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1 INTRODUCTION
1

Carbon Check (Pty) Ltd has been contracted by EnviroServ Waste Management (Pty) Ltd to perform
an independent verification of its CDM project “EnviroServ Chloorkop Landfill Gas Recovery Project” in
Republic of South Africa.
This report summarizes the findings of the verification of the project, performed on the basis of
UNFCCC criteria for CDM, as well as criteria given to provide for consistent project operations,
monitoring and reporting.

1.1 Objective
As set out in the CDM modalities and procedures, verification is the periodic independent review and
ex post determination by the Designated Operational Entity (DOE) of the monitored reductions in
anthropogenic emissions by sources of greenhouse gases (GHGs) that have occurred as a result of a
registered CDM project activity during the verification period. Certification is the written assurance by
the DOE that, during a specified time period, a project activity achieved the reductions in
anthropogenic emissions by sources of GHGs as verified.
The objective of the verification is to establish whether sufficient evidence exists to confirm, to
reasonable assurance:
• Whether the project activity has been implemented and is being operated as per the registered
PDD and that all physical features (technology, project equipment, and monitoring and
metering equipment) of the project activity are in place.
• Whether the approved revised monitoring plan is in compliance with the approved CDM
methodology that has been applied;
• Whether the monitoring report and other supporting documents provided are complete and
verifiable and in accordance with the monitoring plan and applicable CDM requirements.
• Whether the emission reductions as set out in the Monitoring Report have been measured,
calculated and reported in accordance with the requirements set out in the subsequent
approved monitoring plan revision.
• Whether the reported data meet the key principles of data quality and are complete, reliable,
consistent, accurate, valid, transparent and conservative.
Carbon Check (Pty) Ltd also assessed whether the monitoring report and other supporting documents
provided are complete in accordance with the latest applicable UNFCCC checklists and guidance for
documentation required to be submitted with the Request for Issuance.

1.2 Scope
The verification is an independent and objective review and ex-post determination of the monitored
reductions in GHG emissions by the DOE.
Based on the key project information set out in the earlier part of the report, the verification addresses
the implementation and operation of the project activity as set out in the registered PDD, and the
information and reported emissions reductions set out in the monitoring report prepared by the project
participant (PP) for this monitoring period.
The verification tests the data and assertions set out in the monitoring report prepared for this
monitoring period by the PPs and is based on:
•
•
•
•
1

The approved methodology applied in the registered project design document (PDD)
Registered PDD and approved revised monitoring plan
st
nd
Previous verification report (1 verification and 2 verification)
UNFCCC criteria referred to in the Kyoto Protocol criteria and the CDM modalities and

The MoC, previous issuance reports, project page on UNFCCC website (http://cdm.unfccc.int/Projects/DB/DNVCUK1171370021.04/view) and interview with PP confirms that EnviroServ Waste Management (Pty) Ltd is the
authorized project participant for this project activity.
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•
•

procedures as agreed in the Bonn Agreement and the Marrakech Accords
The CDM Validation and Verification Standard (VVS)
Relevant decisions, guidance and clarifications of the CMP and CDM Executive Board and any
other information and references relevant to the project activity’s reported emission reductions

The verification considers both quantitative and qualitative information on emission reductions. The
monitoring report is assessed; using a rule based approach, against the principles of accuracy,
relevance, credibility, reliability, completeness, consistency, and transparency. Conservativeness is
applied throughout the process to ensure that emission reductions are not overstated.
Carbon Check (Pty) Ltd conducts all its work under strict rules to safeguard impartiality and ensure the
independence of the verification team. The verification does not provide any consulting or
recommendations for the client. However, stated requests for clarifications and/or corrective actions
may provide input for improvement of the monitoring activities.

2 METHODOLOGY
Verification was carried out using Carbon Check procedures in line with the requirements specified in
the CDM M&P, the latest version of the CDM Validation and Verification Standard, and relevant
decisions of the COP/MOP and the CDM EB and applying standard auditing techniques.
The verification consisted of the following three phases:
•

Verification planning & risk assessment

•

Document review;

•

Follow-up actions;

•

The resolution of outstanding issues and the issuance of the final verification report.

The following sections outline each step in more detail.

2.1 Verification planning & risk assessment
The verification-planning phase takes into account the risk assessment to ascertain the reasonable
level of assurance including materiality in planning and verification.
The assessment involves:
•
•

Conducting a risk assessment to identify and assess the risks of individual or aggregated
material errors, omissions or misstatements that may occur.
Designing verification and sampling plans and audit procedures which are based on and are
responsive to the assessed risks of material errors, omissions or misstatements

2.2 Document Review
A detailed desk review was undertaken prior to the site visit. This included the monitoring report /01/,
registered PDD /5/, the approved revised monitoring plan /6/, the applied monitoring methodology /36/,
the previous verification report /8//9/, relevant external data and reports, on-site documents, and
relevant decisions, clarifications and guidance from the CMP and the CDM Executive Board.
The desk review included:
• A review of the data and information presented to verify completeness and consistency in
accordance with relevant CDM requirements;
• A review of the approved revised monitoring plan and monitoring methodology, paying
particular attention to the frequency of measurements, quality of metering equipment (including
calibration requirements) and the quality assurance and quality control (QA/QC) procedures;
• An evaluation of data management and the QA/QC system in the context of their influence on
the generation and reporting of emission reductions.
The following table lists the documentation that was reviewed during the verification.
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Table A: Documents provided by PP
Reference

Document

/1/

Monitoring report for “EnviroServ Chloorkop Landfill Gas Recovery Project (version 3)”
dated 10/10/2011 for the monitoring period: 01/01/2010 – 31/12/2010.

/2/

Monitoring report for “EnviroServ Chloorkop Landfill Gas Recovery Project (version 9)”
dated 26/09/2012 for the monitoring period: 01/01/2010 – 31/03/2012.
Emission Reduction Calculation spread sheet:

/3/

•
/4/

Version 01 – 26/02/2012 (GSP)

• Vesion 04 – 14/09/2012 (Final)
Monthly Emission Reduction calculation spread sheets for:
•

Flare 1

• Flare 2
for “EnviroServ Chloorkop Landfill Gas Recovery Project” for the monitoring period
01/01/2010 – 31/03/2012.
/5/

Registered CDM-PDD for project activity “ EnviroServ Chloorkop Landfill Gas Recovery
Project (version 05)” dated 05/02/2007.

/6/

Revised monitoring plan for “ EnviroServ Chloorkop Landfill Gas Recovery Project” dated
08/12/2010.

/7/

Approval letter from CDM Executive Board for revised monitoring plan of “ EnviroServ
Chloorkop Landfill Gas Recovery Project” dated 20/12/2010.

/8/

SGS verification report for 1 monitoring period (19/01/2008 – 31/12/2008) for
“EnviroServ Chloorkop Landfill Gas Recovery Project” dated 03/08/2009.

/9/

ERM CVS verification report for 2 monitoring period (01/01/2009 – 31/12/2009) for
“EnviroServ Chloorkop Landfill Gas Recovery Project” dated 03/03/2012.

/10/

Flare Compound layout for “EnviroServ Chloorkop Landfill Gas Recovery Project” dated
26/03/2010.

/11/

Operational Reports for “EnviroServ Chloorkop Landfill Gas Recovery Project” for the
period:

st

nd

•

01/01/2010 – 31/12/2012

•

19/01/2009 – 31/01/2009

•

19/01/2008 – 31/12/2008

/12/

Flare Trip Logs for “EnviroServ Chloorkop Landfill Gas Recovery Project” for the
monitoring period 01/01/2010 – 31/03/2012

/13/

E + H Proline t-mass 65 Thermal Mass Flow Measuring System Manual

/14/

Monitoring equipments replacement report for:
•

Flow Meter (FM-118) (Flare 1 & Flare 2)

• Thermocouples (Flare 1 & Flare 2)
for “EnviroServ Chloorkop Landfill Gas Recovery Project” for the monitoring period
01/01/2010 – 31/03/2012.
/15/

•

Calibration Records and Certificates for:
•

Flow Meter (FM-118) (Flare 1 & Flare 2)

•

Gas Analyzer (GIR 5000) (Flare 1 & Flare 2)

• Gas Analyzer (GA 2000)
for “EnviroServ Chloorkop Landfill Gas Recovery Project” for the monitoring period
01/01/2010 – 31/03/2012.
•

Letter from Endress + Hauser regarding calibration of flow meters dated
21/11/2008.
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•
/16/

Email from Bigas Technology Limited regarding calibaration of clock used for
monitoring flare hours.

Primary data spread sheets for:
•

Flare 1

• Flare 2
for “EnviroServ Chloorkop Landfill Gas Recovery Project” for the monitoring period
01/01/2010 – 31/03/2012.
/17/

Management structure (with specific roles and responsibilities)
for “EnviroServ
Chloorkop Landfill Gas Recovery Project” for the monitoring period 01/01/2010 –
31/03/2012.

/18/

Training certificates for:
•

Marxie Mabhena - Flare Operation, Health and Safety and Basic Fire fighting

• Tony Cummings - Flare Operation, Health and Safety and Basic Fire fighting
for “EnviroServ Chloorkop Landfill Gas Recovery Project” for the monitoring period
01/01/2010 – 31/03/2012.
/19/

Gas Analyzer (Hitech GIR 5000) Manual

/20/

Work Instructions:
•

WI-TDS-CHL-12: Operate gas meter.

•

WI-TDS-CHL-21: Flare Trip Log

•

WI-TDS-CHL-22: Calibrate GIR 5000 Gas analyser

•

WI-TDS-CHL-23: Replacement of CH4, CO2 and O2 Sensor

•

WI-TDS-CHL-27: Emergency Procedure

•

WI-TDS-CHL-30: Instrument Replacement Procedure

•

WI-TDS-CHL-31: Procurement Procedure

•

WI-TDS-CHL-35: Flare data management

•

WI-TDS-CHL-36: Span Gas handling and storage

•

WI-TDS-CHL-37: Flow Meter Replacement

•

WI-TDS-CHL-38: Thermocouple Replacement & Functionality Check

/21/

• SW-CHLKP-GF-WI-041: Calibration Gas Validity
EnviroServ (Pty) Ltd., Management review Meetings for “EnviroServ Chloorkop Landfill
Gas Recovery Project” for the monitoring period 01/01/2010 – 31/03/2012.

/22/

Equipment Operation & Maintenance Records for:
•

Flares (1 & 2)

•

DG set

• Compressor
for “EnviroServ Chloorkop Landfill Gas Recovery Project” for the monitoring period
01/01/2010 – 31/03/2012.
/23/

ITS-90 Table for type N thermocouple for Thermocouple Temperature Range.

/24/

Data and Information flow:

/25/

•

Data Flow diagram 1 from ENER-G Systems dated 10/05/2010

•

Data flow diagram 2 from ENER-G Systems dated 11/05/2010

• Data Flowchart from Biogas Technologies Ltd., dated 05/03/2008
Monthly gas analysis reports for “EnviroServ Chloorkop Landfill Gas Recovery Project”
for the monitoring period 01/01/2010 – 31/03/2012.

/26/

CD Transmittal Sheets for “EnviroServ Chloorkop Landfill Gas Recovery Project” for the
monitoring period 01/01/2010 – 31/03/2012.

/27/

Downtime Trip Log Variance Comparison for “EnviroServ Chloorkop Landfill Gas
Recovery Project” for the monitoring period 01/01/2010 – 31/03/2012.

Carbon Check (Pty) Ltd |Ground Floor| Block A| 374 Rivonia Boulevard| Rivonia| |Johannesburg|2128|Republic of South Africa|

9

VERIFICATION REPORT
CDM VERIFICATION REPORT NO CCL0033/ECLGRP/12082011

/28/

GA2000 & GA2000Plus Operating Manual

/29/

E-mail from IT on Access to CDM Folder

/30/

EnviroServ IT User Application Form

/31/

E&H accreditation SCS 052

/32/

BOC accreditation ISO 17025

/33/

E + H Error Curve Statement

/34/

Records for thermocouple functionality checks for “EnviroServ Chloorkop Landfill Gas
Recovery Project” for the monitoring period 01/01/2010 – 31/03/2012.

/35/

Flare Efficiency:
•

Report from Modderfontein Laboratory Services for flare test results dated
11/07/2008

•

On-site flare efficiency test results and calculations dated 08/08/2008
Table B: Reference Documents

Reference

Document

/36/

Baseline and Monitoring Methodology, “ AM0011- Landfill gas recovery with electricity
generation and no capture or destruction of methane in the baseline scenario”,
version 2.
AM_CLA_0028 “Clarification on requirements for monitoring landfill gas flows in
projects where only flaring occurs” dated 21/06/2006.
AM_CLA_0128 “Clarification regarding the project emissions” dated 20/01/2009.

/37/
/38/
/39/
/40/
/41/
/42/

“Tool to determine project emissions from flaring gases containing methane” (Annex
13, EB 28) dated 15/12/2008.
Validation and Verification Standard, version 02.0 (Annex 4, EB 65)
Executive Board of the Clean Development Mechanism 49th Meeting Report Para.
57(g)
“Guideline on the application of materiality in verification” Version 01.0 (Annex 6, EB
69) dated 13/09/2012

Table C: Website Used
Reference

Link

Organization

/43/

http://www.enviroserv.co.za

EnviroServ (Pty) Ltd.,

/44/

http://www.biogas.co.uk/

Biogas Technology Ltd. UK

/45/

http://www.endress.com/intro

Endress + Hauser

/46/

http://www.energ.co.uk

ENER-G Systems (Pty) Ltd.,

/47/

www.ipcc.ch

IPCC

/48/

www.cdm.unfccc.int

UNFCCC

2.3 Follow-up actions
A site visit to the project activity was undertaken on 18/05/2012 to assess implementation and
operation of the project activity and to review evidence, and interview key personnel to confirm
evidence associated with the data generation, aggregation, calculation and reporting of the monitoring
parameters. The site visit addressed:
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An assessment of the project implementation and operation as per the registered PDD/5/ (including
site walk to confirm physical existence and operation of project components);
Review of information flows for generating, aggregating and reporting the monitoring parameters;
Interviews with relevant personnel to confirm that the operational and data collection procedures are
implemented in accordance with the approved revised monitoring plan /6/.
The key personnel interviewed and the main topics of the interviews are summarized in the table
below.

