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Revision history of this documen

Version | Date Description and reason of revisio

Number

01 21 January Initial adoption

2003

02 8 July 2005 « The Board agreed to revise the CDM SSC PDD togt
guidance and clarifications provided by the Boandes
version 01 of this document.

* As aconsequence, the guidelines for completing CDM .

PDD have been revised accordingly to version 2. |&test
version can be found at
<http://cdm.unfccc.int/Reference/Documents

03 22 December e The Board agreed to revise the CDM project de

2006

document for small-scale activities (CD&BC-PDD), taking
into account CDM-PDD and CDM-NM.
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\ A.2. Description of thesmall-scale project activity.

Summary

The Eecopalsa Biogas Expansion project activitygheer referred to as “the project”) involves
recovery of biogas and electricity generation alLBASA Palm Oil Mill in Honduras. Extraction ¢
palm oil is one of the most important economich\aiiéis in the region and the main business activit
EECOPALSA. The production capacity at the PALCASAIR Oil Mill will increase in the comin
years. Consequently, the volume of generated efftueill also grow and a new wastewater system
to be develped to treat the growing volume of effluents. Aatiog to the national environmen
regulations, the wastewater has to be treated defischarging to be in compliance with nationalex
standards. The most common -cost treatment option is the uskaosystem including anaerobic of.
lagoons. The anaerobic conditions in these lag¢alss known as palm oil mill effluent (POME) pon:
allow for the existence of anaerobic bacteria, Whionvert the organic matter contained in the efft
into methae. This process is called methanogenesis and séstitie release to the atmosphere of bic
with a methane concentration of around 6!

The project participants have decided to utilise Hiogas which is currently being released to
atmosphere. ferefore, a wastewater treatment system will belémpnted which include cover
lagoons and a biogas recovery system. The captoicghs will be utilised in a gas engine for
generation of electricity. The generated electyieifll be delivered to he national grid (managed |
Empresa Nacional de Energia EléctriENEE)").

An estimated 3.1GWh/year of electricity generated by the projedt e delivered to the national gri
The total annual emission reductions from the nreth@ecovery sytem and electricity generation ¢
estimated as 17,135 tG&y/yea.

Contribution to sustainable developmen
Apart from reducing methane emissions and gengratamewable electricity, the proposed pro
contributes to sustainabtievelopment in the following way
= The project will reduce Honduras’ dependency orsifdsiels by using wastewater resour
from the palm oil industry to generate electric
= The project will implement sustainable practiced aystems to treat palm mill effluents.
= The project will reduce the problems with odourattthe process of the anaerobic decay o
effluents generates.
= The project will create local and regional employtnieoth during its construction phase anc
operational phase. Theoject will also help to enhance the skill levelaerhployees through ¢
the job training provided by the technology suppéied Eecopals

1 Empresa Nacional de Energia Eléctriagp://www.enee.hi (last accessed 03.03.10)
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‘ A.3.  Project participants:

Table 1. Project Participants

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

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

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

Honduras (host)

Energia Ecoldgica de Palcasa, S.A.
(EECOPALSA, private company)

No

France

OneCarbon International B.V., privatg
company

No

In Honduras, smalscale palm oil producers are associated in compamd cooperatives. The comp:
Energia Ecoldgica de Palcasa S.A (EECOPALSA) established in order to develop the propc
project activity. 51% of the shares of EECOPALSAobg to Palmas Centroamericanas S.A. PALCA
(a company 100% owned by 536 sr-scale palm oil producers), and 49% belongs to soinlee sma-

scale pro

The owni

Aiimmimle s i Almm mmmimala el L PNAL A

536 Small producers of African
Palm in “El Progreso” area

100%

4

Palmas Centroamericanas

S.A. PALCASA

51% 49%

| Energia Ecologica de Palcasa S.A. EECOPALSA

Figure 1. The ownership structure of EECOPALS/

Full contact information for the project participis provided in Annex 1.

‘ A.4. Technical description of thesmall-scaleproject activity :

\ A.4.1. Location of thesmall-scaleproject activity:
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‘ A4.1.1. Host Party(ies): |

Honduras

| A4.12. Region/State/Province etc |

Yoro Department / Municipél of El Progres

‘ A4.13. City/Town/Community etc: |

El Progreso city

A4.1.4. Details of physical location, including informationallowing the

The project will be located in Yoro DepartmeniLa Aldea Los Castafipsearby Guaymitas town ai
16 kilometres away from El Progreso city. The camatks for the Project ar15°29'51.00"N,
87°42'15.00'W. The Project is situated at 74 meters altitucove sea level.

EliSalvador. /

adonﬁ

X

Figure 2. Map of Honduras and location of the projet area (Source: Google Eartr




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

CDM - Executive Board

Eecopalsa Biogas Expansion

LiGuaymitas

e

O\5an Jose

The Project involves the installation of a methameovery system parallel to the wastewater treati
system as well as a grid connected electricity g power plant. According to Appendix B to -
simplified modalities and proderes for sma-scale CDM project activitiéghe project can be classifi
as:

Type |: Renewable Energy Proje
Category I.D.: Grid connected renewable electrigéyperatio
Sectoral scope: 1Energy industries (renewat- / non-renewable sources)

Type lll: Other Project Activitie
Category IIl.H.: Methane recovery in wastewateatineen
Sectoral scope: 13Waste handling and dispo

2 Decision 17/CP.7, paragraph 6 (c) Ayailable athttp://cdm.unfccc.int/Reference/COPMOP/08a01.pdfgzd: (last accessed 03.03.10)
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The proposed project activity consists of the catsion of a new wastewater treatment system, w
allows fa the capture of biogas, and a unit for the combnsif biogas for the electricity generation. 1
project involves the construction

= One covered lagoon (volume: 11,00%);

= Two facultative lagoons (volume: 8,40€);

= A gas engine with a power gendon capacity of 925 kW.

In the wastewater treatment system, the energitgab will be captured using environmentally safd
sustainable technologies. In addition the implarggstem helps to avoihe major problems that affe
traditional systemssuch as the requirement to have an extensive greandwater contaminatiiand
lagoon clogging due to sludge accumula

The technology will be imported since no local digyan provide the required systt

A general scheme of the system is prted in figure 4 below.

Flare
F 3
Electricity
Electricity sas engin Biogas >
Generator '
Sludge
Palm Qil Pre- Covered
Mill atment anaerobic
anks lagoon

Figure 4. Scheme of the wastewater treatment andegdtricity generation systen

The components of the whole system are explaineabire detail belov

Methane recovery in the wastewater syste

The wastewater treatment system consists of a didagoons: starting from concrete tanks to rec:
the oil (florentines), followed by a coverlagoon (where the biogas is captured) and enditiy tve pos
treatment lagoons.

The biogas will be captured in the covered lagamhteansported via a pipeline to the gas en
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The covered lagoon will be constructed in a way theilitates maintnance. The cover for the lago
will be made out of a plastic which is resistanb#a weather, biological degradation, UV radiatoml
provides a system to evacuate accumulated rain

The cover anchoring will be made along the perimietgyuarante that it is hermetically sealed. A pipi
system will be equipped with a-pass to be used in case of difficulties or for rr@iance

Sludge treatment

The sludge will be used as fertiliser. There isyame pump so its horometer could be used to late
the total volume of sludge purged. The sludge tcobwee fertilizer will be dried to reach a moisti
content of 50% and then packed to be taken awayin®eriods with very intensive production
backup system will be in place to use part of fludge for fertirrigation. Since both, Eecopalsa PC?
and Eecopals8iogas Expansion (the project), send sludge toptimap on different dates, the sluc
from both systems will not mix in the horome

Overall, this system will contribute minimise negative eowvimental impacts of the plant and as
additional benefit, the system will provide humydiind organic nutrients to the s

Grid connected renewable electricity generatio
The biogas recovered frorhe covered lagoon will be blown into a 925 kW gagiee for the purpose
electricity generation. The following componentdtwd system are also includ
= PVC pipes to transport the recovered biogas t@migene
Blower to inject the biogas into the dne
Water condensation syst
H.S biological and chemical filte
Flare
Measuring devices
» Safety valves

Table 2. Estimated annual emission reductior

Years Annual estimation of emission reductions
(tonnes of CC,.eq)
2010 12,77¢
2011 16,65¢
2012 17,64
2013 18,08
2014 18,30¢

3 This is a short name féroject 0492 : Eecopal- biogas recovery and electricity generation fronn@il Mill Effluent ponds, Hondure.
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2015 16,98¢
2016 16,72¢
2017 2,751
Total emission reductionp 119,94

(tonnes of C@eq)

Total number of crediting
years 7
Annual average over the
crediting period of
estimated reductions
(tonnes of C@eq) 17,13¢

The project results in an estimated annual avesagssion reduction (17,135tonnes of C(; eq.

large scale project activity:

In accordance with Appendix C of the Simplified Mdites and Procedures for Sn-Scale CDM
project activitie$, a proposed sm-scale project activity shalle deemed to be a debundled compo
of a large project activity if there is a registéremal-scale CDM project activity or an application
register another smasdleale CDM project activit

With the same project participan

In the same project category and technology/mea

Registered within the previous 2 years; .

Whose project boundary is within 1 km of the projboundary of the proposed sn-scale
activity at the closest poi

PbpPE

In accordance with the conditionsove, Project 0492: Eecopalsabiogas recovery and electrici
generation from Palm Oil Mill Effluent ponds anctproposed Eecopalsa Biogas Expansion projec
not deemed to be debundled component of a largggbractivity. The first one was regised in
September 2006, more than two years ago, and theredndition number 3 does not apj

SECTION B. Application of a baseline and monitoring methodoloyg |

4 Appendix Cof the Simplified Modalities and Proceres for Small-Scale CDM project activities . Availkalat:
http://cdm.unfccc.int/Projects/pac/howto/SmallScalefzadebund.pt (last accessed 03.03.10)
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Grid connected renewable electricity generatiol
Approved smalkscale baseline methodology Al-1.D “Grid connected renewable electricity genenati
(version 15).

Methane recovery in wastewater treatmer
Approved smallscale baseline methodology Al-lll.H “Methane recovery in wastewater treatme
(version 14.

Applied methodological tools

“Indicative simplified baseline and monitoring metbtogies for selected sm-scale CDM projec
activity categories” (version 12)

“Combined tool to identify the baseline scenario deahonstrate additionality” (version 028

“Tool to calculate the emission factor for an diieitly system” (versior2)®

B.2  Justification of the choice of the projec category: |

Grid connected renewable electricity generatiol
The methodology AMS:D “Grid connected renewable electricity genenati¢version 15) is applicabl
to the proposed project activity because it fulfile required criteri.

* The project consis of a grid connected electricity generation fudled with biogas
* The installed capacity of the proposed projectvagtis 0.925 MW, hence below the 15 M
limit for a small scale project activi

Methane recovery in wastewater treatmer
The methodology AMSH.H “Methane recovery in wastewater treatmerversion 19 is applicable to
the proposed project activity because it fulfils tequired criteri

°EB 50.1.D. Grid connected renewable electricity genen (version 15) .Available at:
http://cdm.unfccc.int/UserManagement/FileStorag{AQ5036 WN8BE YKUDFRPJGL21V4I(last accessed 03.03.1

5 EB 48, Ill.H.Methane recovery in wastewatreatment (version 14) Available at:
http://cdm.unfccc.int/UserManagement/FileStorag®@K8®L1H7RBICNSGMXET4FOWSU26Z\(last accessed 03.03.1

EB 50, Indicative simplified basek and monitoring methodologies for selected k-scale CDM projet activity categories. Gene
Guidance. Available ahttp://cdm.unfccc.int/Reference/Guidclarif/ssc/n&8C_guid06.pc (last accessed 03.03.1

8EB 28,“Combined tool to identify the baseline scenarid demonstrate additionalit Available at:
http://cdm.unfccc.int/methodologies/PAmethodologies/tools-tool-02-v2.2.pdf (last accessed on 03.03.2010)

°EB 50. Tool to calculate the emission factor okattricity system (version 02). Availat at:
http://cdm.unfccc.int/methodologies/PAmethodolofigss/an-tool-07-v2.pdf(last accessed 03.03.10)




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

CDM - Executive Board

* The project activity recovers methane from biogemiganic matter in wastever by the (iv)
“introduction of methane recovery and combustioratoexisting anaerobic reactor, lagoc
septic tank or an on site industrial plal.

