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‘ SECTION A. General description of_project activity ‘

‘ Al Title of the project activity: ‘

PT. BUDI ACID JAYA Tapioca Starch Production Fatéds Effluent Methane Extraction And On-site
Power Generation Project in Lampung Province, Repobindonesia (“The Project” or “the Project
activity”)

Version 02

27 April 2007

A.2. Description of theproject activity :

The Project activity involves the installation oflased anaerobic wastewater treatment and biogas
extraction system at an existing tapioca starchufi@@turing plant and its auxiliary facilities for
treatment of organic wastewater, which is curretrdted at an open lagoon based system. The
collected biogas will be utilized for electricitggeration which will be used on-site. By extractamgl
utilizing biogas, the Project activity will redutiee CH, emissions that would have otherwise been
emitted from the existing open lagoons. The eleityrigenerated with biogas by the Project actiwitly
displace carbon intensive electricity of the Sobtimatran grid as well as the diesel based captive
generation and will additionally reduce GHG emissio

The project developer PT. BUDI ACID JAYA (hereafteferred to as BAJ) is the largest tapioca starch
producer in Indonesia. BAJ plans to install Upfléwaerobic Sludge Blanket (UASB) digesters, a high
rate anaerobic digestion technology for wastewa¢atment, at WAY ABUNG, which is one of its
sixteen tapioca starch facilities located in Langp#mnovince in the southern part of the Sumatrantsia
Indonesia. WAY ABUNG plant produces tapioca steand associated products (i.e. glucose and citric
acid) from tapioca residues. The facilities areenily capable of producing 450 tons of tapiocactia

60 tons of glucose, and 30 tons of citric acidyddihe operation of these facilities results in
approximately 16,900 ffday of wastewater with high organic content. Alistewater from the
production processes is currently treated at an apaerobic lagoon system prior to its releasethmo
adjacent river system. The existing system meeteffuent regulatory standards for the tapioca
industry in Indonesia.

In the Project activity, the organic wastewatenird/AY ABUNG plant is sent to anaerobic digesters
prior to being discharged into the existing opeaeanbic lagoon treatment system. Anaerobic digestio
consistently generates methane-rich biogas. Gextebavgas is collected and utilized as fuel for
electricity generation and surplus biogas is flarethe Project. The generated electricity will glyp

WAY ABUNG plant’s electricity demand, replacing ban intensive electricity imported from the drid
as well as the diesel based captive power genardilte Project initially plans to install five biag

engine generators with capacity of 1.0 MW eaclotal tgeneration capacity of 5.0 MW. Depending on
the actual biogas generation, the project develojagrexpand the generation capacity up to 8.0 MW by
installing three additional 1.0 MW generators.

! The project activity replaces electricity imporfedm South Sumatra, West Sumatra and Riau elégtgdd
(SSWSR grid).
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The amount of greenhouse gases (GHGs) emissiortreds resulting from the Project activity is
expected to be approximately 270,000 t€Per annum.

The Project activity will directly contribute to stainable development of Indonesia in several vaays
shown below.

Environmental benefits

- Mitigation of uncontrolled GHG emission from thegtsons.

- Mitigation of unpleasant odor caused by treatméigh strength organic wastewater at open
lagoons.

Economical benefits

- Utilization of biogas as a new indigenous fuel seun Indonesia.

- Access to foreign expertise and training to famiétsmooth technology transfer.
- Access to overseas capital through the sale of CERs

Social benefits
- Creation of new jobs for local population.
- Staff training to improve their technical skills.

A.3.  Project participants:

Kindly indicate if
the Party involved
wishes to be
considered as
project participant
(Yes/No)

Private and/or public entity(ies)
project participants (*)
(as applicable)

Name of Party involved (*)
((host) indicates a host Party)

Party/country: Indonesia (host) | PT. BUDI ACID JAYA (BAJ) No

Party/country: Japan SUMITOMO Corp. No

(*) In accordance with the CDM modalities and proceures, at the time of making the CDM-PDD
public at the stage of validation, a Party involvednay or may not have provided its approval. At
the time of requesting registration, the approval iy the Party(ies) involved is required.

SUMITOMO Corp, who is a project participant, is #entact for this Project activity (See Annex 1 for
contact details).

‘ A.4.  Technical description of the project activity ‘

‘ A.4.1. Location of the project activity ‘

‘ A4.1.1. Host Party(ies): ‘

Republic of Indonesia
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‘ A4.1.2. Region/State/Province etc.: ‘
Lampung Province, Sumatra Island
‘ A4.1.3. City/Town/Community etc: ‘
Desa Gunung Batin, Terusan Nunyai, Lampung Tengah
A 4 1.4. Detail of physical location, includingnformation allowing the

The Project activity will be located on the premsie¢ BAJ Way Abung factories, located in the viag
of Desa Gunung Batin in the central part of LampBnavince in the southern part of Sumatra, Ind@nesi
Its physical address is as follows:

Divisi Tapioca JL. Raya Way Abung Km 105 Desa GunBain Udik Kecamatan Terusan Nunyai
Lampung Tengah

& nicosar
o ISLANDS
L) (INDIAY

50&\*
|

«Banda Aceh |

YSIA PULAU-PUL
) NATUNA
E‘ES«"!H
mpu: : £y
KEPU.LA[MN - |
ANAMBAS ]
7
SINGAPORE |
q, gapnre f%ﬁﬁh
ug,_'anﬂhana&E i
LN

ar@ ' X
quarra
\\ Jan liglin Pulil Ga; R
Bangka "3‘.5,
Pa! ang L
%ubu\q&c}{l{k kL To Oa]"{:}.a‘umm
ks

Beng

-

Tanjingkarang- ]
""! TEI’.I kbetung GREA

x n
arla
Mera
s.;aamﬁ =glebon
Surnida Bamng "_‘% Ja.
“_Iacap i

Sectoral scope 13: Waste handling and disposal

A.4.3. Technology to be employed by the projecttvity : ‘
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The technology to be implemented by the Projecvificis an Upflow Anaerobic Sludge Blanket
(UASB) system. Developed in the late 1970’s, arisinternationally recognized “high rate” anaerobic
treatment technology known for its effectivenesthimtreatment of high strength organic wastewater
from such operations as food processing and @istillThe UASB system is supplied by a Thai
engineering company, Papop Co., Ltd. Since it bersesl its business in 1997, it has accumulategvkno
how and experiences in construction of biogas prto and utilization system.

In the UASB process, wastewater flows upward thhoaigludge blanket composed of microorganisms
that naturally form granules or particles of 0.2tom in diameter (“sludge granules”). When
wastewater comes in contact with the granules,rabaedecomposition of the organic material
contained in the wastewater takes place, resuhitige generation of methane-rich biogas. The
hydraulic turbulence caused by produced biogas lbalgyovides mixing to the digester. The high
sedimentation velocity of biological granules fodme the digester prevents washout of the sludge
granules, leading to longer sludge retention timthe digester.

Through the utilization of this advanced technoldgg Project will be able to achieve approximately
90% removal of COD, significantly reducing the C@iad to the open lagoons, which subsequently
receive effluent from the UASB digester.

Extracted biogas will be forwarded from a gashotddriogas engine generators for electricity
generation. A set of gas engines supplied by aiSpaompany, GUASCOR is installed for biogas
applications. On GUASCOR engines, load carburepeed and load are electrically self-controlled, s
the engines can operate at constant and limitegsgonis in spite of variation. A computerised module
provides readouts of the spark plugs conditionllona ignition advance to be adjusted through exder
signals.

To combust the excess biogas, a flare systemtallied. The flare system is supplied by a Thai canyp
Patchara Automatic Control Ltd. It is an enclosgektflare system. Enclosure height and diameter are
15m and 2.9 m, respectively. Enclosure materiaiasle of carbon steel with ceramic fiber and/or
refractory insulation which are covered by expanstainless steel sheers. The biogas flow rateeof t
flare system is 2,500 r at 250 mBar, with minimum flow rate of 608hr. Operating pressure is 100
~ 250 mBar. Flaring starts automatically when bgoggach high pressure setting and stop automaticall
when biogas pressure drops to low pressure setting.

Due to the Project activity, no additional sludgé# e generated. Sludge generated during the
wastewater treatment process will be treated by égplication, same as before the implementation of
the project activity.

The planned treatment system is illustrated irfldve chart shown in Figure 2 below.
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Figure 2: Process Flow Diagram

With the adoption of a UASB system, flow regimettod wastewater will be changed, as some of the
existing lagoons will not be used after the Projed@tmplemented. These changes will be reflectetién
calculation of emission reductions. Details of ¢xésting lagoon system and its changes are deskciibe
the Annex 3.

Annual estimation of emission reductions
Years .
in tonnes of CQ e
Year 1 (Sept 2007 — Aug2008) 271,436
Year 2 (Sept 2008 — Aug 2009) 271, 436
Year 3 (Sept 2009 — Aug 2010) 271, 436
Year 4 (Sept 2010 — Aug 2011) 271, 436
Year 5 (Sept 2011 —Aug 2012) 271, 436
Year 6 (Sept 2012 — Aug 2013) 271, 436
Year 7 (Sept 2013 — Aug 2014) 271, 436
Total estimated reductions
(tonnes of CQe) 1,900,052
Total number of crediting years 7
Annual average over the crediting period of 271 436
estimated reductions(tonnes of CQe) ’
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The Project will receive partial capital cost fumglifrom New Energy and Industrial Technology
Development Organization (NEDO), an administraigency incorporated under Japan’s Ministry of
Economy, Trade and Industry. Funding from NEDOutitopublic, is not counted as part of Japan’s
official development assistance.

The approved baseline and monitoring methodologiieghto the Project activity is:

Avoided wastewater and on-site energy use emissothe industrial sector — version04 (AM0022
version 04)

The tool used for the determination of project emoiss from flaring gases is:

Methodological tool to determine project emissitnosn flaring gases containing methane

AMO0022 version 04 has been chosen because thecPagjivity involves the installation of an anadwmb
treatment system in an existing open lagoon-basstewater treatment facility and meets all the
applicability conditions stated in the baseline moefblogy as follows:

* Project is implemented in existing lagoon-basedigtdal wastewater treatment facilities for
wastewater with high organic loading;

The Project is implemented in an existing lagooseokindustrial wastewater treatment facility in a
tapioca starch manufacturing plant. The wastewattite Project plant treats high organic loading
materials (compounds).

* The organic wastewater contains simple organic camgs (mono-saccharides). If the methodology
Is used for wastewater containing materials nat &kisimple sugars a Glemissions factor different
from 0.21 kgCH/kgCOD has to be estimated and applied;

The primary organic compound contained in the aaspaocessing wastewater is starch, which is a
poly-saccharide, a more complex organic compoumapeoed to mono-saccharide. As the baseline
methodology stipulates, an alternative [&rhission factor is estimated and applied for ttogept

activity. The maximum Cldproducing capacity (§, 0.21 kg CH/kg COD, stated in approved baseline
methodology AM0013 “Avoided methane emissions franganic waste-water treatment” is selected for
the Project. As discussed in AM0013, this valukased on the default IPCC value fer 8.25 kg

CHJ/kg COD, taking account of the 50 — 100% unceryaiahge, and it is applicable to all organic
wastewater types. Considering the fact that thiseshas been established as the result of
comprehensive discussions among the methodologgl parwell as the CDM Executive Board, it is a
conservative and transparent approach for the grppaticipant to adopt this value for the methane
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emission factor. The choice of this value is alssiified by the resear€lsonducted for the tapioca starch
wastewater. According to the results from the regeaCH, emissions factor is estimated as a range of
0.22 ~ 0.24 kgCkkgCOD. The selected value of 0.21 kgfitgCOD for CH, emission factor is lower
than the lowest range of the results from the mesea

* The methodology is applicable only to the improvatwd existing wastewater treatment facilities. It
is not applicable for new facilities to be builtreew build to extend current site capacity;

The Project activity only aims to the improvemehtie existing lagoon based wastewater treatment
system. There is no need for BAJ to build new waater treatment system since the existing system ca
treat the wastewater to meet the discharge stamdandonesia.

