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Revision history of this document

Version | Date Description and reason of revision
Number
01 21 January Initial adoption
2003
02 8 July 2005 » The Board agreed to revise the CDM SSC PDD toa€fle

guidance and clarifications provided by the Boande
version 01 of this document.

« As a consequence, the guidelines for completing CE3\C
PDD have been revised accordingly to version 2. |atest
version can be found at
<http://cdm.unfccc.int/Reference/Documents

03 22 December » The Board agreed to revise the CDM project design
2006 document for small-scale activities (CDM-SSC-PDiaking
into account CDM-PDD and CDM-NM.
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Biogas Plant at United Plantations Berhad, ULU BR®alm Oil Mill

Version No.: Version 3
Date: 21/2/10

A.2. Description of the small-scale project activit:

This project is implemented by United Plantatiorestiad at its ULU BASIR Palm Oil Mill (referred to
as ULU BASIR POM). United Plantations Berhad isublix listed plantation company, listed on the

Bursa Malaysia (Kuala Lumpur Stock Exchange Maiai@l.

United Plantations Berhad is member of the Roundtétr Sustainable Palm Oil (RSPO) and has
obtained RSPO certification for the ULU BASIR pabihmill and the ULU BASIR estates which supply

fresh fruit bunches (FFB) to the mill.

United Plantations Berhad is the first palm oilmétions group in the world to successfully obtia
RSPO certification on 26August, 2008. The certification is valid for 5 ygawvith annual successful
stakeholders’ consultation and audit. Stakeholdawgasultation has been carried out and the anmuat a

will be carried out in August, 2009.

At present, the POME (Palm QOil Mill Effluent) frotdLU BASIR
POM is treated by means of the conventional opemd pgystem
comprising a series of cooling/acidification, amdrec and aerobic
lagoons before being discharged to land applicatizn shallow
furrows (~ 0.5m depth). Biogas produced from theropnaerobic
lagoons, constituting mainly of methane (tnd carbon dioxide
(COy), and traces of hydrogen sulfide ,&) is emitted to the
atmosphere. The palm oil mill’s electricity demasdupplied by the
grid (TNB), a diesel generator and a biomass hoiler

The proposed project activity involves the instadia of a closed
anaerobic digester system to replace the existipgn canaerobic
lagoons for the treatment of POME. Biogas generatdtle process
will be captured and utilized in the existing bisgaboiler as
supplementary fuel to biomass waste. Methane vadliflared in a
closed flare during the period of time where it cent be utilized in
the biomass boiler (i.e. whenever the boiler isinaperation).

The effluent from the anaerobic digester systerlvalrouted to the
aerobic lagoons and finally discharged to land iappbn via
shallow furrows (~ 0.5m depth).

Palm Oil Mill Effluent
from Palm Oil Mill

!

Cooling/Acidification
Pond

!

Anaerobic Pond 1

l

Anaerobic Pond 2

I

Aerobic Treatment Pondg

!

Furrows (Land
Application)
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Capture and destruction of methane from the biagion of organic content in POME that would have
otherwise been emitted to the atmosphere contsbidesignificant greenhouse gas (GHG) emission

reductions. Figure 1 Current layout of POME

) treatment facility
Sustainable development

The project activity contributes in the followingays to sustainable development:

Environmental sustainability

1. Reduce local air pollution by capturing biogas (@thicontain Clj CO, and HS)
emission from anaerobic treatment of the POME ienoponds;
2. Controlled treatment of waste water

Economic sustainability

1. Utilization of biogas as a renewable energy source;
2. Displacement of biomass fuel with biogas will pramalisplacement of fossil fuels
elsewhere;
Social sustainability

1. Improve the working environment for mill workers #¥e bad odour from the open
lagoon treatment system is avoided,;

2. Create new jobs for local population, short terrarifty plant construction phase) and
long term (for plant operation and maintenancedl, an
improve the technical skills of staff in the opé&as and maintenance of the new
anaerobic digester system.

‘ A.3. Project participants:

Name of Party involved (*) Private and/or public entity(ies) | Kindly indicate if the Party
((host) indicates a host Party) project participants (*) involved wishes to be
(as applicable) considered as project
participant
(Yes/No)
Malaysia (host) Private entity: United Plantationslo
Berhad
Denmark Public entity: Ministry of No
Climate and Energy

(9]

(*) In accordance with the CDM modalities and prduwes, at the time of making the CDM-PDD publi
at the stage of validation, a Party involved maynaly not have provided its approval. At the time of
requesting registration, the approval by the Peasy(nvolved is required.

‘ A.4. Technical description of the small-scalproject activity : |

‘ A.4.1. Location of the_ small-scal@roject activity: |
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The project activity is located at United Plantaid@erhad, ULU BASIR Palm Oil Mill near Ladang Ulu
Basir, Ulu Bernam, Perak, Malaysia.

A4.1.1. Host Party(ies): |
Malaysia

A4.1.2. Region/State/Province etc.: |
Perak State

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

Ladang Ulu Basir, 36500 Ulu Bernam

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

ULU BASIR Palm Oil Mill, located in Ladang Ulu BasiBernam, in the State of Perak, Malaysia is the
proposed location of the project activity. The libma of the mill and the source generating the
wastewater is given by the GPS Coordinates, below:

34324" N

101 1523" E

The location of the biogas plant is given by theSGBordinates below:
343'35", N
101 15'38" E
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Figure 2 Location of Project Activity

The project activity is a methane recovery andsatilon project, which falls under Sectoral Scofe 1
Waste handling and disposal. It is a type llIiMethane Recovery in waste water treatmeatitording
to the ‘Simplified Modalities and Procedures for Small-80aDM Project Activities”.

Technology to be employed for the project activity.

The Continuous-flow Stirred Tank Reactor (CSTR}ewysadopted provides approximately 18 days of
hydraulic retention time for the mesophilic anaécabgestion of POME. The system will be equipped
with dual-function complete-mixed mechanism whiobubd facilitate long-term continuous operation
without any interruption for removal of any accuated settled sludge.

Biogas generated will be captured in the enclosgelster tanks with both fixed and floating roofides.
The floating roof tank will provide sufficient bff capacity for the extraction of biogas generatedl
captured for use in energy (steam) generation eggrip. Methane will be flared in a closed flare dgri
the period of time where it can not be utilizedhie biomass boiler (i.e. whenever the boiler isinot
operation).

The effluent from the anaerobic digester systerhlwildischarged to the aerobic ponds and subsdguent
to the plantation for land application via shallbwrows (~0.5m depth).
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The existing biomass boiler will be retrofitted i biogas burner for combustion of biogas.

Anaerobic Digester Technology employed in the miogetivity

An efficient closed tank anaerobic digestion tedbgy, based on the continuous flow stirred tanktaa
system (CSTR) with sludge return design, will belemented for the palm oil mill effluent (POME)
treatment at ULU BASIR Palm Oil Mill to replace tleisting deep open lagoon system for anaerobic
digestion.

The CSTR system is equipped with a dual-functiomgete mixing mechanism, comprising pump-aided
circulation and gas-lifting mixing, to maximize tl@aerobic digestion efficiency. The complete-mixed
system will facilitate long-term continuous opevas without needs of any interruptions for sludge
removal. The anaerobic digestion will be operatinger mesophilic conditions with temperature raggin
from 35-40°C. The digester system for the proposed projedvictis designed with a hydraulic
retention time of ~18 days, more than the optimwtention time of 15 days which is commonly
recommended based on theoretical requirement. Bid&RGnaerobic digestion design has been proven to
be most efficient and appropriate for POME treatimeonsidering the unique characteristics of POME i
terms of its very high levels of BOD and COD, irtlbdissolved and semi-solid forms, concurrent with
high Suspended Solids and emulsified oil.

The biogas generated will be captured in the eadlamaerobic digester tanks. Tanks equipped with
floating roofs allow for a significant volume of tier storage capacity for biogas. The provisiorttef
buffer storage is essential for the efficient ofiersof the boiler using biogas for steam generatio

Treated effluent from the anaerobic digester tamlsbe discharged to existing aerobic open lagoimns
facultative/aerobic treatment after which the effiti will be pumped to the plantation for land
application.

A flow diagram of the proposed project activityseown below. The design and construction of the
anaerobic digester plant will comply with nationgéchnical Specifications and Standards, basically
referencing to the British Standard Specificatiaml Malaysian National Standard and Code and
Practice. Precautions are specially taken to enhatethe anaerobic digester tanks and biogasipel
will be free from any leakages.
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Palm Oil Mill Effluent
from Palm Oil Mill
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Figure 3 Layout of POME treatment facility after implementation of Project Activity

Utilization and flaring of biogas

The biogas captured will be supplied and utilizeddteam generation using the existing biomassewast
fired boiler at the mill. The boiler will be fittedith a biogas burner with automatic control tawadlfor
biogas-firing. The biogas will displace partiallyrse biomass waste. Methane will be flared in aedos
flare during the period of time where it can notubdized in the biomass boiler (i.e. whenever loder

is not in operation).
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A.4.3 Estimated amount of emission reductions over the dsen crediting period
Year Annual estimation of emission reductions in tons
of CO2e
2010 (1/9-31/12) 6,647
2011 19,941
2012 20,531
2013 21,120
2014 21,120
2015 21,592
2016 22,064
2017 22,536
2018 23,007
2019 23,479
2020 (1/1-31/8) 13,294
Total Estimated Reductions
(tons of CO2e) 215,335
Total number of Crediting Years 10
Annual average over the crediting
period of estimated reductions
(tons of CO2e)
21,534

large scale project activity:

As highlighted in Appendix C of the Simplified Mdidees and Procedures for Small-Scale CDM project
activities, a proposed small-scale project actishgll be deemed to be a debundled componentasfia |
project activity if there is a registered smallisc€DM project activity or an application to regist
another small-scale CDM project activity:

« With the same project participants;

- In the same project category and technology/measure

« Registered within the previous 2 years; and

« Whose project boundary is within 1 km of the projeoundary of the proposed small-scale activity at
the closest point.
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On the basis of the above, the project is not adidled component of a larger project

ONECCe
~v

SECTION B. Application of a baseline and monitorilg methodology

This project activity uses the approved baselind aronitoring methodology AMS I1lI.H version 13

“Methane Recovery in Wastewater Treatment”

B.2

Justification of the choice of the project cagory:

The methodology, AMS III.H version 13, is applicalio the project activity through the following

criteria:

AMS Ill H Version 13

Project Activity Applicability

Under this methodology anaerobic lagoons are
considered ponds deeper than 2 meters, withou
aeration, ambient temperature above 15°C, at le
during part of the year, on a monthly average b3
and with a volumetric loading rate of Chemical

Oxygen Demand above 0.1 kg COD.m-3.day-1.
The minimum interval between two consecutives
sludge removal events shall be 30 days.

Ponds are deeper than 2 meters and wit
aeration. The ambient temperature is above 11
asiroughout the year, on a monthly average ba
sifhe volumetric loading rate of Chemical Oxyg
Demand is above 0.1 kg COD.m-3.ddy-The

hout
5°C
ASIS.
en

minimum interval between two consecutive sludge

5 removal events is 30 days.