* The recovered methane is utilised for electricalrgn generatiol

* The emission reductions of the prised project activity are 15,726nnes COZ2eqg/year, hen
less than 60 ktCgq annually

« It is a newfacility (Greenfield project) that complies withethrequirements in the Gene
Guidance for SSC methodoloc version 12.%.

| B.3.  Description of theproject boundary: |

With reference to the methodology Al-1.D “Grid connected renewable electricity genenatifversion
15), the project boundary encompasses the phygeagjraphical site of the renewable generationcgo

With reference to the metHology AMS-111.H “Methane recovery in wastewater treatmerversion 14),
the project boundary is the physical, geograptlsitalwhere the wastewater and sludge treatmens
place in baseline and project situation. It coaracilities afected by the project activity including sit
where the processing, transportation and applicaticdisposal of waste products as well as biogless
place.

The sludge will be dried in a system that is shavigd another CDM projec(CDM reference n. 0492).
As a result, the boundaries of both projects operManagement procedures have been establishe
the drying process in order to clearly differergibetween the sludge generated by both pre‘.

The project boundary of Eecopalsa Biogxpansion has been determined taking into accoe
applicable criteria. The project boundary is préseéin figure 5 (below

9EB 50, Indicative Simplified Baseline And Monitoring M@dologes For Selected Small-Scale COMvioject Activity Categories (Version
12.1) General Guidance. Availble http://cdm.unfccc.int/methodologies/SSCmethodolsfjistory/guid_ssc_meth/guid_ssc_v12 1 (last
accessed: 03.03.10)

1 The Sludge Operations Manual and tachnology provider's Monitoring Manual are amhle to the DOF
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Project boundary
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Grid connected renewable electricity generatiol

In accordance with methodology ANI.D “Grid connected renewable electricity genenatigversion
15), the baseline is the amount of kWh producedhgyrenewable generating unit multiplied by
emission coefficient of the grid.

Methane recovery in wastewater treatmen

The production capacity at the EECOPALSA Palm Oilll Mvill increase in the coming year
Consequently the volume of generated effluents alilb grow and a new wastewater system has
developed to treat these effluents. According toddman environmental regulations, industrial efflis
have to be treated before they are dischargedetavitercourses. The construction of open anae
lagoons is a low cost solution and is the com practice for palm oil mill effluent treatment (s&ection
B.5). Therefore, the baseline scene which is the scenario implemented in absence o€ project
activity -is an anaerobic open lagoon syst:

The wastewater system can be classifie a Greenfield project. With reference to thindicative
simplified baseline and monitoring methodologies &elected smescale CDM project activit
categories’, “type Ill Greenfield projects (new facilities) caseua type Il sme-scale methodology
provided that they can demonstrate that the masisfidle baseline scenario for this project actiiatthe
baseline provided in the respective type Ill s-scale methodology. The demonstration should inc
the assessment of the alternatives of troject activity. For the purpose of the demonsbratiproject
participants may apply the steps 1 to 3 of thestatersion of the “Combined tool to identify thesblne

12 EB 50, Indicative simplified baseline and monitoring metbingies for selected smr-scale CDM project activity categories. Gene
Guidance. Available ahttp://cdm.unfccc.int/Reference/Guidclarif/ssc/n&8C_guid06.pc (last accessed 03.03.1
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scenario and demonstrate additiona®® to identify the baseline scenario. If thdentified baseline
scenario is the same as the baseline of the mdtggdoand it can be demonstrated that
implementation of the project as ‘the proposed gubpctivity undertaken without being registerec
CDM’, is not the common practice in thegion, project participants can apply the methaoghnlt

Taking the aforementioned conditions into accothe, scenario (ivThe existing anaerobic wastewa
treatment system without methane recovery and csiiob is the most likely baseline scenaricd hence
the methodology AMSH.H “Methane recovery in wastewater treatmerversion 19 is applied to the
proposed project activity.

The assessment of the alternatives to the praggmtiformed in section B.5 by using #*Combined tool
to identify the baseline scenario and demonstrateiadélity” (version 02.2'

B.5. Description of how the anthropogenic emissions of I8G by sources are reduced beloy

To demonstrate the additionality of the project amitlentify the baseline scenario in-
Greenfield situation, thdridicative simplified baseline and monitoring metbtogies for
selected smakscale CDM project activity categories” (vemn 12.1}* require the application ¢
steps 1 to 3 of th&Combined tool to identify the baseline scenarid demonstrat
additionality” (version 02.2)As well as thata barrieranalysis has been cho: to demonstrate
additionality and therefore ti*Guidelines for objective demonstration and assessnfe
barriers” version 0'f have been followe

Step 1. Identification of alternatives scenario:

Sub-step 1la. Define alternativesto the proposed CDM project activity

Consistent with current laws and regulations, twalistic alternatives have been identified for
processing of the wastewater frEECOPALSA’s palm oil mill. These alternatives aresented in th

table 3 below.

Table 3. Alternatives for the expansion of EECOPALSA palm oil mi

Continuation of the common practice, i.e. constamcbf open lagoons system,
Alternative A | accordance with national law regulations, withowtmane recovery and electric
generatior

Implementation of methane recovery with electriggneration and without CDI

Alternative B
ernative revenue

Sub-step 1b. Consistency with mandatory applicable laws and regulations

BEB 28,“Combined tool to identify the baseline scenarid demonstrate additionalit Available at:
http://cdm.unfccc.int/methodologies/PAmethodolof@ss/an-tool-02-v2.2.pdf (last accessed on 03.03.2010)

4 EB 50, Indicative simplified baseline and monitoring metbtogies for selected sm-scale CDM project activity categories. Gent
Guidance. Available ahttp://cdm.unfccc.int/Reference/Guidclarif/ssc/n88C_guid06.pd (last accessed 03.03.1

SEB 50, “Guidelinedor objective demonstration and assessment ofdrafriersion 01, Annex 13. Available .
http://cdm.unfccc.int/EB/050/eb50_repandd?bcesi_scan_3CC2F976B940F09F=UfpOPI+bILYHpDIdKIBIAAABITQI:1 (last accessed
08.03.10)
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The following legislation is applicable to the proj activity.

1. Decree 70, 2007 Promotiofrenewable energ

. Decree 118, 2003 National law for drinking waged basic sanitatic

. Decree 104, 1993 Environmental Law of Hond!

. Decree 180, 2003 Law of territory and land

. Decree 1085, 2002 Criteria to classify projects tkquest an environmental authorizat

. Ministerial agreement 635, 2003 Environmentaegaries matrix in order to get environmenti
authorization.

. Agreement 58 of Health Secretary of HonduraS6IBechnical Standards for the discharge of ret
water to receiving stations and the sanitary sevgggeen

oA WN

~

The two alternatives are consistent with the abmentioned legislation and will be used for
demonstration of additionality.

Step 2. Barrier analysis

Sub-step 2a. | dentify barriersthat would prevent the implementation of alternative scenarios
Implementation of the project without the CER raves (alternative B defined under -step 1a) faces
barriers that prevent the realisation of this alidive. An overview of the barriersshown in table 4.

Each barrier is described in more detail in theisedelow

Table 4. Identified barriers for development of theproject activity

Type of barrier Identified barrier

Technological Lack of Honduran technology suppliers

Prevailing practice The project differs from the prevailing practiceHonduras
and there are no legal incentives for methane oa

Technological barriers
The particular technology used in the proposedgubactivity ismarginally used in the relevaregion

As it has been already mentioned in a previous@ethe company Energia Ecoldgica de Palcasa
(EECOPALSA) was createid develop the proposed project acti by a companyowned by 536 small-
scale palm oil producersRalmas Centroamericanas S(PALCASA) - and somamal-scale producers
who own 49% of the company. The companynot the subsidiary of a multinational grc and has its
productive focus in producing African Palm aralm Oil. Thus, it does not have easy access to fine
technology or knowrow of the operation. Indeed, the industries inrdggon are very sensitive to pa
oil price i/eariations and its evolution over the tpgsar has put many producers of the recn difficult
situations’.

Currently, there are no local suppliers in Honduhas can provide the methane capture and bi
recovery systems. The project owner, thereforettase technology delivered by a -Honduran
technology supplier. Thisonstitutes a risk for the continuous operatiothefplant since potenti

replacements or major problems would have to begegldby a technology supplier located in Sp

6 Ramirez, Lilian (2009)En crisis productores de palma africana. La premsgE|l Progreso, 13.03.CAvailable at:
http://www.laprensa.hn/Pa%C3%ADs/Ediciones/2009/8Moticias/E-crisis-productores-de-palma-africafhast accessed 02.03..
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Guascot’. Thislack of national technology producers together wittlack of skiled labourproperly
trained to operate and maintain the technc also involve 5ks. These and other ri:lead to a situation
whereno lagoon has been covered without considering GDppor'®. This means that the technolog)
a marginal practiceutside CDN according to Guideline 3 of the “Guidelines for @tijve demonstratio
and assessment of barriers” von 02°, Technological risks are still too high for companiié&e
Eecoplasa to overcome without the potential incénom the credit:

Prevailing practice

In Hondurasthere is no regulation governing the capture oth@iet emissions in the palm oil indus
and no otler regulatory incentives to prevent methane emissiom oxidation lagoo””. The main
norms that affect effluent managemare the Technical Norms for the Discharge of Resgitiater tc
Receiving Bodies and Sanitary Sewage (“Normas tésde las descargas de aguas residuales a ct
receptores y alcantarillado sanitario”) from thealie Secretariat enacted the 13th of December?,
These norms establish the maximum level of Chen@dleggen Demand (COD) that effluents can hav
be leally discharged into water streams. Open lagooashe most financially attractive way of meet
these norms for industries that produce residugts high COD levels (given the low investment :
maintenance costs involved). Nonetheless, thidisolleads to substantial amounts of meth
emissions into the atmosphere. The table below shmmw this is also the case in the palm oil ing:
where outside CDM projectswhether registered or at validati- thecurrent practice is dominated
the tratment of POME in open lagoons without methaneweg?’. All palm oil mills analyzewoutside
CDM do not have biodigestors and treat their effluamntgpen lagoon<Thecases in which mills do ha
methane recovery stems have been developed counting on the suppGRM. This table clearl
illustrates the argument proposed above: that tgggyons are the prevailing practice in Honduras
that without CDM, methane from ym oil mill effluents would not be captured at Only the potential
income from CDM has proven to be a good enoughingeto change the prevailing practice
overcame the increased uncertai associated with a project that does not followdbemon effluen
management system in Honduras and has technokgy

Table 5. Palm Oil Mills’ Residues Treatment Systems Honduras®

"The purtase order of the technology was made availakfest® OE
'8 |Information on the status of palm oil effluent traant systems in Honduras has been made avaitathe DOE

%EB 50, “Guidelines for objective demonstration @asdessment of barriers” version 01, Annex 13. At at:
http://cdm.unfccc.int/EB50/eb50_repanl3.pdf?bcesi_scan_3CC2F976B940F0RRI#bILYHpDIdKAr4IBIAAABdITQI:1 (last accessed
08.03.10)

2 pgliero Starkman, Sixto. Diagnéstico del aprovecleaioi biomasico para la generacion de energia ediHas Tegucigalpa: Seetaria de
Recursos Naturales y Ambient®ireccién General de Energia, December 31, 200ge: i

http://www.cimeqh.org/sitio/descargas/problemaeetcg/diagnostico_biomasa.f. (last accessed: 12-05-2009)

2 Secretaria de Salud. Normas Tecnicas DescargasResiduales, 199http://www.ersaps.gob.hn/NR/rdonlyres/9D578-ECC7-4FFD-
B4C6+58A232750C9/817/NormasTecnicasDescargasAguaskésidod. . (last accessed: 12-05-2009)

24 pgiiero Starkman, Sixtdiagnostico del aprovechamiento biomésico paradagracion de energia en Hondu.Tegucigalpa: Secretaria de
Recursos Naturales y Ambient®ireccion General de Energia, December 31, 200ge:dsd
http://www.cimegh.org/sitio/descargas/problemaeetcg/diagnostico_biomasa.}. (last accessed: 12-05-2009)

2 This information has been obtained by contacprofessionals of the Palm Oil Mill industry in Haimds A copy of this chart has be:
validated by the National Federation of AfricanR&roducers of Honduras and made available to @®E.|
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ID Ref.