» It can be shown that the baseline is the contionadf a current lagoon system for managing
wastewater. In particular, the current lagoon basstem is in full compliance with existing rules
and regulations;

As described in section B. 4 below, the baselirtbesutilization of the current lagoon system for
managing wastewater. Also, the current lagoon bagsim is in full compliance with existing rulesda
regulations of the Republic of IndonesiAt present, BAJ is discharging its final effluewhich is from
the existing lagoon based wastewater treatmengsyso the adjacent river. The COD out from the
lagoon system is lower than 250 mg/liter, whicthis discharge standard for the tapioca industry.

» The depth of the anaerobic lagoons should be st lem;

The designed depth of the anaerobic lagoons vaides3.4 m to 6 m. Actual depth of the wastewater i
the lagoons varies from 2.4 mto 5.7 m.

» The temperature of the wastewater in the anaetagaons is always at least T%
Annual minimum temperature of the wastewater inahaerobic lagoon is approximately 80

* In the project, the biogas recovered from the astdetreatment system is flared and/or used on-site
for heat and/or power generation, surplus biog#siisd,;

The Project utilizes the biogas recovered fromUA&B system for power generation and surplus biogas
is flared.

» Heat and electricity needs per unit input of théev&reatment facility remain largely unchanged
before and after the project;

While there is no heat and electricity needs fosteaater treatment using the existing lagoon based
treatment system, the new wastewater treatmergrayssing anaerobic digesters needs to consume a

2 Ajit P. Annachhatre and Prasanna L. Amatya (2000ASB Treatment of Tapioca Starch Wastewater” raaliof
Environmental Engineering, December 2000, 11495211

% Ministerial Decree No. KEP-51/MENLH/10/1995: LiguiVaste Quality Standards for Industrial Activities
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small amount of electricity. It is expected to 85223 MWh of electricity annually to treat
approximately 5,920,000 Yof wastewater, which means that approximately @\S® of electricity is
needed to treat 1%of wastewater. Not only the required amount ottleity for wastewater treatment
is relatively small, but also the electricity reiqud will be produced by the Project activity. THere, it
can be considered that the energy needs per puoit @i the water treatment facility remain largely
unchanged before and after the Project.

« Data requirements as laid out in the related MomitpMethodology are fulfilled. In particular,
organic materials flow into and out of the consétklagoon based treatment system and the
contribution of different removal processes camjbantified (measured or estimated)

As described in section B.7 below, data requiremeiilt be fulfilled. Organic materials flow into dn
out of the considered lagoon based treatment syaibehthe contribution of different removal processe
will be measured and quantified.

The baseline methodology will be used in conjunctiath the approved monitoring methodology
AMO0022 version04.

B.3.  Description of how the sources and gases inded in the _project boundary \

Source Gas | Included? | Justification / Explanation
CO, | Excluded Originating from a biogenic
- source, considered carbon
CH, emissions from
the open lagoon neut'ral —
CH; | Included Main GHG emission source
o N,O | Excluded Negligible
D On site CQ CO, | Included Main GHG emission source
8 emissions from CH, | Excluded Negligible
@ fossil fuel displaced N,O | Excluded | Negligible
by biogas
Grid CO, emissions| CO, | Included Main GHG emission source
from fossil fuel CH,; | Excluded Negligible
displaced by biogas$ N,O | Excluded Negligible
CH, emissions from CO, | Excluded Originating from a biogenic
the open lagoon source, considered carbon
neutral
CH; | Included Main GHG emission source
> N,O | Excluded Negligible
= CH4 emissions CO, |Excluded | Originating from a biogenic
2 from the new source, considered carbon
] wastewater neutral
-% treatment facility | CH, | Included Main GHG emission source
a N,O | Excluded | Negligible
CH4 emissions CO, | Excluded Originating from a biogenic
from inefficient source, considered carbon
combustion and neutral
leaks CH; | Included Main GHG emission source
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| | [N,O [ Excluded | Negligible |

B.4.  Description of how the_ baseline scenaris identified and description of the identified
baseline scenario:

As per the baseline methodology, the baseline h&tation follows a six-step process below.

Step 1: List a range of potential baseline options

Step 2: Select the barriers from the range of pgiatelmarriers
Step 3: Score the barriers

Step 4: Compare which is the most plausible bas@ption
Step 5: Investment Analysis

Step 6: Conclusion

Step 1: List a range of potential baseline options

Following alternatives are considered as potebaakline scenarios.

Alternative 1: Continuation of the current situatio

Alternative 2: The Project is undertaken withoutM Bssistance. (Anaerobic digestion system)
Alternative 3: Aerobic wastewater treatment sysfaativated sludge or filter bed treatment)
Alternative 4: Direct release of wastewater to arbg water body

Step 2: Select the barriers from the range of potdial barriers

The following barriers that may prevent the implata¢ion of the considered alternatives are selected

Legal barriers

Technical barriers
Financial barriers

Social barriers

Business culture barriers

aOrwONPE

Step 3: Score the barriers

Each barrier selected in Step 2 is scored by asiig@a range of potential questions.
1. Legal barrier
« Does the practice violate any host country lawsegulations or is it not in compliance with them?

At present in Indonesia there are no regulatorgomtractual requirements which enforce
implementation of a specific wastewater treatmealnology such as anaerobic digester or aerobic
treatment system to cassava processing plant$ffeerd treatment. Current Indonesian law allows
utilization of open lagoon systems for wastewatesitinent in tapioca industry. BAJ currently mebés
industrial effluent discharge standards for thedeg industry by utilizing the existing open lagdmased
wastewater treatment system. Therefore, alternatohees not face any legal barriers.
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Since alternative 2 and 3 improve the wastewagatitnent system and do not violate any laws or
regulations in Indonesia, they also do not facellegrriers.

Direct release of starch processing wastewatemtembodies without further treatment will resalt i
violation of the effluent discharge standards sethle laws and regulations of Indonesia. Therefore,
Alternative 4 cannot be considered the baselinesegcluded from further assessment.

2. Technical barrier

 Is this technology option currently difficult to pinase through local equipment suppliers?
« Are skills and labor to operationalize and maintais technology in country insufficient?
 Is this technology outside common practice in samihdustries in the country?

* |s performance certainty not guaranteed withinrolee limits?

* Is there real, or perceived, technology risk asgedi with the technology?

Alternative 1 has been a common way of handlingewvester from tapioca starch production in
Indonesia. In Lampung province, most of the tap&teach production facilities utilize open lagoon
based systems for treating wastewater. The retatduhology, skills and labor are readily available
Indonesia and there are few risks associated wightéchnology. Therefore, Alternative 1 dose aotef
technical barriers.

At present in Lampung province, only a few tapietarch processing facilities adopt anaerobic
bioreactor technology for wastewater treatmentc&the related technology, such as UASB digesters,
generators are not available domestically, BAJaksgtito adopt foreign technology which has reliable
track records. Even though BAJ is the largest @giarch produce in Indonesia, it only reliestan t
lagoon based wastewater treatment system at fciliies in Indonesia. Most of other starch proes
are also using lagoon treatment system for wasesvireiatment. Due to such practice, not only in BAJ
but also in Indonesia, skills and labor to operalze and maintain the new wastewater treatment
system properly is not sufficient. These facts eatail significant performance and technologysisk
effluent treatment. Therefore, Alternative 2 fasteng technical barriers.

Similar technical barriers are also applied to @mbic wastewater treatment system. As mentioned
above, most of the starch producers are using tagaeed wastewater treatment system in Indonesia.
Aerobic treatment system is not common practicganch produce industry in Indonesia and starch
producers including BAJ can have difficulties ireogting and maintaining the system properly due to
the lack of experiences and knowledge. Also comsigehe high organic load of the starch wastewater
there could be strong performance uncertainty piyépg this technology in starch industry. Therefor
Alternative 3 also faces strong technical barriers.

3. Financial barrier

* Is the technology intervention financially lesgattive in comparison to other technologies (taking
into account potential subsidies, soft loans omtamdows available)?

* Is equity participation difficult to find locally?

* |s equity participation difficult to find internatnally?

» Are site owners/ project beneficiaries carrying ani?

* Is technology currency (country) denomination &%is
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* Is the proposed project exposed to commercial risk?

At present, BAJ is utilizing open lagoon basedaystTherefore, Alternative 1 does not face any
financial barriers.

Compared with the current practice, both anaerdigiesters and aerobic treatment systems entail high
initial and O&M costs. BAJ does not plan to ins&atiaerobic digesters or an aerobic treatment system
its own capital because the existing wastewatetrtrent system fulfills all regulatory requiremefus
industrial wastewater discharge in Indonesia. Hasibility study conducted before the implementatio
of the Project activity investigated the finan@étractiveness of the Project activity. In the fiedisy

study, two scenarios for anaerobic treatment sysiere considerédHowever, without the additional
benefit from CDM, it is concluded that the contitiaa of the current practice is the best optionBéd
considering the capital needs for the expansiatsahain business. Due to this reason, it is diffior
BAJ to find local/ international equity investor.

The interest shown by Sumitomo Corporation (Japad)partial capital cost funding from NEDO are
contingent on the Project being implemented as M@Btivity. The Project site owner and the Project
beneficiaries will face the risk of introducing @nepletely new technology. Based on the above
arguments, it is concluded that Alternatives 2 aridce a significant financial barrier.

4. Social barrier
* Is the understanding of the technology low in thetltountry/ industry considered?

Since Alternative 1 is currently used at the Progite and is common practice in Indonesia, noadoci
barriers are identified.

Alternative 2 and 3 face certain social barriesoamted with the low understanding of the techgplo
However, it is expected that these barriers caoveecome through the public meetings and public
awareness promotion campaigns.

5. Business Culture barrier
* |s there reluctance to change to alternative managepractices in the absence of regulations?

As mentioned above, Alternative 1 is currently usdvastewater treatment and meets all regulatory
requirements of Indonesia. Therefore there is madyacaused by the change of the management
practice.

As for Alternatives 2 and 3, in the absence of l&gons that require installation of anaerobic diges

or aerobic treatment systems, BAJ would not hayeirzsentive to change the effluent treatment system
due to the technology and financial barriers memitbabove. Furthermore, BAJ has no experience in
managing anaerobic digestion or aerobic treatmestés. Therefore there are significant business
culture barriers associated with the change oftheagement practices.

