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| SECTION A. General description of the project activity

\ A.1l.  Brief description of the project activity: >>

>>
Purpose of the project activity and the measures taken to reduce greenhouse gas emissions;

Loma Los Colorados Landfill Gas Project aims to develop and operate a landfill gas (LFG) collection
and utilization/destruction system. This involves investing in and operating a system for landfill gas
collection and electricity generation and/or flaring. Landfill gas collected and flared and now used for
electricity generation leads to additional GHG emissions reductions —from fossil fuel replacement —
and would be claimed within the context of this Clean Development Mechanism (CDM) project.

Brief description of the installed technology and equipments;

Currently, 291 LFG wells are installed over a 50 Ha surface and they are connected to the flaring
station, through an active gas extraction system. The flaring system of the Landfill is operating
according to the manufacturer’s specifications. All the LFG flaring system has been provided by LFG
Specialities L.L.C.

Installation of two Waukesha Generation Engines for a total of 2 MW installed capacity was done
during the first half of 2009. Testing of the generation equipment started in June 7", 2009 and
connection to the grid was done in November 26", 2009. CERs from electricity generation will be
claimed from January 2010. Now the project proponent is implementing the next steps of the project
activity which considers the first 7 units of 1.4 MW each which are under construction and would be put
in operation after August 1%, 2011, so to supply the energy to the SIC (or in English, Central
Interconnected System) in the Punta Peuco existing substation.

Relevant dates for the project activity (e.g. construction, commissioning, continued operation periods,
etc.).

The project in its 4™ period includes important changes which is a notification of change of the PDD.
The project from the beginning is under continued operation, without stops and is growing based on a
planned structure. For this period a first step of the energy generation facility was implemented (2 MW)
and now is growing for a second step of 9.8 MW of a total of 34 MW to be implemented on 2025. In the
following table a brief description shows the actual implementation:

Event System size Date
Facilities  construction  and | -------------- 01-12-2006
equipment installation
Control system design and | -------------- 01-12-2006
implementation
System Start-up 5,097 m’/h 26-02-2007
Flare Start-up n° 2 5,097 m¥h 12-03-2008
Construction  (wells  drilling, | 15 wells 29-12-2007
pipeline construction)
Construction ( shallow wells and | 56 28-02-2008
pipe lines)




Event System size Date

Construction ( shallow wells and | 19 30-04-2011

pipe lines)

Operating wells 200 07-06-2011

Internal Audit | s 19-03-2008
11-08-2008
09-01-2009
20-04-2009
21-04-2010

External Audit (AENOR) | - 26/28-02-2008
2/4-06-2008
25-11-2008
30-07-2009
21-09-2010

Testing of Waukesha Engines (2 | 1 MW each 07/06/2009

units)

Connection to the CDEC-SIC | -------------- 26/11/2009

grid of the 2 Waukesha units

Total emission reductions achieved in this monitoring period.

The total ER’s achieved in this monitoring period of September 01, 2010 till April 30, 2011 is tabulated
as follows:

Period CER (tCO,)

September 01, 2010 until April 30, 2011 361,443

A.2.  Project Participants

>>
As stated on the UNFCCC register (see http://cdm.unfccc.int/Projects/DB/DNV-
CUK1166695034.41/view) and on the PDD the Project participants are:

Chile (host): KDM S.A.
Japan: The Kansai Electric Power Co., Inc.
Spain: Urbaser S.A.

A.3.  Location of the project activity:

>>
The Loma Los Colorados Landfill is located in the administrative district (“Comuna™) of Til-Til, 63.5
km north of Santiago, Chile, near a village named Montenegro. Til-Til is located 578 meters above the
sea level. According to the last census (2002), it has a population of 18,000 inhabitants covering an area
of 667.3 km?. The distance between the landfill and the nearest settlement, Montenegro, is 3 km.
Montenegro has a population of about 600 inhabitants.

The coordinates in decimal notation are:
-32.9564, -70.8013

A.4.  Technical description of the project

>>
The following sections are a general description of the flare systems and their associated equipment.

A. Enclosed Flares (equipment provided by LFG Specialities L.L.C.)




Flaring Station and HDPE Piping

Flare Stack: Carbon steel construction with ANSI 150 Ib flanged inlet connection. Top portion of flare
stack is 304 stainless steel. Carbon steel shell (10° diameter, 45’ height) is internally insulated with
ceramic fiber insulation (to resist operation temperatures, reaching values of 1095°C), and painted
inside and out with high temperature paint. According to manufacturer’s specification, the flare has a
flow range between 500 —3000 scfm (800 — 5097 Nm3/h). On section C it is included the discrimination
range of valid data (Biogas flow, Temperature, and methane content) and the data collection architecture
diagram.

Burner Assembly: All 304 stainless steel construction. Burner is suitable for operation over a 6:1
turndown range. (Proper blower and drive selection is required to realize the full 6:1 turndown range)
Igniter Assembly: The igniter is a small burner used to light the main burner. Typically fueled with
bottled propane gas, the igniter assembly consists of a 304 stainless steel burner tube with spark plug
ignition and type K thermocouple for flame confirmation. The spark plug is supplied with high
temperature leads and a transformer in a NEMA 4 enclosure.

Flame Supervision: Typically consists of an ultraviolet flame detector to confirm flame integrity.
Temperature Control: — A dedicated closed loop temperature controller is used to maintain flare
temperature setpoint. Process temperature is selectable from among multiple thermocouples
(Pyromation), and control is maintained by modulating combustion air dampers at the flare base.

Flare System Controllers: Enclosed flares all use the Flame-Trol IV PLC (programmable logic
controller) based control system. This is a technically advanced, fully automatic flare system controller
specifically designed for maximum operating flexibility and efficiency.

Sample Ports: Sample ports are provided near the flare top as per EPA requirements to allow for
emissions compliance testing.

Flame Arrestor: This device prevents flame flash back in the event of high oxygen concentrations in the
landfill gas. The standard flame arrestor is equipped with an aluminium core assembly.

Standard Insulation: The enclosed flare interior is insulated with a nominal 2 inches of ceramic fiber
blanket insulation. This amount of insulation Hill result in a hot metal skin temperature which is useful
in preventing acid gas condensation from occurring on the metal shell ID.




B. Condensate Knock-Out Pot (KOP)

A 60 inch diameter x 90 inch OAH LFG Specialties L.L.C. KOP with 150# flanged 24 inch Inlet and 18
inch outlet connections. KOP to have:

« Internal coating of hi-build epoxy to resist acidic condensate

»  External finish with rust resistant primer and industrial enamel color coat

» Stainless steel mist extraction pad with a 98% filtration efficiency of free liquids and solid
particles of 20 microns or larger

» Removable lid to facilitate inspection and repair of coating if necessary

« Heavy duty gage glass liquid indicator

» Drain connection with manual ball valve and plug

« Liquid level switch for high condensate level alarm/shutdown

C. Blowers

System include 3 each landfill gas blowers, with 380 V, 3 phase, 50 Hz power requirement. Each
blower is direct coupled centrifugal type, sparkproof, cast iron construction, cast aluminum impellers,
with 75 HP TEFC motor. The impellers, inlet & outlet heads, and blower casing are coated with
resistant phenolic coating. Each blower will deliver 3000 SCFM gas flow with 60 in. w.c. inlet vacuum
and 15 in. w.c. discharge pressure.

Blower station

D. Automatic shut-off valves

1 each 12 in. bubble-tight carbon steel wafer type butterfly valve with Teflon seat materials and
stainless steel shafts and discs with a Bettis CB Series or equal pneumatic actuator and 3 way solenoid
valve. Unit will have a spring operated "fail safe" closing in case of a power failure.