Paragraph 1, option (iv): “This methodology

comprises measures that recover biogas from
biogenic organic matter in wastewaters by mean
of one, or a combination, of the following options
(iv) Introduction of biogas recovery and
combustion to an existing anaerobic wastewater
treatment system such as anaerobic reactor, lag
septic tank or an on site industrial plant;”

The project activity comprises measures that

recover biogas from biogenic organic matter
swvastewater by means of
5:recovery and combustion to an existing anaer
wastewater treatment system.

The project activity will recover biogas K
oatroducing digester tanks to an existing lagq
wastewater treatment system. Recovered bi
will be combusted in a combined biomass
biogas boiler. Methane will be flared in a clog
flare during the period of time where it can not
utilized in the biomass boiler (i.e. whenever
boiler is not in operation).

in

introducing biogas

bbic

y
on

hgas
and
ed
be
he

Paragraph 2 (a): “The recovered biogas from the
above measures may also be utilised for the
following applications instead of
combustion/flaring:

(a) Thermal or electrical energy genera

> The biogas recovered in the project activity wel
utilized for thermal energy generation. Methg
will be flared in a closed flare during the perioid
time where it can not be utilized in the biom

ne

1SS

boiler (i.e. whenever the boiler is not in operajio

! http:/iwww.climatetemp.info/malaysia/

2 As demonstrated by the measurement campaign ie

YABN

10
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directly;”

Paragraph 12: “Measures are limited to those thaThe estimated annual aggregate emission
result in aggregate emission reductions of less thaeductions from all Type Ill components of the
or equal to 60 kt CO2 equivalent annually from albroject activity are less than or equal to 60 kt2GO
Type Il components of the project activity.” equivalent throughout the crediting period as |per
section A.4.3.
Since the emission reductions are less than 60k t
CO2 equivalent, the project is eligible for using|a
approved type Il small scale baseline
methodology.

As the baseline scenario is to treat biogenic dogasatter in waste water using anaerobic lagoonstiaa
project activity is to introduce biogas recoveryl@ombustion leading to annual emission reductiess
than or equal to 60 kt CO2 equivalent throughoatdtediting period, AMS 1ll H Version 13 option )iv
is applied to the project activity.

B.3.  Description of the project boundary: |

According to AMS.III.H./Version 13, the project badary is the physical, geographical site where the
wastewater and sludge treatment takes place initas@d project situation. It covers all facilgie
affected by the project activity including sitesem the processing, transportation and application
disposal of waste products as well as biogas tplees.

A representation of the project boundary can ba beeseen in Figure 4 below.

11
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B.4.  Description of baseline and its development |

The baseline scenario of this project activity e tcontinuation of the existing open pond-based
wastewater treatment system without methane capnatecombustion. The mill is currently treating the
raw POME (palm oil mill effluent) through a serigfsponds which include a Cooling/Acidification Pond
two deep Anaerobic Ponds and two Aerobic Pondsreefischarging treated POME for soil application.

During anaerobic treatment, organic materials itMEQwill be digested and methane gas will be reldase
to the atmosphere.

The baseline is referenced in AMS-III.H version d&agraph 1 (iv): “Introduction of biogas recovery
and combustion to an existing anaerobic wastewmbatment system such as an anaerobic reactor,
lagoon, septic tank or an on site industrial plant”

Baseline data and assumptions used to determirati®dine emissions include the following:

Parameter Description Value Unit Source
Anaerobic lagoon Anaerobic lagoon depth 3 m Project proponent
depth
CODuw,untreated,y COD concentration in POME 65.5 kg/m3 Measurement
entering anaerobic treatment campaign
lagoons (summarized in
Annex 3)
CODuw,reated,y COD concentration in POME 3.9 kg/m3 Measurement
entering aerobic treatment campaign
lagoons (summarized in
Annex 3)
Amount of fresh | Yearly amount of fresh fruit 170,000 | tons Forecast based on
fruit bunches bunches to be processed by the current production
palm oil mill and replanting

scheme (summarized
in Annex 3). Value
shown is for year 1

POME Average volume of POME 0.75 m/ton | Measurement

generation factor| generated per ton of Fresh Fruit campaign
Bunches processed (summarized in

Annex 3)

EGaLy Baseline yearly electricity 0 kwh Project Proponent
consumption

MC Fuw,treatment Methane correction factor for 0.8 - AMS Il H Version
anaerobic wastewater treatment 13

Bo,ww Methane producing capacity of | 0.21 - AMS Il H Version
wastewater 13

GWP_CH4 Global Warming Potential of 21 - AMS 1l H Version
Methane 13

MCF rcamentsL,; | Baseline methane correction 0 - AMS Il H Version
factor for soil application of 13

13
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sludge
MCF,, s. dgischar Baseline methane correction 0 - AMS 1l H Version
, , ge .
factor for discharge of wastewater 13
to soil application

B.5. Description of how the anthropogenic emissionsf GHG by sources are reduced below

Early consideration of CDM

Prior to the decision to implement the project, titeject developer considered CDM necessary for
establishing the project. The main milestones shgvthat CDM is an integral part of the decision
leading to implement the project are shown below:

Date Event

27/2/2009 Appointment of Project Manager and CDMrdnator

14/5/2009 Expression of interest from CDM Partner

16/5/2009 Board Meeting Approval

6/7/2009 Award of first contract related to the stoaction of the project
(foundation works) and start of construction.

31/7/2009 Submission of PDD for DNA approval

20/8/2009 Letter of intent with CDM buyer

19/11/2009 Conditional Letter of Approval from Mgéan DNA

Demonstration of additionality

Additionality is demonstrated in accordance wittodlt for the demonstration and assessment of
additionality version 5.2

Step 1: Identification of alternatives to the proje&t activity consistent with current laws and
regulations

Sub-step 1a: Alternatives to the project activity
Two realistic and credible alternatives have beentifie. These are:

1. Closed anaerobic digester (without being registased CDM project activity)
2. Open anaerobic digester (continuation of the ctisignation)

Sub-step 1b: Consistency with mandatory laws agdla¢gions
Both alternatives, alternatives 1 & 2, were ideetifto be realistic and credible alternative scexisy to
the project activity that are in compliance withrdatory legislation and regulations in Malaysia.

Step 2: Investment analysis

Step 2 is not applicable as Step 3 (Barrier Ana)ys chosen to demonstrate additionality as shown
below.

14
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Step 3: Barrier analysis
Step 3 is chosen to determine that the proposgdagpractivity is facing barriers that:

(a) Prevent the implementation of the proposedegtactivity; and
(b) Do not prevent the continuation of the currghiation.

Sub-step 3a: Identification of barriers that would prevent the implementation of the proposed
CDM project activity

One realistic and credible barrier has been idedtifwhich is preventing the project from
implementation. This barrier is:

1. Technological barriers
Technological barriers facing the project activate discussed below.
Technological Barriers

The project activity is facing technological barsielue to the following:

» Lack of infrastructure for implementation of theheaology: Biogas can not be used due to
the lack of consumers who have fossil fuel to Ispldiced by the biogas and the lack of a gas
transmission and distribution network;

» Greater risk of technological failure: the processinology failure risk in the local
circumstances is significantly greater than foreotiechnologies that provide services or
outputs comparable to those of the proposed CDNegrractivity;

» Additional and more stringent safety procedured sleaimplemented due to the greater risk
of handling biogas;

Lack of infrastructure for implementation of thetieology

Due to the abundant and excess biomass energyesaavailable in all palm oil mills, the capture of
biogas from POME treatment as a fuel has rarely lb@een into serious consideration. The exceptions
are for those palm oil mills located within a padihprocessing industrial complex. Transportabiétyd
off-site utilization of biogas is limited as it it practical to liquidify methane, the major compot in
biogas, by conventional and economical méans

In the proposed project activity, biogas can notibed to displace fossil fuels at the mill siteduese the
mill is already self-sufficient with energy fromdonhass waste. The project activity is not locateithiwvia
palm oil processing industrial complex and thenediogas transmission and distribution network in
place to distribute the biogas to other users.

This demonstrates that the proposed project aciviprevented by a lack of infrastructure for
implementation as there is excess energy from Bemaste and a lack of infrastructure for its
distribution.

Greater risk of technological failure

® POME Biogas Capture, Upgrading, and Utilisation_STong and A. Bakar Jaafar (Page 332)

15
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The proposed project activity is subject to greesd of technological failure due to the lack efarence
plants and due to the introduction of biogas te. sit

Based on the typical biogas composition, thereatiteast two conspicuous properties that need to be
enhanced before commercial use of the biogas capdtieed for use in boilers. A potential drawbéak
the use of biogas is the presence of hydrogen sldpAside from intensifying research efforts todar
high production yield of biogas, work must alsocheried out in scrubbing the gas of corrosive
components such as hydrogen sulphidiais demonstrates that the project activity rfg greater risk
of technological failure as the project is usingdais in existing boilers.

The introduction of an explosive gas to the sitedsompanied by greater risk of technological faildue
to the possibility of an explosidh This demonstrates that the project activity rfg greater risk of
technological failure as an explosion could leaddmages to equipment.

Greater risk of handling biogas

A potential risk associated with the introductidrbagas systems is related to safety of persoimntble
operation of the system. Methane is a highly expéogas and therefore strict safety procedures and
measures are required in order to prevent any etidrom occurring. Methane is not only an explesi
gas but can also through unintended inhalationecansonsciousness for humans. Methane is odorless
and employees who work in confined spaces wherbanetmay be leaking are at greater risk of being
exposed to unhealthy working conditions potentiliding to unconsciousness and accidents
Appropriate measures and procedures must be edtallan effort to prevent such situations from
occurring. Unfortunately, such incidents can néaeefully mitigated. This demonstrates that the
introduction of biogas to the site increases thk off incidents.

This demonstrates that the project activity faeetiological barriers as a less technologicallyaaded
alternative to the project activity exists whiclwvatves lower risks due to the reasons stated abodds
already implemented at the site, and would be tbst tikely baseline scenario.

Sub-step 3b: Show that the identified barriers woud not prevent the implementation of at least one
of the alternatives (except the proposed project &gity):

In the following it is demonstrated that the id&at barriers would not prevent the implementatifn
alternative 2 (continuation of the current situajio

Lack of infrastructure for implementation of thetieology
In the following paragraph, it is demonstrated thigérnative 2 (continuation of the current sitaajiis
not facing a barrier in relation to lack of infragtture for implementation of the technology.

In alternative 2, there is not a lack of infrastue for implementation and distribution of biogésce no
biogas is produced.

* Standards & Quality News SIRIM 3/2006 Vol.13 NoPxage 12)

® http://iwww.thehindu.com/2009/08/27/stories/20090BP930100.htm

® http://www.nst.com.my/Current_News/NST/article@1Article/index_html

" http://anaerobic-digestion-news.blogspot.com/2028dur-killed-by-biogas-in-digester-tank.html

16
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There is not a demand for energy from biomass wasstbe demand for energy is already covered by the
solid biomass waste (i.e. palm kernel shells) pcediby the mill.

The solid biomass waste is produced at the millreviitds also utilized for energy generation. Téli®ws
that there is not a lack of infrastructure for thmplementation of using solid biomass waste foll s
there is no need for transportation of solid bicsnaaste.