* IRRs of each option are 1.44% and 6.61%, respaytiFinancial analysis for aerobic treatment sysi&not
conducted. However, without any revenue from a@rtrieiatment system, it is obvious the IRR of aerdtg@atment
system is much lower than the other options. THe ¢Blculation is provided in the separate document.
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Summary of Barrier Analysis
The table bellow summarizes the results of theidraanalysis conducted above.
Table 1: Summary of Barrier Analysis
. : > > > >
Plausible Baseline F T T =
Alternative 5 S S S
o o o 2
. = = = =.
Barrier Tested @ @ @ ®
= N w IN
Legal N N N Y
* Does the practice violate any host country laws or
: - : ; . N N N Y
regulations or is it not in compliance with them?
Technical N Y Y -
e s this technology option currently difficult to mhase N v y i
through local equipment suppliers?
e Are skills and labour to operationalize and maimthis N v y i
technology in country insufficient?
e It this technology outside common practice in simil
: N N Y Y -
industries in the country?
e Is performance certainty not guaranteed withinrtolee
= N Y Y -
limits?
e s there real, or perceived, technology risk asgedi with N i
the technology?
Financial N Y Y -

* |t the technology intervention financially lessragtive in
comparison to other technologies (taking into actou
potential subsidies, soft loans or tax window alalg)?

2
<
<

» It equity participation difficult to find locally?

* Is equity participation difficult to find internatnally?

» Are site owners/ project beneficiaries carrying ask?

« Istechnology currency (country) denomination risk?

» |s the proposed project exposed to commercial risk?

Social

e s the understanding of the technology low in theth
country/ industry considered?

Business Culture

z |z| z |z|z|z|z|z|z
< |<| z |z|z|z|<|<|<
< |<| z |z|z|z|<|<|<

* Isthere areluctance to change to alternative gemant
practices in the absence of regulation?

Step 4: Compare which is the most plausible basebnoption
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As discussed above, Alternative 1, continuatiothefcurrent situation, does not have any significan
barriers while Alternative 2, anaerobic digestigatem, and Alternative 3, aerobic treatment system,
face insurmountable technical, financial and bussraulture barriers, which prevent the implemeaotati
of these alternatives. Therefore, Alternative htowation of the current situation, is considet@the
the most plausible baseline scenario.

Step 5: Investment analysis

Since there is only one baseline option, this &temt required by the baseline methodology.

Step 6: Conclusion

Based on the above arguments, continuation ofuhent open lagoon based wastewater treatment
system is the baseline scenario in the absendeed®DM project activity.

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

As per AM0022, the Project is additional becauselthseline scenario is different from the proposed
Project activity. In the absence of the projecivitgt effluent from the plant will continue to lieeated
by the existing open lagoon system, emitting adangount of methane into the atmosphere.

As per the “Specific guideline for completing theject Design Document (CDM-PDD)”, it is required
to provide evidence that the incentive from the Ciakk seriously considered in the decision to prdcee
with the Project activity since the starting datahe Project activity is before the date of vatida.

Before the implementation of the Project activiggsibility study was conducted by project paricits
to investigate the eligibility of the Project adtywvas a CDM project activity in 2005. The feasilyil
study shows that the Project activity is diffictdtbe implemented without additional benefits frEM.
Based on the results of the feasibility study, Somo Corporation and BAJ have contracted “Joint
Implementation Agreement” to proceed the Projetiviag as a CDM project activity on 16February,
2006. The feasibility study and Joint Implement @gmnent will be submitted to DOE for validation.

| B.6.  Emission reductions: |

| B.6.1. Explanation of methodological choices: |

In order to quantify emission reductions achievedhe project activity, procedures to calculatej@ecb
emissions, baseline emissions, leakage and emissiloictions set out in the methodology are apsed
follows.

Project emissions
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Total estimated project emissions are the sumgifiiie methane emissions from the existing lagoon
based wastewater treatment system, possible megmaissions from the new anaerobic wastewater
treatment facility, from incomplete biogas combostand biogas leaks.

As per the procedures set out in AM0022 versiort@4) project emissions are estimated using the
following equations.

Eproject = ECH 4 _lagoons + ECH 4_ NAWTF + ECH 4_ IC+Leaks (1)

where:

Eoroject is the Total Project Emissions (t&€)

Echa_jagoons is the fugitive methane emissions from lagoo@©Xe)

Echa nawre is the fugitive methane emissions from the neaeaobic wastewater treatment facility
(tCOse)

Echa 1c+Leaks is the methane emissions from inefficient comiomsand leaks (tCé@)

The calculations for each component of equatiora(é&)provided below.

1) Fugitive Methane Emissions from Lagoons (Ec4 jagoons)

The digester effluent is discharged into lagoonenetit is further treated prior to its release ithte
adjacent river system. While the removal of realdiOD in lagoons is expected to occur under aerobi
conditions, Fugitive Methane Emissions from Lagoarescalculated as follows:

E =M (EF.,, [GWP,,, /1000 (2)

CH 4_lagoons lagoon _anaerobic

where:

Miagoon anaerobic 1S the amount of organic material removed by esfsie processes in the lagoon system

(kgCOD)

EFcha is the methane emission factor (kggkgCOD). 0.21kg ChlkgCOD of COD to
Methane conversion factor is used.

GWPca is the Global Warming Potential of methane (G\W2 21)

Amount of organic material removed by anaerobicesses in the lagoon systeMheon anaerabic)

M lagoon _anaerobic = M lagoon _tatal - M lagoon _aerobic - M lagoon _chemical _ox - M lagoon _ deposition (3)
where:
Miagoon total is the total amount of organic material removethie lagoon system from equation (5)
(kg COD)
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Miagoon aerobic 1S the amount of organic material degraded aeadliin the lagoon system (kg COD).
Surface aerobic losses of organic material in posskd systems equal to 254kg COD
per hectare of pond surface area and per dayusna@skto be lost through aerobic
processes.

Miagoon_chemical_ox IS the amount of organic material lost throughroftal oxidation in the lagoon system
(kg COD).

Miagoon deposiion 1S the amount of organic material lost throughasition in the lagoon system from
equation (6) (kg COD)

Amount of organic material removed in the lagoostemn M ageon tota)

M lagoon _total =M lagoon _input |:IRlagoon (5)

with M lagoon _input =M input _ total m_ RNAWTF ) (4)

where:

M agoon_input is the input of organic material from the new pobjanaerobic wastewater treatment
facility into the lagoon system (kg COD)

Riagoon is the total organic material removal ratio of thgoon. It is a project specific factor, and
is equal to the proportion of organic material regw(through all route) within the
boundaries of the lagoon system under consideration

Minput_total is the total amount of organic material fed inte tiew project wastewater treatment
facility (kg COD)

Ruawre is the total organic material removal efficiencytloé new project wastewater treatment

facility. Manufacturer’s estimate of 90% is usedagxoject specific value.

Amount of organic material degraded aerobicallthi& lagoon systemMageon aerobic)

The amount of organic material degraded aerobigaltiie lagoon system is calculated as the prooluct
default value of surface aerobic losses of orgaraterial in pond (254 kg COD/ha/day), total surface
area of the lagoons (23.32 ha) and number of dagigyear (365 days).

As per the methodology, sensitivity analysis wasdtmted in order to determine the effect of change

the surface aerobic loss of COD to the emissionagons. The results of the sensitivity analysis is
described in the Annex 3.

Amount of organic material lost through chemicaidation in the lagoon systerW(zgeon chemical_ox)

Throughout the feasibility study, it is found tilaere exists small amount of $Qn the wastewater.
The amount of Sg in the wastewater is approximately 71mg/l. Theséssof chemical oxidation
demand through chemical oxidation will be accounteithe emission reductions calculation.
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Amount of organic material lost through depositioithe lagoon system (Moon_depositich

M lagoon _ depositionl =M lagoon _input |:IRdeposition (6)
where:
Raeposition is the organic material deposition ratio of thgdon.

A series of experiment shows that approximately % 2f chemical oxygen demand is lost through
sedimentation. The details of the experiment aserileed in the Annex 3.

2) Methane emissions from new anaerobic wastewater treatment facility (Ecpa nawre)

Methane emissions from the specific anaerobic waser treatment facilities that are installed by th
Project, are assessed and estimated based on nmanitteasurements, technology supplier data and
expert estimates. They may be disregarded if dontedesvidence for their insignificance is given.

The technology provider, PAPOP CO., LTD., has est#d based on their experience that the physical
leakage from UASB system is less than 1% for systeith size similar to the project activity. To
ensure conservativeness, physical leakage facttvoodf total biogas production is used for the €cbj
activity.

3) Methane emissions from inefficient combustion emissions (Ecpa ic+Leaks)

The Project activity only involves on site eledtgigyeneration and excess biogas flaring. Therefore
methane emissions from inefficient combustion eibissare calculation as follows:

ECH 4_IC+Leaks :Vel [(DCH 4 d Eﬂl— fel ) [(BVVPCH 2t PEfIare (7)

where:

Echa 1c+Leaks is the methane emissions from inefficient comiousft COe)

Vy is the biogas combustion process volume in ététytigeneration (Nrf)
Ccra a is the methane concentration in biogas to be umedon wet basis (tQV-Nm3)5.
fa is the proportion of biogas destroyed by eledffigeneration set

® Though not specified in the baseline methodolitgg,calculated using CHlensity of 0.7168 kg CNm® CH, at
standard temperature and pressure (0 degree Ceifgiuk,013 bar) as per ACM0001ver.05 and biogahanet
concentration monitored during the project activity
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PEfiare is the project emissions from flaring of the desil gas stream (tG€) calculated

following the procedures described in the “Tootltermine project emissions from
flaring gases containing Methane” (flaring tool).

Among the options for flaring systems, enclosetefleystem is chosen by the project participants. Fo
the determination of the flare efficiency, defatdtue will be used for the calculation of project
emissions from flaring gases. Following steps anehgons from the flaring tool are used to deteamin
the project emissions from flaring of the residgas$ stream.

Step 1: Determination of the mass flow rate of theesidual gas that is flared

FM e h = Prenn X FVeen

where:
FMgg n Mass flow rate of the residual gas in hour h (kg/h
Pre.nn Density of the residual gas at normal conditimnisour h (kg/m)
FVre.h Volumetric flow rate of the residual gas in drnslsaat normal conditions in the hour h
(m¥h)
D = R,
RGnh ™ p
L XTn
MM e h
where:
Pre.nn Density of the residual gas at normal conditinisour h (kg/m)
Pn Atmospheric pressure at normal condition (101B2%
Ry Universal ideal gas constant (8314 P&mol.K)
MM g n Molecular mass of the residual gas in hour hkkagl)
Ty Temperature at normal condition (273.15 K)

MM g 1 ZZ(fVi,thMi)

where:

MM rG n Molecular mass of the residual gas in hour hikal)

fVin Volumetric fraction of component i in the resitigas in the hour h
MM; Molecular mass of residual gas component i

i The components CHCO, CQ, O,, Hy, N,

Step 2: Determination of the mass fraction of carbw, hydrogen, oxygen and nitrogen in the
residual gas

> fv,,[AM; INA;
fm , =-
b MM ¢,
where:
fm;n Mass fraction of element j in the residual gakonr h
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fVin Volumetric fraction of component i in the resitlgas in the hour h

AM; Atomic mass of element j (kg/kmol)

NA;; Number of atoms of element j in component i

MM g n Molecular mass of the residual gas in hour hkkagl)

i The elements carbon, hydrogen, oxygen and retrog

i The components CHCO, CQ, O,, Hy, N,
Step 3: Determination of the volumetric flow rate é the exhaust gas on a dry basis

This step is skipped since default value will beduBor the determination of the methane combustion
efficiency of flare.

