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Quezon City Controlled Disposal Facility Biogas Esion Reduction Project (QCCDFBERP), herein
referred to as the project activity

Version 11

Date of the document: 30/11/2007

A.2. Description of theproject activity :

The Project activity involves the extraction, cotlen, processing and flaring, including the cosven

of the biogas emissions at the Quezon City ComtgolDisposal Facility (“Facility”) located in Areg 2
Barangay Payatas, Quezon City, Philippines intctdtity. This project activity was developed
primarily to address the environment, health arfdtga&oncerns of the local government of Quezowy Cit
for its constituents, particularly those residing the immediate surroundings of the Facility. A
pioneering project activity in the Philippines,atso aims to promote the application of appropriate
technology and know-how for the extraction, coli@etand processing of biogas from solid urban veaste
and as a result demonstrate its environmentalakaond economic benefits

For controlled dumpsites such as the Quezon CitytiGlbed Disposal Facility, the Philippine rulesdan
regulations do not require the management of thalifyés biogas emissions, so the Quezon City
government does not need to undertake this typeajécts. However, aware of the adverse impacts of
the biogas coming from the dumpsite, on the hezlits people and on the environment as a whold, an
also considering the relevant safety hazard todaby community, Quezon City deemed it necessary t
immediately address the situation.

In May 2006, Pangea Green Energy S.r.l., togethir Rangea Green Energy Philippines Incorporated,
expressed its interest to develop and implemenPtbgect for Quezon City. After a thorough evalaati

of the technical and financial capability of theotwompanies (collectively called “Pangea”), Quezon
City granted Pangea the right to fully and exclasivmplement, manage and operate the Project ¢ifrou
the signing of a Memorandum of Agreement (MOA) ebFuary 14, 2007.

In the MOA, Pangea was given the right to extraollect and process the biogas produced by the
Facility for a minimum of 10 years in order to rgdte the pollution caused by the biogas emissions.
Detailed obligations of Pangea under the MOA ineltlde planning, building, management, operation
and maintenance of the biogas extraction, collachad processing plant. Pangea will provide the
necessary investment to accomplish its obligatidhe. Quezon City Local Government Unit (LGU) will
continue to be the owner and operator of the dedp@gility. As such, the LGU will be responsibler f
the overall management of the disposal facilityoadmg to the Philippine laws, rules and regulagion
and ensure Pangea’s uninterrupted implementatitimeoProject.

The project will be implemented in two phases. iBgiphase 1, the combustion plant will be composed
of a biogas extraction system (wells and blowerhigh-temperature torch for flaring the methane
extracted and an electrical engine for on-site posupply. The electrical engine will be fed by kasg
during plant operation (about 7,500 hours/year)n électrical connection to the local grid will be
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provided in order to supply electricity requirementthe plant during engine maintenance and sgart-u
operations. Phase 2 will begin on the third yeapehding on the actual availability of biogas amel t
financial and technical viability of the projectrfiyea will install a bigger biogas electrical eregiabout
700 kW) for the conversion of a portion of the naeté to electricity that will be delivered to thedb
grid.

‘ A.3.  Project participants: ‘

Name of the Private and/or public entity(ies) project participants Kindly indicate if the
Party involved (as applicable) Party involved wishes to
be considered as project]
participant
Quezon City Government NoO
Philippines (Public entity)
(host) Pangea Green Energy Philippines, Incorporated
. . No
(Private entity)
Pangea Green Energy S.r.l.
Italy (Private entity) No

Republic of the Philippines (see Figure 2)

A4.1.2. Region/State/Province etc.: \

Metro Manila (see Figure 2)

A.4.1.3. City/Town/Community etc: \

Barangay Payatas, Quezon City (see Figure 2)

A.4.1.4. Detail of physical location, includingnformation allowing the

The Project is located in Area 2, Barangay Pay&aszon City (see Figure 1). The 22-hectare didposa
facility was the disposal site for Metro Manila’sumcipal solid waste (MSW) from 1973 until July hOt
2000, when, after a period of heavy rain, a trdigle Soccurred in the Payatas open dump, which was
consequently closed.

Figure 1 indicates the portion of the landfill affed by trash slide and the layout of the propdsedas
collection system and energy recovery plant.
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Area interested by the trashslidejon " NN
2000, July 10 : ; g ‘I"'~.
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1 Mound 1 (old) |

Mound 2 (new)

NS

LFG treatment plant
(combustion and power plant)

Fi.gure 1- Payétas landfill p.Iant (in red it is ponted ouf the area intérested by thé 2000 trashélioiethe
location and the layout of the proposed LFG recovarand treatment plant are showed

However, due to lack of alternative disposal sitesyas reopened in November 2000 pursuant to an
Executive Order signed by President Joseph Esiratiaicting the conversion of this open dump to a
controlled dump and making it an exclusive dumpsit®uezon City. In response to this, the Quezon
City government created the Payatas Operations fG(B@G) on 12 November 2000 specifically to
manage, operate and secure the dumpsite. Fronuthém present, the Facility has received an average
of 2.4 million cubic meters of MSW per year. Isisheduled for closure at the end of 2007.
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Figure 2 — Location of Quezon City Controlled Dispsal Facility

The CDM project activity will interest only the was which were disposed after the reopening of the
landfill as a “controlled dumpsite”, in particulalom January 2001, as reported in Table 14 Annexk 3
the PDD, until the cut off date of the landfillthe end of 2007. Please note that for the 200@stdeen
foreseen a disposal value equal to 2006. In otlwedsy for the forecasted LFG calculation produgtion
we only considered the waste filled in the two missafter January 2001 (see B in the cross section
showed in figure 2). Since January 2001 the lahidfi$ been filled up with new wastes, which havenbe
disposed on both the existing mounds, as repregsénteigure 3:

Wastes disposed on both
mounds after January 2(

Wastes disposed on both
mounds from 1973 to 2000

Figure 3 - Schematic section of the Payatas dumpsiin relation to waste disposal before and after 20
closure
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The conversion of the landfill from an open dumptoontrolled dumpsitésee Figure 4) was made
through the implementation of the following techalioperations in order to protect the environmenat a
to ensure the safety of the dumpsite and the contimsisurrounding the site:
» slope reprofiling> dumpsite slopes were re-profiled from a 50°-7@&ptto a more stable 23°-
25° steep range through side cutting and benching;
» soil capping> re-profiled slope is covered with 0,60 m soil ¢refsoil compacting);
» greening of slope® mongo beans were used to enrich and conditioedhéefore grass and
shrub were planted on the reprofiled slopes;
» perimeter fence> a perimeter fence was installed for the secufitye facility.

W

| site before (up) andtaf (Io) the conversion to a controlled

Figure 4 - Payatas disposal dumpsite
The landfill management operations doesn't inclieuse of HDPE bottom liner on the natural terrain
The regular dumpsite operations consist of theWahg phases: waste truck inspection at the site/en
garbage is tipped at designated dumping area;uasidaste is pushed and leveled at the final dugnpin
area: no landfill compactors are used, and so gaotion degree of about 55% is foreseeable.

A leachate drainage system has been implementeotm mounds, through the collection pipes
connected to the pump station. Actually no biogdkection system is operating on the landfill.
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The category for the project activity accordinghie UNFCCC’s CDM Project Activities list is:

+ Sectoral Scope 13 — Waste handling and disposalfilaGas Project Activity)
e Sectoral Scope 1 — Energy industries , Type |: Reiée energy projects, Category D:
Renewable electricity generation for a grid.

A.4.3. Technology to be employed by the projecttyvity :

The project activity involves the extraction, cclien, processing, and flaring of biogas produaednf
the decomposition of the solid wastes dumped aQiiezon City Controlled Disposal Facility in order
reduce its adverse impacts on both the local apldadjlenvironment. This will be accomplished through
the construction and installation of the following:

= biogas collection network, consisting of appromiatells, pipes and gravel filter to allow transport
of the gas from the dump to the substations;

= biogas aspiration and conditioning system, whichnsigis of blowers and purification and
dehumidification equipment to transport and cleas gf impurities that can damage the system;

= biogas flare, which is a high temperature torch thiéi burn the methane and convert it to less
harmful carbon dioxide, water and other trace gases

= energy production plant, composed of electricitpagating equipment utilizing methane from biogas
as fuel to produce electricity and distributionelnfor delivery of electricity to end users (plant
equipment and grid);

= monitoring and control system that would allow m&ament, monitoring and control of significant
parameters.

The LFG collection system designed in the frameuwfproject will be composed by 49 wells (drilled i
the body of the waste) connected by HDPE pipes @OR) to three substations. From these three
substation will start three main manifolds transipgr LFG to the burning and power plant (the layisut
reported in Figure 1).

No leakage will be allowed nor during O&M neitharrithg the construction period. Until the start up o
the plant, all our biogas collection network wilt kept sealed in order to avoid methane escape.
Payatas Landfill area is surrounded by poor pomndtving in shanties and working in waste separat
collection in waste disposal area. The landfillstie is expected for the end of the year 2007 and s
there is no risk due to pickers activities besidewells or pipes. In any case since today thegrlare
located in the actual dumping area that is in tigdha of the two mounds and so there is no riskofar
extraction plant, because the wells, the pipesadirttie equipment necessary in order to extract WHG

be located in areas covered by soil and so wittioaitrisk represented by pickers that are collecting
recoverable wastes (metal, glass, plastic) onthé@vrestricted area where the fresh waste is filled

The centralized burning and power plant will bealked in a safe area and is secured by a 2 meter
reinforced concrete fence. The plant counts on hd#s security service. All the necessary equigmen
for the evaluation of the methane captured andedlathe electricity produced (on the basis of the
monitoring procedures that lead to the calculatiérthe produced CERS), are located in the above
mentioned secured and fenced area and most of iheparticular, inside of the main container van
where is located the suction section.
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In terms of the Philippine baseline, this type object activity represents an innovative technology
considering the state of landfill methane recow®rstem in the country. Local workers will need ® b
trained and specialists such as engineers and ptb&ssionals will need to be employed for project
implementation. Furthermore, high efficiency flawgpliers are not available in the Philippine madae
many components of the facility will be providedrr abroad (Europe, in particular), recurring to the
best available technologies. As such, a “statenefart” technology transfer will occur from coussi
with environmentally safe and sound technologiesti® Philippines, resulting in a very positive
contribution to the environment.

For the project activity a crediting period of 18ays shall be applied, during which the total elorss
reductions are expected to be about 1,163,394,t.£&5 summarized in Table 1.

Table 1 — Estimated amount of emission reductionsver the crediting period

ANNUAL ESTIMATION OF EMISSION
ViR REDUCTIONS IN TONNES OF CO,¢
2007 135,367
2008 148338
2009 141,505
2010 131,027
2011 121,355
2012 112,426
2013 104,183
2014 96,575
2015 89,551
2016 83,067
Total estimated reductions
(t COy) 1,163,394
Total number of crediting years 10
Annual average over the crediting period of
estimated reductions 116,339
(tCGd

There is no public funding of the project activity.
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SECTION B. Application of a baseline and monitorirg methodology

The baseline and monitoring methodology used ferpttoject activity is:

ACMO0001 — “Consolidated baseline methodology fondf@ll gas project activities” — Version 05,
hereinafter referred to as the Baseline and Monigovethodology

AMS-I1.D. “Grid connected renewable electricity gesteon” — Version 10

The approved consolidated baseline methodology A@MOversion 5 is applicable to landfill gas
capture project activities, where the baseline @gens the partial or total atmospheric releasthefgas
and the project activity include the following sition:

a) the captured gas is flared; or

b) the captured gas is used to produce energy (eegtrieity/thermal energy), but no emission
reductions are claimed for displacing or avoidingrgy from other sources; or

c) the captured gas is used to produce energy (ectrieity/thermal energy), and emission reductions
are claimed for displacing or avoiding energy frotiner sources.

The project activity involves both a) flaring anyl mroduction of energy to displace grid electricity
produced from more polluting sources, as stategteabo

The capacity of the power plant that will be consted shall be 700 kW in which case it is indicated
ACMOO001 (ver 5) that AMS-I.D. "Grid connected reredvle electricity generation” — Version 10 can be
used to estimate the G@missions from the project activity since the poplant capacity is only 700
kW, which is less than 15 MW, the maximum capafotya small-scale AMS-I.D. project activity.

B.3.  Description of the sources and gases includedthe project boundary \

The project boundary of the Project activity is tRayatas dumpsite. The boundary includes biogas
collection at the old and new sites as well asvdigts including flaring of biogas, electricity gemration

and electricity transmission to the local distrdoutof electricity, Manila Electric Company
(MERALCO).