/a/

Date
18/05/2012

Name and Role
Organization
Terence
Malan, EnviroServ
(Pty) •
National Technical Ltd.,
Manager
•
•
•
•

/b/

18/05/2012

John
Consultant

Skews, ARDEER
Engineering
Ltd.,

(Pty)

•
•
•
•

/c/

18/05/2012

•
Tony
Cummings, ENER-G Systems •
Project Manager
(Pty) Ltd.,
•
•
•
•
•

/d/

•

•

•
•

18/05/2012

Marxie
Mabhena, ENER-G Systems •
Site Technician
(Pty) Ltd.,
•
•

Topic
Quality
Assurance
–
Management
and
operating system
Qualification and Training
Plant Operations
Roles and responsibility
Monitoring and reporting
documentation
Monitoring
and
measuring system
Observations
of
established practices
Data and information flow
Data
Verification
of
monitoring parameters
Roles and responsibility
Monitoring
and
measuring system
Collection
of
measurements
Observations
of
established practices
Testing of the accuracy of
monitoring equipment
Data and information flow
Data
Verification
of
monitoring parameters
On-site Flare operation
Operational parameters
Thermocouple
functionality

A cross-check between information provided in the monitoring report/1/ and data from other
sources such as log books /11//12/ or similar data sources to establish the existence of a clear
audit trail and records that validate or invalidate the stated data;
A check of monitoring equipment including calibration performance and observations of the
monitoring practices against the requirements of the registered PDD /5/ and the selected
methodology /36/;
A view of calculations and assumptions made in determining the GHG data and emission
reductions;
Identification of quality control procedures, in place to prevent or identify and correct any errors
or omissions in the reported monitoring parameters.
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2.4 Resolution of outstanding issues
After the site visit, a draft report is prepared with the preliminary findings of the verification. Where it is
not possible to confirm compliance, the verification team raised findings as follows:
• Clarification Request (CL): where information is insufficient or not clear enough to determine
whether the applicable CDM requirements have been met.
• Corrective Action Request (CAR): This is issued where:
o Non-conformities with the monitoring plan or methodology are found in monitoring and
reporting, or if the evidence provided to prove conformity is insufficient;
o Mistakes have been made in applying assumptions, data or calculations of emission
reductions that will impair the estimate of emission reductions;
o Issues identified in a Forward Action Request (FAR) during validation (or previous
verification) to be verified have not been resolved by the project participants.
The verification process may be stopped until this information has been made available to the verifiers’
satisfaction. Failure to address a CL may result in a CAR. Information or clarification provided as a
result of a CL may also lead to a CAR.
Forward Action Requests (FAR) may also be raised for actions if the monitoring and reporting require
attention and/or adjustment for the next verification period. These have no impact upon the completion
of the current verification activity.
After satisfactory close out of CARs and CLs, the final report presents the verification activities
undertaken; the issue raised, and explains how these issues have been closed out to enable the final
verification conclusions to be made.

2.5 Internal quality control
All the revisions of the verification report before being submitted to the UNFCCC EB are subjected to
an internal quality review to confirm that all verification activities had been completed according to the
pertinent Carbon Check procedures.
The technical review has been performed by a technical reviewer(s) qualified in accordance with
Carbon Check’s qualification procedure for CDM validation and verification of assessors. The role of
the Technical Reviewer is to provide oversight that all procedures have been followed by the
verification team and all conclusions justified and supported by evidence. The Technical Reviewer
either accepts or rejects the recommendations made by the verification team.

2.6 Verification team and the technical reviewer(s)
The validation team and the technical reviewers consist of the following personnel:

Technical
Reviewer

Reporting
support

X
X

Technical
Expert Input

X

Report
&
protocol writing

&

1.2, 2.1, 2.2, 3.1, 13.1
1.2

Site visit
Interview

Ravi Shankar
Amit Anand
Barun Kumar
Pankaj Kumar
Sandeep Kanda

Type of Involvement
Desk review

Validation Team
Appointed
for
Sectoral
scopes (Technical Areas)

Supervision of
work

Full Name

X
X

X
X

1.1,1.2, 3.1, 4.5, 13.1
1.1, 1.2, 2.1, 2.2, 3.1, 13.1,
13.2
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3 VERIFICATION FINDINGS
3.1 Status of open issues from previous verifications (if applicable)
As per the last verification report /9/ by ERM Certification and Verification Services (Version 03; Dated: 03/03/2012) for “EnviroServ Chloorkop Landfill Gas
Recovery Project (UNFCCC No.: 0925)”, no Forwarded Action Requests (FARs) have been raised on the same for the monitoring period 01/01/2009 –
31/12/2009.
There were no pending issues during last verification. The FAR’s were successfully closed during the last verification. The CERs for the second periodic
verification have been issued on 3 November 2011.

3.2 Project implementation in accordance with PDD
Based on the information available on the UNFCCC website /48/, the project was registered on 27/042007. This monitoring period is 01/01/2010 – 31/03/2012,
which is within the crediting period of 19/012008 to 18/01/2015. As per VVS section D.1 (§ 226); CCL evaluated the conformity of the project activity and its
operation with the registered PDD. This assessment was undertaken on the basis of the site visit, review of documents and interviews with relevant personnel.
During the site visit, CCL assessed whether all physical features of the project as described in the registered PDD /5/ are in place and that the PP has operated
the project in accordance with operational criteria set out in the registered PDD /5/.
Overview of project design
The CDM project activity involves the active collection of LFG through installed vertical wells and horizontal collectors, maintaining negative pressure in the
collection system. Vertical wells and horizontal collectors were installed in five waste cells (an additional waste cell is under construction and the CDM project
activity will be expanded in accordance). The vertical wells and horizontal piping are connected to one or more headers and a blower for centralized gas
collection, with condensate knockout pots. The collected LFG is destroyed using two enclosed flares. The monitoring system includes flow measurement, gas
analyzing, and temperature measurement devices, as well as a centralized controlling unit and a telemetry system for transmission of data from the project site
to a website managed by a sub-contracted entity.
Checklist Question

What
is
the
Implementation
and
operation status of the
project?

Verification Findings
(Including justification and substantiation of information, data and
evidence)
During the site visit, the verification team visually inspected the actual landfill site
and the adjacent flare compound, and inspected the gas collection system and
the monitoring system, including all relevant instruments and control systems.
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Are all physical features
of the project activity in
place as per the PDD?
(For each site, describe the
status of implementation
and
starting
date
of
operation).
(For CDM project activities
with
phased
implementation, include the
progress of the proposed
CDM
project
activity
achieved in each phase
under verification). Describe
the reasons and present the
expected
implementation
dates if there is a phasedimplementation delay.)

Interviews were conducted with the key role-players during the site visit, and the
following was reviewed:
• Nameplates of key equipment (enclosed flares, flow meters, gas analyzing
unit, etc.)
• Flare compound layout /10/
• Operational Report for the period 01/01/2010 – 31/03/2012./11/
CCL evaluated whether the project has been implemented and equipment
installed and operated as described in the registered PDD /5/.
The verification team confirmed that the installations on site include:
• The collection system for the landfill gas, consisting of vertical wells and
horizontal piping connected to headers and a blower for centralized gas
collection,
• Condensate knockout pots, and
3
• Two flare stack units with a design capacity of 2,000 Nm /h, each.
It was confirmed that the gas collection well-field has been constructed in a
phased manner (the first vertical wells were installed in 2005, followed by
additional vertical wells, and the first LFG was flared on 19/012008 (the project
start date) /118/. Additional vertical wells were installed in 2008 and 2009 and
horizontal collectors were installed from 2008 onwards. The second flare was
commissioned between 14/01/09 and 19/01/09, and started operation on
19/01/2009 /11/.
Installed monitoring equipment is in accordance with the registered PDD /5/ that
measures the amount of LFG collected and flared, the methane concentration of
the captured LFG and flare operational parameters (i.e., flare temperature,
operational hours of the flare units, minimum LFG flow to flare, etc).
During this monitoring period, the flares and monitoring equipment operated in
normal conditions. There were no special events or situations that may impact the
applicability of the methodology.
The equipment and installations for the leachate evaporation component and the
electricity generation component were not in place for this monitoring period.
According to interviews with the PP, the installation and commissioning of the
electricity component is not envisaged.
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Has there been any
variance
in
the
information (data and
variables) provided in the
monitoring
report
compared with the PDD
and which has caused an
increase
in
emission
reductions or likely to
increase the estimates in
future
monitoring
periods?
Does
the
monitoring
report correctly state the
implementation
and
operational status of the
project
activity
in
accordance
with
the
current version of the
‘Guidelines
for
completing
the
Monitoring Report Form’.

The operation of the project during the monitoring period was confirmed to be in
line with the operational assumptions made in the registered PDD /5/.
During the monitoring period, the emission reductions are lower than the emission
reductions predicted ex ante in the registered PDD /5/ for an equivalent number of
days.

OK

OK

CAR 1

OK

The actual emission reductions claimed for this monitoring period are
approximately 37.06% less than those estimated ex-ante, due primarily to less
municipal solid waste received at the landfill, and flare downtimes during this
monitoring period /12/.

CCL reviewed the monitoring report version published on the UNFCCC website
on 26/04/2012, and evaluated whether it correctly describes the implementation
and operational status of the project activity. The project implementation
description was found to be correct.
However there was a change in the duration of actual monitoring period from the
monitoring period mentioned in webhosted monitoring report. Hence CAR 1 was
raised.
CAR 1:
The initial webhosted monitoring report had the monitoring period as 01/01/2010
– 31/1/2/2010 that was subsequently changed to 01/01/2010 – 31/03/2012. PP
shall correct the same.
Moreover, the version of webhosted monitoring report is indicated as version 03
and the version of the subsequent monitoring report with revised monitoring
period (01/01/2010 – 31/03/2012) is indicated as version 02. PP shall explain the
reason for the same and correct it.
The monitoring report uploaded on the UNFCCC website has the monitoring
period as 01/01/2010 – 31/12/2010.
Subsequently PP requested to change the Monitoring Period dates from
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01/01/2010 – 31/12/2010 to 01/01/2010 to 31/03/2012. The DOE through a mail
dated 08/06/2012 requested the CDM Team at UNFCCC Secretariat to allow
for the same.
The UNFCCC secretariat then through a mail dated 15/06/2012 confirmed
the change of Monitoring Period dates from 01/01/2010 – 31/12/2010 to
01/01/2010 to 31/03/2012. The same is also visible on the UNFCCC project
view page.
The PP submitted the revised monitoring reports with changed version
number. The final report has version number mentioned as version 9.
Hence, CAR 1 is closed.
Conclusion:
Based on the verifier’s site visit, with the exception of the leachate evaporation component and the electricity generation component, which have not yet been
implemented, it can be confirmed that all physical features of the project activity have been fully implemented in accordance with the registered PDD /5/ and the
monitoring equipment was installed as described in the approved revised Monitoring Plan /6/. CCL confirmed, through the visual inspection that all physical
features of the proposed CDM project activity have been implemented in accordance with the registered PDD /5/. The project activity was also confirmed to be
fully operational in accordance with the registered PDD /5/.
The information provided in the monitoring report correctly states the implementation and operational status of the project activity.
CCL confirmed during the site visit that:
• The installed capacity and number of units have not changed;
• No component has been added nor the technology has been extended;
• The project is still a single site activity;
• The scale of the project has not changed;

3.3 Compliance of monitoring plan with monitoring methodology
As per VVS section D.2 (§ 229), CCL evaluated whether the monitoring plan complies with the requirements of the applied methodology including applicable
tools
Checklist Question

Verification Findings
(Including justification and substantiation of information, data and
evidence)
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Is the monitoring plan in
compliance
with
the
applied methodology?

Yes, the monitoring plan is in compliance with the applied methodology.

OK

OK

Conclusion:
CCL confirms that the monitoring plan, dated 08/12/2010 /6/, is in accordance with the methodology applied for the CDM project activity.

3.4 Compliance of monitoring activities with monitoring plan
As per VVS (§ 233) section D.3, CCL evaluated whether the monitoring of emission reductions has been implemented in accordance with the approved revised
monitoring plan /6/. The verification team evaluated whether the monitoring plan and the applied methodology have been properly implemented and followed by
the PPs, in particular, whether:
• All parameters stated in the approved revised monitoring plan /6/, the applied methodology /36/ and relevant CDM-EB decisions have been sufficiently
monitored and updated as applicable, including:
o Project, baseline and leakage emission parameters (see section 3.4.1);
o Management and operational system (see section 3.4.4);
• The accuracy of equipment used for monitoring is in accordance with relevant guidance provided by the CDM-EB and is controlled and calibrated in
accordance with the approved revised monitoring plan /6/ (see section 4).

