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Revision history of this document

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

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

e As aconsequence, the guidelines for completing CE9\C
PDD have been revised accordingly to version 2. |atest
version can be found at
<http://cdm.unfccc.int/Reference/Documents

03 22 December e The Board agreed to revise the CDM project design
2006 document for small-scale activities (CDM-SSC-PDi2king
into account CDM-PDD and CDM-NM.
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Alibunar Biogas Plant Construction Project
Document version: 7.2
Date: 28/12/2012

A.2. Description of the small-scale project activi: \

The proposed Alibunar methane recovery and powastymtion CDM project activity (the “project”) is jpnoving on
the existing open lagoon animal waste managemstersy(AWMS) to reduce harmful greenhouse gas (GHG)
emissions through methane recovery and displaceofi@atrbon intensive grid electricity with renewalbiogas
energy.

The project is situated in the vicinity of farm pesties and uses the manure from two swine fagliind maize
residue to produce renewable energy.

Prior to the development of this CDM biogas prajebe manure from the farms is stored in open netagoons
where it is allowed to decay anaerobically, genegatjreenhouse gas emissions and other negativacisipn the
farm environment through soil pollution. The propogproject activity includes upgraded infrastruetat the farm
sites including the installation of concrete mantaneks to ensure manure is captured effectivelyteartsport to the
biogas plant site is facilitated. Manure will bartsported daily (34 round trips are planned eackkvéfom the
swine farm sources and stored in two manure stotagjes at the biogas plant site. Manure will baestoat the
biogas site for less than 24 hours as it is requfarmped into the anaerobic digester units.

The new biogas plant will use this swine manure imaize residue (taken from the remains of maizedstrat the

project site) as feedstock for anaerobic digestind production of biogdsRenewable, COneutral energy in the
form of electricity will be generated from three YWigensets within the plant. The plant is expectegenerate a net
amount of 22,650MWh/year of renewable electricityiah will be delivered to the Serbian national grid

Consequently, the project will result in reduct@frGHG by approximately 31,597 t CO2 annuallysHould be
noted that only methane emissions avoided throngkrabic digestion of swine manure and replacewicthte
electricity from the national grid with renewabledricity were taken into account, when calculgtine GHG
emission reductions. No emission reductions areutatied for the maize residue anaerobic digestimhre emission
reductions are calculated for utilisation of anysteaheat from the gen sets.

Biogas Energy d.o.o. will be the primary owner bé tproject with whom three other entities (Biopowien.o.,
Ecopower d.o.0. and Future Energy d.o.0.) will cacttfor all project activities as representedigufe 1 below. For
the purposes of the CDM, Biogas Energy d.o.o.aésothly named project entity.

11t should be noted that ex post emission reduataoulation for this project activity is limited the animal manure after
accounting for project emissions from all co-digessubstrates.
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Figure 1: ownership structure of the 2997kW(3MW) Alibunar project
Advantages of Anaerobic Digestion

For the farmer:
e improvement of manure properties: odour reducttimination of acid components, viscosity decrease,
mineralization of organic nitrogen, reduction oftegenic germs and weed seeds
e additional income from power production
e waste water treatment without costly sewer conoacti
For the environment:
¢ reduction of methane and ammonia emissions fromunean
e reduction of nitrate wash-out into groundwater
o recycling of fertilizer compounds from organic wesst
e reduction of carbon dioxide emissions by substitutif fossil resources

Sustainable development:
The Alibunar biogas plant contributes to the susthie development of Republic of Serbia in theofelhg manner:

Economic benefits

¢ Investment conditions — The implementation of thejgxrt is going to be financed using internal ficiah
sources of Biogas Energy d.o.o0. as well as attrgcéixternal financial sources from local banks,sthu
increasing their involvement in helping developawable energy projects in the Republic of Serbia.

e Sustainable transfer of technology — The AlibunégBs Plant is one of the first projects of thisiki
commissioned in Serbia using German anaerobic w@igéschnology sourced from OAG. At the same time,
gen-sets for power generation are going to be sgbply GE-Jenbacher — the leader in manufacturirgas
turbines with outstanding performance.