Possible CQemissions resulting from combustion of other fulln the methane recovered should be

accounted as project emissions. Such emissions inthyde fuel combustion due to pumping and
collection of biogas. In addition, electricity rémpd for the operation of the project activity, shbbe
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accounted and monitored. Where the project actimitglves electricity generation, only the net qgtitgn
of electricity fed into the grid should be usedatount for emission reductions due to displaceraént
electricity in other power plants.

Source Gas Included? Justification/Explanation

Wastes CO, No Not included because
these GHG emissions are
part of the natural carbon
cycle

CH, Yes Included because it is the
main component of the
LFG that is being
combusted

Baseline

N.O No Not applicable

Flare CO, No Not included because
these GHG emissions are
part of the natural carbon
cycle

CH, Yes Included because it is the
main component of the
LFG that is being burned

N,O No Not applicable

Electricity CO, Yes It is included because of
production the displacement of fossil
fuel-fired electricity that
otherwise would have
been generated in the
grid to which the project
activity will be
interconnected.

Project Activity

CH, Yes Included because it is the
main component of the
LFG that is being
combusted

N.O No Not applicable
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B.4.  Description of how the baseline scenari identified and description of the identified
baseline scenario:

In the Philippines, there are no contractual resrognts or regulations mandating the capture of the
methane generated from solid waste disposal siteerefore, the baseline is the total atmospheric
release of all the methane generated by the Pawaiste disposal site, which is classifiedcastrolled
dumpsiteand so no gas control systems are required biathe

Due to the regulations reported in the above maatidmplementing Rules and Regulations (IRR), the
operation of a controlled dumpsite (like Payatasdfél) doesn’t require the installation of a biogas
collection network, that in absence of the CDM pobjactivity might not have been implemented
because it wouldn’t be requested by the Philippagailation.

B.5.  Description of how the anthropogenic emissionsf GHG by sources are reduced below
those that would have occurred in the absence ofélregistered CDM project activity (assessment
and demonstration of additionality):

The additionality of the project activity will beethonstrated and assessed using the latest versiba o
“Tool for the demonstration and assessment of mfdility” Version 3 agreed by the CDM Executive
Board, which is available on the UNFCCC CDM wele sit

Step 1 — Identification of alternatives to the piajactivity consistent with current laws and regioihs

Sub-step 1a. Define alternatives to the projecivégt

The proposed project activity involves the congiorc of facilities for LFG collection, flaring,
electricity generation and selling of the net aletty produced to the Luzon grid and also getting
revenues from CERs.

An alternative scenario to the CDM project activéythe baseline scenario wherein there is no captu
of methane gas produced in the controlled dumpsitee Quezon City dumpsite closes in 2007 and
uncontrolled LFG emissions will occur until the amic component of the MSW is completely
decomposed.

Another alternative scenario to the project activg a scenario which constructs facilities for LFG
collection, electricity generation and flaring afyaexcess LFG and sells the (net) produced el@gtim

the Luzon grid in the absence of the Clean DeveypnMechanism and revenues for the CERs sales.
This is an economically unattractive scenario beeanf the lack of the economic incentives from CERs
revenues. Otherwise, a scenario which construatsities for LFG collection and complete biogas
flaring, without electricity generation, also byetmeans of the Clean Development Mechanism (and the
subsequent revenues for the CERs sales) is ecoalhmiaviable.

Other possible scenario can be identified as the siraw gas directly to customers: this scenario
implies the realization of the biogas extractiomnpl combined with a biogas treatment unit. This
alternative cannot be considered viable because th&o local gas demand for an on-site utilizatio
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Other alternative project scenarios in Philippifegamethane recovery and destruction do not haye an
economic drivers for an investor to implement aadrot be considered plausible or credible.

Sub-step 1b.Consistency with mandatory laws andiaggns

According to the Implementing Rules and RegulatigfitR) of Republic Act 9003 (also known as
Philippine Ecological Solid Waste Management Ac2000), at Rule Ill are reported the definitionsaof
controlled dump and of a sanitary landfill:

"Controlled dump" shall refer to a disposal sitevettich solid waste is deposited in accordance with
minimum prescribed standards of site operation.

"Sanitary landfill" shall refer to a waste dispossite designed, constructed, operated and maintaine
a manner that exerts engineering control over gigant potential environmental impacts arising from
the development and operation of the facility”.

Regarding to a controlled dump, at Rule XIllI - Ogtens of controlled dumpsites — Section 2 (Minimum
Requirements for Operation of Controlled Dumpsites) pointed out:

“The following minimum requirements shall be apglie siting, designing and operation of controlled
dumpsites:

a) Daily cover consisting of inert materials or lsof al least 6 inches in thickness shall be agph¢ the
end of the working day; where there is a lack dfiensoil material, other alternative materials miag
used subject to the prior written approval of tiidoecement authority and the Department;

b) Drainage and runoff control shall be designedi ananaged such that storm water does not come in
contact with waste and that discharge of sedimamiis the receiving body of water is minimized.
Appropriate erosion protection shall be installeidséorm discharge outfalls;

c¢) Provision for aerobic and anaerobic decompositshall be instituted to control odor;

d) Working areas shall be minimized and kept atnooe than a ratio of 1.5 square meter (sgm) or less
per ton/day (tpd) of waste received on a daily asig. 30 sgm working area for a 20 tpd facility;

e) Security fencing shall be provided to prevelatgal entries, trespassing and large animal entries
Large animals shall include but not limited to addbmesticated or feral animals such as dogs, cats,
cattle, pigs, carabaos and horses. Provisiondifter control including the use of litter fencesddaily
picking of litter shall be included;

f) Basic record keeping including volume of wasteeived daily, special occurrences such as fires,
accidents, spills, unauthorized loads (maintainorelcof unauthorized and rejected loads, name and
address of hauler and generator of such unauthdnzaste), and daily waste inspection logs;

g) Provision of maintained all-weather access rqads

h) Controlled waste picking and trading, if allowdy owner/operator, in order to facilitate daily
covering and compliance to Subsections (a) thrdeglabove;

i) Provision of at least 0.60 m final soil cover elbsure, and post-closure maintenance of cover,
drainage and vegetation; Post-closure maintenarzgl e for a period of ten (10) years;

j) Site shall not be located in flood plains anctas subject to periodic flooding and it shall belioy
geologically suitable, i.e., adequate separatiorclearance between waste and underlying groundwater
and any surface body of water shall be providedgifeering controls shall be provided otherwise.

k) Open dumpsites that do not comply with sitingureements of this Section shall be closed
immediately. A replacement facility shall be, atm&nimum, a controlled dump and shall meet the
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requirements of Rule XllI, and other applicable yisions of the Implementing Rules and Regulations
(IRR).”

Not managing and controlling methane gas producedontrolled dumpsites like the Quezon City
Controlled Disposal Facility do not violate currelatvs and regulations. Republic Act No. 8749,
otherwise known as the Philippine Clean Air Actl@09, does not specify maximum permissible limits
for methane, landfill gas or biogas coming from gsites. The Republic Act No. 9003 mentioned above
does not require LFG collection/combustion for coled dumpsites. According to this law, only in
sanitary landfills with waste in place amountingntore than 500,000 tons should a gas control system
be installed. The requirements are in any casergeaed is not specified the final treatment of L&
only requirement is that “the owner/operator skalsider recovery and conversion of methane gas int
usable energy if economically viable”, but in amge this is applicable only for sanitary landfiheveas
Payatas landfill is a controlled dumpsite.

The Payatas landfill is a controlled dumpsite, andhe basis of the Solid Waste Inventory availaisie
line in the following address (http://www.denr.golw/nswmc/6.php), Payatas landfill is in the listioé
“Closure and Rehabilitation Plans”. Taking into @act the DENR Administrative Order N.9 of 14
September 2006 (General Guidelines in the closuré Rehabilitation of Open Dumpsites and
Controlled Dump Facilities), the rehabilitation pléor Controlled Dump Facilities shall include (see
paragraph 6.3, letter f) a gas management madaso¥ents installed in order to give the possibiidy
LFG to go in the atmosphere in order to avoid LF@ration in the underground. This is clear also
because the materials suggested (such as bambB¥@rpipes) are not compliant to the technical
requirements necessary in order to extract LFQuto i or to transform it in electric energy. Theoae
mentioned DENR Administrative Order N.9 of 14 Semter 2006 doesn’t give any requirements in
order to destroy LFG. In other words the proposemjegt is by sure additional respect the actual
Philippine laws.

Hence, the alternative scenario, correspondingr@a flisposal of solid waste without any activity o
methane recovery or destruction is in compliandé ail the Philippines laws and regulations.

Since alternatives to the project, consistent witirent laws and regulations, have been identifiesl,
project is additional under Step 1.

Step 2 — Investment analysis

Sub-step 2a. Determine appropriate analysis method

Other than CDM related income, the proposed progetivity will generate financial and economic
benefits from the sale of electricity. Thereforge tSimple Cost Analysis method (Option 1) cannot be
applied. Furthermore, the Investment Comparisonlysieg (Option 1) has a reasonable application for
those cases which involve project alternatives @adgie with the project activity. In this case trdy
plausible alternative is the continuation of therent situation and so Option Il is not applicable.
Therefore the “Apply Benchmark Analysis” (Optiot) Wvill be used.

It has been chosen an assessment period of 10fpedn® investment analysis. According to the b®g
evaluation model (“IPCC 1996”) that had been usetbtecast the quantity of biogas generated by the
landfill that will be captured and flared, the basgannual quantity will increase until the end ey
2008 and then decrease significantly until year 720According to this natural reduction trend
(confirmed by the above mentioned model) the PiRddddo choose thé-ixed crediting period” option
with a length of 10 years which is in line with teepected duration of the proposed project. In otoe
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be consistent with the lapse of time, 10 yeard, iéyaresents both the natural length of the progect
the crediting period, in the Investment Analysibe t10 year assessment period was taken in
consideration.

Sub-step 2b — Option Ill. Apply benchmark analysis

The Internal Rate of Return (IRR) is a capital etdw tool used to determine the attractivenesa of
long-term investment. A project is a good invesiméits IRR is greater than the rate of intertit
might be earned from alternative investments, ia tase the minimum IRR that would be considered
acceptable is the yield granted by the RepubliBhifippines 10 Years Treasury Bond, which is 7.10%
For the purpose of this analysis, the yield of 1#@eYears Treasury Bond will be used as a benchmark,
even if the benchmark could be significantly higherfollowing risk factors would be kept in
considerations:

» Country and term risk premium
* Private risk premium
* Project risk premium
» Market risk premium

Sub-step 2c — Calculation and comparison of finahicidicators
In calculating the Project IRR, the following asgions were made:

Table 2 — Parameters needed for the calculation dfie financial indicator IRR
(CERs revenues are not considered)

UNIT OF

PARAMETER MEASURE VALUE
Investment costs € 1,386,000
O_pera'uon & Maintenance costs €/Year 95.670
(first 2 years)
Operation & Maintenance costs 180.670

d €/Year
(from 3° year)
Electricity exported (10 years) MWh 42.000
Electricity exported (x year) MWh 5.250
Exchange Rate EUR/PHP 0.01618
Electricity price MWh PHP 4,867
Electricity price MWh EUR 78,75
Project Life Year 10

PROJECT IRR -6,11 %

Data assumptions:

! Asian Bond On line quotation of May 22007 -http://asianbondsonline.adb.org/philippines/philigs.php
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* The Investment costs as well as the Operation &nkéaiance costs for the landfill gas
equipment and plant were supplied by the projeceld@er based on its experience in the sector,
and consultation with landfill gas primary suppdier

 The tariff rate of electricity which is used in calations is 0.078748 EUR/k\WWh

* The LFG production rate will become minimal aft€r years and it will not be economically
viable to continue the project.

On this basis the project is not viable. The Invesit Costs are too high and the revenue genergted b
the electricity sale does not guarantee an accleptaturn. The Project IRR of -6,11 % is far beltihe
acceptable benchmark IRR value of 7.10%.

Scenario considering also the CERs

If revenues from the selling of the CERs are car&d the project IRR increases up to 59,8 % , ngakin

the project viable as shown in the following table:

Table 3 Parameters needed for the calculation of thfinancial indicator IRR
(CERs revenues are included)

UNIT OF

PARAMETER MEASURE VALUE
Investment costs € 1,386,000
O_pera'uon & Maintenance costs €/Year 95.670
(first 2 years)
Operation & Maintenance costs 180.670

d €/Year
(from 3° year)
Electricity exported (10 years) MWh 42.000
Electricity exported (x year) MWh 5.250
Exchange Rate EUR/PHP 0.01618
Electricity price MWh PHP 4,867
Electricity price MWh EUR 78,75
Project Life Year 10
Annual expected emission
reductions (CERS) tCo, 116.339
Predictable CER price €/CER 10
Average annual CERs revenugs € 1.116.339

PROJECT IRR 59,8%

Data assumptions:

« The Investment costs as well as the Operation &nkéaance costs for the landfill gas
equipment and plant were supplied by the projeceldper based on its experience in the sector,
and consultation with landfill gas primary suppdier

« The tariff rate of electricity which is used in calations is 0.078748 EUR/k\Wh

2 Source: current NPC Luzon grid ratetp://www.napocor.gov.ph/npc5.3sp
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« The CERSs value which is used in calculations i9AGEUR

¢ The averag@nnual expected CERs production is 116.339,

* The LFG production rate will become minimal aft€r years and it will not be economically
viable to continue the project.

