Please clarify whether this is required
to be accounted in the BE AWMS expost.

5.1

OK. Therefore the CL is closed.
This refers to respondents that The verification team checked the
have intrinsic knowledge of the revised MR, in which the qualified
biogas plant, animal
respondents should have intrinsic
husbandry and cooking,
knowledge of the biogas plant,
typically the head or the wife of animal husbandry and cooking,
the head of household.
typically the head or the wife of
the head of household. This is
also confirmed with the
independent monitoring team and
the PP during the on-site visit.

This is not required but it is a
parameter to be monitored.
The share of manure not fed
into the biogas plant is lower
than MRI.

OK. Therefore the CL is closed.
During the interview, the
households mentioned that they
would deliver almost all the
manure as collected into the
biogas digester. Only if the
manure is left in the location far
away from the households (such
as locations outside the farm),
they might not able to collect the
manure.
According to the GS
methodology, the PE due to
proportion of manure treatment is
not required to be considered.
This provides a conservative
approach for PP to over-estimate
the PE as per the GS
methodology.
OK. Therefore the CL is closed.
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7.
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CL05
According to the first version of MRII
submitted to the verification team,
some survey data such as ID11 and
ID13 etc. between the survey data
and monitoring report. Please confirm
the consistent survey data in the
monitoring report.

4.1

CL06
Please specify the independent
consultant for conducting the survey,
and discuss how this consultant is
selected.

2.1

CL07
Please indicate whether it is indicated
in the survey form or checklist for the
surveyor to calibrate the weigh before
measuring the fuel consumption for
every surveyed household.

checked and updated

The verification team checked the
MR, survey data is revised to be
consistent with the values in the
updated MR.
OK. Therefore the CL is closed.

2.1

See the updated MRII chapter
6, included in the updated
version, see version 2.6 page
40

yes, and included, see annex
IV of the updated MR

The verification team checked the
revised MR, in which the
selection of surveying consultant
is described. The consultant also
works on the surveying work of
biogas digester, and is quantified
according to similar experience.
OK. Therefore the CL is closed.
According to the FAR02 from
SQS, NBP should include the
calibration result for the
monitoring of MPII, “the next
monitoring survey will include the
results of the calibration and each
spring meter will be marked for
unique identification of the
measurement instrument”.
The verification team checked the
MR, in which the weigh scales
are calibrated in the independent
testing workshop in order to
demonstrate the accuracy of the
measurement. As stated by the
PP and surveying consultant, the
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survey teams also needed to
bring the calibrating weigh stones
along with the surveying team.
Thus the surveying team carried
out the calibration or checking
again when conducting interview
with households. Thus the
reliability of the weigh scales is
guaranteed.
OK. Therefore the CL is closed.
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Certification statement
TUV Rheinland (China) Ltd., the DOE, has performed the verification of the GS-VER project
activity “National Biodigester Programme Cambodia” in Cambodia, as registered within Gold
Standard (GS project ID: GS751). The project activity is designed to generate emission
reductions due to utilization of biogas from domestic biogas digester for replacement of fossil
fuel consumption for daily cooking and for livestock manure treatment.
The verification was performed to identify the compliance of the project activity with
implementation and monitoring requirements, and to verify the actual amount of achieved
emission reductions.
The verification is based on:
— PDD version 17.1 dated 20th July 2011, registered with the Gold Standard on 24th May
2011;
— Gold Standard, Indicative programme, baseline, and monitoring methodology for Small
Scale Biodigester Voluntary Gold Standard (version 1.0);
— GS Passport, version 8 dated 7th June 2011 (registered version);
— GS Validation Report, no version number dated 13th July 2011 (registered version);
— GS Monitoring report for the 2nd monitoring period, version 2.8 dated 23rd October 2012.
This statement covers verification period for the 2nd monitoring period between 1st September
2010 to 31st December 2011. It can be summarized for the vintage for 2010 and 2011 in the
monitoring period II as follows:
GS-VER verified from 1st September 2010 - 31st December 2010: 10,800 tCO2e
GS-VER verified from 1st January 2011 - 31st December 2011: 43,337 tCO2e
GS-VER verified from 1st September 2010 - 31st December 2011: 54,137 tCO2e
The DOE has raised 7 clarification issues, all of which have been successfully resolved by
PPs. No forward action request was raised.
The DOE, herewith certifies that the project activity, achieved emission reductions by sources
of GHG equal to 54,137 tCO2e and all monitoring requirements have been fulfilled.
2012-11-14