Title

Host country

Province /
State/Region

Status

Type

CDMO0774 | 492

Eecopalsa —
biogas
recovery anc
electricity
generation
from Palm Oil
Mill Effluent
ponds

Honduras

Yoro

Registered

Methane avoidan:

CDM2428 | 1483

Energeticos
Jaremar —
Biogas
recovery fromr
Palm Qil Mill
Effluent
(POME) ponds
and heat &
electricity
generation

Honduras

Atlantida

Registered

Methane avoidan:

CDM3097

Lean Biogas
recovery from
Palm Qil Mill
Effluent
(POME) ponds
and biogas /
biomass
utilisation at
Exportadora
del Atlantico,
Lean

Honduras

Atlantida

At
Validation /
Financial
Process

Methane avoidan:

CDM3098

Aguan bioga:
recovery from
Palm Qil Mill
Effluent
(POME) ponds
and biogas /
biomass
utilisation -
Exportadora
del Atlantico,
Aguan

Honduras

Colén

At
Validation

Methane avoidan:

CDM5816

ERH- Biogas
recovery, hea
and electricity
generation
from effluents
ponds
(Hondupalma

Honduras

Yoro

At
Validation

Methane avoidan:

CDM5828

Methane
recovery &

Honduras

Colén

At
Validation

Methane avoidan:
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power
generation
from oil mill
plant effluents
(Aceydesa)

Coapalma Honduras No CDM Open lagoo

Cooperativa
Salama Honduras No CDM Open lagoo

Compaiiia
Agricola
Industrial
Ceibefia S. / Honduras No CDM Open lagoo

Agropalma Honduras No CDM Oper lagoon

From the barrier analysis above, it can be condutiat the project would not have occurred witt
support from CDM. The project activity currentlycés significant technological barriers that wouddds
prevented its implementation. In addition, ttroject activity goes beyond the applicable legistaand
the common practices in Honduras and therefordhénabsence of CDM the current situation wc
prevail. Thus, the proposed project activity cardbemed “additional to the baseline scene

Sub-step 2b. Eliminate alternative scenarios which are prevented by the identified barriers

The barriers described in ssbep 2a are valid for the alternative mplementation of methane recow
with electricity generation and without CDM reves. The business as usual scenario, alternative ,
not hindered by the identified barrie

Step 3. Investment analysis
This step is not applied.

From the additionality analysis above, it can becbteded that the project would not have occu
without supprt from CDM. The CDM project activity goes beyottte applicable legislation and t
common practices in Honduras. In addition, the gmopctivity currently faces significant barriehat
prevent its implementation. Therefore, the propogegject acivity can be deemed “additional to t
baseline scenario”.

Step 4. Common practice analysi

As explained irSub-step 2ahe Technical Norms for the Discharge of ResidualéMa Receiving
Bodies and Sanitary Sewage (“Normas técnicas deelssargas (aguas residuales a cuerpos recept
y alcantarillado sanitario”) from the Health Sear&it enacted the 13th of December 7 establish the
maximum level of Chemical Oxygen Demand (COD) #&ffitients can have to be legally discharged
water streams. Sincgoen lagoons are the most financially attractive wiameeting these norms f

% Secretaria de Salud. NormBscnicas Descargas Aguas Residuales, Thttp://www.ersaps.gob.hn/NR/rdonlyres/9D578-ECC7-4FFD-
B4C6-F58A232750C9/81MormasTecnicasDescargasAguasResiduale . (last accessed: 12-05-2009)
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industries that produce residues with high CODI(because they have low investment
maintenance costs), tlearrent practice is dominated by the treatmeiPOME in open lagoons witho
methane recovef{ As demonstrated abovenly potential CDM revenuedemonstrably act as :
incentive to overcome thechnological riskassociated with the project.

| B.6.  Emission reductions: |

| B.6.1. Explanation of methoddogical choices: |

The project activity is applicable to the baselimed monitoring methodology of AMI.D “Grid
connected renewable electricity generation” (versib5) and AM:IIILH “Methane recovery it
wastewater treatmentVérsion 1.) underAppendix B of the simplified modalities and procesk

Emission reductions

In what follows, we will present the -ante emission reduction calculations and tF-post calculations
will be detailed in section B7.

Total emission reductions of the prct will be calculated as a sum of emission redudifsom methan
recovery in wastewater treatment and emission temu®btained through combustion of recove
methane for electricity generatic

ERy = ERy,power + ERy,methan (2)
Where:
ER, Total enssion reductions of the project in yey (tCO,/year)

E Ry, powe
E Ry methan

Emission reductions from electricity generatinyeary (tCQ,/year
Emission reductions from methane recovery int@waater treatment in yey (tCO,/year)

Grid connected renewable electricity generation
For the purpose of calculating the emission reduastirom electricity generation, the following etiaa
is applied:

ER/,pOWQI’ = BEy,power - PEy,power - Leakag? power (2)
Where:

ER powe = Emission reductions from electricity generatioiyeary (tCO./year
BE, powe = Baseline emissions from electricity generatiogeary (tCO./year
PE, powe = Project emissions from electricity generatioy@ary (tCC,/year’
Leakagepwe = Leakage emissions from electricity generatiopaary (tCO./year’

2’ Agiiero Starkman, Sixt@iagnostico del aprovechamiento biomésico paradaegacion de energia en Hondu.Tegucigalpa: Secretaria de
Recursos Naturales y Ambientdireccion General de Energia, December 31, 200ge:dad
http://www.cimegh.org/sitio/descargas/problemaeetcg/diagnostico_biomasa.pdiast accessed: 12-05-2009)
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Methane recovery in wastewater treatment
For the purpose of calculating the emission reduastifrom nethane recovery in wastewater treatn
the following equation is applie

ER/,methane: BEy,methane_ (PEy,methane+ Leakag@,methane) (3)

Where:

ER) methane = Emission reductions from methane recovery in waatewtreatment i
yeary (tCG,/year)

BE, methane = Emissions from the wastewater treatment in basedzenario in yeay
(tCO.lyear

PE methane = Project emissions from methane recovery in wastewetatment in yeey
(tCO.lyear

Leakag@methan = Leakage emissions in yey (tCO,/year)

Baseline emissions

Grid connected renewable el ectricity generation

In accordance with methodology AN-1.D. “Grid connected renewable electricity generationdréion
15), the baseline is the kWh produced by the reb&evgenerating unit multiplied by an emiss
coefficient calculated as a combined margin (CMpsisting of the combination of operating ma
(OM) and build margin (BM) according to the proceshi prescribed in the “Tool to calculate
emission factor for an electricity system” (versidoh.1). The following equation is used to calcu
baseline emissions from electricity general

BEy,power = EGy |:EFgrid ,CM )y (4)

Where:

BEy powe = Baseline emissions from electricity generatioyéary (tCO,/year,
EG, = Net electricity generated by the project in yy (GWh/year)
EFgria.cmy = Combined margin emission factor (t,eq/GWh)

“Tool to calculate the emission factor for an electricitysteyn” provides the following six steps
calculate combined margin emission fac

Step 1. Identify the relevant electric power syst

Step 2. Select an operating margin (OM) metl

Step 3. Calculatthe operating margin emission factor accordindp¢cselected metho
Step 4. Identify the cohort of power units to beluled in the build margin (BM

Step 5. Calculate the build margin emission fac

Step 6. Calculate the combined margin (Cimissions factor.

Step 1. Identify of the relevant electric powetesy

According to the “Tool to calculate the emissiorctéet for an electricity system” (version 01.1)
project’s electricity system has to be defined oy $patial extent of the pov plants that are physical
connected through transmission and distributioedito the project activity and that can be dispat
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without significant transmission constraints. Cependingly, in this project activity the proje
electricity system incide the project site and all power plants attacbede Honduran national g,

Step 2Choose whether to include +grid power plants in the project electricity sys
This step was ignored, as no-gfid power plants are in the project electricgisten

Step 3 Select an operating margin (OM) met|

According to the “Tool to calculate the emissiorctéa for an electricity system” (version 01.1),
calculate the operating margin (gisom,), project developers have the option to selectnfriour
potential methods:

a) Simple OM, or

b) Simple adjusted OM, or

c) Dispatch Data Analysis OM,
d) Average OM.

Option a) is applied for the calculation of the igimg margin, since the I-cost/mus-run resources
constitute less than 50% of total Honduran generatiof’. With reference to the “Tool to calculate -

emission factor for an electricity system” (versigdh.1), the OM emission factor is calculated using

ex-ante option, i.e. based on the most receyear generationveighted average data availe at the
moment of submission. Data from the years 20067 20@ 2008 have been used for the calcula

Step 4 Calculate the operating margin emission factoc@ding to the selected mett

The simple OM emission factor is calculated asg#eercion-weighted average C; emissions per unit
net electricity generation (tGOMWh) of all generating power plants serving theteyn, not includin
low-cost / must run power plants / units. It is caltedabased on data on fuel consumption anc
electridty generation of each power plant/unit with thédwing equation

Z I:Ci,m.y ENCVly EEFCOZ,i,y

EF, . , =
grid ,OMsimpley (5)
> EG,,
m
Where:
EFRgrigomsimple;, = Simple operating margin G; emission factor in year (tCO,/MWh)
FCmy = Amount of fossil fuel typd consumed by power plant/umit in yeary
(mass or volume un
NCVi, = Net calorific value (energy content) of fossil fugbe | in yeay (GJ / mass
or volume unit
EFcos, = CO, emission factor of fossil fuel type | in year y @,/GJ)
EGny = Net electricity generated and delivered to the gsidhe power plant/un
min yeary (MWh)
M = All power plants/units serving the grid in theayy except lowcost/must-

run power plants/uni

2 The data to calculate the CM have been providethéyionduran Electricity Company (ENEE) k-mail, these documents have been v
available to the DOE.

29 1n 2008, 37,9% of the total grigeneration exists from sources that are no-cost/mustrun. This information is based on public informat
from ENEE. More information can be found under Ang¢
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All fossil fuel types combusted in power plant/umin the yeay
Three most recent years for which data is availatlethe time o
submission of the project (2005, 2006 and 2

There is no available information on the fuel canption for some plants fuelled with bunker (Gr
Valley and Elcatex), one diesel plant (Ampac) and toal plants (Celsur and Envasa) connected t
grid, their emission factors have been estimaténg option B2 for calculating simple OM, accordira
the “Tool to calculate the emission factor for an dleity system” (version 01.1). Option B2 can
applied if only data on electricity generation ah@ fuel type for each power unit is availablco
calculate the emission factor thiose three power plants the following equationsid

EF _ EFcozmiy [B.6
ELmy (6)
My
Where:
ERemy = CGO, emission factor of power urmin yeary (tCO,/MWh)
EFcozmiy = Average CQemission factor of fuel typeused in power uniin in yeary
(tCGJIGY)
Nm.y = Average net energy conversion efficiency of powst min yeary (%)
Y = Three most recent years for which data is ablElaat the time o

submission of the project (2005, 2006 and 2
The average net energy conversion efficiency value® limen obtained from Annex | of the “Tool
calculate the emission factor for an electricitgteyn” (version 01.1). To ensure conservativendss
highest net energy conversion efficiency, has loberen for those three power plants mentio

The calculated operating margin emission fact622.5 tCQ/GWh.