This demonstrates that alternative 2 is not fa@ng barriers in relation to lack of infrastructuoe
implementation of the technology as the demancefmrgy from biomass waste is already covered and
there is not a need for infrastructure for impleta@on of the technology.

Greater risk of technological failure
In the following paragraph, it is demonstrated thigérnative 2 (continuation of the current sitaajiis
not facing a barrier in relation to greater riskexthnological failure.

Alternative 2 (continuation of the current situalidgs not facing greater risk of technological iad due
to lack of reference plants and standards sincepea lagoon technology is the prevailing wastewate
treatment technology at palm oil mills for the treant of POME.

In alternative 2, there is not a greater risk chtelogical failure since no biogas is utilizedhie boiler.

Lagoons use simple design and are simple to oparetemaintain and generally require only part-time
staff’.

This demonstrates that alternative 2 is not faeing barriers in relation to greater risk of teclugidal
failure as alternative 2 is the prevailing practacel it is simple to design, operate and maintain.

Greater risk of handling biogas
In the following paragraph, it is demonstrated thigérnative 2 (continuation of the current sitaajiis
not facing a barrier in relation to greater riskhahdling biogas.

Lagoons and biomass waste will be operated in albdnnative 2 (continuation of the current situajio
and the proposed project and therefore the difterdietween the two scenarios will be the handling o
biogas. Since biogas is not handled in alterna®ivibere are no additional safety risks relatedhi t
handling of gases such as exposure to gas leakaqaesive atmospheres, confined spaces, unintended
inhalation and related gas safety risks.

This demonstrates that alternative 2 is not faaimg barriers in relation to greater risk of hanglibiogas
as alternative 2 is not handling any biogas.

& Ministry of Energy, Water and Communications, PTM\NIDA (December 2004). Study on Clean Development
Mechanism Potential in the Waste Sectors in MatagRBages 48)

® http://www.lagoonsonline.com/desopreg.hifrages 4-5)

17
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In conclusion, Step 3 has identified barriers pnéing the proposed project activity (alternativeahd
shown that the same barriers do no prevent themusituation (alternative 2).

Sub-step 3a identified three barriers preventingerahtive 1 from occurring, including lack of
infrastructure for implementation of the technolpgyeater risk of technological failure and greaisk

of handling biogas. These barriers were demonsitriatide due to the lack of demand for energy and a
lack of infrastructure for distribution of biogasdagreater risks to personnel and equipment retatéue
handling of biogas.

In sub-step 3b, it was demonstrated that the theeeiers do not to prevent the implementation of
alternative 2 (continuation of the current situajias alternative 2 is the prevailing practice biagas is
being handled and it is simple to design, opemateraaintain.

Step 4: Common practice analysis

Sub-step 4a: Analysis of other activities similard the proposed project activity:

In the following it is demonstrated that prevailipigactice or existing regulatory or policy requikamts
would have led to implementation of a technologthvliigher emissions.

Malaysia has about 434 palm oil miflsThe prevailing practice for these mills is tcatrthe POME in
open anaerobic and aerobic lagoons or open tankie \bpen lagoon systems are most commonly used
by the Malaysian palm oil industry (about 85% oflsnin operation), open tank systems are adoptea by
10-15% of mills in Malaysid.

Only two other biogas projects similar to the preguabproject activity have been implemented in palm
mills in the past without the support of COf These are:

1. The Keck Seng (Malaysia) Berhad installed a bigast in 1984. The biogas plant is based on
tank digesters and the biogas is utilized in stbaiters in a palm oil refinery at the industrial
complex of Keck Seng, where the mill is also lodafehe captured biogas is displacing
expensive fossil fuels (diesel) and thereby hagssipility of generating significant project
revenues.

2. The Tennamaram mill at Batang Berjuntai, Selangas the first biogas plant to be implemented
in a palm oil mill in Malaysia. The biogas was ialty used for power generation in biogas
engines which displaced power generation by digmesets and utilized in steam boilers. The

1 MPOB, Malaysian Oil Palm Statistics 2007,
http://fecon.mpob.gov.my/economy/annual/stat200 &€5sing2.1.htm

1 Ministry of Energy, Water and Communications, PTMNIDA (December 2004). Study on Clean
Development Mechanism Potential in the Waste SedtoMalaysia

12 Ministry of Energy, Water and Communications, PTMNIDA (December 2004). Study on Clean
Development Mechanism Potential in the Waste SedtoMalaysia (Pages 49)
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engines are no longer operational and the biodasiig) flared®. The generation of power for the
mill is displacing expensive fossil fuels (diesedm the gensets and thereby has a possibility of
generating significant project revenues.

As only two biogas projects have been implementetié past without support from CDM and these two
plants were able to have a use for the biogagéisatted in fossil fuel savings. Both the plantseve
installed in the early 1980’s, and no other pldratge been implemented in the period up to mid-2200
is concluded that open anaerobic lagoons or opaerahic tanks, and not biogas plants, is the piagai
practice for the treatment of POME in Malaysia.

Sub-step 4b: Discuss any similar Options that areazurring:

As presented in Sub-step 4a, there are only twgasiprojects implemented in Malaysia without CDM
and it can be concluded that biogas technologyl@irto the project activity is not widely observed
commonly carried out. Both projects were implemdritethe 1980’s and the technology has never
gained momentum in the Malaysian palm oil sectarefplained by the barriers presented under step 3
there is no demand for the biogas and the bioglh&evidisplacing biomass waste in the proposedeptoj
as opposed to the two existing projects where Isieges used for displacing fossil fuels.

Conclusion

The use of biogas technology in the palm oil mélsharginal as only two mills have implemented li®g
plants without CDM which constitutes about 0.5%abfmills. Both projects use the gas to displacsilo
fuels. This confirms that barriers exists that prezbiogas plants from being implemented by thenpil
sector.

The existing wastewater treatment system at thkeisnéble to comply with the legal discharge stadda
as stipulated by the Department of Environment,dyisia. The open anaerobic lagoon system is the
prevailing practice of palm oil mills in Malaysid@here is no legal requirement or incentive for mill
owners to change their prevailing practice and @mnt alternative options. Therefore, the contionat

of the existing open anaerobic lagoon system requmo further investment and has the lowest
technological risk.

Biogas technology is associated with greater ridlechnological failure as utilization and combastof
biogas in boilers can lead to corrosion due toptesence of hydrogen sulphide. Further research int
mitigation measures and trials is needed.

Biogas is an explosive gas and even though mitigatieasures are implemented the risk of explosions
can never be fully mitigated. The probability of igident occurring and the impact of an incidet i
difficult to quantify since sufficient data is navailable.

CDM can alleviate the identified technological lens that prevent the project from being impleménte
by providing additional revenues to the projecte Hotential CDM revenue is significant when pubint
relation to the total cost of the project. The tatmount of CDM revenues throughout the creditirgqul

13 Ministry of Energy, Water and Communications, PTMNIDA (December 2004). Study on Clean
Development Mechanism Potential in the Waste SedtoMalaysia (Pages 101-104)
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are expected to be more than MYR 5 Hilvhich is significant when put into relation to thetal
expected cost of the project estimated at MYR®518l. as presented to the board.

The project is therefore demonstrated to be aduitio

4 MYR 5 Mill = 25 MYR/CER * 215,335 CER/year. Based an expected average price of 25 MYR/CER and a
total expected amount of CERs of 215,335 duringctleiting period

5 The total cost of 5.5 Mill is based on the expdatapital expenditure approved by the board.
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B.6. Emission reductions: |

B.6.1. Explanation of methodological choices: |

The approved baseline methodology AMS IIl.LH versit8 “Methane Recovery in Wastewater
Treatment” is applied for the calculation of BaseliEmissions, Project Emissions, Leakage, and
Emission Reductions.

Baseline Emissions

Baseline emissions are calculated using the formula

BEy = {BEpower,y + BEww,treatmenty + BEs,treatmenty + BEWw,dischalge,y+ BES final,y}

Where:

BE, Baseline emissions in yeg tCO€)

BE jower.y Baseline emissions from electricity or fuel constiompin yeary (tCO.e)

BE Baseline emissions of the wastewater treatmenésysaffected by the project

ww treatment, y

activity in yeary (tCOe)

Baseline emissions of the sludge treatment sysééiested by the project activity
in yeary (tCO.€)

Baseline methane emissions from degradable organion in treated
wastewater discharged into sea/river/lake in ygaCO.€e).

BE

s,treatment,y

BE

ww,discharge,y

Baseline methane emissions from anaerobic dectiyedinal sludge produced in
yeary (tCO.e).

BE

s, final |y

BEgoweryiS zero. The current wastewater treatment systemuwmnes power for pumping raw POME from
the mill to the cooling pond. This pump will not afected by project activity and is outside thejgct
boundary. Power is also consumed for pumping tdeR@ME from the last aerobic pond into furrows for
land application. This pump will also not be aftetby the project activity as the amount of treated
wastewater will be the same. This pump is locatghimvthe project boundary and shall therefore be
included in the calculation of project and baseén@ssions. However, since the pump remains the sam
and will not be affected by the project activityisidemonstrated that for the case of the landiagjon

pump:
BEpower,land application,y_' F)l-:;-)ower,land application,y

Thus, BEoweryis zero and the pump used for land applicatie@x@duded from the project boundary and
shall not be monitored as it is demonstrated thas a negligible impact on the calculation of ssitin
reductions.
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Methane emissions from the baseline wastewateimezd system affected by the projeBE(, ireament)
is determined using the methane generation poterftine wastewater treatment system:

Bvav,treatmemy = Z QWWJ,V * CODremovedi,y |:lMCFww,treatmentBL,i * Bo,ww |:UFBL * GWPCH4

Where:
wa,i,y

COD

removed,i,y

MCF

ww treatment,BL ,i

o,ww

UFg,
GWF():H4

Volume of wastewater treated in baseline wastewegatment systetinin
yeary (m°)

Chemical oxygen demangmoved by baseline treatment sysiegmyeary
(tonnes/m), measured as the difference between inflow COdtha outflow
COD in system

Methane correction factor for baseline wastewatstiment systemgMCF
values as per table 111.H.1)

Index for baseline wastewater treatment system

Methane producing capacity of the wastewater (IR@er value of 0.21 kg
CH,/kg COD)

Model correction factor to account for model unaeties (0.94)

Global Warming Potential for methane (value of 21)

Methane emission from the baseline sludge treatsystem affected by the project activity is
determined using the methane generation poteritiakcsludge treatment system:

BEs,treatmenxy = z Sj,BL,y |:lelCFs,treatmeniBL,j * DOCS |:UFBL * DOCF DF D]'6/12|:GWFC):H4
j

Where:
S

i.BLy

DOC

MCF

s,treatment,BL, j

UF,,
DOC,

=

Amount of dry matter in the sludge that would hbeen treated by the sludge
treatment systeijin the baseline scenario (tonne)

Index for baseline sludge treatment system

Degradable organic content of the untreated slgeégerated in the yegr
(fraction, dry basis). Default values of 0.257 ifitustrial sludge shall be
used.