3.4.1 Overview of monitoring system
The monitoring system for this project activity comprises the physical installation of: flow meters, gas analyzers (CH4, CO2, and O2), thermocouples, a kWh
meter, a central control panel with an integrated clock and programmable logic controller (PLC) unit, and a telemetry system.
A line diagram showing the relevant measuring points is given below, and is described in detail in the monitoring report.
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F2.1
F2.2
A1
A2
H1
H2
T1
T2
E

Parameter
LFGflared,y
W CH4
Flare hours
Flare temperature
ELIMP

Description
Total amount of landfill gas flared in flare 1
Total amount of landfill gas flared in flare 2
Methane fraction of landfill gas to flare 1
Methane fraction of landfill gas to flare 2
Working hours for flare 1
Working hours for flare 2
Flare temperature flare 1
Flare temperature flare 2
Electricity consumed by project

Instrument tag number
3092-FM-118
3449-FM-118
3092-E-172
3449-E-172
N/A
N/A
3092-E-151
3449-E-151
-

3.4.2 Completeness of monitoring parameters
The verification team evaluated the monitoring of each parameter stated in the approved revised monitoring plan /6/. The parameters included in the monitoring
plan are listed below and a full description of each parameter applied in the monitoring of this project activity, and the verification activities associated with
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monitoring of each one, is included in Section 3.4.3.

Parameters

Q
LFGflared,y
LFGleachate,y
LFGelectricity,y
W CH4
FE
Flare Hours
Flare Temperature
EL
ELIMP

Parameters Monitored in Monitoring Plan
Description
Included in section
D.2 of monitoring
report or not
Total amount of landfill gas collected at normal temperature Yes
and pressure
Total amount of landfill gas flared
Yes
Total amount of landfill gas used for leachate evaporation
Yes
Total amount of landfill gas used for electricity generation
Yes
Methane fraction in landfill gas
Yes
Flare efficiency (combustion efficiency)
Yes
Flare working hours
Yes
Temperature of flare
Yes
Electricity Generated
Yes
Electricity consumed by project (blowers)
Yes

Draft Conclusion

Final Conclusion

OK

OK

OK
OK
OK
OK
OK
OK
OK
OK
OK

OK
OK
OK
OK
OK
OK
OK
OK
OK

3.4.3 Data and parameters monitored
Data / Parameter
Data Unit
Data used to calculate
baseline / Project / leakage
emissions
Description
Measured / calculated /
Default
Checklist Question

Q
3
Nm
Baseline

Total amount of landfill gas collected at normal temperature and pressure
Measured and calculated

Verification Findings
Draft
(Including justification and substantiation of information, data and evidence)
Conclusion
Is
the
monitoring CCL reviewed whether this parameter was monitored as required in the monitoring plan.
CL 1
equipment
appropriately
installed and operated and a) Equipment specification
are the QA/QC procedures
appropriately applied?
During the site visit, CCL checked the equipment that had been installed to monitor this
parameter.
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Measured by in-line fixed “t-mass 65” flow measuring system consists of a t- mass 65 transmitter
and two t-mass sensors, working on the thermal dispersion principle. This compact thermal mass
flow meter is measuring the mass flow rate of gases, but at the same time, the system can also
measure gas temperature and calculate other variables such as corrected volume flow. The
maximum error is ±1.5 % of reading plus ±0.5 % of full scale according to the manufacturer /13/,
which is in line with the approved revised monitoring plan.
It was also observed that all the captured LFG was only flared during this monitoring period (and
was not used for leachate evaporation or electricity generation), the total flow of LFG (Q) is equal
to the flow of LFG to the flares (LFGflared,y), and Q was determined by adding the flows recorded
to Flare 1 (Flare ID 3092) and Flare 2 (Flare ID 3449). There is no separate flow measurement
device installed to measure the total amount of landfill gas collected. CCL confirms this to be
acceptable and in line with the Meth Panel’s recommendation in AM_CLA_0028 /37/.
Three thermal mass flow meters were appropriately used to measure this parameter during the
monitoring period with serial numbers:
Flare 1:
• 99047602000 (installed 23/11/2009; calibrated 24/10/2008 /15/) – In use at site.
The equipment was confirmed to be in place.
Flare 2:
• A309F902000 (installed 19/01/2009, calibrated 01/04/2008 /15/).
2
• 99047702000 (installed 06/10/2011 , calibrated 10/03/2011 /15/) – In use at site.
The equipment was confirmed to be in place.
b) Calibration
The required calibration frequency for these thermal mass flow meters is every 3 years,
according to the manufacturer’s recommendations /15//13/. CCL confirmed based on review of
calibration records /15/, that calibration had been undertaken according to ISO/IEC 17025:2005
standards on 24/10/20008, 01/04/2008 and 10/03/2011 respectively by Endress+Hauser.
Reference
2

Tag Number

Type

of Date

of Valid until

A downtime of 2.5 hours was recorded on 06/10/2011 and was also verified from the monitoring records /03/.
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99047602000

3092-FM-118

A309F902000

3449-FM-118

99047702000

3449-FM-118

Reference

Tag Number

99047602000

3092-FM-118

A309F902000

3449-FM-118

99047702000

3449-FM-118

instrument
Thermal mass
flow meter
Thermal mass
flow meter
Thermal mass
flow meter

calibration
24/10/2008

23/10/2011

01/04/2008

31/03/2011

10/03/2011

09/03/2014

Type
of
instrument
Thermal mass
flow meter
Thermal mass
flow meter
Thermal mass
flow meter

Date
Installation
23/11/2009

of Valid until

19/01/2009

18/01/2014

06/10/2011

05/10/2014

22/10/2012

CL 1:
PP should provide the most recent version of calibration certificates for thermal mass flow
meters namely 99047602000 and A309F902000.
The most recent calibration certificates have been provided for the flow meters:
• 99047602000: dated 24/10/2008
• A309F902000: dated 01/04/2008
As per the manufacturer’s recommendations the required calibration frequency for these
thermal mass flow meters is every 3 years. In that case the calibration for flow meter
99047602000, which is currently in use, was due after 23/10/2011.
However in section D.2 of the revised MR, PP has stated, “Calibration frequency is 3
years. Validity of calibration is 3 years from time the flow meter is taken into service after
calibration.”
A letter dated 21/11/2008 from the Endress + Hauser (technology supplier /15/) has been
submitted by PP which clearly states, “regarding flow meter calibration, we consider
calibration of the instrument to be affective from the date of commissioning or installation
on site”.
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The flow meter 99047602000, was put into use 23/11/2009 and hence the calibration of the
same is valid until 22/11/2012.
Hence CL 1 is closed.
c) Measurement/reading/recording frequency
The approved revised monitoring plan /6/ requires this parameter to be continuously monitored
and aggregated monthly and yearly. CCL reviewed the digital display of the flow measurement
device during the site visit, as well as monitoring data recorded in the primary data spread
sheets /16/, and monthly ER workbooks /4/ and Annual ER workbook /3/ and confirmed that this
monitoring parameter is measured continuously, recorded every 30 minutes, and aggregated
monthly and annually. This is compliant with the requirements /6//36/.
d) QA/QC procedures applied
CCL reviewed the additional QA/QC procedures that are applied. The flow meter sends
electronic signals of the measurements to the central Netrix controller on site every 30 minutes,
which then via dial-up connection through telemetry sends the data to a secure server in the UK.
Data is downloaded into comma separated value (CSV) format by Biogas Technologies Ltd
(BTL), and checked for abnormalities and errors by the Biogas Data Controller /17/. Additionally,
these data are checked on site against the data recorded on daily check sheets, which are sent
to Biogas technology Ltd., (BTL) by the Site Technician on a regular basis.
Regular Maintenance /22/ of the key equipment and installations is carried out by trained on site
personnel /18/ and calibrations /15/ are conducted by an accredited third party entity according
to ISO/IEC 17025:2005 standards every three years in accordance to the manufacturer’s
recommendations and in line with the approved revised monitoring plan /6/.
e) Cross checks
CCL crosschecked the monthly workbooks /4/ with other sources on site such as plant log
books, and daily check sheets.
f) Check of information flow
CCL checked and verified the flow of information from data generation, aggregation, to
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recording, calculation and reporting. The measurement device sends data signals of the
measurements to the Netrix controller on site every 30 minutes, which then via dial-up
connection through telemetry sends the data to a secure server in the UK. Data is downloaded
into CSV format by BTL, checked, and aggregated into monthly and annual ER workbooks.
CCL reviewed the content of the monitoring report section D and evaluated its alignment with the Refer CL 1
requirements of the monitoring plan and the actual monitoring observed during the site visit and
document review.
It is confirmed by CCL that the presentation of information relating to this monitoring parameter is
accurate and consistent with the monitoring undertaken during the monitoring period.

Does the monitoring report
(section D) correctly state
all relevant information and
data
relating
to
the
monitoring of parameters
during
the
monitoring
period?
Depends on the closure of CL 1 above.
Conclusion
OK
CCL confirms that:
• The equipment for monitoring has an appropriate accuracy and has been controlled and
calibrated in accordance with the approved revised monitoring plan;
• The monitoring results have been recorded consistently as per the approved frequency
in the approved revised monitoring plan;
• QA/QC procedures have been applied in accordance with the approved revised
monitoring plan.

Data / Parameter
W CH4
Data Unit
%
Data used to calculate baseline / Baseline
Project / leakage emissions
Description
Methane fraction in landfill gas
Measured / calculated / Default
Measured and calculated
Checklist Question
Verification Findings
Draft Conclusion
(Including justification and substantiation of information, data and
evidence)
Is the monitoring equipment CCL reviewed whether this parameter was monitored as required in the
appropriately
installed
and monitoring plan.
CAR 2
operated and are the QA/QC
&
procedures appropriately applied? a) Equipment specification
CL 2
During the site visit, CCL checked the equipment that had been installed
to monitor this parameter.
Measured by an in-line fixed gas analysing unit (GIR-5000), which
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contains discrete methane, carbon dioxide, and oxygen sensors. The
methane sensor measures methane using a dual wavelength infrared
gas sensing technique, and provides a digital display of the
concentration measured. The stability of gas analyzer is better than 2%
full-scale/month, and the methane sensor has a resolution of 0.5%
methane /19/.
This parameter was measured by a separate gas analysing unit for each
flare with serial numbers:
Flare 1: GIR 5000 - I-02177
Flare 2: GIR 5000 – I-04311
The verification team noted that CH4 readings were also taken with a
portable Gas Analyser (GA 2000), but at different measurement points.
It was informed that the measurements taken with the GA 2000 were
not used for any emission reduction calculations, but were performed for
purely operational purposes such as balancing of the gas field, these
cross-checks were mainly performed to find out when the GA 2000 unit
needs re-calibration.
b) Calibration
The required calibration frequency for this equipment as per
manufacturer’s specification /19/ is every six months to ensure the
analyser is operating correctly. The revised monitoring plan /6/ states
that the analyser will be calibrated on monthly basis and CCL confirmed
based on review of calibration records /15/ that calibration checks had in
fact been (zero calibration and span calibration) on a monthly basis
(when flare unit operational), using standard span gas, in accordance
with the work instructions WI-TDS-CHL-22 and WI-TDS-CHL-36 /20/.
Reference Tag
Type
of Date
of Results
of
Number instrument calibration
calibration
check
I-02177
3092-E- Gas
172
Analysing
2010
2010
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Unit

04/01/10

41.0

08/02/10

41.2

01/03/10

40.5

01/04/10

40.8

07/04/10

40.6

12/05/10

NIL
39.6

02/06/10
09/06/10
02/07/10

NIL
40.5

02/08/10

42.1

02/09/10

39.1

01/10/10

41.3

02/11/10

40.9

02/12/10

39.1

2011

2011

03/01/11

41.0

04/02/11

42.0

02/03/11

41.2

01/04/11

42.3

03/05/11

40.8

02/06/11

41.3

01/07/11

40.8

01/08/11

42.2

02/09/11

40.3

15/09/11

41.0

03/10/11

41.3

14/10/11

41.0

03/11/11

42.1
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I-04311

3449-E172

Gas
Analysing
Unit

16/11/11

41.0

30/11/11

42.1

20/12/11

40.9

2012

2012

03/01/12

41.5

16/01/12

40.8

01/02/12

41.3

17/02/12

38.4

02/03/12

39.3

09/03/12

38.2

16/03/12

39.2

23/03/12

39.4

30/03/12

39.1

2010

2010

04/01/10

41.8

08/02/10

43.5

01/03/10

41.1

01/04/10

42.7

03/05/10

41.3

12/05/10

41.2

02/06/10

40.6

15/06/10
02/07/10

NIL
40.3

02/08/10

39.2

02/09/10

38.4

01/10/10

39.5

02/11/10

38.0
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24/11/10

40.6

02/12/10

40.8

2011

2011

03/01/11

40.5

04/02/11

40.8

02/03/11

41.0

01/04/11

40.9

03/05/11

39.2

02/06/11

42.1

01/07/11

41.3

01/08/11

40.8

02/09/11

41.2

15/09/11

40.9

03/10/11

39.4

14/10/11

41.2

03/11/11

40.8

16/11/11

41.5

30/11/11

40.8

20/12/11

41.6

2012

2012

03/01/12

41.3

16/01/12

40.8

01/02/12

40.2

17/02/12

41.4

02/03/12

39.6

09/03/12

39.6

16/03/12

38.4

23/03/12

39.1
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30/03/12

38.4

The Span gas used for these calibrations has been calibrated according
to ISO/IEC 17025:2005 standards by BOC Limited, and the following
cylinders were on site:
•
•

Master Cylinder No. S141720;
Decant Cylinder No. 110/012489;