Sub-step 2d — Sensitivity analysis
The sensitivity analysis constitutes a valid apphofor demonstrating the reliability of the investm
analysis (see Sub-step 2c). For the proposed preietvity, the following parameters have been
indicated as “sensitive factors” in terms of finemh@ttractiveness:

1. Total investment (I);

2. Operating & Maintenance Costs (O&M);

3. Electricity selling price (E).

The project IRR was calculated for each of the aljmarameter, testing sensitivity at values at gaaf
+10%, at increments of 2.50%. The results are showable 3.

Table 4 — Sensitivity analysis of the proposed pregt activity

-10.00%| -7.50%| -5.00% -2.50% 0.00% 2.50% 5.00%  %.50 10.00%
I -5,29% | -5,50%| -5,71%  -5,929 -6,119 -6,30p0  -6,48% ,65% | -6,82%
o&M -4,55% | -4,93%| -5,32% -5,719 -6,119 -6,51p0  -6,92% ,34% | -7,76%
E -8,60% | -7,95%| -7,32% -6,719 -6,119 -553p -4,96% ,40% | -3,86%

oY O~ O

As shown in Table 3, the Project IRR values fluttuiaetween -8.60 % and -3.86 %, according to the
variability of the 3 parameters within the ranget&f%. On the basis of the results obtained, degar
that both the investment codtand the Operation and Maintenance C&£4 haven't got a relevant
influence on the IRR and they are not a criticatdain the investment analysis.

On the other hand, the O&M estimation was done emagively, however, the maximum expected value
of Project IRR is only -4,55 % (related to a deseaf 10% of the O&M) which is way below the
benchmark value of 7,10 %.

The price of electricity is also an important facio the evaluation of the Project IRR. If the efagity
tariff increases by 10%, the Project IRR value gge$o about -8,60 %.

In conclusion, the sensitivity analysis shows hdw project in not financially attractive, showing a
maximum Project IRR value (related to an increds&086 of the electricity price), still far lower dh
the benchmark value used by Pangea.

Step 3 Barrier analysis

% Source: current NPC Luzon grid ratetp://www.napocor.gov.ph/npc5.3sp
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This step is used to determine whether the proppsgdct activity faces barriers that:
a. Prevent the implementation of this type of propgsegject activity; and
b. Do not prevent the implementation of at least dnt® alternatives.

Use the following sub-steps:

Sub-step 3a. Identify barriers that would prevdm tmplementation of type of the proposed project
activity

Establish that there are barriers that would preves implementation of the type of proposed prbjec
activity from being carried out if the project aaty was not registered as a CDM activity. Suclrieas
may include, among others:

TECHNOLOGY BARRIERS

The sole revenue for the Project, electricity sakeslependent on biogas availability. On tfey8ar the
LFG will be used as fuel to a power generator anidl excess LFG will be flared. Forecasts for LFG
production are based on a model that has not besepin the Philippines. Thus the model parameters
may not effectively factor in the rapid decompasitiof organic matter in a hot/moist tropical
environment. In this case, a greater amount of pF@&uction could be expected in the first two gear
however, if the decomposition of the garbage ocdaster than the trend predicted by the model,
revenues from electricity sales will be lower trexpected. This will produce a negative impactton t
Project IRR, which is already lower than the benaftiavalue.

The lack of prior experience on this kind of prajéc the Philippines could indirectly translateant
unforeseen problems with the technology. This @aadversely affect the financial outcome of the
Project.

BARRIER DUE TO PREVAILING PRACTICES

As this project is a pioneering commercial LFG ecllon operation in the Philippines, there is aegeh
lack of personnel skilled in this kind of technojodNew staff may require extensive training in the
operation and maintenance of the equipment. Proéntenance of the equipment and machinery is
very important in preventing unexpected damagesblBms and delays with staff training could
negatively impact the Project schedule and theeettoe project returns.

Sub-step 3b. Show that the identified barriers wadt prevent the implementation of at least onthef
alternatives (except the proposed project activity)

The identified barriers would not prevent the alégive scenario which is the baseline for the mtoje
activity.

The above analysis clearly shows that the propgmegect activity faces barriers that prevent its
implementation and do not prevent the implementatd at least one of the alternatives. Hence, the
proposed project activity may be considered “adddi”.

Step 4 — Common practice analysis
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Sub-step 4a. Analyze other activities similar ® phoposed activity
According to the National Solid Waste Managemennh@assion, at the end of 2006, the Philippines had
713 dumpsites. There are 309 controlled dumpaitesonly 9 sanitary landfills.

Metro Manila reportedly generates over 6,700 torofeslid waste per day, approximately 5,600 tonnes
of which enters the municipal collection systemgtaf 17 cities and municipalities. With the cutren
economic growth rate and population increase, gsBmated that wastes generated by Metro Manila
may double to 11,000 tonnes per day by 2014. Whaiste is reportedly dumped at 9 dumpsites (among
which is the Payatas controlled dumpsite) througihtetro Manila. The dumpsites cause serious public
health, environmental and social impacts. They haadequate fencing, signage and security provésion
Unrestricted access is prevalent. The presencé®004vaste pickers at the dumpsites is dangerdwey T
are poorly protected and at severe public headth ri
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Figure 5 — Metro Manila dumpsites facilities

Sub-step 4b. Discuss any similar options that auaing

On the basis of the Philippine Ecological Solid Wablanagement Act of 2000 (Republic Act No.
9003), according to which is not required a LFGaxlon/combustion for controlled dumpsites (like
Payatas landfill), and the National Solid Waste Egament Commission (updated to the end of 2006,
http://www.denr.gov.ph/nswm/it is foreseeable that no similar project attiias been implemented
in the Philippines. This type of project activitgrctherefore be considered a pioneering activity the
transfer of technology should encourage the impigat®n of similar project activities elsewheretlie
Philippines.
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B.6. Emission reductions:

B.6.1. Explanation of methodological choices: |

The ACMO0001 “Consolidated baseline methodology lamdfill gas project activities” version 5 is
applicable to a landfill gas capture project like project activity where the baseline scenartbestotal
atmospheric release of the biogas and the progsity includes the partial capture of the methéoe
producing electricity. In this case emission rethng® are claimed for displacing or avoiding energy
generation from other sources and so the AMS-1®rid connected renewable electricity generation”
version 10 is applicable, since the total capaoityelectricity generated is only 700 kW (less than
15MW).

Application of First Order Decay model for estiniat] biogas potential

For a correct design and dimensioning of both tlogds extraction system and the power rating and
number of endothermic generating sets for the privolu of electric energy, as well as the connectmn
the Utility Company distribution grid, it is esseitto estimate biogas output volumes as accuraely
possible.

Keeping in mind that landfill gas emissions depemd various factors, some of which cannot be
controlled, it is difficult to formulate an accueatorecast of the amount of biogas that can beirzdida
from a landfill by relying on mathematical modedlimlone. It is indispensable, in fact, to suppletme
and forecast possible data based on consideradimh®bservations that our specialist techniciang ha
made from careful site surveys. The quantitativel gualitative predictions regarding the biogas
obtained from the waste materials already depositetithe additional quantities of solid waste to be
accumulated over time are the outcome of the Istshate that can be formulated given the presene st
of our knowledge. Because of their very naturehspredictions are likely to undergo substantial
variations. Anticipating this, there will be twalsequent stages of plant expansion following &rain
verification and actual correspondence to theahgroduction figures.

After years of forecast evaluations and checks ¢ivee on the consistency between the mathematical
model and operational realty, our approach to lsoganeration modelling consists of adopting a
structured model, called First Order Decay (FOD)tidd, which is recommended by the U.S.
Environmental Protection Agency (E.P.A.). This mloglas also chosen since it is recommended by the
IPCC Guidelines 1996 and is being widely adopteanany CDM Project Design Documents (CDM
PDD) for evaluating the potential of Landfill to &gy Projects.

In the Reference Manual of the IPCC 1996 Guidelines (atra@} is pointed out thdtRecognising that

the distinction between landfills and open dumpsoisalways clear, the Revised 1996 IPCC Guidelines
(this chapter) instead characterises all sites &iich solid waste is deposited to land as “solid teas
disposal sites” (SWDSs)Furthermore,“Landfill gas is known to be produced both in maedg
“landfill” and “open dump” sites. Both are consided here as solid waste disposal sites (SWDSs)”
This means that the model is valid for all solidsteadisposal sites.

The formula to be used in order to estimate metlamissions in year T deriving from the quantity of
waste disposed in year X is:

Qrx= K -R-Lo- gk(™) [1]
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where:

k : methane generation kinetic constant: this iscfion of the humidity of the waste material,
availability of nutrients for the methanogenic lea@, pH and temperature [1/yr];

L, : methane generation potential of the landfillistilepends on the quantity of cellulose
contained in the waste mass cellulose, in facttaios the greatest quantity of carbon capable of
being changed into methane; accordingly, metharmmeyation becomes dependent on the
hydrolysis of cellulose [fRCH,/ton]

Qr : the amount of methane generated in the curreant (T) by the waste Rx fhCH./yr];

X : the year of waste input;

Ry : the amount of waste disposed in year x [t/yr];

T : year of interest.

Methane generation is accordingly characterizethbytwo parameters: k and.L

The methane generation rate const&ptexpressed in [1/year] is a function of the eominent in which
the landfill is located. Higher value correspondsgteater moisture in the landfill and this valuaym
range from less than 0.005 to 0.4: it has beenrregfeto IPCC default values in function of the
hydrologic regime of the area. For the baselinession estimates for the project activity, a k= 0108

IS used.

The methane generation potentigal depends upon the composition of the waste. Acongrtd 1996
IPCC Guidelines (chapter 6), values fay dan vary widely, in a range from less than 10@wer 200
m’/tons. The k value can be calculated by the following formwa (eported in 1996 IPCC Guidelines):

L, = MCF [DOC, (F,, 323-1[pocC [2]

CH4

where:

MCF = methane correction factor, that reflects the wawhich the landfill is managed (IPCC
values are used); MCF=1. This value is relevamamaged solid waste disposal sisfined as
follows: “These must have controlled placement of waste, (inaste directed to specific
deposition areas and a degree of control of scawvengnd a degree of control of fires) and will
include at least one of the following:

0 cover materiapresent in Payatas landfijll)

0 mechanical compacting; or

o leveling of the wastfresent in Payatas landfill)
DOCGC; = fraction of DOC dissimilated, equal to the pantiof DOC that is converted to landfill
gas, depending in particular from the temperatusédie the landfill; IPCC 1996 default value =
0.77
Fcna = fraction of CH in landfill gas
Dcra = density of the methane (equal to 0.0007168)t/m
DOC = degradable organic carbon

and:
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DOC = 04 [AWS + 017 %ONS, (D152WS, + 030%WS, [3]

with:
WS = solid waste percentage of paper and textiles
WS = solid waste percentage of garden waste, partevaasother non-food organic putrescibles
WS = solid waste percentage of food waste
WS = solid waste percentage of wood or straw

According to the formulation expressed above itlveesn calculated a value of &qual to 135 fiton.

For the determination of biogas emissions, it isuaged that the content by volume of the methane
generated is 50% and \M&sed are data from the MMDA included in Annex 3.

The model provides a quantitative estimate of thmeual amount of biogas arising from a ton of urban

solid waste, from which, knowing the quantity ofstea materials landfilled over time, we can work out
total annual output and the future evolution ofduction figures, according to the following formula

QT =%, Qrx (4]

where x varies from the year of waste disposal (gebr of interest).

Application of ACM0001 “Consolidated baseline mettmogy for landfill gas project activities” ver 5

The greenhouse gas emission reduction achievetlebproject activity during a given yep(ER) are
estimated as follows:

ER, = (MD

Y

~MD,, )* GWP,

CH4

+EL_ - CEF,

electricity.y

project,y o ETy * CEFthemlaLy [5]

where:

ER = emissions reduction, in tonnes of £&quivalents (tCae).

