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1 Project Background

This monitoring report has been prepared for the “EnviroServ Chloorkop Landfill Gas
Recovery Project”, (the project), UNFCCC reference number 0925. The Project is located at
Chloorkop, Ekurhuleni Metropolitan Municipality, South Africa. The landfill at Chloorkop is
owned by EnviroServ (Pty) Ltd (EnviroServ). The Project was validated on 1 February 2007
and was registered with UNFCCC on 27 April 2007 as a CDM project activity under Article
12 of the Kyoto Protocol. Monitoring information was included in the Project Design
Document (the PDD) (revision 5, dated 5 February 2007).

Project participants are EnviroServ (Pty) Ltd (South Africa) and Japan Carbon Finance Ltd
(Japan). Contractors and consultants involved in the project are ENER-G Systems (Pty) Ltd
(South Africa), Biogas Technologies (Ltd) (United Kingdom) and Ardeer Engineering (Pty)
Ltd (South Africa).

For further background on the project refer to the UNFCCC website:
http://cdm.unfccc.int/Projects/DB/DNV-CUK1171370021.04

The first renewable crediting period for the project, as given in the PDD, is from 1 July 2007
to 30 June 2014 (i.e. for 7 years). A request was submitted to the Executive Board that the
start of the crediting period be changed to 19 January 2008, which was the date on which
operation of the project started. A reply to this request has been received to date and the
start date was changed to 19 January 2008.

This report is for the second monitoring period from 01 January 2009 to 31 December 2009.

2 Monitoring Background

The methodology utilised for the project is AM0011 version 02 — landfill gas recovery with
electricity generation or no capture or destruction of methane in the baseline scenario.

AMOO011 is applicable to projects where:
= The baseline is atmospheric release of the landfill gas;
= There are no regulations governing the landfill gas emissions;
= The captured gas is used to evaporate leachate, generate electricity for on-site use
and/or is flared,;
= Emissions reductions associated with generation of the displaced electricity do not
generate credits.
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3 Monitoring Results

3.1 Emission reductions

The calculated emission reductions for the period amounted to 101595 tCO2equiv.

The month-by-month calculated emission reductions are as follows:

Flares 1 +2

Month Average LFG | Average C!_M Downtime ERs for Flare

Flow Concentration

Nm3/h %viv hours tCO2e
Jan-09 1527.1 50.3 60.0 7,111
Feb-09 1,600.2 51.6 2.0 7,483
Mar-09 1,596.2 51.8 42.5 8,135
Apr-09 1,814.5 51.2 11.0 8,929
May-09 1,545.5 47.9 115 7,339
Jun-09 1,584.9 495 36.0 7,530
Jul-09 1,551.8 48.9 3.5 7,611
Aug-09 1,562.1 50.6 0.0 7,975
Sep-09 1,565.7 50.5 0.0 7,707
Oct-09 1,633.2 47.7 30.0 7,541
Nov-09 3,164.5 50.2 162.0 11,055
Dec-09 2,829.9 48.3 69.0 13,179
TOTAL 427.5 101,595

AVERAGE 1,831.3 49.9

3.2 Monitoring period covered

The monitoring period is from 01 January 2009 to 31 December 2009.

3.3 Presentation of monitoring results

The monitoring data, calculations and results are contained in an Excel workbook — See

Annexure 1.

The workbook contains the following pages:

3.3.1 Input

This page gives the following general project information:
¢ CDM ldentification (project name, description, CDM registration number,

methodology etc.)

e CDM Activity Data (methane density and global warming potential, ex-ante flare

efficiency etc.)

Flare Information (flare ID, capacity etc.)
Flow meter Correction Factors (correcting for methane concentration)
Project Contacts (Biogas Technology)

Emission Reduction Calculation Formulae
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3.3.2 Monthly emission reduction worksheets

The monthly emission reduction worksheets are those produced by Biogas. For the detailed
calculations of the emission reductions please refer to the Biogas workbooks for each month
and for each flare that was on-line for that month"

3.3.3 Annual Report

This page contains the emission reduction summary table and graphs of the flowrate of

landfill gas flared and calculated emission reductions.

4  Monitoring Data

4.1 Description of the main parameters

During this monitoring period all the gas collected from the landfill was flared. No gas was
used for leachate evaporation, electricity generation or in other applications.

This means that:
= Landfill gas used for leachate evaporation (LFGeachate,y) = O
Landfill gas used for electricity generation (LFGeectricity,y) = O
Landfill gas used for other application (LFGappiy) = 0
Total amount of landfill gas collected (Q) = Landfill gas flared (LFGrareq.y)
Electricity generated (EL) = 0

4.1.1 Landfill gas flared (LFGyared.y)

The PDD for the project specified that the flowrate of the landfill gas would be measured by
means of volumetric flowmeters (i.e. measuring m3/h). Temperature and pressure of the gas
would also be measured so that the volumetric flow could be converted to a flow
measurement at normal temperature and pressure (Nm3/h) (equivalent to a mass flow
measurement).

The flowmeters that were installed were those operating on the thermal mass principle. Such
flowmeters measure mass flow directly and the measurements do not require temperature
and pressure measurement to give a normalised m3/h (mass) flow measurement. These
flowmeters record the flow directly in Nm3/h.