Methane correction factor for the baseline sludgatent system(MCF
values as per table 111.H.1)

Model correction factor to account for model unaeaties (0.94)
Fraction of DOC dissimilated to biogas (IPCC defaalue of 0.5)

Fraction of CH in biogas (IPCC default of 0.5)

Sludge is used for soil application in aerobic ¢bads and this baseline emission is thereforeiguié.
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Methane emissions from degradable organic carbtre@ted wastewater discharged in e.g., a rivar, se
or lake in the baseline situation are determinefdlésys:

BE, i dischargey = Quav,y IGWRy, * By o * UFg * COD,,,, dischargenr.y IMCF 5L discharge

Where:

Quy Volume of treated wastewater discharged in yg@ar’)

UF,, Model correction factor to account for model unaeties (0.94)

COD Chemical oxygen demand of the treated wastewasehdrged into sea, river

ww ,discharge,BL,y

or lake in the baseline situation in the yg&tonnes/rm).

MCF Methane correction factor based on discharge patlmvéne baseline

situation (e.qg., into sea, river or lake) of thestesvater (fraction) (MCF

values as per table 111.H.1)

Treated wastewater is used for soil applicationa@mobic conditions and this baseline emission is

therefore negligible MCF,,, =0.0).

,BL,discharge™

ww,BL ,discharge

Methane emission from anaerobic decay of the Bhalge produced is determined as follows:

BE; finaiy = Stinai Ly L DOC LUFy * MCF g 4, LDOC, CF [16/12LGWR,,
Where:
S final BL.y Amount of dry matter in final sludge generated oy baseline wastewater

treatment systems in the yagftonnes).

MCF, g ma  Methane correction factor of the disposal site teaeives the final sludge in the
baseline situation, estimated as per the procedigssgibed in AMS-III.G

UF,, Model correction factor to account for model unamties (0.94)

Final sludge produced is used for soil applicatioraerobic conditions and this baseline emission is
therefore negligible.

There are no methane emissions from stored biomalee baseline scenario since biomass is stored
aerobically outdoor for less than two months. Pdoces for storage of biomass in the baseline sienar
are the same as those that will be applied in toegt activity.

Project Activity Emissions

Project activity emissions are calculated usingftiula

PEy _ PEpower,y + PEWW,treatmenty + PEs,treatmenty + PEww,dischargey + PEs,final,y +
I:)Efugitive,y + PEbiomassy + PE

flaring,y
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Where:
PE Project activity emissions in the yeaftCO.e).
PEpowery Emissions from electricity or fuel consumption lire tyeary (tCO.e).

PEw.reamenty  Methane emissions from wastewater treatment sysaffiested by the project
activity, and not equipped with biogas recoveryyéary (tCOe).

PE weamenty ~ Methane emissions from sludge treatment systerestaff by the project activity,
and not equipped with biogas recovery, in yedCO.e).

PE, ww.dischage  Methane emissions from degradable organic carbtredted wastewater in year

(tCOse).
PEs finaly Methane emissions from anaerobic decay of the §halge produced in yegr
(tCOse).
PEugitvey Methane emissions from biogas release in captwtersys in yeay (tCO.e).
PEsaring.y Methane emissions due to incomplete flaring in ye@€O.€).
PEpiomass.y Methane emissions from biomass stored under aniassobditions (tCGe).

Project emissions from electricity or fuel consuimPt{PEyowery in the yeary (tCO2e) are calculated as
per AMS llI.H Version 13, paragraph 2@&rhissions shall be calculated as per paragraptod e
situation of the project scenario”. As per parafrap, in AMS Ill.H. Version 137emissions from electricity
consumption are determined as per the procedusesibled in AMS-1.D". In accordance with AMS I.D.
paragraph 11(b), project emissions from consumpifagiectricity PEpowery are calculated usinghe
weighted average emissions (in kg £8M®Wh) of the current generation mix and the dath® year in which
project generation occurBroject emissions from electricity consumption lbynps used for land
application are negligible and excluded from ttakalation. Emissions are negligible since an equal
amount of emissions also occur in the baseliness@arElectricity consumption by pumps used fordlan
application shall therefore not be monitored ay e not affected by the project activity (refer t
baseline emission calculations for power consumpt®Eower jand application.y P Eower.land application)y

In the project activitythe total quantity of electricity consumed by theject activity (excluding pumps
used for land application) will be measured byrals electric meter. Project emissions from eleitjri
consumption will be calculated as follows:

EG,
PE ower,y — ECPJ, *Z =" EF
p y y J Z EG ID
J

Where:

PE power.y Project emissions from electricity consumption @ayy (tCQ)

EC:,, Quantity of electricity consumed by the projecivatt in year y (MWh).
EG,, Electricity generation by electricity generatiorusze j in year y (MWh)
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i Sources of electricity generation (i.e. TNB (Gribiesel Genset & Biomass
Boiler)
EF, Emission factor for electricity generation sourge year y (tCQ/MWh)
Where j = {TNB, Genset, Biomass} and gfras= 0, the full form of the equatioﬁ’Epc,Wer’y is reduced
to:
E EG
PEpower,y = ECPJ,y * [ ( GTNB,Y )* EI:TNB,y +( Sensey )* EFGensety ]
EGTNB,y + EGBiomassy + EGGensety EGTNB,y + EGBiomassy EGGensety

Methane emissions from wastewater treatment systéfmsted by the project activity, and not equipped
with biogas recovery, in yegr(tCO.e) are calculated as per equation

PBareatmenty = ZQWW"'Y * CODemovedpa ky IMCF,y reamentpak * Boww IFpy * GWR,
Where:

UF;;=1.06 andMCF,,, camenips « @S Per MCF values in table 1ll.H.1. Since thisueais zero (Aerobic
treatment, well managed), this project emissiazei®.

Table lll.H.1. IPCC default values for Methane Correction Factor (MCF)

Type of wastewater treatment and discharge pathwagr system MCF value
Discharge of wastewater to sea, river or lake 0.1
Aerobic treatment, well managed 0.0
Aerobic treatment, poorly managed or overloaded 0.3
Anaerobic digester for sludge without methane recpv 0.8
Anaerobic reactor without methane recovery 0.8
Anaerobic shallow lagoon (depth less than 2 metres) 0.2
Anaerobic deep lagoon (depth more than 2 metres) 8 0.
Septic system 0.5

Methane emissions from sludge treatment systerastaff by the project activity, and not equippecdwit
biogas recovery, in yegr(tCO,e) are calculated as per equation

PEtreatmen,ts,y = ZS,PJ,y |:”\/ICFS,treatmenﬂ * DOCS |:UFPJ * DOCF UF |:u'6/:|'2|:|GW|:8H4
]

Where:

Sieay Amount of dry matter in the sludge treated by tldge treatment systehin the
C project scenario in year(tonne)

J Index for baseline sludge treatment system
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DOC, Degradable organic content of the untreated slgdgerated in the yegr
(fraction, dry basis). Default values of 0.5 fangestic sludge and 0.257 for
industrial sludge shall be used.

MCF, yeament Methane correction factor for the project sludgatment system | (MCF values

' as per table Ill.H.1)

UF,, Model correction factor to account for model unamties (1.06)

DOC. Fraction of DOC dissimilated to biogas (IPCC defaalue of 0.5)

F Fraction of CH in biogas (IPCC default of 0.5)

Currently, as well as after implementation of thejgct activity, sludge is treated aerobically invall
managed system and used for soil application argl pttoject emission is therefore zero. However,
treatment of sludge will be monitored during thediting period.

Methane emissions from degradable organic carbdreated wastewater in yep(tCO.e) are calculated
as per equation
PEWw,dischargey = ww, y |:|G'WPCH4 * Bo,vvw * UFPJ * CODWW,dischargePJ,y |:”vlCFWW,PJ,discharge

Where:

Quny Volume of treated wastewater discharged in ye@n®)

UF,, Model correction factor to account for model unaeaties (1.06)

COD Chemical oxygen demand of the treated wastewasehdrged into sea, river

ww, dischargePJ,y . . . . .
or lake in the project situation in yegttonnes/m)

Methane correction factor based on discharge patlinwtne project situation

(e.g., into sea, river or lake) of the wastewatiec{ion) (MCF values as per

table Ill.H.1)

Treated waste water is discharged to aerobic texdtrand subsequently used for soil application in a

well managed system and this project emissioneigetbre zero MCF,,, =0.0).

MCF,

ww,PJ,discharge

,PJ,discharge

Methane emissions from anaerobic decay of the fhalge produced in yeg(tCO,e) are calculated as
per equation
PEs final,y = SfinaI,PJ,y DDOCS |:UFPJ * MCFS,PJ,finaI DDOCF DF [|16/12DGWPCH4

Where:
Stnal.pa.y Amount of dry matter in final sludge generated gy project wastewater
o treatment systems in the ygajtonnes)
MCF, ;) fna Methane correction factor of the disposal site thaeives the final sludge in the
o project situation, estimated as per the procedigssribed in AMS-III.G
UF., Model correction factor to account for model unamties (1.06)
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Final sludge is used for soil application underodér conditions in a well managed system and this
project emission is therefore negligible.

Project activity emissions from methane releasgjrture systems are determined as follows:

PEfugitive,y = PEfugitive,\M/v,y + I:)Efugitive,s,y

Where:

PE (ugitve.ww.y Fugitive emissions through capture inefficiencieshie anaerobic wastewater
treatment systems in the ygaitCO.e)

PE (gitve.s.y Fugitive emissions through capture inefficiencreshie anaerobic sludge treatment
systems in the year(tCO.e)

PEfugitive,vwv,y = (1_ CFEVWV) L MEwa,treatment,y L GVVPCH4

Where:

CFE,, Capture efficiency of the biogas recovery equipnieihe wastewater treatment

systems (a default value of 0.9 shall be used)

MEP,, veamenty Methane emission poten_tial of wastewater treatragstems equipped with
biogas recovery system in ygaftonnes)

ww treatmentPJ k

MEwa,treatmenty = ww,y * Bo,ww [UFPJ * z CODremovedPJ,k,y DMCF
k

Where:

COD ¢ noved.pa .y The chemical oxygen demand remo\day the treatment systekof the

project activity equipped with biogas recoverytie yeary (tonnes/r)

wereamentpy x  M€thane correction factor for the project wastewatsatment systerk
equipped with biogas recovery equipment (MCF vahgeper table 111.H.1)

MCF

UF,, Model correction factor to account for model unaeaties (1.06)
PEngiti\/eySvy == CFEs) C MEPS,treatment,y |:GWF)CH4

Where:

CFE, Capture efficiency of the biogas recovery equipniernlie sludge treatment

systems (a default value of 0.9 shall be used)

MEP, ., Methane emission potential of the sludge treatragstems equipped with biogas
recovery system in yegr(tonne)

MEPs,treatmenty = z (SPJ 1y |:"vlCFs,treatmentPJ,I) * DOCS |:UFPJ * DOCF DF D16 /12
|

16 pifference of inflow COD and the outflow COD.
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Where:

Sty Amount of sludge treated in the project sludgetineat systenh equipped
with biogas recovery system (on dry basis) in ye@onne)

MCF, eamenrs;  Methane correction factor for the sludge treatnsgstem equipped with biogas
recovery equipment (MCF values as per table II)H.1

UF,, Model correction factor to account for model unaeties (1.06)

Ex post project emissions (tG€) due to incomplete flaring in yepi( PE,, . ) for a closed flare with

default value is determined as per the “Tool tedeine project emissions from flaring gases coirtgin
methane”.

