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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 to akfle

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

» As a consequence, the guidelines for completing CESC
PDD have been revised accordingly to version 2. labest

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-PDifaking

into account CDM-PDD and CDM-NM.
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Title: Methane Recovery in Wastewater Treatment andzdtibn for Electricity Generation at Saremas
1 Palm Oil Mill, Sarawak, Malaysia

Version: 2

Date: 03/08/2012

A.2.  Description of the_ small-scale _project activit: |

Purpose of the Project Activity

The Saremas 1 Palm Oil Mill in Miri (Sarawak, Mad#) processes fresh fruit bunches to produce palm
oil while discharging raw palm oil mill effluent @ME). The raw POME must be treated in the POME
treatment plant before discharging it to surfacéewhodies and for mill area washings or plantation
order to (iomply with the Environment Quality (Pmiised Premises Crude Palm Oil) Regulations 1977 of
Malaysia.

Prior to the project activity, the raw POME fromr&aas 1 Palm Qil Mill is treated in the existingl?B
treatment system which involves an open ponds sysi@e open ponds system comprises a cooling and
acidification pond, two (2) anaerobic ponds, thi{@eaerobic ponds and seven (7) downstream oxidatio
ponds to treat the raw POME before dischargingfiha effluent to the waterways. This treatment
scheme is the most common system utilised in th@me The mill effluent which includes treated POME

is then discharged to waterways. The series ofrirexat ponds are generally not de-sludged for dedpos
of accumulated sludge. The anaerobic processdwiexisting open anaerobic ponds generate methane
that is currently emitted to the atmosphere.

The purpose of the project activity is to recover biogas generated during the anaerobic procestes
treatment of POME, through the introduction of ajuntial stage of wastewater treatment which
comprises three (3) units of anaerobic digestevapled with two (2) units of clarifiers and biogas
recovery, to the existing open anaerobic pondsowitmethane recovery.

How the Proposed Project Activity Reduces GreenhoasGas Emissions

In the project scenario, the recovered biogas sdlbsequently be flared in a controlled manner or
combusted in a biogas engine to generate elegtfaitcaptive consumption. The treated POME from th
anaerobic digester system will be further treatethé subsequent existing treatment system (aeavtuic
oxidation ponds) before being discharged to surfaager streams as per local environmental
requirements. The sludge generated will be usethnd application within plantation under aerobic
condition.

! http://palmoilis.mpob.gov.my/publications/TOT/T3-pdf
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For the project activity, it is expected to be ierpented in two phases as per the following:

* Phase | (from expected commissioning) — The iradialh of a sequential stage of wastewater
treatment, which comprises three (3) units of aoiaerdigesters, coupled with two (2) units of
clarifiers, where biogas will be captured and ftare a controlled way. These anaerobic digestelts wi
treat up to 600 iday of POME from the mill, with any excess flowit@jthe two existing anaerobic
pond system.

» Phase Il (expected to be implemented in one ydar Bhase 1) — The installation of biogas engine
using the captured and recovered biogas from ab@medgesters. Any excess of biogas will be flared
in a controlled way.

The following Table 1 provides the rated capacftyhe existing electricity generation units.

Table 1. Rated capacity of existing connected eleicity generation units

Electricity generation units Nameplate capacity Rated capacity in KW
Biomass based steam turbine 1 1,600 kW 1,600
Biomass based steam turbine| 2 1,600 kW 1,600
(back-up)

Biomass based steam turbipe 900 kW 900
3(back-up)

Diesel generator 1 400 kVA 320
Diesel generator 2 400 kVA 320

The breakdown of electricity demand and produditio8aremas 1 palm oil mill is provided in Table 2.

Table 2. Electricity supply and demand before andféer CDM implementation

Timeline Rated capacity (kW) | Electricity demand (kW) | Capacity balance (kW)
Before CDM 2,240 1,250 990
with  CDM - 2,240 1,350 890
Phase |
with  CDM - 2,740 1,350 1,390
Phase I

The operating configurations of the biomass basdairtes are as follows:

1. The biomass boiler on-site supplies steam to tHarte first (to reduce the pressure and temperature
to process requirements) before going to the pdlpracesses. There is no branch-out lines alorg th
main steam line from boilers so to supply procésars, it has to pass through the turbine.

2. All turbines (main 1600kW and backups of 1600kW &0RW) are back-pressure steam turbines
manufactured by SHINKO IND. LTD. The two boilereamever run together simultaneously at any
one time.

3. The biomass based boilers do not operate when ilhésmot in operation and the diesel generators
are needed to supply electricity to the entire dempOf the total electricity demand for the entire
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palm oil mill complex, the major demand is from tbedm oil mill. The biomass based steam turbine
operates when the palm oil mill operates (8 hou2d hours). The diesel generators will be operating
at all other times when the palm oil mill is noteogting. This means that when the palm oil mill and
the biomass based boiler are operating for 8 hiouasday, the diesel generators will be operatorg f
14 hours. Annex 3 summarises the operating higtorgiesel and biomass boilers.

Thus, in the baseline scenario, the combinatiothefdiesel generator sets and the biomass basad ste
turbine 1 were used to meet the daily electricgyndnds. The project activity is intended to redihee
use of diesel generators.

In Phase | of this project activity, the electcstupply to the site remains the same as that dgfiaject
implementation (i.e. 2,240 kW) as the biogas eng@eot in operation. However, additional power
requirement of 100 kW will be required to operdite anaerobic digesters system in this phase.

In Phase IlI, biogas engine will be installed an@xpected to replace the existing diesel generdprs
generating additional power of 500 kW. The eledtrifrom this biogas engine will be connected te th
captive grid and then distributed to all facilities site.

The project activity will, therefore, reduce greenke gases (GHG) emissions due to the recovery of
methane in the anaerobic digesters and potent@idance of C@ emissions through displacing the
combustion of fossil fuel (i.e. diesel) in diesehgrators with a renewable fuel based (i.e. biogagine

in a later phase.

Project Activity’s Contributions to Sustainable Dewelopment

Environmental Sustainability:

1. The project activity involves the use of anaerafipesters with methane recovery. The project
thus avoids the emission of methane gas into thm@sihere and therefore contributes to the
reduction of GHG emissions.

2. The final treated effluent from the POME wastewdr®atment, which includes the project
activity (i.e. anaerobic digesters), meets the y&én’s environmental regulations.

3. The recovered methane from project activity willused for electricity generation for captive use
in the facilities. The project will displace theeefricity which is generated by combustion of
diesel in generators and reduce the GHG emission.

4. The avoidance of methane emission and use of slimgalantation in aerobic conditions will
therefore reduce the unpleasant odour associatbdhve existing POME treatment system.

Economic Sustainability:
1. The project activity involves displacing the usedidsel in power generation with indigenous
renewable source and thus contributes to resoortgecvation.
2. More manpower will be required in operation therefonore employment opportunities as a
results of this project.

Social Sustainability
1. The project activity involves the use of new tedbgy in the treatment system. In addition, more
skills are required to maintain the system. Thils knélp to improve the local workforce quality.
2. The implementation of the innovative configuratioh the wastewater treatment would also
require involvement of professionals from varioigdds of specialization including engineering,
finance and management thus leads to overalligkiliovements.
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| A.3.  Project participants:

Name of the party| Private and/or public entity(ies) Kindly indicate if the Party
involved ((host) | Project participants (as applicable) involved  wishes to  be
indicates a host party) considered as project
participant
(Yes/No)
Malaysia (host) Saremas Sdn Bhd (Private Entity) No
Denmark (Annex I) Nordjysk Elhandel A/S (Privateti) | No

| A.4.  Technical description of the small-scale preict activity:

| A.4.1. Location of the_ small-scale project actiwy:

| A4.1.1. Host Party(ies): |
Malaysia.
| A4.1.2. Region/State/Province etc.: |
Sarawak.
| A.4.1.3. City/Town/Community etc: |
Miri.
A.4.1.4. Details of physical location, includinginformation allowing the

The project activity will be located at Saremas dlin® Oil Mill, Batu 65, Jalan Miri-Bintulu, Miri,
Sarawak and the coordinates for the biogas plémisapproximately 3°31'29.561"N, 113°44'50.147"E.
Project site is about 100km from Miri to the souriithe state of Sarawak. The new anaerobic digester
plant will be located adjacent to the existing \wastter treatment system.
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Figure 2: The Saremas POME project site (Sourceg@dviap 2010)
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In accordance with Appendix B of the simplified natiles and procedures for small-scale CDM project
activities (SSC M&P), the proposed project fallslenthe following categori&s

Type llI: Other project activity

Category M: AMS lll.H Methane recovery in wastewate treatment (version 16)

The project activity involves the installation dir¢e (3) units of anaerobic digesters and recowttlie
produced biogas.

Type |: Renewable energy projects

Category C: AMS |.C Thermal energy production with or without electricity (version 19)

The project activity involves a renewable energiht®logy, with a maximum thermal energy potential
of less than 45 M\Merma (i-€., 15 MWecrica) based on design quantity of the biogas recovbyethe
project activity.

Existing wastewater treatment system

Prior to the project activity, raw POME will flovotthe open ponds treatment system at S&¥ay’. The
dimension of the open anaerobic ponds is 137m x¥@Bm depth (i.e. capacity 46,853rand 122m x
76m x 4.5 m depth (i.e. capacity 41,72%4mespectively. The COD removal efficiency of #meaerobic
ponds is 77.53%

Technology used in the project activity

Adequate cooling and hydrolysis/acidification of ttaw POME are required prior to anaerobic diggstin
In the project activity, sufficient buffering andosage capacity will be provided in a mixing pord t
facilitate a more uniform and controllable biogapuit.

The POME anaerobic digestion process in this ptajetivity comprises of two (2) stages.

Stage 1: Upon pre-treatment, 600ty of raw POME will be distributed into two (2)aerobic digesters
from a common feeding tank located subsequenteaatixing pond, while any excess raw POME will
flow to the two existing anaerobic ponds which widit be part of the project activity. The two diges
tanks provide approximately 689°mf gas storage and balancing capacity each. nialtemd external
piping and mixing systems are provided in eacthefreactor. The capacity and residence time fdn eac
of the two digesters is 3,488°and 11.63 days, respectively. The two anaerobiestiigs in stage 1 are
expected to result in 80% COD removal in the umé@aPOME entering stage 1. From these two
digesters, the wastewater is fed into first clarifiith a capacity of 1,045.58°’m

2 http://cdm.unfccc.int/methodologies/SSCmethod@egipproved.html
% Based on the average of the POME inflow rates fitoeriL0-day measurement campaign (Annex 3 in thi3)P

“ Based on the average values of the G@Rd COR, from the 10-day measurement campaign (Annex Big t
PDD).
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Stage 2: The clarified wastewater from the firgirifler is then further treated in the third andeco
digester with a capacity and residence time of 8,48 and 6.46 days, respectively. This anaerobic
digester in stage 2 is expected to result in 50%0C&moval in the partially treated wastewater from
stage 1. The discharged wastewater from this digesttransferred to the second clarifier where the
clarified wastewater will be further treated in #dsting aerobic pond downstream.

All three anaerobic digesters (both stage 1 anwiilZpe made of mild steel and have fixed roofs anel
expected to have an overall COD removal efficienic§09%.

The slurry separated by the two clarifiers will dmlected in a sludge holding tank before beinghier
dewatered for sludge concentration. The dried €udgm the sludge holding tank will be disposed to
plantation in aerobic condition while the wastewait#dl be fed into the second clarifier.

The produced biogas generated in the anaerobistdige’s led up to the boundary of the anaerolik ta
farm through the Biogas Piping System to a biogak bf 51.5m capacity. In Phase |, this system is
connected to a gas flaring system for flaring & thcovered biogas. In Phase Il, part of the rexwal/
biogas from the biogas tank will be combusted ihi@yas engine and converted to electricity, thus,
substituting current use of diesel generators. dmysed biogas will be flared in a controlled wakanke
and lightning arrestors, shut-off valves and otbafiety equipment are provided in the system (riefer
Figure 4 and Figure 5 of this PDD for the delineatf project configuration).

Operation and Control of the Anaerobic Digester
For the purpose of process control and monitorihg, system is equipped with flow monitoring
equipment, digester liquor sampling ports, and dsogxtraction ports.

The pre-conditioned (after cooling, hydrolysis, aadidification processes) raw POME is stored
temporarily in a feeding tank and then fed to thaemobic digesters under continuous and controlled
maintenance as far as possible. The dual functfothe digesters (complete-mixing mechanism and
anaerobic digestion activity) will be maintainedw@himum desirable level all year round. The Chethic
Oxygen Demand (COD) and other process parametdrdavmonitored at inlet prior to the anaerobic
digesters system and at outlet of second stagéenidr.e. prior to aerobic pond system).

List of the Equipment Used Prior to Project anthie Project and the Operational Lifetime

No. | Equipment Operational lifetime
Prior to Project

1. | Open anaerobic ponds More than 25 years (due to the nature of these ppeds, it is not
(unlined open ponds) practicably possible to assess the lifetime whimhiat go for ever
with de-sludging)

Project Scenarfo

2. | Wastewater feed-in tank 25 years
3. | Anaerobic digesters 25 years
4. | Clarifiers 25 years

5. | Sludge holding tank 25 years

®80% in stage 1 followed by further 50% in stage 2
® Technical statement from the equipment suppliekaRan Jurutera Perunding Sdn. Bhd., dated on /P@/D%.
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. Equipment Operational lifetime
6. | Sludge concentrator 25 years
7. | Biogas tank 25 years
8. | Biogas engine system 10 years

The estimated amount of emission reductions duhedirst crediting period is as follows.

Years Annual estimation of emission reductions in
tonnes of CQG equivalent (tCO,y)
2012 — 2013 23,101
2013 - 2014 24,419
2014 — 2015 24,419
2015 - 2016 24,419
2016 — 2017 24,419
2017 - 2018 24,419
2018 - 2019 24,419
Total estimated reductions (tonnes of Cg) 169,613
Total number of crediting years 7
Annual average of _the estimated reductions 24 230
over the crediting period (tCOy) ’

large scale project activity:

In accordance to the Appendix C of the simplifieddalities and procedures for the small scale CDM
project activities (also in EB54 Report, Annex 18)mall scale project activity shall be deemebea
de-bundled component of a large project activitthére is a registered small-scale CDM projectvigti

or an application to register another small-scddViproject activity:

* With the same project participants

* In the same project category and technology/measure

* Registered within the previous 2 years

* Whose project boundary is within 1 km of the projgoundary of the proposed small-scale activity at
the closest point.

10
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This is the first CDM project activity with the RIAd there is no large-scale project activity exgsaat the
project site. Hence, this project activity is nadexbundled component of a large scale projectiactis
it does not satisfy any of the above provisions.

SECTION B. Application of a baseline and monitorirg methodology

The baseline and monitoring of this project acyivstbased on the following approved methodologies:

1.

2.

AMS llI-H (version 16): “Methane recovery in wastewater treatment”

AMS I-C (version 19). “Thermal energy production with or without elecitry”

B.2

Justification of the choice of the project catgory:

Table 3: Justification of the choice of the projectategory AMS III.H (version 16)

A T

Para

AMS lII.H Applicability Requirements

Project activity

This methodology comprises measures that reg
biogas from biogenic organic matter in wastewaige
means of one, or a combination, of the follow
options:

a. Substitution of aerobic wastewater or slug

. Introduction of anaerobic sludge treatment sys

. Introduction of biogas recovery and combustior

. Introduction of biogas recovery and combustior

an anaerobic wastewater treatment system suc¢

. Introduction of anaerobic wastewater treatm

treatment systems with anaerobic systems
biogas recovery and combustion;

with biogas recovery and combustion to
wastewater treatment plant without slug
treatment;

a sludge treatment system;

anaerobic reactor, lagoon, septic tank or an @n
industrial plant

with biogas recovery and combustion, with
without anaerobic sludge treatment, to an untre
wastewater stream;

oVhis project
imtroduction of

geithout biogas
with Option 1(f).

tem
a

ge

to

to
h as
-Sit

ent
or
ated

Introduction of a sequential stage of wastew

ater

ngnaerobic wastewater treatment w
biogas recovery and combustion
anaerobic wastewater treatment sys|

wéthaerobic lagoons). This is in compliar]

activity involves th
a sequential stage

recovery (i.e. ope

of
ith

em
2N
ce
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Para | AMS IIl.H Applicability Requirements Project activity
treatment with biogas recovery and combustion,
with or without sludge treatment, to an anaergbic
wastewater treatment system without biogas
recovery (e.g. introduction of treatment in jan
anaerobic reactor with biogas recovery ag a
sequential treatment step for the wastewater that i
presently being treated in an anaerobic lagoon
without methane recovery).
2. | In cases where baseline system is anaerobioraifpe| The baseline system is anaerobic lagpon
methodology is applicable if: with following characteristics:
a. The lagoons are ponds with a depth greater ffariThe two existing anaerobic ponds have
two meters, without aeration. depth of 4.5 meters each (also refer
section A.4.2 in the PDD).
b. Ambient temperature above 15°C, at least during
part of the year, on a monthly average basis; b. On a monthly average bdsisthe
ambient temperature in the area
around the project site is above’@5
c. The minimum interval between two consecutjve
sludge removal events shall be 30 days. c. The existing two anaerobic ponds have
not been de-sludged consecutively
within intervals of 30 days.
3. | The recovered biogas from the above measures| g recovered biogas will partially be

also be utilised for the following applications tieed
of combustion/flaring:

a.