E.Thermal Mass Flowmeter & chart recorder

2 thermal mass Flowmeter (one for each flare) and two more as backup, provided by Fluid Components
International L.L.C. The thermal mass flowmeter provides a NCMH reading without the need for
separate compensating pressure or temperature transducers. The meter will have a local flow reading in
NCMH and a 4 to 20mA linear output signal wired to the flare control panel. Unit is equipped with a
Yokogawa FX112 digital paperless chart recorder to keep accurate record of gas flow as well as
accurate time record of flare activities like operation and down time.



From December 1%, 2009 the energy and generation flowmeter begins data collection for CER claim
purposes. Nonetheless CERs generated during December 2009 by generation means were not taken in
account due to difficulties to demonstrate the supply to the grid. From January 2010 the situation was
normalized and data could be justified by the different bills to clients (according CDEC-SIC report
available for the audit team).

This new changes requires, based on the methodology, a gas totalizer flowmeter, shown on the
following image (4), from the same brand, calibrated previous their installation as shown on the device
table.

SIMBOLOGY
1) Flare 1 Flowmeter
2)Flare 2 Flowmeter Ul
3) plowmeter of Power Plant’'s lnlet Flow

4) Flowmeter of Total Flow

A Gas Analyser

¢ Temperature Transmitter (3 units per flare)

Electricity Mater
¥

F. Pressure/Vacuum transmitters & Variable frequency drives

1 each Yokogawa vacuum transmitter and 2 each Yokogawa pressure transmitters. The transmitters
have a local display reading in percent of full scale and a 4 to 20mA linear output wired to the flare
control panel. The flare control panel manipulates the signals from the transmitters and in turn sends a
command signal to the variable frequency drives. The variable frequency drives controls the speed of
the gas blower motors based on this signal. The vacuum and pressure is also recorded by the chart
recorder.

G. Gas Analyzer

1 each Siemens Ultramat 23 gas analyzer. The gas analyzer continuously monitors the methane, oxygen,
and carbon dioxide composition of landfill gas and sends an alarm to the flare control panel if the
landfill gas content is out of the user-adjustable range. The gas analyzer also sends a 4 to 20mA linear
output signal wired to the chart recorder to keep record of gas composition.



Gas Analyzer
H. Piping

Include all on-skid interconnecting piping and valves between KOP and flare as follows:

» Piping unless otherwise stated will be standard schedule 40, carbon steel pipe with flanged
connections for equipment and valving. Pipe internal will be coated with hi-solid epoxy to resist
acidic condensate.

»  Piping system to be fully supported employing base mountings and pipe stands.

«  Valves will be Flow Line or equal cast iron wafer style butterfly type with Buna seat materials
and stainless steel shafts and discs.

« Miscellaneous equipment including required vacuum and pressure gauges and temperature
gauges.

A general view of the Scada system (below a real operation image) illustrates the project activity:




The following sections are a general description of the energy generation system and their associated
equipment.

A. Energy Units

The first step of the implementation of the generation units are the Waukesha engines, each one is from
1 MW, the commissioning dates for them are from June 7", 2009. Includes a chiller unit and special
blowers for the generation activities.

The following images show one of the Waukesha engine:

The following image shows the complete generation system with the generation units in their respective
soundproof container:




B. Energy Transmission

A new transmission line of 1 km approximately, was constructed and implemented for the energy
dispatch, from the both installed energy engines. The line reach the existing transmission line as
described on the following photomontage, to supply the energy to the SIC grid.
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General lay-out with the Landfill facilities and the project activity

A.5.  Title, reference and version of the baseline and monitoring methodology applied to the
project activity:

>>

Approved consolidated baseline methodology ACMO0001, version 4, 28 July 2006: “Consolidated
baseline methodology for landfill gas project activities”.

Approved consolidated baseline methodology ACMO0002 version 6, 19 May 2006 — “Consolidated
methodology for grid-connected electricity generation from renewable sources”

A.6. Registration date of the project activity:

>>
17/03/2007

A.7.  Crediting period of the project activity and related information (start date and choice of
crediting period):

>>

The PP has opted for a crediting period of 7 years (renewable) starting from 17/03/2007 ending the
16/03/2014. Before this date, the plant was in commissioning from 26/02/2007. The official start up
flare N°2 is the 12/03/2008. The official start up from the Waukesha engines is the 07/06/2009 and
begins their claim of emissions reductions in 01/01/2010.

A.8. Name of responsible person(s)/entity(ies):

>>

Responsible persons for the submission of the monitoring report:

Prepared by: Jose Zufiga I. - Landfill Environmental Supervisor, e-mail: jzuniga@quk.cl
Revised by: Alejandro Keller H. — Project Manager, e-mail: akeller@guk.cl

Approved by: Sergio Durandeau S., General Manager, e-mail: sdurandeau@guk.cl




] SECTION B. Implementation of the project activity

| B.L

Implementation status of the project activity

>>

This section should include a description of the implementation and operational status of the project as
of this monitoring period in accordance with the latest version of the CDM Validation and Verification
Manual (CDM-VVM)". The description should include inter alia:

1. The starting date of operation of the project activity.

The project activity started its crediting period the same day of registration (17/03/2007). The
project is still under construction to achieve the steps of implementation described on the registered
PDD. The landfill gas collection and flaring systems is growing according an implementation plan.
The electricity generation system finished its implementation in late 2009 with 2 Waukesha engines
with a total nameplate capacity of 2 MW, connected to the grid for electricity export. A second
stage facility for electricity generation is under construction, comprising a 9.8 MW nameplate
electric capacity. All the changes occurred and planned for the implementation of the electricity
generation system underwent a Notification of Changes process as per the applicable CDM rules.

2. The information regarding the actual operation of the project activity during this monitoring
period, including information on special events, for example overhaul times, downtimes of
equipment, exchange of equipment, etc.

There wasn’t any special event during this monitoring period
A Table of events is included (Flaring and Generation).
Flares
02-09-2010 Flare stop due to energy failure
Maintenance in the flame arrest of Flare
04-09-2010 Flare stop due to unstable flow (liquid in pipelines)
Flare stop due ULTRAMAT gas analyzer stop

07-09-2010 Flare stop due to maintenance works in the 315 pipeline

22-09-2010 Flow restriction for Flare 2, for exhaust gas

measurement of the flare 1 by AIRON

23-09-2010 Flow restriction for Flare 1, for exhaust gas

measurement of the flare 2 by AIRON

04-10-2010 Flare stop due to general maintenance

06-10-2010 System stops due to work at UPS

20-10-2010 Flare stop due to Blowers 3 maintenance

28-10-2010 Installation of biogas conditioning cabinet

29-10-2010 Flare stop due to verification of the SIEMENS analyzer

08-11-2010 Unstable flow (liquid in pipelines).