Step 5Identifying the group of the power units to beimgd in the build margi

According to the “Tool to calculate the emissiowrtéa for an electricity system” (version 01.1),
sample group of power unita used to calculate the build margin consists ofsiieof power capacit
additions in the electricity system that compi20% of the system generation (in MWh) and that t
been built most recently

In terms of vintage of data option 1 has been amoise. for the first crediting period the build rgan
emission factor is calculated exte based on the most recent infation available on units already bt
for sample groupn at the time of CDMPDD submission to the DOE for validation. The ntesent dat:
belong to 2008. For further crediting periods thdld margin emission factor will be calculat
according to theaspective provisions for option

The list of the power plants is given in Annex 3iethis the baseline information of this PL

Step 6Calculation of the build margin emission fac

301f 20% falls on part capacity of a unit, that uisifully included in the calculatic.
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The built margin emissions factor is the gener~weightedaverage emissions factor (t./MWh) of all
power unitsm during the most recent yey for which power generation data is available, daled as
follows:

e _ > EG,, EF 1y

grid ,BMsimpley — (7)

> EG,,
m
Where:
EFyria.my = Build margin C(, emissions factor in yegr(tCO,/GWh)
EGny = Net quantity of electricity generated and dekekbto the grid by power urm
in yeary (GWh)

EReLmy = CQ emission factor of the power uimin yeary (tCO,/GWh)
M = Power units included in the build mar
Y = most recenhistorical year for which power generation datavailable

The CQ emission factor of each power um (ERe m,y) is determined according to the guidance of
“Tool to calculate the emission factor for an dliedy system” (version 01.1) in step 3 for sim@é/,
using fory the most recent historical year for which poweregation data is available, and usitor m
the power units included in the build mar:

Step 7 Calculation of the combined margin emission fa

The combined margin emissions factor is calculagetbliows

EI:grid ,CM,y = EI:grid ,OM,y |EVOM + EI:grid,BM,y |EVBM (8)
Where:

EFgria.cmy = Combined Margin emission factor in ye¢y (tCO,/MWh)
EFgrid.omy = Operating margin emission factor in yy (tCO,/MWh)
EFgrid My = Build margin emission factor in yey (tCO,/MWh)

Wowm = Weighting of operating margin emission fact-)

Wgwm = Weighting of build margin emission factc)

EFgria.cm,y = Combined Margin emission factor in yey tCGO,/MWh)
EFgrid.omy = Operating margin emission factor in yy (tCO,/MWh)
EFgrid smy = Build margin emission factor in yey (tCC,/MWh)

Wowm = Weighting of operating margin emission fact-)

Wgm = Weighting of build margin emission fact)

EFgria.cmy = Combined Margin emission factor in yey (tCO,/MWh)
EFgria.omy = Operating margin emission factor in yy (tCO,/MWh)
EFyrid, Bmy = Build margin emission factor in yey (tCO,/MWh)
Wom = Weighting of operating margin emission fact-)

Wgm = Weighting of build margin emission fact)

According to the “Tool to calculate the emissiortéa for an electricitysystem” (version 01.1), tt
following default values are used for weights foe bperating margin and build margin emission fac
Wom = 0.5 and wy = 0.5.
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The calculated combined emission factc581.6tCO./GWh.

Methane recovery in wastewater treatment

According to the methodologgMS-IIl.H “Methane recovery in wastewater treatmerversion 14), the
baseline emissions for scenario (the existing anaerobic wastewater treatment systéimout methan
recovery and combustiare calculated as follow

B Ey,me'[hane =B Eww,treatmenty (9)
Where:
BE, methan Baseline emissions in yey (tCC.,e)

Baseline emissions of the wastewater treatmgsiemss affected by tt
project activity in year y (tC,e)

B Eww,treatment,y

Themethane emission potential of the anaerobic waseswr@atment plant in the baseline situatio
calculated through equation (10) bel

B EWW'"eatme”ty = Z wa,i Y LCO Dremovedi Y oMC Fww,treatmentBL,i DBo,ww J FBL EGWF(’:H 4

(10)

Where:

Quw,iy = Volume of wastewater treated in baseline wadtemtaeatment syste i in
the yeary (m°)

CODiemoved,iy = Chemical oxygen demand removed by baselinenieatsystem i in yegy
(tonnes/r®), measured as the difference between inflow CORD #re
outflow COD in systeni

Bo.ww = Methane producing capacity of the wastewate€(@Hower value of 0.2
kg CHykg COD!

MCFuwieamentaL; = Methane correction factor for baseline wastew#aatment systemi in

(MCF value as per table

Index for baseline wastewaitreatment system

Model correction factor to account for model unaities (0.94
Global Warming Potential for methane (value of

i
UFg.
GWRh4

Table 6. IPCC default values for Methane CorrectiorFactor (MCF)**

Type of wastewater treatment adischarge pathway or syst MCF value
Discharge of wastewater to sea, river or 0.1
Aerobic treatment, well manac 0.C
Aerobic treatment, poorly managed or overlo: 0.3
Anaerobic digester for sludge without methane recy 0.8
Anaerobicreactor without methane recov 0.8
Anerobic shallow lagoon (depth less than 2 me 0.2

31 Table taken from the methodology AMBH version 14 (page 6/7).
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Anerobic deep lagoon (depth more than 2 me 0.8
Septic system 0.5

For the methane correction factor of the anaeralsistewater treatment system in baseline scenario
(MCF,wreament,aL) the lower value with regard to the anaerobic dagpon is applied, since its deptt
more than 2 meters. Therefore, Myw treatment gLi= 0.8.

With reference to the methodoloAMS-I111.H “Methane recovery in wetewater treatmentversion 14),
the methane emissions from decay of the final sluglgeerated by the treatment system coulc
neglected if the sludge is combusted under coettotionditions, disposed in a landfill with meth:
recovery, or ged for soil application. The sludge generated ty project will be used for sc
application, therefore MER yreamer = O tonnes.

Project emissions

The renewable electricity generation does not tesulproject emissions, since the combustior
recovered methane for electricity generation issiered as C,-neutral. The project emissions sol
involve emissions from methane recovery in wastensysten

Methane recovery in wastewater treatment
In accordance with the methodolcAMS-III.H “Me thane recovery in wastewater treatmewversion
14), the project activity emissions are calculatetblews:

I:)Epower,y + PEww,treatment,y + I:>Eww,discharge,y + PES final ,y +
PEy,methane = (11)
I:)Efugitive,y + I:)Ebiomassy + I:)Eﬂaring Y
Where:
PE methane = Project emissions from methane recovery in wasewetatment in yeey
(tCOse)
PEsower, = Emissions from electricity or fuel consumption igayy (tCO.€).
PEw.reamenty = Methane emissions from wastewater treatment sysiffested by th

project activity, and not equipped with biogas ke, in yealy (tCCe).

PEwdischargey = Methane emissions on account of inefficiency of mject activity
wastewater treatment systems and presence of ddyeanrganic carbon |
treated wastewater in yey (tCO.e).

PEs finaiy = Methane emissions from anaerobic decay of the §ihalge produced i
yeary (tCO.e).
PEsgitive.y = Methane fugitive emissions on account of inefficies in capture systen

in yeary (tCCxe)
Methane emissions due to incomplete flaring in v (tCO.€e)

Emissions due to physical leakage from deditpiped network in yeey
(tCOze)

PEﬂaring,y
I:)Ebioma\s,s,y

From these identified potential emission sourcesftiiowing sources are not applicableconsidered
zero.
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Table 7. Potential emission sources that are not glicable or considered zer

Parameter Not applicable/considered zer

PE power The project emissions from electricity (;powe) Of the wastewater treatme
system are not available this stage and only estimations can be m
However, from Eecopalsbiogas recovery from Palm Oil Mill Effluel
(POME) ponds project experier, which tends to be the same technolog
for this project activity, this parameter contrigsitfairly less tan other
project emissions. Therefore, paramete, ,.werCan be neglected for -ante
calculations. Nevertheless, project emissions froomwn electricity
consumptions will be measured and hence considerezk-post calculation
once real data is availle.

PEyw,discharge.y As the residual waters will percolate and infikratto the ground there are
project emissions due to the discharge pathway atege These emissiol
only occur in case the water is discharged inteaa sevr or lake, what inot
the case for the project situati

PE s final The project emissions from anaerobic decay of it Sludge (P sfina) are
neglected since the sludge will be used for sqgiliagation.

PEww,treatmenty Project emissions from wastewatreatment systems affected by the pro
activity, and not equipped with biogas recovery ywuweament) are not
considered. The Eecopalsa Biogas Expansion project does nobhier
measures mentioned above, hePE ireatment,. = 0 tICQe.

PEbiomass.y Project emissions related to the storage of biomadsr anaerobic conditio
(PByjiomassy) a@re not considered in the project activity asbimmass will be
stored under anaerobic conditic

The project emissions from methane release in oaglgsems are determined as follo

I:)Efugitive,y = I:)Efugitive,ww,y + PEfugitive,s,y (12)

Where:

PEngitive.y = Project emissions from methane release in capysterss in yeay (tCO.e)

PEsugitive.ww.y = Fugitive emissions through capture inefficiencieshie anaerobi
wastewater treatment systems in the vy (tCOse).

PEwgitive.s.y = Fugitive emissions through capture inefficienciethie anaerobic sludg

treatment systems in the yey (tCO.€).

Since the anaerobic sludge treatment is not consldaréhe project design, the project emissions f
that source are not taken into account. TherePEgiive sy= 0 tCQe.

The fugitive emissions through capture inefficiescin the anaerobic wiewater treatmenPEgiive ww,)
are calculated based on equation (14) be

PEfugitive,ww,y = (1_ CFE\NW) |:”\/IEPWW,treatmenty |:|c;WI?3H4 (13)
Where:
CFEw = Capture efficiency of the biogas recovery equipnierihe wastewate

treatment. Default value of 0.9 is us
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MEP, ww treatment = Methane emission potential of wastewater treatragsiem equippe
with biogas recovery in yeiy (tonnes)

The methane emission potential of the wastewageatrirent system is calculated as follc

MEPWW,treatmemy = ww,y DBo,ww |:UFPJ Dz CODremovedPJ,k,y |]'vlCl:ww,treatmemPJ,k (14)
k

Where:

COD:emoved,paky = Chemical oxygen demand removed by the treatmentrmsyj of the

project activity equipped with methane recoveryhia yealy (tonnes/r)
MCFuw.reamentpaky = Methane correction factor for the project wastewateatment systerk
equipped wittbiogas recovery equipment (MCF values from Tab

Chemical oxygen demand removed by the treatmetersyk (CODiemoved i) iS the difference of inflov
COD and the outflow COD of the syste

For the methane correction factor of the for thestetater treatment systek in the project scenari
equipped with methane recovetMCF, reamentpakly the value with regard to anaerobic deep lac
(depth more than 2 meters) is applied. ThereMCFw reatment,ps x5 0.8.