Thermal or mechanical, electrical
generation directly;
. Thermal or mechanical, electrical

. Thermal

generation after bottling of upgraded biogas; or

or mechanical, electrical
generation after upgrading and distribution, irs
case additional guidance provided in Annex 1 s
be followed:

Upgrading and injection of biogas into a naty
gas distribution grid with
transmission constraints;

Upgrading and transportation of biogas via
dedicated piped network to a group of end us

enengared. This in compliance with onl

enerngy

eneﬂgy

no significant

via generation of heat in biogas eng
system. Any excess quantity will K

paragraph 3(a) and not the others.

hi
hall

ral

ers;

used in Phase Il for electricity generation

or

7 http://www.world-climates.com/city-climate-miri-ne}sia-asia/

12
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Para | AMS IIl.H Applicability Requirements Project activity

iii. Upgrading and transportation of biogas (e.g.| by

trucks) to distribution points for end users.
d. Hydrogen production.
e. Use as fuel in transportation applications after
upgrading.

4. | If the recovered biogas is used for projectvédts | Part of the recovered biogas is planned|for
covered under paragraph 3 (a), that componenteof plotential use for electricity generation |in
project activity can use a corresponding methodoloBhase Il of the project activity. The
under Type | approved baseline and monitoring

methodology AMS 1.C (version 19) |s
used for the electricity generation
component of the project activity.

5. | For project activities under paragraph 3(b)battles| Applicability requirement under
with upgraded biogas are sold outside the projgetragraph 3(b) is not applicable to this
boundary, the end-use of the biogas shall be edsymject activity, this applicability
via a contract between the bottled biogas venddr|aequirement is therefore also not
the end-user. No emission reductions may be clainagaplicable to this project activity.
from the displacement of fuels from the end use of
bottled biogas in such situations. If however tinel g
use of the bottled biogas is included in the pttojec
boundary and is monitored during the crediting quiri
CO, emissions avoided by the displacement of fgssil
fuel can be claimed under the corresponding Type |
methodology, e.g. AMS [|-C “Thermal energy
production with or without electricity”.

6. | For project activities covered under paragrafmh @), | Applicability requirement under
emission reductions from the displacement of the|ysaragraph 3 (c) (i) is not applicable to this
of natural gas are reliable under this methodologypject activity. This applicability
provided the geographical extent of the natural [ga&guirement is therefore also not
distribution grid is within the host country boumigs. | applicable to this project activity.

7. | For project activities covered under paragrapfc)3 Applicability requirement under
(if), emission reductions for the displacement loé t paragraph 3 (c) (i) is not applicable [to
use of fuels can be claimed following the provision this project activity. This applicability
the corresponding Type | methodology, e.g. AMS-I.Crequirement is  therefore also not

applicable to this project activity.

8. | In particular, for the case of 3 (b) and (c)),(ithe | Applicability requirements under

physical leakage during storage and transportatio
upgraded biogas, as well as the emissions fromil f
fuel consumed by vehicles for transporting biodsed|s

nparagraph 3 (b) and (c) (iii) are n
papplicable to this project activity. Th
applicability requirement is therefore al

be considered. Relevant procedures in paragrajmi

1hot applicable to this project activity.

13



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

UNFCCe

CDM - Executive Board

A
y

Para | AMS IIl.H Applicability Requirements Project activity
Annex 1 of AMS-IILH “Methane recovery ip
wastewater treatment” shall be followed in thisamel

9. | For project activities covered under paragrap(b)3 Applicability requirement under
and (c), this methodology is applicable if the @gupd| paragraph 3 (b) and (c) are not applicable
methane content of the biogas is in accordance wmiththis project activity. This applicability
relevant national regulations (where these existjro| requirement is therefore also not
the absence of national regulations, a minimum 9&8plicable.

(by volume).

10. | If the recovered biogas is utilized for thedarction of| The recovered biogas of this project
hydrogen (project activities covered under pardgtaactivity is not utilized for the production
3(b)), that component of the project activity shadke| of hydrogen. This is therefore npt
the corresponding methodology AMS-III.) “Hydrogeapplicable.
production using methane extracted from biogas”.

11. | If the recovered biogas is used for projectvaiets | The recovered biogas of this project
covered under paragraph 3(e), that component of #ugivity is not used for project activities
project activity shall use corresponding methodglognder paragraph 3(e). This is therefore |not
AMS-IIILAQ “Introduction of Bio-CNG in road applicable.
transportation”.

12. | New facilities (Greenfield projects) and projedhis project activity is neither g
activities involving a change of equipment resgjtin | Greenfield project nor involves any
a capacity addition of the wastewater or sludghange of equipment resulting in capagity
treatment system compared to the designed capacitgddition of the wastewater treatment
the baseline treatment system are only eligiblepigy | system. This is therefore not applicable
this methodology if they comply with the relevant
requirement in the “General guidelines to SSC CDM
methodologies”. In addition the requirements [for
demonstrating the remaining lifetime of the equiptre
replaced, as described in the general guidelinalt fsh
followed.

13. | The location of the wastewater treatment pdentvell| The location of the project activity (s
as the source generating the wastewater shall deéined under section A.4.1.
uniquely defined and described in the PDD.

14. | Measures are limited to those that result igregpte| The project activity is expected to
emissions reductions of less than or equal to @Enerate annual emission reduction | of

tCO, annually from all Type lll components of tk
project activity.

123,101 tCQ. (Phase I) and 23,251 tGQ

of the project activity only during th
crediting period which is below th
eligibility limit of 60,000 tCQe.

(Phase 1) from all Type Ill components

® @D

14
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Table 4: Justification of the choice of project caggory AMS |.C (version 19)

ONECCC A
A ’

Para

AMS |.C Applicability Requirements

Project activity

This methodology comprises
technologies that supply users with thermal enéngy
displaces fossil fuel use. These units incl
technologies such as solar thermal water heatets
dryers, solar cookers, energy derived from renesv
biomass and other technologies that provide the
energy that displaces fossil fuel.

renewable energyPhase I, this project activity involve

the utilisation of the generated biog
udleom the anaerobic digesters f
alectricity generation via generation
athermal energy through combustion ir
rrhadgas engine.

'S
as
or
of
a

Biomass-based cogeneration systems are includ
this category. For the purpose of this methodol

“cogeneration” shall mean the simultaneous ger@mratnot a cogeneration project. This is T

of thermal energy and electrical energy in one @sed
Project activities that produce heat and power
separate element process (for example heat frg
boiler and electricity from a biogas engine) do fibt
under the definition of cogeneration project.

ed’he recovered biogas is used for o
pglectricity generation. This is therefo

applicable.
in

m a

nly
re

ot

Emission reductions from a biomass cogeners
system can accrue from one of the following adesit
(a) Electricity supply to the grid;

(b) Electricity and/or thermal energy (steam
heat) production for on-site consumption or
consumption by other facilities;

(c) Combination of (a) and (b).

tibiis  iIs not a cogeneration proje
activity. This is not applicable.

or
for

ct

The total installed/rated thermal energy geinang
capacity of the project equipment is equal toass
than 45 MW thermal

system in the project activity will have
maximum installed capacity of 0.5 M
(also refer section A.4) which is le
than the eligibility limit of 45 MW
thermal which is equivalent to 15 M
electrical.

tThe biogas-based energy generation

a
\
5S

N

For co-fired systems, the total installed thdremergy
generation capacity of the project equipment, w|
using both fossil and renewable fuel, shall noteexk
45 MW thermal.

This is not co-fired systems proje
heativity. This is not applicable.

The following capacity limits apply for bioma
cogeneration units:
(a) If the project activity includes emissid

reductions from both the thermal and electri

53 his is not cogeneration project activit
This is not applicable.
n

cal

energy components, the total installed ene

rgy

15



PROJECT DESIGN DOCUMENT FORM (CDM-

SSC-PDD) - Version 03

CDM - Executive Board

ONECCC A
A ’

Para

AMS |.C Applicability Requirements

Project activity

generation capacity (thermal and electrical
the project component shall not exceed
MW thermal. For the purpose of calculati
this capacity limit, the conversion factor of 1
shall be used for converting electrical ene
to thermal energy (i.e. for renewable ene
project activities, the maximal limit of 1
MW(e) is equivalent to 45 MW thermal outp
of the equipment or the plant);

(b)

If the emission reduction of the cogenerat
project activity are solely on account

thermal energy production (i.e. no emissions
accrue from the electricity component), the

total installed thermal energy producti
capacity of the project equipment of t
cogeneration unit shall not exceed 45 M
thermal.

(©)
project activity are solely on account
electrical energy production (i.e. ho emiss
reductions accrue from the thermal ene
component), the total installed electric
energy generation capacity of the proj
equipment of the cogeneration unit shall
exceed 15 MW.

If the emission reductions of the cogeneration

of
45
ng
:3
ray
ray
5
ut

on
of

DN
he
w

of
on
ray
al
oct
nto

The capacity limits specified in the above peaphs
apply to both new facilities and retrofit projecis.the
case of project activities that involve the additiof
renewable energy units at an existing renewableggr
facility, the total capacity of the units added tne
project should comply with capacity limits
paragraph 4 to 7 and should be physically disfiroeh
the existing units.

This project activity does not involv
addition of renewable energy units
existing renewable energy facility. Th
ds not applicable.

n

at
is

Project activities that seek to retrofit or nfgdan
existing facility for renewable energy generat
included in this category.

This project activity does not seek
oretrofit or modify an existing facility
This is not applicable.

to

New facilities (Greenfield projects) and proje
activities involving capacity additions comparedhe
baseline scenario are only eligible if they compith

2dthis is not a Greenfield project activit
This is not applicable.

the related and relevant requirement in the “Gén

era
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Para

AMS |.C Applicability Requirements

Project activity

Guidelines to SSC CDM methodologies”.

10. | If solid biomass fuel (e.g. briquette) is usédhall be| This project activity does not involve
demonstrated that it has been produced using spgyd biomass fuel. This is not
renewable biomass and all project or leakage eonissiapplicable.
associated with its production shall be taken into
account in the emissions reduction calculation.

11. | Where the project participant is not the predwf the| The project participant of this project
processed solid biomass fuel, the project parttipactivity is the producer and consumer|of
and the producer are bound by a contract that shiafi generated electricity. This |is
enable the project participant to monitor the sewt| therefore not applicable.
the renewable biomass to account for any emissions
associated with solid biomass fuel production. Saich
contract shall also ensure that there is no doyble-
counting of emission reductions.

12. | If electricity and/or steam/heat produced l®/phoject| The  electricity is for  captive
activity is delivered to a third party i.e. anottiacility | consumption. This is therefore not
or facilities within the project boundary, a comtraapplicable.
between the suppler and consumer(s) of the energy
have to be entered into that ensures there is nblelo
counting of emission reductions.

13. | If the project activity recovers and utilize®das for| This project activity does not use AMS
power/heat production and applies this methodolog¢ on a stand-alone basis. AMS Ill.H|is
on a stand-alone basis i.e. without using a Type Uked to cover the methane recovery
component of a SSC methodology, any incrementaimponent of this project activity.
emissions occurring due to the implementation ef|th
project activity (e.g. physical leakage of the anhi&
digester, emissions due to inefficiency of theifigy,
shall be taken into account either as project akdge
emissions.

14. | Charcoal based biomass energy generation projégs project activity does not use
activities are eligible to apply the methodologyyoifi | charcoal based biomass. This |is

the charcoal is produced from renewable bion
sources provided:

(a) Charcoal is produced in kilns equipped w
methane recovery and destruction facility; or

(b) If charcoal is produced in kilns not equipped w
a methane recovery and destruction facil
methane emissions from the production of char
shall be considered. These emissions shall

aberefore not applicable.

ith

ith
ty,
coal
be

calculated as per the procedures defined in

the
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Para | AMS |.C Applicability Requirements Project activity

approved methodology AMS III.LK. Alternatively,
conservative emission factor values from peer
reviewed literature or from a registered CDM
project activity can be used, provided that it ban
demonstrated that the parameters from these are
comparable e.g. source of biomass, characteristics
of biomass such as moisture, carbon content, type
of kiln , operating conditions such as ambient

temperature.

| B.3.  Description of the project boundary: |

In accordance with paragraph 15 of AMS Ill.H (versil6), a project activity boundary is the physical
geographical site where the wastewater and sludggntent takes place, in the baseline and project
situations. It covers all facilities affected byetlproject activity including sites where processing
transportation and application or disposal of wastelucts as well as biogas takes place.

The spatial extent of the project boundary encosgsmhe description in (a) and (c) of paragraplofl5
AMS |.C (version 19):

(a) All plants generating power and/or heat locatethe project site, whether fired with biomasssfl
fuels or a combination of both; and

(c) Industrial, commercial or residential facility; facilities, consuming energy generated by tstesn
and the processes or equipment by the projectitgctiv

Based on the above, the boundaries in baselinepermjdct scenarios are delineated in Figure 3 and
Figures 4 and 5, respectively, in this PDD.
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2 Biomass
boilers

Diesel
generator 1
400 KVA
(320 kW)

Diesel
generator 2
400 KVA
(320 kw)

Turbine 1,600
kw

Figure 3: Delineation of Baseline Scenario

Back-up turbines
(1x 1,600 kw
and 1 x 900 kw)
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) ) electricity | gjomass based turbing
Biogas tank Captive Grid 1,600 KW
Recovered biogas: 12,225/m Diei(-:c‘)logﬁr\lleAratorl
day
electricity IEARIG
Diesel generator 2 Discharge to
Anaerobic ???SOKK\\/A//-\) waterways
digester 1
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POME - 600 nfiday| \wastewater day Anaerobic day | 588.6 ni/da Aerobic and | &
Pond Feed-in Tank/ Clarifier 1 digester 3 Clarifier2 A Oxidation -3 @
Pond 3,488 nt r Ponds 5
I o}
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to existing
anaerobic A o :102.6 nday
ond 1 and 2 naerobic | Existi bi
P! digester 2 60 n?/day of slurry 54 n/day of | x;solr?dg fr;e:]zrg ic
3,488 i slurry |
:Water from
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| 1 11.4 n¥day
114 ni/day Sludge
N Sludge
Concentrator Plantation
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Note: For safety purposes associated with any patdmogas accumulation in Clarifiers 1 and 2 |letstare connected to biogas line.

Figure 4. Delineation of Project Activity (Phase I)
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POME

Mixing

Pond l
Excess Ylows

to existing
anaerobic
pond 1 and 2

600 m/day

Flaring Systen)

Recovered biogas: 12,225/aay

Wastewater
Feed-in Tank/
Pond

Biogas Engine

500 kw
(0.5MW)
Biogas: 388 ifiday electricity
i . electricity Biomass based turbing
Biogas tank Captive Grid 1,600 kW
Diesel generator 1
400 KVA
electricity (S20lW)iEackstip)
Diesel generator 2 Discharge to
. 400 KVA waterways
Anaerobic y:
digester 1 (320 kW) (Back-up)
3,488
r———-
600 ¥/ \/ 1
day| 540 ni/ 540 ¥/ |
day Anaerobic day ] 588.6 riday| Aerobic and
Clarifier 1 digester 3 Clarifier2 ) Oxidation
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|
|
|
:102.6 nYday
Anaerobic isti i
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Note: For safety purposes associated with any piatdniogas accumulation in Clarifiers 1 and 2,letstare connected to biogas line.

Figure 5. Delineation of Project Activity (Phasg Il
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Table 5: Possible Greenhouse gas produced in thedsdine and project activity

ONECCC A
A ’

5 IS

5 IS

ns
nic
am

sel

5 1S

Db
to

5 IS

ns
nic
am

lied

Source Gas | Inclusion | Justification
Baseline | Emissions from theCO, | No CO, emission is not accounted because thi
wastewater generated from the decomposition of organic
treatment in the two matter.
anaerobic ponds. | CH, | Yes CH is the major component in the biogas
produced from decomposition of organic maiter
in the anaerobic treatment of POME.
N,O | No Excluded for simplification. This is conselivat
Emissions from thel CO, | No There is no baseline sludge treatment system
treatment of sludge CH, | No which will be affected by the project activity.
in the two N,O | No
anaerobic ponds.
Emissions from thel CO, | No CO, emission is not accounted because thi
discharge of the generated from the decomposition of organic
effluent of the matter.
anaerobic ponds | CH, | Yes CH is the major component in emissig
produced from decomposition of residual orga
matter in discharged effluent to the downstre
poorly managed and overloaded aerobic pond
N,O | No Excluded for simplification. This is conselivat
Diesel as a baselineCO, | Yes CQ is emitted from the combustion of dieg
fuel for electricity (fossil fuel) in the baseline diesel generator
generation in diese] CH, | No Excluded for simplification. This is conservati
generation N,O | No Excluded for simplification. This is conselivat
(applicable for
Phase Il)
Project Fugitive emissions| CO, | No CO emission is not accounted because thi
activity from biogas generated from the decomposition of organic
recovery system at matter.
the anaerobic CH; | Yes Inefficiency in methane capture in the anaier
digesters digesters will contribute to methane emission
atmosphere.
N,O | No Excluded for simplification. This emission soe
is assumed to be negligible.
Emissions from thel CO, | No CO, emission is not accounted because thi
discharge of the generated from the decomposition of organic
effluent of the matter.
anaerobic digesters CH, | Yes CH is the major component in emissig
produced from decomposition of residual orga
matter in discharged effluent to the downstre
poorly managed and overloaded aerobic pond
N,O | No Excluded for simplification. This emission soe
is assumed to be negligible.
On-site electricity | CO, | Yes In Phase | of project activity, electricityquéred
consumption by the anaerobic digesters system will be supp
by both the existing biomass based turbine

and
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Source

Gas

Inclusion

Justification

diesel generators.