15-11-2010 Flare stop due to verification of the SIEMENS analyzer

17-11-2010 Flare stop due to general maintenance

23-11-2010 Restriction of flow due to high oxygen content

25-11-2010 Flow restriction for Flare 2, for exhaust gas

measurement of the flare 1 by AIRON

26-11-2010 Flow restriction for Flare 1, for exhaust gas

measurement of the flare 2 by AIRON

01-12-2010 Maintenance in the flame arrest of Flare

09-12-2010 Isokinetic measurement is performed (flare 1)

10-12-2010 Isokinetic measurement is performed (flare 2)

! http://cdm.unfccc.int/Reference/Manuals/index.html



13-12-2010 Flare stop due to maintenance

29-12-2010 Flare stop due to energy failure

06-01-2010 Flare stop due to general maintenance of the system
Flowmeter serial number 278712 was changed by the
Flowmeter serial number 300542
Flowmeter serial number 285359 was changed by the
Flowmeter serial number 268935
Flowmeter serial number 325925 was changed by the
Flowmeter serial number 303215
Flowmeter serial number 325926 was changed by the
Flowmeter serial number 300541

12-01-2010 Flare stop due to energy failure

15-01-2011 Flare stop due to energy failure

20-01-2011 Flare stop due to verification of the SIEMENS analyzer

01-02-2011 Flare stop due to maintenance

17-03-2011 Flow restriction for Flare 1, for exhaust gas
measurement of the flare 2 by AIRON

18-03-2010 Flow restriction for Flare 2, for exhaust gas
measurement of the flare 1 by AIRON

05-04-2011 Flare stop due to general maintenance

06-04-2011 Flare stop due to unstable flow (liquid in pipelines)
Flare stop due ULTRAMAT gas analyzer stop

Generation

02-09-2010 Detention of the generators for SCAB maintenance

08-09-2010 until 15-09-2010 Repeated detentions of the generators

15-09-2010 Maintenance in generator 2

22-09-2010 Maintenance in the chiller (PIONEER)

06-10-2010 System stops due to work at UPS

28-10-2010 Generation stops due R2 problems

04-11-2010 Generation stops due the aftercooler installation.

15-11-2010 Generation stops due the maintenance of the gas
analyzer

06-12-2010 Generator 1 stops on regulation of spark plugs.

07-12-2010 Maintenance in generator 1

21-12-2010 Maintenance in the chiller (PIONEER)

02-01-2010 Maintenance in generator 2

14-01-2011 until 15-01-2011

Maintenance in generator 1 (UP GRADE)

17-02-2011 until 27-02-2011

Repeated detentions in generator 1

01-03-2011 Maintenance in generator 1
22-03-2011 Maintenance in generator 1
30-03-2011 Maintenance in generator 2

05-03-2011 until 15-03-2011

Generation restricted in generator 1

15-04-2011 until 30-04-2011

Generation restricted in both generators

3. A brief description of: (i) events or situations that occurred during the monitoring period,

which may impact the applicability of the methodology, and (ii) how the issues resulting from

these events or situations are being addressed.

There wasn’t any event or special situation during the monitoring period, that may affect the

applicability of the methodology.




B.2.  Revision of the monitoring plan

>>

A revision of the monitoring plan was submitted to the DOE on March 26th, 2010. The DOE provides
to the EB the validation opinion and upload the revised Monitoring Plan into the UNFCCC web
interface. The parameter requested (quantity and CO, emission intensity of fuel oil or any other fuel that
could be used to fulfil the energy requirements) was included on the improved Monitoring Plan. The
Revised Monitoring Plan was approved on 16/08/10 (see following link:
http://cdm.unfccc.int/UserManagement/FileStorage/I7PZFDY QL KJICXG1630BHW2N84SVUAQ)

B.3.  Request for deviation applied to this monitoring period

>>
No deviations occurred during this monitoring period.

B.4.  Notification or request of approval of changes

>>
In the context of the periodic verification for the monitoring period n° 4, was presented a notification of
changes. It will be assessed and submitted to UNFCCC by the audit team of the DOE in charge of the
verification. The changes are mainly related to a new power generation scheme, and correction of other
minor errors in the registered PDD.

SECTION C. Description of the monitoring system

>>
The data collection begins with the methane content analyzer and the metering of biogas to each Flare
and generation units® using thermal mass flowmeters, information handled by a PLC which is connected
to the main data base collection system, WinCC. Then, data acquired every 15 seconds are archived on
the WInCC, and are transferred automatically upon user request to a master spreadsheet, in which the
data is discriminated based on the following criteria:

For Flares

800 m%h < Flow biogas < 5,097 m*/h
500°C < Temperature < 1,095 °C
30% < Methane < 70%

For Generators

180 m*/h < Flow biogas < 1,800 m*h
30% < Methane < 70%

Note: For LFG monitoring purposes, the used data correspond to the information collected by the
Flarel, Flare2 and Energy generation measurement devices. Data collected by the total flowmeter
(located on the supply pipeline before the Flares and generation units) is used to contrast the monitored
information of each device.

Monitoring Points

2 From January 2010




SIMBOLOGY

1) Flare 1 Flowmeter
2)Flare 2 Flowmeter ol
3)rFlowmeter of Power Plant‘s Inlet Flow
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Also the data collection architecture is presented:

Electric Meter

=y

JemStar

wWrit Process WInCC HMI and Data Derver

C' Reporting Process Request o

L ul L

: WinCC

- Distribution of Information Flare J | r 4 3
1 m = I Data

Flare

KDM

Compressor

Ethernet Communications Network -uqd/
Repont
] KDM

Data Recovery Process

CER'S
Caculations

After this discrimination and for reporting procedures, data is transferred manually (copy-paste activity

included on the data management procedure named 1-RSL-021), to a spreadsheet for CER calculation
process.



SECTION D. Data and parameters

This section shall include parameters used to calculate baseline, project, and leakage emissions as well
as other relevant parameters required by the approved methodology and the monitoring plan; and
specific information on how data and parameters have been monitored during the monitoring period.
Data that is determined only once for the crediting period but are used after registration of the project
activity should be included here under section D.1.

Provide for each parameter the following information, using the tables provided below:

1. Value of monitored parameter in the period for the purpose of calculating emission reductions.
To report multiple values, a table may be used and included in this monitoring report or include
references to spreadsheet. For default value (such as an IPCC value), where it is ex-post
confirmed, the most recent value shall be applied.

2. Description of the equipment used to monitor each parameter, including details on accuracy
class, and calibration information (frequency, date of calibration and validity), if applicable as
per monitoring plan.

3. Measuring and recording method: how the parameters are measured/calculated, specifying the

measurement and recording frequency.

Source of data: logbooks, daily records, surveys, etc.

Where relevant, the calculation method of the parameter.

The QA/QC procedures applied (if applicable per monitoring plan).

Include information about appropriate emission factors, IPCC default values and any other
reference values that have been used in the calculation of emission reductions.

No s~

Since every parameter is verified and eventually updated at least on each monitoring report, no data is
included under section D.1.

D.1. Dataand parameters determined at registration and not monitored during the
monitoring period, including default values and factors

(Copy this table for each data and parameter. To report multiple values, a table may be used)

Data / Parameter: GWPcha

Data unit: tCO2e/tCH4

Description: Global warming potential of methane

Source of data used: ACMO0001 methodology (version 4) and registered PDD.
Value(s) : 21

Indicate what the data are Value used in the baseline emission calculations

used for (Baseline/ Project/
Leakage emission
calculations)

Additional comment:

Data / Parameter: DCHs

Data unit: t CHa/msCHa4

Description: Density of methane

Source of data used: ACMO0001 methodology (version 4) and registered PDD.
Value(s) : 0.0007168

Indicate what the data are Value used in the baseline emission calculations

used for (Baseline/ Project/
Leakage emission
calculations)

Additional comment:

Data / Parameter: | TDL;,




Data unit:

%

Description:

Average technical transmission and distribution losses for providing
electricity to source j in yeary.

Source of data used:

Defauly value (Scenario A) as per the “Tool to calculate baseline,
project and/or leakage emissions from electricity consumption”.

Value(s) :

20%

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Value used for project emission calculations

Additional comment:

Data / Parameter: MDreg
Data unit: tCH,
Description: Amount of methane that would have been destroyed during the year in

the absence of the project activity

Source of data used:

Fixed number (estimate calculation)

Value(s) :

245 tCH,

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Value used in the Baseline emission

Additional comment:

Data / Parameter: CEF,=EFcm
Data unit: tCO,/MWh
Description: CO, emission factor of the grid

Source of data used:

Calculated as per ACMO0002 version 6 and data provided by the
CDEC-SIC in an ex-ante basis as indicated in the registered PDD.