Step 4: Determination of methane mass flow rate ithe exhaust gas on a dry basis

This step is skipped since default value will beduBor the determination of the methane combustion
efficiency of flare.

Step 5: Determination of methane mass flow rate ithe residual gas on a dry basis

™ RG,h = I:VRGh x fVCH 4,RG,h X pCH 4,n

where:

TMgeh Mass flow rate of methane in the residual gasenhour h (kg/h)

FVre.h Volumetric flow rate of the residual gas in drnslsaat normal conditions in hour h
(m¥h)

fVchareh Volumetric fraction of methane in the residual gadry basis in hour h

Pchan Density of methane at normal condition (0.716 Ky/m

Step 6: Determination of the hourly flare efficieny

Since the enclosed flare system will be installed @efault value for the flare efficiency will beed,
the flare efficiency in the hour (., ) is as follows;

- 0 %, if the temperature in the exhaust gas of ldre {T;a.e) is below 500C for more than 20 minutes
during the hour h.

- 50 %, if the temperature in the exhaust gas oflére (Ty..) is above 50@ for more than 40
minutes during the hour h, but the manufacturgrecgications on proper operation of the flare are
not met at any point in time during the hour h

- 90%, if the temperature in the exhaust gas ofldre {Ti..) is above 500 for more than 40
minutes during the hour h and the manufacturersigigations on proper operation of the flare are
met continuously during the hour h.

The Manufacturer’s specifications on proper operatf the flare are described in the section B.7.

Step 7: Calculation of annual project emissionafftaring
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I:)Eflare,y = ;TM RG,h X (1_,7flare,h) XTSS‘l
where:
PBare.y Project emissions from flaring of the residuad gageam in year y (tG©)
TMgen Mass flow rate of methane in the residual gaténhour h (kg/h)
Naen Flare efficiency in hour h
GWP:s Global Warming Potential of methane valid for doenmitment period (tC&/tCH;)

4) Methane emissions from leaks in biogas system

Leaks in the biogas system include leaks from am@geobic digester and leaks from the biogas pipelin
delivery system.

Leaks in the biogas system (i.e. pipeline leakage)anticipated to be negligible compared to the
baseline emissions due to the short distance co\mréhe pipeline from UASB reactors to gas holders
and then to the generator. The total distancheptpelines is approximately 200 m and stainlgsssp
will be utilized in construction. The pipeline wilhdergo regular maintenance and monitoring torensu
the leakage remains negligible.

Baseline Emissions

Total estimated baseline emissions are the sumgitiie methane emissions from the existing lagoon
based wastewater treatment system angéssions from the generation of power on sitefbsite.

EBL = ECH 4 _lagoon_ BL + ECOZ_pcvwer _BL (8)
where:
= is the total baseline emissions (8D

Echa lagoon 5. IS the fugitive methane emissions from lagoonth@baseline case (1G€). It is
calculated with baseline data based on equatiom (P section on project emissions.

Ecoz power 8L is the CO2 emissions from on site or off sitesfiogower generation in the baseline case
(tCO,) that is displaced by generation based on biogksoted in the anaerobic
treatment facility.

1) Fugitive methane emissions from 1agoons (Echs 1agoon BL)

Methane emissions from lagoons are calculated wesingtions (2), (3), (5) and (6). In the basetiase,
without the new anaerobic treatment facility, nestesvater material degrades before entering thelago
system and all the organic material to be treatéers the lagoons system. Therefore, equationgd
be changed for the baseline calculations as shaawb

M =M.

input _total

(11)

lagoon _input _ BL

where:
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Miagoon input B 1S the input of organic material from the newjpobd anaerobic wastewater treatment
facility into the lagoon system (kg COD)

Minput_total is the total amount of organic material fed iriite baseline wastewater treatment facility
(kg COD) It is the same amount as fed into theqmiojvastewater treatment facility.

All emission factors for surface aerobic lossesrgiinic material, aerobic degradation, deposition o
removal as well as chemical oxidation are deterchinghe same way as described for project emission
calculations.

2) On site and off site grid power generation emissions displaced by generation based on biogas
collected in the anaerobic treatment facility (Ecoz power 5L )

Displaced electricity C&emissions are:

Ecoz power = ELICEF (20)

where:

EL is the amount of electricity displaced by thecélicity generation from the biogas
collected from the anaerobic treatment facilityisTis estimated as product of: (1)
average specific electricity consumption for thépoti of the facility, estimated using 3
years historical data: and (2) the annual prodactio

CEF is the carbon emission factor for the electidisplaced by the electricity generated

from the biogas. (tC@/MWh).

For the purpose of ex-ante calculation, EL wasrdg@teed from the expected electricity generatiomrfro
the gen set installed as the part of the Projeotigcbecause the EL determined by the procedure
provided in the baseline methodology appear todyeid the maximum generation capacity of the
Project activity. For the ex-post calculation® #ppropriateness of th& value will be evaluated by
comparing the actual power generation and the @&k estimated as per the methodology.

For the project activity, two sources of electgidigrid and captive generation) are used in thelbaes
situation. As specifically directed in the methlmdyy, the lowest among following two values is apgl
for the calculations;

(i) CEF of the grid which is calculated based ddM0002 (tCO2e/MWh)
(i) CEF of the on site electricity generation gmuient displaced (tCO2e/MWh)

CEF of the grid (0.82 tC@/MWh) is utilized in the Project calculations besa it was smaller than the
CEF of the on site electricity (0.91 tg&dMWh). Details of the CEF calculations are indddn Annex
3.

Leakage
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As per the methodology, leakage is considered toeigéigible.

Emission Reductions

Emission reductions, ER (tG€) are calculated as the difference between tlélaseline emissions
(equation (8)) and the total project emissions &tigu (1)). Leakage is considered to be negligible.
ER=E, -E (12)

project

It has to be verified that the emissions of,Gtdm the lagoons in the baseline scenario ardigbter
than the total emissions of biogas from the digemte the lagoons in the project scenario. Theeefor
calculate:

ECH 4_lagoon_ BL _(ECH 4_lagoon + ECH 4_NAWTF + ECH 4_coll ) (13)
where:
Echa_col is the amount of methane expressed in gg}©ontained in the biogas collected from the

anaerobic treatment facility (i.e. the sum of th@ghs sent to generation sets and biogas
sent to the flare)

If the result of the equation (13) is positivewitl be deducted from the result obtained throuuh t
equation (12) in order to obtain the final estimatof the emission reductions.

For the purpose of ex-ante calculation, it is aslithat the emissions of Gftom the lagoons in the
baseline scenario are equal to the total emissibb®gas from the digester and the lagoons in the
Project. Therefore, equation (13) sums up to aewis disregarded in the emission calculations.

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

Data / Parameter: ERcha

Data unit: kg CH kg COD

Description: Methane emission factor

Source of data used: Estimated by project develaper part of feasibility study

Value applied: 0.21

Justification of the The primary organic compound contained in the caspaocessing wastewater

choice of data or is starch, which is a poly-saccharide, a more cemplganic compound

description of compared to mono-saccharides. As the baselineotielibgy stipulates, an

measurement methods alternative CH emission factor is estimated and applied for tlogegt activity.

and procedures The maximum Chlproducing capacity (§, 0.21 kg CH/kg COD, stated in

actually applied : approved baseline methodology AM0013 “Avoided ma&hamissions from
organic waste-water treatment” is selected forRt@gect. As discussed in
AMO0013, this value is based on the default IPCQi@dbr B, 0.25 kg CH/kg
COD, taking account of the 50 — 100% uncertainbtgea and it is applicable tp
all organic wastewater types. Considering the tiaat this value has been
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established as the result of comprehensive dismssimong the methodolog
panel as well as the CDM Executive Board, it i®aservative and transparer
approach for the project participant to adopt taikie for the methane
emission factor. The choice of this value is alssiified by the research
conducted for the tapioca starch wastewater. Acegrib the results from the
research, ClHemissions factor is estimated as a range of 0224
kgCHy/kgCOD. The selected value of 0.21 kggkdCOD for CH, emission
factor is lower than the lowest range of the resintim the research.

r—"‘

Any comment:

Data / Parameter: Ragoon

Data unit: %

Description: Organic material removal ratio

Source of data used: Estimated by project develaper part of feasibility study
Value applied: 98.76

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

Estimated by project developer using historical Cd2iia of wastewater
entering open lagoon treatment system and of wasésweaving open lagoon
treatment system. Data in more detail is describélde Annex 3.

v

Any comment:

Data provided in Annex 3

Data / Parameter: Ryeposition

Data unit: %

Description: Organic material deposition ratio

Source of data used: Estimated by project develaper part of feasibility study
Value applied: 2.27 (Project scenario), 2.27 (Basedcenario)

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

Estimated by project developer throughout the arparts

]

Any comment:

Details are described in the Annex 3.

Data / Parameter:

Proportion of methane emitted fran UASB digesters

Data unit: %

Description: Proportion of methane emitted from WBA$gesters
Source of data used: IPCC default value

Value applied: 1

Justification of the
choice of data or
description of
measurement methods

The technology provider, PAPOP CO., LTD., has et the physical

leakage based on their experiments conducted éoottier project that have

similar size to the Project activity. The resuli®w that the physical leakage
5 from UASB system is less than 1%. To ensure coas@eness, physical

and procedures

leakage factor of 1% of total biogas productionssd for the Project activity.
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actually applied :

Any comment:

Data / Parameter:

Lagoon Surface area

Data unit: ha

Description: Total Lagoon area

Source of data used: Project developer

Value applied: 23.32 (project scenario) / 29.8%éhae scenario)

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

Some of the lagoon used for wastewater treatmdhbeti be used after the
implementation of the Project activity.

Any comment:

Details are described in the Annex 3.

Data / Parameter: CEF
Data unit: tC@MWh
Description: Carbon emission factor for the eledlyidisplaced by the electricity generate

from the biogas

Source of data used:

Value applied:

0.82

Justification of the
choice of data or
description of
measurement methods
and procedures
actually applied :

~
]

The project activity involves displacement of bgtid electricity and captive

generated electricity. As per the methodology stimaller of the following two

values was chosen as the CEF;

(i) CEF of the grid which is calculated based c®dM0002 (tCO2e/MWh)

(i) CEF of the on site electricity generation gmuient displaced
(tCO2e/MWh)

CEF of the grid is chosen for the project calcolasi because it was smaller

than the CEF of the on site electricity.

Any comment:

Data provided in Annex 3.

Data / Parameter: Density of CH

Data unit: Kg CH/Nm® CH,

Description: Density of methane at standard coowli{D degree Celsius, 1,013 bar)
Source of data used: ACMO0001ver.04

Value applied: 0.7168

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

]

As provided by the approved methodology ACM00O01.
Being a physical property of methane ({LHhe value is constant at standard
condition (O degree Celsius, 1,013 bar).