¢ Economic development of the region — the projegiamg to be implemented in an underdeveloped afea
the Republic of Serbia. Thus, it will lead to ingditation of economic activity in the area through
employment of local people and payment of taxaheédoudget. The implementation of the project véBult
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in increase of working places, as new employeekhgilrequired to operate the plant. The project aldo
result in increase of the work culture, since erygés are going to be trained how to operate modern
equipment.

o Fit with the sectoral priorities in the Republic®érbia — Implementation of the project will redalincrease
of renewable energy share in the total power miRepublic of Serbia, and at the same time, incngasi
stability of power supply in the region.

Social Benefits
¢ Improvement of living conditions — The project aiti will result in the increase of employment hetlocal
level. Furthermore, due to the revenue from thessaf electricity the project will contribute to mrtrease of
state revenues at a local/regional level.
o Capacity building — The project activity will coiltute to the transfer of knowledge and experierare f
operation and maintenance of new equipment, sildbe personnel required for stable operationshef
plant will be trained.

Environment and natural resources Benefits

¢ Diversification of the energy mix and energy setyuri The project will result in increase of reneleab
energy sources in the total power mix of the Republ Serbia, thus decreasing its dependence asil fos
fuels required for conventional power generation.

o Decreased waste — Since all the waste is going tirected for biogas production purposes, theggotayill
reduce the amount of generated waste. Consequémtlyproject will result in reduction of emissiook
harmful substances into the atmosphere, includiagrouse gases.

¢ Avoided greenhouse emissions — The project actwillyresult in decrease of GHG emissions sincelraee
generated during the anaerobic digestion of thetsaes is not going to be vented into the atmasplaand
instead used for power generation. The projectrefllt in the reduction of GHG emissions.

| A.3.  Project participants:

Name of Party(ies) involved. Private and/or public Kindly indicate whether the
(*) ((host) indicates a host entity(ies) party wishes to be considered a
party) project participants (*) project participant Yes/No
(as applicable)
Republic of Serbia (host) Biogas Energy d.o.o.v@d No
Entity)
United Kingdom of Great Britain Camco Carbon International No
and Northern Ireland Limited (Private Entity)
(*) In accordance with the CDM modalities and prwes, at the time of making the CDM-PDD public
at the stage of validation, a Party involved maymay not have provided its approval. At the time
requesting registration, the approval by the Pasy(nvolved is required.

>

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

Republic of Serbia

A.4.1.2.Region/State/Province etc.:
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Alibunar municipality, Province of Vojvodina.

A.4.1.3. City/Town/Community etc:

Farm name Location Co-ordinates
"Banatski Karlovac", Banatski Karlovac 45°2'43.66'2°1'46.32"E
"Delta Agrar" Vladimirovac 45°2'51.01"N, 20°52'48"E

Biogas plant location
(digesters+generators),

llandza

45°9'41.24"N, 20°55'53.52"E

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

The Biogas Plant Alibunar Biogas Plant Constructooject consists of the main biogas plant sitethed

“Vladimirovac” and “Banatski Karlovac” swine fagiirom where manure will be sourced as feedstockt®

anaerobic digester.
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Figuré 2: Serbia mp, plant location and coordinate

The “Vladimirovac" and “Banatski Karlovac” swiriarms from which the biogas plant will get its memfeedstock
are located 20.8 km and19.2 km from the biogastpkspectively.
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Figure 4: Yellow area shows the 1200 hectares oflfipirrigated land where maize residue is collectedGreen arrow
indicates site of plant and storage silos.

The project is a small scale CDM project activitigigh falls under both Sectoral Scopes 13 (Wastdlrapand
disposal) and 1 (Energy Industries — renewablefeaewable sources) as per the UNFCCC CMt“of Sectoral
Scope’s The project conforms to the sectoral scopesesinconsists of the improvement of an existingrAai
Waste Management System (AWMS) at a dairy facilitpugh the implementation of an anaerobic digedtiait,
which will deliver renewable energy to the grid.

According to Appendix B o$implified modalities and procedures for small sc@DM project activitieshe project

8
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activity is applicable under following project tygpand categories:

Type lll: Other Project Activities
Project Category: AMS 11I.A.O — Methane recovery through controlledaerobic digestion Version 01

Type I: Renewable Energy Projects
Project Category: AMS 1.D. — Grid connected renewable electricitygeation Version 17

Prior to the development of this CDM biogas prajéiee manure from the farms is stored in open netagoons
where it is allowed to decay anaerobically, gerilegagreenhouse gas emissions and other negativecisipn the
farm environment through soil pollution.