During the site visit the verification team reviewed the span gas cylinder
certificates issued by BOC Limited. BOC accreditation certificate dated
20/01/2010, issued by United Kingdom Accreditation Service (UKAS
0408) was provided /32/, and reviewed. BOC’s calibration laboratory is
accredited under the ISO/IEC 17025:2005 for this kind of span gas
cylinder calibrations.
CAR 2:
During the site visit the verification team observed that the span gas
cylinder used to calibrate the gas analyser had expired in January 2012
and it was only replaced with a new cylinder in April 2012. PP shall
explain how this was taken into account for the emission reduction
calculations for this monitoring period and also explain what actions or
procedures have been established to ensure that the same is not
repeated again.
PP has provided a span gas calibration report dated 27/08/2012.
The report shows that a comparison test was conducted on two
types of gases:
1. SPAN GAS 1: span gas which was used after “use by date”,
01/01/2012.
2. SPAN GAS 2: new span gas only received on site on
01/03/2012.
The comparison test was conducted using 2 different types of gas
analyzers for flare 2:
1. GIR 5000
2. GA 2000 (portable gas meter)
The result shows that span gas 1, even though past it’s “use by
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date”, is still fine as these readings are as per normal and within
the plus/minus 2 % accuracy range.
The PP has also provided work instruction manual (SW-CHLKPGF-WI-041) /20/ dated 23/08/2012 which sets out the procedure for
ensuring that the cylinders of span gas used for calibrating gas
analysers GIR 5000 and portable gas meter GA 2000 is ordered in
sufficient time before the cylinder has passed its expiry date.
The same is found to be acceptable.
Hence CAR 2 is closed.
In the monitoring report in section D.2 the PP has stated that for flare 1
there were 5 instances (2/8/10, 1/4/11, 1/8/11, 3/11/11, 30/11/11) and
for flare 2 there were 3 instances (8/2/10, 1/4/10, 2/6/11) where the
calibration of the fixed gas analyzing unit (GIR 5000) using the span
gas gave values greater than the stated accuracy of the instrument i.e.,
2% as specified by the manufacturer. Hence CL 2 was raised.
CL 2:
During the review of monthly calibration checks /15/, it was observed
that apart from the 5 occasions i.e., (2/8/10, 1/4/11, 1/8/11, 3/11/11,
30/11/11) mentioned for flare 1 in section D.2 of the monitoring report
there was one more occasion (04/02/11) when the calibration of the
fixed gas analyzing unit (GIR 5000) using the span gas gave values
greater than the stated accuracy of the instrument. Moreover, for flare 1
there were 2 occasions (12/05/10 and 09/06/10) and for flare 2 there
was once occasion (15/06/10) when no results for calibration check has
been provided in the monthly calibration checks /15/. PP is requested to
clarify why these incidences were not included in the monitoring report
(section D.2) and how these results were taken into account for the
emission reduction calculations for this monitoring period.
The PP has included the occasion on 04/02/2011 in section D.2 of
revised monitoring report as well as in the consolidated summary
workbook when the calibration of the fixed gas analyzing unit (GIR
5000) using the span gas gave values greater than the stated
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accuracy of the instrument.
The PP consequently corrected the emission reduction
calculations conservatively, by deducting the detected instrument
error (2.1%, 2.3%, 2.2%, 2.1%, 2.1% and 2.0% respectively).
Since it was not clear from what day the instrument started giving
values greater than the stated accuracy of the instrument, so all
methane measurements from the day of the last calibration with
results within the manufacturer’s specified stability of 2% full-scale
to the day (including) of the next calibration with results within the
manufacturer’s specified stability of 2% full-scale were corrected
for all the occasions.
As the monitoring report and emission reduction calculation sheet
has suitably modified to set the emission reduction to zero
(conservative value) for the days when the methane analyser card
was replaced / non-functional.
On 09/06/2010 the CO2 analyser card for Flare 1 was replaced but
the methane analyser card was within the specified accuracy limit
for the instrument.
Hence CL 2 is closed.
CCL confirms that the calibration checks have been undertaken as
required and were valid throughout the monitoring period. It has been
demonstrated through the calibration checks /15/ that the equipment
has performed to the required level of accuracy except for the instances
mentioned in CL 2 above. Emission reduction calculations were
corrected as explained above to be conservative, and CL 2 was closed.
c) Measurement/reading/recording frequency
The approved revised monitoring plan /6/ requires this parameter to be
monitored by a semi-continuous gas quality analyser. CCL reviewed the
digital display of the gas analysing unit during the site visit, as well as
monitoring data recorded in the primary data spread sheets /16/, and
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monthly ER workbooks /4/ and annual ER workbook /3/ and confirmed
that this monitoring parameter is measured continuously, recorded
every 30 minutes, and aggregated monthly and annually. This is
compliant with the requirements /6//36/.
d) QA/QC procedures applied
CCL reviewed the additional QA/QC procedures that are applied. The
gas analysing unit sent electronic signals of the measurements to the
central Netrix controller on site every 30 minutes, which then via dial-up
connection through telemetry sent the data to a secure server in the UK.
Data was downloaded into CSV format by BTL, and checked for
abnormalities and errors by the Biogas Data Controller /17/. Additionally,
these data were checked on site against the data recorded on daily
check sheets, which were sent to BTL by the Site technician on a
regular basis.
Regular Maintenance /22/ of the key equipment and installations was
carried out by trained on site personnel /18/ and calibration checks /15/
were conducted on a monthly basis according to work instructions WITDS-CHL-22 and WI-TDS-CHL-36 /20/, and with span gas that was
calibrated according to ISO/IEC 17025:2005 standard. This is in line
with the approved revised monitoring plan /6/.
e) Cross checks
CCL crosschecked the monthly workbooks /4/ with other sources on site
such as plant log books, and daily check sheets.
Additionally, the measurements from the fixed gas analysing unit (GIR5000) were crosschecked with measurements from a portable gas
analyser (GA 2000). It was informed that the measurements taken with
the GA 2000 were not used for any emission reduction calculations, but
were performed for purely operational purposes such as balancing of
the gas field, these cross-checks were mainly performed to find out
when the GA 2000 unit needs re-calibration.
Work instruction WI-TDS-CHL-12 /20/ was examined and it was found
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that it take into account measurement deviations between the fixed (GIR
5000) and portable gas analyser (GA 2000) greater than 5% (the sum of
the acceptable ranges of the two instruments). The operating manuals
of the GIR 5000 /19/ and the GA2000 /28/ were also examined to
ascertain that procedures to undertake calibration for the two analysers
are in line with the manufacturers’ recommendations.
f) Check of information flow

Does
the
monitoring
report
(section D) correctly state all
relevant information and data
relating to the monitoring of
parameters during the monitoring
period?
Conclusion

CCL checked and verified the flow of information from data generation,
aggregation, to recording, calculation and reporting. The measurement
device sends data signals of the measurements to the Netrix controller
on site every 30 minutes, which then via dial-up connection through
telemetry sends the data to a secure server in the UK. Data is
downloaded into CSV format by BTL, checked, and aggregated into
monthly and annual ER workbooks.
CCL reviewed the content of the monitoring report section D and OK
evaluated its alignment with the requirements of the monitoring plan and
the actual monitoring observed during the site visit and document
review.
It is confirmed by CCL that the presentation of information relating to
this monitoring parameter is accurate and consistent with the monitoring
undertaken during the monitoring period.
CCL confirms that:
OK
• The equipment for monitoring has an appropriate accuracy and
has been controlled and calibrated in accordance with the
approved revised monitoring plan;
• The monitoring results have been recorded consistently as per
the approved frequency in the approved revised monitoring
plan;
• QA/QC procedures have been applied in accordance with the
approved revised monitoring plan.

Data / Parameter
LFGlechate,y
3
Data Unit
Nm
Data used to calculate baseline / Baseline
Project / leakage emissions
Description
Total amount of landfill gas used for leachate evaporation
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Measured / calculated / Default
Checklist Question

Measured

Verification Findings
Draft Conclusion
(Including justification and substantiation of information, data
and evidence)
Is
the
monitoring
equipment CCL reviewed whether this parameter was monitored as required in OK
appropriately installed and operated the monitoring plan.
and are the QA/QC procedures
appropriately applied?
During the site visit, CCL confirmed that the leachate evaporation
component of this project was not installed and operational. No LFG
was used for leachate evaporation.

Final Conclusion

OK

a) Equipment specification
N/A
b) Calibration
N/A
c) Measurement/reading/recording frequency
N/A
d) QA/QC procedures applied
N/A
e) Cross checks
N/A
f) Check of information flow
N/A
Does the monitoring report (section CCL reviewed the content of the monitoring report /1/ section D.2 and OK
D) correctly state all relevant confirmed its alignment with the requirements of the monitoring.
information and data relating to the
monitoring of parameters during the
monitoring period?
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Conclusion

CCL confirms that the leachate evaporation component of this project OK
is not installed, and no LFG was used for leachate evaporation
during this monitoring period.

Data / Parameter
LFGelectricity,y
3
Data Unit
Nm
Data used to calculate baseline / Baseline
Project / leakage emissions
Description
Total amount of landfill gas used for electricity generation
Measured / calculated / Default
Measured
Checklist Question
Verification Findings
Draft Conclusion
(Including justification and substantiation of information, data
and evidence)
Is
the
monitoring
equipment CCL reviewed whether this parameter was monitored as required in OK
appropriately installed and operated the monitoring plan.
and are the QA/QC procedures
appropriately applied?
During the site visit, CCL confirmed that the electricity generation
component of this project was not installed and operational. No LFG
was used for electricity generation.
a) Equipment specification
N/A
b) Calibration
N/A
c) Measurement/reading/recording frequency
N/A
d) QA/QC procedures applied
N/A
e) Cross checks
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N/A
f) Check of information flow
N/A
Does the monitoring report (section CCL reviewed the content of the monitoring report /1/ section D.2 and OK
D) correctly state all relevant confirmed its alignment with the requirements of the monitoring.
information and data relating to the
monitoring of parameters during the
monitoring period?
Conclusion
CCL confirms that the electricity generation component of this project OK
is not installed, and no LFG was used for electricity generation during
this monitoring period.
Data / Parameter
LFGflared,y
3
Data Unit
Nm
Data used to calculate baseline / Baseline
Project / leakage emissions
Description
Total amount of landfill gas flared
Measured / calculated / Default
Measured
Checklist Question
Verification Findings
Draft Conclusion
(Including justification and substantiation of information, data
and evidence)
Is
the
monitoring
equipment CCL reviewed whether this parameter was monitored as required in Refer CL 1
appropriately installed and operated the monitoring plan.
and are the QA/QC procedures
appropriately applied?
a) Equipment specification
During the site visit, CCL checked the equipment that had been
installed to monitor this parameter. Measured by in-line fixed “t-mass
65” flow measuring system consisting of a t- mass 65 transmitter and
two t-mass sensors, working on the thermal dispersion principle. This
compact thermal mass flow meter is measuring the mass flow rate of
gases, but at the same time, the system can also measure gas
temperature and calculate other variables such as corrected volume
flow. The maximum error is ±1.5 % of reading plus ±0.5 % of full
scale according to the manufacturer /16/, which is in line with the
approved revised monitoring plan /6/.
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Three thermal mass flow meters were appropriately used to measure
this parameter during the monitoring period with serial numbers:
Flare 1:
99047602000 (installed 23/11/2009; calibrated 24/10/20008 /15/) – In
use at site.
The equipment was confirmed to be in place.
Flare 2:
• A309F902000 (installed 19/01/2009, calibrated 01/04/2008
/15/).
• 99047702000 (installed 06/10/2011, calibrated 10/03/2011
/15/) – In use at site.
The equipment was confirmed to be in place.
b) Calibration
The required calibration frequency for these thermal mass flow
meters is every 3 years, according to the manufacturer’s
recommendations /15//13/. CCL confirmed based on review of
calibration records /15/, that calibration had been undertaken
according to ISO/IEC 17025:2005 standards on 24/10/20008,
01/04/2008 and 10/03/2011 respectively by Endress+Hauser.
The accreditation certificate confirms that the calibration of the flow
measurement
devices
was
conducted
according
to
ISO/IEC17025:2005 standards, and that the employed laboratory i.e.,
Endress+Hauser is accredited to conduct these calibrations. The
accreditation certificate for Endress+Hauser, issued by State
Secretariat for Economic Affairs (SECO) & Swiss Accreditation
Service SAS was provided /31/, and reviewed. Endress+Hauser’s
calibration laboratory is accredited (Accreditation number SCS 052),
under the ISO/IEC 17025:2005 for this kind of meter calibrations.
Reference

Tag
Number

Type
of Date
of Valid until
instrument calibration
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99047602000

3092FM-118

A309F902000 3449FM-118
99047702000

3449FM-118

Reference

Tag
Number
3092FM-118

99047602000

A309F902000 3449FM-118
99047702000

3449FM-118

Thermal
mass flow
meter
Thermal
mass flow
meter
Thermal
mass flow
meter

24/10/2008

23/10/2011

01/04/2008

31/03/2011

10/03/2011

09/03/2014

Type
of
instrument
Thermal
mass flow
meter
Thermal
mass flow
meter
Thermal
mass flow
meter

Date
of Valid until
Installation
23/11/2009 22/10/2012

19/01/2009

18/01/2014

06/10/2011

05/10/2014

Refer CL 1 above.
The most recent calibration certificates have been provided for
the flow meters:
• 99047602000: dated 24/10/2008
• A309F902000: dated 01/04/2008
As per the manufacturer’s recommendations the required
calibration frequency for these thermal mass flow meters is
every 3 years. In that case the calibration for flow meter
99047602000, which is currently in use, was due after
23/10/2011.
However in section D.2 of the revised MR, PP has stated,
“Calibration frequency is 3 years. Validity of calibration is 3
years from time the flow meter is taken into service after
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calibration.”
A letter dated 21/11/2008 from the Endress + Hauser (technology
supplier) /15/ has been submitted by PP which clearly states,
“regarding flow meter calibration, we consider calibration of the
instrument to be affective from the date of commissioning or
installation on site”.
The flow meter 99047602000, was put into use 23/11/2009 and
hence the calibration of the same is valid until 22/11/2012.
Hence CL 1 is closed.
c) Measurement/reading/recording frequency
The approved revised monitoring plan requires this parameter to be
continuously monitored and aggregated monthly and yearly. CCL
reviewed the digital display of the flow measurement device during
the site visit, as well as monitoring data recorded in the primary data
spread sheets /16/, and monthly ER workbooks /4/ and Annual ER
workbook /3/ and confirmed that this monitoring parameter is
measured continuously, recorded every 30 minutes, and aggregated
monthly and annually. This is compliant with the requirements /6//36/.
d) QA/QC procedures applied
CCL reviewed the additional QA/QC procedures that are applied. The
flow meter sends electronic signals of the measurements to the
central Netrix controller on site every 30 minutes, which then via dialup connection through telemetry sends the data to a secure server in
the UK. Data is downloaded into comma separated value (CSV)
format by Biogas Technologies Ltd (BTL), and checked for
abnormalities and errors by the Biogas Data Controller /17/.
Additionally, these data are checked on site against the data
recorded on daily check sheets, which are sent to BLT by the Site
Technician on a regular basis.
Regular Maintenance /22/ of the key equipment and installations is
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carried out by trained on site personnel /18/ and calibrations /15/ are
conducted by an accredited third party entity according to ISO/IEC
17025:2005 standards every three years in accordance to the
manufacturer’s recommendations and in line with the approved
revised monitoring plan /6/.
e) Cross checks
CCL crosschecked the monthly workbooks /4/ with other sources on
site such as plant log books, and daily check sheets.
f) Check of information flow
CCL checked and verified the flow of information from data
generation, aggregation, to recording, calculation and reporting. The
measurement device sends data signals of the measurements to the
Netrix controller on site every 30 minutes, which then via dial-up
connection through telemetry sends the data to a secure server in
the UK. Data is downloaded into CSV format by BTL, checked, and
aggregated into monthly and annual ER workbooks.