MDyprojecty = the amount of methane that would have been destfoymbusted during the year, in
tonnes of methane (tGH

MDregy =the amount of methane that would have beenagsifcombusted during the year in the
absence of the project, in, tonnes of methane {tQdnsidering that there are no specific reguiasor
with regards to that, it can be assumed an adjudtfaetorAF=0, SOMD (¢qy =MD prgjecty”AD=0
GWR:Ha = Global Warming Potential value for methane fa first commitment period is 21
tCOe/tCH:

ELy = net quantity of electricity exported during ygain megawatt hours (MWh).

CEFetectricity.y, = CQeemissions intensity of the electricity displacadiCQe/MWh. This can be
estimated using either ACM0002 or AMSI.D, if thepaaity is within the small scale

threshold values, when grid electricity is usedlisplaced.

ETy = incremental quantity of fossil fuel, defineddiference of fossil fuel used in the

baseline and fossil use during project, for eneegyirement on site under project
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activity during the yeary, in TJ; E¥ 0, i.e. no production of thermal or mechanicarey in the project
activity

CEFnermalyCOz emissions intensity of the fuel used to generagential/mechanical energy, in
tCOe/TJ; CERnermay=0

As mentioned above, actually there are no reguétontractual requirements regarding methane
emissions from landfill and so M3, can be assumed equal to 0. Thus, the equationisised

ERy =MD project, y* GWP cHa t EL y* CEF electricity, y [58.]

In the first phase of the project activity, thesean initial requirement for electricity from thedyto run
the equipment of the facility and this is accounfied The second phase for the project will geteera
electricity that will be supplied to the grid. Ftre project activity, the net quantity of eledtyc
exported during year y is given as:

EL;.- =ELex1cre —Elnpe 6]

where:

ELex,Lre = net quantity of electricity exported during yeapyoduced using landfill gas, in megawatt
hours (MWh)

ELwmp =net incremental electricity imported, defined a$edence of project imports less any

imports of electricity in the baseline, to meet fineject requirements, in MWh

For the project activity, the calculation of thé geantity of electricity exported yearly EL rc iS based
on an assumed period of electricity generationboiu& 7,500 hours/year. For the baseline scenarip EL
= 0 (no electricity is imported in the baselinersm@o) while during the project activity it is faeable
that an electricity import Ele from the local grid is estimated for the downti(@e260 hours/year).

For the CEEeciciy €Stimation the equation prescribed in AMS.I.Dusged (see below).

The amount of methane that would have been desttoymbusted during the year ME..,is given as:

MD =MD goyeq  + MD + MDy,

project,y electricity,y ermal,y

[7]

where:

MDrareqy = the quantity of methane destroyed by flaring;

MDeecrricity,y = the quantity of methane destroyed by generatfaectricity;

MDuemay = the quantity of methane destroyed for the geimraf thermal energy (in this case
this value is equal to 0).

MD ={LFG 4y, ¥ Wegyy * Degy) — (PE

flare.y

flared |y / GT\}-'IPC.H 4 )

[8]

where:
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LFGrare,y = the quantity of landfill gas fed to the flarerohg the year measured in cubic meters
(m);

Wcray = the average methane fraction of the landfill gasmeasured during the year and
expressed as a fraction (in m3 CH4 / m3 LFG)uy, = 0.5 (using IPCC default value)

Dcra = the methane density (0,0007168 tBh);

PEuare,y = the project emissions from flaring of the residgas stream in year y (tGQ

Considering the type of waste disposal the IPC@ueMmethane fraction 4,=0.5 is used.

The project emissions from flaring RE, are determined following the procedure descrilpetthé “Tool
to determine project emissions from flaring gaseganing Methane”.

Application of the “Tool to determine project emisss from flaring gases containing Methane”

This tool provides procedures to calculate progratssions from flaring of a residual gas stream)(RG
containing methane. This tool is applicable underfollowing conditions:

- the residual gas stream to be flared contains heratombustible gases than methane, carbon
monoxide and hydrogen;

- the residual gas stream to be flared shall be ddafrom decomposition of organic material
(through landfills, bio-digesters or anaerobic lag® among others) or from gases vented in coal
mines (coal mine methane and coal bed methane).

This tool provides procedures to determine theofalhg parameters:

Parameter | SI Unit Description

PEfare v tCOy, Project emissions from flaring of the residual gas stream in year y

NAare.h - Flare efficiency in hour / based on measurements or default
values.

The following data are required by this tool:

Parameter | SI Unit Description

fvin - Volumetric fraction of component i in the residual gas in the hour
h where i = CHy, CO, CO,, O,, Hy, N>

FVren m/h Volumetric flow rate of the residual gas in dry basis at normal
(NTP) conditions” in the hour /

toan - Volumetric fraction of O3 in the exhaust gas of the flare in the hour
h (only in case the flare efficiency is continuously monitored)
fVeus ran mg/m’ Concentration of methane in the exhaust gas of the flare in dry

basis at normal conditions in the hour /1 (only in the case the flare
efficiency is continuously monitored)

Thae °C Temperature in the exhaust gas of the enclosed flare

Any other parameters required to monitor proper operation of the
flare according to the manufacturer’s specification (only in the
case of use of a default value for the flare efficiency of enclosed
and open flares)

Project emissions from flaring of the residual gasam are calculated based on the flare efficiamcy
the mass flow rate of methane in the residual gasus that is flared. The flare efficiency depends
both the actual efficiency of combustion in therdlaand the time that the flare is operating. The
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efficiency of combustion in the flare is calculatedm the methane content in the exhaust gas of the
flare, corrected for the air used in the combuspimtess, and the methane content in the residisal g

In the project activity, the torch used is an esetbflare and so the temperature in the exhausifghs
flare is measured to determine whether the flagpéerating or not. Furthermore, for flare efficigrex-
post, a continuous monitoring of the methane destnu efficiency will be adopted.
This tool involves the following 7 steps:
= STEP 1: Determination of the mass flow rate ofrémdual gas that is flared
= STEP 2: Determination of the mass fraction of cardoydrogen, oxygen and nitrogen in the
residual gas
= STEP 3: Determination of the volumetric flow rafelte exhaust gas on a dry basis
= STEP 4: Determination of methane mass flow rath@fexhaust gas on a dry basis
= STEP 5: Determination of methane mass flow rathefresidual gas on a dry basis
= STEP 6: Determination of the hourly flare efficignc
= STEP 7: Calculation of annual project emissionsnfiftaring based on measured hourly values
or based on default flare efficiencies.

The calculation procedure in this tool determinke flow rate of methane before and after the
destruction in the flare, taking into account theoant of air supplied to the combustion reactiod tre
exhaust gas composition (oxygen and methane). [ahe éfficiency is calculated for each hour of arye
based either on measurements or default valuepkmstional parameters.

Project emissions are determined by multiplying iiethane flow rate in the residual gas with theefla
efficiency for each hour of the year.

The specific equations used for Steps 1-7 of tlw &we given in thé'Tool to determine project
emissions from flaring gases containing Methane”

Application of AMS-I.D. “Grid connected renewablelextricity generation” in _conjunction with
ACMO0002 “Consolidated baseline methodology for g@dnnected electricity generation from
renewable sources”

This methodology regards renewable energy generatits, such as photovoltaic, hydro, tidal/wave,
wind, geothermal and renewable biomass, that suglgltricity to and/or displace electricity from an
electricity distribution system that is or wouldveabeen supplied by at least one fossil fuel fired
generating unit. This is applicable to the projectivity since emission reductions can be achidwed
the displacement of grid electricity that would babeen supplied by at least one fossil fuel fired
generating unit.

The project boundary encompasses the physical,rggligal site of the renewable generation source
that corresponds to landfill boundaries.

The project emission reduction is the kWh produlbgdhe renewable generating unit multiplied by an
emission coefficient (measured in kg £§&Wh) calculated in a transparent and conservatiaaner as:

= a combined marginQM), consisting of the combination of operating mar@M) and build
margin BM) according to the procedures prescribed in theaygol methodology ACM0002.
The Simple OM method was chosen to calculate tlegading margin.
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The spatial extent of the project boundary incluttes project site and all power plants connected
physically to the electricity system that the CDkbjpct power plant is connected to. For the purmdse
determining the build margin (BM) and operating giar(OM) emission factor, a connected electricity
system, e.g. national or international, is defimsda (regional) electricity system that is conneédig
transmission lines to the project electricity sgst@nd in which power plants can be dispatched witho
significant transmission constraints. In this cdéise local grid to which the electricity produced is
delivered is the Luzon grid, and thus represengsréfgional electricity system that is connected by
transmission lines to the project electricity syste

Electricity transfers from connected electricitys@®ms to the project electricity system are defiasd
electricity importsand electricity transfers to connected electrigygtems are defined aectricity
exports

For the purpose of determining the Build Margin (B&nission factor the spatial extent is limitedhe
project electricity system (Luzon grid).

The baseline scenario is the following: “electsicidelivered to the grid by the project would have
otherwise been generated by the operation of gnuhected power plants and by the addition of new
generation sources, as reflected in the combinediméCM) calculations”.

The application of the methodologies are basedrmigy data publicly available from the Philippine
Department of Energy (DOE) on the wéibt://www.doe.gov.ph/powgrand reported in Annex 3.

The baseline emission factdR,) calculations are shown in the Annex 3. The aye@EF grid factor

is calculated using the weighted average of ther&@jmg Margin and the Build Margin emission factor
and is 0.46 t C&MWh using the default values ofyy=wsn=0.5. This will be referred to as the average
grid CEF that will be used for the calculation ofOZ emission reductions associated with the
displacement of grid electricity.

B.6.2. Data and parameters that are available atalidation: |

Since the Payatas “landfill” has been considerea esntrolled dumpsite only since November 2008, th
data available at validation are the yearly amatfirsblid waste for the period 2001-2006

Data / Parameter Wt. of MSW

Data unit: tonnes/year

Description: Total amount of solid waste disposedrly in the
landfill

Source of data used Payatas Operations Group

Value applied See Annex 3

Justification of the choice of data or descriptagn
measurement methods and procedures actpally
applied

Any comment
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B.6.3 Ex-ante calculation of emission reductions: |

Using the baseline methodology in ACMO00O1 ver 5, eante emission reduction estimates for
methane collection/destruction are projected for réerence purposes only. The project activity,
once implemented will determine ex-post basis by rasuring data as mentioned in the monitoring
plan. The data will be used to determine emissioreductions for the project activity.

The calculation of emission reductions from thggrbactivity is conducted distinguishing 2 opevasl
phases:

= PHASE 1(first 2 years)-> the combustion plant is composed by a biogas exbra system
(wells and blower), a high-temperature torch farifig the methane extracted and an electrical
engine for on-site power supply (about 40 kW). ®iectrical engine will be fed by biogas
during the operational period (about 7,500 houeslyewhile it shall be provided an electrical
conjunction with the local grid in order to supmectricity during engine maintenance and
starting operations.

= PHASE 2 (starting from the®year) > on the basis of the actual availability of biogasl the
financial and technical viability of the project)aager size biogas electricity engine (about 700
kW) is installed for the conversion of a portion thle methane to electricity, that shall be
delivered to the local grid (Luzon grid).

On the basis of the available waste disposal datshe period 2001-2006 (see Annex 3), the baseline
emissions were computed by applying a First Ordecady model(refer to equation 1 in B.6.1) for
evaluating the amount of biogas potentially exabts from the landfill during the crediting period
(hereinafter indicated dS-Geyyracted, @S reported in Table 4. The % waste compositiom MMDA in
Annex 3 is used and for the biogas potential ofhefnaction, the default values for DOC for each
fraction recommended by IPCC 1996 are used. Likewthe IPCC default value for methane percentage
in the biogas extracted () equal to 50% and a gas collection efficiency 4fbare assumed.

Capture efficiency represents the maximum amounbiofas susceptible of being captured due to
certain technical limitations: this conservativdueahas been estimated on the basis of experience i
landfill projects, taking into account the actuahditions of the Payatas site.

Table 4 — Expected biogas production during the cuditing period.

YEAR LFG e)\’()‘tracted LFG e)%racted LFG elgctricitv LFG flla’are,v
[Nm*/h] [Nm*“/y] [Nm“/y] [Nm“/y]
2007 2,269 19,880,380 825,000 19,055,380
2008 2,488 21,795,231 825,000 20,970,231
2009 2,297 20,119,534 3,217,500 16,902,034
2010 2,120 18,572,671 3,217,500 15,355,171
2011 1,957 17,144,736 3,217,500 13,927,236
2012 1,807 15,826,586 3,217,500 12,609,086
2013 1,668 14,609,781 3,217,500 11,392,281
2014 1,540 13,486,527 3,217,500 10,269,027
2015 1,421 12,449,634 3,217,500 9,232,134
2016 1,312 11,492,460 3,217,500 8,274,960
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For anex-antecalculation, a constant hourly volumetric floweaatf methane F¥s (calculated from
LFGyarey in Table 4, expressed in hourly values) is assuametiwith a value of volumetric fraction of
methane in the residual gasfyrenequal to 0.5, TMg  is calculated. The default value for the flare
efficiency for enclosed flares continuously mor#risng.en = 0.9 (see thélethodological “Tool to
determine project emissions from flaring gases @ontg methane) and

21
=8760TM -09)G— [9
wen - 09)CC [9]

PE

flare,y

(see Table 5).