Prior to the development of this CDM biogas prajéidmass residues (husk and stalk) from the prii@uof maize
at the project site is left to decay anaerobicatiythe fields in stockpiles, generating greenh@aseemissions.

Technology applied in the small-scale project actity

There are two main technology components as pahi®proposed CDM project activity. There is thA®
anaerobic digester and the GE Jenbacher gensets.

arceas bne (115 r\li high-pressore vilye

biogas = e et gas
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Figure 5: Typical OAG Anaerobic Digester “fermenter’ tank

Step 1: Anaerobic digester

2 |t should be noted that ex post emission reduataaulation for this project activity is limited the animal manure after
accounting for project emissions from all co-digessubstrates.
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The CDM project activity implements an anaerobigedtion system designed and constructed by OAG. BAG
German based company that is a leader in the driaatigestion industry.
Swine manure, maize residue will be used as feekl$tw the anaerobic digestion process.

Feedstock is added to the “fermenter” digesteralesghere it remains under closed anaerobic camditior an
adequate residence time to produce biogas. Thauadsivaste then passes through in a natural ovedicectly into
secondary closed anaerobic digester vessels haéomg removed for further use as described in 4teglow.

It should be noted that only methane (CH4) emissigluctions are calculated for the swine manurepooent of
the anaerobic digester feedstock. No emission tamhgcare calculated for the maize residue anaeigiestion

Key equipment:

Delivery truck

Truck scale

Fodder silo

Manure storage tanks (X2)
Fermenter tanks (X4)

Step 2: Biogas collection

The biogas is collected in the gas reservoir ofghmary and secondary “fermenter” vessels conthiwihin air-
supported roofs. Following collection of the gd® tmethane biogas is piped to the power houségingighbouring
buildings to the digester structures.

Key equipment:

Fermenter tank gas reservoirs (X4)

Biogas desulphurization, cooling, carbon filtering

Gas analyzer

Gas Flow meter, temperature gauge and pressure mete

Step 3: Power generation

Three 999kW GE “Jenbacher” gas-fuelled reciprocpéingines modified to burn biogas are used to cstrthe
biogas and produce electriciffhe electricity produced by this gensets is saldady to the utility grid as a source
of renewable energy.

The gensets are equipped to recycle waste heatth®eombustion process and some waste heat widdyeled
within the closed loop of the digester and genakiste heat may also be used in future by the grojecer e.g. to
provide heat for greenhouses but no emission ramhsgcare claimed for this element of the project.

Key equipment:
e GE Jenbacher 999kW gensets (X3)
o Electricity export meter

The biogas and gensets are designed to operateoysat but a flare will also be installed as a safeecaution to
destroy excess methane that is not destroyed igethsets.

Step 4: Digester residual waste removal and separation
The digester effluent is pumped from the seconfiammenter vessels to a manure solids separatos.riié@chanical
process separates the residual waste stream irdasd liquid fractions.

% Each genset is technically capable of producit@akW output but is electronically limited only 899k because of the legal
requirements that the equipment should be under Idd\tthat the licenses are obtained at the lodaérahan republic level

10
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Separated solids will be utilized by the projeaigmnent for compost production and sale on the opemket. The
composting process involves a process of aerafitimecsolid residual waste (i.e. no anaerobic cios are applied
to the solid residual waste).

The liquid from the residual waste stream separatmw with the majority of the large solids remoy#idws into a
storage tank. This will be used for onsite irrigatof maize cropland and also given to the swinedafor irrigation
as part of the manure supply contract.