In Phase lI, the diesel generators are used as
up. Any use of electricity generated by die
generators will be monitorezk-post

back
sel

CH,

No

Excluded for simplification. This emission sog
is assumed to be negligible

N.O

No

Excluded for simplification. This emission soel
is assumed to be negligible

Emission from
incomplete flaring
of excess biogas i
standby flaring
system

CO;

No

It is assumed that G@missions from recovere
biogas do not lead to changes of carbon poo
the LULUCF sector

d
sin

CH,

Yes

Incomplete combustion of biogas due
inefficiency of flaring system leads to fugiti
emission of methane.

fo
e

N.O

No

Not applicable

Combustion of
biogas in energy
generation system

CO;

No

It is assumed that G@missions from recovere
biogas (i.e. methane) do not lead to change
carbon pools in the LULUCF sector

CH,

No

Excluded for simplification. This emission sog
is assumed to be negligible.

N.O

No

Excluded for simplification. This emission soe
is assumed to be negligible.

B.4.  Description of baseline and its development:

In accordance to “General Guidelines to SSC CDMho#tlogies (version 18)”, EB 66 Report, Annex
23, the baseline of this project activity is thesmplausible scenario, which is the continuatiorthaf
existing systems (i.e. anaerobic ponds for was@awa¢atment with no biogas recovery and elecyricit

generation using diesel generators) and is not eerield project. The baseline scenario for each

component is described as foll

OwWSs:

1. POME wastewater treatment system in the form okmsiac ponds without methane recovery, in
which the project activity (i.e. anaerobic digestsystem) will be introduced. This is accordance to
paragraph 1 f of AMS IIl.H (version 16)

2. According to paragraph 16 AMS I.C (version 19), tfee renewable energy technologies that displace
technologies using fossil fuels, the simplifieddda®e is the fuel consumption of the technologies t
would have been used in the absence of the pragutty times the emission factor for the fossil
fuel displaced. For this project activity, the Hase scenario is the generation of electricity he t
captive grid. The captive grid is fed with electricity from tlexisting diesel generator sets and

8 Table 2 in the PDD provides the maximum elecyidiémand expected at the project site. It was @daduring
the DOE'’s site visit for validation that the cagtiglectricity grid provides electricity to the peoj activity, the palm
oil mill operations and the colony and other infrasture in the plantation. As provided in Tablenthis PDD, the
biomass boiler and the diesel generators are tlire soarces for electricity supply to the captivelgin the project,
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existing biomass boilers with turbine. The projactivity will result in replacement of electricity
generation from the diesel generator sets. Siteecaptive grid in the baseline comprises biomass
and diesel based electricity generation, equationdaragraph 20 of AMS I.C (version 19) is taken
to estimate the baseline emissions (refer secBo®id and B.6.3 in this PDD).

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

Prior consideration of CDM

Prior to the decision to implement this projeci\att, project developer considered CDM necessddly
establishing the project. The following sequenceeegnts below is the main milestone showing that
CDM is an integral part of the decision leadingte project implementation.

Table 6: Chronological events leading to the CDM divity

Date Event

14 May 2008 Interactions with IFC that resultechiwmareness on CDM.

12 November 2008 Internal study on anaerobic digesststem with CDM consideration.
22 January 2009 Completion of internal evaluatibthe project.

15 October 2009 UNFCCC and DNA notification on pgonsideration.

19 November 2009 Local stakeholder meeting.

11 February 2010 Financial approval to start PhaSabsequent approval for additional budget will
be provided during implementation of the projedivy until Phase IlI.

12 February 2010 EPC contract award of the anaerhgester.

4 March 2010 Start date of project construction.
11 April 2011 Project commissioning and start-upg$e 1) for biogas recovery from anaeropic
digester.

Demonstration of additionality

In accordance with Attachment A to Appendix B of timplified modalities and procedures for small-
scale CDM project activities, project participastsall provide an explanation to show that the mtoje
activity would not have occurred anyway due tceast one of the following barriers:

(a) Investment barrier: a financially more viable alternative to the aj activity would have led to
higher emissions;

(b) Technological barrier: a less technologically advanced alternative ® pihoject activity involves
lower risks due to the performance uncertaintyoer inarket share of the new technology adopted for
the project activity and so would have led to higkmissions;

(c) Barrier due to prevailing practice: prevailing practice or existing regulatory or igglrequirements
would have led to implementation of a technologthviniigher emissions;

(d) Other barriers: without the project activity, for another specifieason identified by the project
participant, such as institutional barriers or tedi information, managerial resources, organization

while the biomass based electricity generation bl continied, the biogas engine will take over tbie of the
diesel generator sets.
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capacity, financial resources, or capacity to aibgwmw technologies, emissions would have been
higher.

Using the above mentioned provisions, additionatityhis project activity is demonstrated througle t
following three barriers to its implementation.

Investment barriers
The investment barrier has been analyzed by extgritis to an ‘investment analysis’ method.

Within the various approaches available, the ‘senpbst analysis’ approach cannot be used since the
project activity generated other revenues (vizsdi savings).

Within the ‘investment comparison’ approach, IRR\gsis cannot be used because the cash flows across
the project lifetime vary between positive and riiega However, even with such variations, withir th
‘investment comparison’ approach, NPV analysis ddut completed. Therefore, the PP has used the
NPV approach.

High capital investment is required to implemerd firoject activity. The estimated investment fa th
project in Phase | is US$1,800,733 and additiomaPhase Il is US$780,938 of which US$ 659,764 will
be incurred every 10year in the project life-time. The biogas enginstallation will result in estimated
diesel cost saving of US$146,310 per year. Aparnfthe expected CERs, this diesel cost savingeis th
only source of revenue that the project proponamt eéxpect from the implementation of the project.
Benchmark analysis using a relevant financial iatic (i.e. Net Present Value) is used to deterrtiiaé
the proposed project activity is less financialighle to the baseline scenario (i.e. continuatibexisting
open anaerobic lagoons system). The following amglpelow also shows how CERs revenue from
successful registration of this project activityGIBM project can alleviate such investment barrier.

Due to the nature of the cash flow trend over they@ar timeframe (i.e. positive and negative cash
flows), IRR of the project could not be defined drahce is not used as financial indicator. Thequtoj
proponent has thus chosen to use Net Present {dR¥) as the financial indicator, using a default
expected return of equity of 10.9% (as per theetabl Appendix of thdJNFCCC Guidelines on the
Assessment of Investment Analysis Versitor Balaysiaj as the discount factor. This default value is
selected because the project activity is basedqoityeinvestments only and there is no other simila
project activity with the PP from which any othedwe of ‘expected return on equity’ could be addpte
As a result, the UNFCCC provided value for the ¢ouis considered to be the most suitable benchmark
for the project activity.

Without the revenue from the CERs (i.e. in the abseof the CDM project activity registration), the
NPV of this project activity would have beragative (i.e. US$2,472,820iowever, with CERs revenue
(i.e. if the project activity is successfully regised for CDM), the NPV would bgositive (i.e.
US$1,128,917Y0 make the project financially viable. The tableluded below summarises the basic
data on cost and revenue items used in the NPViledlans.

% http://cdm.unfccc.int/Reference/Guidclarif/req/rggid03.pdf
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Capital expenditure

Value ‘ Unit ‘Source/Remarks

Total investment Cost for Phase | 6,674,000 MYRProposal for the anaerobic
digester project
Total Investment Cost for Phase | 1,880,133USD
Total investment cost for Phase Il (Biogas For first 10 years: As per item
engine) 2,771,250) MYR B1, B2, B3 and 2.1 of 'Phase Il
Towl " TCosiTor Ph WG investment breakdown' work
otal investment cost for Phase (Biogas 780,938 USD | sheet
engine)
: . For 11th year onwards: New
Total investment cost for Phase Il (Biogas 2,341,250 MYR | equipment every 10 years and
engine) . -
excluding costs related to civil
. , work and building
Totgl investment cost for Phase Il (Biogas 659,764 USD
engine)
Total Investment Cost for Phase | and 2.661,671| USD

Phase I

Operational and Maintenance Costs

Source/Remarks

Based on salary slip for plant

Annual salary per mill operator 12,134 MYR operators in the existing
operations
Number of operators 5 personsPP’s estimate
Salaries 17,102 USD/yr| PP’s estimate
Maintenance and repair cost 69,591 usDh )@S pfer Maintenance and Repal
ost' work sheet
Operating and Maintenance Costs 86,696 | USD/yr
Revenue Value Unit Source/Remarks
Diesel saving 264,897 litre/lyy  One year historiealord
PPBOP Average monthly diesel
Diesel price 1.96 RM/litrg price
Diesel Purchase Savings 519,198 MYRyyr
Diesel Purchase Savings 146,310 | USD/yr
Estimated Average Project CERs (Phase 1) 23,101 NeHERPDD
PDD - for the lifetime of the®1
Estimated Average Project CERs (Phase 2) 24,419 NeHERbiogas engine
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"Understanding CER Price
Volatility", JPMorgan 2008,
http://www.latincarbon.com/2009
/docs/presentations/Understandjn
gCERpriceVolatility Steinacker.
pdf

usbD/C

Estimated CER Price 19 ER

Phase 1 is the operation of
biodigesters system with biogas
being flared

CER Revenue (Phase 1) 438,919 | USD/yr

Phase 2 is the operation of
biodigesters system with biogas
utilised in engine and excess
flared

CER Revenue (Phase 2) 463,956 | USD/yr

I~

http://cdm.unfccc.int/Reference/[G
uidclarif/reg/req_quid03.pdf

Discount rate for NPV calculation 10.9%

http://www.oanda.com/currency.
historical-rates, dated 12
November 2008

USD/M

0.2818 YR

Currency Conversion

Therefore, the project proponent would likely tovéacontinued with the most financially viable
technology, which is the continuation of the exigtopen anaerobic lagoons without methane recovery
(i.e. no additional capital investment is requiredihe continuation of such practice, however, will
continue to emit GHG (i.e. methane) to the atmosphe

Sensitivity analysis

Sensitivity analysis is done to demonstrate hoviatians of the above parameters affect the NetefPtes
Value (NPV) of the project activity with a £10% \etron of the fuel savings, operating cost and tedpi
expenditure. The results of the NPV of the projecth without CDM consideration and with CDM
consideration are provided in the following tables.

NPV of project activity without CDM consideratiowi(hout CERs revenue - in US$)

Parameters -10% -5% 0% 5% 10%
Fuel savings (2,583,751)| (2,528,286)| (2,472,820)| (2,417,355)| (2,361,889)
Operating cost (2,399,270)| (2,436,045)| (2,472,820)| (2,509,595)| (2,546,370)
Capital expenditure (2,214,329)| (2,343,574)| (2,472,820)| (2,602,066)| (2,731,312)
NPV of project activity with CDM consideration (\WitCERS revenue - in US$)

Parameters -10% -5% 0% 5% 10%
Fuel savings 1,117,986 | 1,173,452 | 1,128,917 | 1,284,383 | 1,339,848
Operating cost 1,302,467 | 1,265,692 | 1,128,917 | 1,192,142 | 1,155,367
Capital expenditure 1,513,580 | 1,371,249 | 1,128,917 | 1,086,586 | 944,254
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It is, therefore, evident that with + 10% variatiam the fuel savings, operating cost and capital
expenditure, the NPV values of the project activitiyhout the potential CDM revenues are negative,
while these values with potential CDM revenues positive within the range of variation. This,
therefore, indicates that the NPV estimates areseasitive for major reasonable variations in major
investment parameters and are robust representati@tieviation of the investment barrier if CDM
revenues could be provided to the project activity.

Technological barriers

The project activity involves anaerobic digestetsolv require higher quality skills and expertisetltie
operations. The reactors require sufficient time dtart up before reaching equilibrium conditiordan
maintaining the equilibrium condition is very impamt so as to allow the bacteria to work in optimum
treatment conditions.

In addition, the handling of the biogas (i.e. me#japroduced from these digesters carries a plausib
risk. Unexpected leakage from the biogas piping distlibution system must be avoided as methane is
explosive (methane has an explosion limit of 5%-Mtimé®) and is highly hazardous. As such, well
trained and technically skilled manpower is thugureed for operating the anaerobic treatment sysiem
as to avoid any unexpected leakage and hazardousrecces.

However, at the existing POME wastewater treatrpéarit, which does not require dedicated manpower
and resources to maintain the system, the workersa equipped with the expertise and skills terafe

the anaerobic digesters as well as the new enenggrgtion system in the project activity. Also, thse

of such configuration as per the project activiynot common in Malaysia, thus trained and highly
skilled labour is not readily available in the @gi Therefore, this project activity faces techgatal
barriers in the implementation due to the requimgnte train the local manpower to install, operabe
maintain the project activity.

The PDD provides for objective demonstration of blaeriers using publicly available statistics relet/
to the project activity in Malaysia (also referftwtnotes 9 and 10 in the PDD). This is in accocgan
with the requirements on Annex 13 of EB50.

The justification of technological barrier has besstantiated with evidences to demonstrate kleset
are some technological risks in the implementatibthe project activity. How CDM can alleviate this
barrier has also been described under “the bergfitsplementing the CDM project activity”.

Barriers due to prevailing practice

The baseline anaerobic treatment system, open gewctigaology, is the prevailing practice in treating
POME in Malaysia. More than 85% of the POME treatment system in the region usesatiaerobic
open ponds technology due to its technology siritpland low operational cost.

In Malaysia, the generated POME is required to rtieestandards of Environmental Quality (Prescribed
Premises) (Crude Palm Qil) Regulation, 1977 byDbpartment of Environment before being discharged
to the waterways or for land application. The énggbpen ponds POME treatment system is suffidient

10 http://cartwright.chem.ox.ac.uk/hsci/chemicals/inagte. html

1 Baharuddin. A. S. (2010ffects of palm oil mill effluent (POME) anaerolstudge from 500 fof closed
anaerobic methane digested tank on pressed-shregidety fruit bunch (EFB) composting procesgican Journal
of Biotechnology Vol. 9(16), pp 2427-2436.
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meeting the aforesaid standards and the availabldts on final discharge confirm this. Therefdhere
is no requirement for further efforts in employimgw technology for the treatment of raw POME.

In addition, there is no requirement for methandassion control in wastewater treatment, under the
“Environmental Quality (Prescribed Premises) (Crudalm Oil) Regulations, 1977" set by the
Department of Environment, Malaysia. Thus, proj@eiers are not required to recover the methane
generated from the anaerobic wastewater treatnysi¢ra. As such, project owners of Palm Oil Mills
generally will not put in big investment to empltchnology with methane recovery. Using wastewater
treatment with no methane recovery would have lageeasier and lower cost option, however, it result
in GHG emissions into the environment. Therefdnes project activity faces prevailing practice lenr

Furthermore, from the UNFCCC website database gistezed CDM project activities, it is evident that
since June 2008, only 29 project activities (astpbte below) have been registered for implementing
biogas/methane recovery technologies. Such proyeete possible to be implemented due to potential

CDM revenues to alleviate barriers.