This principle was agreed to by the Executive Board at their 36th meeting — see
Consolidated baseline and monitoring methodology for landfill gas project activities
(ACMO0O001 version 08 page 19).

No pressure measurement was installed when the flare system was commissioned.
Pressure measurement equipment was subsequently installed in June 2008.

The thermal mass flowmeters measure the temperature of the gas as part of their
measurement of the flow. No separate temperature measuring instruments are therefore
installed.

The flow measured by thermal mass flowmeters is affected, to a small extent, by the
composition of the gas. A correction factor is therefore required, based on the methane
concentration of the gas. This correction is incorporated in the Biogas worksheet
calculations.
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4.1.2 Methane content (Wcha,y)

The methane concentration of the landfill gas is measured by means of a continuous
analyser.

4.1.3 Temperature of combustion (T comb)

The combustion temperature is measured by a thermocouple in the exhaust stack of the
flare. A second thermocouple higher up in the flare exhaust stack is used as a check on the
combustion temperature.

4.1.4 Flare efficiency (FE)

A flare efficiency test was carried out in June 2008. This was done by a local (South African)
laboratory that, although using internationally accepted methods, was not accredited in
terms of ISO 17025 to do the test. Although results of the test showed a methane destruction
efficiency of 97%, the default value of 90% was used for the calculation of the emission
reductions, because of the lack of the required accreditation for the laboratory test.

4.1.5 Flare hours

The flare working hours are calculated by the workbook for the periods when the flare is
operating within the manufacturer’s limits.

4.1.6 Electricity consumption (ELvp)

Neither the methodology nor the PDD requires that the electricity consumed by the project
be used in calculating the emission reductions. A preliminary verification carried out in July
2008 indicated that this leakage should be taken into account in the calculation. Clarification
on this issue was requested from the Meth Panel. The recommendation received from the
Meth Panel was that the electricity used by the project was not required to be taken into
account in calculating the emission reductions (ref. AM_CLA_0128).

5 Data gathering, processing and archiving

5.1 Data gathering

To ensure the integrity of all the monitoring information generated by the project, two
independent streams of data are received for the flare; telemetry data (primary) and check
sheet data (secondary).

Primary data is defined as the data representing the main variables for the calculation of the
emission reductions. This data is sent from the site through telemetry to Biogas Technology
Ltd (Biogas). Biogas has been subcontracted by ENER-G Systems (Pty) Ltd (Ener-G), the
company that manages the wellfield and the flare for EnviroServ. The information is received
via a website, and is downloaded weekly.

Secondary data is defined as variables measured visually on site and includes the primary
data variables. These variables are recorded once a day during day-shift. This data is sent to
Biogas by uploading the daily check sheet data via a secure website.

The primary and secondary data are compared and checked for errors and consistency.
Complete data is then saved in comma separated value (CSV) format and pasted into the
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Excel spreadsheet workbook. This workbook calculates the number of emission reductions,
transfers the results to an operations report and produces a graph and a data table. This
information is then used to create monthly and annual reports on the emission reductions.

In cases where the primary data is unavailable, the secondary data is relied on.
5.2 Data processing / calculations

The calculation of the emission reductions that is carried out in the Biogas workbooks is
summarised in the steps below:

1. The following data is recorded every 30 minutes:
- The flow of landfill gas.
- The combustion temperature in the flare.
- The exhaust temperature of the flare.
- The temperature of the landfill gas going to the flare.
- The concentration of the methane in the landfill gas going to the flare.
- Whether the source of the data is primary, secondary or a combination of the two.

2. The following operational check is then done:

- The concentration of methane in the gas is greater than 25% v/v;

- The combustion temperature in the flare is greater than 700 °C;

- The flow of gas to the flare is greater than 200 Nm3/h

If all parameters are Ok then this field is given a value of 1, if not Ok then a value of
0.

3. The frequency or time interval of the raw data is determined by subtracting the date
and time for the previous reading from that of the current reading.

4. This is then multiplied by the operational check value determined in step 2.

5. The quantity of gas (in Nm3) is then calculated by multiplying the flowrate as
measured in step 1 by the check time interval as determined in step 4.

6. A correction factor is calculated for the gas quantity using the measured methane
concentration as input.

7. The corrected gas quantity is then calculated by multiplying the gas quantity from
step 5 by the correction factor determined in step 6.

8. The mass of methane combusted is then calculated by multiplying the quantity of
landfill gas from step 7 by the methane concentration, the density of methane and the
flare destruction efficiency (assumed to be 90%).

9. The quantity of emission reductions is then calculated by multiplying the methane
determined in step 8 by the global warming potential for methane.

10. The emission reductions are then aggregated for each time period to give a total
value for the month.

5.3 Data security and archiving
All data and information gained over the crediting period of the project is stored and archived
in an 1ISO 9001 approved filing system and kept for the life of the project, plus a further 2

years.

The data system uses 128 bit SSL Encryption for security. The system is further protected
by user names and passwords to restrict access.
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6 Environmental monitoring Requirements

Please refer to the attached document below:

]

Environmental
Monitoring Requireme

7 Biogas Workbook

Please refer to the attached document below:

Chloorkop Workbook
2009 Rev 0.zip
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Annexure 1: Emission reduction calculation workbook

See workbook: Chloorkop Workbook 2009 Rev 0.zip

Chloorkop Workbook
2009
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