Key equipment:
¢ Residual waste separator (X2)
e Liquid waste pumping station
e Solid waste compost storage facility

11



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

b

CDM — Executive Board

resarved for extension | i
of the storage hall

=

Zemljoradni¢ka zadruga AGROSTEPA

28

£

Description of the project layout:

Figure 6: Alibunar biogas project site plan and legnd
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Security

Truck scale
Transformer Station
Gas station
Condensate Shaft
De-Sulphurization
Gas Cooler

Carbon Filter
Briguettes Hall
Briguettes Storage Hall
Composting Plant
Pumping Station

The project owner will take integrated measuresnsure successful implementation of the projects€measures

include careful specification and design of a catgtechnology solution, identification and quakfion of
appropriate technology and service providers, sigien of the complete project installation, andngtent

12
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monitoring and management plans. The EPC (Engimgefirocurement and Construction) contract for phigect
activity with OAG includes a test operation perat verification of performance before final haneof the
project to Biogas Energy d.o.o. As part of thelflmand over, the day to day operating staff willtkzéned to ensure
that all installed equipment is properly maintainegerated and calibrated. Data will be carefulgnitored and
collected as required.

All of the facilities engaged in the proposed pobjare imported from Germany and the technologyieggor the
project activity is environmentally safe and sound.

A fixed (10 year) crediting period is selected tioe proposed project. The estimated emission texhscover the
crediting period are 315,970tG® Annual average emission reductions from the amethiecovery component and
the power generation component are respectiveiyatd to be 8,852 tGO and 22,745 tCg@. Neither the methane
recovery component nor power generation componaregls the upper limitation of the small scale gubj
activities.

Year Annual estimated emission
reductions in tCO.e
2013 31,597
2014 31,597
2015 31,597
2016 31,597
2017 31,597
2018 31,597
2019 31,597
2020 31,597
2021 31,597
2022 31,597
Total estimated reductions (tonnes of CO2e) 315,970
Total number of crediting years 10
Annual average over the crediting period of
estimated reductions (tonnes of Cge) 31,597

No Annex | Party public funding is involved in tpeoject. The project proponent confirms that theneo
divergence of Official Development Assistance (OD#)the project activity.

project activity:

According to the Guidelines on Assessment of delingdor SSC Project Activities (Version 03), paragh 2:

“A proposed small-scale project activity shall leched to be a debundled component of a large prajdwity if
there is a registered small-scale CDM project #@gtior an application to register another smalllsgc@DM project
activity:

a. With the same project participants;

b. In the same project category and technology/oreas

c. Registered within the previous 2 years; and

13
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d. Whose project boundary is within 1 km of thejpct boundary of the proposed small-scale actiitthe
closest point.”

The project participants in the Alibunar Biogasr®l@onstruction ProjectCDM project activity confitimat there is
no other project activity with the same projecttiggrants, in the same project category and teagydineasure
registered within the previous two years and wharegect boundary is within 1 km of the project bdary of the
proposed small-scale activity at the closest polierefore, this small-scale project activity ist modebundled
component of a larger CDM project activity.

SECTION B. Application of a baseline and monitorirg methodology

>>

This project activity proposes to apply two apprbbaseline and monitoring methodologies and metlogital
tools. The title and reference of the approved pulogies and tools applied to this small-scalggmtaactivity are
as follows:

o AMS IILA.O. Methane recovery through controlledaanobic digestion Version 01, Sectoral Scope: 13
e AMS I.D. —“Grid connected renewable electricityngeation”, Version 17.0., Sectoral Scope: 1

e General guidance on leakage in biomass projectitesi, Version 03 (EB 47 annex 28)
e Tool to calculate the Emission Factor for an eleityr system, Version 2.2.1 (EB 63 annex 19)
¢ Methodological Tool: Project emissions from flarindgrsion 02.0.0 (EB 68 annex 15)
All UNFCCC approved CDM baseline and monitoring Inoetologies can be found at:
http://cdm.unfccc.int/methodologies/SSCmethodolsgipproved

B.2 Justification of the choice of the project catgory:

>>

The justification of the choice of project categand methodology is described below.

Applicability of AMS III.LAO.— Methane recovery th rough Project Activity
controlled anaerobic digestion Version 01, Sector&cope: 13

1 Digestion of biomass or other organic matter l{gdiag animal Not applicable
manure and sludge generated in the wastewatemaatvorks) as
a single source of substrate is included;

2 Co-digestiofhof multiple sources of biomass substrates, e.gM1$ The project entails the co-digestion of animal
organic waste, animal manure, wastewater, wheretbaganic manure with other biomass substrates (maize
matters would otherwise have been treated in aerabhix residue) which would otherwise have been
treatment system without biogas recovery is algpbde; treated in anaerobic conditions without biogas

recovery.