Table 5 —Project emissions from flaring, Plge, tons CO,dy

™ RG,h PEflare,v
YEAR [Nm¥/h] [t COsed
2007 774 14,238
2008 852 15,679
2009 669 12,314
2010 606 11,150
2011 548 10,075
2012 494 9,083
2013 444 8,167
2014 308 7,322
2015 356 6,542
2016 316 5,821

Using Equation 8 and an average methane fractiotheflandfill gas wws = 0.5, MDireqy IS
calculated. Similarly, MBecyiciy iS calculated as:

MDeIectricity,y = LFGeIectricity,y IjNCH4 |:DCH4 [10]

The total methane destroyed by the project actiMti, i iS calculated (please see Table 6).

Table 6 — Methane flared/combusted, MBecty tCH4lY

MD flared,y MD electricity,y MD project,y
YEAR [t CH.Jy] [t CH.y] [t CH.y]

2007 6,151 296 6,447
2008 6,769 296 7,065
2009 5,471 1,153 6,624
2010 4,972 1,153 6,125
2011 4,512 1,153 5,665
2012 4,087 1,153 5,240
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2013 3,694 1,153 4,847
2014 3,332 1,153 4,485
2015 2,997 1,153 4,150
2016 2,689 1,153 3,842

In the baseline scenario no
Considering an on-site power requirement of 40 K@éta( energy amount requested from electrical
equipment, such as biogas plant panel, reservelsmination plant, generator users),

EL, =40kW[1.260h [0°=50MWh/y for Phase 1 of the project. For Phase 2, the ritéyt

export to the Luzon grid i€lg, rc = 700kW [7.500h[10° = 5.250kWh/ y. The net electricity for

the project activity is the electricity export teetgrid less the on-site power requirement, i.¢ (Hilease
see Table 7).

Table 7 —Net electricity, EL, (MWh

ELexire EL e ELy
YEAR [MWh [MWh] [MWh]
2007 0 50 50
2008 0 50 50
2009 5,250 50 5,200
2010 5,250 50 5,200
2011 5,250 50 5,200
2012 5,250 50 5,200
2013 5,250 50 5,200
2014 5,250 50 5,200
2015 5,250 50 5,200
2016 5,250 50 5,200
TOTAL 42,000 500 41,500

Revised 1996 IPCC Guidelines for National Greenbdbas Inventories values f6EFR andOXID; are
used since specific data are not available to e COEF; (see Table 8).

Table 8 —COEF calculation

CEF, OXID; COEF,
e [t C/TJ] ] [t COL/TJ]
Coal 25.8* 0.980 92.7
Oil-based 20.2% 0.990 73.3
Natural Gas | 15.3" 0.995 55.8

*: source "Greenhouse Gas Assessment Handboolks@25 (The World Bank, 1998)
** . sourcewww.worldbank.org/html/fpd/power/EA/mitigatn/gastsustm
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F*i; has been calculated (see Table 9).
Table 9 —F*; calculation
FUEL 2005 2004 2003
MWh PCE TJ MWh PCE TJ MWh PCE TJ
Coal 14,653,275 33% 159,854 15,548,385 332 169,618 1412% 33% | 156,558
b(;!-ed 2,021,641 33% 22,054 4,590,814 33% 50,082 3,595,8633% 39,228
Natural 0 L s 0
Gas 16,860,917 50% 121,399 12,384,467 5000 89,168 13189 50% 94,604
EFowm,y has been calculated (see Table 10).
Table 10 —ERyy,, calculation
ANNO 2005 GEN,; OXID F CEF; F*OXID *CEF;*(44/12)
Coal 14,653,275 0.980 159,854 25.8 14,819,736
Oil-based 2,021,641 0.990 22,054 20.2 1,617,151
Natural Gas 16,860,917 0.995 121,399 15.3 6,776,409
Geothermal 2,742,203 TOTAL 23,213,29)
Hydro 4,331,224
Wind 17,469
TOTAL 40,626,724
ANNO 2004 GEN,; OXID Fi CEF, F*OXID *CEF*(44/12)
Coal 15,548,335 0.980 169,618 25.8 15,724,964
Oil-based 4,590,814 0.990 50,082 20.2 3,672,284
Natural Gas 12,384,467 0.995 89,168 15.3 4,977,322
Geothermal 3,033,417 TOTAL 24,374,570
Hydro 4,296,879
Wind 0
TOTAL 39,853,911
ANNO 2003 GEN,; OXID Fi CEF, F*OXID *CEF*(44/12)
Coal 14,351,121 0.980 156,558 25.8 14,514,150
Oil-based 3,595,860 0.990 39,228 20.2 2,876,400
Natural Gas 13,139,410 0.995 94,604 15.3 5,280,734
Geothermal 2,600,465 TOTAL 22,671,284
Hydro 3,847,774
Wind 0
TOTAL 37,534,63(
EFom
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| 0.595 |

The annual electricity generation for each of tbhevgr plant group (in MWh) is calculated assuming a
conservative operational period of 7,500 h/y; el fonsumption and Efr is calculated (see Table 11).
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Table 11 ERy, calculation
Electricity Fuel
Plant name | Year| Type | generation | consumption| OXID |CEF; | Fi*OXID *CEF;*(44/12)
[MWhly] [TJ]
llijan 2002 Nzt:;a' 9,000,000 64,800 0.995 15/3 3,617,104
FirstGas B | g, | Naturall 5 254 600 27,000 0.995 15/3 1,507,127
(San Lorenzo gas
San Roque | 2008 Hydro 637,500 0 D
Kalayaan 3&4 2004 | Hydro | 2,625,000 0 D
North Wind | 5456| \wind | 17,500 0 )
Power
TOTAL TOTAL
16,030,000 5,124,23(
BM
0.320
EF, has been calculated (see Table 12).
Table 12 — Emission Factor, EF
EFomy Wom EFemy Wam EF,
[t CO,/MWAh] [] [t CO,/MWNh] [] [t CO,/MWAh]
0,595 0,5 0,320 0,5 0,46
Emission reductions ERare calculated (See Table 13).
Table 13 — Emission Reductions ERfor project activity
YEAR MD project,y MD reg,y EL y C EFelchiCitv,v E RV
[t CH,] [t CH, | [MWAh] [t CO;,/MWHh] [t COed
2007 6,447 0 -50 0.46 135,367
2008 7,065 0 -50 0.46 148,338
2009 6,624 0 5,200 0.46 141,505
2010 6,125 0 5,200 0.46 131,027
2011 5,665 0 5,200 0.46 121,355
2012 5,240 0 5,200 0.46 112,426
2013 4,847 0 5,200 0.46 104,183
2014 4,485 0 5,200 0.46 96,575
2015 4,150 0 5,200 0.46 89,551
2016 3,842 0 5,200 0.46 83,067
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B.6.4 Summary of the ex-ante estimation of emissiageductions:

. : Estimation of : . Estimation of
Estimation of . Estimation of .
) . baseline overall emission
Year project emissions . leakage duct
[t COsed emissions [t COsed reductions
© [t COZ eq.l € [t C02 eq‘l
2007 14,238 149,628 not considered 135,367
2008 15,679 164,047 not considered 148,338
2009 12,314 151,428 not considered 141,505
2010 11,150 139,785 not considered 131,027
2011 10,075 129,038 not considered 121,355
2012 9,083 119,117 not considered 112,426
2013 8,167 109,959 not considered 104,183
2014 7,322 101,505 not considered 96,575
2015 6,542 93,701 not considereg 89,551
2016 5,821 86,497 not considereq 83,067

| B.7

Application of the monitoring methodology and @scription of the monitoring plan: |

| B.7.1 Data and parameters monitored:

Data / Parameter: LFGroraLy
Data unit: m3
Description: Total amount of landfill gas captured

used:

Source of data to be

Measurements by project participants using a caootis flow meter.

Value of data applie
for the purpose of

emission reductions

calculating expected

d | 16.537.754 (average annual data in the creditinggef ten years)

methods and
procedures to be
applied:

in section B.5
Description of The data will be achieved using a continuous flowten and archived by
measurement electronic way during the crediting period and tyears after

be applied:

QA/QC procedures to

Any comment:

ensure accuracy.

Flow meter should be subject to a regular maintemaand testing regime to
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Data / Parameter: LFGrare.y
Data unit: m
Description: Amount of landfill gas flared

Source of data to be
used:

Measurements by project participants using a caootis flow meter.

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

13.798.754 (average annual data in the creditinggef ten years)

Description of

measurement methods electronic way during the crediting period and tyears after

and procedures to be
applied:

The data will be achieved using a continuous flowten and archived b

QA/QC procedures to
be applied:

Any comment:

Flow meter should be subject to a leegmaintenance and testing regime

ensure accuracy.

Data / Parameter: LF Gelectricity.y
Data unit: m
Description: Amount of landfill gas combusted inye plant

Source of data to be
used:

Measurements by project participants using a caootis flow meter

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

2.739.000 (average annual data in the creditingpgef ten years)

Description of
measurement methods
and procedures to be
applied:

The data will be achieved using a continuous flowten and archived b

5 electronic way during the crediting period and tears after

QA/QC procedures to
be applied:

Any comment:

Flow meter should be subject to a leegmaintenance and testing regime
ensure accuracy.




PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1.

CDM - Executive Board

page 34

Data / Parameter: fvn
Data unit: -
Description: Volumetric fraction of componentin the residual gas in the holrwherei =

CH4, CO, CQy OZ! H21 N2

Source of data to be
used:

Measurements by project participants using a caootis gas analyser

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Because the flare combustion efficiency was fixgdad to 0.9, there is not
value input of this parameter. During the creditpegiod this parameter will b
measured in continuous in order to calculate tla¢ value of flare combustio
efficiency

Description of
measurement methods
and procedures to be
applied:

Ensure that the same basis (dry or wet) is consitéar this measurement a
5 the measurement of the volumetric flow rate of tbgidual gasKVgs) when
the residual gas temperature exceeds 60 °C

QA/QC procedures to

Analysers must be periodically calibrated accordioegthe manufacturer’

(0]

=)

nd

be applied: recommendation. A zero check and a typical valezkishould be performed by
comparison with a standard certified gas.

Any comment: As a simplified approach it will onipeasured the methane content of |the
residual gas and consider the remaining part,as N

Data / Parameter: FVke.n

Data unit: nih

Description: Volumetric flow rate of the residualsgin dry basis at normal conditions in the
hourh

Source of data to be | Measurements by project participants using a flaatem

used:

Value of data applied | Because the flare combustion efficiency was fixgda¢ to 0.9, there is not |a

for the purpose of
calculating expected
emission reductions in
section B.5

value input of this parameter. During the creditpegiod this parameter will b
measured in continuous in order to calculate tla¢ value of flare combustio
efficiency

Description of
measurement methods
and procedures to be
applied:

Ensure that the same basis (dry or wet) is consitéar this measurement a
5 the measurement of volumetric fraction of all compats in the residual ga
(fvin) when the residual gas temperature exceeds 60TRE.value will be
continuously monitored on an hourly basis.

> O

nd
1S

QA/QC procedures to
be applied:

Flow meters are to be periodically calibrated adocay to the manufacturer’
recommendation.

Any comment:
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Data / Parameter: toan
Data unit: -
Description: Volumetric fraction of On the exhaust gas of the flare in the hour h

Source of data to be
used:

Measurements by project participants using a caootis gas analyser

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Because the flare combustion efficiency was fixgdad to 0.9, there is not
value input of this parameter. During the creditpegiod this parameter will b
measured in continuous in order to calculate tla¢ value of flare combustio
efficiency

> O

Description of

measurement methods

and procedures to be
applied:

v

Extractive sampling analysers with water and paldites removal devices or
situ analysers for wet basis determination. Thetpof measurement (samplir]

point) shall be in the upper section of the flaB®% of total flare height).

Sampling shall be conducted with appropriate samgphirobes adequate to hi
temperatures level (e.g. inconel probes). The vakik be continuously,
monitored on an hourly basis.

n
g

QA/QC procedures to
be applied:

Analysers must be periodically calibrated accordiogthe manufacturer’
recommendation. A zero check and a typical valleekishould be performed |
comparison with a standard gas.