Registered Title PHO.St Other Parties | Methodology Reductions Ref
arties
Biogas Plant at United AMS-IILH
14 Sep 11 Plantations Berhad, ULU |Malaysia|Denmark W 239735150
BASIR Palm QOil Mill —
. . - AMS-III.H.
31 Aug 11 B!oqas Pr0|e(_:t at_ Prolific Malaysia|Denmark ver. 16 3888314285
Yield Palm Oil Mill S
AMS-I.F.
MYO08-WWP-30, Methane AMS-IILH
05 Mar 11||Recovery in Wastewater |Malaysia|Netherlands T 269834216
ver. 13
Treatment, Pahang, Malaysia —
Biogas Plant at United AMS-IILH
26 Jan 11 |Plantations Berhad, UIE Pa|Malaysia|Denmark — 148483622
pr— ver. 13
Oil Mill —
United Kingdom
Biogas Recovery at Ulu ._|lof Great Britain |AMS-III.H. R
25Jan 11 Kanchong Palm Qil Mill Malaysia and Northern ver. 14 335033123
Ireland
United Kingdom |AMS-III.H.
KDC MILL 1 AND MILL 2 ._|of Great Britain |ver. 13 a
29 Dec 10 5,755 PROJECT Malaysia o i Northern | AMS-LA. ver. 3980613631
Ireland 13
AMAOQO8-W-10, Methane .
21 Dec 09|Recovery in Wastewater |Malaysia Switzerland AMSAILH. 4539212623
Al Netherlands ver. 9
Treatment, Kedah, Malaysia —
MYO08-WWP-34, Methane
Recovery in Wastewater ._|[Switzerland AMS-III.H. A
25 Nov 09 Treatment, Pahang and Malaysig Netherlands ver. 9 3047211756
Negeri Sembila, Malaysia
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Registered Title PHO.St Other Parties | Methodology Reductions Ref
arties
MYO08-WWP-36, Methane .
16 Nov 09 |Recovery in Wastewater |Malaysia Switzerland AMS-ILH. 220921738
Netherlands ver. 9
Treatment, Pahang, Malaysia —
Methane Recovery in
Wastewater Treatment, ._|[Switzerland AMS-II1.H. a
13 Nov 09 Project AMAO7-W-07, Malaysia Netherlands ver. 9 442432663
Kedah, Malaysia
AMAO08-W-08, Methane .
13 Nov 09 |Recovery in Wastewater |Malaysia Switzerland AMS-IILH. 196342656
N Netherlands ver. 9
Treatment, Sabah, Malaysia —
Methane Recovery in
Wastewater Treatment, . AMS-IILH. a
13 Nov 09 Proiect AMAO7-W-05. Malaysia|Netherlands ver 9 351742655
Pahang, Malaysia
AMAO08-W-23, Methane
Recovery in Wastewater ._||Switzerland AMS-III.H. ] o
13 Nov 09 Treatment, Sarawak, Malaysia Netherlands ver. 9 200042633
Malaysia
MYO08-WWP-26, Methane .
13 Nov 09 |Recovery in Wastewater |Malaysia Switzerland AMS-IILH. 3069712657
Netherlands ver. 9
Treatment, Pahang, Malaysia —
AMAO08-W-25, Methane .
12 Nov 09 |Recovery in Wastewater |Malaysia Switzerland AMS-IIL.H. 35472(2602
Netherlands ver. 9
Treatment, Pahang, Malaysia —
AMAOQO8-W-24, Methane .
12 Nov 09 |Recovery in Wastewater |Malaysia Switzerland AMS-ILH. 265682642
Netherlands ver. 9
Treatment, Pahang, Malaysia —
AMAOQO8-W-21, Methane .
12 Nov 09 Recovery in Wastewater |Malaysia Switzerland AMS-IILH. 216712632
. Netherlands ver. 9
Treatment, Johor, Malaysia —
AMAO08-W-22, Methane .
12 Nov 09 Recovery in Wastewater |Malaysia Switzerland AMS-IILH. 176462641
. Netherlands ver. 9
Treatment, Johor, Malaysia E—
United Kingdom |[AMS-L.A. ver.
Felda Maokil and Kemahan ._lof Great Britain |12 doaeA
150ct 09 POME Biogas Project q/lalaysm and Northern AMS-III.H. 427592653
Ireland ver. 9
United Kingdom |[AMS-L.A. ver.
Felda Chalok and Jerangau ._|lof Great Britain |12
19 Sep 09 Barat Biogas Project Malaysig and Northern AMS-IILH. 326662651
Ireland ver. 9
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Registered Title Parti Other Parties | Methodology Reductions Ref
arties
United Kingdom |[AMS-L.A. ver.
Felda Pancing and Pasoh ._lof Great Britain |12 A
04 Sep 09 Biogas Project Malaysia and Northern AMS-IIILH. 342912603
Ireland ver. 9
United Kingdom |[AMS-L.A. ver.
FELDA Besout POME ._|lof Great Britain |12 q
18 Jul 09 Biogas Project Malaysia and Northern AMS-III.H. 227642544
Ireland ver. 9
Methane recovery and United Kingdom | AMS-I.A. ver.
utilisation project at TSH ._|lof Great Britain |12
20 Mar 09 Lahad Datu Palm Qil Mill, Malaysia and Northern AMS-IIILH. 333561233(
Sabah, Malaysia Ireland ver. 8
Methane recovery and United Kingdom |[AMS-L.A. ver.
utilisation project at TSH ._|lof Great Britain |12 d A
19 Mar 09 Sabahan Palm Qil Mill, Malaysia and Northern AMS-III.H. 53434233
Sabah, Malaysia Ireland ver. 8
United Kingdom |AMS-1.D. ver.
FELDA Serting Hilir Biogas ._|lof Great Britain |13
15 Mar 09 Power Plant Project Malaysia and Northern AMS-IIILH. 372512334
Ireland ver. 8
Methane recovery and
14 Eeb 09 utilization through organic Malaysia Japan AMS-III.H. 431572313
wastewater treatment in Sweden ver. 8
Malaysia
Methane capture from POI\AE w
24 Oct 08 |for electricity generation in |MalaysialJapan o 482341783
AMS-IIILH.
Batu Pahat. —
— ver. 5
KKSL Lekir Biogas Project, . AMS-III.H. o
27 Sep 08 Project BCMO7 SLK 14 Malaysia|Netherlands ver 6 3395£/1888
Methane Recovery in
Wastewater Treatment ._||Switzerland AMS-III.H.
’ A L /
17Jun 08 Project AMAO7-W#91, Perak Malaysia Netherlands ver. 5 570941614
Malaysia

The operation of open anaerobic ponds is the gdmeggpractice in the country. Moreover the national
regulation on wastewater discharge does not regyolainandate the use of recovery system in anaerobi
processes. This will have allowed the PP to comtimith existing treatment system which emits more
GHG emissions.

This is in line with the latest guidelines on barranalysis as per Attachment A of Appendix B (irs
8) of EB 63 Annex 24 which provides the definitiointhe barrier due to prevailing practice as foow
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“Prevailing practice or existing regulatory or ijgglrequirement would have led to implementatioraof
technology with higher emission”.

The benefits of implementing the CDM project activiy

The approval and registration of the project attiwill alleviate the above three identified barsieand
enable the project activity to be undertaken anmdrimute to emission reductions. Without the expédct
additional CER revenue, there will be no incenfimethe project owner to move away from the exgptin
practice (i.e. anaerobic pond systems), and imphethe high-investment project activity.

The expected additional CER revenue will also rategthe risk (e.g. unexpected downtime) resulting
from lack of skilled and qualified workers. By aliating the barriers and allowing the implementatid

the project activity, it will thus promote the gred transition of prevailing practices to methaeeovery
projects in the region.

B.6. Emission reductions:

B.6.1. Explanation of methodological choices:

Methane recovery by anaerobic digesters

Baseline emission

As explained in Section B.4, the baseline scerfarithe methane avoidance component of the pragect
the continuation of the existing anaerobic pondbhauit methane recovery. As per Paragraph 18 of AMS
llI.H (Version 16), baseline emissions are cal@dads follows:

BEy = {BEpower,y+ BEww,treatment,y+ BEs,treatment,y+ BEww,discharge,y"' BEs,finaI,)}

Table 7: Summary of baseline emission for methanescovery

Remarks
account ofNot applicable. The operations of the exist
anaerobic ponds do not require electricity.

Emissions
BEpower,y

Description
Emissions on
electricity or fossil fuel used

ng

Methane emissions fromApplicable. Methane is the major component
baseline wastewater treatmenh the biogas produced during anaerobic
systems wastewater treatment.

B Eww,treatment,y

Methane
baseline
system

emissions  fromNot applicable. There is no baseline sludge
sludge treatmentreatment systems affected by the project
activity. Thus, this emission is accounted|as
zero as per paragraph 22 of AMS Ill.H version
16.

BEs,treatment,y

BEww,dis:charge,y

Methane emissions on accou
of inefficiencies in the baselin
wastewater treatment syster
and presence of biodegradal
organic carbon in untreatg

mMpplicable. Methane is the major compon:g
ein the biogas produced during discharge of
neffluent to the downstream poorly manag
blend overloaded aerobic pond.
d

wastewater discharged to se

a/
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No. | Emissions Description Remarks
river / lake
5. | BEsfinaly Methane emissions from theNot applicable. No sludge is removed from the

decay of the final
generated by
treatment system

sludgeexisting anaerobic ponds.
baseline

Therefore, the baseline emission is simplifiedcdiew:

BEy = BENW,treatment,y+ BEww,discharge,y

BEww,treatment,y_' z (vav,i,y* CODianow,i,y* 7’/COD,BL,i* MCFww,treatment,BL) * Bo,ww* UI:BL* GWPCH4
i

BEww,discharge,y: wa,y* GWF}CH4 * Bo,ww* UI:BL * CODWW,discharge,BL,y* MCFWW,BL, discharge

Where:

Quw,iy Volume of wastewater treated in baseline wastewa¢atment systerin yeary
which is affected by the project activity {tyear)

Quwy Volume of wastewater discharged from anaerobidmystem to aerobic pond 1 in
baseline situation which is affected by the progativity in yeary (m*/year)

CODnﬂowvi,yl2 Chemical Oxygen Demand of the wastewater inflothtbaseline treatment system
i in yeary (tonnes/m)

HcoD,BL,i COD removal efficiency of the baseline treatmegrgtemi, determined as per the
paragraphs 26, 27 or 28 of AMS Ill.H version 16

CODyuw gischarge,5Ly  Chemical Oxygen Demand of the treated wastewaseherged into aerobic pond 1

MCFV\AN,treatment,BL,i

M CI:ww,BL, discharge

in the baseline situation in yepa(t/m®)

Methane correction factor for the baseline wastew#reatment system (MCF
value can be obtained from Table Ill.H.1 in AMSHIversion 16)

Methane correction factor based on discharge mathw the baseline situation of
the wastewater (fraction) (MCF values can obtaifreth Table Ill.H.1 in AMS
I1I.H version 16)

Boww Methane producing capacity of the wastewater (Kg/kly COD)
UFg. Model correction factor to account for model utaieties
GWP-14 Global warming potential for methane

As per paragraph 26 of AMS Illl.H (version 16), ietermining baseline emissions using the above
equation, historical records of at least one ye@r fio the project implementation shall be uselisT
shall include for example the COD removal efficigraf the wastewater treatment systems. However,
one year historical data of the affected two anaierponds in Saremas 1 palm oil mill is not avd#ab
Therefore, as per paragraph 27 of AMS Ill.H (vensi®), if the plant has been operating at leastethr
years, arex-antemeasurement campaign is implemented to determaeetjuired parameters (i.e. COD

removal efficiency). The measurement campaign wademented in the baseline wastewater treatment
system (i.e. the two anaerobic ponds) for 10 d@ge measurement was undertaken during the period
that was representative for the typical operationditions of the systems and ambient conditionthef

2 This CODyiiow IS equivalent to CORyeatedin the list of monitored parameters (Section B.7.1
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site (temperature, etc). Average values from thed@dmeasurement campaign are used and the result i
multiplied by 0.89 to account for the uncertairapge (30% to 50%).

Table 8: Value of parameters used in baseline emiess calculation due to methane recovery

Parameters

Value

Source

BO,WW

0.25 kg CH/kgCOD

IPCC value.

CODT‘IﬂOW, iy (Or
CODuntreated,i,)

0.05285 tCOD/m

Measurement by project proponent(s) in the 10 d
measurement campaign on the existing site. Thés iper
paragraph 27 (b) of AMS IIl.H version 16.

1 coDb,BL,i

77.53 %

COD removal efficiency obtained from th@ #tays
measurement campaign on the existing site. Thas iper
paragraph 27 (b) of AMS lIl.H version 16.

CODdischarge,y

0.011876 tCOD/rh

Measurement by project proponent(s) in the 10 d
measurement campaign on the existing site. Thas iper
paragraph 27 (b) of AMS Ill.H version 16.

wa,i,y

219,000 rYyear

Part of the POME wastewater (608day) from the mill
(taken to be same volume at the mixing pond) wél
treated by the project activity. Hence the volumie
wastewater to be treated in the baseline systenshnii
affected by the project activity is 600y, i.e. 219,00(
m’/year.

Quwy

214,839 miyear

The wastewater flowrate discharged to aergund 1
which is affected by the project activity is equal the
design discharged flowrate in the project activity.

MCFyw treatmentsLi | 0.8 IPCC value as per Table lll.H.1 in AMS lll.H¢rgion 16.
The anaerobic ponds have depth of 4.5 m (> 2m).

MCFuw,gLdischarge | 0.3 IPCC value as per Table Ill.H.1 in AMS lll.Hrgeon 16.
The wastewater is discharged to aerobic pond wtachbe
classified as poorly managed or overloaded.

UFs, 0.89° Value as per AMS Ill.H (version 16) paragraph 22.

GWPeys 21 IPCC 2006 value.

Project emission

ays

ays

As per paragraph 29 of AMS IIl.H (version 16), mject activity emissions from the systems affdcte
by the project activity is calculated as follow:

I:’Ey = I:)Epower,y"' PEww,treatment,)?" PEs,treatment,i" PEww,discharge,i" I::’Es,final,y"' I::’Efugitive,y"' I::’Ebiomass,y'}' I:>Eflaring,y

Table 9: Summary of project activity emission for nethane recovery

No. | Project Descriptions Remarks
emissions
1 PEpower Emissions from electricity or fuelApplicable. In Phase |, the anaerof

consumption in the yegr

digesters will consume electricity genera

DiC
ed

from the existing diesel generators, he

nce

13 Reference: FCCC/SBSTA/2003/10/Add.2, page 25
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No. | Project Descriptions Remarks
emissions

resulting in CQ emission.

However, in Phase II, the biogas engines
will replace the diesel generators. Henge,
emission associated to  electric|ty
consumption is excluded in Phase Il. In the

case where the diesel generators are used as
back up or additional electricity supply, the
emission associated to diesel combustion
will be calculatedex-post

2 PEwtreamenty | Methane emissions fromNot applicable. All the anaerobic digesters
wastewater treatment systemwill be equipped with biogas capture and
affected by the project activity,recovery.
and not equipped with biogas
recovery, in yeay

3 PEs treatment.y Methane emissions from sludgd&lot applicable. Project activity does not
treatment systems affected by thevolve sludge treatment.

project activity, and not equipped
with biogas recovery, in yegr

4 PE ww,discharge | Methane emissions fromApplicable. As the partially treated
degradable organic in treatedvastewater from the project activity will be
wastewater in year discharged to downstream  aerobic

treatment ponds which are not well
managed, methane could be generated|and
emitted.

5 PEs final,y Methane emissions fromNot applicable. In the project activity, the
anaerobic decay of the finagenerated sludge will be used for soil
sludge produced in yegr application in the plantation under aerobic

condition.

6 PEugitive.y Methane emissions from biogag\pplicable. The emission due 10
release in capture systems in yearefficiency of capture system in anaerobic
y digesters will contribute to methane

emission to atmosphere.

7 PEsaring.y Methane emissions due tdpplicable. The inefficiencies of the flaring
incomplete flaring in yeay system may result in fugitive emission |of

methane.

8 PEpiomass,y Methane emissions from biomashlot applicable. This project activity does
storage under anaerohimot involve biomass storage under
conditions anaerobic condition.
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Therefore, foex-antecalculation the project activity emissions (P&re simplified as follow:

I:’Ey = I:)Epower'}' I3Ey,ww,discharge"' I:’Efugitive,y + PEﬂaring,y

Project emissions from electricity consumption
I:)Epower = I:)anaerobic digester* Ndigesters* EFCOZ captive grid,y

Where

Panaerobic digester Power requirement for anaerobic digesters systepnaject activity (MW)
EFco2 captive gridy Emission factor of the captive grid in ygaitCO,/MWh)

Naigesters Number of operating hours of the anaerobic digegtesurs)

As per Paragraph 12 of AMS I.D (version 17) "Grishonected renewable electricity generation”, the
Emission Factor for captive grid (Efz capive gria) Can be calculated in a transparent and conseevati
manner as follows:

(a) A combined margin (CM), consisting of the congtion of operating margin (OM) and build margin
(BM) according to the procedures prescribed in 'theol to calculate the Emission Factor for an
electricity system".

OR

(b) The weighted average emissions (in #BQVh) of the current generation mix. The data & year in
which project generation occurs must be used.