4 Co-digestion is the simultaneous digestion of adgemous mixture of two or more substrates fronedifit sources, e.g. co-
digestion of MSW (municipal solid waste) and animm@nure and/or domestic/industrial wastewater. bst common situation
is when a major amount of a primary basic subs{eate manure) is mixed and digested together mittor amounts of other
substrates.

14



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

CDM - Executive Board

TP
P

|
y

If for one or more sources of substrates, itroatrbe demonstrated
that the organic matter would otherwise been teftecay
anaerobically, baseline emissions related to suganic matter
shall be accounted for as zero, whereas projectséonis shall be
calculated according to the procedures presenttdsin
methodology for all co-digested substrates;

In the baseline scenario, manure is left to
decay in lagoons for extended periods of ti
(> 1 month) under anaerobic conditions.
For other substrates used in the project
activity, it can not be demonstrated that the|
organic matter would otherwise been left to
decay anaerobically in the absence of the
project. Therefore, baseline emissions relat
to such organic matter shall be accounted f
as zero.

Project emissions shall be calculated
according to the procedures presented in
methodology AMS 111.AO. (VO01) for all co-
digested substrates.

The ex post emission reduction calculation
for this project activity is limited to the
animal manure after accounting for project
emissions from all co-digested substrates.

he

ed

Project participants shall apply the proceduedeted to the
competing use for the biomass according to thet&eneral
guidance on leakage in biomass project

activities;

Procedures related to the competing use fq
the biomass will be applied as per the
General guidance on leakage in biomass
project

Activities(V03)

-

Project activities treating animal manure aslsisgurce substrate
shall apply AMS-III.D Methane recovery in animal mae
management systems, similarly projects only trgatiastewater
and/or sludge generated in the wastewater treatwamks shall
apply AMS-III.H Methane recovery in wastewater treant;

The project entails the co-digestion of anim

al

manure with other biomass substrates. Animal

manure is not treated as single source
substrate.

It should be noted that the ex post emissior]
reduction calculation for this project activity|
is limited to the animal manure after
accounting for project emissions from all cq
digested substrates.

The project activity does not recover or combastfill gas from
the disposal site (unlike AMS-II1.G Landfill methamecovery),
and does not undertake controlled combustion odme that is
not treated biologically in a first step (unlike AMII.E Avoidance
of methane production from decay of biomass thragttirolled
combustion, gasification or mechanical/thermaltiresnt). Project
activities that recover biogas from wastewatertineat shall use
methodology AMS-III.H.

The project activity does not recover or
combust landfill gas, and does not undertak
controlled combustion of waste or recover
biogas from wastewater treatment.

e

Measures are limited to those that result in simisreductions of
less than or equal to 60 kt CO2 equivalent annually

The project activity is expected to achieve
emission reductions of 31.6 ktCO2ely i.e. Ig
than 60 kt CO2 equivalent annually from all
Type Il components of the project activity.

¢SS

The location and characteristics of the dispsiealof the biomass
used for digestion in the baseline condition shalknown, in such
a way as to allow the estimation of its methanessions.
Guidelines in AMS-III.G, AMS-II1.D, AMS-III.E (conerning
stockpiles) and

AMS-II1.H (as the case may be) shall be followedhis regard.

The location and characteristics of the

disposal site of the biomass used for digestion

in the baseline condition is known and
included in the boundary of the project
activity.

Project activities for co-digestion of animal messhall also meet
the requirements under paragraphs 1 and 2(c) of -AM3.
Applicability of AMS 111.D. — Methane recovery imamal manure
management system Version 18.0. paragraphs 1 apdr2(listed