Value(s) :

0.408 tCOe/MWh

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Value used in the baseline and project emission calculations

Additional comment:

D.2.  Data and parameters monitored

Data / Parameter: LFGiotaly

Data unit: Nm?

Description: Total amount of landfill gas captured
Measured /Calculated Measured

/Default:

Source of data:

Measured by a thermal mass flowmeter.

Value(s) of monitored
parameter:

Recorded values are reported in the emission reduction calculation
spreadsheet which is enclosed to the Monitoring Report.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Data used for baseline emission calculations




Monitoring equipment (type,
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Thermal mass flowmeter, FCl Model ST-98, calibration every 18
months, according to provider specifications.
Descriptions of each device please refer to Table 1 below.

Measuring/ Reading/
Recording frequency:

Continuous measurement (device register every 15 seconds), weekly
recording

Calculation method (if
applicable):

By spreadsheet

QA/QC procedures applied:

Calibrated flow meters are used from the equipment supplier. This
calibration has a validity of 18 months. However for internal
operational control, the company (project proponent) will withdraw
each flow meter after a period not exceeding 12 months, to send it to
the supplier for a re-calibration. On each replacement, factory re-
calibrated flow meters will be installed.

Data / Parameter: LFGfiarey

Data unit: Nm?

Description: Amount of landfill gas flared
Measured /Calculated Measured

/Default:

Source of data:

Measured by a thermal mass flowmeter

Value(s) of monitored
parameter:

Recorded values are reported in the emission reduction calculation
spreadsheet which is enclosed to the Monitoring Report.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Data used for baseline emission calculations

Monitoring equipment (type,
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Thermal mass flowmeter, FCl Model ST-98, calibration every 18
months, according to provider specifications.
Descriptions of each device please refer to Table 1 below.

Measuring/ Reading/
Recording frequency:

Continuous measurement (device register every 15 seconds), weekly
recording

Calculation method (if
applicable):

By spreadsheet

QA/QC procedures applied:

Calibrated flow meters are used from the equipment supplier. This
calibration has a validity of 18 months. However for internal
operational control, the company (project proponent) will withdraw
each flow meter after a period not exceeding 12 months, to send it to
the supplier for a re-calibration. On each replacement, factory re-
calibrated flow meters will be installed.

Data / Parameter: LFGeiectricityy

Data unit; Nm?

Description: Amount of landfill gas combusted in power plant
Measured /Calculated Measured

/Default:

Source of data:

Measured by a thermal mass flowmeter

Value(s) of monitored
parameter:

Recorded values are reported in the emission reduction calculation
spreadsheet which is enclosed to the Monitoring Report.




Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Data used for baseline emission calculations

Monitoring equipment (type,
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Thermal mass flowmeter, FCI Model ST-98, calibration every 18
months, according to provider specifications.
Descriptions of each device please refer to Table 1 below.

Measuring/ Reading/
Recording frequency:

Continuous measurement (device register every 15 seconds), weekly
recording

Calculation method (if
applicable):

By spreadsheet

QA/QC procedures applied:

Calibrated flow meters are used from the equipment supplier. This
calibration has a validity of 18 months. However for internal
operational control, the company (project proponent) will withdraw
each flow meter after a period not exceeding 12 months, to send it to
the supplier for a re-calibration. On each replacement, factory re-
calibrated flow meters will be installed.

Data / Parameter: FE
Data unit: %
Description: Flare/combustion efficiency Determined by the operation hours and the

methane content in the exhaust gas®

Measured /Calculated
/Default:

Measured

Source of data:

External Data (see excel file: System Flare Efficiency Calculation.xls)

Value(s) of monitored
parameter:

For the Flare 1, the efficiency of the flare applied is as follow:

From 14/06/2010 until 21/09/2010 the efficiency used was 99.9933
From 22/09/2010 until 24/11/2010 the efficiency used was 99.9496%
From 25/11/2010 until 17/03/2011 the efficiency used was 99.9975%
From 18/03/2011 until present the efficiency used was 99.9972%

For the Flare 2, the efficiency of the flare applied is as follow:

From 15/06/2010 until 22/09/2010 the efficiency used was 99.9937%
From 23/09/2010 until 25/11/2010 the efficiency used was 99.9969%
From 26/11/2010 until 16/03/2011 the efficiency used was 99.9954%
From 17/03/2011 until present the efficiency used was 99.9989%

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Data used for baseline emission calculations

Monitoring equipment (type,
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

An accredited external Laboratory performs the CH, measurement in
the exhaust gases of the enclosed flare.

Measuring/ Reading/
Recording frequency:

Continuous, enclosed flare shall be monitored yearly, with the first
year measurement to be made at the time of installation.

Calculation method (if

According to methodology

% The operating hours are calculated with data valid for one day, but as the Measurement instrument are connected
to the PLC, it records the data every 15 seconds, and is considered all valid data in one day obtaining thereby the
operating flare hours, and the methane content is monitored by an external Laboratory with certified standard
gases.



applicable):

QA/QC procedures applied:

Accreditation of the Laboratory for CH, measurements, standard gas
tracking documents, equipment calibration by an accredited entity,
should be scrutinized on each audit.

Data / Parameter: Weray
Data unit; m® CH,/m?®
LFG
Description: Methane fraction in the landfill gas
Measured /Calculated Measured

/Default:

Source of data:

Gas analyzer

Value(s) of monitored
parameter:

Recorded values are reported in the emission reduction calculation
spreadsheet which is enclosed to the Monitoring Report

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Data used for baseline emission calculations

Monitoring equipment (type,
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

SIEMENS Ultramat 23, series number N1-W2-678.
Descriptions of each device please refer to Table 1 below.

Measuring/ Reading/
Recording frequency:

Continuous measurement (device register every 15 seconds), weekly
recording

Calculation method (if
applicable):

N/A

QA/QC procedures applied:

Calibration procedures and schedules are described on the Integrated
Management System document PGEN-009, and manual equipment

Data / Parameter:

Regulatory Requirements

Data unit:

Text

Description:

Regulatory requirements relating to landfill gas projects

Measured /Calculated
/Default:

n/a

Source of data:

According to the procedure P-GEN-AMB-003 regulatory requirements
must be analysed once a year, and the persons which take part of such
revision are the Environmental engineer of the specific area, with
collaboration of the quality department of the company, and on specific
cases a request of revision of such regulatory requirements should be
asked to an external staff of advocates. For this specific monitoring
period, the applicable revision was performed on May 27, 2009. For
this period the mentioned report shows no new incidents/changes on
the Project activities or in the local environmental regulations. The
mentioned procedure and document are available for the audit team.

Value(s) of monitored
parameter:

n/a

Indicate what the data are n/a
used for (Baseline/ Project/
Leakage emission

calculations)

Monitoring equipment (type, | n/a

accuracy class, serial
number, calibration
frequency, date of last




calibration, validity)

Measuring/ Reading/
Recording frequency:

At the renewable of crediting period

Calculation method (if n/a

applicable):

QA/QC procedures applied: | n/a

Data / Parameter: ELexpLroy

Data unit: MWh

Description: Total amount of electricity exported out of the project

Measured /Calculated
/Default:

Measured

Source of data:

Electricity meter

Value(s) of monitored
parameter:

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Data used for baseline emission calculations

Monitoring equipment (type,
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

JEMSTAR model Js-09R50110CO
Descriptions of each device please refer to Table 1 below.