Any comment:

B.6.3 Ex-ante calculation of emission reductions:
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Project emissions

Eproject = ECH 4_lagoons + ECH 4_NAWTF + ECH 4 _|C+Leaks
=17,718(tCO,e/ yr) + 2535(tCO,e/ yr) +11,020(tCO,e/ yr)
=31,263(tCO,e/ yr)

1) Fuaitive methane emissions from |agoons (Ecia iagoons)

E = M lagoon _anaerobic [EFCH 4 [GVVPCH4 /1000
=4,017,696(kg COD) x 021(kgCH,, / kg COD) x 21(tCO,e/tCH,) / 1000(kg /t)

=17,709(tCO,e)

CH 4 _lagoons

Total amount of organic material removed by anaerptbcesses in the lagoons systemdM anaerobk

M = M lagoon _tatal - M M M
=6,603039(kg COD) - 2161997(kg COD) - 273575(kg COD) -151,771(kg COD)

=4,015696(kg COD)

lagoon _anaerobic lagoon _aerobic - lagoon _chemical _ox - lagoon _ deposition

Total amount of organic material removed in thetaysystemMNagoon total)

M = M lagoon _input [ I%agoon

=6,685945(kg COD)x0.9876
=6,603039(kg COD)

lagoon _total

Input of organic material from the new project anodec wastewater treatment facilithlGgoon input)

M lagoon _input = M input _total [(1_ RNAWTF)
=66,859450(kg COD)x (1- 0.9)
= 6,685945(kg COD)

Amount of organic material degraded aerobicallthie lagoon systenMageon aerobic)

M tagoon._aercsic = 254(kg COD / ha/ day)x 23.32(ha)x 365(day) = 2161997(kg COD)

Amount of organic material lost through chemicaidaxion in the lagoon systerW(ageon chemical ox)

M agoon_cremca_ox =651x0.071x5,918850+1,000=273575kg COD

Amount of organic material lost through depositiorthe lagoon systemVlageon deposition)
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M lagoon _ deposition =M lagoon _input [Rdeposition
=6,685945(kg COD)x0.0227

=151771(kg COD)

2)Methane missions from new anaerobic wastewater treatment facility (Echa nawte)

ECH 4_NAWTF = (ECH 4_lagoon_BL - ECH 4_Iaggon) x 001
=[271098(tC0O,€)-17,709tCO,e)]x 001
=2534(tCO,¢)

3)Methane emissions from inefficient combustion emissions and |leaks in biogas system (Ecyia 1ctieak)

Ec 4 IC+Leaks — (Zvr (Ceyy 4 r - f,) [GWR,,,) + PE,.

=16,401061(Nmbiogas)x 0.000466{CH,, / Nbiogas)x (L - 099) x 21(tCO,, /tCH,,) +9,415(tCO,,)
=11020 (tCO,€)

8760 GVVP
PE sy =0 TM e X A= gaen) X——at
flare,y hz_;, RG,h flare,h 1000
8760 21

=3'51180% (L- 09)x =9,415(tCO,¢€)
h-1

1000

T e = FVeen X NVewaren X Pcran
=10997x 065%0.716=51180

Baseline emissions

Total estimated baseline emissions are the sumgitife methane emissions from the existing lagoon
based wastewater treatment system angdd@ssion from the generation of power on site @ffigite

EBL = ECH 4_lagoons_ BL + ECOZ_ power _ BL
=271098(tCO,e/ yr) +31,600(tCO,e/ yr)
=302699 (tCO,e/ yr)

1) Fugitive methane emissions from 1agoons((Ech4 1agoon 8L) )

ECH 4_lagoons_ BL = M lagoon _anaerobic_ BL [EFCH 4 [GVVPCH 4 /1000
=61473569(kg COD)x 021(tCH, / kg COD)x 21/ 1000(kg /t)

=271098(tCO,e)
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Total amount of organic material removed by anaerptbcesses in the lagoons system

_(MI agoon_anaerobic BL)
M

= M M lagoon _aerobic_ BL - M M

=66,030393-2,765539- 273575~ 1517,710
=61473569(kg COD)

lagoon _anaerobic_ BL lagoon_tatal _BL - lagoon _chemical _ox_ BL - lagoon _ deposition_ BL

Total amount of organic material removed in thedtaysysteMNagoon total_sL)

M

=M lagoon_input _BL X I:qagoon
=M input _total X Rlagoon

=66,859450(kg COD)* 0.9876
=66,030393(kg COD)

lagoon _total _BL

Amount of organic material degraded aerobicallthi& lagoon systenMageon aerobic BL)

M tagoon_aercsic_s. = 254(kg COD / ha/ day)x 29.83ha)x 365(day)= 2,765539(kg COD)

Amount of organic material lost through chemicaidaxion in the lagoon systerW(ageon chemical ox 5L )

M = 651x0.071x5918850+1,000=273575 (kg COD)

lagoon_chemical _ox_BL —

Amount of organic material lost through depositiornhe lagoon systemMageon deposition BL)

M = M lagoon_input _ BL [ Rdeposition

=66,859450(kg COD) x 0.0227
=1517,710(kg COD)

lagoon _ depositionl _ BL

2) On site and off site grid power generation emissions displaced by generation based on biogas
collected in the anaerobic treatment facility (Ecop power 5)°

Ecos pomer s = ELICEF
=38537(MWh)x 082(tCO, / MWh)
=31600 (tCO,)

Leakage

® The above calculations are performed for the cA8eMW total generation capacity. However, if dper
decides to increase total generation capacity @NW, baseline emissions reduction from power geatien will
increase accordingly.
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As per the methodology, leakage is considered toeigéigible.
Leakgae=0 (tCO.,€)
Emission Reductions
ER = EBL - Eproject
=302699(tCO,e/ yr)-31,263tCO,e/ yr)
= 271436(tCO,e/ yr)
ECH 4_lagoon _ BL _(ECH 4 _lagoon + ECH 4 _NAWTF + ECH 4_call ) = O(tcoze/ yr)
ER = 271050(tCO,e/ yr)
| B.6.4 Summary of the ex-ante estimation of emissiageductions: |
Year Estimation of Estimation of Estimation of Estimation of
project activity | baseline emissiong leakage overall emission
emissions reductions
(tonnes of CO2e)| (tonnes of CO2e) | (tonnes of CO2e)| (tonnes of CO2e)
Year 1 (Sept 2007 31,263 302,699 0 271,436
— Aug 2008)
Year 2 (Sept 2008 31,263 302, 699 0 271, 436
— Aug 2009)
Year 3 (Sept 2009 31,263 302, 699 0 271, 436
— Aug 2010)
Year 4 (Sept 201¢ 31,263 302, 699 0 271, 436
— Aug 2011)
Year 5 (Sept 2011 31,263 302, 699 0 271, 436
— Aug 2012)
Year 6 (Sept 20172 31,263 302, 699 0 271, 436
— Aug 2013)
Year 7 (Sept 2013 31,263 302, 699 0 271, 436
— Aug 2014)
Total {tonnes of 218,841 2,118,892 0 1.900,052
COge)

| B.7 Application of the monitoring methodology and @scription of the monitoring plan: |

| B.7.1 Data and parameters monitored: |

| Data / Parameter: | Wastewater flows entering the prigct treatment facility
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Data unit: m/ year
Description: The volume of wastewater flows entgiimto the new anaerobic digestion

system

Source of data to be
used:

Measured by project developer

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

5,918,850

Description of

measurement methods

and procedures to be
applied:

v

Measured continuously by flow meters.

QA/QC procedures to
be applied:

Flow meters will undergo maintenance / calibrasabject to appropriate
industry standards.

Any comment:

Used for project emissions and basedmissions calculation. The value appl
for the purpose of ex-ante estimation was calcdlateng the daily flow rate of
wastewater (16,911 ¥day) measured on-site as a part of feasibilitggtand
annual operating days of the plant (350days).

ed

Data / Parameter:

Wastewater flows leaving projectreatment facility

Data unit:

m/ year

Description:

The volume of wastewater flows leaving new anaerobic digestion system

Source of data to be
used:

Measured by project developer

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

5,918,850

Description of

measurement methods

and procedures to be
applied:

]

Measured continuously by flow meters.

QA/QC procedures to
be applied:

Flow meters will undergo maintenance / calibrasabject to appropriate
industry standards.

Any comment:

Used for project emissions calculatidie value applied for the purpose of e
ante estimation was calculated using the daily flate of wastewater (16,911
m’/ day) measured on-site as a part of feasibilitggtand annual operating da
of the plant (350days).

/s

Data / Parameter:

Wastewater organic material conagration entering the project treatment
facility

Data unit:

kg COD/ rh

Description:

COD concentration of the wastewateermg the new anaerobic digestion
system

Source of data to be

Measured by project developer
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used:

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

11.296

Description of
measurement methods
and procedures to be
applied:

Daily sampling of the untreated process efflueritveé conducted. COD
5 concentration will be analyzed daily at the Progt#. To ensure accuracy, tes
will be carried out under the supervision of anradited laboratory each week

QA/QC procedures to
be applied:

Sampling and analysis will be carried out adhetsmpternationally recognized
procedures

Any comment:

Used for project emissions and basedmissions calculation

Data / Parameter:

Wastewater organic material conagration leaving the treatment facility

Data unit:

kg COD/ rh

Description:

COD concentration of the wastewatavileg the new anaerobic digestion
system

Source of data to be
used:

Measured by project developer

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

1.1296

Description of
measurement methods
and procedures to be
applied:

Daily sampling of the UASB reactor effluent will kenducted. COD
5 concentration will be analyzed daily at the Progt#. To ensure accuracy, tes
will be carried out under the supervision of anradited laboratory each week

QA/QC procedures to
be applied:

Sampling and analysis will be carried out adhetsmpternationally recognized
procedures

Any comment:

Used for project emissions calculatitime value used in section B.5 is
calculated using COD concentration entering th¢gptdreatment facility
(11.296 kg COD/ m3) and the assumed total orgaatenal removal efficiency
of the new project wastewater facility (0.9).

Data / Parameter: Rnawte
Data unit: Fraction
Description: Total organic material removal effiooy of the new project wastewater facility.

Source of data to be
used:

Calculated using COD concentration entering th¢eptdreatment facility and
COD concentration leaving the treatment facility.

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

0.9

Description of
measurement methods

Calculated using COD concentration entering th¢eptdreatment facility and

5 COD concentration leaving the treatment facility.

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.

ts

ts



)

PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03

UNFCCe

i

CDM - Executive Board

page 31

and procedures to be
applied:

QA/QC procedures to
be applied:

Sampling and analysis will be carried out adhetsmpternationally recognized
procedures

Any comment:

Data / Parameter:

Electricity generated

Data unit:

MWh

Description:

Electricity generated from the bioga#iected in the anaerobic treatment facil
and consumed on site or sent the grid

Source of data to be
used:

Measured by project developer

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

41,760 (electricity generated)
38,537 (electricity that displaces the on-site gateal electricity or grid
electricity)

Description of

measurement methods

and procedures to be
applied:

v

Measured continuously using electricity meters

For the purpose of ex-ante calculation, electriggyerated by the project
activity was assumed as follows: 5MW24hours/yeax 348 days/year. As
explained in Section A.2, the project developenglt increase the generatior
capacity to 8.0 MW depending on the amount of sogenerated by the UASB
reactors. This will influence in no way other aggeof the project. In this case
expected annual power generation will increaseou6t816 MWh (= 8 MWX
24 hours/yeax 348 days/year). For the calculation of emissiomuctidns, the
electricity used for the operation of a UASB systeith be deducted.