The project emissions due to incomplete flaringy@ar y are determined as per the “Tool to deter
project emissions from flaring gases containinghaee” (tCO2e

8760 GWP
I:)Eflare,y = ;TM RG,h X (1_,7flare,h) XTC():SAl
(15)

Where:

Variable Sl Unit Description

PEiarey tCOe Project emissions from flarir
of the residual gas stream
yeary

Mg kg/h Mass flow rate of methane
the residual gas in the hou

Niaren - Flare efficiency in hour t

GWP,,, tCO,e/tCH, Global Warming Potential ¢
methane valid for th
commitment periol

For the enclosed flare the default value of 50%eflefficiency is used. For the -ante calculation the
mass flow rate of methane per hour is simplifiedht® amount omethane that is estimated to be fla
per year. This amount is based on the assumptairl@® of the captured methane is flared. The atr
of captured methane is the total amount of methgereerated discounted by the amount of metl
released due tcapture inefficiencie

Leakage
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According to AMSED paragraph 14 and AM-III.H paragraph 28, lekage from renewable electric
generation and methane recovery in wastewatemggdtis not taken into consideration since the 1
technology is notransferred from and to another activ

B.6.2. Data and parameters that are available at validatio: |
Data / Parameter. ID.1/TFF,
Data unit: Tonnes/ye:
Description The expected amount of fresh fruit to be processgeary
Source of data used: | Feasibility study of EECOPALS
Value applied: See Table 1

Justification of the
choice of data or
description of
measurement methods

The feasibility study for the project gives the egfed production of the pal
oil mill for the coming year.

and procedures actually

applied :

Any commenti

Data / Parameter: ID.2 / WU

Data unit: nitonnes fresh fru

Description: The average water usage per processed ton offfret
Source of data use Feasibility study of EECOPALS

Value applied: 1.035

Justification of the
choice of data or
description of

measurement methods

and procedures actual
applied :

The feasibility study for the project gives the i@ge water usage per proces
ton of fresh frui

D

y

Any comment:

Data / Parameter:

ID.3 / CODinfiow

Data unit: Tonnes/r’

Description: Chemical Oxygen Demand per of water entering the lago
Source of data used: | Results of laboratory analy

Value applied: 65.630 * 1(°

Justification of the
choice of data or
description of

measurement methods

and procedures actual
applied :

The laboratory analysis was performed in compliamitle the Technica
Quality Standard for Discharge of Wastewater intezétvers. The results h¢
been used for the purpose of proper sizing ofagedns for anaerob

5 treatmen’

y

Any comment:

This parameter is used to calculate (;removedj S€€ SeCtion B.6.3 fi
calculations

Data / Parameter:

ID.4 / Boyw

Data unit:

kg CHy/kg COD
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Description: Methane producing capacity of the wastew
Source of data used: | Methodology AM&IIILH version 14
Value applied: 0.25

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

The default value is used according to the methodobdgS-I111.H version 14.

D

y

Any comment:

Data / Parameter:

ID.5/ MCF ww, treatment,PJ

Data unit

Description:

Methane correction factor for the wastewater treainsystem equipped wi
bioga: recovery equipme

Source of data used:

Table Ill.H.1. IPPC default values for Methane @gtion Factor (MCF

Value applied:

0.8

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

In accordance with methodology Al-11l.H version 14 the MCF value for a
anaerobic reactor is appli

D

y

Any comment:

See Table

Data / Parameter:

ID.6/ MCFVWV treatment,BL,i

Data unit:

Description:

Methane correction factor for the anaerobic wastemaeatment systei in
the baseline scena

Source of data used:

Table Ill.H.1. IPPC default values for Methane @gtion Factor (MCF

Value appliec

0.8

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

In accordance with methodology Al-11l.H version 14 the MCF value for a
anaerobic deep lagoon (depth more than 2 meteagpised

D

y

Any comment: See Table

Data / Parameter: ID.7/ GWP_CH,

Data unit: -

Description Global Warming Potential for methe
Source of data used: | Methodology AM&IIILH version 14
Value applied: 21

Justification of the
choice of data or
description of

The default value is used according to the methagyoAMS-I11.H version 14.

measurement methods

D
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and procedures actually
applied :

Any comment:

Data / Parameter: ID.8 / CFE,w
Data unit: -
Description: Capture anuwitilization/combustion/flare efficiency of the matie recovery an

combustion/utilization equipment in the wastewateatmer

Source of data used: | Methodology AM&IIILH version 14

Value appliec 0.c

Justification of the The default value is used according to the metragjoAMS-111.H version 14.
choice of data or
description of

measurement methods
and procedures actually

applied :

Any comment

Data / Parameter: ID.9 / Nfiare

Data unit: %

Description: Efficiency of the flarini process

Source of data use Methodology AM&IIILH version 1.

Value applied: 50

Justification of the The default value for open flares is used accortt the methodology AM-
choice of data or IlI.H version 1.

description of
measurement methods
and procedures actually
applied :

Any comment:

Data / Parameter: ID.10 / NCVcha
Data unit: TJ/IGg
Description: Net calorific value of biogas/methe

Source of data used: | 2006 IPCC Guidelines for National Greenhouse Gagntorie. Volume 2,
Chapter 1, Table 1

Value applied: 50.4
Justification of the IPCC is the preferable source of default valuedtier reliable sources are t
choice of data or available

description of
measurement methods
and procedures actually
applied :

Any comment:

Data / Parameter: ID.11/ Depy

Data unit: kg CH, /m° CH,

Description: Density of methar
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Source of data used:

Methodology ACMO0001 version 11, footnote 5, pag

Value applied:

0.716¢

Justification of the
choice of data or
description of

The default value for the density of methane isivéer from the standar
conditions used for correction of the volume. Thisdetermined from th
standard conditions of temperature and pressume{Pee Celsius and 1,0

measurement methods bar).

and procedures actually

applied :

Any comment:

Data / Parameter. ID.12/ FCimy

Data unit: Ilyear

Description: Amount of fossil fue i consumed in the project electricity system by gatien

sourcesmin years 2005-2007

Source of data use

ENEE (National Company for Electric Ener

Value applied:

See Annex

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

ENEE is the official source fcthe related data, hence providing the mo=-to-
date and representative informat

D

Any comment:

Data / Parameter:

ID.13 / NCVpiese

Data unit:

TJIGg

Description:

The net calorific value for Dies

Source of data used:

2006 IPCC Guidelines f National Greenhouse Gas Inventories, volun
chapter 1 (table 1.

Value applied:

41.4 TJ/G

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

IPCC is the preferable source of default valuother reliable sources are t
available

D

y

Any comment:
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Data / Parameter: ID.14 / NCVgunker
Data unit: TJIGg
Description: The net calorific value for bunk

Source of data used: | 2006 IPCC Guidelines for National Greenhouse Gesritories, volume
chapter 1 (table 1.

Value applied: 39.8 TJ/Gi
Justification of the IPCC is the preferable source of default valuestier reliable sources are r
choice of data or available

description of
measurement methods
and procedures actually
applied :

Any comment

Data / Parameter: ID.15 / EFcoz.piesel
Data unit tCQe/TJ
Description: Emission factor for Dies

Source of data used: | 2006 IPCC Guidelines for National Greenhouse Gesritories, volume 2
chapter 1 table 1

Value appliec 72.6 tCGelT.

Justification of the The IPCC Guidelines are the most reliable sourcéhfese value
choice of data or
description of

measurement methods
and procedures actually

applied :

Any comment

Data / Parameter: ID.16 / EFcoopunker

Data unit: tCQe/TJ

Description Emission factor for bunk

Source of data used: | 2006 IPCC Guidelines for National Greenhouse Gasrltories, volume 2
chapter 1 table 1

Value applied: 75.5 tCGLe/TJ

Justification of the The IPCC Guidelines are the most reliable sourc¢éhfese value
choice of data or
description of

measurement methods
and procedures actually
applied :

Any comment:

Data / Parameter: ID.17 / EGhy
Data unit: GWh
Description The electricity in GWh delivered to the grid by soej with fuel i, in yeary

Source of data used: | Official information provided by ENEE (National Cqany for Electric
Energy
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Value applied: See Annex
Justification of the The information provided by the ENEE'’s databasepissidered to b
choice of data or representative of the electricity generation ofghid.

description of
measurement methods
and procedures actually
applied :

Any comment:

Data / Parameter: ID.18 / Ny

Data unit: %

Description Average net energy conversion efficiency of powdt min yeary

Source of data used: | Annex | of the “Tool to calculate the emission &ador an electricity syster
Value appliec 46%

Justification of the Default value from the “Tool to calculate the enussfactor for an electricit
choice of data or system”

description of
measurement methods
and procedures actually

applied :

Any commenti

Data / Parameter: ID.19 / Dpjese
Datz unit: kg/m®
Description: Density of Diese

Source of data used: | IEA 2006 Oil Information 2007/ pg.Z
(http://wds.iea.org/WDS/tableviewer/document.aspbePé105¢)

Value applied: 844 kg/n®

Justification of the Used for the conversion of the fuel volume unifrtass uni
choice of data or
description of

measurement methods
and procedures actually
applied :

Any comment:
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Data / Parameter:

ID.20 / Dgynker

Data unit:

kg/m

Description:

Density of bunke

Source of data used:

IEA 2006 Oil Information 2007/ pg.2
(http://wds.iea.org/WDS/tableviewer/document.aspbePé+105¢)

Value applied:

944g/m’

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

Used for the conversion of the fuel volume unitrtass uni

D

y

Any comment

B.6.3 Ex-ante

calculation of emission reduction:

The total emission reductions of the project attidre calculated on the basis of the equations
parameters presented and explained in section B6this document. Detailed calculations of
combined margin emission factor are presented inef 3 of this document. Full calculations ¢

available in Excel files

attached to the docum

The first 7 year crediting period starts on Maréli@ Therefore, the emission reductions calculatfon
year 2010 and 2017 consider the 10 months and Zhs the project will be operational in thc

respective years.

Baseline emissions

Grid connected renewable electricity generation

1. Calculation of the baseline emissions from eleitjrigeneratior
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Input data:
1. Calculation of the baseline emissions from eleityrigeneratior
Input data
Table 8. Net electricity generation of the prc
Year 2010 2011 2012 2013 2014 2015 201¢€ 2017
EG,
[GWhiyear] | 5,70 | 3.5z 374 |383 |388 360 |3.54 0.58
EFyis cu .y = 581.6tCO,eq/ GWh*
Calculations
Equation (4)BEy.power = EGy |:IEFgrid CMy
Results
Table 9. Baseline emissions from electricity getien:
Year 2010 2011 2012 2013 2014 2015 2016 2017
BEy,power
[tCO.eqlyear]| 1,573 2,05( 2,172 2,227 2,254 2,091 2,059 339
Methane recovery in wastewater treatment
2. Calculation of volume of wastewa
Input data
Table 10. The expected amount of fresh fruit tploEesse!
Year | 2010 2011 2012 2013 2014 2015
TFF
Y | 139,000 151,00( 160,000 164,000 166,000 154,000
[tlyear]
WU =1.035m*/t
Calculations
Equation (16)Q, ,,, = TFF, (WU
Results
Table 11. Volume of wastewa
Year 2010 2011 2012 2013 2014 2015 201¢ 2017
[Qyé]WW 71,932 78,142 | 82,800 84,870 85,905 79,695| 78,487.7 | 77,625
m

3. Calculation of the removed Chemical Oxygen Den

[ Input data

32 Calculations of the combined margin emission faaterpresented in Annex 3 of this docurr
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COD, ¢ ow; = 0.065630nneg M’

COD, g0wi = COD,yreates = 000447552 tonned m**

Calculations

Equations (17)CODy,removedi = CODy,inf low,i - CODy,outhow,i
CODy,removedi = c:ODy,inf low,i - CODy,ww,treated

Results

COD, g0wi = COD, yreate = 0.-00447552 tonned m’

4. Calculation of baseline emissions from wastewat=atmen

Input data

Q.= Table 11. Volume of wastewa

COD =0.06115638tonne:/ m*

y,removegdi

By = 025kgCH, /kgCOD

MCFww,treatmentBL,i = 08
UF; = 089
GWP_CH, =21
Calculations

Equation (10):
BEww,treatmenty = wa,i,y * C:()Dremovedi,y * |vlCI:ww,treatmentBL,i * Bo,ww * UFBL * GWI:CH4

Results
Table 13. Baseline emissions from wastewtreatment
Year
2010 2011 2012 2013 2014 2015 201¢ 2017
BEy,methane
[tCOseqlyear] | 13,703 | 17,86: | 18,928 | 19,402 | 19,638 | 18,218 | 17,94: | 2,958

33 This value is calculated as a 6% of Ckw, value. This is amssumption based on the technology provider optbgec, which is based on
a measurement campaign done on the adjacent Hagjlity. As the new facility (project activity)mal the existing facily (existing CDM
project 492) will operate under idésdl conditions in terms of technology applied,ubfiow and climate conditions, these measuremargs
precise estimate for the project’s operation, aedcansidered historical de
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Project emissions