8760 GWP
PE =>TM *(1- * —___CH4
flare,y ; RGh ( ’7f|are,h) 1000
Where:
TM e, Mass flow rate of methane flared in the hour hifkg/
N taren Flare efficiency in the hour h
GWR,,, Global warming potential of methane valid for tleenenitment period

(tCO2e/tCH4)

Ex ante project emissions (t@€) due to incomplete flaring in yepi( PE,, . ) for a closed flare with

default value is determined based on the percembg®gas flared, the amount of biogas capturedl an
the flare efficiency as follows:

I:>Eflare,y = (percentage of biogas ﬂared) BEWW,treatmenty - IDEfugitive,ww,y) * (1_/7flare,y)
Where:
PE Project emissions from flaring in yep(tCO,e)

flare,y

BE, . weatmenty Baseline emissions from waste water treatmenterydary (tCO,e)

PE Fugitive project emissions from waste water treanire the year y (tCe2)

fugitive,ww,y

Mtarey Flare efficiency in yeay (fraction)

It is estimated based upon mill operation hour®(¥} and a biogas storage capacity (2h/day) thét 70
of the captured biogas will be combusted gainfallya methane destruction efficiency of 100% in the
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boiler” and that the remaining 30% of the captured biig#ared in a closed flare at a default efficiency
of 90%. Thus, ex-ante emissions are determinedjukifollowing equation:

I:>Eflare,y =03* (BEWw,treatmenty - I:>Efugitive,ww,y) * 01

Methane emissions from biomass stored under anaerobditions PEyiomass) are determined in
accordance with the requirements stated in AM& Wer 13 paragraph 26Wethane emissions from
biomass stored under anaerobic conditions whicls doetake place in the baseline situatiBBb(mass)” and
footnote 11 “For instance in the baseline situaiatm Kernel Shells (PKS) are used as fuel in kehdn the
project situation PKS is replaced by biogas capitatea wastewater treatment system. The PKS wilbnger
be used as fuel in the boiler, but sold on the etaBefore it is sold it is likely it will be stodefor a period
of time (few months or longer) on site which mi¢gdd to methane emissions from anaerobic décay.

Displaced biomass will be sold as biomass fuelws®tl for energy production purposas.the saved
biomass will be sold to other consumers of biomass use it for energy production, it will only beed for
a limited time, less than 2 months before beingriBisted to the customers. The mill is alreadyisglexcess
biomass (PKS) to customers and the purpose otdnage of biomass is only to ensure a quantityithirge
enough for arranging the bulk sale of biomass.h&samount of excess biomass is being increaseueby t
project, the time to develop a quantity large eitofog bulk sale is reduced and thus the biomadswiktored
for a shorter time period than before the projegilementation.

The biomass storage area is exposed to ventilaimyring that the biomass is not undergoing abéero
digestion, which would reduce the quantity and iqualff the biomass and thus reduce the revenue from
selling the biomass to customers.

In conclusion, irthe project activity emissions from storing biomass negligible as the project activity

will increase the turnover of stored biomass amdehy reduce the time during which biomass is dtore
when compared to the baseline scenario. The tiid&ieduced to a period well below the conditions
for anaerobic decay i.e. “few months or longer” $hu

PEaiomass,y: 0

Leakage
In this project activity the equipment is new arat transferred from any other activity. Based ois th

condition, leakage due to project activity is tliere negligible and shall not be considered; Leakad
(ICOlY).

Emission Reduction Ex ante)

Emission reductions are estimatdanteusing the equations provided in the baseline got@nd
leakage emissions sections above. Emission rexhscire estimategk anteas follows:

ER = BE PE +LE

y.exante y.exante ( y.exante y.ex ante)

17 3SC WG 22 paragraph 29
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Where:

ER, cante Ex anteemission reduction in yegr(tCO.e)
LE, cvante Ex anteleakage emissions in yep(tCOse)
PE, cante Ex anteproject emissions in year(tCO.e)
BE Ex antebaseline emissions in yea(tCO,e)

y,exante

Emission Reduction Ex post)

Ex postemission reductions are determined based on #iestovalue of the following:

0] The amount of biogas recovered and fuelled or dig@w#D,) during the crediting period,
that is monitoreex post

(ii) Ex postcalculated baseline, project and leakage emiss&iassd on actual monitored data
for the project activity.

Emission reductions achieved by the project agtigifimited to theex postcalculated baseline emissions
minus project emissions using the actual monitolagd for the project activity. The emission recarcs
achieved in any year are the lowest value of tHewing:

ER/,ex post = mln(( B Ey,ex post P Ey,ex post I-Ey,ex post) ’
(MDy - I:>Epower,y - I:)Ebioma'ssy - LEy,ex post))

Where:
ER, ox post Emission reductions achieved by the project agtivitsed on monitored values
for yeary (tCO.€)
BE, v post Baseline emissions calculated as per
BE, ={BEsouery * BEmueamenty * BEsyeameny * BEumascnapey + BE: nai )
usingex postmonitored values
PE, o post Project emissions calculated as per
PE, = {EEWW ++PPENW,treatmemy + PE veatmenty + P ischargey * PEs finaly +}
fugitive,y Ebiomassy + I:)Eflaring,y
usingex postmonitored values
MD Methane captured, flared and gainfully used bypitogect activity in the yeay

y

(tCOs)

MD, will be measured using the conditions of the fignprocess:

*
WCH4 B

MD, = BG

y burnt,y

* DCH4 * FE * GWPCH4
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Where:

= [CT— Biogas flared and combusted in yggm®)

Weay Methane content in the biogas in the ygémass fraction)

Dera Density of methane at the temperature and preséuhe biogas in the year
(tonnes/m)

FE Flare efficiency in yeay (fraction)
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B.6.2. Data and parameters that are available atalidation:

Data / Parameter: Anaerobic lagoon treatment systerdepth
Data unit: M

Description: Depth of the anaerobic lagoons

Source of data used: Project proponent

Value applied: 3m

Justification of the Depth of anaerobic lagoons provided by project pnemt.
choice of data or
description of

measurement methods
and procedures actually
applied :

Any comments -

Data / Parameter: B .ww

Data unit: kg CH4 per kg COD

Description: The rate of conversion of COD to CHithim the wastewater
Source of data used: AMS Il H Version 13

Value applied: 0.21 kg CH4 per kg COD

Justification of the IPCC default value

choice of data or
description of

measurement methods
and procedures actually
applied :

Any comment: -

Data / Parameter: MCFuw. treatment
Data unit: Fraction
Description: Methane correction factor for wastdexdreatment system that will be

equipped with methane recovery and combustion

Source of data used: AMS. Ill. H Version 13

Value applied: 0.8
Justification of the Since the depths of the anaerobic lagoons are thare2 meters they fall intg
choice of data or the type of anaerobic deep lagoon based on AMSH]ltable IIl.H.1

description of
measurement methods
and procedures actually
applied :

Any comment: -

Data / Parameter: MCFuw, discharge
Data unit: Fraction
Description: Methane correction factor based onldisge pathway of the wastewater

Source of data used: AMS. Ill. H Version 13
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Value applied: 0
Justification of the After anaerobic treatment, POME is treated in ogerobic lagoons and is
choice of data or finally used for soil application.

description of
measurement methods
and procedures actually
applied :

Any comment: -

Data / Parameter: GWP_CH4

Data unit: Factor

Description: Global Warming Potential of Methane
Source of data used: AMS.III.H Version 13

Value applied: 21

Justification of the AMS.III.H Version 13
choice of data or
description of

measurement methods
and procedures actually
applied :

Any comments -

Data / Parameter: EFrng.y

Data unit: tCQMWh

Description: Grid Emission Factor (Peninsular Malay

Source of data used: PTM, Study on Grid Connectedtiicity Baselines in Malaysia (2007)
Value applied: 0.684 t CO2/MWh

Justification of the The study is made by Pusat Tenaga Malaysia andiikable at

choice of data or http://cdm.eib.org.my/lt is based on three years data. The value éslfex-
description of ante throughout the period of the project activity.

measurement methods
and procedures actually
applied :

Any comments -

Data / Parameter: EFRensety

Data unit: tCQ@MWh

Description: Diesel Genset Emission factor

Source of data used: UNFCCC conservative defaliieva

Value applied: 0.8 tCE&MWh

Justification of the IPCC conservative default value for project eledtyiconsumption for diesel
choice of data or generator systems > 200 kW in accordance with ANDSVersion 15 Table
description of I.D.1

measurement methods
and procedures actually
applied :

Any comments -
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Data / Parameter: ERbiomass.y

Data unit: tCQMWh

Description: Biomass boiler Emission factor
Source of data used: UNFCCC

Value applied: 0.0 tCE&MWh

Justification of the
choice of data or
description of

measurement methods

Emission factor of electricity consumption fromiarbass fired boiler is
carbon neutral.

and procedures actually

applied :

Any comments -

Data / Parameter: URy,

Data unit: -

Description: Model correction factor to account for model unaenties (0.94)
Source of data used: UNFCCC

Value applied: 0.94

Justification of the
choice of data or
description of
measurement methods

AMS l1I.H Version 13 paragraph 20.

D

and procedures actually

applied :

Any comments -

Data / Parameter: UR;

Data unit: -

Description: Model correction factor to account for model unaigties (1.06)
Source of data used: UNFCCC

Value applied: 1.06

Justification of the
choice of data or
description of

measurement methods

and procedures actual
applied :

AMS Ill.H Version 13 paragraph 27.

]

y

Any comments

Data / Parameter:

DOG

Data unit:

Description:

Fraction of degradable organic carbon (DOC) didsimd to biogas (IPCC
default value of 0.5)

Source of data used:

UNFCCC

Value applied:

0.5

Justification of the
choice of data or

AMS Ill.H Version 13 paragraph 22.
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description of
measurement methods
and procedures actually
applied :
Any comments -

Data / Parameter: CFEw

Data unit: -

Description: Capture efficiency of the biogas recovery equipnierhe wastewater treatment
systems (a default value of 0.9 shall be used)

Source of data used: UNFCCC

Value applied: 0.9

Justification of the AMS Ill.H Version 13 paragraph 22.
choice of data or
description of

measurement methods
and procedures actually
applied :
Any comments -

| B.6.3 Ex-ante calculation of emission reductions: |
Ex ante emission reductions are calculated usingtémns explained in section B.6.1. Data is based o
forecasted FFB production for year 2011 and a P@ieration factor of 0.75 (Annex 3).