Does the monitoring report (section
D) correctly state all relevant
information and data relating to the
monitoring of parameters during the
monitoring period?

Conclusion

The verification team noted that a flow meter error correction
equation [Error (%) = A*(%CH4)^2+B*(%CH4)+C, with A = 2.70, B = 2.08, C=0.35] was used for calculating the monthly emission
reductions. During site visit interviews, ENER-G indicated that the
flow meter manufacturer Endress+Hauser provided the error
correction equation and constants/33/.
CCL reviewed the content of the monitoring report section D and OK
evaluated its alignment with the requirements of the monitoring plan
and the actual monitoring observed during the site visit and
document review.
It is confirmed by CCL that the presentation of information relating to
this monitoring parameter is accurate and consistent with the
monitoring undertaken during the monitoring period.
CCL confirms that:
OK
• The equipment for monitoring has an appropriate accuracy
and has been controlled and calibrated in accordance with
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•

•

the approved revised monitoring plan;
The monitoring results have been recorded consistently as
per the approved frequency in the approved revised
monitoring plan;
QA/QC procedures have been applied in accordance with the
approved revised monitoring plan.

Data / Parameter
FE
Data Unit
%
Data used to calculate baseline / Baseline
Project / leakage emissions
Description
Flare efficiency (combustion efficiency)
Measured / calculated / Default
Measured and calculated
Checklist Question
Verification Findings
Draft Conclusion
(Including justification and substantiation of information, data
and evidence)
Is
the
monitoring
equipment CCL reviewed whether this parameter was monitored as required in OK
appropriately installed and operated the monitoring plan.
and are the QA/QC procedures During the site visit, CCL confirmed that measurements were not
appropriately applied?
conducted with measurement equipment installed on site, but that
the PP had anticipated measurements of the flare efficiency to be
carried out by third party laboratories.
a) Equipment specification
N/A.
b) Calibration
N/A
c) Measurement/reading/recording frequency
The monitoring plan requires this parameter to be determined on a
quarterly basis, with the first measurement to be made at the time of
installation. It further states that in case the quarterly measurement of
efficiency of the flare is not performed, the efficiency of the flare shall
be a default of 90%.
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According to interviews conducted on site, the flare efficiency test
was carried out in June 2008. CCL confirmed that the initial flare
efficiency test was carried out by Modderfontein Laboratory Services
(Pty) Ltd. (a local South African laboratory) on 08/07/2008 (Report
issued on 11/07/2008) /35/, prior to the crediting period start date,
using internationally accepted methods. The calculation results
showed a methane destruction efficiency of 99.8% /35/.
CCL learnt during site interviews that no further flare efficiency tests
were undertaken during this monitoring period, as there was no
regional availability of accredited laboratories in this period (20092012) to conduct these required flare efficiency tests. The PP
therefore used the default flare efficiency value of 90% for this
monitoring period. This is confirmed to be in line with the approved
revised monitoring plan /6/, and was further substantiated by
verification that both flare units were operated within the design
range for the operational parameters specified by the flare
manufacturer throughout the monitoring period. The verification team
reviewed work instruction WI-TDS-CHL-35 /20/ to confirm the flare
operational parameters (i.e., minimum CH4 concentration, minimum
combustion temperature, and minimum LFG flow rate to flare unit),
and checked these against the monthly workbooks /4/. CCL
confirmed that both flare units were operated within the design range,
under stable conditions and this approach is considered appropriate.
d) QA/QC procedures applied
CCL reviewed the additional QA/QC procedures that were applied.
Regular Maintenance of the flare units /22/ and calibrations of the
respective
monitoring
instruments
(gas
analysing
unit,
thermocouples, and flow meters) /15//14//15/ were carried out by
trained on site personnel /18/ or accredited third party entities on a
regular basis in accordance to the manufacturer’s recommendations
and in line with the approved revised monitoring plan /6/.
e) Cross checks
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CCL crosschecked the primary data for the key flare operational
parameters (i.e., minimum CH4 concentration, minimum combustion
temperature, and minimum LFG flow rate to flare unit) with other
sources such as flare trip logs /12/, work instruction WI-TDS-CHL-35
/20/, and operational reports /11/.
f) Check of information flow
CCL checked and verified the flow of information from data
generation, aggregation, to recording, calculation and reporting. The
measurement devices for the key flare operational parameters (gas
analysing unit, thermocouples, and flow meters) sent data signals of
the measurements to the Netrix controller on site every 30 minutes,
which then via dial-up connection through telemetry sent the data to
a secure server in the UK. Data was downloaded into CSV format by
BTL, checked, and aggregated into monthly and annual ER
workbooks /3/.
In the absence of available laboratories in South Africa during 2009 2012, to conduct the required quarterly flare efficiency tests, the PP
opted for a conservative approach:
• Adopting a 90% default value for the flare efficiency
throughout this monitoring period, and
• Excluding data sets which do not comply with the flare
manufacturer’s recommendation from the overall ER
calculations through an “operational check” formula
embedded in the monthly workbooks. In case that one of the
key flare operational parameters (i.e., minimum CH4
concentration, minimum combustion temperature, and
minimum LFG flow rate to flare unit) does not meet the
requirements defined in work instruction WI-TDS- CHL-35
/20/, the data set applies a flare efficiency of 0%, and no ERs
are claimed for this 30 minutes recording interval.
This approach chosen by the PP complies with the approved revised
monitoring plan /6/ and follows the most recent recommendations
from the CDM-EB, set out in the Tool to determine project emissions
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Does the monitoring report (section
D) correctly state all relevant
information and data relating to the
monitoring of parameters during the
monitoring period?

Conclusion

from flaring gases containing methane /39/.
CCL reviewed the content of the monitoring report section D and OK
evaluated its alignment with the requirements of the monitoring plan
and the actual monitoring approach observed during the site visit and
document review.
It is confirmed by CCL that the presentation of information relating to
this monitoring parameter is accurate and consistent with the
monitoring undertaken during the monitoring period.
CCL confirms that:
OK
• The equipment for monitoring the key flare operational
parameter, to support the chosen default value for flare
efficiency, have an appropriate accuracy and have been
controlled and calibrated in accordance with the approved
revised monitoring plan;
• The monitoring results for monitoring the key flare
operational parameter, to support the chosen default value
for flare efficiency, have been recorded consistently as per
the approved frequency in the approved revised monitoring
plan;
• QA/QC procedures have been applied in accordance with the
approved revised monitoring.

Data / Parameter
Flare Hours
Data Unit
Hours
Data used to calculate baseline / Baseline
Project / leakage emissions
Description
Flare working hours
Measured / calculated / Default
Measured
Checklist Question
Verification Findings
Draft Conclusion
(Including justification and substantiation of information, data
and evidence)
Is
the
monitoring
equipment CCL reviewed whether this parameter was monitored as required in OK
appropriately installed and operated the monitoring plan.
and are the QA/QC procedures
appropriately applied?
a) Equipment specification
During the site visit, CCL checked the equipment that had been
installed to monitor this parameter.
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The flare hours (working hours) were measured using the control
system clock on HMI Netrix Controller. It records date and time
(“time stamps”) electronically and additionally allows manual readings
via a digital display.
b) Calibration
According to interviews conducted on site the control system clock
was regularly maintained in the context of the general site and flare
compound maintenance, and any issues recorded in the monthly
operational reports /11/ The regular maintenance was carried out by
trained on site personnel /18/.
It was also confirmed by BTL though an email (dated 26/09/2012)
that the netrix box generates time/ date stamp given for each
reading. This time is based on GMT, and is crosschecked every time
the Netrix box communicated with the web server in the UK.
Sometimes the time is adjusted by a few seconds if a box has not
had communication with the server for several hours. This process
also ensures the time generated by the box is correct. Each box has
an internal clock which is maintained by the power supply to the box,
and can run for a number of days on its back up battery.
c) Measurement/reading/recording frequency
The revised and approved monitoring plan requires this parameter to
be continuously monitored, and monthly and annually aggregated.
CCL reviewed the display of HMI during the site visit, as well as
monitoring data recorded in the primary data spread sheets /16/, flare
trip logs /12/ and monthly operational reports /11/ and confirmed that
this monitoring parameter is measured continuously, recorded every
30 minutes, and aggregated monthly and annually. This is compliant
with the requirements /36//6/.
Work instruction WI-TDS-CHL-21 /20/ describes the procedure for
site personnel to follow in the event of a flare shut down (flare trip).
The flare units have an auto-start function, which starts 30 minutes
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after a non-critical shutdown. If it is a critical shutdown, the
operations manager or site technician will log the shut down time in
the on-site logbook, disable the auto- start function, and then rectify
the problem. It was further clarified that the HMI system clock is
regularly synchronised with the data Netrix unit, which logs recorded
data and adds date and time as “time stamps” to the primary data
sets sent to the UK server.
d) QA/QC procedures applied
CCL reviewed the additional QA/QC procedures that were applied.
In event of a flare shut down, a Short Message Service (SMS) is sent
to the Operations Manager from ENER-G in accordance to work
instruction WI- TDS-CHL-21 Flare trip log /20/. This prompts
investigation and manual logging of flare trip data in an on-site
checklist upon arrival on site. The manually recorded flare downtime
was then transferred onto electronic spread sheets (“flare trip logs”)
at the end of each month /12/. These flare trip logs were compared
with the monthly workbooks received from BTL on a monthly basis.
The flare downtime in the monthly workbooks /4/ was logged from the
clock on the HMI system.
Upon comparison of the flare down time hours recorded in the
monthly flare trip logs with the respective monthly workbooks it was
observed that for the monitoring period the electronically logged data
in the monthly workbook, recorded approximately twice as much
downtime as the flare trip logs. The emission reductions for this
monitoring period were based on the electronically logged data in the
monthly workbook. This approach is conservative.
e) Cross checks
CCL crosschecked the monthly workbooks /4/ with other sources on
site such as plant log books, and daily check sheets.
f) Check of information flow
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Does the monitoring report (section
D) correctly state all relevant
information and data relating to the
monitoring of parameters during the
monitoring period?

Conclusion

CCL checked and verified the flow of information from data
generation, aggregation, to recording, calculation and reporting. The
HMI system clock sent data signals of the logged date and time
(“time stamps”) to the Netrix controller on site every 30 minutes,
which then via dial-up connection through telemetry sent the data to
a secure server in the UK. These “time stamps” were downloaded
into CSV format by BTL, checked, and transferred into monthly /4/
and annual ER workbooks /3/.
CCL reviewed the content of the monitoring report /1/ section D.2 and OK
evaluated its alignment with the requirements of the monitoring plan
and the actual monitoring observed during the site visit and
document review.
It is confirmed by CCL that the presentation of information relating to
this monitoring parameter is accurate and consistent with the
monitoring undertaken during the monitoring period.
CCL confirms that:
OK
• The equipment for monitoring has an appropriate accuracy
and has been controlled in accordance with the approved
revised monitoring plan;
• The monitoring results have been recorded consistently as
per the approved frequency in the approved revised
monitoring plan;
• QA/QC procedures have been applied in accordance with the
approved revised monitoring plan.