below:
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9.1 | The livestock population in the farm is managedarr@mbnfined Livestock is managed under confined
conditions; conditions (sheds) at both farms within the
boundary of this project.
9.2 | manure is not discharged into natural water ressufe.g. rivers or| manure is not discharged into natural watet
estuaries); resources
9.3 | annual average temperature in the site where therabic manure | the average annual air temperature at the
treatment facility in the baseline existed is higtt@an 5°C project site is greater than 5°C (average is
°C at Banatski Karlovat)
9.4 | In the baseline scenario the retention time of mamaste in the | In the baseline scenario, manure is left to
anaerobic treatment system is greater than onehmont decay in lagoons for extended periods of tif
(> 1 month)
9.5 | in case of anaerobic lagoons in the baseline, tegiths are at least In the baseline scenario, manure is left to
im decay in lagoons. The baseline lagoons at
project sites are greater than 1m in d&pth
9.6 | No methane recovery and destruction by flaring, lmastion or In the baseline scenario, manure is left to
gainful use takes place in the baseline scenario. decay in lagoons for extended periods of tif
with no methane recovery and destruction k
flaring, combustion or other gainful use.
9.7 | The storage time of the manure after removal flleenanimal Manure is not stored for in excess of 45 dg

barns, including transportation, should not excéedays before
being fed into the anaerobic digester.

before being fed into the anaerobic digeste
Manure is expected to be pumped into the

anaerobic digester on a daily basis

10

The following requirement shall be checked ete @ the
beginning of each crediting period:

(a) Establish that identified landfill(s)/stoclkg($) can be expected

to accommodate the waste to be used for the pragtistity for the
duration of the crediting period;

or

(b) Establish that it is common practice in theisago dispose of
the waste in solid waste disposal site (landfdié&pile).

Common practice in the region to dispose (¢
the waste has been checked and validated
ante at site visit and using documentary
evidence:

Manure: in the baseline scenario, manure i$

left to decay in lagoons for extended period
of time (> 1 month) under anaerobic
conditions.

Maize residue:

)

As discussed in section B.6.1, Waste residue

from Maize production is particularly noted
for emission reduction potential wherein the

common practice is that “maize residues arg

either landfilled or burnt in open air"8. For

many Maize farmers, ‘it is useless to collect
maize residues after harvesting” before there

are no uses on the farms for this residue ar

® Average annual temperature for Banatski Karlogaa be found ahttp://www.weatherbase.com/weather/weather.php3ZE8
andhttp://www.weatherreports.com/Banatski_Karlovacybi#e and_Montenegro?units=c

® The Vladimiroyac farm lagoon is approximately 5+h6tres deep.
The Banatski Karloyac farm lagoon/pit is approxielha®-3 metres deep.

" daily storage tank dimensions provided at valitati

" daily storage tank dimensions provided at valifati

8 “National Strategy for Incorporation of the Repalif Serbia into Clean Development Mechanism, 2®lje 45. Source:
http://80.93.243.155/en/upload-centar/dokumentifodzdm_strategija_engleski_za_stampu.pdf
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“there is no market for selling biomass
residues”9.

The project activity is located in the
agricultural Province of Vojvodina which hal
“has the highest potential in agricultural
waste, providing 8-12 Mtoe of biomass
annually”'® There is an estimated mass of
390,000t of maize stover (leaves and stalkg
residue) which is currently not utilised with
potential for energy generation in the
province of Vojvodin&'

TP

D

11 The project participants shall clearly define geographical The geographical boundary of the region
boundary of the region referred to in 3(b), andwhoent it in the referred to in 3(b) is clearly defined in secti
CDM-PDD. In defining the geographical boundarytwf tegion, A.4.1.4.. of the PDD and also includes the
project participants should take into account these of waste, | wider Vojvodina region. The source of wast
i.e. if waste is transported up to 50 km, the regi@ay cover a is taken into account (approximately 5km
radius of 50 km around the project activity. In didd, it should from the project site). The distances to whig
also consider the distances to which the final pebvdfter digestion the final product after digestion will be
will be transported. In either case, the regiorusthcover a transported is considered negligible as
reasonable radius around the project activity thatbe justified residual waste from the anaerobic digestion
with reference to the project circumstances butorcase it shall be process is treated aerobically on site to
more than generate compost for further sale and will i
200 km. Once defined, the boundary should not b&ghd during | removed from the site by third parties to
the crediting period(s). whom the waste is sold. The region of

Vojvodina is approximately 140km wide an
160km in length. Therefore, the radius of th
region is not more than 200km.

12 In case residual waste from the digestion islle@haerobically and The liquid fraction of the residual waste will
submitted to soil application, the proper condii@md procedures| be submitted to soil application. The solid
(not resulting in methane emissions) for storagkteansportation | fraction of the residual waste will be handle
and soil application must be ensured. aerobically to generate compost for further

sale.