Year Throughput| POME factor| Volume of POME
(t FFB/yr) | (m*tFFB) (myr)
2011 170,000 0.75 127,500

Baseline Emissions

BEy = {BEpower,y + BEWw,treatmenty + BEs,treatmenty + BEWw,discharge,y + BES final,y}

BE jower,y = O (Negligible)
BE\MN,treatmemy = Z QWin:y * C()Dremovecii,y D'vlCFww,treatmentBL,i * Bo,ww EUFBL * GWF(’;H4

BE ureamensy = 127,500 rfi* 0.0548 tonnes/ fi 0.8 * 0.21 kg CH/kg COD * 0.94 * 21
BEWW,treatmenty = 23 171 t C%
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BEs,treatmemy = Zsj,BL,y |:"\/ICI:s,treatmemBL,j * DOCS |:UFBL* DOCF DF |:U‘G/:I'ZDG\/\/I:(§H4
j

MCF,

s,treatmentBL, j

B Es,treatmenty = Q

=0.0

UMCF,

ww, BL,discharge

BEWW,dischargey = ww, y |:|GWF(>:H4 * Bo,ww * UI:BL * COwa,dischargeBL,y
MCF, =0.0

ww,BL,discharge

B Eww,dischange,y = Q

BES final,y = SfinaI,BL,y DDOCS |:UFBL * IvlCFs,BL,finaI |:lD()CF DF D16/12 |:|('?"V\/F():H4
I\/IC:FS,BL,ﬁnaI = OO

BEs final,y = Q

BE, =0+23,171t COye+ 0+ 0+ 0
BE, =23,171tCQ.

Project Emissions

PEy — {PEpower,y + PEWW,treatmenty + PEs,treatmenty + PEww,dischargey + F)Es,final,y +}

PEfugitive,y + PEbiomassy + PEfIaring,y

EGT EG ense
PEpower,y = ECPJ,y * [ ( =Y )* EI:TNB,y +( 2 Y )* EFGensety ]
Ec':'TNB,y + EGBiomassy + EGGensety Ec':'TNB,y + EGBiomassy + EGGensety
(

PE pouery = 70IMWH* [ ( 1049MWh )* 068492 4 ( LO4MWh )* 08%

' 1,049MWh+ 3,635MWh+ 45MWh MWh "1,049MWh+ 3,638VIWh+ 45MWh N
PE

power,y — M

PEWw,treatmenty = ZQ\MN,i,y * CODremovedPJ,k,y DI\/ICFww,treatme-:‘ntF—’J,k * Bo,ww DJFF—’J * GWFC):H4
MCF,

ww treatmentPJ k

P Eww,treatment y = Q

=0.0

36



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Version 03

ONFOce A
~v

CDM - Executive Board

PEtreatmen,ts,y = ZS,PJ,y |:”\/ICFS,treatmenﬂ * DOCS |:UFPJ * DOCF UF |:u'6/:|'2|:|GW|:8H4
]

M C I:s,treatmentl =0.0

P E[reatments, y = (—)

UOMCF,

ww, PJ,discharge

PEww,dischargey = ww, y DGWF?:Hzl * Bo,ww * UFPJ * COD\MN,dischargePJ,y
MCF, =0.0

ww,PJ ,discharge™

P Eww,dischargey = (—)

PES final,y = SfinaI,PJ,y DDOCS DJI:PJ * MCFS,PJ,finaI DDC)CF DF D16/12 |:|GWF32H4
MCFS,PJ,finaI = OO

PES final,y = (—)

I:’Efugitive,y = PEfugitive,ww,y + I:)Efugitive,s,y

PEfugitive,ww,y =(@- CFEww) C MEPWW,treatment,y C GVVPCH4

MEPWWv”eatme”ly = ww,y * Bo,ww |:UFF’J * Z CODremovedPJ,k,y DMCFWW,trealmentPJ,k

k

MEP = 127,500 m* 0.21 * 1.06 * 0.0524 tonnes/ 0.8

ww,treatment y

MEP,

ww,treatmenty

=1,190tCH4

PE = (1-0.9) * 1190 t CH4 * 21

fugitive,ww,y —

PE = 2,498t CO4

fugitive,ww,y

PEfugitive,s,y = (1_ CFES) D'vlEPS,treatmenty DGWF?JHAl

MEE,treatmemy = Z(SPJ,I,y DI\/ICI:s,treatmentPJ,l) * DOCS ELJFPJ * DOCF OF [(16/12
I

MCFs,treatmentPJ,l =0.0

PEfugitive,s,y =0

37



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Version 03

ONFeee
A ’

CDM - Executive Board

PE PE +PE =2,4981CQ.+0=2,4981CQ.

fugitive,y = fugitiveww,y fugitive,s,y

I:)Ebiomassy: Q (Negllglble)

I:>Eflare,y =03~ (BEww,treatmenty - IDEfugitive,ww,y) * 01
PE = 0.3 * (23,171 COy- 2,498t CO,) * 0.1

flaring,y —
PE,.. .. =620t CO,

flaring,y

PE, = 112t CO,. + 0+ 0+ 0+ 0+ 2,498 t CQ, + 0+ 620t CO,,
PE, = 3,230t CO,e

Leakage Emissions

LE =0

y

Emission Reduction Ex ante)

PE +LE

y.exante ( y.exante y,exame)

ERy,exame = BE
ERy,exante =23,171t1CQ.- (3,230t CQ: + 0)

ERy,exante = lg—';ﬂlt CO2

B.6.4 Summary of the ex-ante estimation of emissigeductions:

Year Baseline emission Project emissions Leakage Emission reduction
2010 (1/9- 7,724 1,077
31/12) 0 6,647
2011 23,171 3,230 0 19,941
2012 23,853 3,322 0 20,531
2013 24,534 3,414 0 21,120
2014 24,534 3,414 0 21,120
2015 25,079 3,487 0 21,592
2016 25,625 3,561 0 22,064
2017 26,170 3,634 0 22,536
2018 26,715 3,708 0 23.007
2019 27,260 3,781 0 23.479
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2020 (1/1- 15,447 2,153
31/8) 0 13,294
Total Estimated Reductions (tons of CO2e)

215,335

|B.7 Application of a monitoring methodology and desription of the monitoring plan:

Monitoring CDM Parameters

FEEDING TANK

INCOMING
RAW
EFFLUENT

VIBRATING

H " SCREEN

o

TRANSFER
TANK POME

COOLING/ACIDIFICATION POND
— 4
" . 14

FLARING

Y

- ae o, Jl
~uy ﬂf\a\ ,,,,,,,,,, i e L ] L o

i

HIL

o Y,
- -
sl
h i —
e g — EC—
No | Parameter Unit Description
1| Quwy m’ Volume of POME entering anaerobic treatment
2 | CODyw.untreated.y Kg COD/n? | COD entering anaerobic treatment
3 | CODyw, treated., y Kg COD/n? | COD leaving anaerobic treatment
4 | MCFspjfinal Fraction Sludge treatment methane correction factor
5 | Sinalpiy tonnes Sludge dry matter
6| Spuy tonnes Dry matter discharged to aerobic treatment
7| ECpyy MWh Project electricity consumption
8 | FV gigester.h Nm¥h Rate of biogas produced
9 | fVchan Fraction Methane fraction
10 | FVpgiern Nmh Rate of biogas to boiler
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11 | FVqaren Nm¥h Rate of biogas to flare

12| Triare °C Flare temperature

13 | Dgojer On/Off Flame detection

14 | Othergiare N/A Flare operation

15 | Leakage N/A Leakage detection

16 | EGyapy kWh Electricity generated from grid

17 | EGgensety kWh Electricity generated from genset

18 | EGpiomass.y kWh Electricity generated from biomass boiler

B.7.1 Data and parameters monitored:

Data / Parameter: Quwy
Data unit: m
Description: Flow of waste water from the palmmuill

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

127,500 m (year 1)

Description of
measurement methods
and procedures to be
applied:

The effluent inflow will be monitored continuoudby cumulative volumetric

5 flow measuring meters. Data will be kept electrahijcin a systematic and
transparent manner during crediting period andytears after crediting period.
Instrument readings are recorded using the mostecwative value (of
instrument accuracy in accordance with manufactsgrecification).

QA/QC procedures to
be applied:

Flow meter will be calibrated regularly in accordarwith manufacturer’s
specification

Any comment:

Flow meters will be calibrated at tezrsce a year.

Data / Parameter:

CODNw,untreated,y

Data unit:

kg COD/rh

Description:

Chemical oxygen demand entering tlaeeobic treatment system with
methane capture in the year y

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

65.5 kg COD/m

Description of

COD will be sampled and recorded on :monthly. Off-site analysis by a
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measurement methods
and procedures to be
applied:

5 accredited laboratory adhering to internationatlgepted standards will be
conducted monthly. Instrument readings are recoud@ty the most
conservative value (of instrument accuracy in ataoce with manufacturer’s
specification).

QA/QC procedures to
be applied:

Data will be kept electronically in a systematicldaransparent manner during
the crediting period and two years after the cregliperiod.

Any comment:

Data / Parameter: CODyw reated.y
Data unit: kg COD / th
Description: Chemical Oxygen Demand of the treatadte water

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

13.1 kg COD/m

Description of
measurement methods
and procedures to be
applied:

COD will be sampled and recorded on site monthR:side analysis by an

5 accredited laboratory adhering to internationatigepted standards will be
conducted monthly. Instrument readings are recoud@ty the most
conservative value (of instrument accuracy in ataoce with manufacturer’s
specification).

QA/QC procedures to
be applied:

Data will be kept electronically in a systematiddransparent manner during
the crediting period and two years after the ciegliperiod.

Any comment:

Data / Parameter: MCF; pJ final
Data unit: -
Description: Methane correction factor of the disgdsite that receives the final sludge

Source of data to be
used:

Recordings by project participants

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

0

Description of
measurement methods
and procedures to be
applied:

The final disposal of the sludge will be monitodading the crediting period.
5 For every disposal of sludge, date and disposalélt be recorded.

QA/QC procedures to | N/A
be applied:
Any comment: -

| Data / Parameter: | Snapsy
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Data unit: Tonnes

Description: Amount of final sludge generated by finoject wastewater treatment systemn in
the year y (tonnes dry matter).

Source of data to be | Measurements by project participants

used:

Value of data applied | O

for the purpose of

calculating expected

emission reductions in

section B.5

Description of The amount of final sludge will be weighed and reledl during the crediting

measurement methods period. For every disposal of sludge, date and atngannes dry matter) will

and procedures to be | be recorded. Instrument readings are recorded tisénmost conservative valye

applied:

(of instrument accuracy in accordance with manufaets specification).

QA/QC procedures to
be applied:

Scale and equipment for sampling moisture contéhbe calibrated in
accordance with manufacturer’'s recommendations.

Any comment:

Moisture content will be sampled facte disposal of sludge to determine thg
percentage of dry matter.

A

Data / Parameter: Sy
Data unit: Tonnes/m
Description: Amount of dry matter (tonnes dry matisgharged to aerobic treatment

(tonnes/ ) in the yeary.

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

N/A

Description of
measurement methods
and procedures to be
applied:

Dry matter content will be sampled and recorded tinlgrwith each COD
5 sample. Instrument readings are recorded usinmtet conservative value (o
instrument accuracy in accordance with manufactusgrecification).

QA/QC procedures to
be applied:

Data will be kept electronically in a systematiddransparent manner during
the crediting period and two years after the ciegliperiod.

Any comment:

Data / Parameter: EG,y
Data unit: MWh
Description: Total amount of electricity consumsgtibe project activity in the year y.