Data / Parameter
Flare temperature
0
Data Unit
C
Data used to calculate baseline / Baseline
Project / leakage emissions
Description
Temperature of flare
Measured / calculated / Default
Measured
Checklist Question
Verification Findings
Draft Conclusion
(Including justification and substantiation of information, data
and evidence)
Is
the
monitoring
equipment CCL reviewed whether this parameter was monitored as required in CL 3
appropriately installed and operated the monitoring plan.
and are the QA/QC procedures
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appropriately applied?

a) Equipment specification
During the site visit, CCL checked the equipment that had been
installed to monitor this parameter.
The flare temperature was measured with Type N thermocouples,
inserted into the flare stacks at two different locations, one measuring
the combustion temperature (bottom thermocouple) and one
measuring the exhaust gas temperature (top thermocouple).
The temperature range for the equipment is from 0°C – 1100°C for
continuous conditions, and from -270°C – 1300°C for short-term
conditions. Instrument tolerance class is II with ±0.0075×T between
333 °C and 1200 °C /23/.
This parameter was measured by the thermocouples with tag
numbers:
Flare 1:
• Top thermocouple: 3092-E-189
• Bottom thermocouple: 3092-E-151
Top thermocouple was exchanged and replaced on 20/02/2010 /14/,
10/03/2010/14/, 22/06/2010/14/ and 19/08/2010 /14/ respectively in
accordance with work instruction WI-TDS-CHL-30 (Instrument
Replacement Procedure) and WI-TDS-CHL-38 (Thermocouple
replacement and functionality check) /20/.
Bottom thermocouple was exchanged and replaced on 06/05/2010
/14/,
14/07/2010/14/,
02/08/2010/14/,
19/08/2010/14/,
30/08/2010/14/, 01/09/2010/14/, 22/09/2010/14/, 29/09/2010/14/,
19/10/2010/14/, 22/11/2010/14/, 30/05/2011/14/, 29/08/2011/14/,
14/09/2011/14/ and 03/10/2011/14/ respectively in accordance with
work instruction WI-TDS-CHL-30 Instrument Replacement Procedure
and WI-TDS-CHL-38 (Thermocouple replacement and functionality
check) /20/.
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Flare 2:
• Top thermocouple: 3449-E-188
• Bottom thermocouple: 3449-E-151
Top thermocouple was exchanged and replaced on 07/05/2010 /14/
in accordance with work instruction WI-TDS-CHL-30 Instrument
Replacement Procedure and WI-TDS-CHL-38 (Thermocouple
replacement and functionality check) /20/.
CL 3:
During site visit upon inspection of records, CCL observed that the
list provided in the monitoring report for replacement of equipment
was not fully complete and failed to capture the replacement of key
equipment like thermocouples. PP should provide the same.
The PP in section B.1 of the revised MR has provided the
complete list of equipment that was replaced during the
monitoring period.
The date has been corrected to 10/02/2010 and the instance
(19/10/2010) when a thermocouple was replaced but not clearly
reflected in the MR has been included correctly in section B.1
Hence CL 3 is closed.
b) Calibration
The equipment should be regularly maintained and calibration
checks are performed regularly in accordance with the approved
revised Monitoring Plan /6/.
CCL confirmed based on document review on site, i.e. monthly
operational reports /11/ that the thermocouples were regularly
maintained, and their functionality tested in accordance with work
instruction (WI-TDS-CHL-38) /20/, in the context of the general site
and flare compound maintenance. The regular maintenance and
functionality tests were carried out by trained on site personnel /18/.
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During on site interviews the PP clarified that these pieces of
equipment are factory calibrated, and were confirmed to be regularly
functionality tested /34/. Thermocouples were exchanged and
replaced when malfunction was detected /14/. CCL confirms that
these replacements took place on Flare 1 and Flare 2 in accordance
with work instruction WI-TDS-CHL-30 and WI-TDS-CHL-38 /20/.
c) Measurement/reading/recording frequency
The revised and approved monitoring plan requires this parameter to
be continuously monitored, and monthly and annually aggregated.
CCL reviewed the monitoring data recorded in the monthly
workbooks /4/, and confirmed that this monitoring parameter was
measured continuously, recorded every 30 minutes, and aggregated
monthly and annually. This is compliant with the requirements /36//6/.
d) QA/QC procedures applied
CCL reviewed the additional QA/QC procedures that were applied.
The functionality of the thermocouples Type N was regularly checked
with a portable thermocouple Type K suitable for measurements of a
temperature range 0 to +1100°C (continuous) and a temperature
range between −180 to +1300°C (short term).
Upon detection of mal-function, the thermocouple was exchanged
according to work instruction WI-TDS-CHL-30 /14//20/.
Recorded monitoring data was quality checked by BTL on a monthly
basis, and the monthly workbooks /4/ include an “operational check”
excluding data sets outside the design parameters for the flare
temperature.
e) Cross checks
CCL crosschecked the primary data spread sheets /16/ with other
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sources such as monthly operational reports /11/ and work instruction
WI- TDS-CHL-35 /20/.
f) Check of information flow

Does the monitoring report (section
D) correctly state all relevant
information and data relating to the
monitoring of parameters during the
monitoring period?

Conclusion

CCL checked and verified the flow of information from data
generation, aggregation, to recording, calculation and reporting. The
measurement devices sent data signals of the flare temperature
measurements to the Netrix controller every 30 minutes, which then
via dial-up connection through telemetry sends the data to a secure
server in the UK. Data is downloaded into CSV format by BTL,
checked, and aggregated into monthly and annual ER workbooks.
CCL reviewed the content of the monitoring report section D and OK
evaluated its alignment with the requirements of the monitoring plan
and the actual monitoring observed during the site visit and
document review.
It is confirmed by CCL that the presentation of information relating to
this monitoring parameter is accurate and consistent with the
monitoring undertaken during the monitoring period.
CCL confirms that:
OK
• The equipment for monitoring has an appropriate accuracy
and has been controlled in accordance with the approved
revised monitoring plan;
• The monitoring results have been recorded consistently as
per the approved frequency in the approved revised
monitoring plan;
• QA/QC procedures have been applied in accordance with the
approved revised monitoring plan.

Data / Parameter
EL
Data Unit
kWh
Data used to calculate baseline / Baseline
Project / leakage emissions
Description
Electricity generated
Measured / calculated / Default
N/A
Checklist Question
Verification Findings
(Including justification and substantiation of information, data
and evidence)
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Is
the
monitoring
equipment CCL reviewed whether this parameter was monitored as required in OK
appropriately installed and operated the monitoring plan.
and are the QA/QC procedures
appropriately applied?
a) Equipment specification

OK

During the site visit, CCL confirmed that the electricity generation
component of this project was not installed and operational. No LFG
was used for electricity generation.
b) Calibration
N/A
c) Measurement/reading/recording frequency
N/A
d) QA/QC procedures applied
N/A
e) Cross checks
N/A
f) Check of information flow
N/A
Does the monitoring report (section CCL reviewed the content of the monitoring report /1/ section D.2 and OK
D) correctly state all relevant confirmed its alignment with the requirements of the monitoring.
information and data relating to the
monitoring of parameters during the
monitoring period?
Conclusion
CCL confirms that the electricity generation component of this project OK
is not installed, and no LFG was used for electricity generation during
this monitoring period.
Data / Parameter

ELIMP
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Data Unit
kWh
Data used to calculate baseline / Project
Project / leakage emissions
Description
Electricity consumed by project (blowers)
Measured / calculated / Default
Measured and calculated
Checklist Question
Verification Findings
Draft Conclusion
(Including justification and substantiation of information, data
and evidence)
Is
the
monitoring
equipment CCL reviewed whether this parameter was monitored as required in OK
appropriately installed and operated the monitoring plan.
and are the QA/QC procedures
appropriately applied?
a) Equipment specification
During the site visit, CCL checked the equipment that had been
installed to monitor this parameter.
The PP employed a kWh meter for electricity and measurement of
operating time of the blower.
However, the PP clarified on site that this parameter was monitored
for operational purposes only. Since the applied methodology
AM0011 /36/ does not require this parameter to be monitored. This
was confirmed as well in AM_CLA_0128 /38/.
b) Calibration
N/A ( Not required to be monitored as per AM0011 /36/ as well as
AM_CLA_0128 /38/).
c) Measurement/reading/recording frequency
Monitoring data were recorded monthly in operational reports /11/.
d) QA/QC procedures applied
Devices were regularly maintained and serviced /22/ in accordance
to the manufacturer’s recommendations.
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e) Cross checks
N/A
f) Check of information flow
Monitoring data were recorded monthly in monthly operational
reports /11/.
Does the monitoring report (section CCL reviewed the content of the monitoring report /1/ section D.2 and OK
D) correctly state all relevant confirmed its alignment with the monitoring on site.
information and data relating to the
monitoring of parameters during the
monitoring period?
Conclusion
CCL confirms that the electricity consumption for this monitoring OK
period has been monitored as per approved revised monitoring plan
/6/ and AM_CLA_0128 /38/.

OK

OK

3.4.4 Management and Operation System
CCL evaluated the management systems in place to implement the monitoring of the project activity. This included the organisational structure, roles and
responsibilities, data collection, transfer and aggregation procedures, training of personnel, data storage and archiving and emergency procedures for the
monitoring system.
The monitoring plan has established procedures for the management and operational system of monitoring and the detailed procedures for management and
implementation of the monitoring of the project activity are set out in the management structure /17/, the work instructions /20/, and the data flow diagrams /24/
and are summarised as follows:
EnviroServ, the project operator, is ISO9000 and ISO14001 certified and the project activity has a documented, site specific, quality management system in
place, called the Chloorkop Landfill Gas Management system, which comprises several work instructions /20/.
An internal audit was conducted by Amanda Olivier (16/11/2010) and Marti Van Zyl (28/11/2011) /21/ and the work instructions updated accordingly.
Organisational structure and roles and responsibilities
The organisational structure and roles responsibilities for the project implementation are defined in job descriptions attached to the management structure /17/
and are included in Section C in the Monitoring Report /1/.
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Data collection, transfer, aggregation, and storage
The procedures for the generation, aggregation, recording and storage of data, as well as calculation of emission reductions are described in the work
instruction WI-TDS-CHL-35 Flare data management /20/, and the data flow diagrams /24/.
Training of personnel
The training records for the ENER-G Systems Site Technician and the Site Manager were available /18/, and interviews with ENER-G System staff on site
proved that they are familiar with the equipment and procedures relevant to their areas of responsibility.
Emergency procedure for monitoring system
The procedures to be followed in the event of e.g., flare shut down (under normal and emergency operating conditions) are documented in work instruction WITDS-CHL-27 Emergency Procedure /20/.
Checklist Question

Has
an
appropriate
management
and
operational system been
established for monitoring
and reporting, including
responsibilities
and
authorities,
been
established in accordance
with the monitoring plan?

Verification Findings
(Including justification and substantiation of information, data and
evidence)
Based on document review and interviews undertaken during the site visit, CCL
confirmed that an appropriate management and operational system established
for monitoring and reporting, including responsibilities and authorities, been
established in accordance with the monitoring plan.
Line diagram
The monitoring report includes comprehensive details of the site layout /10/,
monitoring equipment, measurement points, data flows /24/, data management
and quality control systems.
Data review
ENER-G receives the monthly workbooks /4/ from BTL and submits these along
with the monthly operational reports /11/, flare trip logs /12/, maintenance
schedules /22/, and other operational data /25//18/ to EnviroServ with a
coversheet designed to record the relevant data reviews and comments by
relevant role- players.
EnviroServ has outsourced the data management, calculations, and data
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reviews to ENER-G, and evidence for data reviews and conducted QA/QC was
recorded. CCL was provided with the management review meeting minutes /21/
which reflect the discussions between EnviroServ and respective role-players,
and evidence for the conducted data reviews /26/. They were evaluated and
found to be appropriate.
Data security, protection and integrity
Monitoring data is generated from the monitoring equipment and send to the
Netrix system in an electronic format, which can’t be tampered with. Once the
information is sent via GPRS sim (telemetry) to the Netrix’s website in the UK, it
is held securely. Access to the gathered data is only possible via username and
password, which are provided by Netrix upon either EnvisoServ’s or BTL’s
request. These logon details are then passed to the relevant site operative.
Although data can be downloaded from the Netrix server, this is in a CSV
format. No individual can access the raw data held on the Netrix server. It is
completely secure.
With regards to the monthly and annual ER workbooks /4//3/, BTL does not
password protect workbooks for any of their sites as the workbooks are in
Microsoft excel format, and passwords in excel can easily be deactivated or bypassed. All data is transferred via email and CD from ENER-G to EnviroServ on
a monthly basis, and is received and archived on a folder on the EnviroServ
access controlled server. The CD’s are archived in a secure locked cupboard.
Access to the server is controlled via the IT department using the following
process:
• The user needs to fill in a user application form requesting access to
this folder.
• The Process Operations Manager needs to approve access to this
group by signing off the application form.
• The signed form needs to be either scanned and e-mailed, or faxed to
the IT department.
• A call needs to be logged with service desk to request access to this
group.
• One of the System Administrators will then grant access to this group.
• For the access to take affect the user will need to log off and log back
onto the system.
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During the site visit, the IT manager also explained and demonstrated about the
members that have access to the folders and the type of access that they have.
QA/QC procedures
The verification team compared the roles and responsibilities /17/, the work
instructions /20/ and the data flow /24/ and interviewed the PP on their
respective implementation on site.
The respective work instructions are aligned with the existing QMS documents
for the actual on site implementation,
Moreover, the verification team noted that the current Quality Management
System and work instructions (WI-TDS-CHL-23; WI-TDS-CHL-30; WI-TDSCHL-37; WI-TDS-CHL-38) /20/ contain specific maintenance measures or
requirements for the replacement of the key monitoring instruments, in events of
failures (emergency operating conditions) relevant for this CDM activity.
Conclusion
CCL confirms that the monitoring of all relevant parameters has been carried out in accordance with the approved revised monitoring plan and relevant CDM
EB requirements. It is confirmed that data acquisition process, data transferring process, archiving process and reporting process occur as required by the
monitoring plan. The monitoring report provides an accurate description of the monitoring for all parameters throughout the monitoring period.

3.5 Data and parameters determined at registration and not monitored
The verification team evaluated the status of data and parameters that were determined at registration and not monitored during the monitoring period,
including default values and factors, and confirmed whether they were correctly presented in Section D.1 of the monitoring report and applied correctly in the
emission reduction calculations.
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Parameters
GWPCH4

DCH4

Data and parameters that were determined at registration and not monitored during the monitoring period
Description
Presented correctly in section D.2 of the Monitoring Report and
Draft Conclusion
applied correctly in the emission reduction calculations?
Global Warming Potential CCL confirms that this parameter was correctly derived from the OK
of methane
registered PDD, and is accurately presented in section D.1 of the
monitoring report and applied appropriately in the emission reduction
calculations.
Density of methane at 0
CCL confirms that this parameter was correctly derived from EB 28 Annex OK
degree Celsius and 1,013 13, and is accurately presented in section D.1 of the monitoring report and
bar
applied appropriately in the emission reduction calculations.