Methane recovery in wastewater treatment

5. Calculation of methane emission potential of wastewtreatment pla

Input data

Q.= Table 11. Volume of wastewa

By = 025kgCH, /kgCOD

COD,, removedj = COD, emovess = 0.06115638tonned m’
UF,, =112
MCFww,treatmentPJ = 08
Calculations
Equation (14):MEPWW,treatmenty = wa,y |:Bo,ww EI'”:PJ [CODremovedPJ,y Dr\/ICFWW,treatmentPJ
Results
Table 15. Methane emission potential of wastewasatment plai
Yeal 201( 2011 2012 201% 201¢ 201¢ 201¢€ 2015
M EPy,vwv,treatment
[tCH./year 821 1,07(¢ 1,134 1,163 1,177 1,092 1,075 177

6. Calculation of fugitive project emissions throughpture inefficiencies in the anaerobic wastew

treatment system:

Input data

CFE,,, =09

MER,, reamenty = Table 15. Methane emission potential of wastemtag@tment plal

GWR,, =21

Calculations

Equation (13):PE;givey = PEquginvemy = @~ CFE) IMER, icamenyy [TBWR,,

Results

Table 16. Project emissions from methrelease in capture and utilization / combustidarkfsysten
Year 2010 2011 2012 2013 2014 2015 2016 2017
P Ey, fugitive
[tCO.eqlyear] | 1,724 | 2,24¢ 2,382 | 2442 | 2471 |2293 |27258 |372

7. Calculation of project emissions due to incompfkeng:

[ Input data
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Q.= Table 11. Volume of wastewa

COD =0.06115638tonne:/ m*

y,removedi

B, = 025kgCH, /kgCOD

MCFww,treatmentBL,i = 08
UF;, =112
CFE,, =09
MER,, ieamenty = Table 15. Methane emission potential of wastemtaé@tment plal
CH4, flared = 10)/0
Flareefﬁdency =50%
Calculations
Equation (15):
PEfIaring,y
Q,., [CO B. .. [MCF - WF
— [ ww,y Demoved,y 0,WwW ww,treatmenPJ,i PJ] [CH4 tored Hl_ Flareeﬁicienc‘) BBW%H4
- [(1_ CFE) DM EF\?\AN,treatmenPJ,i ] ’ ’
Results
Table 17. Project emissions from incomplete fla
Year 2010 2011 2012 2013 2014 2015 2016 2017
I:)Eflared,y
[tCO.eqgl/year] | 776 1,01z 1,072 1,099 1,112 1,032 1,016 167

8. Calculation of project emissions from methane recgin wastewater treatme

Input data

PE = Table 17. Project emissions from methane release iincomplete flarin

flaring ,y

P Ey, fugitive
flare systems

= Table 16. Project emissions from methane releasapture and utilization / combustiol

Calculations
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Equation (12):PEmethaney = I:>Efugitive,y + I:>Eflaring Y
Results
Table 17. Project emissions from methane recovewaistewater treatme
Year 2010 2011 2012 2013 2014 2015 2016 2017
PEy,methane
[tCO.eqgl/year]| 2,500 3,26( 3,454 3,540 3,583 3,324 3,274 540
Emission reductions
9. Calculation of emission reduction from electrigigneratio
Input data
BE, ,ower = Table 9. Baseline emissions from electricity gatien
IDEy,power =0
Leakagg e =0
Calculations
Equation (2):ER/.power = BEy,power - I:)Ey.power - Leakag?, power
Results
Table 18. Emission reduction freelectricity generation
Year 2010 2011 2012 2013 2014 2015 2016 2017
ERy,power
[tCO.eqgl/year]| 1,573 2,05(C 2,172 2,227 2,254 2,091 2,059 339
10. Calculation of emission reduction from methane vecg in wastewater treatm
Input data
BE, rnemane = Table 13. Baseline emissions from wastewatetrtrea
PE, emane = Table 17. Project emissions from methane recovewastewater treatme
Leakag?,methane =0
Calculations
Equation (3): ER/,methane: BEy,methane_ (PEy,methane+ Leakag?methang
Results
Table 19. Emission reduction from methane recoireryastewater treatme
Year 2010 2011 2012 2013 2014 2015 2016 2017
ER/,methane
[tCO.eqlyear] 11,203 | 14,60¢ | 15,474 | 15,861 | 16,055 | 14,894 | 14,668 | 2,418

11. Calculation of total emission reduction of the pitjactivity



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Version 03 UNFCCC ‘
Pt ’

CDM - Executive Board

Input data
ER) soner = Table 18. Emission reduction from electricity geatior

ER metane = Table 19. Emission reduction from methane regpirewvastewater treatme

Calculations

Equation (1)ERy = ER/,powe\ + ER/,methane

Results

Table 20. Total emission reduction of the projetivity
Year 2010 2011 2012 2013 2014 2015 2016 2017
ER,
[tCO,eq/year] 12,776 | 16,65¢ | 17,647 | 18,088| 18,309 16,985 16,728 2,757

| B.6.4 Summary of the e-ante estimation of emission reductions: |

Values for year 2010 and 2017 are adapted accotdidgration of the crediting peric

Table 21. Exante estimation of emission reductions 2010/20

Estimation of Estimation of
project activity Estlrnatlon.oq Estimation of overall emission
emissions baseline emission leakage (tCO2- reduction
Year (tC0O2-eq) (tC0O2-eq) eq) (tCO2-eq))
2010 2,50( 15,276 0 12,776
2011 3,26( 19,914 0 16,654
201z 3,45¢ 21,101 0 17,647
2013 3,54( 21,628 0 18,088
2014 3,58¢ 21,892 0 18,309
2015 3,32¢ 20,309 0 16,985
201¢ 3,27¢ 20,002 0 16,728
2017 540 3,297 0 2,757
Total emission
reductions (tonnes
of CO,-eq) 23,47¢ 143,419 0 119,943
| B.7  Application of a monitoring methodology and descriion of the monitoring plan: |

| B.7.1 Data and parameters monitored |

Data / Parameter:

ID.19/ BGy,cgptured

Data unit:

Nniyeal

Description:

Amount of biogas captured in year
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Source of data to be
used:

Measured continuously by flow me

Value of data

N/A

Description of
measurement methods
and procedures to be
applied

Data measured by a continuous flow meter. All datd be archived
5 electronically. The procedures applied will stsictfollow the supplier’s
manual

QA/QC procedures to
be applied:

QA: The device will be recalibrated according to instructions (schedule
procedures) for QA of the technology provis

QC: There will be strict compliance to maintenance daiteerecommended
the technology provide

Any comment

Data / Parameter:

ID.20 / BGy,suelied

Data unit

Nm’/yeal

Description:

Amount of biogas consumed in gas engine in yee

Source of data to be
used:

Measured continuously by flow me

Value of data

N/A

Description of
measurement methods
and procedures to be
applied:

Data measured by a continuous flow mi All data will be archivec
5 electronically. The procedures applied will stsictfollow the supplier’s
manual

QA/QC procedures to
be applied:

QA: The device will be recalibrated according to thstriactions (schedule
procedures) for QA of the technoy provider.

QC: There will be strict compliance to maintenance dateerecommended
the technology provide

Any comment:

Pressure and temperature measurements will betexeicucase of usage
the volume flow mete

Data / Parameter:

ID.21/ BGyfiared

Data unit:

Nniyeal

Description:

Amount of biogas consumed in the flare in yeai

Source of data to be
used:

Measured continuously by flow me

Value of date

N/A

Description of
measurement methods
and procedures to be
applied:

Data measur¢ by a continuous flow meter. All data will be arobd
5 electronically. The procedures applied will stsictfollow the supplier’s
manual

QA/QC procedures to
be applied:

QA: The device will be recalibrated according to thstriactions (schedule
procedires) for QA of the technology provider.

QC: There will be strict compliance to maintenance dateerecommended
the technology provide

Any comment:

Type of device: open fla
Pressure and temperature measurements will betexeicucase of usage

the volume flow mete
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Data / Parameter: ID.22 | Wcha
Data unit: %
Description: Fraction of methane in biogas in year

Source of data to be
used

Monitoring syster

Value of data

N/A

Description of
measurement methods
and procedures to be
applied:

The methane fraction will be performed continuously at least with .
5 frequency to  satisfy statistical 95% confidence elevThe results ¢
measurements will be stored manually in electral@itabaseThe procedure
applied will strictly followthe supplier’s manual.

1°Z)

QA/QC procedures to
be applied:

QA: The device will be recalibrated according to thstriactions (schedule
procedures) for QA of the technology provis

QC: There will be strict compliance to maintenance dalerecommended t
the technology provide

Any comment:

Data / Parameter: ID.23 / Thare
Data unit: °C
Description: Temperature in the exhaust gas of the

Source of data to be
used:

Continuously measurement by thermoco

Value of data

Above the temperatuishowing that the flare is operatio

Description of
measurement methods
and procedures to be
applied:

The temperature is measured continuotto demonstrate that the flare
5 operatione.

A high level of accuracy of the measurements vélbchieved due to the use
highprecision equipmen

QA/QC procedures to
be applied:

Replaced or calibratein accordancéo the supplier's manui

Any comment:

Data / Parameter:

ID.24 / EU, g

Data unit:

Description:

Endise of the final sludge in year

Source of data to be
used:

Monitoring syster

Value of data

N/A

Description of
measurement methods
and procedures to be
applied:

The sludge will be treated in the system that iareth with adjacent CDI
5 project - Eecopalsabiogas recovery from Palm Oil Mill Effluent (POM
ponds (CDM reference n0492) To avoid mixing of sludge and to moni
amount of sludge, the project owners prepared special managem
procedures including operation sched® of the existing system, which allc
separate treatment of sludge that is generatedidyptojects

QA/QC procedures to

N/A

be applied:

35 Management procedures regarding sludge treatmertvailableto the DOE.
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| Any comment:

Data / Parameter: ID.25/ EG,
Data unit GWhlyea
Description: Net electricity generation of the project activillyyear “y” delivered to the gr

Source of data to be
used:

Measured by an electricity me

Value of data

Table 9 (e-ante estimations)

Description of
measurement methods
and procedures to be
applied:

The net electricity production will be measured tawmously. A high level o
5 accuracy of the measurements will be achieved altleet use of hic-precision
equipmenicalibrated and tested according to recognstaddard:

Hourly measurement and monthly will take pli

QA/QC procedures to
be applied:

QA: The device will be recalibrated according to thstriactions (schedule
procedures) for QA of the technology provis

QC: There will be strict compliance maintenance schedule recommendet
the technology provide

Any commenti Measurement results shall be ci-checked with records for sold electric
Data / Parameter: ID.26 / EC,

Data unit: GWhlyea

Description: Electricity consumption of thproject activity in year “y”

Source of data to b
used:

eMeasured by an electricity me

Value of data

6.3% of total electricity generated by the projex-ante assumptior

Description of
measurement methoc
and procedures to b
applied:

The electicity consumption of the project will be measureatowiously. A
Idiigh level of accuracy of the measurements wilebkieved due to the use
ehigh-precision equipmer

QA/QC procedures t
be applied:

D QA: The device will be recalibrated according to instructions (schedule
procedures) for QA of the technology provi

QC: There will be strict compliance to maintenance dalerecommended t
the technology provide

Any comment:

Data / Parameter:

ID.27 / COD jnfiow

Data unit:

Tonnes/r®

Description:

Chemical Oxygen Demar of wastewater entering the lago

Source of data to b
used:

eResults of laboratory analy

Value of data

Description of

applied:

measurement metho
and procedures to b

The laboratory analysis is to be performed in coamgle with the Technic:
IQuality Standard for Discharge of Wastewater intec&vers, with the
estandard methodologies and quality procedureshferindustry

QA/QC procedures t
be applied:

D QA: Certified laboraton

Any comment:
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Data / Parameter: ID.27 | COD outfiow
Data unit: Tonnes/r®
Description: Chemical Oxygen Demand per of water leaving the lago:
Source of data to beResults of laboratory analy
used:
Value of data
Description of| The laboratory analysis is to be performed in coamgle with the Technici

measurement methoduality Standard for Discharge of Wastewater intecévers, with the
and procedures to Restandard methodologies and quality proces for this industn
applied:

QA/QC procedures to QA: Certified laboraton
be applied:

Any comment

Data / Parameter: ID.28 / Effluent flow

Data unit: Tonne:

Description: Effluent processed by the project during yeat

Source of data to beFlow meter at the entrance of the covered lac
used:

Value of data

Description of
measurement methods
and procedures to be

applied
QA/QC procedures to QA: The device will be recalibrated according to thstrnctions (schedule
be applied: procedures) foQA of the technology provider.