Measuring/ Reading/
Recording frequency:

Continuous measurement, weekly recording’

Calculation method (if
applicable):

n/a

QA/QC procedures applied:

Data / Parameter:

EL|Mp,y:ECpJ'ily

Data unit:

MWh

Description:

Total amount of electricity imported to meet project requirement

Measured /Calculated
/Default:

Measured

Source of data:

Electricity meter

Value(s) of monitored
parameter:

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Data used for project emission calculations

Monitoring equipment (type,
accuracy class, serial
number, calibration
frequency, date of last

Power logic PM 710, Calibration frequency twice a year.’
Descriptions of each device please refer to Table 1 below.

4 According to the methodology, the parameter should be measured continuously /periodically. On the PDD, we define, based on the design of

the project a weekly basis, nonetheless, information is taken daily, being conservative and more accurate

® There has not been performed the calibration of the electric meters consumption power logic PM710 series number 02B 0629 and power logic
PM710 series number 02B 0637, at the biogas plant in accordance with the established in section D.4, page 37 number 10 of the PDD, which
mentions that the calibrations will be performed twice a year. According to the letter delivered by the manufacturer Schneider Electric with
date of April 23, 2007, the meters installed and used since February 2007 to register the consumption of the plant, doesn’t need any calibration,
because they are digital and not possess any internal mechanical system to realize the functions of measure and control. However, KDM
requested an external calibration which was performed on October 3th 2008, where was used an electrical analysis equipment (brand
Electrochile model RT8C series number: RT2806), demonstrating that the electrical meters used at the plant are perfectly operative not
affecting the measurements of electrical consumption in the period. This request is performed in order to give transparency to the measurement

process of the electricity consumption. The following calibration for both meters was performed on June 1st 2009.




calibration, validity)

Measuring/ Reading/
Recording frequency:

Continuous measurement, weekly recording®

Calculation method (if
applicable):

n/a

QA/QC procedures applied:

Data / Parameter:

Operational Hours

Data unit: Hours

Description: Operation of the power plant
Measured /Calculated Measured

/Default:

Source of data: Hour meter

Value(s) of monitored

parameter:

Indicate what the data are n/a

used for (Baseline/ Project/
Leakage emission
calculations)

Monitoring equipment (type,
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Hour meter included in the system

Measuring/ Reading/
Recording frequency:

Collected annually

Calculation method (if n/a

applicable):

QA/QC procedures applied:

Data / Parameter: Triare

Data unit: °C

Description: Flare Temperature
Measured /Calculated Measured

/Default:

Source of data:

Thermocouples

Value(s) of monitored
parameter:

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

n/a

Monitoring equipment (type,
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Thermocouples Pyromation Type D

Measuring/ Reading/
Recording frequency:

Continuous measurements

Calculation method (if
applicable):

n/a

QA/QC procedures applied:

In case of failure, a new thermocouple is installed; new devices are

® According to the methodology, the parameter should be measured continuously /periodically. On the PDD, we define, based on the design of

the project a weekly basis, nonetheless, information is taken daily, being conservative and more accurate




calibrated by provider.

Data / Parameter:

FCiiy

Data unit:

mass or volume unit/yr

Description:

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

Measured /Calculated
/Default:

Measured

Source of data:

According to operative instructive IRSL-013 which describes and
require procedures to record fuel consumption from each source.

Value(s) of monitored
parameter:

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Data used for project emission calculations

Monitoring equipment (type,
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Continuous measurements

Calculation method (if n/a
applicable):

QA/QC procedures applied:

Data / Parameter: NCVi;

Data unit:

TJ/Kg or TJ/m3 (in the case of natural gas)

Description:

Weighted average net calorific value of the fuel type i in yeary

Measured /Calculated
/Default:

Measured

Source of data:

(a) Values provided by the fuel supplier of the power plants in invoices
(b) Regional or national average defaults

(c) IPCC default values at the lower limit of the uncertainty at a 95%
confidence interval as provided in Vol. 2 (Energy) of the 2006 IPCC
Guidelines on National GHG Inventories.

Value(s) of monitored
parameter:

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Data used for project emission calculations

Monitoring equipment (type,
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

n/a

Measuring/ Reading/
Recording frequency:

n/a

Calculation method (if
applicable):

n/a

QA/QC procedures applied:

Data / Parameter:

EFCO,,y

Data unit:

tCO,/TJ

Description:

Weighted average CO, emission factor of fuel type i in year y




Measured

IPCC 2006 default emission factors (Volume 2, Chapter 3, page 50,
Table 3.5.2.) will be used for each of the fuels consumed.

Data used for project emission calculations

n/a

n/a




TABLE 1 Calibration Table from all Monitoring devices

. . . . . Calibration Dates Used
Calibration Serial Calibration s
Model Parameter Expiration Comment
Instruments Frequency Number Date
Date From To
Only when the 03-03-2008 03-03-2009
accuracy 1S 09-03-2009 | 09-03-2010
without the U6-477 13-03-2007 | 24-09-2009
established 02-09-2009 | 02-09-2010
range of both
the analyzer 17-09-2009 | 17-09-2010
and the
standard gas . 01-10-2009 01-10-2010
Gas analyzer Ultramat 23 W An_nual_ 24-12-2009 | 24-12-2010
SIEMENS CHay | calibration as 23-03-2010 | 23-03-2011
per the
manual 11-05-2010 | 11-05-2011
N1-W2-678 24-09-2009 Present
18-08-2010 18-08-2011
29-10-2010 | 29-10-2011
15-11-2010 15-10-2011
20-01-2010 20-01-2012
Replaced for thermal mass flow meter,
278712 16-05-2007 | 16-11-2008 11-01-2008 11-11-2008 serial number: 268935 on November 11,
2008 in the flare N°1.
Installed November 11, 2008 in the flare
268935 21-10-2008 |21-04-2010 |11-11-2008 |23-03-2010 | N°1, inreplacement of thermal mass flow
Thermal Mass meter serial number: 278712.
Flow Meter ST-98 LFGuay | Every 2 years. Replaced for thermal mass flow meter,
Flare n°1 278712 20-10-2009 | 20-04-2011 |23-03-2010 |06-01-2011 | serial number: 268935 on March 23, 2010
in the flare N°1.
Installed January 6, 2008 in the flare N°1,
300542 22-11-2010 |22-05-2012 |06-01-2011 | Present in replacement of thermal mass flow meter
serial number: 278712,

* as contained within the document entitled "Guidelines for completing the monitoring report form (CDM-MR)” (EB 54 meeting report, annex 34).




TABLE 1 Calibration Table from all Monitoring devices

; : . - . Calibration Dates Used
Calibration Serial Calibration o
Model Parameter Expiration Comment
Instruments Frequency Number Date
Date From To
Replaced for thermal mass flow meter,
285359 28-11-2007 |28-05-2009 |03-03-2008 | 15-05-2009 | serial number: 300542 on May 15, 2009 in
the flare N°2.
Installed May 15, 2009 in the flare N°2, in
300542 23-01-2009 |23-07-2010 |15-05-2009 |23-03-2010 | replacement of thermal mass flow meter
Thermal Mass - .
serial number: 285359
Flow Meter ST-98 LFGeotary Every 2 years.
Flare n°2 Replaced for thermal mass flow meter,
285359 20-10-2009 |20-04-2011 |23-03-2010 |06-01-2011 | serial number: 300542 on January 6, 2011
in the flare N°2.
Installed January 6, 2011 in the flare N°2,
268935 19-11-2010 |19-05-2012 |06-01-2011 | Present in replacement of thermal mass flow meter
serial number: 285359
303215 17-04-2009 |17-10-2010 |19-08-2009 | 19-07-2010
Thermal Mass
Flow Meter ST-98 LFGiotaly Every 2 years. 325925 17-05-2010 |17-11-2011 |19-07-2010 |06-01-2011
Total
ota 303215 22-11-2010 |22-05-2012 | 06-01-2011 Present
300541 02-07-2009 | 02-01-2011 |01-09-2009 |19-07-2010
Thermal Mass
Flow Meter ST-98 LFGotaly Every 2 years. 325926 18-05-2010 |18-11-2011 19-07-2010 | 06-01-2011
Electricity
300541 18-11-2010 |18-05-2012 |06-01-2011 | Present
03-10-2008 | 03-04-2009
Electricity Power Logic - 01-06-2009 | 01-12-2009
meter 1 PM 710 ELivpy Twice a year 02B0629 13-03-2007 Present
29-12-2009 | 29-06-2010
22-06-2010 | 22-12-2010
03-10-2008 | 03-04-2009
ici i 01-06-2009 | 01-12-2009
Elec:rlmzty PO;V&r7'-1%9'° ELimpy Twice a year 02B0637 13-03-2007 Present
meter 29-12-2009 | 29-06-2010
22-06-2010 | 22-12-2010