Final
Conclusion
OK

OK

3.6 Assessment of data and calculation of GHG emission reductions
As per VVS (§ 244) section D.5 CCL evaluated the calculations applied to determine the emission reductions during the monitoring period resulting from
implementation of the project activity. In conducting this evaluation, the verification team evaluated whether:
•

•
•
•
•

A complete set of data for the monitoring period was available, and whether the most conservative assumption has been applied in any case where only
partial data are available because activity levels or non-activity parameters have not been monitored in accordance with the monitoring plan unless a
deviation has been approved (see section 3.4.3).
Information provided in the monitoring report has been cross checked with other sources such as log books, inventories, purchase records, laboratory
analysis (see section 3.4.3)
Calculations of baseline, project and leakage emissions have been carried out in accordance with the formulae and methods described in the monitoring
plan and the applied methodology.
Any assumptions used in the emission calculations have been justified
Appropriate emission factors, IPCC default factors and other reference values have been correctly applied. CCL reviewed the emission reduction
calculations in Section E of the monitoring report.

The GHG emission reductions achieved by the project activity are calculated in accordance with the approved methodology. In accordance with the
methodology applied in this project AM0011 “Landfill gas recovery with electricity generation and no capture or destruction of methane in the baseline scenario”
Version 2, the GHG emission reductions achieved by the project activity are calculated using the following equation:
ERy = MDproject,y x GWPCH4
According to the applied methodology the project emission PEy =0, and the project leakage LEy =0. Therefore, the project emission reduction is equal the
baseline emission:
ERy = BEy = MDproject,y x GWPCH4
with
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MDproject,y = CH4flared,y + CH4leachate,y + CH4electricity,y
Since there was no methane use for leachate evaporation or electricity generation during this monitoring period:
CH4leachate,y = 0, and CH4electricity,y = 0; hence the above formula was simplified to:
MDproject,y = CH4flared,y
with
CH4flared,y = LFGflared,y * WCH4 * DCH4 * FE
A fixed Global Warming Potential for methane (GWPCH4) was determined in the registered PDD /5/ of 21 tCO2e/tCH4 to be used in the emission reduction
calculation for the first crediting period.
The amount of LFG sent to the flare units (LFGflared,y) is measured by the thermal mass flow meters, and the fraction of methane in the captured LFG (W CH4) is
measured by an in-line fixed gas analysing unit; both installed at the flare compound and cross checked on site, with plant log books, and daily check sheets.
The density of methane (DCH4) is derived from methodology ACM0001, version 1, and flare efficiency (FE) is derived from the approved revised monitoring plan
/6/; both applying fixed default values.
3

The total amount of LFG sent to the flare units (LFGflared,y) was 48,387,483 Nm and the weighted average fraction of methane in the captured LFG (W CH4) was
3
50.1% v/v and the calculation of these is clearly presented in the emission reduction (ER) spread sheet /3/ and supported by appropriate evidence (see section
3.4.3.)
Project Emissions from electricity consumption were monitored throughout the Monitoring Period as indicated in Section 3.4.3 above, and did not need to be
taken into account for the emission reduction calculations, following the Meth Panel’s recommendations set out in AM_CLA_0128 /38/.
Checklist Question
Were
data
available
throughout the monitoring
period in accordance with
the monitoring plan and
methodology?

3

Verification Findings
(Including justification and substantiation of information, data and evidence)
As shown in the emission reduction calculation spreadsheet /2/ and confirmed by CCL during
the site visit, data were available throughout the monitoring period in accordance with the
monitoring plan and methodology.

Draft
Conclusion
Refer CL 2

Final
Conclusion
OK

Refer CL 2 above.

This value represents the annual weighted average fraction of methane in the captured LFG, and was not used for the emission reduction calculations. The fraction of methane
used for the emission reduction calculations is the daily weighted average, which is clearly presented in the monthly emission reduction (ER) spread sheets /4/
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The PP has included the occasion on 04/02/2011 in section D.1 of revised monitoring
report as well as in the consolidated summary workbook when the calibration of the
fixed gas analyzing unit (GIR 5000) using the span gas gave values greater than the
stated accuracy of the instrument.
The PP consequently corrected the emission reduction calculations conservatively, by
deducting the detected instrument error (2.1%, 2.3%, 2.2%, 2.1%, 2.1% and 2.0%
respectively).
Since it was not clear from what day the instrument started giving values greater than
the stated accuracy of the instrument, so all methane measurements from the day of the
last calibration with results within the manufacturer’s specified stability of 2% full-scale
to the day (including) of the next calibration with results within the manufacturer’s
specified stability of 2% full-scale were corrected for all the occasions.
As the monitoring report and emission reduction calculation sheet has suitably modified
to set the emission reduction to zero (conservative value) for the days when the methane
analyser card was replaced / non-functional.
On 09/06/2010 the CO2 analyser card for Flare 1 was replaced but the methane analyser
card was within the specified accuracy limit for the instrument.

Has the project participant
used appropriate methods
and
formulae
for
calculating
baseline,
project
and
leakage
emissions?
Has the project participant
justified all assumptions,
emission
factors
and
default values that have
been applied?

Hence CL 2 is closed.
CCL confirmed that the calculation of baseline, project and leakage emissions as set out in the
emission reduction calculation spreadsheet /3/ has been based on appropriate methods and
formulae and that the calculation of emission reductions during the monitoring period is
accurate and in line with the revised approved monitoring plan /6/ and applied methodology
/36/.
CCL evaluated the emission reduction calculation spreadsheet /3/ and reviewed all
assumptions, emission factors and default factors that have been applied and confirmed that all
have been appropriately justified and applied.
In the absence of available laboratories in South Africa during the monitoring period (20102012), to conduct the required quarterly flare efficiency tests, the PP chose a 90% default value
for the flare efficiency throughout this monitoring period. This was verified and deemed
appropriate and conservative since:
• Data sets that did not comply with the flare manufacturer’s minimum operational
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Do the monitoring report
(section E) and associated
emission
reduction
spreadsheet
correctly
present the data and
formulae used to calculate
the reported emission
reductions?

parameters (CH4 fraction in LFG, LFG flow to flare, flare temperature, etc.) were
excluded from the overall ER calculations through an “operational check” formula
embedded in the monthly workbooks. In case that one of the key flare operational
parameter (i.e., minimum CH4 concentration, minimum combustion temperature, and
minimum LFG flow rate to flare unit) does not meet the requirements defined in work
instruction WI-TDS-CHL-35 /20/, the data set applies a flare efficiency of 0%, and no
ERs are claimed for this 30 minutes recording interval.
• This approach chosen by the PP complies with the approved revised monitoring plan
/6/ and
• This approach follows the most recent recommendations from the CDM- EB, set out in
the Tool to determine project emissions from flaring gases containing methane /39/.
CCL reviewed the emission reduction spreadsheet /3/ and monitoring report section E.1 /1/ to
evaluate whether the data and formulae to calculate the emission reductions have been
correctly presented.
Refer CL 2.
The PP has included the occasion on 04/02/2011 in section D.1 of revised monitoring
report as well as in the consolidated summary workbook when the calibration of the
fixed gas analyzing unit (GIR 5000) using the span gas gave values greater than the
stated accuracy of the instrument.
The PP consequently corrected the emission reduction calculations conservatively, by
deducting the detected instrument error (2.1%, 2.3%, 2.2%, 2.1%, 2.1% and 2.0%
respectively).
Since it was not clear from what day the instrument started giving values greater than
the stated accuracy of the instrument, so all methane measurements from the day of the
last calibration with results within the manufacturer’s specified stability of 2% full-scale
to the day (including) of the next calibration with results within the manufacturer’s
specified stability of 2% full-scale were corrected for all the occasions.
As the monitoring report and emission reduction calculation sheet has suitably modified
to set the emission reduction to zero (conservative value) for the days when the methane
analyser card was replaced / non-functional.
On 09/06/2010 the CO2 analyser card for Flare 1 was replaced but the methane analyser
card was within the specified accuracy limit for the instrument.
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Hence CL 2 is closed.
CCL confirms that all data and formulae in the final documents have been correctly presented.
Conclusion
Emission reductions have been calculated in accordance with the monitoring plan and the applied methodology, and it was determined that the data processing
and emission reductions calculations resulted in real and measurable emission reductions.
Where there was any unavailability of data, conservative assumptions have been made. All assumptions, emission factors and default values have been
justified and the information has been cross-checked with other sources.

3.7 Comparison of provided emission reductions against those stated in PDD
CCL reviewed the monitoring report to confirm that the PP has compared the emission reductions with the number of emission reductions estimated in the
registered PDD /5/ for an equivalent number of days as the monitoring period.
Emission reductions for this monitoring period predicted in the registered PDD = 522,497 tCO2e
Emission reductions reported in the monitoring report for this monitoring period = 326,017 tCO2e
Checklist Question
Has the PP included (in
section
E.6
of
the
monitoring
report)
a
comparison
of
the
emission reductions for
this monitoring period
with
the
emission
reductions
for
an
equivalent
length
of
monitoring based on the
estimates in the PDD?
Has
the
PP
provide
appropriate
explanation
for
any
increase
in

Verification Findings
(Including justification and substantiation of information, data and evidence)
CCL reviewed the monitoring report /1/, section E.5, and confirmed that the PP has presented a
clear comparison of the emission reductions during the monitoring period with the prediction in
the registered PDD /5/.

Draft
Conclusion
OK

Final
Conclusion
OK

As the emission reductions are less than the estimation in the registered PDD /5/ for an
equivalent number of days, no further explanation is required; however the PP provided a brief
justification for the decrease in emission reductions for this monitoring period in section E.6 of

OK

OK
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emission
reductions
compared
with
the
prediction made in the
PDD?

the Monitoring Report /1/:
•
•

Flare downtime, and
Reduced amount of MSW entering the landfill site.

Conclusion
The PP has appropriately presented the emission reductions for the monitoring period and has provided an appropriate explanation.

3.8 Other observations
None

3.9 Reporting on Materiality
The threshold of materiality was evaluated based on §10 and §17 of “Guideline on the application of materiality in verification” Version 01.0 (Annex 6, EB 69)
/42/. It was concluded that the materiality threshold applicable to the project activity based on actual emission reductions achieved is 1% of 326,017, which is
equal to 3260 tCO2e.
Table D: Risk & Materiality Assessment

Parameters
Q

LFGflared,y

LFGleachate,y
LFGelectricity,y
W CH4

Description
Total amount of landfill gas
collected
at
normal
temperature and pressure
Total amount of landfill gas
flared
Total amount of landfill gas
used
for
leachate
evaporation
Total amount of landfill gas
used
for
electricity
generation
Methane fraction in landfill
gas

Materiality Risk Assessment
Impact on
Justification
Materiality
Y
Directly related to ERs
generated

Sources of error / omission /
misstatements

Procedures to control
Risk

Calibration of Meter
Measurement, reading, recording
and transposition of primary data
Calibration of Meter
Measurement, reading, recording
and transposition of primary data
Not Applicable

Calibration records /15/
Data and information flow
/24/
Calibration records /15/
Data and information flow
/24/
N/A

Y

Directly related to ERs
generated

N

Value is zero for the
monitoring period.

N

Value is zero for the
monitoring period.

Not Applicable

N/A

Y

Directly related to ERs
generated

Calibration of gas analyzer

Calibration records /15/
and work instruction /20/
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FE

Flare
efficiency
(combustion efficiency)

N

Flare Hours

Flare working hours

Y

Flare Temp.

Temperature of flare

EL

Electricity Generated

ELIMP

Electricity consumed
project (blowers)

Y

N
by

N

Uses a default value in
accordance with the
methodology.
Directly related to ERs
generated

Measurement, reading, recording
and transposition of primary data
Not Applicable

Data and information flow
/24/
N/A

Calibration of control system clock

Measurement, reading, recording
and transposition of primary data
Not Applicable

Internal web-based
calibration /15/
Data and information flow
/24/
Work instruction /20/ and
replacement records /14/
Data and information flow
/24/
N/A

Not Applicable

N/A

Measurement, reading, recording
and transposition of primary data
Thermocouple functionality test

Directly related to ERs
generated

Value is zero for the
monitoring period.
Value is zero for the
monitoring period (in
line with F-CDM-AMClar_Resp_ver 01 AM_CLA_0128) /38/

Table E: Risk & Materiality Assessment (contd…)

Parameters
Q

Sources
of
error
/
omission
/
misstatements
Calibration
of
Meter

Procedures
to control
Risk

Measurement,
reading,
recording
and
transposition of

Data
and
information
flow /24/

Degree of Control

Low
Calibration
records /15/

Medium

Degree of Risk

High
X

Low
X

X

X

4

5

Medium

High

4

Low risk signifies the risk of material misstatement (>815 tCO2e)
Medium risk signifies the risk of material misstatement (>1630 tCO2e)
6
High risk signifies the risk of material misstatement (>3260 tCO2e)
5
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primary data

LFGflared,y

Calibration
of
Meter
Measurement,
reading,
recording
and
transposition of
primary data

Calibration
records /15/
Data
and
information
flow /24/

LFGleachate,y

Not Applicable

N/A

N/A

LFGelectricity,y
W CH4

Not Applicable
Calibration
of
gas analyzer

N/A
Calibration
records /15/
and
work
instruction
/20/

N/A

X

X

Low

X

X

Low

N/A

N/A

N/A

N/A

N/A

N/A

N/A
X

N/A

N/A

N/A
X

N/A

N/A
Low

is transferred to a workbook,
which is crosschecked and
reconfirmed with the manual
readings taken on-site. This
process checks, corrects and
nullifies any possible error in
uploading and transposing. The
DoE verified the same during
site visit. Hence, identified risk is
mitigated.
Cross-checked with calibration
certificates (100%)
Monitoring data is generated
from the monitoring equipment
and send to the Netrix system in
an electronic format. The same
is transferred to a workbook,
which is crosschecked and
reconfirmed with the manual
readings taken on-site. This
process checks, corrects and
nullifies any possible error in
uploading and transposing. The
DoE verified the same during
site visit. Hence, identified risk is
mitigated.
N/A
N/A
On
occasions
when
the
calibration of the fixed gas
analyzing unit (GIR 5000) using
the span gas gave values greater
than the stated accuracy of the
instrument,
the
following
approach was followed:
Since it was not clear from what
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day the instrument started giving
values greater than the stated
accuracy of the instrument, so all
methane measurements from the
day of the last calibration with
results within the manufacturer’s
specified stability of 2% full-scale
to the day (including) of the next
calibration with results within the
manufacturer’s specified stability
of 2% full-scale were corrected
for all the occasions.