Source of data to be
used:

Measurements by project participants using an retatieter

Value of data applied
for the purpose of
calculating expected

701 MWh

emission reductions in
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section B.5

Description of
measurement methods
and procedures to be
applied:

This parameter will be measured continuously bygtelgty meter. Data will be
5 kept electronically in a systematic and transpangsminer during crediting
period and two years after crediting period. Insieat readings are recorded
using the most conservative value (of instrumentigacy in accordance with
manufacturer’s specification).

QA/QC procedures to
be applied:

This parameter will be monitored by electricity erstwhich will be calibrated
in accordance with the standard of Tenaga NatiBedhad (TNB)

Any comment:

Data / Parameter: FViigester.n
Data unit: Nnih
Description: Volumetric flow rate of the residuasin dry basis at normal conditions in t

hour h.

Source of data to be
used:

Measurements by project participants using a flostem

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

N/A

Description of
measurement methods
and procedures to be
applied:

This parameter will be measured continuously by fioeters. Data will be kep
electronically in a systematic and transparent readaring the crediting
period and two years after the crediting periocsiEe that the same basis (dr
or wet) is considered for this measurement andrtbasurement of volumetric
fraction of all components in the residual gas wtinenresidual gas temperatu
exceeds 60C. Instrument readings are recorded tlgéngost conservative
value (of instrument accuracy in accordance witinuf@cturer’s specification)

D

QA/QC procedures to
be applied:

Flow meters will be calibrated in accordance wite manufacturer’s
recommendation.

Any comment:

Volume in Nfth, normalised to take into account pressure amgéeature.
Ensure that the same basis (dry or wet) is corsibfar this measurement ang
the measurement of volumetric fraction of methaneesidual gas. Values to k
averaged hourly or at a shorter time interval.

Data / Parameter: fVeran
Data unit: Fraction
Description: Fraction of methane in the biogas

Source of data to be
used:

Measurements by project participants using a galyzer

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

N/A

Description of

The fraction of methane in the gas will be measem@dinuously using a gas

measurement methods

5 analyzer. Values to be averaged hourly or at atshmterval. Instrument
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and procedures to be | readings are recorded using the most conservatitlve \(of instrument accuragy

applied: in accordance with manufacturer’s specification).

QA/QC procedures to | Flow meters will be calibrated in accordance wite manufacturer’s

be applied: recommendation. Data will be kept electronicallyaisystematic and
transparent manner during the crediting periodtartdyears after the end of
crediting period.

Any comment: Only methane content is measured. Renggpart of the residual gas is
considered N2.

Data / Parameter: FVooiler.n

Data unit: Nnih

Description: Volumetric flow rate of the residualsggcombusted in the boiler in dry basis at
normal conditions in the hour h

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

used:

Value of data applied | N/A

for the purpose of

calculating expected

emission reductions in

section B.5

Description of This parameter will be measured continuously bwfloeters. Data will be kept

measurement methods electronically in a systematic and transparent raadaring the crediting

and procedures to be | period and two years after the crediting periodtriment readings are

applied: recorded using the most conservative value (ofunstnt accuracy in
accordance with manufacturer’s specification).

QA/QC procedures to | Flow meters will be calibrated in accordance wite manufacturer’s

be applied: recommendation.

Any comment: Volume in Nfith, normalised to take into account pressure amgéeature.
Ensure that the same basis (dry or wet) is corsibfar this measurement anc
the measurement of volumetric fraction of methaneesidual gas. Values to he
averaged hourly or at a shorter time interval.

Data / Parameter: FVare n

Data unit: Nni/h

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

in the hour h

Source of data to be
used:

Measurements by project participants using a flostem

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

N/A

Description of

measurement methods

and procedures to be

]

applied:

This parameter will be measured continuously bwfloeters. Data will be kep
electronically in a systematic and transparent raadaring the crediting
period and two years after the crediting periodtriiment readings are

—

recorded using the most conservative value (ofunstnt accuracy in
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accordance with manufacturer’s specification).

QA/QC procedures to | Flow meters will be calibrated periodically in aodance with the
be applied: manufacturer’'s recommendation.

Any comment: Volume in Nith, normalised to take into account pressure amgéeature.

Ensure that the same basis (dry or wet) is corsibfar this measurement ang
the measurement of volumetric fraction of methaneesidual gas. Values to he
averaged hourly or at a shorter time interval.

Data / Parameter: Tejare

Data unit: °C

Description: Temperature in the exhaust gas ofl#re
Source of data to be | Measurements by project participants
used:

Value of data applied | >500
for the purpose of
calculating expected
emission reductions in
section B.5

Description of Measure the temperature of the exhaust gas stredtme flare continuously by
measurement methods a Type N thermocouple. A temperature above 50MéCates that the enclosed
and procedures to be | flare is operating and that the combustion efficieis 90%. Instrument
applied: readings are recorded using the most conservatitve \(of instrument accuragy
in accordance with manufacturer’s specification).

QA/QC procedures to | Thermocouples should be replaced or calibratedyexear.
be applied:

Any comment: An excessively high temperature atstimapling point (above 700 °C) may be
an indication that the flare is not being adeqyadglerated or that its capacity
is not adequate to the actual flow. Temperaturedasured to evaluate flare

efficiency.
Data / Parameter: Dsoiter
Data unit: Onl/off
Description: Detection of flame in boiler.
Source of data to be | Measurements by project participants
used:
Value of data applied
for the purpose of On
calculating expected
emission reductions in
section B.5
Description of A flame detector system, either UV or thermocoupll,be incorporated in the

measurement methods boiler reporting electronically on a continuousibas verify that the boiler
and procedures to be | combustion efficiency is 100%. Data will be arclivadectronically, minimum
applied: for two years after last issuance of CERs. Instnimeadings are recorded
using the most conservative value (of instrumentigacy in accordance with
manufacturer’s specification).
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QA/QC procedures to
be applied:

In accordance with supplier recommendations. Datedainty level will be
low. The detection system will undergo maintenasugect to appropriate
industry standards.

Any comment:

To confirm the 100% combustion efficig of the burner in the boiler.

Data / Parameter: Othekqre
Data unit: -
Description: Includes all data and parametersahatequired to monitor whether the flare

operates within the range of operating conditiawalding to the
manufacturer’s specifications.

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

Full compliance in accordance with manufacturepacifications

Description of
measurement methods
and procedures to be
applied:

Continuous monitoring in accordance with supplieesommendations.
Instrument readings are recorded using the mostecwative value (of
instrument accuracy in accordance with manufactsgrecification).

QA/QC procedures to
be applied:

Any comment:

Data / Parameter: Nfiare.n
Data unit: Fraction (minutes)
Description: Efficiency of the enclosed flaring pess in the hour h which is based on a

measurement of the fraction of time in which gasosibusted.

Source of data to be
used:

Measurements by project participants in accordantge“Tool to determine
project emissions from flaring gases containinghaee”

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

90% (The measured fraction of time in which thedfleemperature is above 5
°C is more than 40 minutes during the hour h)

DO

Description of

measurement methods

and procedures to be
applied:

D

The fraction of time in which gas is combusted &sasured to determine the
flare efficiency. The flare efficiency depends be fraction of time in which
gas is combusted as follows:

The flare efficiency in the hour h is:

0% if the temperature in the exhaust gas of the {&..) is below 500 °C for
more than 20 minutes during the hour h .

* 50%, if the temperature in the exhaust gas oflére (Tqare) is above 500 °C
for more than 40 minutes during the hour h, buttiaaufacturer’s
specifications on proper operation of the flareravemet at any point in time
during the hour h.

* 90%, if the temperature in the exhaust gas oflére (Tq.r) is above 500 °C
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for more than 40 minutes during the hour h andwhaufacturer’s
specifications on proper operation of the flareraet continuously during the
hour h. Instrument readings are recorded usingntb& conservative value (o
instrument accuracy).

QA/QC procedures to
be applied:

Regular maintenance will be carried out as recona®eiy manufacturer to
ensure optimal operation of flare.

Any comment:

Data / Parameter: Leakage
Data unit: -
Description: Detection of physical leakage of digesanks for safety purposes.

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

0

Description of
measurement methods
and procedures to be
applied:

D

During implementation of project activity, any legle detected during any
month will be recorded and the leaks will be sealéti appropriate sealing
material.

QA/QC procedures to
be applied:

The upper gas-containing sections of the tanklvélmonitored quarterly by
applying standard techniques for leak monitoringrieure that no leakage tak
place in the welding joints. Leakage if detectetl be rectified carefully and
safely to ensure that the leaked amount will beinmah

es

Any comment:

Data / Parameter: EGmey
Data unit: kWh
Description: Quantity of electricity supplied teetmill from the grid in the year y.

Source of data to be
used:

Measurements by project participants using an rid@gtmeter

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

1,049 MWh (=1,049,002 KWh)

Description of
measurement methods
and procedures to be
applied:

D

This parameter will be measured continuously bygtelgty meter. Data will be
kept electronically in a systematic and transpamgsrtner during crediting
period and two years after crediting period. Insieat readings are recorded
using the most conservative value (of instrumentigacy in accordance with
manufacturer’s specification).

QA/QC procedures to
be applied:

This parameter will be monitored by electricity Brstwhich will be calibrated
in accordance with the standard of Tenaga NatiBedhad (TNB)

Any comment:

The amount of each source of eletyr&ipplied to the project site is measur

ed
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to calculate the fraction of each source supplieithé project activitiy.

Data / Parameter: EGiensety
Data unit: kWh
Description: Quantity of electricity generated fréime genset in the year y.

Source of data to be
used:

Measurements by project participants using an rité@gtmeter

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

45 MWh (=44,603 kWh)

Description of
measurement methods
and procedures to be
applied:

5 kept electronically in a systematic and transpanggner during crediting

This parameter will be measured continuously bygtelgty meter. Data will be

period and two years after crediting period. Instent readings are recorded
using the most conservative value (of instrumentigacy in accordance with
manufacturer’s specification).

QA/QC procedures to
be applied:

This parameter will be monitored by electricity erstwhich will be calibrated
in accordance with manufacturer’s standard

Any comment:

The amount of each source of eletyratipplied to the project site is measuned
to calculate the fraction of each source supplieithé project activitiy.

Data / Parameter: EGiomass.y
Data unit: kWh
Description: Quantity of electricity generated freime biomass boiler in the year y.

Source of data to be
used:

Measurements by project participants using an ret@gtmeter

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

3,635 MWh (=3,634,905 kwh)

Description of
measurement methods
and procedures to be
applied:

5 kept electronically in a systematic and transpangsiner during crediting

This parameter will be measured continuously bygtelgty meter. Data will be

period and two years after crediting period. Instent readings are recorded
using the most conservative value (of instrumentigary in accordance with
manufacturer’s specification).

QA/QC procedures to
be applied:

This parameter will be monitored by electricity Brstwhich will be calibrated
in accordance with manufacturer’s standard

Any comment:

The amount of each source of eletyratipplied to the project site is measuned
to calculate the fraction of each source supplieithé project activitiy.

| B.7.2. Description of the monitoring plan: |

>>

ULU BASIR has an operational and management streigiuplace to monitor emission reductions from

the project activity.
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The palm oil mill engineer will be responsible tsesign his subordinates to collect and record the
monitoring parameters and verify them monthly. thié data will be kept for at least two years affter
crediting period in both hard copy and soft copyBtBerhad, ULU BASIR Palm Oil Mill, Pantai Remis.