TABLE 1 Calibration Table from all Monitoring devices

. . . . . Calibration Dates Used
Calibration Serial Calibration "
Model Parameter Expiration Comment
Instruments Frequency Number Date
Date From To
Electricity Is- 22-06-2010 | 22-12-2010
Elexe Lre 092312090 24-08-2009 Present
meter 09R50110CO ! 30-12-2010 | 30-06-2011




SECTION E. Emission reductions calculation

E.1. Baseline emissions calculation

>>
Methane

The GHG emission reduction associated with methane destruction achieved by the project activity
during a given year “y” (ERM ) is the difference between the amount of methane actually destroyed

during the year (MD ) and the amount of methane that would have been destroyed during the

project,y

year in the absence of the project activity (MD ’, times the approved GWP Global Warming

reg,y )
Potential value for methane (GWR, ).

ERM , = (MD ~MD,, ,)-GWP,

project ,y

Where:

ERM, is expressed in tonnes of CO, equivalent (tCOx)

MD ety @nd MD,, - are expressed in tonnes of methane (tCH,)
GWPR,, = 21 tCO/tCH,

Even though MD,,, , .is not specified in regulatory or contractual requirements, since there are no

legal requirements to capture and flare landfill gas in Chile, prior to the implementation to the
project activity a small amount of landfill gas has been collected and flared at this project site. In
order to be conservative, we have considered the three-year average (2002-04) mass of methane
captured (245 tonnes methane per year) and flared (assuming 100% flare efficiency) to be the
baseline. If any such requirements are introduced during the first crediting period, an appropriate

absolute value of MD,,, , . shall be used and justified in the baseline for the second crediting period,

taking into account the project context.

MD project,y

destroyed once project activity is operational. The methane destroyed by the project activity
(MD ect.y ) during a year is determined by monitoring the quantity of methane actually flared or

otherwise combusted for electricity generation.

will be determined ex post by metering the actual quantity of methane captured and

MD =MD + MD

project,y flared ,y electricity,y
|VIDfIared,y = I-I:Gflare,y 'WCH4,y 'DCH4 -FE
Where:
MD flared ,y 1S the quantity of methane destroyed by flaring during the year expressed in cubic

meters (m®)
LFG flared ,y IS the quantity of landfill gas flared or during the year measured in cubic meters (m?)
WCH 4 Y isthe methane fraction of the landfill gas as measured and expressed as a fraction (in
m*CH,/m’LFG)

" Reg = regulatory and contractual requirements.

* as contained within the document entitled "Guidelines for completing the monitoring report form
(CDM-MR)” (EB 54 meeting report, annex 34).



FE is the flare efficiency (the fraction of the methane destroyed)

DCH is the methane density expressed in tonnes of methane per cubic meter of methane
4
(tCH4/m3CH4)
IleeIectricity,y = LFGeIectricity,y 'WCH4,y 'DCH4
Where:
MDe,ectriciy’y is the quantity of methane destroyed by generation of electricity during the year

measured in cubic meters (m°)
is the quantity of landfill gas fed into electricity generator during the year

LI:Gelectricity,y
measured in cubic meters (m°)

Wey Y is the methane fraction of the landfill gas as measured and expressed as a
fraction (in m*CH/m3LFG)
DCH4 is the methane density expressed in tonnes of methane per cubic meter of

methane (tCH./m3CH,,).

For calculate the flare efficiency we propose the next formula based in a mass balance between methane
inlet and methane in the exhaust gases.

Ivlnd,kg/h

FE=1-
MD freq s This formula is according to EB 28 Annex13.

Where:
MD iareaqin 1 quantity of methane sent to flare in kg/hour

\Y/ is the quantity of methane non destroyed in kg/hour
M _ CH,mg/m®n - Flowm?®n/hr
ndkg/h 1,000,000Kg / gr

De,,, -1000,,

ton

IVIDﬂared,kg/h = LFGﬂaredymS/h *Wen 4,day_average -

Carbon dioxide

Carbon dioxide emissions reductions during a given year y (ERCy ) are given by:

ERC, =EL, » CEF,

where

ERQ/ is measured in tonnes of CO, (tCO,)

EL, is the net quantity of electricity exported during the year y, MWh, given by:
EI-y = ELEXPLFG,y

where

ELcxpire y is the quantity of electricity exported during year y, produced using landfill gas, MWh



CEF

y

is the emission factor for electricity generation, tCO,/MWh, given by:

CEFgy , + CEFgy ,

CEF, =

where
CEFgy y

CEF

BM,y

The emissions factor is determined using the approved consolidated methodology ACMO0002
(version 6), requiring a determination of the Build Margin, the Operating Margin and a Combined

Margin.

Data of vintage year 2003, 2004 and 2005 were used to determine the ex-ante determined Operating

2

is the Operating Margin emission factor, tCO,/MWh, and
is the Build Margin emission factor, tCO,/MWh.

Margin and Build Margin.

On the following tables a summary of calculations are included for baseline emission on the

calculation spreadsheet (see spreadsheet: CERcalculationsMR5_ 2010 2011.xIsx)

Flare 1 I
. Methane destroyed | Methane sent to flare
Period Total tCO2e
and sent to flare [m3] [tons]
01-09-2010 30-09-2010 1,288,378.4934 922.4790 19,372.0590
01-10-2010 31-10-2010 1,418,572.1274 1,015.6976 21,329.6496
01-11-2010 30-11-2010 1,383,703.5197 990.7317 20,805.3657
01-12-2010 31-12-2010 1,363,900.5660 976.5528 20,507.6088
01-01-2011 31-01-2011 1,393,223.9828 997.5483 20,948.5143
01-02-2011 28-01-2011 1,259,182.1879 901.5744 18,933.0624
01-03-2011 31-03-2011 1,418,205.5045 1,015.4351 21,324.1371
01-04-2011 30-04-2011 1,396,952.8789 1,000.2182 21,004.5822
Total of period 10,922,119.2604 7,820.2373 164,224.9833
System error calculation
Flare 1
Period hours Flow m3/h Q mean error % deviation
01-09-2010| 30-09-2010 710.9333 2,654,096.0708 3,733.26 1.68 62.818
01-10-2010| 31-10-2010 715.1250 2,941,577.4667 4,113.38 1.62 66.619
01-11-2010| 30-11-2010 707.7083 2,872,238.9083 4,058.51 1.63 66.070
01-12-2010| 31-12-2010 735.1042 2,763,680.4750 3,759.58 1.68 63.081
01-01-2011| 31-01-2011 732.5333 2,849,831.6875 3,890.38 1.66 64.389
01-02-2011| 28-01-2011 664.6083 2,586,333.4917 3,891.52 1.65 64.400
01-03-2011| 31-03-2011 740.7917 2,866,279.1750 3,869.21 1.66 64.177
01-04-2011| 30-04-2011 710.1083 2,821,169.1500 3,972.87 1.64 65.214
Total 5,716.91 22,355,206.43