QC: There will be strict compliance to maintenance dalerecommended t
the technology provide

Any comment:

Ex-post emission reductions
According to the methodology AM-IIl.H “Methane recovery in wastewatéreatment” version 14),
paragraph 31, the calculation of emission redustgirall be based on the lowest value of the fotgy
(i) The amount of biogas recovered and fuelled or dgMD,) during the crediting period, that
monitoredex post
(i) Ex post calculated baseline, project and leakageséons based on actual monitored data foi
project activity.

Regarding electricity generated by the projectvigti the methodologyAMS-1.D “Grid connected
renewable electric generation” (versior) states thamonitoring shall consist of metering the electgi
generated by the renewable technolc

The following equations will be applied for the pase of the total emission reductions calculat

ERy = ERy,power + ERy,MD (18)
Where:
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ER, = Total emission reductions of the project innyy (tCG,/year’

ER/mp = Emission reductions from methane recovery inteyaater treatment in ye.
y (tCO,lyear)

ER,p,one = Emission reductions from electricity generatioiyeary (tCO,/year’

1) Ex-post emission reductions from electricity generatio

ERy,power = EGy EEFgrid ,CM (19)

Where:

ER, powe = Emission reductions from electricity generatioyeary (tCO./year’
EG = Net electricity generation of the project adinin year “y” (GWh/year,
EFgria.cm = Honduras grid emission factor determine-ante (tCQ/GWh)

2) Ex-post emission reductions from methane recove

ER wo =MD, [GWP_CH, (20)

Where:

ER, mp = Emission reductions from methane recovery intewater treatment in ye.
y (tCOeq/year

MD, = Amount of methane destroyed by the project agt{tCH,/year)

GWP_CH = Global Warming Potential for methane (value 2ised

Iley = Iley,electricity + MDy,fIared (21)

Where:

MD, = Amount of methane destroyed by the project agtitCH,/year

MDycecicy = Amount of methane used to electricity generatignthe project activit:
(tCH,/year)

MDy fiarec = Amount of methane flared by the project acti(tCHj/year’

|\/IDy,electricity = BGy,fuelled [WCH4 |:DCH4 (22)

Where:

MDycecicy = Amount of methane used to electricity generatignthe project activit:
(tCHylyear)

BG, fuellec = Amount of biogas consumed in gas engine in y¥aiNm? biogas/year

WeHa = Fraction of methane in biogas in year

Deha = Density of methaneCH, /m® CH,)

Iley,flared = BGy,flared DNCH4 EDCH4 U7flare (23)

Where:

MDy fiarec = Amount of methane flared by the project actittyH,/year)

BG, fiarec = Amount of biogas flared in year “y” (Nrbiogas/year)

WeHa = Fraction of methane in biogas in year

Dcha = Density of methaneCH, /m® CH,)

Nilare = Efficiency of the flaring proce
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B.7.2 Description of the monitoring plan: |

The monitoring plan of Eecopalsa Biogas Expansiencéonsistent withmethodology AM-III.H
“Methane recovery in wastewater treatmerversion 14) and methodology AM® “Grid connected
renewable electric generation” (version 15). A sehef tte monitoring plan is presented be®.

Untreated
l effluent

Wastewater
treatment

v system with
methabe
recovery

1D.22/ WcHa

1D.28 / Effluent flow
|D25/ EGV / Tflare

1D.19/ BG\/. cantured

Gas Engine re
a/ BGv:fueIIed |D21/ BGVyfIared

Figure
6. Monitoring plan of Eecopalsa Biogas Expansic

EECOPALSA will apply good practice procedures faymtoring and several operators will be emplo
for the engines and the lagoons. All of them wiltlargo the rcessary trainind.

The data monitored will be recorded in a data mamsgnt system called SCADA (Supervisory Con
and Data Acquisition System). Parallel to that,rtreasurements will be recorded manually severas
a day to avoid the loss of datacase of technical problems or maintenance nee8€ADA.

Monitoring Management

* The plant manager from the technical supplier bdlresponsible for the implementation of
monitoring plan during the first year of operati

» The technical suppliss Operations and CDM Supervisor will be resporssifdr keeping thi
recorded data for at least two years after theoémloe crediting perioc

% The Sludge Operations Manual and the technologyigeds Monitoring Plan are available to the DOEpeBator’s training ceificates are
available to the DOE.
S7A certification of employment creation and the ecantual conditions for new vrkers is available to the DOE.
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The technical supplier will be responsible for tdadibration of the measuring equipment. As v
as that, thy train the operators of the project for the odrr@peration and monitoring of tl
plant.

Eecopalsa will be responsible for the preparatibthe annual monitoring report and will che
that CER calculations are carried out accordinght® monitorini methodology. The compar
will submit the annual monitoring report for veciition to the Designated Operational En
(DOE) and make sure that the operators in chargleeomonitoring have undergone the rele\
training.

The project owner will be reonsible for the verifications possibly hiring extal consultant

B.8

name of the responsible person(s)/entity(ie

Date of completion of the application of the baseie and monitoring methodology and the

The final draft of this baseline sectihas been completed on 05/10/09.

The baseline has been prepared by OneCarbon InteralaBV in consultation with EECOPALS/

Company name: OneCarbon International B.V.
Visiting Address: OneCarbon Spain SL

Paseo del Ferrocarril, 3 4°-32
08 860 Caslldefels (Barcelona)

Spair
Contact Person: Florian Eickhold
Telephone number: +34 93 665 78 €
Fax number: +34 9367356 &

e-mail:

f.eickhold@onecarbon.com

‘ C.1 Duration of the project activity: |
| C.L.1. Starting date of the project activity: |
30/05/2008

25 years
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‘ C.2  Choice of thecrediting period and related information: |

\ C.2.1. Renewable crediting perio¢ |

‘ Cc.2.1.1. Starting date of the first crediting period: |

01/03/2010

\ C.21.2. Length of the first crediting period: |

7 year
\ C.2.2. Fixed crediting period: |

\ C.2.2.1. Starting date: |

N/A

| C.2.2.2. Length: |

N/A

SECTION D. Environmental impacts |

D.1. Ifrequired by the host Paity, documentation on the analysis othe environmental impacts
of the project activity:

According to Article 78 of the Honduran General Eommental Law, and the decree 1085 promulg
in 2002, there are 4 different project categoried have different requirements in terms of envinental
authorization before starting operati®®. Waste water lagoons are classified under categoand
accordingly they require an environmental licenseorder to obtain the environmental license,
project proponent must present a Qualitative Eonmental Diagnosis prepared by a service pro\
registered by the SERNA (Secretaria de Recursagrélas y Ambiente

The Qualitative Environmental Diagnosis has be@pared by Agroconsa and submitted to the SEF
and is available for the DOE.

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

Environmental impacts are not considered signifitgrnthe project participants or the host party
presented in the Qualitative Environmental Diagss

38 http://www.serna.gob.hn/servicios/licencias_ambéatat/Paginas/default.as (Website accessed on 09/09/2(
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E.1. Brief description how comments by local stakeholderdave been invited and compilec |

The local stakeholder consultation was organizether6th of April, 2008. The meeting took placetest
facilities of Eecopalsa, located in the rural acdathe municipality EI Progreso, Yo Department,
HondurasThe stakeholders present at the consultationrfiegte a visit to the project site. After that,
project was presented to them via a-technical summary of the project (handout) and wedpPd?oint
presentation. The Power Popresentation included, among others, the objectwelsimplications of th
project, a description of the technical developnenthe project, its environmental aspects, soaia
economic aspects, and the contributions of theeptap the local commiity.

The stakeholders were invited via personal inwotaiand via two adverts in local newspapers:
Prensa” (on 18of March 2008) and “Tiempo” (or'™ of April 2008).

The list of stakeholders invited is presented b>*:

* Residents from the locabmmunities of the region

* Local schools

* NGOs:

- WWF
- “Fundacion MDL de Hondura
- “Asociacion Hondurefia de Desarollo Ecolégico” (AHBE)

» The National Association of Palms Oil producersNRPALMAH)

* Representative®f the national and local Government (SecretariaRédeursos Naturales
Ambiente (SERNA), Leadership for Evaluation and iEmwvmental Control (DECA), Unida
Municipal Ambiental, Mayor of El Progres

* Representatives of the neighbouring commur

* Other stakeholders

107 persons were present at the stakeholder catisalt The discussion was held in Spanish, thel
language. Both, the informational material providett the Power Point presentation, were als
Spanish. All relevant materials andormation about the project were shared with theéigpants in ¢
transparent manner. During the meeting the paditgphad the opportunity to present themselvesjro
an indepth understanding of the project, raise questaoisprovide their commel on the project.

Each step of the procedure was documented via plaoid video. Mr. Francisco Regalado from the N
“PROMADERA” participated as an independent exteswgervisor. He confirmed the transparency
correct procedure of the stakeholder sultation in a written statement. All original docents are
archived at the Eecopalsa facilities in Hondt

On 18" of April 2008 the stakeholders were informed by spaper advert (in local newspaper
Tiempo”) about the results of the meeting ahey were invited to review all documents relatedhe
stakeholder consultation.

E.2. Summary of the comments receivel

The comments received during the local stakehadesultation are summarised in the table be

39A list with all the attendants to this meeting i@#able to the DOE
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Table. 22: Summary of comments receive

INECCE
~

1)

Comment | Participant Comment
No.
1. Juan Carlos Lopez, Secretaria | The stakeholder expressed his satisfaction witl
Recursos Naturales y Ambier| positive project’s positive environmental imp.
(SERNA) regarding the mitigation of bad odours, flies i
grime.
2. Evelio Soler, Comunidad Vecina | The stakeholder asked what exactly would be
Guaymitas with the wastewater treated in the lagoc
3. Margarita Escobar, Representative| The stakeholder expressed her concern rega
the neighbouring community of L| the smoke that the biomass boilers at the Eeco
Colorada site emit..Furthermore s asked about th
presence of flies deriving from the decomposi
of the organic biomass used in the boil
4. Unidentified member of The stakeholder declared that they did
neighbouring communi understand the concept of carbon credits and
requested to know what the amount of revenue
that Eecopalsa would obtain via the carbon cre
5 Unidentified member of The stakholder commented on the visibility of t
neighbouring communi project —several stakeholders mentioned that
project is highly visible, mainly from the roi
going to Tela port.
6 Unidentified member of Certain stakeholder cautioned that the prc
neighbouring communi owner need to assure that the Guaymitas F
would not be contaminated.
7 Unidentified member of The project owner should assure that there ar
neighbouring communi annoyances of the neighbourincommunities
during the construction phase or disturbance
the ecological reserve.

The full list of comments received during the staidder consultation process is available to the [

E.3.

Report on how due account was taken of any commerreceived:

The project participants addressed the receivedrants received from the stakeholders. In the 1
below their answers can be found to the receiveahoents.
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Table. 23: Answers on received commer

Com | Answer
No.