2012-11-13

2012-11-13

Date

Date

Date

Mr. Praveen N. Urs
DOE Manager
TUV Rheinland (China) Ltd.

Mr. Walter Tang
Technical Reviewer
TUV Rheinland (China) Ltd.

Mr. Harold Hai
Team Leader
TUV Rheinland Hong Kong
Ltd.
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Qualification
Hai, Harold /

Emission Trading
United Nations Framework Convention on Climate Change
Auditor No.:
(AuditorenRegNr)

ja

Appointed:

Qualification Level: Lead Auditor

(Zugelassen)

(Qualifikationsstufe)

ja

External:

yes

Add. reviewer:

(Externer)

(Zusätzlicher Prüfer)

EAC Scopes:
(EAC Branchen)

CDM 13 - Waste handling and disposal
CDM 01 - Energy industries (renewable - / non-renewable
sources)
CDM 06 - Construction

Add. qualification:
(zus. Qualifikation)

First Appointment:

12/19/2007

(Erstberufung)

Valid to:

09/24/2015

(Gültig bis)

Remarks:

TA1.2 - Renewable Energies
TA 13.1- Waste handling & disposal
TA 6.1 - Construction

Languages:

Chinese
English
Mandarin
Chinese simplified
Chinese traditional

Experience Exchange
Date

Location

Remarks

Accreditation(s)

2010-12-21 Beijing
GC CDM Auditor Experience Exchange, Beijing, 2010-12-21to23
United Nations Framework Convention on Climate Change

Monitoring

Latest Monitoring:

Next
Monitoring:

(letzte Beurteilung)

(nächste
Beurteilung)

Remarks:
View / Edit Monitoring

History of scope allocation
Date:
Change:
By:
Reason:

2012-06-29
EAC CDM added
Praveen Urs

Date:
Change:
By:
Reason:

2011-01-04
EAC CDM added; Non-EAC CDM 01 Energy Industries removed
Manfred Brinkmann

Date:
Change:
By:
Reason:

2010-04-15
CDM 01 Energy Industries added
Manfred Brinkmann
Scope 1: limited to renewable energies except biomass power generation / geothermal

Date:
Change:
By:
Reason:

2007-12-20
EAC CDM added
Manfred Brinkmann

History
Created:
Modified:

Export to ICMS
Last Export:

12/19/2007
09/26/2012
09/24/2012
06/29/2012
03/19/2012
01/31/2011
01/04/2011
ZE9
01/04/2011
ZE9
01/04/2011
ZE9
09/13/2010
ZE9

02:32:34
06:21:49
11:49:37
03:42:54
07:31:44
09:25:37
03:16:31

PM
PM
AM
PM
PM
AM
PM

03:16:11 PM
03:15:12 PM
02:53:26 PM

Harold Hai/Hk/Chn/TUV
Harold Hai/Hk/Chn/TUV
Harold Hai/Hk/Chn/TUV
Praveen Urs/Chn/TUV

Qualification
Lo, Tommy /

Emission Trading

United Nations Framework Convention on Climate Change
Auditor No.:
(AuditorenRegNr)

Appointed:
(Zugelassen)

External:
(Externer)

EAC Scopes:
(EAC Branchen)

ja

Qualification Level: Lead Auditor

ja

Add. reviewer:

(Qualifikationsstufe)

yes

(Zus-tzlicher Prüfer)

CDM 13 - Waste handling and disposal
CDM 01 - Energy industries (renewable - / non-renewable
sources)
CDM 05 - Chemical industry