Q Average of the period

3910.363579 |

deviation of the average

6458863579 |

Error

1.65 |

Total

21985958.845688 |

System error

0.01931

0.000372821

1.940

3.72821093232778




Flare 2 I
. Methane sent to flare | Methane sent to flare
Period Total tCO2e
[m3] [tons]
01-09-2010 30-09-2010 1,449,398.2430 1,037.7691 21,793.1511
01-10-2010 31-10-2010 1,429,589.5993 1,023.5861 21,495.3081
01-11-2010 30-11-2010 1,464,307.3468 1,048.4440 22,017.3240
01-12-2010 31-12-2010 1,491,016.9203 1,067.5681 22,418.9301
01-01-2011 31-01-2011 1,409,923.5845 1,009.5052 21,199.6092
01-02-2011 28-01-2011 1,243,139.7587 890.0880 18,691.8480
01-03-2011 31-03-2011 1,427,051.2759 1,021.7687 21,457.1427
01-04-2011 30-04-2011 1,412,285.2875 1,011.1962 21,235.1202
Total of period 11,326,712.0160 8,109.9258 170,308.4418
System error calculation
Flare 2
Period hours Flow m3/h Q mean error % deviation
01-09-2010| 30-09-2010 709.5292 2,984,999.4333 4,207.01 161 67.555
01-10-2010| 31-10-2010 714.5750 2,963,145.7417 4,146.72 161 66.952
01-11-2010| 30-11-2010 706.8875 3,038,386.0917 4,298.26 1.59 68.468
01-12-2010| 31-12-2010 735.5625 3,022,566.5500 4,109.19 1.62 66.577
01-01-2011| 31-01-2011 731.4083 2,884,335.0583 3,943.54 1.65 64.920
01-02-2011| 28-01-2011 662.5917 2,553,290.7125 3,853.49 1.66 64.020
01-03-2011| 31-03-2011 740.3292 2,884,486.5833 3,896.22 1.65 64.447
01-04-2011| 30-04-2011 701.9375 2,851,099.7250 4,061.76 1.63 66.103
Total 5,702.82 23,182,309.90
| Q Average of the period | 4065.060182 |
| deviation of the average 66.13560182 |
| Error 1.63 |
| Total 22805150.407938 |
I System error 0.01910 0.000364689
1.910 3.64689467723419
Electricity FIowI
. Methane sent to Methane sent to flare
Period .. Total tCO2e
Electricity [m3] [tons]
01-09-2010 30-09-2010 299,003.8967 214.0867 4,495.8207
01-10-2010 31-10-2010 288,570.0626 206.6161 4,338.9381
01-11-2010 30-11-2010 198,633.5937 142.2216 2,986.6536
01-12-2010 31-12-2010 323,947.6781 231.9465 4,870.8765
01-01-2011 31-01-2011 322,878.8572 231.1812 4,854.8052
01-02-2011 28-01-2011 268,431.1476 192.1967 4,036.1307
01-03-2011 31-03-2011 340,582.8388 243.8573 5,121.0033
01-04-2011 30-04-2011 253,390.1364 181.4273 3,809.9733
Total of period 2,295,438.2110 1,643.5337 34,514.2077




System error calculation

Electricity
Period hours Flow m3/h Q mean error % deviation
01-09-2010| 30-09-2010 707.7208 615,857.6167 870.20 3.93 34.187
01-10-2010| 31-10-2010 701.4125 598,026.9625 852.60 3.99 34.011
01-11-2010| 30-11-2010 666.0833 413,049.0125 620.12 5.11 31.686
01-12-2010| 31-12-2010 734.2667 656,651.4792 894.30 3.85 34.428
01-01-2011| 31-01-2011 707.1625 662,257.8917 936.50 3.72 34.850
01-02-2011| 28-01-2011 649.5333 551,302.9958 848.77 4.00 33.973
01-03-2011| 31-03-2011 731.3250 689,045.2833 942.19 3.70 34.907
01-04-2011| 30-04-2011 605.5250 513,161.6458 847.47 4.01 33.960
Total 5,503.03 4,699,352.89
| Q Average of the period | 853.9574742 |
| deviation of the average 15.53957474 |
| Error 1.82 |
| Total 4613838.154458 |
| System error 0.02076 0.000431136
2.080 4.31135521897505
Energy EXpOI"t
Period Electricity export Emission factor tCO2 / Total tCO2e
MWh MWh
i
01-09-2010 30-09-2010 1,103.3782 0.4080 450.1783
01-10-2010 31-10-2010 1,063.6459 0.4080 433.9675
01-11-2010 30-11-2010 760.0503 0.4080 310.1005
01-12-2010 31-12-2010 1,159.0114 0.4080 472.8767
01-01-2011 31-01-2011 1,009.8517 0.4080 412.0195
01-02-2011 28-01-2011 811.1562 0.4080 330.9517
01-03-2011 31-03-2011 1,011.8437 0.4080 412.8322
01-04-2011 30-04-2011 790.7702 0.4080 322.6343
Total 3,145.5607




E.2.  Project emissions calculation

>>
Project emissions PE;y are defined as follows:

PE;, =PEg, +PEqc;,

Fossil fuels consumption:
To determine project emissions from fossil fuel combustion the “Tool to calculate project or

leakage CO,emissions from fossil fuel combustion” version 2, which refers to the following
formula:

PErc.iy =Z FC,,, *COEF,,

PErcjy: Are the CO, emissions from fossil fuel combustion in process j during the year y
(tCO,lyr);

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

COEF;, : Is the CO, emission coefficient of fuel type i in year y (tCO,/mass or volume unit)

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

To determine COEF;;option B was chosen, and is determined as follows:

COEF;, =NVC, ; *EF,;,

COEF;, : Is the CO, emission coefficient of fuel type i in year y (tCO,/mass or volume unit)
NCVij: Is the weighted average net calorific value of the fuel type i in year y

EFcoziy: Is the weighted average CO, emission factor of fuel type i in year y

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

Fuel consumption

Period Fuel or Energy Emission Factor Quantity liters Quantity Kg CalorLf;;l(;‘)gower Energy Tj Tons of COze
01-09-2010 | 30-09-2010 Fuel oil 74,1 tC02/T) 0 0.00 43,000 0.0000 0.0000
01-10-2010 | 31-10-2010 Fuel oil 74,1 1CO2e/T) 0 0.00 43,000 0.0000 0.0000
01-11-2010 | 30-11-2010 Fuel oil 74,1 1CO32¢/T) 108 91.80 43,000 0.0040 0.2964
01-12-2010 | 31-12-2010 Fuel oil 74,1 tC02¢/T) 0 0.00 43,000 0.0000 0.0000
01-01-2011 | 31-01-2011 Fuel oil 74,1 1CO2e/T) 239 203.15 43,000 0.0088 0.6521
01-02-2011 | 28-02-2011 Fuel oil 74,1 1CO32e/T) 0 0.00 43,000 0.0000 0.0000
01-03-2011 | 31-03-2011 Fuel oil 74,1 tC02¢/T) 0 0.00 43,000 0.0000 0.0000
01-04-2011 | 30-04-2011 Fuel oil 74,1 1CO2e/T) 653 555.05 43,000 0.0239 1.7710

Total 1,000 850.00 0.0367 2.7195
Date Fuel or Energy Emission Factor Quantity (Kg) Calorific power kj/kg Energy Tj Tons of COze
Liquefied
11-10-2010 Petroleum 63.1 tCO2¢/TJ 45 47,300 0.0022 0.1389
Gases
Total Project emission tCO2e 0.1389

Electricity consumption:

“Imported” electricity refers to any electricity taken (from the grid) by the project activity,

principally for blowers used in landfill gas extraction. Such imports may be present as project
emissions. These CO2 emissions from electricity consumption are calculated using the latest
version of “Tool to calculate baseline, project and/or leakage emissions from electricity
consumption”: The electricity is purchased from the grid only with no captive plants, so scenario A

corresponds to the analysis. Such tool states that:



PE., = ZECPJ” *EFg ;, *(+TDL;,)
j

Where:

PEgc,
ECh iy

EFe iy
TDL.