QA/QC procedures to
be applied:

Electricity meters will undergo maintenance / caltipn subject to appropriate
industry standards.

Any comment:

Data / Parameter:

Biogas sent to flares (M)

Data unit:

Nmibiogas

Description:

Surplus biogas sent to flare system

Source of data to be
used:

Measured by project developer

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

9,237,443

Description of

measurement methods

and procedures to be
applied:

]

Measured continuously by flow meters

QA/QC procedures to
be applied:

Flow meters will undergo maintenance / calibrasabject to appropriate
industry standards

Any comment:

Used for project emissions and emmssreduction calculation
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Data / Parameter:

Biogas sent to generation sets {)/

Data unit:

Nmibiogas

Description:

Biogas sent to generation facility aised for electricity generation

Source of data to be
used:

Measured by project developer

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

16,401,061

Description of

measurement methods

and procedures to be
applied:

v

Measured continuously by flow meters

QA/QC procedures to
be applied:

Flow meters will undergo maintenance / calibrasabject to appropriate
industry standards

Any comment:

Used for project emissions and emimssreduction calculation

Data / Parameter:

Biogas methane concentration

Data unit:

%

Description:

Percentage of methane in the biogas

Source of data to be
used:

Measured by project developer

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

65

Description of

measurement methods

and procedures to be
applied:

]

Measured continuously by near infrared spectrometry

QA/QC procedures to
be applied:

Near infrared spectrometry will undergo maintenahcaibration subject to
appropriate industry standards

Any comment:

Used for project emissions and emimssreduction calculation

Data / Parameter:

Ccha

Data unit:

t CH/ Nn?’ biogas

Description:

Methane concentration in biogas

Source of data to be
used:

Measured by project developer

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

0.000466

Description of

Calculated using biogas methane concentratiofo(8&®lume/volume) and
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measurement methods
and procedures to be
applied:

5 methane density at standard condition (0.7168 ki)

QA/QC procedures to
be applied:

Near infrared spectrometry will undergo maintenahcaibration subject to
appropriate industry standards.

Any comment:

Data / Parameter:

Project emissions from flaring otthe residual gas stream”E )

Data unit:

tCQ

Description:

Project emissions from flaring of the residual gastream

Source of data to be
used:

Measured/Calculated

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

9,415

Description of
measurement methods
and procedures to be
applied:

Calculated as per the guideline of “Tool to defemproject emission from
5 flaring gases containing Methane”.

QA/QC procedures to
be applied:

The parameters used for determining the projecsgoms from flaring of the
residual gas stream in yearBEg.e) Should use the QA/QC procedures as pe
the “Tool to determine project emissions from fi@rigases containing
Methane”.

Any comment:

The parameters used for determiniagtbject emissions from flaring of the
residual gas streanE;4) should be monitored as per the “Tool to determin
project emissions from flaring gases containinghdee”.

D

Data / Parameter: fvn
Data unit: -
Description: Volumetric fraction of component itlme residual gas in the hour h where i =

CH,, CO, CQ, G, Ha, Ny

Source of data to be
used:

Measurements by project developer using a contsigas analyzer

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

CH,: 65%
CO: 0%
CO,: 0%
O;: 0%
H,: 0%
N2: 35%

Description of
measurement methods
and procedures to be

This parameter will be monitored continuously aatiies will be averaged
5 hourly. The same basis (dry or wet) will be consedefor this measurement an
the measurement of the volumetric flow rate ofrmdual gas (Fxs ) when

applied:

the residual gas temperature exceed§ 60
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QA/QC procedures to
be applied:

Analysers will be periodically calibrated accordilmghe manufacturer’s
recommendation. A zero check and a typical valezklwill be performed by
comparison with a standard certified gas.

Any comment:

As a simplified approach, project pgrants may only measure the methane
content of the residual gas and consider the rantppart as N

Data / Parameter: FVke.n
Data unit: nvh
Description: Volumetric flow rate of the residuasgin dry basis at normal conditions in th

hour h

9%}

Source of data to be
used:

Measurements by project developer using a flow mete

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

1099.7

Description of
measurement methods
and procedures to be
applied:

This parameter will be monitored continuously aatiies will be averaged

5 hourly. The same basis (dry or wet) will be consedefor this measurement an
the measurement of volumetric fraction of all comgais in the residual gas
(fvin) when the residual gas temperature exceeds. 60

QA/QC procedures to
be applied:

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

Any comment:

Data / Parameter: Thare
Data unit: (6
Description: Temperature in the exhaust gas ofléne

Source of data to be
used:

Measurement by project developer

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

600C

Description of
measurement methods
and procedures to be
applied:

This parameter will be monitored continuously. Tengture of the exhaust gas

5 stream in the flare will be measured by a Type @rtiocouple. A temperature
above 50 indicates that a significant amount of gases tltdsing burnt and
that the flare is operating.

QA/QC procedures to
be applied:

Thermocouples will be replaced or calibrated eyeyr.

Any comment:

An excessively high temperature at the samplingtp@bove 700 ) may be an
indication that the flare is not being adequatgigrated or that its capacity is
not adequate to the actual flow.

Data / Parameter:

Minimum flow rate

Data unit:

mvhr
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Description:

Minimum flow rate for the operationftdre system

Source of data to be
used:

Measurement by project developer

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

1099.7

Description of
measurement methods
and procedures to be
applied:

This is a manufacture’s specification for the propgeration of flare system. T
5 ensure that the flare system is operating adeguat@himum flow rate of 600
m*/hr should be met. This parameter will be monitaredtinuously by a flow
meter.

QA/QC procedures to
be applied:

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

Any comment:

Data / Parameter:

Operating pressure

Data unit:

mBar

Description:

Operating pressure of flare system

Source of data to be
used:

Measurement by project developer

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

200 mBar

Description of
measurement methods
and procedures to be
applied:

This is a manufacture’s specification for the propgeration of flare system. T

5 ensure that the flare system is operating adeguateérating pressure of 100 ~+
250 mBar should be met. This parameter will be nooed continuously by a
pressure gauge.

QA/QC procedures to
be applied:

Pressure gauges are to be periodically calibratedrding to the manufacturer’
recommendation.

Any comment:

Data / Parameter:

Gen set combustion efficiency {Jf

Data unit:

%

Description:

Proportion of biogas combusted by gatien facility

Source of data to be
used:

Measured by project developer

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

99

Description of
measurement methods
and procedures to be

Generation set combustion efficiency will be defeed annually during regula
5 O&M down time and as part of the regular O&M schiedu

applied:
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QA/QC procedures to
be applied:

Generation set combustion efficiency will be caliled annually.

Any comment:

Used for project emissions calculation

Data / Parameter:

Amount of chemical oxidising ageis entering system boundary

Data unit:

tonnes/m

Description:

Amount of chemical oxidising agent$egimg system boundary

Source of data to be
used:

Measured by project developer

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

SO/ : 71mglliter of wastewater

Description of
measurement methods
and procedures to be
applied:

Continuously monitored whether oxidative chemigaaes are utilized in the
5 process.

QA/QC procedures to
be applied:

Regular samples will test for concentration of @silty agents where they are
identified as being likely to be present in wastewahen they are part of the
process

Any comment:

Used for project emissions and basedmissions calculation

Data / Parameter:

Flow of wastewater directly to tle current wastewater treatment system

Data unit:

m

Description:

Volume of flow of wastewater directtythe current wastewater treatment
system and bypassing the new wastewater treatmeitityf

Source of data to be
used:

Measured by project developer

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

0

Description of

measurement methods

and procedures to be
applied:

Bypass flow is measured by an electromagnetic floter.

]

QA/QC procedures to
be applied:

Monitoring equipment will undergo maintenance flwation subject to
appropriate industry standards

Any comment:

Used for project emissions calculation

Data / Parameter:

Loss of biogas from pipeline

Data unit:

%

Description:

Loss of biogas from pipeline

Source of data to be
used:

Measured by project developer

Value of data applied

0
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for the purpose of
calculating expected
emission reductions in
section B.5

Description of
measurement methods
and procedures to be
applied:

Integrity of biogas pipeline for losses of biogasthane will be tested annually
5 through pressurizing the system and establishiaggure drops through leakage.

QA/QC procedures to
be applied:

Annual checks to be carried out to internationahdards

Any comment:

Used for project emissions calculation

Data / Parameter:

Organic material removed from watewater facility

Data unit:

t COD

Description:

Organic material removed from wast@wn#cility

Source of data to be
used:

Measured by project developer

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

60,173

Description of
measurement methods
and procedures to be
applied:

Removal of COD after monitoring and prior to ertrythe lagoon system shou
5 be recorded to ensure CH4 emissions are not ovesgetl. This may be
material screened out after the wastewater coret@ontris recorded

QA/QC procedures to
be applied:

Any comment:

Data / Parameter:

Biogas calorific value

Data unit:

JINM

Description:

Calorific value of biogas

Source of data to be
used:

Measured by project developer

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

24,128

Description of

measurement methods

and procedures to be
applied:

Measured annually by accredited laboratory

]

QA/QC procedures to
be applied:

Measured annually by accredited laboratory

Any comment:
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B.7.2 Description of the monitoring plan:

All monitoring equipment will be installed by expeand regularly calibrated to the highest starslayd
BAJ. BAJ will form a team to maintain and operdte Project activity and monitor the parameters

required by the methodology. The team will compafsa plant manager, a Production/Biogas plant

supervisor, a Genset plant supervisor and opewdtsiaff. Figure 3 outlines the structure of operal

and management of the Project activity.

PLANT MANAGER

PRODUCTION / BIOGAS
PLANT SUPERVISOR

GENSET PLANT
SUPERVISOR

LAB STAFF I | PLANT STAFF I
(SHIFT 1,2,3) M & E MAINTENANCE STAFF (SHIFT 1,2,3)

Figure 3. Operational and management structureeoPtoject activity

The team will be the authority that is responsiblethe management and operation of the Project
activity which includes the monitoring of the parters required for the emission reduction calcoiati

Plant manager will be responsible for the managewfetihe team. Plant manager’s responsibilities

include:

- To review and approve the monthly monitoring report
- To review and approve the calibration schedule
- To review and approve the regular training plan

- To review the results of the calibration and thgutkar training
- To review and approve an Emergency Management Plan
- To ensure the corrective actions for erroneous ureasents and uncertainty

Production/Biogas plant supervisor and Genset @apérvisor will be responsible for the supervisién
the staff and the review of the monitored paranset®upervisors’ responsibilities include:

- To review the daily recorded parameters and regggtegated data to the Plant manager on a

monthly basis

- To prepare the calibration schedule as per thawmewmndation of the manufacturer
- To prepare/conduct the regular training plan
- To prepare an Emergency Management Plan

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.



UNFCCe

@\& PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 A
S5 ~

CDM - Executive Board page 39

- Toinitiate the corrective actions for any erroneaweasurement and uncertainty found

Each staff will monitor the assigned parametersamtiuct lab experiment on a timely basis. Opesator
are also responsible for reporting erroneous measemt, uncertainty of the parameters for whichhes/s
is responsible.