For calculation of the emission factor for the podjs captive grid, option (b) is used.
The emission factor of the captive grid is calcedgby the following equation:

EFcaptive grid= (ZFCi,y * NC\/I * EFCOZ,O / EGS/
= (Qbiomass,y* NCVbiomass* 0+ I:Cdiesel,y* I\ICVdiesel* EFdiese) / EG&/

I:Cdiesel,yz (pdiesel* Qdiesel,)) / 11000
For ex-anteestimation, the E@s determined using the design capacity of eadhasgrfollow:

For Phase I:
EGy = Pbiomass based turbiné Nbiomass based turbine",' I:)diesel* Ndiesel generators,

For Phase II:
EGy = I:’biomass based turbin’ec Nbiomass based turbine,')}/' I:>diesel.k Ndiesel generators,)'/" EGl:apteIec,PJ,y

Qbiomass Amount of biomass used for power generationeiary (tonnes)

NCWiomass Net calorific value of biomass used for poweregyation in yeay (GJ/tonne)
FCiesel Fuel consumption (i.e. diesel) used in the digsekrators in year(tonnes)

Pdiesel Density of diesel used in the diesel generatarsljg

Quiiesely Volume of diesel used in the diesel generatoseary (litre)

NCVjiesel Net calorific value of diesel used in the diessherators in year (GJ/tonne)
EFgiesel Emission factor of diesel used in the diesel gaoes (tCQ./ GJ)
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EG Total electrical energy produced in yggdMWh)

Phbiomass based turbine Power generating capacity of biomass based tu(Mi)

Piesel Power generating capacity of diesel generators MW

Npiomass based turbine,y Number of operating hours of biomass based tur(hioers)

Naiesel generators.y Number of operating hours of diesel generators@jou

EGeaptetec,pay Electricity generated from the biogas engine tocdyetive grid in yeay (MWh)

Project emissions from treated wastewater discharge
PEy,ww,discharge: wa,y discharge*GWPCH4 * Bo,ww* UFPJ * CODV\AN,discharge,PJ,f MCFWW,PJ, discharge

Where

Quww.y discharge Volume of treated wastewater discharged from e digesters (year)

CODyuwgischarge,Pa.y Chemical Oxygen Demand of discharged wastewaten faoaerobic digesters
(/)

MCFyw,py, discharge Methane correction factor of the discharged pathas per Table IlI.H.1 in

AMS llI.H version 16)

Project emissions from fugitive emissions
I:)Efugitive,yz I:)Efu(;jitive,ww,y‘l' I:)Efugitive,s,y

P Erugitive,ww.y Fugitive emissions through capture inefficienciesthe anaerobic wastewater
treatment systems in the yaatCO,)

PEsugitive,s.y Fugitive emissions through capture inefficiencies the anaerobic sludge
treatment systems in the yaatCO,)

PEf“giti"e’WW!Y: (1 'CFEWW) * MEPWW,treatment,y* GWPcha

CFEw capture efficiency of the biogas recovery equipmerthe wastewater treatment
systems (a value of 0.9 is used, as per AMS lleksion 16)

MEPuw, treatment.y Methane emission potential of wastewater treatnmstems equipped with
biogas recovery system in yeaftonne)

— * * * *
MEwa,treatment,y— wa,y,treated Bo,ww UF PJ z CO Dremoved,PJ,k,y MCFww,treatment, PJ.k
k

Quw,y, treated Amount of wastewater to be treated in the wastemtatatment system equipped
with biogas recovery (ffyear)

CODiemoved,paky The Chemical Oxygen Demand removed by the tredtsystenk of the project
activity equipped with biogas recovery in the ye&r/m’)

MCFyw treatment, PJ k Methane correction factor for the project wast@wfieatment systelequipped
with biogas recovery equipment

UFp; Model correction factor to account for model utaigties
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Fugitive emission due to inefficiency in capturesteyn in sludge treatment systeRE(gitve,s,) IS z€ro
(not accounted) as there will be no sludge treatnierthe project activity (i.e. anaerobic digesters
system). Therefore the fugitive emission is sinigtifas:

I:)Efugitive,y = I:)Efugitive,ww,y
Project emissions from flaring of biogas

Based on Annex 13 of EB Report 28 “Methodologicall tto determine project emissions from flaring
gases containing methane”, in the case where fteessary to include fugitive emissions due to
incomplete flaring, the emissioREaiing,y) is determined by the following steps:

The flaring system chosen by project proponennhi@ased flaring with default flaring efficiency 0%
(as per methodological tool to determine projecissians from flaring gases containing methane)aAs
simplified approach, project proponent will only asere the volumetric fraction of methane and cansid
the difference to 100% as being nitrogen)(Ms per section lll of tool to determine projeshissions
from flaring gases containing methane).

STEP 1 Determination of the mass flow rate of the realdjas that is flared
This step is not applicable for this project agyivsince it is expected to use default flaringog$hcy.

STEP 2 Determination of the mass fraction of carbon,rbgén, oxygen and nitrogen in the residual gas
This step is not applicable for this project aggivsince it is expected to use default flaringoddhcy.

STEP 3 Determination of the volumetric flow rate of tehaust gas on a dry basis
This step is not applicable for this project aggivsince it is expected to use default flaringoiéhcy.

STEP 4.Determination of methane mass flow rate in theaeshgas on a dry basis
This step is not applicable for this project aggivsince it is expected to use default flaringoidhcy.

STEP 5 Determination of methane mass flow rate in tisédieal gas on a dry basis

The quantity of methane in the residual gas flowimtg the flare is the product of the volumetriovil
rate of the residual gas (k¥}), the volumetric fraction of methane in the residgas (s rs) and the
density of methaneotnany in the same reference conditions (normal conatitiand dry or wet basis).

It is necessary to refer both measurements (flow cd the residual gas and volumetric fraction of
methane in the residual gas) to the same referemmdition that may be dry or wet basis. If the dasi
gas moisture is significant (temperature greatan 60°C), the measured flow rate of the residusitigat

is usually referred to wet basis should be coretbedry basis due to the fact that the measurewient
methane is usually undertaken on a dry basiswWater is removed before sample analysis).

TMggh= FVren* Verare,n® pchan

Where:
TMrgn Mass flow rate of methane in the residual gasénhur h (kg/h)
FVron Volumetric flow rate of the residual gas in dry isa&t normal conditions in hour

h (n/h)
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fVena re.h Volumetric fraction of methane in the residual gasdry basis in hour h (NB:
this corresponds to ffys nwhere i refers to methane).
PcHa,n,h Density of methane at normal conditions (0.716rRy/

STEP 6.Determination of the hourly flare efficiency

The determination of the hourly flare efficiencypdads on the operation of flare (e.g. temperattine),
type of flare used (open or enclosed) and, in cdisenclosed flares, the approach selected by projec
proponents to determine the flare efficiency (diéfealue or continuous monitoring).

The project activity involves the use of enclostdef and chooses a default efficiency of 90%. The
choice of this default flare efficiencydye ) is based on the following:

« 0% if the temperature in the exhaust gas of the f{#&..c) is below 506C for more than 20 minutes
during hour h.

« 50% if the temperature in the exhaust gas of e f{T..o) is above 50T for more than 40 minutes
during the hour h, but the manufacturer’s spedifices on proper operation of the flare are not atet
any point in time during the hour h.

« 90% if the temperature in the exhaust gas of e f{T;a) is above 50T for more than 40 minutes
during the hour h and the manufacturer's specificat on proper operation of the flare are met
continuously during the hour h.

STEP 7. Calculation of annual project emissions fromifigr

As per paragraph 29 of AMS III.H version 16, projemissions from flaring are calculated based on
“Tool to determine project emissions from flaringsgs containing methane” which is the sum of
emissions from each hour h, based on the methamer#ite in the residual gas (R¥l) and the flare
efficiency during each hour mfyer. The equation used as per the tool, sectionglagon 15 is as

follows:
8760

I:)Eﬂare,y = z TMRG,h* (l - 7’/f|are,h) * GWPCH4/ 11000

h=1
Where:
PEfare y Project emissions from flaring of the residuas gtream in year(tCO,)
TMrgn Mass flow rate of methane in the residual gas énhiburh (kg/h)
Tiare,h Flare efficiency in houn (default efficiency value of 90%)
GWR-hy Global Warming Potential of methane valid for commment period (IPCC

default value of 21).

For ex-ante calculations the following equations are used:

For Phase I (i.e. when biogas engine is not implaettyet):
According to AMS III.H version 16, foex-anteestimation of the project emissions from flaringséeline
calculation for wastewater treatmemH reament) Can be used without the consideration of GWP for

CH, therefore, for the purpose to calculate the flam@missions for this project activity, this approac
will be taken. The equation in step 7 above wilrilbe simplified as follow:

I:’Eﬂare,y = BEWW,treatment,;/ G\N%H4 * (1 - 77f|are,h) * G\NF:’CH4

39



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

CDM - Executive Board

= BEWw,treatment,y* (1 - 77f|are,h)

For the remaining crediting period (i.e. when bisgangine is implemented):

I:)Eﬂare,y = TMRG,h* (1 - 77f|are,h) * GWPCH4/ l.OOO

ONECCC A
A ’

WhereTMgg 1isS the balance of the methane in the biogas wlsiciot delivered to the biogas engine for
electricity generation. Fax-anteestimation,TMgg nis calculated as follow:

TMRG,h: (BEww,treatment,)/ GWPCH4) - BGecovered,y* WCH4,y* PCH4n

BGrecovered,y: (EGcapteIec,PJ,y* 0.0036 TJ/MWh) / ((Ncb\égas* pbiogas) / 110001000 kg/Gg)

For ex-post calculation of the projection emission from flaring, the acttial rate of biogas and volume

fraction of methane of the biogas in the residwed gntering the flaring system will be monitored an
used to calculate the project emission due tonigagi.e. equation 15 of “Tool to determine project
emissions from flaring gases containing methane”).

Table 10: Value of parameters used in project emigms calculation due to methane recovery

hel

Parameter Value Source

Panaerobic digeste 0.1 MW Measurement by project proponent(s).

Pbiomass based turbine | 1,600 KW Rated generating capacity.
(1.6 MW)

Piesel 640 kW Total rated generating capacity for two diesel gatoes.
(0.64 MW)

Quiesely 264,897 For ex-ante calculation, one vyear historical record of fl
litres consumption is used.

EGcaptelec,pay 4,380 MW Forex-antecalculation, the design capacity of the biogasirengs

used (500 kW = 0.5 MW; 0.5 MW * 24 hours/day * 3B&ys / year)

Pdiese 0.841 g/ml Default valué

Naigester 8,760 hours | Measurement by project proponent(s).

NCVjiesel 43.3 Upper-limit value of IPCC 2006 value as per Tabl2 folume 2
GJ/tonne chapter 1.

EFjiesel 0.0748 Upper-limit value of IPCC 2006 value as per Tablé folume 2
tCO,/GJ chapterl.

Nbiomass based turbir | 7,300 hours Expected operational hours of biorbhassd turbine.

Niesel generator 2,920 hours Expected operational hours of dieseéators.

Quw,y discharge 214,839 Design value provided by the equipment manufacturer
m’/year

Quw,y,treated 219,000 Design value provided by the equipment manufacturer
m’/year

GWP-14 21 IPCC value

Bo,ww 0.25 kg IPCC value
CHykg COD

UFp,; 1.12 Value as per AMS IIl.H version 16 paragraph 29

14 http://www.iea.org/work/2004/eswg/SIP9.pdf
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nnes

b

Parameter Value Source
CODyuwgischarge,Pa.y 0.00528%° For ex-anteestimation, this value is calculated based on bas
tonnes CODiiow from 10 days measurement campaign (0.05285 to
cobD/n? COD/nT) and project designed overall COD removal efficien
(90%).
For ex-postestimation, the actual measured COD of the diggthr
wastewater to the subsequent aerobic pond willsked.u
CODywemovedpsy | 0.04757° This value is calculated based on baseline G@Dfrom 10 days
tonnes measurement campaign (0.05285 tonnes CGD/amd project
coD/nt designed overall COD removal efficiency (90%).

MCFuw,p3, discharge | 0.3 IPCC value as per Table Ill.LH.1 in AMS IIl.H rg®on 16. The
wastewater is discharged to poorly managed andaaged aerobi¢
pond.

MCFuw treatmentpik | 0.8 IPCC value as per Table 6.8 Volume 5 Chaptef @CC 2006
Guideline for anaerobic reactor.

CFEw 0.9 Default value as per paragraph 30 AMS Ill.Hsi@m 16.

Hiiare,h 0.9 Default value for enclosed flaring system as“feol to determine
project emissions from flaring gases containinghaee”

NCWiogas 100 TJ/Gg Upper-limit value of IPCC 2006 defaullueaas per Table 1.2.
Volume 2 Chapter 1.

WeHa,y 0.65 Value from literaturé For ex-post calculation, actual monitore
volume fraction of methane in the biogas will bedis

Pbiogas 1.112 kg/nai http://biomass.ucdavis.edu/materials/calculatonf&aiculator Biog
as.xls

PCH4,n 0.716 kg/m | Default value as per “Tool to determine projectissions from

flaring gases containing methane”

Power generation

Baseline emissions

The baseline emission from electricity generat®nodlculated using equation 1 in paragraph 20 o65AM
I.C (version 19) as follow:

BEcapteIec,y= (EGtaptelec,P.],/ DBL,captive plan) * EFBL,FF,COZ

As mentioned in Section B.4 of this PDD, the eleityr to be generated from the biogas engine insBha
Il displaces the electricity which would have begmerated from a captive grid system comprising of
biomass based turbine and diesel generator setge€ipients of the electricity in this projectigity are
not connected to the regional or national grid. ¢éerthe emission factor of fossil fuel in the edurat
above (EB_rrco is adjusted to account for the captive grid emissactor that is more conservative

1% CODyw discharge,p3.7= CODtiow * (1-[cop) = 0.05285 tonnes COD/AM (1-0.9) = 0.005285 tonnes CODIm
1% CODyw removed p3= CODntiow * [cop = 0.05285 tonnes CODAM 0.9 = 0.04757 tonnes CODm

" yacob. S, et al (200®aseline study of methane emission from open dhgesstnks of palm oil effluent
treatmentChemosphere 59 pp. 1575-1581
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than using emission factor for only diesel. As #iectricity from the biogas engine in Phase Il will
displace the captive grid electricity on-site, hetite above equation is adjusted as follow:

BEcapteIec,y: (EGbaptelec,PJJ DBL,captive plan) * EFcaptive grid,phasell,y

where:

BEcaptelec,y The baseline emissions from electricity displabgdhe project activity during
the yeary (tCQO,)

EGcaptelec,y The amount of electricity produced by the projectivity during the yeay
(MWh)

[ BL,captive plant The efficiency of the captive grid.

EFcaptive grid,phasell.y Captive grid emission factor of Phase Il in yg&CO,/MWh)

For ex-anteestimation, the quantity of electricity generalgdhe biogas engine is estimated based on the
design capacity and its operational hours as follow

EGcapteIec,PJ,y: I:}i:)iogas,* Nbiogas,y

Hence forex-anteestimation, the above equation will be:

BEcapteIec,y= (Raiogas* Nbiogas/ 100%) *EFcaptive grid,phasell,y

where:
Poiogas Power generating capacity of biogas engine (MW)
Nbiogas Number of operating hours of biogas engineyear (hour)

Table 11. Value of parameters used in calculationftbaseline emissions from power generation

Parameter | Value Source

Poioga, 0.5 MW Design power generation capacity by propgoponent(s).

Nbioga: 8,760 hours Estimated operational hours of theds@ngine

EFcaptive 0.0402 tCGMWh | Based on the calculation of captive grid eiisdactor of Phase ||
grid,phasill,y (Please refer to calculation in Section B.6.3)

Project emissions

As per paragraph 45 of AMS I.C (version 19), thikofeing source of emissions are to be accounted:
» CO2 emissions from on-site consumption of fossl to the project activity.

» CO2 emissions from electricity consumption by thajgct activity.
» Any other significant emissions associated withjgmbactivity within the project boundary.

* For geothermal project activities, project pari@ifs shall account for the fugitive emissions of
carbon dioxide and methane due to release of nodesmable gases from produced steam and
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carbon dioxide emissions resulting from combustainfossil fuels related to the operation of
geothermal plant.

The biogas engine of this project activity does megjuire fossil fuel in the operation and the gatest
electricity measured and used for baseline estimdtas already accounted the net generation. Mergov
this is not geothermal project activity. Therefdieere are no project emissions applicable topghagect
activity.

Emission reductions

For methane recovery (AMS 1ll.H version 16)

As per paragraph 32 of AMS IIl.H version 16, theigsion reductiorex-anteis calculated as per the
following:

ER,/,ex ante™ BEy, ex ante ~ (P Ey ex anteT I-Ey ex anta

where:
ER ex ante Ex anteemission reduction in yegr(tCO,)
LE, ex ante Ex anteleakage emissions in yeaftCO,)

PE, exante Ex anteproject emissions in yegr(tCO,)
BE), ex ante Ex antebaseline emissions in yeaftCO,e)

According to paragraph 33 of AMS Ill.H version X6r case 1(f)ex-postemission reductions shall be
based on the lowest value as per the following gougparagraph 34 of AMS Ill.H version 16):

ER/, ex post— min ((BEy ex post— PE/, ex post— I—Ey,ex pos)v (M Dy - I:)I-:power,y_ PEJiomass,y_ I—Ey,ex pos))

where:

ER), ex post Emission reductions achieved by the project agtivased on monitored values for ygar
(tCQG)

BE, ex post Baseline emissions calculated usexgposimonitored values

PE, ex post Project emissions calculated usirgpostmonitored values

MDy, Methane captured and destroyed/gainfully used hHey groject activity in the yeay
(tCO)

In the case of flaring/combustioMD, will be measured using the conditions of the figrprocess as per
the following equation in paragraph 35 of AMS llivdrsion 16:

MDy = BGyumty * Wenay * Dena * FE * GWPcH4

where:

BGournty Biogas volume flared/combusted in yga(m3)

WeHa,y Methane content of the biogas in the yeérolume fraction)

Dcha Density of methane at the temperature and pressuhe biogas in the yeg(t/m®)
FE Flare efficiency in yeay (fraction).
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For power generation (AMS I.C)

As per paragraph 49 of AMS I.C version 19, the siois reduction is calculated as per following
equation:

ER = BE,— PE—-LE

where:

ER Emission reductions in yeg(tCO,)
BE, Baseline emissions in yea(tCO,)
PE Project emissions in yeg(tCO,o)
LE, Leakage emissions in yea(tCO,e)

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

Data / Parameter: MCFw treatmentBL
Data unit: Factor
Description: Methane correction factor for anaecgiond (with depth greater than 2 m)|in

the baseline condition.