2. After the wastewatdreatment system, the residual waters infiltratéhenground contributing 1
a quicker water absorption by the soil. The systalsp helps to minimise the negat
environmental impacts of the plant, provide hunyidihd organic nutrients to the s

3. The project participants emphasied that the biorbagisr and the resulting flies are not part
the CDM project activity

4, The project participants explained in detail theaapt of carbon credits. The amount and
purposes of the carbon irme was explained to the stakeholders.

5. The project participants explained that the CDMjgobactivity is not highly visible from th
street. Certain parts of the Eecopalsa facilitresiadeed visible from the street; however, tt
buildingsalready existed and are not part of the CDM pragetivity.

6. The Guaymitas Rivers not located nearby the project site and theeefthre chances
contamination are extremely low. The only posdipitif a contamination may occur in case ¢
serious and unlikely accident or malfunction of Whesstewater treatment syste

7. Due b its size, the project activity will not affectetlecological reserve or places of recreati

Since the received comments were answered to &atmi, no action has been undertaken to ada
change the project design, or apply additional nnesss
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CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY.

Annex 1

Organization:

EnergigEcologica de Palcasa, S.A. (EECOPALSA)

Street/P.O.Box:

Aldea del Castaf

Building:

City: El Progres
State/Region: Yoro
Postfix/ZIP

Country: Hondura
Telephone: +504 557444
FAX: +504 557444
E-Mail: anapropalmah@123.
URL:

Represented by:

Title: Presider
Salutation: Eng.

Last Name: Castro

Middle Name:

First Name: Hector
Departmen

Mobile: + 504 9990 72C
Direct FAX:

Direct tel: +504 557444

Personal E-Mail:

hectorlcastro@yahoo.cc

Organization:

OneCarbon InternationB.V.

Street/P.O.Box:

Graadt van Roggenweg &-334, P.O. Box 191:

Building: Building D / Regu

City: Utrecht

State/Region:

Postfix/ZIP: 3501 DC

Country: The Netherlanc

Telephone: +33-158 98 27 5

FAX: +33-1-58 98 27 4

E-Mail: jan-willem.bode@orbeo.co
URL: www.orbeo.cor

Represented by:

JanWillem BODE

Title:

CEO

Salutation:
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Last Name: BODE

Middle Name:

First Name: JanWillem
Department:

Mobile:

Direct FAX: +33 (0)1 5356 61 1
Direct tel: +33 (0)1 535661 :

Personal E-Mail:

registry@orbeo.cor




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

CDM - Executive Board

Annex 2
INFORMATION REGARDING PUBLIC FUNDING

The project does not obtain public func.
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Annex 3
BASELINE INFORMATION

Table 1. Fuel consumption, energy generation and C; emissions for the calculation of the Simpl:
OM emission factor

comi yearly fuel consumption (k| yearly secondary fuel
techn | ssion yearly generation Liters) consumption (k Liters) EFom
plant olo in [tco2/
ay dgte Calc | Gwh]
ulati
on
2006 | 2007 | 2008 2006 | 2007 2008 2006 20072008
X(BT 622,5
electr
icity | _ ) ) ) ) ) ) )
impo
rt
Biom | 01/01
ﬁgua ass /02 v Y Y None v v Y None v v v Bl
Diese
| 01/01 Diese 0.757
anp Engi | /93 | ° Y Y | v og2 | © None | ° v v Bl
ne
Biom | 01/01
Aysa | ass /98 v £ Y None v v Y None v v v Bl
Biom | 01/12
ﬁg:n — 104 10 12 13 NE 0 0 0 NG 0 0 0 B1
.| Hydr | 01/05
Sr?gl a 104 31 30 33 NE 0 0 0 NG 0 0 0 B1
Biom | 01/01
gahs ass 105 27 43 39 None 0 0 0 None 0 0 0 B1
o Hydr | 01/01
\(/:;r;? o I64 186 165 152 None 0 0 0 None 0 0 0 B1
Hydr | 01/01
CC:pc: o 105 19 15 16 None 0 0 0 None 0 0 0 B1
Celsu
rCO | Coal ?1/01 0 0 0 Coal | 0 0 0 0 0 0 B1
AL* 08 None
*
Biom | 01/01
rCelsu o 107 0 2 78 None 0 0 0 Nome 0 0 0 B1
Diese
| 01/01 Diese
g:lsrnc Engi | /04 0 0 0 | 0 0 0 NEE 0 0 0 B1
ne
Biom | 01/01
Chu ass /07 v & 9 None v v Y None v v v Bl
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mbag
ua
Hydr | 01/01
Corte | o7 |0 2 22 None | © 0 0 None | © 0 0 B1
cito
Hydr | 01/01
Cuya | o7 |0 50 |53 None | © 0 0 None | © 0 0 B1
mapa
Hydr | 01/01
Cuya | o7 |0 18 |39 None | © 0 0 None | © 0 0 B1
mel
Eda | Blom 0 0 0 0 0 0 0 0 0 B1
ass None None
Biog 01/01
Eeco | 1 06 |0 2 3 None | © 0 0 None | © 0 0 B1
palsa
El
.| Hydr | 01/01
gajo 5 g5 | 1041 | 1244 | 1308 | \ | 0 0 0 None | © 0 0 B1
cflo Al | LR g 0 0 0 0 0 0 0 0 B1
Iary 0 /00 None None
Nl'EIe Hydr | 0101 | o5 | 57 |35 0 0 0 0 0 0 B1
= p 0 182 None None
Diese
| 01/06 Bunk
E)I(cat Engi |04 |13 |6 0 - 0 0 0 None | © 0 0 B2
ne
Diese
| 01/01 Bunk | 5836 | 7194 | 4474 | Diese | 8.562 | 7.237 | 2.903
E'COS Engi | /o4 | 248 | 319 |19 | o 426 | 195 | 431 || 6o1 | 707 |a11 | B!
ne
Diese
| 01/01 Bunk | 3231 | 3855 | 4754 | Diese | 1520. | 1292 | 1295.
ﬁmce Engi | /o9 | 146 | 170 | 211 o 198 | 845 | 088 || 543 | 283 | o042 | B!
ne
Diese
| 01/03 Bunk | 3073 | 3098 | 3369 | Diese | 692.5 | 981.¢ | 1435,
E"e’s Engi | /04 | 1379 | 1876 [ 1507 | o™ 1541 | 936 | 611 || 676 | 475 | 576 | b1
ne
Enva
sa 01/01
COA | Coal 0 0 7 Coal |0 0 0 0 0 0 B2
L /08 None
(magq
uilas)
Gree Diese
n Lo a1 |25 |Buk]g 0 0 0 0 0 B2
Engi | /07 er None
Valle
ne
y
La Diese
a1 01/01 Bunk | 1621 | 1299 | 8345. | Diese | 728.8 | 774.¢ | 682.0
Ceiba| gii | s | 83 < e er 258 | 263 |8 [ 81 os8 | 404 |BL
ne
La
Hydr | 01/01
Esper | o3 |24 |3 |45 None | © 0 0 None | © 0 0 B1
anza
La
.| Hydr | 01/01
Slorl 5 o7 |0 3 21 None | © 0 0 None | © 0 0 B1
La f
Greci | Biom | 0101 | 5o 30 21 0 0 0 0 0 0 B1
a ass 102 None None
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La

. Hydr | 01/01
guev 5 02| 2 1 1 None | © 0 0 None | © 0 0 B1
La Gas .
| o1/01 Diese | 500.7 | 67.17 | 1082.
Puert | turbi 70 1 0 2 | 267 213 127 NErE 0 0 0 B1
a ne
L Gas
Puert | 01/01 Diese | 166.2 | 165.3 | 312.2
N B T R e ! | 212 | 809 | 927 | None |° 0 0 Bl
MEX
Laeis Diese
| 01/09 Diese | 8764. | 1851.
IZ\IAC Engi | 0a |3t ! Y | 671 |o75 |° None | © Y Y Bl
O** ne
Diese
. | 01/01 Diese
Laeis | g0 [ oo | © 0 0 | 0 0 0 None | © 0 0 B1
Z
ne
Biom | 01/01
I;ﬁfn ass 102 v 2 2 None v v 2 None v v v Bl
Gas | 4101 Diese | 2527. | 694.3 | 4036
Lufus | turbi /95 8 2 13 | 618 316 706 None 0 0 0 B1
sa | ne
Diese
| 01/01 Bunk | 3550 | 4991 | 6314 | Diese | 73.91 | 103 | 3.607
g;f‘:f Engi | /99 |19 |20 |21 | o 2.99 | 524 |7.00 || 395 | o096 | 497 | B!
ne
Diese
| 01/08 Bunk | 3744 | 3784 | 3672 | Diese | 1311 | 58.4¢ | 78.60
g;f‘:ﬁ Engi | /oa | 1805 | 1824 ) 1784 78.4 | 438 |323 || 312 |19 |a408 | B!
ne
Hydr | 01/01
Naca | o2 |32 43 42 None | © 0 0 None | © 0 0 B1
ome
Naci Diese
onal | 01/01 Diese
de Engi | /94 Y 4 = | Y Y Y None Y Y Y B2
Ing.* | ne
*
Rio
Blanc | YA [ OL01 | 55 | 34 | 35 0 0 0 0 0 0 B1
a 0 104 None None
Rio
Lind | HYdr | OL0L | geg | 500 | 476 0 0 0 0 0 0 B1
7 0 171 None None
San
Hydr | 01/01
garlo o preasll N 0 16 None | © 0 0 None | © 0 0 B1
Diese
| 01/01 Diese | 7.457 | 4.807 | 85.79
ﬁ:"ta Engi | /94 | °©° Y Y | 261 | 473 | 636 | None | © Y Y B1
ne
Santa
Mari | Fvdr | 0L/01 |, 3 5 0 0 0 0 0 0 B1
0 /86 None None
a del
Real
Tres Biom | 01/12
Valle | ass /04 20 2 2z None 0 0 0 None 0 0 0 Bl




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

CDM - Executive Board

Yojo

Hydr

01/01
/05

None

None

Bl

Zaca
pa

Hydr

01/01
/06

None

None

Bl

=
=
=

{

| .
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Table 2. The set of power plants in the Honduran ettricity systen

Taken from.. to

EFbm

Total power generation

% Selection of total power generat
Plant

Sum selection

1 Envasa COAL (maquilas)
2 CelsurCOAL***
3 San Carlos

4 La Gloria

5 Green Valle

6 Cuyamel

7 Cuyamapa

8 Cortecito

9 Chumbagua
10 Celsur

11 Zacapa

12 Eecopalsa

13 Yojoa

14 Cececapa

15 Cahsa

16 Tres Valles

17 Azunosa

18 Laeisz NACO**
19 Lufussa Il

01/01/2008

technology

Coal

Coa

Hydro

Hydro
Diesel Engin
Hydro

Hydro

Hydro
Biomass
Biomass
Hydro
Biogas
Hydro

Hydro
Biomass
Biomas:
Biomass
Diesel Engine

Diesel Engine

01/08/2004

which is total o

comissioning datt CDM?
01/01/2008 FALSE
01/01/200: FALSE
01/01/2007 FALSE
01/01/2007 TRUE
01/01/200 FALSE
01/01/2007 TRUE
01/01/2007 TRUE
01/01/2007 TRUE
01/01/2007 FALSE
01/01/2007 FALSE
01/01/2006 TRUE
01/01/2006 TRUE
01/01/2005 TRUE
01/01/2005 TRUE
01/01/2005 FALSE
01/12/200. TRUE
01/12/2004 FALSE
01/09/2004 FALSE
01/08/2004 FALSE

19 power plan
540.4
6.553
30.1%

E [tCO2] EG [GWh]

1,065,039 1971

5,686 7

0 0

0 16

0 21

17,452 25

0 39

0 53

0 22

0 8

0 78

0 3

0 3

0 2

0 16

0 39

0 22

0 13

0 0

1,041,900 1,784

Honduras does not have significant exports or imports of emgy and therefore the calculations are

valid.

Table 3. Combined Margin

EF Weight
oM 622.8 0.5
BM 54C4 0.5
CM 581.6

MONITORING INFORMATION

No additional information.

Annex 4