Any comment:

Data / Parameter: fVena.Fo.n
Data unit: mg/m
Description: Volumetric flow rate of the exhaussga dry basis at normal conditions in t

hourh

Source of data to be
used:

Measurements by project participants using a caootis gas analyser

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Because the flare combustion efficiency was fixgdad to 0.9, there is not
value input of this parameter. During the creditpegiod this parameter will b
measured in continuous in order to calculate tla¢ value of flare combustio
efficiency

> O

Description of

measurement methods

and procedures to be
applied:

]

Extractive sampling analysers with water and paldites removal devices or
situ analyser for wet basis determination. The pofnmeasurement (samplin

point) shall be in the upper section of the flaB®% of total flare height).

Sampling shall be conducted with appropriate samgphirobes adequate to hi
temperatures level (e.g. inconel probes). The vakik be continuously,
monitored on an hourly basis.

n

QA/QC procedures to
be applied:

Analysers must be periodically calibrated accordibg manufacturer’s
recommendation. A zero check and a typical valleekishould be performed |
comparison with a standard gas.

y

Any comment:

Measurement instruments may read ppréw values.
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Data / Parameter: Thare
Data unit: °C
Description: Temperature in the exhaust gas oflére

Source of data to be
used:

Measurements by project participants

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Not applicable

Description of
measurement methods
and procedures to be
applied:

Continuous measure the temperature of the exhassstgeam in the flare by
5 Type N thermocouple. A temperature above 500 °@ates that a significan
amount of gases are still being burnt and thafl#re is operating.

—

QA/QC procedures to
be applied:

Thermocouples should be replaced or calibratedyeyear.

Any comment:

Data / Parameter: T
Data unit: °C
Description: Temperature of the landfill gas

Source of data to be
used:

Measurements by project participants using a teatpes probe

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Not applicable

Description of
measurement methods
and procedures to be
applied:

The value will be continuously monitored by a tengpagre probe during th
5 crediting period and 2 years after.

D

QA/QC procedures to
be applied:

Any comment:
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Data / Parameter: P
Data unit: Pa
Description: Pressure of the landfill gas

Source of data to be
used:

Measurements by project participants using an matem

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Not applicable

Description of
measurement methods
and procedures to be
applied:

The value will be continuously monitored by an maeter during the creditin
5 period and 2 years after.

QA/QC procedures to
be applied:

Any comment:

Data / Parameter: Elexiro
Data unit: MWh
Description: Total amount of electricity exporteat of the project boundary

Source of data to be
used:

Measurements by project participants using an rbégtmeter

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

5.250

Description of
measurement methods
and procedures to be
applied:

The value will be continuously monitored by an &iedy meter during the
5 crediting period and 2 years after.

QA/QC procedures to
be applied:

Any comment:
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Data / Parameter: ELvpe
Data unit: MWh
Description: Total amount of electricity importezrmeet project requirements

Source of data to be
used:

Measurements by project participants using an rtégtmeter

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

50

Description of
measurement methods
and procedures to be
applied:

~
v

The value will be continuously monitored by an #ieity meter during the
crediting period and 2 years after.

QA/QC procedures to
be applied:

Any comment:

Data / Parameter: H
Data unit: Hours
Description: Operation of the energy plant

Source of data to be
used:

Measurements by project participants by periodieabrding

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

7500

Description of

measurement methods

and procedures to be
applied:

]

The value will be annually recorded during the died period and 2 years afte

QA/QC procedures to
be applied:

Any comment:

B.7.2 Description of the monitoring plan: |

The chosen monitoring methodology is based on diregasurement of the amount of landfill gas
captured and destroyed at the flare platform armd electricity generating unit(s) to determine the
guantities. The monitoring plan provides for contns measurement of the quantity and quality of LFG
generated. The main variables that need to berdeted are the quantity of methane actually captured
(MDgrojecty, quantity of methane flared (MEq,), the quantity of methane generated (ME) and,
when Phase 2 of the project starts, the quantitgethane used to generate electricity @iy,
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To determine these variables, the following paramsetvill be monitored:

the amount of landfill gas generated (L&) (in m3, using a continuous flow meter);

the amount of gas fed to the flare (L{&): in this case the flow meter used will be caltbta
periodically by an official accredited entity;

the fraction of methane in the landfill gasc(w,) will be measured with a continuous analyzer;
the flare project emissions (RRE), calculated by continuous monitoring of the exdtagases
(fvin, FVRre: tozn fVerareh Thare);

temperature (T) and pressure (P) of the landBljuired to determine the density of methane in
the landfill gas;

external energy (electricity) is required only fdant start-up and on-site generator maintenance:
that amount of power supply is taken into accountteu the term Ejyp;

no relevant regulations for LFG project activitiedl be foreseeable (M[3=0);

the quantity of methane fed to the generator fa& fmoduction of electricity for internal
consumption (LFGectricity,y)-

When PHASE 2 is operational, the following will renitored:

the quantity of methane fed to the energy planefquortation (to be added to LEGuiciy.);
the quantity of electricity exported (EL rc);
the operating hours of the energy plant.

The technical characteristics of the high tempeeatombustion unit are:

feeding pressure : 50 mbar

min CH4 percentage : 30%

min calorific capacity : 2.500 kW

flow rate : 500 — 2.500 Nm3/h

combustion temperature : >850 °C, retention tine3>sec

critical temperature : 1.260 °C

combustion coefficient (CO2/CO+C0O2) : min. 99%

temperature control : continuous, by a thermoco&pRh-Pt with output signal 4+20 mA
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e PPPY

Biogas
collection
systen

MONITORING STRUMENTATION
CH, = fraction of CH

T = temperature (°C)

P = pressure (Pa)

F = flow of LFG (nf)

Figure 6 — Schematic monitoring plan of the QuezoRity controlled disposal facility biogas project

In order to implement the monitoring plan, a loslff of technicians will be trained in order tcsare a
correct monitoring practice. A minimum of 2 peopl#l be trained in order to:

= |earn general knowledge about the equipment us#kitandfill;

= read and record data;

= |earn calibration methodology;

= |earn equipment maintenance procedures;

= manage emergency situations (for instance too dxgigen level or electricity breakdown).
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Pangea Green Philippines will be the entity resiipbador the plant operations and will hire traisee
which will be employed for the plant operationalmagement.

The chosen trainees will have a good understandirtje process and installation technology of the
landfill gas extraction. Verification and trainingll start at the same time with preliminary worlks

the installation. A guidebook in English about lahdjas extraction and utilization will also be d&
available. The guidebook will have:

= operation manual,

= drawings;

=  maintenance instructions;

= description of parts of the equipment;

= parameters for landfill gas composition, tempetamd pressure.

Data collection will occur in electronic format aatl the data will be stored in a personal computer
(located inside the office building) that will beadlable for remote-control from Italy, where exiseof
Pangea Green Energy s.r.l. can give technical edvic

As it is the Quezon City Controlled Disposal Fagitomplies with environmental policies and staxdar
regarding management of dumpsite gas emissionsPTdject activity is “additional” and actually nat
requirement in terms of the City in complying wehvironmental policies and standards, in particula
RA 9003 (Solid Waste Management Act of 2000) bet @ity nevertheless decided to undertake the
Project activity with the Pangea Green Energy thir improve the environment, health and safety of
the people residing in the vicinity of the dispotsatility.

No new effluents will be produced by the Projeatlydeachate trapped in wells and moisture entdiine
by the biogas is the expected effluents from thenipl These will be discharged using appropriate
collection and disposal system. Harmful atmosphennssions will be reduced since the biogas will be
collected thereby preventing its harmful componefitam contaminating groundwater, damaging
existing vegetation and polluting the air. All cangables will be properly disposed. Pangea will also
ensure that all equipment that will be acquiredti@r Project will meet national standards for saéetd
noise.

Further Pangea guarantees the observance of emérdal regulations for emissions and other plant
discharges in accordance with the Clean Air Act Bfftuent Regulations by making periodic analyses
and inspections.

Biogas not only contains methane and carbon diokutealso toxic gases that have various adverse
effects on people’s health. Health risks and uagdat odor releases related to these biogas amrgst
will be eliminated or reduced by the Project.

The Project will also prevent subsurface gas migmatvhich could cause the dissolution in groundwate
of certain biogas components such as toxic volatiggmnic compounds (VOCs) and carbon dioxide that
can render the groundwater acidic or corrosive.

Prevention of subsurface migration means prevergfomigration of the biogas in root zones thereby
decreasing the possibility of damage to existingetation on the dumpsite and nearby areas. THis wi
accelerate re-use of the land covered by the duelpsi

Safety risks such as fire or instantaneous comfiustind explosion hazards will be eliminated or
reduced.
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B.8 Date of completion of the application of the bgeline study and monitoring methodology
and the name of the responsible person(s)/entity&g

The baseline study and the monitoring methodologs woncluded on 20 May 2007. The entity
responsible of the baseline study and the mongonethodology is Pangea Green Energy s.r.l.(see
Section A.3.) in the role of project participant:

Pangea Green Energy s.r.l.

Corso Vittorio Emanuele 83 10128 Torino
+3901119507611

info@pangeagreen.biz

‘ C.2.1. Renewable crediting period

Not applicable.

C.2.1.1. Starting date of the first crediting_period:

C.2.2.1. Starting date:

01/01/2008

C.2.2.2. Length:
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10 years 0 months

SECTION D. Environmental impacts

D.1. Documentation on the analysis of the environmentaimpacts, including transboundary
impacts:

According to the Department of Environment and KeltiResources (DENR) Administrative Order No.
30 Series of 2003, the Project activity falls undeategory C — projects that directly enhance
environmental quality or address existing environtakproblems. Category C projects are not covered
by the Philippine EIS System and are thereforeraquired to secure an Environmental Compliance
Certificate (ECC). Hence, as required in the gaidhinistrative Order, Pangea submitted an appbeati
for Certificate of Non-Coverage in February 15, 2@0 the Environmental Management Bureau (EMB)
of the Philippines, the government office in-chaofeémplementing the Philippine EIS System.

In the Project Description attached to the applcatPangea described the environmental impadtseof
Project activity from pre-construction phase toradzmment phase. An environmental management plan
discussing how the Project activity will improve,avater and soil quality was also prepared. Based
these documents submitted, EMB issued a letterattg®a (see Annex 5) explaining that they have
issued a Certificate of Non-Coverage (CNC) for shene project in 2005 and that this CNC covers the
Project activity. Attached in Annex 5 is a copytloé CNC for the 1MW Payatas Landfill Gas to Energy
Project.

D.2.  If environmental impacts are considered signi€ant by the project participants or the host
Party, please provide conclusions and all references sapport documentation of an environmental

The project activity which involves the mitigatiamf a potent GHG presents no significant negative
environment impacts. On the other hand, the calectombustion and flaring of the methane gas will
contribute to the reduction of methane resultingaduced instances of onsite fires, gas migraton t
nearby communities and will help immensely in dtainig the Quezon City dumpsite.

For further information about environmental aspsets section B.7.2.

SECTION E. Stakeholders’comments \

E.1. Brief description how comments by local stakeholderhave been invited and compiled: \

As part of the process to gather stakeholders’ cemtsnfor the Project, Pangea consulted with the
Department of Energy, Department of Environment ldatlral Resources on the national level and with
the Quezon City local government unit on numeracasions.

In cooperation with the Payatas Operations GropGR Pangea invited stakeholders from the local
community to a public consultation for the Proje@h February 16, 2007, Pangea sent out lettetseto t
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officials of the Payatas Operations Group (POG) dnel Environmental Protection and Waste
Management Department (EPWMD) of Quezon City (Q@)e local community, and various
organizations or groups operating in the Projetiviig area to invite them to attend and particeoat

the Stakeholders’ Meeting that was scheduled todmelucted on February 23, 2007. Two versions of
the invitation letter were prepared, one in Englesid one in Pilipino, the national language of the
Philippines. POG assisted Pangea in the deliviettyeinvitations to the identified participants.

The event took place on Friday, 23 February 200thatPOG office at the dumpsite. Thirty two (32)
community leaders attended the forum, represeritiegtwenty one (21) groups from various sectors,
associations, and cooperatives — urban poor, sgavgmrecyclers, junk shops, transport, school,thad
QC LGU. The session was conducted in English ahpiif.

Pangea gave a slide presentation to inform theestd@ers about the project activity. The presemtat
is in Pilipino. The English version is also praatimmediately after it.

During the meeting, participants were invited tpmess their opinions through an open forum (questio
and answer) session.

E.2. Summary of the comments received:

In general, the participants were aware and sonmre weolved in the on-going conversion of Payatas
from an open to a controlled dumpsite, and knowhef100kW test plant. They were supportive of the
Project and understood the numerous benefits ttotta community. The community participants were
particularly interested in the Project’s environitan health, and safety impacts, participation of
dumpsite workers (scavengers) and employment oppitigs.