Monitored parameters and experiment results willde®rded in SCADA system. To ensure the proper
operation and maintenance of the Project actittiyning will be provided to the supervisors by the
technology providers.

B.8 Date of completion of the application of the bgeline study and monitoring methodology
and the name of the responsible person(s)/entity&g

The current version of the PDD is completed on pril2007 by:

Clean Energy Finance Committee
Mitsubishi UFJ Securities Co., Ltd.
Tokyo, Japan

Phone: +81 3 6213 6860
Fax: +81 362136175
E-mail: hatano-junji@sc.mufg.jp

Mitsubishi UFJ Securities Co., Ltd. is the CDM & to the Project (not a project participant).

‘ Cl Duration of the project activity: ‘

‘ C.1.1. Starting date_of the project activity ‘

21 years

‘ C.2  Choice of the crediting periodand related information: ‘

‘ C.2.1. Renewable crediting period ‘

‘ C.2.1.1. Starting date of the first crediting_period: ‘

25/09/2007 or date of registration whichever isnat

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.



g’ \) PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 )
9 UNFCCO
CDM - Executive Board page 40
c.21.2. Length of the first crediting period ‘
7 years

C.2.2.1. Starting date:

Not applicable

C.2.2.2. Length:

Not applicable
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SECTION D. Environmental impacts

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

Under the current Indonesian Law, an Environmentglact Assessment (EIA) is not required for the
implementation of the Project activity. Accorditogthe Ministry of Environment, when the project
participant applies for an Indonesian DNA approital only required to submit the documents about
EIA conducted prior to the construction/expansibbay Abung Factory.

However, the expected environmental impact of ttegeet activity was considered as a part of the
feasibility study. According to the results of fleasibility study, it is expected that the Projectivity
will improve the water quality as well as air qinali

At present, final effluent is discharged to theeriafter the wastewater is treated in the exidaggon
based wastewater treatment system. By adoptingrtherobic wastewater treatment system which is
more advanced technology than the existing systamexpected that the Project activity will impe
the water quality.

At the same time, the anaerobic wastewater tredtsystem will be equipped by the biogas collection/
utilization system. By collecting and utilizing lgas, which is directly attributable to strong odouthe
vicinity of the project site, the Project activityll improve the local air quality.

There will be no additional sludge generation l®y Bnoject activity. Sludge generated during the
wastewater treatment process will be treated by égplication, same as before the implementation of
the project activity.

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

As described above, no significant environmentgdaots are expected to result from the Project igtiv

SECTION E. Stakeholders’comments \

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

PT Budi Acid Jaya (BAJ) conducted a stakeholdeng'stltation meeting for the Project on November
10", 2006. The meeting took place at BAJ's Way Abtawility in Gunung Batin in Terusan Nunyai,
Lampung Tengah. The purpose of the stakeholdezsting was to present to the community
surrounding the project location an overview of ftreject, its development as well as the benefitbe®
Project implementation.

Letters of invitation were sent out to governmeiffictals and local community leaders. The offisial
and the community leaders then further distribubedinvitation to the surrounding communities.
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Nineteen people including members of the local camity, government officials, and non-governmental
organization attended the meeting.

The meeting was facilitated by BAJ and precededraicg to the agenda attached below.
Program Agenda

Registration

Opening

Introduction of participants

Opening speech by PT BAJ Way Abung
Speech by an official from Mining and Energy Agemepgresenting Middle Lampung Region
Introducing the company profile of BAJ
Introduction of Biogas project

Presentation on the Project with CDM scheme
9. Discussion

10. Signing of minute of meeting

11. Closing

NN R

The minutes of the meeting are available upon r&ique

E.2. Summary of the comments received.: ‘

The representatives of the local community ackndggel the direct and indirect benefits resultingrfro
the Project and showed support to the implememtatidghe project by BAJ and Sumitomo Corporation.

The participants raised the following environmewt@hcerns:

* Waste generated by the project and its handling.
« Handling of potential methane gas leakage.
* Impact of the introduction of additional microorgams in the waste water treatment process.

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

Due account was taken of all comments and BAJ gemldetailed explanation of all issues raised durin
the stakeholders’ meeting.

* Waste generated by the project and its handling.

—The effluent from the project will be utilized mairfor irrigation and washing purposes. The
UASB process installed as part of the project #gtiprovides an advanced treatment prior to the
lagoon system, so it is anticipated that the efftieom the lagoon in the project case will contain
much lower organic load compared to the currentasibn (i.e. anaerobic lagoon system alone).
There will be no direct disposal of the treateduefiit into the community waterworks. The solid
waste will be collected and managed for compostimdyor fertilizer purpose.
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« Handling of potential methane gas leakage.

— The company is obliged to design an Environmemadement Procedure (UKL) and
Environment Monitoring Procedure (UPL). The percoshieasurement and monitoring scheduled by
the UKL and UPL will control for the occurrencelefikage.

* Impact of the introduction of additional microorgsms in the waste water treatment process and
its handling.

— No additional microorganisms from other sourcdslvé introduced. Because all microorganisms

required for anaerobic digestion are formed in UAB8&ctors, there will be no additional negative

environmental impact.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROQJECT __ACTIVITY.

Organization:

PT. BUDI ACID JAYA

Street/P.O.Box:

JI. H.R. Rasuna Said Kav, C-6

Building: Wisma Budi 8, 9" floor

City: Jakarta

State/Region:

Postfix/ZIP: 12940

Country: Indonesia

Telephone: (62)(21) 5213383

FAX: (62)(21) 5213392

E-Mail: sudarmo@sungaibudi.com
URL: http://www.budiacidjaya.co.id

Represented by:

Title: Deputy President Director
Salutation: Mr.

Last Name: SUDARMO

Middle Name:

First Name: TASMIN

Department:

Mobile:

Direct FAX: (62)(21) 5213392

Direct tel: (62)(21) 5213383

Personal E-Mail:

sudarmo@sungaibudi.com
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Organization: Sumitomo Corporation
Street/P.O.Box: 1-8-11, Harumi
Building:

City: Chuo-ku

State/Region: Tokyo

Postfix/ZIP:

Country: Japan

Telephone:

FAX:

E-Mail:

URL: http://www.sumitomocorp.co.jp
Represented by:

Title: Manager

Salutation: Mr.

Last Name: Tsuyoshi

Middle Name:

First Name: Ogata

Department: Performance Chemicals Dept. CDM/JIdeto] eam
Mobile:

Direct FAX: +81-3-5166-6444
Direct tel: +81-3-5166-4272
Personal E-Mail:
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING
The Project will receive partial capital cost fumglfrom New Energy and Industrial Technology

Development Organization (NEDO), an administraigency incorporated under Japan’s Ministry of

Economy, Trade and Industry. Funding from NEDOuttopublic, is not counted as part of Japan’s
official development assistance.
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Annex 3

BASELINE INFORMATION

Table 3: Description of lagoon system

Lagoon number Length (m) Width (m) Designed Depth (m)
la 165 27 6 (5.3)
2a 250 50 6 (5.3)
3a 164 40 6 (5.3)
4a 84 55 6 (4.4)
5a 84 20 6 (5.0)
6a 115 44 6 (4.5)
7a 117 51 6 (5.0)
8a 115 29 6 (4.0)
9a 75 53 6 (4.5)
10a 62 53 6 (5.7)
11a 96 46 6 (4.5)
12a 84 54 6 (4.5)
1b 89 53 6 (5.4)
2b 103 79.4 6 (5.8)
3b 139.7 90 6 (5.1)
4b 100.3 121 6 (5.0)
5b 225.4 85 6 (5.5)
6b 160 89 6 (3.6)
7b 88 85 6 (5.5)
8b 162 85 6 (5.4)
9b 174 67.5 6 (5.3)
10b 75.2 110 6 (4.3)
11b 94.5 110 6 (4.8)
13 150 90 6 (5.4)
14 78 76 6 (4.9)
15 125 76 6 (4.5)
16 174 78 6 (4.5)
17 250 83 5.6 (4.6)
18 258 58 6 (4.4)
19 174 49 5.6 (4.0)
20 171 68 3.7 (2.5)
21 227 62 3.8 (2.8)
22 50 19 3.6 (2.4)
23 50 19 3.6 (2.4)
24 50 19 3.6 (2.4)

Data source: BAJ

Note

1. Figures in the blank in the designed depth areatteal depth of wastewater in each lagoon measased 10

ocukrwN

February 2007.

Lagoons 1a ~ 12a are used for the wastewater tegafinom acetic acid production process.

Lagoon 1b is used for the wastewater treatment fepioca starch production process.

Lagoons 2b ~ 11b are used for the wastewater tegdtfrom tapioca starch and glucose productiongeses.
Lagoons 13 ~ 24 are used for the wastewater tregtiteam all the production processes.

Lagoons la ~ 12a and 1b will not be used after ithelementation of the Project activity. After the
implementation of the Project activity, lagoons2fi1b and 13 ~ 24 will be used for the wastewatatinent
from the newly built anaerobic wastewater treatnsgstem.
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7. Minimum lagoon temperature and minimum ambient teragre in 2005 are 30 and 32C, respectively.

Surface area of lagoon system before and afteintpkementation of the Project activity are 29.8%mal 23.32ha,

respectively.

Table 4: A sensitivity analysis for the surface aerobic logs of organic material

Surface aerobic| Error Project Baseline Emission

losses factor emissions Sensitivi emissions Sensitivi reductions Sensitivit
applied from ensitivity from ensitivity ensitivity
lagoons lagoons

kgCOD/ha/day % (tCO.e) % (tCO.e) % (tCO.e) %
254 - 17,709 - 271,098 - 271,050 -
280 10% 16,773 5.3% 269,85( 0.5% 270,809 0%
330 30% 14,856 16.1% 267,449 1.3% 270,344 0%
381 50% 12,942 26.9% 265,000 2.2% 269,870 0%
508 100% 8,175 53.8% 258,902 4.5% 268,690 1%
635 150% 3,408 80.8% 252,804 6.7% 267,510 1%
762 200% 0 100.0% 246,706 9.0% 264,969 2%

The analysis clearly shows that the emissions temhg calculated are independent of the surface
oxidative removal of COD in this project, and thioe 254 kgCOD/ha/day is appropriate for this prbjec

Table 5: COD lost by deposition

COD before COD after COD lost
Sample o " e
deposition deposition by deposition
no.
(mg/l) (mg/l) (mg/l)
1 12,704 11,498 1,206
2 14,870 14,820 50
3 9,350 9,285 65
Wastewater 4 14,600 14,497 103
from 5 16,650 15,995 655
Tapioca 6 14,810 14,250 560
production 7 10,710 10,250 460
8 14,050 13,988 62
9 15,900 15,887 13
10 16,000 15,992 8
1 7,650 7,125 525
2 3,050 2,058 992
3 160 160 0
Wastewater 4 9,000 6,665 2,335
from 5 361 361 0
Glucose 6 5,370 5,370 0
production 7 5,930 5,930 0
8 53 53 0
9 3,480 3,480 0
10 4,050 2,860 1,190
1 27,160 27,098 62
2 32,168 31,859 309
Wafsrtgr‘;vater 3 35,150 34,985 165
Citric Acid 4 35,773 35,612 161
production 5 31,706 31,651 55
6 30,010 29,891 119
7 30,298 30,241 57

Data source: BAJ
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1. The procedure for the measurement of COD lost ippsigon is as follows:

(1) Samples are randomly selected from each produptiotess.