Add. qualification:
(zus. Qualifikation)

First Appointment:

2008-04-28

(Erstberufung)

Valid to:

2012-10-12

(Gültig bis)

Remarks:

CDM 01 limited to TA1.2 - Renewable Energies
CDM 13 limited to TA13.1 / 13.2 - Waste handling and
disposal
(as GHG auditor from 2009-10-14)

Languages:

Chinese
English
Mandarin
Chinese simplified
Chinese traditional

Experience Exchange
Date

Location

Remarks

Accreditation(s)

2010-12-21 Beijing
GC CDM Auditor Experience Exchange, Beijing, 2010-12-21to23
United Nations Framework Convention on Climate Change

Monitoring
Latest Monitoring:
(letzte Beurteilung)

Next

Monitoring:
(n-chste
Beurteilung)

Remarks:
View / Edit Monitoring

History of scope allocation
Date:
Change:
By:
Reason:

2012-03-17
EAC CDM added
Praveen Urs

Date:
Change:
By:
Reason:
Date:
Change:
By:
Reason:

2011-01-13
EAC CDM removed
Manfred Brinkmann
CDM 01 limited to TA1.2 - Renewable Energies

Date:
Change:
By:
Reason:
Date:
Change:
By:
Reason:

2010-05-25
EAC CDM added
Manfred Brinkmann
First appointment as expert: 2008/04/29

Date:
Change:
By:
Reason:

2008-04-29
EAC CDM, CDM added
Manfred Brinkmann

History
Created:
Modified:

2008-04-27
ZE9
2012-03-17
2011-01-13
ZE9
2011-01-13
ZE9
2011-01-13
ZE9
2010-09-13
ZE9

03:19:00 PM

Manfred Brinkmann/Jpn/TUV

08:18:09 PM
03:13:56 PM

Praveen
Manfred
Manfred
Manfred
Manfred

03:12:34 PM
03:12:05 PM
11:37:26 PM

Urs/Chn/TUV
Brinkmann/Jpn/TUV
Brinkmann/Jpn/TUV
Brinkmann/Jpn/TUV
Brinkmann/Jpn/TUV

Qualification
Tang, Walter /

Emission Trading

United Nations Framework Convention on Climate Change
Auditor No.:
(AuditorenRegNr)

Appointed:
(Zugelassen)

External:
(Externer)

EAC Scopes:
(EAC Branchen)

ja

Qualification Level: Lead Auditor

ja

Add. reviewer:

CDM 01 sources)
CDM 02 CDM 03 CDM 13 CDM 04 -

(Qualifikationsstufe)

yes

(Zus-tzlicher Prüfer)

Energy industries (renewable - / non-renewable
Energy distribution
Energy demand
Waste handling and disposal
Manufacturing industries

Add. qualification:
(zus. Qualifikation)

First Appointment:

2011-10-11

(Erstberufung)

Valid to:

2015-09-11

(Gültig bis)

Remarks:

TA 1.1, 1.2, 2.1, 2.2, 3.1 Direct work experience.
TA 4.3, 4.5, 13.1 based on the projects registered before
17th March 2011 as per the Annex D para 5 of the
Accrediation Standard

Languages:

Chinese simplified
English

Experience Exchange
Date

Location

Remarks

Accreditation(s)

Monitoring
Latest Monitoring:
(letzte Beurteilung)

Next
Monitoring:
(n-chste
Beurteilung)

Remarks:

History of scope allocation
Date:
Change:
By:
Reason:

2012-02-13
EAC CDM added
Praveen Urs

Date:
Change:
By:
Reason:

2012-02-13
EAC CDM, CDM, CDM, CDM added
Praveen Urs

History
Created:
Modified:

2011-12-06 05:00:51 PM
2012-02-13 08:00:10 PM
2011-12-06 05:01:30 PM

Walter Tang/Chn/TUV
Praveen Urs/Chn/TUV
Walter Tang/Chn/TUV