There were no negative comments in regards torthjed?.

E.3. Report on how due account was taken of any commentsceived:

The minutes of the consultation, as well as thersang of issues and concerns and proposed measures
was taken during the stakeholders meeting.
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CONTACT INFORMATION ON PARTICIPANTS IN THE PROQJECT __ACTIVITY.

Organization: Quezon City
Street/P.O.Box: Elliptical Road
Building: Quezon City Hall
City: Quezon City — Metro Manila
State/Region: National Capital Region
Postfix/ZIP: 1101

Country: Philippines
Telephone: +6329243592

FAX: +6329216750

E-Mail: Pog_jay@yahoo.com
URL:

Represented by:

Title: City Mayor
Salutation: Honorable

Last Name: Belmonte (Jr.)
Middle Name:

First Name: Feliciano
Department:

Mobile:

Direct FAX:

Direct tel:

Personal E-Mail:

Organization:

Pangea Green Energy Philippines,rparated

Street/P.O.Box:

24/F Pacific Star Building, Makatienue

Building: Pacific Star Building
City: Makati City
State/Region: National Capital Region
Postfix/ZIP: 1200

Country: Philippines
Telephone: +63967008405
FAX: +63267008586
E-Mail: jffe@pangeagreen.hiz
URL:

Represented by:

Title: President

Salutation:

Last Name: Campos

Middle Name: Fernan

First Name: Jennifer

Department:
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Mobile:

+639175351030

Direct FAX:

Direct tel:

Personal E-Mail:

jfe@finagro.net

Organization:

Pangea Green Energy s.r.l.

Street/P.O.Box:

Corso Vittorio Emanuele Il 83

Building:

City: Turin

State/Region:

Postfix/ZIP: 10128

Country: Italy

Telephone: +3901119507611
FAX: +39011549644

E-Mail: info@pangeagreen.hiz
URL: www.pangeagreen.biz

Represented by:

Title:

President

Salutation:

Last Name:

Micheli

Middle Name:

First Name:

Federico

Department:

Mobile:

+393357242420

Direct FAX:

Direct tel:

Personal E-Mail:

fm@pangeagreen.biz
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

THERE IS NO PUBLIC FUNDING OF THE PROJECT ACTIVITY.
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Annex 3

BASELINE INFORMATION

Table 14 — Waste disposal data available from Payas Operations Group (period 2001-2006)

Year | Waste disposed [ton/y]
2001 573,300
2002 529,200
2003 480,900
2004 501,900
2005 466,200
2006 420,000

Table 15 — Energy data of Philippines — period 2063005 (source: Philippines Department of Energy)

FUEL TYPE 2005 2004 2003
MWh % MWh % MWh %
Coal 14,653,275 36.07 15,548,335 39.01 14,351,121 8.233
Oil-based 2,021,641 4.98 4,590,814 11.52 3,595,860 9.58
Combined Cycle 90,608 0.22 738,437 1.85 438,755 1.17
Diesel| 1,910,774 4.70 2,688,194 6.75 2,317,101 6.17
Gas Turbing 1,433 0.00 183 0.00 1,737 0.00
Oil Thermal 18,826 0.05 1,164,000 2.92 838,268 2.23
Natural Gas 16,860,917 41.5( 12,384,467 31107 9#18 35.01
Geothermal 2,742,203 6.75 3,033,417 7.61 2,600,465 6.93
Hydro 4,331,224 10.66 4,296,879 10.78 3,847,774 2810.
Wind 17,469 0.04 0 0.00 0 0.00
TOTAL 40,626,729 100.00 39,853,912 100,00  37,584,63 100.00
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Table 16 — List of Luzon grid power plants as of Deember 2005 (source: Philippines Department of Engy)

POWER PLANT CA[F)'\;IAV\C,]ITY LOCATION OWNER STS?‘_WI_—:ENG
Coal 3,287.34
Pagbilao Unit 1 364.00 Pagbilao, Quezon Mirant (Hag) 07/03/1996
Pagbilao Unit 2 364.00 Pagbilao, Quezon Mirant (Hag) 26/05/1996
Calaca 1 174.10 Calaca, Batangas Far East LivingSimgapore) 05/09/1984
Calaca 2 152.58 Calaca, Batangas Far East LivingSimgapore) 05/06/1995
Masinloc | 290.33 Masinloc, Zambaleq NPC 18/06/199¢
Masinloc Il 290.33 Masinloc, Zambaleg NPC 01/12A.99
Sual | 576.00 Sual, Pangasinan Mirant (Sual) 23899
Sual I 576.00 Sual, Pangasinan Mirant (Sual) 08/a99
Quezon Power 500.00 Mauban, Quezon Quezon Powst Phi 01/05/2000
Diesel 768.60
Enron Subic 2 100.00 Subic, Olongapo Cify Enron &dBorp. (USA) 22/02/1994
Edison Global (BEPZA) 50.00 Mariveles, Bataan Edisdobal (Hongkong) 07/08/1994
Duracom 113.00 Navotas, Metro Manila First Privatever Corp. 01/09/1995
East Asia Diesel 109.00 Navotas, Metro Marlila Pessh Diesel Power Corp. 01/09/1995
Angeles Pl DPP 30.00 Angeles City Angeles Eledacporation 05/12/1994
FPPC- Bauang Dsl 210.00 Bauang, La Union} Firsta®eiwower Corp. 30/08/1994
FELS Il Diesel (North Harbor), North Harbor, Manilq@  Far East Livingston (Singapore) July 1994
Magellan Cogen (CEPZA) 60.00 Rosario, Cavite Mageogen Utilities Iﬁﬁgg?
FCVC DPP 32.00 Cabanatuan City Cabanatuan Electip. 15/01/1996
Tarlac Electric 12.60 Capas, Tarlac Tarlac Eledtvec 17/06/1905
Trans Asia Power 52.00 La Union Trans Asia Power
Natural Gas 2,703.00
San Antonio 3.00 Echague, Isabela Non-NPC 01/04/199
Sta. Rita Natural Gas 1,000.00 Sta. Rita, Batanggs First Gas Power Corp 6/2000
10/2001
llijan 1,200.00 llijan, Batangas City KEPCO (llijpn 05/06/2002
First Gas B (San Lorenzo) 500.00 Sta. Rita, Batangp First Gas Power Corp 01/09/2002
Gas Turbine 640.00
J . 8/16/1990
Hopewell GT 100.00 Navotas, Metro Manila Mirant (d&as) Corp. 3/18/1993
Limay CCGT 540.00 Limay, Bataan ABB/Marubeni/Kawigaonsortium ilzllié)lligg 4
Geothermal 726.90
MakBan 1 62.00 Calauan, Laguna NPC 26/04/1979
MakBan 2 62.00 Calauan, Laguna NPC 25/07/1979
MakBan 3 62.00 Calauan, Laguna NPC 22/04/198
MakBan 4 62.00 Calauan, Laguna NPC 25/06/198K
MakBan 5 38.97 Calauan, Laguna NPC 05/06/1984
MakBan 6 38.97 Calauan, Laguna NPC 10/09/1984
MakBan 7 (D) 19.48 Calauan, Laguna NPC 16/10/199%
MakBan 8(D) 19.48 Calauan, Laguna NPC 12/11/199
MakBan 9(E) 19.48 Calauan, Laguna NPC 22/05/199%
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Makban 10(E) 19.48 Calauan, Laguna NPC 27/05/1996
Bac Man I-1 27.97 Manito, Albay NPC 10/09/1993
Bac Man |-2 27.97 Manito, Albay NPC 12/12/993
Bac Man II-1 11.19 Manito, Albay NPC 15/03/1994
Bac Man Il (Botong) 11.19 Manito, Albay NPC 17/03¢B
Tiwi 1 41.10 Tiwi, Albay NPC 11/01/1979
Tiwi 2 56.50 Tiwi, Albay NPC 25/05/1979
Tiwi 3 37.42 Tiwi, Albay NPC 08/01/1980
Tiwi 4 0.00 Tiwi, Albay NPC 01/04/1980
Tiwi 5 51.70 Tiwi, Albay NPC 20/12/1981
Tiwi 6 50.50 Tiwi, Albay NPC 16/03/1984
MakBan Ormat 6.00 Bitin, Bay Laguna Ormat Inc. USA 28/02/1994
Manito 1.50 Albay Non-NPC 01/10/1998
Hydro 1,811.26
San Roque 85.00 Benguet San Roque Corporation QD03
HEDCOR 25.35 La Trinidad, Benguet Hydro Electriov@eCorp. (Phils.) 01/01/1993
Mini-Hydro 16.21 Luzon NON-NPC
NIA-Baligatan 6.00 Benguet NON-NPC 1979
NMHC 6.00 La Trinidad, Benguet NMHC 01/01/1993
Kalayaan 300.00 Kalayaan, Laguna CBK Power 8/1311981/25/1982
Magat 360.00 Ramon, Isabela NPC 8/14/1983 10438
Masiway 11.00 Pantabangan, Nueva Ec|ja NPC 27/@2/19
Caliraya 23.50 Lumban, Laguna CBK Power 1942 /7101950
Botocan 10.00 Laguna CBK Power 1946-48
Angat 226.00 Norzagaray, Bulacan NPC 10/16/1963716/1986
Pantabangan 80.00 Pantabangan, Nueva Efcija NPC 197m/ 5/1/1977
Buhi-Barit 1.80 Buhi, Camarines Sur Ramon Constanci 01/09/1957
Ambuklao 0.00 Bokud, Benguet MIESCOR 23/12/1956
Binga 100.00 Itogon, Benguet Chiang Jiang EnergypCo 19/01/1960
Bakun 70.00 Alilem, llocos Sur HEDCOR (Bakun) 2/@®2 10/10/2000
Casecnan 140.00 Pantabangan, Nueva Efija NIA Bhibg 05/04/2002
Cawayan 0.40 Guinlajon, Sorsogon SORECO I 01/0®220
Kalayaan 3&4 350.00 Kalayaan, Laguna CBK Power 01/05/2004
Oil Thermal 650.00
Malaya 1 300.00 Pililla, Rizal NPC 15/09/1995
Malaya 2 350.00 Pililla, Rizal NPC 15/09/1995
Sucat 3 0.00 Sucat, Paranaque NPC Retired
Sucat 2 0.00 Sucat, Paranaque NPC Retired
Wind 8.75
North Wind Power 8.75 Bangui Bay, llocos Nortg Nowimd Power Dev.Corp. June 2006

The baseline emission factdH,) is calculated according to the following threepst
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STEP 1. Calculate the Operating Margin emissiotda(EFowm,y)
For the calculation of the Operating Margin emissfactor Eky, it has been used thifgimple OM
method because low-cost/must run resources (like hygeothermal, wind, low-cost biomass, nuclear
and solar generation) constitute less than 50%taf grid generation in average of the five moserg

years (see Table).

page 51

Table 17 — List of the most recent power plants ithe Luzon grid (low-cost/must run plants are in red

POWER STARTING
PLANT SOURCE INSTALLED [MW] LOCATION OWNER DATE
Casecnan Hydroelectri 140 Pantabangan, |\ philiopines | 05/04/2002
Nueva Ecija
Cawayan Hydroelectric 0.4 Guinlajon, SORECO I 01/06/2002
Sorsogon
lljan Natural gas 1,200 ””a”'gf‘;a”gas KEPCO (lljan) | 05/06/2002
First Gas B Natural gas 500 Sta. Rita, First Gas Power 01/09/2002
(San Lorenzo) Batangas Corp
San Roque Hydroelectrig 85 Benguet san Roque 01/05/2003
Corporation
Kalayaan 3&4 Hydroelectric| 350 Kalayaan, Laguna CBidver 01/05/2004
Bangui Bay,llocos| North Wind
North Wind Power wind 8.75 9 % Power June 2006
Norte
Dev.Corp.
TOTAL 2,284

The Simple OM emission factors has been calculateainteon the basis of the full generation-weighted
average for the most recent 3 years for which degavailable (period 2003-2005).
The Simple OM emission factoEFowm simpie,) IS Calculated as the generation-weighted aveeagssions

per electricity unit (tC@MWNh) of all generating sources serving the systeoh,including low-operating
cost and must-run power plants:

Z Fi. ;. v.COEF: ;

EFou, y = L)
> GEN;,

[11]

where:
Fi j, y is the amount of fuel (in a mass or volume unit) consumed by relevamtgocsources in
yeary;
j refers to the power sources delivering electrititthe grid, not including low-operating cost
and must-run power plants, and including importgheogrid;
COEF;, is the CQ emission coefficient of fuel(tCO, / mass or volume unit of the fuel), taking
into account the carbon content of the fuels usedelevant power sourcgsand the percent
oxidation of the fuel in yeary;
GEN, is the electricity (MWh) delivered to the grid bgurce j.