1Yy

Project emissions from electricity consumption in year y (tCO,/yr)

Quantity of electricity consumed by the project electricity consumption source j in
year y (MWh/yr)®,

Emission factor for electricity generation for source j in year y (tCO,/MWh)®.
Average technical transmission and distribution losses for providing electricity to

source j in year y. As proposed by the tool, scenario A gives the alternative of using
a default value of 20%, so that alternative was applied.

Therefore, the previous equation turns into:

PE., = 1.2*ZEL,MP’y *CEF
J

y

In the tables below the information of the CERs calculation is provided. During on site audit, the
calculation sheet (CERcalculationsMR5_2010_2011.xlIsx) will be provided.

Period Energy Emission Factor Quantity Electricity KW Tons of COz¢
01-09-2010 30-09-2010 Electricity 0.408 tCO2¢/MWh 34,501 16.8917
01-10-2010 31-10-2010 Electricity 0.408 tCO2¢/MWh 47,504 23.2580
01-11-2010 30-11-2010 Electricity 0.408 tCO2¢/MWh 58,756 28.7670
01-12-2010 31-12-2010 Electricity 0.408 tCO2¢/MWh 61,814 30.2642
01-01-2011 31-01-2011 Electricity 0.408 tCO2¢/MWh 49,887 244247
01-02-2011 28-02-2011 Electricity 0.408 tCO2¢/MWh 36,530 17.8851
01-03-2011 31-03-2011 Electricity 0.408 tCO2¢/MWh 39,154 19.1698
01-04-2011 30-04-2011 Electricity 0.408 tCO2¢/MWh 36,427 17.8347

Total 364,573 178.4952
Summary of used fuels during the period
Fuel or Energy | Emission Factor Quantity Calorific power kj/kg Energy Tj Tons of CO2¢
Fuel oil 74.1 tCO2¢/T) 850.00 43,000 0.0367 2.7195
Liquefied
Petroleum 63.1 tCO2¢/T) 45 kg 47,300 0.0043 0.1389
Gases
Electricity 0408 364.573 MWh 178.4952
tCO2e/MWh
Total Project emission tCO2e 181.3536

8 This parameter refers to the same monitored variable under ELivp,y

® CEF, in this case replaces FEg j,




E.3. Leakage calculation

>>

According with ACMO0001- version 04 and the registered PDD, no leakage needs to be considered.

E.4. Emission reductions calculation / table

>>

Considering both, methane and carbon dioxide emissions, total emissions reductions, ER, are given

by:

ER, = ERM, + ERC, - PE,

On the following table a summary included on the calculation spreadsheet
CERcalculationsMR5_2010_2011.xlsx shows the respective emission reductions.

Summary Table

Total tCOze Flare| Total tCO2e Flare Total tCO2e Electricity System uncertainty System uncertainty Systefn . . .
Total tCO2e Electricity uncertainty MD reg,y (tCO2e) Project emission (tCO2e) Total tCOze claimed
1 2 export Flarel Flare 2 .
Electricity
164,224.9833 | 170,308.4418 34,514.2077 3,145.5608 1.9400% 1.9100% 2.0800% 3,412.0000 181.3536 361,443.0000

Total o, caimea = [[TOtAl ¢, flare1*(1— System flare 1)] +

uncerta int y

flare 2)] +
Electricit y)]] -

[Total ,,, flare 2*(1— System

uncerta int y

[Total ,, Electricit y*(1— System
MD ., — Pr oject

uncerta int y

emission

* as contained within the document entitled "Guidelines for completing the monitoring report form

(CDM-MR)” (EB 54 meeting report, annex 34).




This section shall include the formulae used to calculate the emission reductions and the total of the
emission reductions achieved during the monitoring period.

Total baseline emissions: 361,624.3536 tCO,ly
Total project emissions: 181.3536 tCOly
Total leakage: 0 tCOL MY
Total emission reductions: 361,443.0000 tCOyly

E.5.  Comparison of actual emission reductions with estimates in the CDM-PDD

>>

Item Values applied in ex-ante Actual values reached during the
calculation of the registered monitoring period
CDM-PDD

Emission reductions N
(tCO%e) 395,585 (*) 361,443

(*)Value proportional to the estimated stated in the registered PDD (1/9/2010 until 30/4/2011)

On the following section a summary of the above interpolation is included

E.6. Remarks on difference from estimated value in the PDD

>>
Estimation of total emission reduction for 2010 according to PDD: 579,281 tCO,e
Estimation of total emission reduction for 2011 according to PDD: 614,303 tCO,e
Since in this monitoring period year 2010 is only covered for a period of 122 days, the proportional
estimation of total emission reduction is 193,623 tCOye, and for the year 2011 it covers a period of 120
days, then the proportional estimation of total emission reduction is 201,963 tCO,e. The sum gives an
estimation of total emission reduction of 395,585 tCO,e for the scrutinized period.

During 2010 for the monitoring period which start on September 1%, 2010, the total emission reduction
corresponds to 182,672 tCO,e as shown on the below table.

During 2011 for the monitoring period which finalize on April 30", 2011, the total emission reduction
corresponds to 178,771 tCO,e as shown on the below table.

According to this the total emission reductions claimed in this report is 361,443 tCO,e which is lower
than the estimated value included on the PDD (extrapolation shows a value of: 395,585 tCO,e) for the
same period of time.

The quantity of CERs is lower than projected because the registered PDD estimation considered the
extraction of LFG from all of the landfill surface (100%) which is unpractical since no more than 60%
of the landfill surface is available for well drilling and the rest remains for landfill filling operations.
Another factor impacting the CERs estimation is the measured methane content of approximately 48,5%
in average, which is lower than the 50% considered in the registered PDD estimation.

The inclusion of electricity generation during this period allows an increase of CERs claims, but no so
important as the flaring of the LFG. We consider that the project is now in regime, and minor
corrections were included to improve the collection of LFG and methane destruction (flaring/energy
generation).

* as contained within the document entitled "Guidelines for completing the monitoring report form
(CDM-MR)” (EB 54 meeting report, annex 34).



Comparison Table

Total emissions . Real Total
. . Emissions L
reduction PDD | Monitoring . emissions
Year reduction .
(tonnes CO,- Report reduction (tonnes
(tonnes CO,-e)
elyear) CO,-elyear)
MR 1 40,131
2007 (from March) 381,163 MR 2 131,084 171,415
MR 2 49,089
2008 507,377 MR 3 318,511 367,600
MR 3 304,652
2009 543,670 VR4 141.390 446,042
MR 4 331,279
2010 579,281 VRS 182,672 513,951
2011 614,303 MR 5 178,771 178,771
2012 648,821
MR 1 Monitoring Report n°1 Period 17/03/2007 to 17/06/2007
MR 2 Monitoring Report n°2 Period 18/06/2007 to 12/03/2008
MR 3 Monitoring Report n°3 Period 13/03/2008 to 31/08/2009
MR 4 Monitoring Report n°4 Period 01/09/2009 to 31/08/2010
MR 5 Monitoring Report n°5 Period 01/09/2010 to 30/04/2011

Note: claimed period is remarked in red
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