Source of data used: Table lll.H.1 in AMS IIl.H (s®n 16).

Value applied: 0.8

Justification of the The baseline situation is anaerobic deep pond dl@gavith depth of 4.5
choice of data of (greater than 2 m).

description of
measurement methods
and procedures actually
applied :

Any comment: -

Data / Parameter: MCFyw discharge BL
Data unit: Factor
Description: Methane correction factor for aeropmnd to which the treated wastewater

from the existing anaerobic ponds is discharged.

Source of data used: Table lll.H.1 in AMS IlIIl.H (s®n 16).

Value applied: 0.3

Justification of the The subsequent aerobic pond is considered poomyagel and overloaded.
choice of data of
description of
measurement methodls
and procedures actually
applied :

Any comment: -
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Data / Parameter:

MC Fww,treatme nt PJ
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Data unit: Factor

Description: Methane correction factor for wastewdteatment (i.e. anaerobic digesters) in
project activity.

Source of data used: Table 6.8 of Volume 5 ChaptBICC 2006 guideline.

Value applied: 0.8

Justification of the The project activity wastewater treatment systean&erobic digesters.

choice of data of

description of

measurement methods

and procedures actually

applied :

Any comment: -

Data / Parameter: MCFyw.discharge.P.

Data unit: Factor

Description: Methane correction factor of aerobamg 1 to which the wastewater from the
anaerobic digesters system will be dischargedarptbject activity.

Source of data used: Table Ill.LH.1 in AMS lII.H (s®n 16).

Value applied: 0.3

Justification of the The aerobic pond 1 is poorly managed and overlaaded

choice of data of

description of

measurement methodls

and procedures actually

applied :

Any comment: -

Data / Parameter: B

Data unit: kg CHkgCOD

Description: Methane producing capacity of the waster treated in the anaerobic

digesters.

Source of data used:

AMS lII.H (version 16).

Value applied: 0.25

Justification of the IPCC value, as per AMS Ill.H (version 16).
choice of data of

description of

measurement methoc
and procedures actual
applied :

IS
y

Any comment:
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Data / Parameter: URs
Data unit: -
Description: Model correction uncertainty factor &@count for model uncertainties |in

calculating baseline emissions.

Source of data used: AMS lII.H (version 16).

Value applied: 0.89

Justification of the As per AMS Ill.H.
choice of data or
description of
measurement methods
and procedures actually
applied :

Any comment: -

Data / Parameter: Uk,
Data unit: -
Description: Model correction uncertainty factor &mcount for model uncertainties |in

calculating project emissions.

Source of data used: AMS lII.H (version 16).

Value applied: 1.12

Justification of the As per AMS IllL.H.
choice of data or
description of
measurement methods
and procedures actually
applied :

Any comment: -

Data / Parameter: GWP-p4

Data unit: Factor

Description: Global warming potential of methane.
Source of data used: IPCC value as in AMS Ill.Hgian 16).
Value applied: 21

Justification of the As per IPCC 2006.
choice of data of
description of
measurement methods
and procedures actually
applied :

Any comment: -
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Data / Parameter: Effiaring
Data unit: %
Description: Flaring efficiency

Source of data to b
used:

eDefault flare efficiency

Value applied:

0.9

Justification of the
choice of data o
description of
measurement methoq
and procedure

actually applied

As per the procedure in the “Tool to determine g@rbjemissions from flarin
[ gases containing methane”. For enclosed flardeiftémperature in the exhat
gas of the flare () is above 50T for more than 40 minutes during the hq
jfh and the manufacturer’s specifications on properation of the flare are m
Dcontinuously during the hour then a default flare efficiency of 90% can
used.

J
st

DUr
pt
be

QA/QC procedures t
be applied:

b Regular maintenance shall be carried out to ersputimal operation of flares.

Any comment:

Data / Parameter:

YBL,captive plar

Data unit:

%

Description:

The efficiency of the captive grid site.

Source of data to b

eAn efficiency of 100% as a conservative defaulueafrefer: paragraph 30(c)

used: AMS I.C (version 19).

Value applied: 100

Justification of the There are no available efficiency test results ngishational/internationg
choice of data of standards) of units with similar specificationsoimhation on efficiency of unit
description of| with similar specifications, using baseline fuerfr two or more manufacture

measurement methoc

and procedures actual
applied

Ul —

rs
I3s also not available. Hence, the conservativeulefalue has been used.

y

QA/QC procedures t
be applied:

b Not relevant

Any comment:

Data / Parameter:

F%)iomass based turbin

Data unit: MW

Description: Power generating capacity of biomassed turbine

Source of data to beName plate capacity of the biomass based turbine.

used:

Value applied 1.6 (1,600 kW)

Justification of the The data is used in thex-antecalculation of total electricity generated by 1t
choice of data of biomass based turbine.

description of

measurement methoc

and procedures actual
applied:

he

s
y

QA/QC procedures t

D
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be applied:

Any comment: -

Data/ Parameter: I:%iiesel generator:

Data unit: MW

Description: Power generating capacity of dieselegator 1
Source of data to beName plate capacity of the diesel generator 1.
used:

Value applied 0.32 (320 kW)

Justification of the The data is used in thex-antecalculation of total electricity generated by the
choice of data ordiesel generator 1.
description of
measurement methods
and procedures actually

applied:

QA/QC procedures to-

be applied:

Any comment: This parameter is only applicable a$t | of project activity
Data/ Parameter: I:%iiesel generator,.

Data unit: MW

Description: Power generating capacity of dieselegator 2

Source of data to beName plate capacity of the diesel generator 2.

used:

Value applied 0.32 (320 kW)

Justification of the The data is used in thex-antecalculation of total electricity generated by the
choice of data of diesel generator.
description of
measurement methods
and procedures actually

applied:

QA/QC procedures to-

be applied:

Any comment: This parameter is only applicable st | of project activity.

Data/ Parameter: Panaerobic digeste

Data unit: MW

Description: Power requirement for anaerobic dgjesystem in project activity.

Source of data to beName plate wattage of the anaerobic digester systamnufacturer’s
used: specifications or catalogue references.

Value applied 0.1

Justification of the The data is used in thex-antecalculation of total electricity consumed by the
choice of data of anaerobic digester system.
description of
measurement methods
and procedures actually
applied:

QA/QC procedures t

(=
1
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be applied:

Any comment: This parameter is only applicable gt | of project activity.
Data / Parameter: Niigesters

Data unit: Hours

Description: Number of operating hours of anaeraljesters

Source of data to be Design operational hours of the digesters

used:

Value applied 8,760

Justification of the The data is used in thex-antecalculation of total electricity consumed by the
choice of data of anaerobic digester system.
description of
measurement methods
and procedures actually
applied:

QA/QC procedures to-
be applied:

Any comment:

Data / Parameter: Nhiomass based turbin

Data unit: Hours

Description: Number of operating hours of biomaasddl turbine.

Source of data to beExpected operational hours of the biomass basethtur
used:

Value applied 7,300

Justification of the The data is used in thex-antecalculation of total electricity generated by the
choice of data of biomass based turbine.
description of
measurement methods
and procedures actually

applied:

QA/QC procedures to-

be applied:

Any comment:

Data/ Parameter: I\hiesel generatorl,

Data unit: Hours

Description: Number of operating hours of dieselegator 1
Source of data to beExpected operational hours of diesel generators.
used:

Value applied 2,920

Justification of the The data is used in thex-antecalculation of total electricity generated by the
choice of data of diesel generator.
description of
measurement methods
and procedures actually
applied:

QA/QC procedures t

(=
1
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be applied:

Any comment:

Data/ Parameter: Nliesel generatorZ

Data unit: Hours

Description: Number of operating hours of dieselegator 2.
Source of data to beExpected operational hours of diesel generators.
used:

Value applied 2,920

Justification of the The data is used in thex-antecalculation of total electricity generated by the
choice of data of diesel generator.
description of
measurement methods
and procedures actually
applied:

QA/QC procedures to-
be applied:

Any comment:

Data / Parameter: NCVpiogas

Data unit: TJ/IGg

Description: Net calorific value of the biogas geated from the anaerobic digesters.

Source of data to belPCC 2006 default value as per Table 1.2. Volun@hapter 1.
used:

Value applied 100

Justification of the Since no on-site measurement of the NCV of biogasvailable, upper-limit of
choice of data of IPCC 2006 value is used for conservativeness.
description of
measurement methods
and procedures actually

applied:

QA/QC procedures to-

be applied:

Any comment: The upper-limit of IPCC 2006 valuaiged for conservativeness.
This is used only in thex-anteestimation of the project emissions from flaring
in 2" to 2" year (i.e. Phase Il, when biogas engine is impteet.

Data / Parameter: Phiogas

Data unit: kg/m

Description: Density of biogas

Source of data to beData from the following source is used:

used: http://biomass.ucdavis.edu/materials/calculator&aiculator_Biogas.xIs

Value applied 1.112

Justification of the Since there is no available measurement availabléhe density of the biogas
choice of data of on-site and there is no default value availablenftbe IPCC 2006 guideline, the
description ofl default value from the above source is used.
measurement methods
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and procedures actual
applied:

y

QA/QC procedures t
be applied:

D -

Any comment:

This is used only in tleg-anteestimation of the project emissions from flari
in 2" to 2" year (i.e. Phase Il, when biogas engine is impteeth.

Data / Parameter: PcHan
Data unit: kg/m
Description: Density of methane at normal condition

Source of data to b
used:

eDefault value from “Tool to determine project enss from flaring gases
containing methane”

Value applied 0.716

Justification of the Default value as per “Tool to determine projecissions from flaring gases
choice of data of containing methane” (Annex13- EB 28)

description of

measurement methoc
and procedures actual
applied:

S
y

QA/QC procedures t
be applied:

b For ex-postcalculation, any changes in the default value ftbm tool will be
monitored and applied accordingly.

Any comment:

B.6.3 Ex-ante calculation of emission reductions:

Baseline emissions

AMSIII.H (version 16):

M ethane recovery by anaerobic digesters

As mentioned in section B.6.1., the baseline emmis&r the methane recovery is calculated as follow

BEy = BENW,treatment,y"' BEww,discharge,y

BEww,treatment,y_' (wa,i,y* CODinﬂow,i,y* 7’ICOD,BL,i* DF * I\/ICI:ww,treatment,BL) * Bo,ww* UI:BL* GWPCH4

BEww,discharge,y= wa,y* GWPCH4 * Bo,ww* UI:BL * (CODV\AN,discharge,BL,y* DF) * IV|C|:ww,BL, discharge

Discount factor (DF) of 0.89 is accounted since Ilaseline parameters were collected from 10 days
measurement campaign in the baseline treatmermsyge. open anaerobic ponds system).

BEw treatmenty = 219,000 m * (0.05285 tonnes COD/m* 77.53% * 0.89 * 0.8) * 0.25 tonnes
CHj/tonnes COD * 0.89 * 21

=29,85

BEww,discharge,y

3 tCQ

= 214,839 m* 21 * 0.25 tonnes Ciftonnes COD * 0.89 * (0.011876 tonnes COBMm

0.89) * 0.3

= 3,183

tCQe
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Total baseline emission from methane recovBig)(
BEmethane recovery,y- 29,853 tCQ. + 3,183 tCQ. = 33,036 tCQ,

AMS |.C (version 19): Power generation by biogas engine

BEcapteIec,y: (Pbiogas* Nbiogas/ 100%) * 3.6 GJ/MWh * Eﬁ,dieseI,CO2
= (0.5 MW * 8,760 hours / 100%) * 3.6 GJ/MWh * 0.07410,/GJ
=1,168 tCQ

Baseline emission for power generation {BE generaich= 1,168 tCQ= 1,168 tCQ,.

Project emissions

AMSIII.H (version 16): Methane recovery by anaerobic digesters

As explained in section B.6.1, the emission frowjget activity is as follow:

Emission from power consumption (applies in thegeHaof project activity)

— * *
I:’Epower— I:>anaerobic digester Ndigesters EFCOZ captive grid,y

EFCOZ captive grid,y— Z(Fci,y * NCVl * EFCOZ,D / EGS/
= (Qbiomass,y* NCVbiomass* 0+ I:Cdiesel,y* NCVdieseI* EFdiese) / EG&/

I:Cdiesel,yz (pdiesel* Qdiesel,)) / 11000
= (0.841 g/ml * 264,897 litres * 1,000 ml/litresj10® tonnes/q)
=222.78 tonnes

In Phase | :

EGy = Pbiomass based turbinéc Nbiomass based turbiney I:)diesel* Ndiesel generators,y
= 1.6 MW * 7,300 hours + 0.64 MW * 2,920 hsu

= 13,548.8 MWh

EFcoz captive griay= (222.78 tonnes * 43.3 GJ/tonne * 0.0748 $@GJ) / 13,548.8MWh
= 0.0533 tC@MWh

PEpower= 0.1 MW * 8,760 hours * 0.0533 tGMIWh = 47 tCQ.

In Phase Il

— * *
EGy - F)biomass based turbine Nbiomass based turbine,';'f F)diesel Ndiesel generator$,+ EGcapteIec,PJ,y

= 1.6 MW * 7,300 hours + 0.64 MW * 2,920uns + 4,380 MWh
=17,928.8 MWh

EFcoz captive griay= (222.78 tonnes * 43.3 GJ/tonne * 0.0748 {@GJ) / 17,928.8 MWh
= 0.0402 tC@MWh

PEpower= 0.1 MW * 8,760 hours * 0.0402 tGMWh = 35 tCQ.
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Emission from discharge of wastewater to aerobicddb

I:’Ey,ww,dischargez wa,y* GWF}CH4 * Bo,ww* UFPJ * CODWW,discharge,PJ,;c MCFWW,PJ, discharge
= 214,839 m* 21 * 0.25 tonnes Cl/ tonnes COD * 1.12 * 0.005285 tonnes COB/Mm
0.3
= 2,003 tCQ,

Fugitive emission

MEwa,treatmem,y: wa,y,treated* Bo,ww* UFPJ * CODremoved,PJ,k,);k MCFww,treatment,PJ,k
= 219,000 m* 0.25 tonnes Chitones COD * 1.12 * 0.04757 tonnes COB/M0.8

=2,333.593 tonnes CH

PEfugm"evWva: (1 'CFEWW) * MEPva,treatment,y* GWPchy
=(1-0.9)*2,333.593 * 21 9@0 tCQ,

I:’Efugitive,y: PEfugitive,WW’yz 4,900 tCQe

Flaring emission

For year 1 of the crediting period (i.e. when b®egagine is not implemented yet):

I:’Eﬂare,y = BEWW,treatment,)/ G\N%H4 * (1'77flare,h) * G\NF:’CH4
= BEww,treatment,y* (1‘7’Iflare,h) = 29,853 * (1'09) = 2,985 tCQ

For year 2 — year 21 of the crediting period (iveen biogas engine is implemented) :

BGcombusted in biogas engine,‘,_y (EGcapteIec,PJ,y* 0.0036 TJ/MWh) / ((Nc%gas*pbio as) / 110001000 kg/Gg)
= (4,380 MWh * 0.0036 TJ/MWh) / ((100 TJ/Gg * 1.11¢/kv) / 1,000,000 kg/Gg)
=141,798.56 In

TMRG,h: BEww,treatment,)/ GVVF%H4 - (BGecovered,y* WCH4,y* ,0CH4,n) / 1,000
= 29,853 tCQ./ 21 — ((141,798.56 frt 0.65 * 0.716 kg/rf) / 1,000 kg/tonne)
=1,421.57 — 65.993 = 1,355.577 tonnes, CH

PErarey = TMron* (1-7itarer) * GWPepa = 1,355.577 * (1-0.9) * 21 = 2,847 tGO

AMS |.C (version 19): Power generation by biogas engine

As mentioned in Section B.6.1, during the phasenithe biogas engine is in operational, the eldttric
consumed (by the biogas engine) from the captive \gill be generated from biogas and biomass. In
addition, any required quantity of diesel to be basted to meet the electricity demand of the am-sit
facilities (in addition to the electricity suppliey the biomass based turbine) is assumed zemxtante
calculations. Hence, there is no project emissiortHis component.