The CQ emission coefficienEOEF is obtained as:
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where:
NCV is the net calorific value (energy content) pessnar volume unit of a fuel i;
OXID; is the oxidation factor of the fuel (source: Redsl996 IPCC Guidelines for National
Greenhouse Gas Inventories);
EFco2,iis the CQ emission factor per unit of energy of the fuel i.

The fuel consumption;f; can be also expressed in FJ(y) rather than in a mass or volume unit:

FO—F 9,0036 13]

i,y i,j,y.el PCE
where:
Fijy.el is the fuel consumption expressed in MWhly;
0,0036 is a conversion unit factor (TJ/kWh);
PCEis the conservative plant conversion efficiency

By expressing fuel consumption in T&*(j,), Equation 12 can be written as:

COEF , =CEF [DXID E—lg [14]

where:
CEFR is the carbon emission factor for the futlC/TJ]
44/12 is the conversion factor of carbon to futllecular weight of C®

Thus Equation 11 can be written as:

F’'. [CEF [OXID, (#4
y 12

EF,,, , = 15
OM,y ZGENIY [ ]
j

STEP 2. Calculate the Build Margin emission fagtfgy,)
The Build Margin emission factoEFgy, has to be calculated as the generation-weightedage
emission factor (tC&@MWh) of a sample of power plants as follows:

ZF.:'.M..‘.' ’ COEE"I

“rTTTSTGEN,

" " el

whereF;,,, COEFR», andGEN,  are analogous to the variables described in tHePSIL

The Build Margin emission factdEFgy, has been calculated ex-ante on the basis of the reoent
information available on plants already built fos@mple groupn at the time of PDD submission. The
sample groupn consists of the five power plants that have baéh imost recently (see Table 18). This
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criteria is more conservative (comprising the larganual generation) than the most recently power
plant capacity additions in the electricity systémat comprise 20% of the system generation (in MWh)

Table 18 — List of the last five power plants builin Luzon grid

POWER STARTING
PLANT SOURCE INSTALLED [MW] LOCATION DATE
lljan Natural gas 1,200 ””a”’gf‘yta”gas 05/06/2002
First Gas B Sta. Rita,
(San Lorenzo) Natural gas 500 Batangas 01/09/2002
San Roque Hydroelectrig 85 Benguet 01/05/20P3
Kalayaan 3&4 Hydroelectric 350 Kalayaan, Laguna 0642004
North Wind Power Wind 8.75 Bangu’\ll(?r?é/,llocos June 2006
TOTAL 2,143.75

STEP 3. Calculate the baseline emission factgy EF
The baseline emission factBF, is calculated as the weighted average of the @Gipgrilargin emission

factor EFowm,) and the Build Margin emission factdRgw,,):

EF, =Wgy - EFgyy y +Wayy - EFgy [17]

where the weightaiom andwgy, by default are wy = wew = 0,5 andEFoymy andEFgy,y are calculated as
described in Steps 1 and 2 above and are exprasge@,/MWh.
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Table 19 — Waste Characterization

ADB TA3848-PHi: Metro Manila Solid Waste Management Project Final Report

Quezon City — Results of Disposed Waste Composition Study
(Aprit-May 2003, % wet wi.)

Low-income Middle-Income High-income
Residential Residential Residential

Values may not total exactly due to rounding.

Waste Analysis and Characterization Study — Report No 3 AEA Technology
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Annex 4
MONITORING INFORMATION

Introduction

Monitoring will be carried out following the proceis set by the Approved Consolidated Methodology
ACMO0001.

The Monitoring methodology is based on direct measent of the amount of flared CH4 in biogas to
determine avoided COZ2eq. An operations manual @fptioject will be written. This manual will have
the applicative documents of the monitoring plaes@iption of the project and responsibilities,
operating procedures for measurement and handlidgta and details about internal audits).

Two operators will collect necessary data for thenitoring plan and a Project Manager will verifyeth
correct application of the operative procedurestemiin the manual.

Monitoring
The amount of Clused is determined by monitoring the following:
« Amount of captured biogas {nusing a continuous flow meter and monitoring teragure and

pressure;

» Percentage of CHn biogas using a continuous analyzer.

In addition:

» the CH4 content of the emission flares will balgped continuously to determine the fraction @ th
CH4 destroyed,;

* The amount of electricity generated will be conbusly measured.

» The electricity used will be monitored and a eawative grid coefficient will be adopted in cade o
generator failure.

» The national grid electricity used by the plarit tve monitored.

Calculation on the amount of ERs

The amount of Nrhcaptured from biogas will be multiplied by the Cetghtent of that time period.

The amount of ERs will be calculated on the basisomtinuously calculated and logged amounts of
combusted CH4 in Nfn

* Calculate tonnes of burnt CH4 by multiplying th@ume of burnt CH4 (Nm3) with the density of CH4
» Obtain emission reductions by multiplying tonmésburnt CH4 with the global warming potential of
CH4.

CO2eq=M*Sp*F * (Qf * FE + Qe)

CO2eq = CO2-equivalents [tonnes CO2eq]

M = methane content [Vol.%]

Sp = specific mass methane (constant) = 0.0007Ns83

F = equivalent factor methane (constant) = 21 ter@®2eq/tonnes CH4

Qf = quantity of landfill gas flared [Nm3]

FE = Flare efficiency = 97 %

Qe = quantity of landfill gas in engine[Nm3]

Flow meter
The biogas quantity will be measured by means 6w meter, a counter which counts every of
biogas.
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The method of operation of the mechanical flow metédbased on the measurement of the gas velocity.
The velocity of the gas flowing through the gasenes increased in the flow straightener and the ga
strikes the turbine wheel in a defined flow crosst®n. In the flow straightener, unwanted vortjces
turbulences and asymmetries are removed or redid¢edturbine wheel is mounted axially, while the
blades of the turbine wheel are arranged at aineatggle to the gas flow. The rotational speedhef t
turbine wheel is almost proportional to the meas galocity and, therefore, to the rate of flow. The
number of rotations is a measure of the volumehhatflowed through.

The flow meters are flow meters which can be usedcéistody transfer metering. All turbine meters
measure the quantity of gas flowing through themumts of volume at prevailing pressure and
temperature. Therefore, the units of volume arerdahed at flowing conditions. The volume of thes ga
flowing through is indicated by a mechanical taetiin cubic meters at flowing conditions.

The counted gas quantity will be provided to thieadagger of the degassing installation.

The electronic volume adapter is given an alphamignpassword to protect possible tampering, besides
the instrumentation will be installed inside a ledkbox.

The biogas quantity will be logged and transfert@dhe database of the monitoring system. To tackle
the problem of data-handling, the authorized vatidaeads the biogas quantity from the on-site flow
meter once a year.

This biogas quantity will be written on an officécument and signed by the validator.

To prove the correctness of the logging procedacedatabase, the quantity recorded by the flow mete
must be higher than the flow quantity logged eadied lower than the flow quantity logged later.

The flow meter does not require calibrations acewydb its specifications.

To limit the time of operation with no flow signal case of failure, the flow meter will be repladada
spare flow meter as soon as possible.

Despite this quick exchange the degassing ins@ilatperates a short time without flow signal and
CO2eq values.

To determine the flow during this time span, therage flow of the last 7 days will be used andt$® i
possible to calculate the reduced CO2eq quantitg.chance of failure of the flow meter is very dmal

CH4 analyzer

The CH4 content of the biogas will be measured leyams of a CH4 analyzer, whose accuracy is + 2.0
Vol.% CHA4.

The CH4 analyzer has to be calibrated accordinig toalibration protocol.

The CH4 content will be sampled and stored in i dogger of the installation and these data bl
transferred to the monitoring system. The correxstnef logged CH4-values relies on the proper
calibration of the CH4 analyzer according to thibcation protocol.

In the calibration protocol main issues importamtd correct calibration are:

1. The calibration frequency has to be correct.

2. The quality of the calibration gas has to bebaing to the standard.

3. The calibration procedure, carried out by therator, has to be correct. The calibration frequeramn
easily be checked in the database. Before caldmratine analyzing system has to be switched to
calibration position. The calibration gases willgjpgchased from certified gas suppliers.

All calibration gases will have quality certificatghich can be found on their labels. The quality
certificate indicates the quality of calibrationsgé according to the standard. To prove that the
calibration procedure will be carried out corregthe skilled operator will demonstrate this pragedto

the authorized validator at the installation.

The operators are well trained and possess thessegecertificates.
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At the end of the yearly visit to the installatidre authorized validator writes the CH4-contenthait
moment on an official document.

Additional the frequency of calibration and thereat demonstration of calibration will be writteavan

on this official document. The validator signs tdEcument.

To limit the time of operation with no methane aual in case of failure, this analyzer will be ssg@d
with a spare analyzer as soon as possible. Dafstguick exchange, the degassing installatiomaips

a short time without CH4- signal. To determine @té¢4-content during this time span the average CH4-
content of the last 7 days will be used.

Possible failure: No electrical power

When there is no electrical power the blower of degassing installation cannot operate, so no bioga
stream is available.

The flow-meter detects no biogas stream and no GQ@dl be counted and no special actions are
possible to avoid this.

Validator

The following parameters and items will be checkgdhe authorized validator at the installation @ac
year.

No. Parameter / item Unit

1 biogas quantity N

2 Generated electrical power kwh

3 CH4 content biogas Vol.% GH

4 Calibration procedure CH4 analyzer

5 Log book operating and maintenance

The parameters will be written down on a speciaudaoent by the validator. Additionally the statemnen
“the calibration protocol is carried out correctlyill be mentioned on this document.
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Annex 5

ENVIRONMENTAL IMPACT ASSESSMENT

Repubhe of the Philippines
Department of Eovironment and Natural Resources

EERR et

MAR D 3 Z007
The President/General Manager
PANGEA GREEN ENERGY
24fF Pacific Star Bldg., Makati Ave, Makali

Attention:  Ms, Jannifer Fernan Campos
President

Subject: GNC Appiication for Biogas Emission Reduction Project
{CNC Reference No. 0509-29-010)

Dear Madam:

This refers to your application for a Certificate of Non-Goverage {CNC) for the
proposed Biogas Emission Reduction Project te be located in Barangay Payatas,
Quezon City, which involves extraction, coflection and processing of gas

produced from the decomposition of the solid wastes dumped at the Quezon City
Controlied Disposal Facility.

Review of the submitted documents showed that a CNC was already issued by
then EMB Director Atty. Lolibettr R. Medrano, for the 1MW Payatas Landfifl Gas
to Energy Project on Seplember 29, 2005 under reference code 0508-29-010,
which was applied for by Philippine National Oil Company.

Since a CNC was already issued for that project, please be informed that you are
no fonger required 1o submit another application as that CNC already covers the
subject of your application.
Thank you.
Very truly yours,
i
ESFERANZA A, SAJUL
0

, Chief
Environmental tmpact Assessment and Management Division

184 QAP PEE SRICNIDI NS I00T 7 1823012
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Certificate of Non-Coverage

ubde af the Plakipgines
Dus;afia.wm m’ lsmronm aboand Natural Bosourcoes
ik 'i"f} HAGEMENT gUREAy
Nz, Saneso) oy v 1’:[-

HiRTETE:

‘ (Ui

Philippine National 0il Compuny

PROC BN, VI Energy © criier, Manilin Road
For Bosilacio

. .o,
Lhvcar S

This has re
for 1MW Pray
CFrweon Uliry,

Lrence Woyolr Cortificaie of Nan-Qover
attes Landlill Gos o Fawergy Procaci focuis

e apphoation
Bt Payvitay,

Afser evaluation of the ducument subsnitbed on the afores
PO, Wads Office has der nined that proposed project, which i
wiaended o provide divecr m i ling meastres 10 addresy Mo enisting
crvitciiiental problem in Pavalas s uneder Category C por DENR
Adairstranive Order 730 Qe of F00% Further, per DENR and DOE
Rlianorvdum of Agroement, YOUr proqect is outside the purview of ihe

SOt AR siuch, o 19 mm:mmn!ai Comphance Cerificate e s

secured prior (o Pt plemntation,

‘t‘;(i

3

Yot miay e

ol wath e project implereniation alfter seeuring all
Hu seeessary pesmics rom the PUTHRCEL poverment agencies, Furiher :
viiiate of Noo-Coverasee (CNCE shall bie suhfect W overitication By
thr BME i case of A ARG aocdfor modiflication of CcuTEnly
Approved operations,

Lents 4

TR - -
f"'A’["l‘Y. LOLIBETH R, MEDRANO
QIC, Bivector

Profecs the oo dreitiing Hilioog f{l‘f‘ltl’(fﬁ