The CDM project coordinator in ULU BASIR Palm Oil ilMwill receive and screen the monthly
monitoring reports and may assign a third partyso@iant or in-house expertise to calculate the giomns
reduction and prepare annual monitoring report®& THM project coordinator will also be responsible
for conducting internal audits on the monitoringgedures and parameters.

ULU BASIR CDM Project Coordinator
1. Receive and screen Monthly Monitoring reports fiecepancies and conduct
corrective and preventive actions.
2. Compile Monthly and Annual Monitoring Reports.
3. Conduct internal audit on the monitoring data

T A

CDM Consultant

ULU BASIR Palm Qil Mill Engineer
1. Assist in conducting

Internal Audit for CDM 1. Formulate monitoring manual
monitoring procedures and based on the plant operation
documentations procedure and equipment

2. Assist in calculate manual. . .
Emission Reductions & 2. Internal audit and review
Prepare Monitoring Report monthly reports (QC)

Plant Engineer/ground staff
1. Measure and record raw data
accordingly
2. Prepare monthly reports according
to CDM monitoring procedures and
send it to internal audit.

Special training will be provided to the biogasntlaperators by the technology provider on the
operational and maintenance procedures after iegeand commissioning period of the biogas plant.
CDM Monitoring Manual will be drafted and a briedining session will be provided by an appointed
CDM consultant on the CDM monitoring parameters dredplan.

B.8 Date of completion of the application of the bseline and monitoring methodology and the
name of the responsible person(s)/entity(ies)
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The baseline and monitoring study was completedubn29, 2009 by:

Mr. Henrik Rytter Jensen Mr. Tom Hansen

Danish Energy Management Danish Energy Management

37-1, THE CAPSQUARE RESIDENCES 37-1, THE CAPSQUARE RESIDENCES
No.2, Persiaran Capsquare No.2, Persiaran Capsquare

50100 Kuala Lumpur 50100 Kuala Lumpur

Tel : 603 2694 3033 Tel : 603 2694 3033

Fax: 603 2694 4033 Fax: 603 2694 4033

E-mail: hri@dem.dk E-mail: tha@dem.dk

Danish Energy Management is a CDM consultant td”tlogect and is not a project participant.

‘ Cl1 Duration of the project activity:

‘ C.1.1. Starting date of the project activity

6/7/2009

The award of the first contract related to the trmasion of the biogas plant constitutes the projec
starting date.

\ Cc.2 Choice of the crediting periodand related information:

‘ C.2.1. Renewable crediting period

‘ c.2.1.1. Starting date of the first crediting period: |
>>
N/A

‘ c.2.1.2. Length of the first_crediting period |
>>
N/A

| C.2.2. Fixed crediting period |

‘ C.2.2.1. Starting date: |
01/09/10
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| C.2.2.2. Length: |

10 years

‘ SECTION D. Environmental impacts |

D.1. If required by the host Party, documentation on the analysis of the environmentampacts
of the project activity:

The project activity will not have any adverse @omimental impacts. Furthermore the activity does no
fall under those that require Environmental Impassessment (EIA) by the host country. Palm oil snill
are discharging their treated POME either for LApglication or to watercourse with discharge licemns
being approved by local Department of EnvironmeBIOE) under the Environmental Quality
Regulations (1978) Palm Oil Effluent Discharge 8t annually on June each year. The discharge limi
varies from state to state. However, the regulatido not specify the treatment technologies or
requirement.

Rather than causing negative impacts to the enviemt, the project activity will provide the follomg
environmental benefits:

« Reduction of methane emission.
- Generation of renewable energy.
 Significant reduction of odor.

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

No environmental impacts are considered signifitgrthe project participants or the host partythis
project activity.

However, the project activity will employ variousepentive safety measures to counter and prepare fo
any possible incidents.

Measures taken include:

« Safety drills to prepare personnel for any possditdélents that may occur.

« Safety measures as recommended by solution prosiabéras flame arrestors, scheduled
maintenance etc

« Proper fencing around the project activity to preveon-qualified personnel from entering the
premises.

* Extending the existing emergency response planterdhe project activity.

¢ EHS training.

« Preventive signboards and safe working procedures.

» Leakage testing will be performed regularly to gretvany leakages from occurring.
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| E.1. Brief description how comments by local stakeholderhave been invited and compiled: |

A local Stakeholders’ Consultation was held on TI8J0 in accordance with Gold Standard procedures to
gather comments and feedback from stakeholdersewhilthe process of obtaining “Host Country
Approval” in Malaysia.

The local session was organized by ULU BASIR PalirMill and Danish Energy Management at BOP
club, Ulu Bernam estate, Bernam, Perak, Malaysia.

The local stakeholders were invited via advertigeinie local newspapers (New Straits Times and Berti
Harian), written invitations to local stakeholdeasd statutory bodies and email invitations to non-
governmental organizations.

Mr. Yogaanandh from Danish Energy Management mau®jact presentation in local Bahasa Malaysia
language and collected feedback from stakehold&es meeting agenda was as follows:

¢ Opening Speech by ULU BASIR representative

¢ Introduction to Clean Development Mechanism & G8tdndard by Danish Energy Management
« Presentation of Biogas Projects by Danish Energnagement

*c Q&A

¢ Workshop- Blind Sustainable Development Exercise

« Discussion on Monitoring Sustainable Development

¢ Conclusion

The following were the questions and answers gdwing the Q & A session:

No. | Question Answer

1 Is the project for making moneyit is for protecting the environment. There is oaly
or for protecting the small return from the project since the project wiily
environment? displace relatively cheap biomass and not expensive

fuels.

2 Do you have any plans to sell| The project will promote use of renewable energy.
excess biomass produced However, at the moment it is not viable and prattie
electricity to TNB? to connect to the electricity grid but it will be the

future.

3 Why don’t Annex 1 countries | CDM is only a small percentage greenhouse gas
(DK) reduce greenhouse gasesreductions. Annex 1 countries (DK) can only make &
in their own countries? small percentage of their emission reductions \BaC

The remaining reductions must be made at home of
other Annex 1 countries.

4 Is it cheaper to buy CER abroadror the same amount of money, a country can make a
as compared to making the greater impact on the environment and contribute tg
reductions at home? larger emission reductions via the CDM mechanism

Developing countries may not have access to the sam
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technology as Annex 1 countries. Therefore, a ptoje
in a developing country may have a larger impact fo
the same amount of money.

5 Are we rewarding emitters of | There are very strict rules and regulations to be
CO02 via the CDM? followed. There is a long process of approval,
validation and certification which includes indegent
consultants and third party inspectors and appsover
The process also includes establishing a basatite a
checking for additionality in an effort to avoid
rewarding emitters and thereby exploiting the
mechanism. It is very difficult to exploit the megtism
due to the thorough checks and procedures
implemented in the mechanism.

6 Is UP energy self sufficient Yes. Most palm oil mills (including UP) are self
now? sufficient.

E.2. Summary of the comments received:

The stakeholders raised no major concerns or ebjectluring the consultation. The project is lodade
the existing compound and wastewater treatmentositeed by the mill and would not affect the local
community. The project activity as mentioned in finevious section will only have positive effects o
sustainable development. Positive effects ideuntifily stakeholders included improving air quality
through reduction of odor and cleaner emission af s wastewater discharge quality and work
opportunities.

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

As stated above the stakeholders raised no majarecos or objections. The answers provided by ULU
BASIR Palm Oil Mill and Danish Energy Managementraiation to impact and compliance issues
satisfied the participants. The project receivechynpositive comments from local stakeholders for
implementing this CDM project which can bring betsefo the local community.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT _ _ACTIVITY

Organization:

United Plantations Berhad

Street/P.O.Box:

Jendarata Estate

Building:

City: Teluk Intan

State/Region: Perak

Postfix/ZIP: 36009

Country: Malaysia

Telephone: +605 — 6411411

FAX: +605 — 6411 876

E-Mail: cbn@plantations.biz

URL: www.unitedplantations.com

Represented by:

Title:

Executive Director (Corporate Affair)

Salutation:

Dato’

Last Name:

Bek-Nielsen

Middle Name:

First Name:

Carl

Department:

Mobile:

Direct FAX:

Direct tel:

Personal E-Mail:

CER Buyer :

Organization:

Ministry of Climate and Energy

Street/P.O.Box:

44, Amaliegade

Building:

City: Copenhagen K
State/Region:

Postfix/ZIP: DK-1256
Country: Denmark
Telephone: +45 33 92 67 00
FAX:

E-Mail: ens@ens.dk
URL: www.ens.dk
Represented by:

Title:

Salutation: Mr.

Last Name: Sorensen
Middle Name: Emmik

First Name: Ole

Department: Danish Energy Agency
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Amaliegade 44
DK 1256, Copenhagen K
Denmark
Mobile: +45 2537 5676
Direct FAX: +45 33 11 47 43
Direct tel: +45 3392 67 72
Personal E-Mail: oes@ens.dk
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING
Public funding from The Danish Ministry of Climaséed Energy and the Royal Danish Embassy, Kuala
Lumpur, is involved in this project. Both reaffirthat any funding for the project does not result in

diversion of official development assistance anseigarate from and is not counted towards the ¢iabn
obligations of the Party.
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Table A3.1 Forecasted FFB and POME production.

BASELINE INFORMATION

Annex 3

Year FFB Throughput POME factor Volume of POM
No. tons/yr niton nrlyr
2010 170,000 0.75 127,500
2011 170,000 0.75 127,500
2012 175,000 0.75 131,250
2013 180,000 0.75 135,000
2014 180,000 0.75 135,000
2015 184,000 0.75 138,000
2016 188,000 0.75 141,000
2017 192,000 0.75 144,000
2018 196,000 0.75 147,000
2019 200,000 0.75 150,000
2020 170,000 0.75 127,500

Table A3.2 Anaerobic lagoon measurement campaign.

DATE CODIN | cobouT| FLOW]| FFB
dd/mmlyy g/ g/nt m’ tons
01/08/09 75,605 2,722 448 673
02/08/09 63,715 5,484 431.8 588
03/08/09 74,995 3,327 406 574
04/08/09 58,838 2,661 444 598
05/08/09 67,475 4,748 417 521
06/08/09 58,736 3,629 449 662
08/08/09 60,972 2,772 335 486
09/08/09 58,736 3,226 460 662
11/08/09 61,175 2,520 429 600
12/08/09 63,817 3,639 595 665
13/08/09 67,069 7,187 627 814
15/08/09 73,877 6,109 362 462
16/08/09 66,561 2,823 437 506
Averages 65,500 3,900 449 601
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Table A3.3 Project site electricity consumption

Year Source | Consumption (kWh)
2007 | Grid 1,133,138
2008 | Grid 1,166,080
2009 | Grid 847,787

Average | Grid 1,049,002
2007 | Diesel 59,150
2008 | Diesel 62,995
2009 | Diesel 11,665

Average | Diesel 44,603
2007 | Biomass 3,482,991
2008 | Biomass 3,855,832
2009 | Biomass 3,565,893

Average | Biomass 3,634,905
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Annex 4
MONITORING INFORMATION

Refer to Section B.7
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