P Epower generation: 0 tCQe
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Leakage

According to paragraph 31 AMS IIl.H (version 16)tlife technology is using equipment from another
activity, leakage effects at the site of the othetivity are to be considered and estimated. Howane
this project activity new power generation equiptrisrio be installed. Therefore there will be nakiage

to be considered.

According to paragraphs 47 and 48 of AMS |.C (\arsl9), leakage will be considered in the following
conditions:

1. If the energy generating equipment currently beitilised is transferred from outside the boundary
to the project activity
2. In case collection/processing/transportation ofrf@es residues is outside the project boundary.

The project activity does not involve transferrgmgergy generating equipment and biomass residoes fr
outside the project boundary. Thus, there is nkelga to be considered.

Emission reduction

Emission reduction (ER) of the project activitylbols the following equation:

For the first year (Phase I):

ER = BEpower generationj' BEmethanerecovery,)) - (PEpower generation,)'/*' PE wastewater discharge,y+ F)Efugitive,y"'
I:’Epower,y"'F:’Eﬂaring,y) — Leakage

= (0 + 33,036) - (8 2,003+ 4,900 + 47 + 2,985) - 0
= 23,101 tCQ.

From the second year onwards (Phase II):

ER = BEpower generation,)'/*' BEmethanerecovery,)) - (PEpower generationj' PE wastewater discharge,y+ I:)Efugitive,y'i'
I::’Epower,y'}' I:>Eflaring,y) - Leakage

= (1,168 + 33,036) — (0 + 2,003+ 4,900 + 35 + 2)840

= 24,419 tCQ.
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| B.6.4 Summary of the ex-ante estimation of emissiagreductions: |

Year Estimation of project Estimation of Estimation of Estimation of
activity emissions | baseline emissions| leakage (tCGe) overall emission

(tCO.e) (tCOe) reductions (tCO2e)
2012-2013 9,935 33,036 0 23,101
2013-2014 9,785 34,204 0 24,419
2014-2015 9,785 34,204 0 24,419
2015-2016 9,785 34,204 0 24,419
2016-2017 9,785 34,204 0 24,419
2017-2018 9,785 34,204 0 24,419
2018-2019 9,785 34,204 0 24,419
68,645 238,260 0 169,615

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

B.7.1 Data and parameters monitored:

Data / Parameter:

E I:COZ captive grid,y

Data unit:

tCQIMWh

Description:

Emission factor of the captive gridygary.

Source of data to b
used:

eCalculated based on others monitored parameters.

Value applied:

Phase I: 0.0533
Phase II: 0.0402

Justification of the
choice of data o
description of
measurement methoq
and procedure
actually applied

As per paragraph 12 b) of AMS |.D version 17, theission factor of the
[ captive grid is calculated as weighted average sams of the power generation
mix during crediting period (i.e. electricity geatrd by biomass based turbine,
1%iesel generators and biogas engine). The emitaibor of the captive grid wil
”be calculated based on the actual power generatithre biomass based turbine,
diesel generators and biogas engine (in Phasehifhware also monitoreelx-
post

QA/QC procedures t
be applied:

D Power generation of the biomass based turbine|dggsgerators and biogas
engine will be monitored during the crediting pério

Any comment:

The detail information on how captgred emission factor had been calculated
is provided in Annex 4 of this PDD.

Data / Parameter:

EGbiomass based turbin

Data unit:

MWh

Description:

Annual electricity generated by therbass based turbine and supplied to the| on-
site facilities.

used:

Source of data to beDaily operations log book.

Value applied

11,680
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Description of
measurement methoc
and procedures to b
applied:

The total net electricity generated by the biontzessed turbine will be measur¢
Jaising sophisticated electricity meters. The dath lbd measured continuous
eand aggregated monthly. The measured data wikbterded on the log book af
archived electronically.

ad

y
nd

QA/QC procedures t
be applied:

D Calibration: The electricity meter will be calibegt at least/not less than once
three years.
Accuracy/class: the accuracy class of the elettrioeter will be verified during
the first verification.

n

Any comment: If the unit of electrical energy geated and recorded in the log book is not in
MWh (i.e. kwh), unit conversion will be applied.
The meter is located at the mill MCCB panel. Thealon of the meter is
labelled as number one (1) in diagram providedmnéx 4 of this PDD.

Data / Parameter: E Giiesel generator:

Data unit: MWh

Description: Annual electricity generated by diegeherator 1 and supplied to the on-gite

facilities.

Source of data to b
used:

eDaily operations log book.

Value applied

934.4

Description of
measurement methoc
and procedures to b
applied:

The total net electricity generated by diesel gatoerl will be measured usir]
Isophisticated electricity meters. The data will tneasured continuously ar
eaggregated monthly. The measured data will be decbon the log book an
archived electronically.

QA/QC procedures t
be applied:

D Calibration: The electricity meter will be calibegt at least/not less than once
three years.
Accuracy/class: the accuracy class of the elettrmoeters will be verified during
the first verification.

Any comment:

MWh (i.e. kwh), unit conversion will be applied.

The meter is located at mill MCCB panel. The lomatf the meter is labelled &
number two (2) in diagram provided in Annex 4 astRDD.

Data / Parameter:

EGHieseI generator .

If the unit of electrical energy geated and recorded in the log book is not i

g
nd

n

J

AS

Data unit: MWh

Description: Annual electricity generated by diegeherator 2 and supplied to the on-gite
facilities.

Source of data to beDaily operations log book.

used:

Value applied 934.4

Description of| The total net electricity generated by diesel gatwer2 will be measured using

measurement methodsophisticated electricity meters. The data will itneasured continuously and
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and procedures to b
applied:

eaggregated monthly. The measured data will be decbon the log book an
archived electronically.

QA/QC procedures t
be applied:

b Calibration: The electricity meter will be calibeat at least/not less than once
three years.
Accuracy/class: the accuracy class of the elettrinieter will be verified during
the first verification.

Any comment:

If the unit of electrical energy geated and recorded in the log book is nof
MWh (i.e. kwh), unit conversion will be applied.

The meter is located at mill MCCB panel. The lomatbf the meter is labelled &
number three (3) in diagram provided in Annex 4hig PDD.

Data / Parameter: E Coaptive grid
Data unit: MWh
Description: Annual electricity supplied from thaptive grid to the project.

Source of data to b
used:

eDaily operations log book.

Value applied

876

Description of

The total net electricity supplied from the captiged to the project will bg

p T

n

n

1S

measurement methodsneasured using current transformer (CT) meter. @a@ will be measured

and procedures to hecontinuously and aggregated monthly. The measuwatalwiill be recorded on the

applied: log book and archived electronically.

QA/QC procedures to Calibration: The electricity meter will be calibeat at least/not less than once in

be applied: three years.
Accuracy/class: the class of the electricity metsad is 1.00 A/ 0.00 R.

Any comment: If the unit of electrical energy geated recorded in the log book is not in MWh
(i.e. kwh), unit conversion will be applied.
The meter will be located at the composting pla@®B panel. The location of
the meter is labelled as number four (4) in diagmovided in Annex 4 of this
PDD.

Data / Parameter: Qiiesel

Data unit: Litres

Description: Volume of diesel fuel used in diesehgrators in yeay.

Source of data to beMeasurement by project proponent(s).

used:

Value of data 264,897

Description of| The volume of diesel fuel will be measured and réed daily using a diesel

measurement methoddglow meter.

and procedures to he

applied:

QA/QC procedures to The consistency of meteredetmmnsumption quantities will be cross-checked
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be applied:

by an annual energy balance that iecbas purchased quantities and st

changes. Where the purchased diesel invoices cadeified for the CDM
project, the metered diesel consumption quantitids also be cross-checke
with available purchase invoices from the financgslords.

Calibration: the diesel flow meter will be calibedtat least / not less than once
three years.
Accuracy/class: the accuracy of the diesel flowenetill be verified during the
verification.

Any comment:

The diesel flow meter is located aftiesel storage tank. The location of the h
is labelled as number five (5) in diagram provideénnex 4 of this PDD.

Data / Parameter:

Py

Data unit:

Mass unit / volume unit (e.g. g/ml).

Description:

Weighted average density of diesetliseyeary.

Source of data to b
used:

eDefault international value provided by IEA is used

Value of data

0.841 g/ml

Description of
measurement methoc
and procedures to b
applied:

Jgneasurement method is not applicable.
e

QA/QC procedures t
be applied:

D Any revision from the default value by IEA will baken into account.

Any comment:

This is applicable when quantity a#lfis measured in volume unit (i.€4&.).

Data / Parameter: NCV.,,
Data unit: GJ/tone
Description: Weighted average net calorific valfidiesel in yeay.

Source of data to b
used:

eTable 1.2. of Chapter 1 of Volume 2 (Energy) of 2896 IPCC Guidelines o
National GHG Inventories.

Value of data

43.3

Description of
measurement methoc
and procedures to b
applied:

Isneasurement method is not applicable.
e

QA/QC procedures t
be applied:

D Any revision from the IPCC guidelines will be takieto account.

Any comment:

In the absence of value provided kyp8er of fuel, the upper-limit value @
IPCC 2006 is used.

Data / Parameter: EFRjiese
Data unit: tCQGJ
Description: Weighted average €@mission factor of the diesel used in ygar

Source of data to b
used:

eTable 1.4. of Chapter 1 of Volume 2 (Energy) of 2896 IPCC Guidelines o
National GHG Inventories.

Since no value from supplier is available and défaalue has been used, thi

Since no value from supplier is available and defealue has been used, thi

A
y

pck

n

pose

Value of data

0.0748
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Description of| Since no value from supplier is available and défealue has been used, this
measurement methodsneasurement method is not applicable.

and procedures to he

applied:

QA/QC procedures toAny revision from the IPCC guidelines will be takieto account.

be applied:

Any comment: In the absence of data from suppligiesel, the upper-limit IPCC value is used.
Data / Parameter: EGeaptelec.pa;

Data unit: MWh

Description: Annual quantity of electricity genexdtby the biogas energy generation system

to the captive grid

Source of data to b
used:

eMeasurement by project proponent(s).

Value of data

4,380

Description of
measurement methoc
and procedures to b
applied:

Measured using calibrated electricity meters. Cmus monitoring, integrate
Idourly and at least monthly recording. The measdedd will be recorded on th
dog book and archived electronically.

QA/QC procedures t
be applied:

b Calibration: the electricity meter will be calibealt at least / not less than once
three years.

Accuracy/class: the accuracy class of the elettrineters will be verified durin
the first verification.

n

J

Any comment: The location of the meter is labellesdnumber six (6) in diagram provided|in
Annex 4 of this PDD.

Data / Parameter Quwsin.y

Data unit: nm/month

Description: Monthly flow of untreated wastewateitexing the anaerobic digester in project

activity.

Source of data to b
used:

eMeasurement by project proponent(s).

Value of data

18,250

Description of
measurement methoc
and procedures to b
applied:

Measurements are undertaken by using two 3" eleagnmetic flow meters g
Isnlet to the feeding tank before anaerobic digesbaily data from the flow
@meter will be recorded in log book and aggregatedtily.

QA/QC procedures t
be applied:

b The measurements will be monitored continuously.

Calibration: The flow meter will be calibrated aakt / not less than once in thi
years.
Accuracy/class: +0.5%

1

ee

Any comment:

The flow meters are located at thepipntering anaerobic digester 1 and 2.
location of the meter is labelled as number sev@nir( diagram provided if

The

Annex 4 of this PDD.
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Data / Parameter: Quwidischarge.y
Data unit: month
Description: Monthly flow of treated wastewaterafiarged from anaerobic digester syst

which will enter aerobic pond 1 in project activity

Source of data to b
used:

eMeasurement by project proponent(s).

Value of data

17,903.25

Description of
measurement methoc
and procedures to b
applied:

Measurements are undertaken by using a 4” elecgoeti flow meter locate
Isifter the second clarifier (prior to subsequenblaierpond). Daily data from th
&low meter will be recorded in log book and aggtegamonthly.

QA/QC procedures t
be applied:

b The measurements will be monitored continuously.

Calibration: The flow meter will be calibrated atbt / not less than once in thi
years.
Accuracy/class: +0.5%

Any comment:

The flow meter is located after tharifiler 2. The location of the meter
labelled as number eight (8) in diagram provideAmmex 4 of this PDD.

Data / Parameter: CODntreatedy
Data unit: tCOD/m
Description: Chemical oxygen demand of the wastemantering the Anaerobic Digester 1.

Source of data to b
used:

eMeasurement by project proponent(s).

A T

em

[4)

ee

is

Value of data

0.05285

Description of
measurement methoc
and procedures to b
applied:

Measurement of the COD is according to nationahtarnational standards af

Isione by external accredited laboratory.
e

nd

QA/QC procedures t
be applied:

b The measurement will be monitored to ensure a 9@bldence/precision leve|.

Any comment:

The location of sampling point is ldde as number nine (9) in diagr
provided in Annex 4 of this PDD.

i

Data / Parameter: CODyischargey
Data unit: tCOD/m
Description: Chemical oxygen demand of the wastemdischarged to the subsequent po

managed aerobic pond.

Drly

Source of data to b
used:

eMeasurement by project proponent(s).

Value of data

0.005285

Description of
measurement methoc
and procedures to b
applied:

Measurement of the COD is according to nation@hi@rnational standards ang
lglone by external accredited laboratory.
e

QA/QC procedures t

be applied:

b The measurement will be monitored to ensure a 9@ bldence/precision leve|.
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Any comment: The location of the sampling pointlabelled as number ten (10) in diagram
provided in Annex 4 of this PDD.

Data / Parameter: BGourmt.y

Data unit: m

Description: Annual volume of biogas burnt in thaihg system in the dry basis in ygar

Source of data to beMeasurement by project proponent(s).

used:

Value of data 4,320,342

Description off The amount of biogas burnt in the flaring systeml We measured using

measurement method<salibrated flow meter.

and procedures to he

applied: Daily data from flow meter will be recorded in lbgok, aggregated monthly and
archived electronically.

QA/QC procedures to The measurement will be monitored continuouslylgast hourly measurements

be applied: are undertaken, if less, confidence/precision le¥&0/10 will be attained).
Calibration: The flow meter will be calibrated asakt / not less than once in three
years.
Accuracy of the flow meter is to be confirmed dgrirerification.

Any comment: This parameter is measured by the stome meter which is also used to
measure and monitor R¥ .
The meter is located after the gas blower shed. [bation of the meter is
labelled as number eleven (11) in diagram providesinnex 4 of this PDD.

Data / Parameter: BGecovered,

Data unit: m

Description: Annual volume of biogas recovered frtime biogas recovery system in the
project activity in the dry basis in year

Source of data to beMeasurement by project proponent(s).

used:

Value of data 4,462,141

Description of| The total amount of biogas recovered from the kdogacovery system is

measurement methodsneasured and monitored using a calibrated flow neetetinuously.

and procedures to he

applied: Daily data from flow meter will be recorded in lbgok, aggregated monthly and
archived electronically.

QA/QC procedures to The measurement will be monitored continuoushidast hourly measurements

be applied:

are undertaken, if less, confidence/precision le¥&0/10 will be attained).

Accuracy of the flow meter:
a.) When the flow is above the limit value (Qt) : acmy is £1.5% of the

measured value.
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b.) When the flow is below the limit value (Qt): acceyais +5% of the
measured value.

Frequency of calibration: The meter will be caltedhat least / not less than orce
in three years.

Any comment: The meter is located after the gasveioshed. The location of the meter|is
labelled as number twelve (12) in diagram proviosheAnnex 4 of this PDD.

Data / Parameter: Weray ! Venan

Data unit: Fraction

Description: Volumetric fraction of methane in basg

Source of data to beMeasurement by project proponent(s).

used:

Value of data -

Description off The fraction of methane in the biogas will be meeduhourly by using gas

measurement methodsinalyzer at a 90/10 confidence/precision levelomded daily and archived

and procedures t0 Be&|ectronically. The equipment will be able to measmethane directly in the

gt biogas. The measurement will be carried out closa tocation in the system
where a biogas flow measurement takes place. Tine gsay basis measurement
will be ensured between this parameter and measmteof biogas flow rates
('e BGburnt,y; BGrecovered,yand F\é{Gh)

QA/QC procedures to Calibration: the analyzer will be calibrated atseAnot less than once in three

be applied: years.
A zero check and a typical value check will be perfed by comparison with ja
standard certified gas.
The accuracy of the analyzer will be verified dgrirerification.

Any comment: The location of the analyzer is ladllas number thirteen (13) in diagram
provided in Annex 4 of this PDD.

Data / Parameter: T

Data unit: °C

Description: Temperature of the biogas.

Source of data to beMeasurement by project proponent(s).

used:

Value of data -

Description ofl The temperature of the biogas is required to detertime density of the methane

measurement methodsombusted. The temperature will be monitored caowtisly by temperaturg

and procedures 0 Bemeter, recorded on log book and archived electediyic

applied:

QA/QC procedures to The temperature of the biogas will be measuretiasaime time when methane

be applied:

content in biogas (Wia4,/fVcra) is measured.
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Accuracy class:
a.) For temperature span250C: accuracy is <0.2&.
b.) For temperature span > 28D accuracy is 0.1% of the span.