Measurement,
reading,
recording
and
transposition of
primary data

Data
and
information
flow /24/

FE

Not Applicable

N/A

Flare Hours

Calibration
of
control system
clock

Internal webbased
calibration
/15/

N/A

N/A

X

X

N/A

N/A

X

X

Low

N/A
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This is a conservative approach
and hence the risk is mitigated.
Monitoring data is generated
from the monitoring equipment
and send to the Netrix system in
an electronic format. The same
is transferred to a workbook,
which is crosschecked and
reconfirmed with the manual
readings taken on-site. This
process checks, corrects and
nullifies any possible error in
uploading and transposing. The
DOE verified the same during
site visit. Hence, identified risk is
mitigated.
N/A
Inbuilt Netrix system generates
time stamps for all the readings.
Time stamps are crosschecked
each time the netrix system
communicates with the server in
UK. This time is based on GMT.
The time is adjusted for few
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Measurement,
reading,
recording
and
transposition of
primary data

Data
and
information
flow /24/

X

X

Low

Thermocouple
functionality test

Work
instruction
/20/
and
replacement
records /14/

X

X

Low

Measurement,
reading,
recording
and
transposition of
primary data

Data
and
information
flow /24/

EL

Not Applicable

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

seconds if the system does not
communicate with server for few
hours. This comes to an
accuracy class of 0.05%, which
is acceptable.
The
instantaneous
data
generated is compared and
checked by the web-based
server against GMT. The time is
adjusted for few seconds if the
system does not communicate
with server for few hours. This
comes to an accuracy class of
0.05%, which
The monitoring system has an
inbuilt operational control where
no emission reductions are
generated
as
soon
the
temperature in flare drops below
the minimum threshold of 700
0
C. The same is conservative
and hence the risk is low.
Monitoring data is generated
from the monitoring equipment
and send to the Netrix system in
an electronic format. The same
is transferred to a workbook. The
functionality of thermocouple is
such that it either gives the true
reading or reads zero (in case of
failure). For the period when
thermocouple is dysfunctional a
zero reading is recorded and no
ERs are generated for that
duration.
N/A

ELIMP

Not Applicable

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Flare Temp.

X

X
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Conclusion:
Based on the review of PDD, monitoring report, emission reduction calculation workbook and the data provide and the assessment carried out above, CCL
concludes that the data presented in the monitoring report and emission reductions determined from that data are considered to be complete, transparent and
free of material error or omissions or misstatements.

Carbon Check (Pty) Ltd |Ground Floor| Block A| 374 Rivonia Boulevard| Rivonia| |Johannesburg|2128|Republic of South Africa|

67

VERIFICATION REPORT
CDM VERIFICATION REPORT NO CCL0033/ECLGRP/12082011

4 SUMMARY OF FINDINGS
Corrective Actions (CARs)

Response by project participants

CAR 1:

The revised monitoring report and summary The monitoring report uploaded on the UNFCCC
workbook for the period 01/01/2010 to website has the monitoring period as 01/01/2010 –
31/03/2012 was submitted.
31/12/2010.

The initial webhosted monitoring report had the monitoring period
as 01/01/2010 – 31/1/2/2010 that was subsequently changed to
01/01/2010 – 31/12/2012. PP shall correct the same.
Moreover, the version of webhosted monitoring report is indicated
as version 03 and the version of the subsequent monitoring report
with revised monitoring period (01/01/2010 – 31/12/2012) is
indicated as version 02. PP shall explain the reason for the same
and correct it.

Verification Conclusion

The version number of the monitoring report
was given as 02. This was an error and it
should have been version 04. Subsequently
the version number of all the other reports
submitted to DoE after that have been
revised.

Subsequently PP requested to change the
Monitoring Period dates from 01 Jan 2010 - 31
Dec 2010 to 01/01/2010 to 31/03/2012. The DoE
through a mail dated 08/06/2012 requested the
CDM Team at UNFCCC Secretariat to allow for
the same.

The revised final monitoring report with
correct version number is: EnvChlMonRep
Jan2010 – Mar2012 Ver 9 Update
26Sep2012.

The UNFCCC secretariat then through a mail
dated 15/06/2012 confirmed the change of
Monitoring Period dates from 01 Jan 2010 - 31
Dec 2010 to 01/01/2010 to 31/03/2012. The same
is also visible on the project view page.

The associated summary workbook file is:
Chloorkop Workbook Summary Jan2010 – The PP submitted the revised monitoring reports
Mar2012 Rev 4 Update14Sep12.
with changed version number. The final report has
version number mentioned as version 9.
Hence, CAR is closed.
CAR 2:
During the site visit the verification team observed that the span
gas cylinder used to calibrate the gas analyser had expired in
January and it was only replaced with a new cylinder in April 2012.
PP shall explain how this was taken into account for the emission
reduction calculations for this monitoring period and also explain
what actions or procedures have been established to ensure that
the same is not repeated again.

PP has provided a span gas calibration report
dated 27/08/2012. The report shows that a
comparison test was conducted on two types of
gases:
3. SPAN GAS 1: span gas which was used
after “use by date”, 01/01/2012.
4. SPAN GAS 2: new span gas only received
on site on 01/03/2012.
The comparison test was conducted using 2
A procedure was provided and placed in different types of gas analyzers for flare 2:
Dropbox for an EnviroServ management
3. GIR 5000
The expired span gas cylinder was checked
using the fixed gas analyser GIR500 when
calibrating the GIR with the new span gas
cylinder. This showed that the composition of
the gas in the expired cylinder was in
accordance with the original specifications for
the cylinder. A report on this was provided
and placed in Dropbox.

Carbon Check (Pty) Ltd |Ground Floor| Block A| 374 Rivonia Boulevard| Rivonia| |Johannesburg|2128|Republic of South Africa|

Page A-1

VERIFICATION REPORT
CDM VERIFICATION REPORT NO CCL0033/ECLGRP/12082011

Corrective Actions (CARs)

Response by project participants
Verification Conclusion
representative to check that new span gas is
4. GA 2000 (portable gas meter)
ordered in sufficient time before old one The result shows that span gas 1, even though
expires.
past it’s “use by date”, is still fine as these readings
are as per normal and within the plus/minus 2 %
accuracy range.
The PP has also provided work instruction manual
(SW-CHLKP-GF-WI-041) /20/ dated 23/08/2012
which sets out the procedure for ensuring that the
cylinders of span gas used for calibrating gas
analysers GIR 5000 and portable gas meter GA
2000 is ordered in sufficient time before the
cylinder has passed its expiry date.
The same is found to be acceptable.
Hence CAR is closed.

Clarification Requests (CLs)

Response by project participants

Verification Conclusion

CL 1:

The most recent calibration certificates for The most recent calibration certificates have been
flow meters 99047602000 and A309F902000 provided for the flow meters:
PP Should provide the most recent version of calibration were submitted and placed in Drop box. Also
• 99047602000: dated 24/10/2008
certificates for thermal mass flow meters namely 99047602000 submitted and placed in Dropbox was the
• A309F902000: dated 01/04/2008
and A309F902000.
most recent calibration certificate for
99047702000.
As per the manufacturer’s recommendations the
required calibration frequency for these thermal
mass flow meters is every 3 years. In that case the
A letter from the supplier of the flow meter calibration for flow meter 99047602000, which is
confirms that the validity period for calibration currently in use, was due after 23/10/2011.
is 3 years from the date of installation (taken
into service) after the instrument has been However in section D.2 of the revised MR, PP has
calibrated.
stated, “Calibration frequency is 3 years. Validity of
calibration is 3 years from time the flow meter is
taken into service after calibration.”
With regard to the above observation the PP
needs to either substantiate the above statement
with suitable documentary evidences or needs to
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Corrective Actions (CARs)

Response by project participants

Verification Conclusion
adjust the emission reductions in a conservative
manner for the period 23/10/2011 to 31/03/2012
as an un-calibrated meter was used for measuring
gas flow.
A letter dated 21/11/2008 from the Endress +
Hauser (technology supplier) /15/ has been
submitted by PP which clearly states, “regarding
flow meter calibration, we consider calibration of
the instrument to be affective from the date of
commissioning or installation on site”.
The flow meter 99047602000, was put into use
23/11/2009 and hence the calibration of the same
is valid until 22/11/2012.
Hence CL is closed.

CL 2:
During the review of monthly calibration checks /15/, it was
observed that apart from the 5 occasions i.e., (2/8/10, 1/4/11,
1/8/11, 3/11/11, 30/11/11) mentioned for flare 1 in section D.1 of
the monitoring report there was one more occasion (04/02/11)
when the calibration of the fixed gas analyzing unit (GIR 5000)
using the span gas gave values greater than the stated accuracy
of the instrument. Moreover, for flare 1 there were 2 occasions
(12/05/10 and 09/06/10) and for flare 2 there was once occasion
(15/06/10) when no results for calibration check has been
provided in the monthly calibration checks /15/. PP shall clarify
why these incidences were not included in the monitoring report
(section D.1) and how these results were taken into account for
the emission reduction calculations for this monitoring period.

The revised MR and summary workbook (see The PP has included the occasion on 04/02/2011
CAR 1) includes the 04/02/11 occasion.
in section D.1 of revised monitoring report as well
as in the consolidated summary workbook when
No calibration data was reported for flare 1 the calibration of the fixed gas analyzing unit (GIR
for 12/5/10 as the methane card in the 5000) using the span gas gave values greater than
analyser had failed and had to be replaced. the stated accuracy of the instrument.
As the card had failed and was not reading,
no calibration was possible. Up until 10/5/10, The PP consequently corrected the emission
i.e. two days before the card failed, the reduction calculations conservatively, by deducting
methane analyser readings were stable, but the detected instrument error (2.1%, 2.3%, 2.2%,
became erratic thereafter with most of the 2.1%, 2.1% and 2.0% respectively).
readings being zero and therefore zero
calculated ERs. Also, as the previous 3 Since it was not clear from what day the
calibrations were within the stated accuracy it instrument started giving values greater than the
is assumed that this calibration, had it been stated accuracy of the instrument, so all methane
possible, would also have been within the measurements from the day of the last calibration
stated accuracy.
with results within the manufacturer’s specified
stability of 2% full-scale to the day (including) of
For the 9/6/10 on flare 1 only the carbon the next calibration with results within the
dioxide card was replaced. The methane manufacturer’s specified stability of 2% full-scale
card was not replaced and the next were corrected for all the occasions.
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Corrective Actions (CARs)

Response by project participants
calibration (2/7/10) was within the stated
accuracy. This showed that, although no
calibration was done on the methane card on
9/6/10, it was still within the stated accuracy
when it was subsequently calibrated on
2/7/10.

Verification Conclusion

No calibration data was reported for the
15/6/10 for flare 2 as both methane and
carbon dioxide cards had to be replaced. As
the methane card had failed and was not
reading, no calibration was possible. Up until
about six hours before the card was replaced
the analyser readings were stable. Also, as
the previous 3 calibrations were within the
stated accuracy it is assumed that this
calibration, had it been possible, would also
have been within the stated accuracy.

As the monitoring report and emission reduction
calculation sheet has suitably modified to set the
emission reduction to zero (conservative value) for
the days when the methane analyser card was
replaced / non-functional.

PP also needs to adjust the emission reduction
calculations for occasions when there were no
calibration check results available due to failure of
methane analyser cards in a very conservative
manner.

On 09/06/2010 the CO2 analyser card for Flare 1
was replaced but the methane analyser card was
within the specified accuracy limit for the
instrument.
Hence CL is closed.

The emission reductions were set to zero for
the days when the methane card was
replaced.
CL 3:

The list provided in section B1 of MR gives
replacements of thermocouples.
During site visit upon inspection of records, CCL observed that the There was one instance (20/2/10) where the
list provided in the monitoring report for replacement of equipment date was incorrect and one instance
was not fully complete and failed to capture the replacement of (19/10/10) when thermocouple was replaced
key equipment like thermocouples. PP should provide the same.
and not captured in section B1 of the MR.
The revised MR (see PP response to CAR1)
includes these corrections.

The PP in section B.1 of the revised MR has
provided the complete list of equipment that was
replaced during the monitoring period.
The date has been corrected to 10/02/2010 and
the instance (19/10/2010) when a thermocouple
was replaced but not clearly reflected in the MR
has been included correctly in section B.1
Hence CL is closed.
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5 FORWARD ACTION REQUEST

Forward Action Request (FARs)

Response by project participants / Verification Conclusion
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Appendix A
Certificate of Competence
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