(2) COD is measured for each sample taken before gogsd®n occurs.

(3) The wastewater is put in a funnel-shaped flask leftduntil the level of sediment does not

change.

(4) After removing the sediment, COD is measured.

(5) The difference between COD before the sedimentatod after the sedimentation is

considered as the COD lost by deposition.

2. The weighted average based on the amount of watgtetvam each production process is used for

the total COD loss by deposition.

Table 6: Wastewater characteristics

COD removal Efficiency of UASB system 0.9

COD (before UASB system) 11,296  mglliter
COD (after UASB system) 1,130 mglliter
Effluent flow 16,911 m’day
Annual COD load to lagoons before UASB system inmaatation 66,859,357 kg CODl/yr
Annual COD load to lagoons after UASB system im@atation 6,685,936 kg COD/yr
Plant operation 350 days/ yr

Data source: BAJ

Table 7: Organic material removal ratio for lagoors based on the historical Lagoon COD data

Average COD in to the lagoon 11,296mg/l
Average COD out from the lagoon 140.1 mgl/l
Average COD removal ratio 98.76%
Data source: BAJ
Table 8: Historical Specific Electricity consumption
Tapioca Glucose Citric Acid
(MWh/ton) (MWh/ton) (MWh/ton)
2003 0.1907 0.1164 1.7554
2004 0.2003 0.1325 1.4885
2005 0.2081 0.1464 1.5240
Average 0.1997 0.1318 1.5893

Data source: BAJ

Table 9: Expected production and electricity consonption
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Expected production Electricity usage
(Tonnes/year) (MWhlyear)
Tapioca 157,500 31,456
Glucose 21,000 2,767
Citric Acid 10,500 16,688
Total 50,911
Data source: BAJ
(i) CEF of the grid which is calculated based on 8M0002 (tCO2e/MWh)
Table 10: Fuel specification
(A) (B) ©) (D) (E)
Fuel Type Density Net Calorifi¢ Net Calorific Carbon Oxidation
value value Emission Factor
Factor
[kg/ki] [TIINm] [TJI/kt] [tC/TJ]
Data Source PERTAMINA | PERTAMINA IPCC IPCC IPCC
Coal . . 25.8 25.8D 1.040
Natural gas - 4.278E-(05 - 15.80 1.00
HSD 850 43.0 20.20 1.000
IDO 880 . 43.0 20.2D 1.040
MFO 990 1 40.4 21.1D 1.000
HSD: High speed diesel
IDO: Industrial diesel oil
MFO: Marine fuel oil
Operating margin calculation
Table 11: SSWSR grid generation by source [MWh]
Fuel type 2001 2002 2003 2004 2005
Hydro 1,679,488 1,683,932 2,405,172 2,226)603 2,271}983
Coal 2,741,44B 2,713,276 2,378,187 2,618|576 2,932,329
Natural gas 198,939 285,440 432,820 952|256 872}254
HSD 902,228 1,092,790 859,118 994,728 454,09
IDO 86,266 121,928 91,549 115,943 66,887
MFO 97,454 106,988 160,686 903 33,603
Total 5,705,83L 6,004,3%4 6,328,132 6,909)099 6,631]965

Source: PLN publication, PLN hearing

Table 12: Proportion of electricity generated fromlow-cost/must run resources in SSWSR grid
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Year Total generation | Low-cost/must run| Proportion of low-
resources cost/must run
[MWHh] [MWh] resources
2001 5,705,831 1,679,483 29%
2002 6,004,354 1,683,932 28%
2003 6,328,732 2,405,772 38%
2004 6,909,099 2,226,603 32%
2005 6,631,965 2,271,983 34%
5-year average 6,315,996 2,053,555 32%
Table 13: 2003 Operating margin for the SSWSR grid
(A) (B) © (D) (E) () ©) (H) ) Q)
Fuel type Electricity Fuel Fuel Calorific value| Calorific value|] Calorific Carbon | Oxidation| CO, emission| CO, emission
generated | consumptior) consumption| per mass per volume value emission | factor [tCO,] factor
[MwWh] [kt] [Nm3] [TI/kt] [TI/Nm3] [TJ] factor (F)X(G)X (H)| [tCO/MWh]
(B)x(D) | [tC/1J] X 44/12 1)/ (A)
or (C)x(E)
Data Source PLN PLN PLN IPCC PERTAMINA IPCC IPCC
Coal 2,378,78f 1,343 - 2518 - 35,674 25.8l | 3,374,789 1.42
Natural gas 432,830 - 253,382,487 - 4.278K-05 104839 15.3 L 608,078 1.40
HSD 859,11 28p - 43.p - 12,308 20.2 L 911,63p 1.04
IDO 91,549 19.p - 43. - 82 20.2p L 61,297 0.6
MFO 160,68 12.4 - 40.¢ - 50p 21.1p L 38,83¢ 0.24
Total 3,922,96D 4,994,63 1.2
Table 14: 2004 Operating margin for the SSWSR grid
A (B) © (D) (E) (3] ©) (H) () Q)
Fuel type Electricity Fuel Fuel Calorific value| Calorific value|] Calorific Carbon | Oxidation| CO, emission| CO, emissior]
generated | consumptio} consumption|  per mass per volume value emission | factor [tCO,] factor
[MWh] [kt] [Nm3] [TI/kt] [TI/Nm3] [TJ] factor (F)X(G)X (H)| [tCO/MWh]
(B)x(D) | [tC/1J] X 44/12 1)/ (A)
or (C)x(E)
Data Source] PLN PLN PLN IPCC PERTAMINA IPCC IPCC
Coal 2,618,57p 1,449 - 2518 - 37,912 25.8l | 3,586,457 1.37
Natural gas 952,246 - 384,624,620 - 4.278K-05 164453 15.3 L 923,03f 0.9
HSD 994,72 38p - 43.p - 16,601 20.2 L 1,229,578 1.24
IDO 115,94 24.1 - 43. - 1,036 20.2 L 76,65 0.6
MFO 993 0.4 404 - 1 21.1p L 1,276 1.2
Total 4,682,49p 5,816,99 1.24

Table 15: 2005 Operating margin for the SSWSR grid
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@) B) © ©) E) ® © (H) 0) ©]
Fuel type Electricity Fuel Fuel Calorific value| Calorific value] Calorific Carbon | Oxidation| CO, emission| CO, emissior]
generated | consumptio} consumption|  per mass per volume value emission | factor [tCO,] factor
[MWh] [kt] [Nm3] [TI/kt] [TI/Nm3] [T factor (F)X(G)* (H)| [tCOMWh]
(B)X(D) | [tC/TJ] X 44/12 /(A
or (C)x(E)
Data Source] PLN PLN PLN IPCC PERTAMINA IPCC IPCC
Coal 2,932,32p 1,595 - 25|8 - 41,143 25.8 L 3,892,100 1.33
Natural gas 872,234 - 354,849,311 - 4.278K-05 15J180 15.3 | 851,58]L 0.94
HSD 454,909 13p - 43.p - 5,749 20.2 L 425,807 0.94
IDO 66,887 13. - 43. - 59 20.2p L 43,897 0.6
MFO 33,60 3.2p - 40.4 - 13p 21.1p L 10,204 0.3
Total 4,359,98p 5,223,59 1.2
Table 16: Operating margin emission factor
(GY) (B ©) (D)
Year CQ emission| Total electricity| Low-cost/must| OM emission
[tCO,] generated run resources factor
[MWh] [MWh] [tCO,/MWh]
(A)((B)(C))
2003 4,994,634 6,328,732 2,405,772 1.27
2004 5,816,993 6,909,094 2,226,60 1.24
2005 5,223,598 6,631,964 2,271,98 1.20
3-year average 1.24
Build margin calculation
Table 17: Build margin emission factor
) (B) ©) (D) (E) (3] © (H) 0] )
Power Plant name Commissionfnélet electricity Fuel Fuel Typg Calorific valug Calrific valup ~ Carbon Oxidation [ CO2 Emissiofy CO2 Emission|
year generated | consumption (C)X(E) Emission Factor (F)X(G)X(H) Factor
Factor X 44/12 )/ (B)
[MWh] [Nm?] [KI/Nm?] [1J] [tC/TJ] [tCO2] [tCO2/MWh]
Data Source PLN PLN PLN PERTAMINA IPCC IPCC
PLTG Truck Mounted 1 Dec-04 109,551 34,262,848 Gas 42,718 1,464 15.3p 1.090 82,295 0.751L
PLTG Truck Mounted 2 Dec-04 121,347 38,509,044 Gas 42,718 1,647 15.3p 1.0¢0 92,436 0.76L
PLTG Inderalaya Il Aug-04 23537 83,301,399 Gas 42,718 3,56 15.3p 1.090 199,910 0.84
PLTG Rental TI. Duku #1 Jan-04 79,684 41,551,840 Gas 42,718 1,77 15.3p 1.090 99,7148 1.250
PLTG Apung 2004 81,77 25,020,644 Gas 42,718 1,07 15.3p 1.0¢0 60,045 0.73p
PLTA BATUTEGI #1 2002 75,24 {1 Hydro
PLTA BATUTEGI #2 2002 69,89 {1 Hydro
PLTA BESAI #1 2001 154,07 -] Hydro
PLTA BESAI #2 2001 209,65! -l Hydro
PLTA SKRK #2 [VOEST ALPN] 1998 190,100 -] Hydro
Total 1,326,745 9,524 534,31 0.4

Combined margin calculation
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EF, =Woy , [EFoy y +Way , [EFgy
= (05)0124) + (05) [040)
=082
(i) CEF of the on site electricity generation equment displaced (tCO2e/MWh)
Table 18: CEF of the on site electricity generatio equipment displaced
(A) (B) © (©) (E) (5] ©) (H) (0] Q) (K)
Year Electricity] Fuel type Fuel densit; Fuel Fuel consumtior] Net calorific Calorific | Carbon | Oxidation] CO, emission | CO, emission
generated [ka/kl] consumtion [kt] value per mas value emission| factor [tCO,] factor
[Mwh] [K] ()X (D) x10° [TI/K] [TJ] factor (G)X (H)X (1) X | [tCO/MWHh]
E)X(F) [ [cm] 44/12 )/ (A)
Data Source BAJ BAJ PERTAMINA BAJ IPCC IPCC IPCC
2003 7,765 IDO 88l 2,523 2.2p 43. 95.47 2(.2 1 7,071 0.9
2004 7,960 IDO 880 2,587 2.28 43.0 97.8p 20]2 1 7,251 0.9
2005 6,891 IDO 880 2,240 1.97 43.0 84.7p 20]2 1 6,278 0.9
3-year average -l 0.9

* Electricity generated was calculated using anrfiu@l consumption data shown in Table 19 below anait fuel consumption
(0.325 litter Diesel oil/lkwh), which is presentegthe diesel generator supplier at the time ofaittestion.

Table 19: Historical Diesel oil consumption for orsite electricity generation

Year Annual Diesel oll
consumption for on-site
electricity generation
(litters/year)

2003 2,523,000

2004 2,587,000

2005 2,240,000
Source: BAJ
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Annex 4

MONITORING INFORMATION
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