Frequency of calibration: The temperature metel lvél calibrated at least / n
less than once in three years.

Any comment:

in Annex 4 of this PDD.

The location of the meter is labekschumber fourteen (14) in diagram provid

ed

Data / Parameter: P

Data unit: Pa

Description: Pressure of the biogas.

Source of data to beMeasurement by project proponent(s).

used:

Value of data -

Description ofl The pressure of the biogas is required to deteritiaedensity of the metharn

measurement methoc
and procedures to b

applied:

Iombusted. The pressure will be measured contimyibyspressure transmitte
&ecorded on log book and archived electronically.

e

QA/QC procedures t
be applied:

D The pressure of the biogas will be measured ats#me time when methar
content in biogas (¥a,) is measured.

The accuracy class of this meter will be verifiedidg verification.

Frequency of calibration: The pressure meter vdlichlibrated at least / not le
than once in three years.

Any comment:

The location of the meter is labekednumber fifteen (15) in diagram provid
in Annex 4 of this PDD.

ne

Data / Parameter: FVke.n

Data unit: nvh

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

Source of data to beMeasurement by project proponent(s) by using flosten

used:

Value of data -

Description of| The flow will be monitored continuously and valuae to be averaged hourly pr

measurement methoc
and procedures to b

applied:

Isat a shorter interval. Dry basis measurement weiltbnducted for this paramet]
Qi.e. the same basis of measurement as for thenattic fraction of methane i
biogas).

QA/QC procedures t
be applied:

b Accuracy of the flow meter is to be confirmed dgrirerification.

Frequency of calibration: The meter will be calibdhat least / not less than or
in three years.

Any comment:

This parameter is measured using #meesflow meter which is also used
measured and monitored B,y

The meter is located at enclose flare area. Thatitmt of the meter is labelled

n

er

ce

AS
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| number eleven (11) in diagram provided in Annex this PDD.

Data / Parameter: Thare
Data unit: °C
Description: Temperature of the exhaust gas ofl#ne.

Source of data to b
used:

eMeasurements by project proponent(s).

Value of data

Description of
measurement methoc
and procedures to b
applied:

AType N thermocouples are used to measure the ramope of the exhaust gas

Istream. A temperature of above 8D0indicates that a significant amount
€ases are still being burnt and the flare is opegatTemperature will bé
monitored continuously.

Thermocouple N type: Simplex, Ungrounded, Head: ¥&yaproof IP-67,

Terminal and ceramic block, cable entry: %" NPT kdh cable gland, length:

400mm below head.

QA/QC procedures t
be applied:

D Calibration: the thermocouple will be calibratediedst / not less than once
three years.
Accuracy/class: the accuracy of the thermocouplebeiverified during the firs
verification.

Any comment:

An excessively high temperature atst@pling point (above 780) will be an
indication that the flare is not being adequatglgrated or that its capacity is n
adequate to the actual flow.

Temperature of the exhaust gas from the flare vélimonitored and maintaing
at above 50 for more than 40 minutes every hour and the nzatufer's
specification on proper operation of the flare Wil met continuously in order

comply with the requirement to use default flaficefhcy of 90%.

The thermocouples are located at the enclosed. flahe location of the
thermocouple is labelled as number sixteen (1@)idagram provided in Annex

of this PDD.

B.7.2 Description of the monitoring plan:

p T

of

D

L

in

[

The monitoring team of this project activity conga$ of plant technician, plant manager, and general
manager. The plant technician will be in chargeéhm daily monitoring of the process in accordare t
the quality assurance and control of each paramieteddition, the plant technician will be respibles

in recording the monitored data and report any ababties to plant manager in daily basis. The
monitored and recorded data will be stored eleatadly and in hard copy format up to 2 years after

end of crediting period
will be used and prese

or the last issuance of €Bkhichever is later. The monitored and recorcsd d
nted to DOE.

Plant manager will be responsible in reviewing thenitored data for the completeness and also
correcting any data when required. Plant managkralgo in charge in the verification of the datada
calculation of emission reduction.
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The general manager of the project activity willrbsponsible in the final review of the monitoripign.
As the plant manager, general manager is also me@gge in making any required correction in the
monitored data. Monitoring report will need to melersed by the general manager.

B.8 Date of completion of the application of the teeline and monitoring methodology and the
name of the responsible person(s)/entity(ies)

The baseline and monitoring study was completei0s2/2011 by:

Saremas Sdn Bhd

38 Jalan Sultan Ismail

15" floor, Wisma Jerneh, Kuala Lumpur

Tel: +60-3-2119-9000

Email: joshualim@wilmar.com.sg (responsible perddn:Joshua Lim)

7 years

18 As per the Guidelines for Completing the Simptifieroject Design Document (version 5), the startiatg of a
CDM project activity is the earliest date of the ifhplementation; or (2) construction; or (3) raation of a project
activity. Using this definition, the start datetb& project activity is the date where real acstarts, i.e. the award
of the EPC contract, which is 12/02/2010.
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| C.22.1. Starting date: |

Not applicable

| C.2.2.2. Length: |

Not applicable

| SECTION D. Environmental impacts |

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

The project activity does not require an environtakrmpact assessment, as per letter from the
Department of Environment (locally called “Jabafdam Sekitar, Negeri Sarawak”). The letter refeeenc
is 000/001.jld.7(26) dated 21 May 2010.

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

Not applicable.

SECTION E. Stakeholders’ comments |

| E.1. Brief description how comments by local stakeholder have been invited and compiled: |

The project participant invited interested locaksiolders to attend a meeting on 19 November 2009
Saremas Club House. In all, 43 participants atterllis meeting. The meeting was chaired by Mr. Menr
Gasah.

The agenda of the meeting was as follows:
1. Opening remark by Mr. Henry Gasah
2. Presentation by mill manager Mr. Alvin Justin witipics as follows:
» Sources and impacts of global warming in generdllaw POME treatment plant can be one of
the sources of global warming.
* Introduction to Clean Development Mechanism (CDMjler Kyoto Protocol and its benefits.
» Biogas generation in Palm Oil Industry and its po#d as fuel replacement
* Methane gas collection and usage

3. Question and answer (Q&A) session

4. Explanation on company’s procedure on communicaiimhnegotiations
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5. Distribution of complaint forms to the local stakddters

6. Conclusion

E.2. Summary of the comments received: |

The local stakeholders did not raise any objecti@ngsoncerns about the proposed project. The local
stakeholders agreed and supported the projecitgcwit gives positive impact in reducing the awopof
global warming. Some of the local stakeholders estpd whether the generated electricity can be
distributed to the nearby long houses.

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

Query 1 from Tuai Rumah Gundi, Tuai Rumah Tapu, rBegntative Tuai Rumah Bunsu and Ketua
Kampung Sri Jaya: Request the goodwill of the comipto distribute the generated electricity to
surrounding long houses

PP’s response to Query # 1: Company cannot praamghning as this project is still in the early stag

Query 2 from Representative from SK Suai 1(Govemtnféchool), Mr Siew: whether the same
technology can be applied in the domestic wasta gohool

PP’s response to Query #2: The technology canneaippéed to domestic waste from school as it is a
mixture of both organic and non-organic waste withikeproject’s wastewater is more to organic waste.

Query 3 from Representative from NREB, Mr Dau: esjuhe detail of cost to implement the project and
whether the same project has been done beforehgy obompanies in Sarawak. He also suggested that
NREB was willing to promote the project to othetlmpail mills if the cost is reasonable.

PP’s response to Query #3: The cost to implemenptbject is very high however companies who are
willing to embark on this type of project are atdeseek financial help as it is a CDM project.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PRQJECT __ACTIVITY

Organization:

Saremas Sdn Bhd

Street/P.O.Box:

38 Jalan Sultan Ismail

Building: 15th Floor, Wisma Jerneh
City: Kuala Lumpur

State/Region: -

Postfix/ZIP: 50250

Country: Malaysia

Telephone: +60-3-2119-9000

FAX: +60-3-2141-0491

E-Mail: -

URL: www.wilmar-international.com

Represented by:

Title: Project Manager
Salutation: Mr

Last Name: Lim

Middle Name: Chian Yieh
First Name: Joshua
Department: Project/CSR
Mobile: -

Direct FAX: -

Direct tel: -

Personal E-Mail:

joshualim@wilmar.com.sg
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Organization:

Nordjysk Elhandel A/S

Street/P.O.Box:

Skelagervej 1

Building: -

City: Aalborg
State/Region: -

Postcode/ZIP: 9000

Country: Denmark
Telephone: +45 9939 5500
FAX: +45 9939 5999
E-Mail: -

URL: http://www.neas.dk/

Represented by:

Title: Head of Climate Centre
Salutation: Mr

Last name: Andersen

Middle name: Treumer

First name: Rene

Department: -

Mobile: -

Direct FAX: -

Direct tel: -

Personal e-mail:

rta@neas.dk
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

No public funding is availed in this project.
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Annex 3
BASELINE INFORMATION

The result from 10 Days measurement campaign ibalseline wastewater treatment system is presented
in the following table.

Chemical Oxygen Demand (COD)

Day Date Quin (MYday) | Quou (Mday) | COQ, (mg/L) | CODy (Mg/L)
1 12/10/2010 872.966 1,193.890 53,625 10,250
2 13/10/2010 924.423 1,181.790 55,250 10,094
3 14/10/2010 896.487 1,124.220 53,875 8,812
4 15/10/2010 829.612 1,101.080 54,125 9,031
5 16/10/2010 896.975 830.630 51,375 20,000
6 17/10/2010 809.234 1,106.550 52,375 14,219
7 18/10/2010 776.784 1,145.550 55,125 14,406
8 19/10/2010 920.867 1,109.340 50,000 10,312
9 20/10/2010 791.688 1,078.260 50,500 12,750
10 21/10/2010 952.488 997.484 52,250 8,906

From the above table, the average value is asiollo
Quw,n = 867.152 riday

COD,, = 52,850 mg/L = 0.05285 tonnes/m
COD,y = 11,876 mg/L = 0.011876 tonnes$/m

neL = ((0.05285 - 0.011876) / 0.05285) * 100% = 763

The design flow rate of the anaerobic digestertesyss as follow:

Quw,in = 600 ni/day = 219,000 fyear

Quw.out = 588.6 n¥day = 214,839 fyear

Since the design flow rate is less than the exjstiastewater treatment system’s flow rate, theectbe

proposed CDM project will only treat part of thealowastewater generated by the palm oil. As altesu
the baseline flow rate (Q.n and Quw.ouw) Will use the design flow rate.

71



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

CDM - Executive Board

The electricity generation and diesel consumpti@tadfor September 2009 to August 2010 are
summarised below.

Biomass based Biomass based | Diesel generator 1| Diesel generator 2
steam turbine 1 steam turbine 2
(kwh) (kwh) (kwh) (kwh)
September 386,700 - 23,300 10,480
2009
October 2009 557,120 - 13,330 9,990
November 2009 537,680 - 10,160 6,540
December 2009 493,870 11,050 18,570 13,540
January 2010 422,310 - 30,640 18,110
February 2010 313,260 - 22,770 18,350
March 2010 424,850 - 21,500 15,220
April 2010 341,320 480 41,370 23,880
May 2010 299,210 36,760 19,420 23,020
June 2010 342,780 - 35,170 21,030
July 2010 421,050 3,840 35,220 19,050
August 2010 474,080 - 28,330 13,040
Total 5,014,230 52,130 299,780 192,250

The others baseline information is included inisestB.6.1, B.6.2 and B.6.3 in this PDD.
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Annex 4

MONITORING INFORMATION

The emission factor of the captive grid is calcedibds per paragraph 12 of AMS 1.D version 17 "Grid
connected renewable electricity generation”. THeutation is based on the following options:

(a) A combined margin (CM), consisting of the conaiion of operating margin (OM) and build margin
(BM) according to the procedures prescribed in'Thaol to calculate the Emission Factor for an

electricity system".

OR

(b) The weighted average emissions (in LMAVH) of the current generation mix. The data & ylear
in which project generation occurs must be used.

For calculation of the emission factor for the padjs captive grid, option (b) is used.

The emission factor of the captive grid is calcediaby the following equation:

EFgia = (O FCiy * NCV, * EFco2,) / EG
= (Qbiomass,y* NCVbiomass* O + FCdieseI,y* NCVdieseI* EFdiese) / EGy

I:Cdiesel,yz (,Ddiesel* Qdiesel,)) / 11000

In Phase [:

— * *
EGy - Pbiomass based turbine Nbiomass based turbine,? I:)diesel Ndiesel generators,y

In Phase II:

— * *
EGy - Pbiomass based turbine Nbiomass based turbine,? I:)diesel Ndiesel generators,i}' EGcapteIec,PJ,y

Qbiomass
NCVbiomass

I:Cdiesel
Pdiesel

Qdiesel,y
NCVdieseI

EFdieseI

EG,

Pbiomass based turbine
Pdiesel

Nbiomass based turbine,

Ndiesel generators,

EGcapteIec,PJ,y

Amount of biomass used for power generationeiary (tonnes)

Net calorific value of biomass used for powereagation in yeay (GJ/tonne)
Fuel consumption (i.e. diesel) used in the digsekrators in year(tonnes)

Density of diesel used in the diesel generatarsljg

Volume of diesel used in the diesel generatoseary (litre)

Net calorific value of diesel used in the diessherators in year (GJ/tonne)
Emission factor of diesel used in the diesel gaoes (tCQ./ GJ)

Total electrical energy produced in ygdMWh)

Power generating capacity of biomass based tu(Mié)

Power generating capacity of diesel generators MW

Number of operating hours of biomass boiler (hours)

Number of operating hours of diesel generatoosir$)

Electricity generated by the biogas engine to dpige grid in yeay (MWh)

The monitoring information of other parametersiduded in section B.7 in this PDD.
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Composting plant
MCCB Panel posting p
MCCB Panel
i . D)3 4
Biogas Engine (4
500 kw
(0.5MW)
Biogas: 388 rfiday electricity
(16) (11)
Flaring System 6
(13) @ 2)(14) (6)
(15)
electricity | Biomass based turbine
; Captive Grid 2,000 kVA
Biogas tank (1,600 kW)
Diesel generator 1
Recovered biogas:12 224 faay 400 KVA
electricity o)
(®) _
Diesel generator2 Discharge to
. 400 KVA waterways
Anaerobic
digester 1 (320 kW) (Back-up)
3,488nf
m
- - " " X,
%]
600 n#/ | 588.6 ni/ 2
600 day 540 i/ 540 i/ | day La
POME 5 @) ' ' P
Mixing m*day | Wastewater day Anaerobic day \ (8) Aerobic and | & o
Pond Feed-in Tank/ Clarifier 1 digester 3 Clarifier2 7 Oxidation -3 3
Pond ) 3,488 ni | (10) Ponds E
|
Excess Tlows | T
to existing |
anaerobic 102.6 niday
ond 1 and 2 Anaerobic I . )
p digester 2 60 n¥/day of slurry 54 ni/day of | Ex;)s:r:? fr;zrgblc
3,488 nf slurry |
|
| Water from
| sludge
| 1 11.4 mi/day
114 né/d Sludge
al Y Sludge
Concentrator Plantation
(aerobic)
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No. | Measured Description
parameter

1 E Gbiomass based Power meter to measure annual electricity genetatetde biomass

turbine based turbine and supplied to the on-site faglitie

2 EGuiesel generators | POWEr meter to measure annual electricity genetatetiesel
generator 1 and supplied to the on-site facilities.

3 EGuiesel generator 2 | POWEr meter to measure annual electricity genetatetiesel
generator 2 and supplied to the on-site facilities.

4 | ECcaptive grid Power meter to measure annual electricity supfit@d the captive
grid to the project.

5 | Quiesely Diesel flow meter to measure volume of diesel fisgdd in diesel
generators in yeaf.

6 EGcaptelec,pay Power meter to measure annual quantity of elettrygnerated by the
biogas engine system to the captive grid.

7 | Quwsin,y Flow meter to measure volume of untreated wasteweatering the
anaerobic digester in project activity.

8 | Quwsdischarge,y Flow meter to measure volume of treated wastevdiseharged from
anaerobic digester system which will enter aerpbiad 1 in project
activity.

9 | CODuntreatedy Sampling point to measure chemical oxygen demanieoivastewater
entering the anaerobic digesters system.

10 | CODygischarge.y Sampling point to measure chemical oxygen demankeofvastewater
discharged to the subsequent poorly managed agyobit

11 | BGpumnty / Flow meter to measure volume of residual gas bartite flaring

FVreah system.

12 | BGrecoveredy Flow meter to measure volume of recovered biogahéyiogas
recovery system.

13 | Wenan/ Venan Gas analyser to measure the volumetric fractiomethane in biogas.

14 | T Temperature meter to measure the temperature tidbes.

15 | P Pressure meter to measure the pressure of thesbioga

16 | Thare Temperature meter to measure the temperature ofxhaust gas g
the flare.
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