13 In case residual waste from the digestion mt¢ek Not applicable. Residual waste from the
thermally/mechanically, the provisions in AMS-llItElated to digestion is not treated
thermal/mechanical treatment shall be applied. thermally/mechanically.

14 In case residual waste from the digestion isegtander anaerobic| Not applicable. Residual waste from the
conditions and/or delivered to a landfill, emissidrom the digestion is not stored under anaerobic
residual waste shall to be taken into account ahclitated as per | conditions and/or delivered to a landfill.
the latest version of the Tool to determine metreméssions
avoided from disposal of waste at a solid wastpatial site”.

15 In case the outflow from the digestion is disglkd to a subsequent Not applicable. The outflamfthe

® “Industrial Scale Demonstration Plant with Dowrfti@asifier coupled to Pebble Bed Regenerative étdfar CHP Production”
(2012). Chapter 2: “2. Biomass potentials — agtizal residues”. Source:
http://www.ec0s2012.unipg.it/public/proceedings/RECS/RECS _eco0s2012 212.pdf

1% |nternational Journal of Energy and EnvironmedE@), Volume 2, Issue 1, 2011, Secti@nl“Biomass’pp.77. Source:
http://www.rit.edu/~w-cenr/documents/data/serbié.pd

M potentials, practice and prospects of energyatitin of solid Biomass in Serbia, Jefferson Ingtit Page 3, Tab 1. 390,000t
calculation is the combination of 110t from “bigrfas” and 280t from “S/M farms”. Source:
http://www.altenergija.org/sites/default/files/Sih20BIOMASS. pdf
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wastewater treatment system or to the natural watsiving body,
relevant procedure in AMS-III.H shall be followenléstimate the
resultant project emissions.

digestion is not discharged to a subsequen

h

wastewater treatment system or to the natural

water receiving body.

16 Technical measures shall be used to ensuralthmbgas captured| Biogas is collected in tanks where it is sent|to
from the digester is combusted/flared. the gensets for combustion. A flaring system
is included in the project activity in the casg
where biogas pressure exceeds safety limit
17 All the applications to utilise the recovereddas detailed in The project entails the combustion of bioga
paragraph 3 of AMS-III.H are eligible for use undas for energy production. Therefore the option
methodology. The relevant procedure in AMS-III.Hibe instead of combustion listed in AMS-IIIH ar
followed in this regard. not applicable for this project activity.
Applicability of AMS I.D. — Grid connected renewable . -
electricity generation Version 17, Sectoral Scopéd: Project Activity
1 This project is a 2997kW (3MW) project
This methodology comprises renewable energy gaparahits, producing electricity from biogas supplying
such as photovoltaic, hydro, tidal/wave, wind, geotal and electricity to a national grid.
renewable biomass:
(@) Supplying electricity to a national or a regional
grid; or
(b) Supplying electricity to an identified consumer
facility via national/regional grid through a
contractual arrangement such as wheeling.
2 The proposed project supplies electricity to|a
lllustration of respective situations under whicitle of the national grid which is a situation under whic
included in Table 2. 2.
3 The proposed project is a new power plant

This methodology is applicable to project actidtibat: (a) Install
a new power plant at a site where there was novasle energy
power plant operating prior to the implementatibthe project
activity (Greenfield plant); (b) Involve a capacitgdition*’ (c)
Involve a retrofit® of (an) existing plant(s); or (d) Involve a
replacemerf of (an) existing plant(s).

i.e. a new power plant will be installed at a
site where there was no renewable energy
power plant operating prior to the
implementation of the project activity.

15 Refer to EB 23, annex 18 or the definition of neable biomass.

16 AMS-1.D “Grid connected renewable electricity geatéon”, AMS-I.F “Renewable electricity generatitor captive use and
mini-grid” and AMS-I.A “Electricity generation byhe user”

" A capacity addition is an increase in the insthfewer generation capacity of an existing poweanpthrough: (i) The
installation of a new power plant besides the edspower plant/units; or (ii) The installation wéw power units, additional to
the existing power plant/units. The existing powant/units continue to operate after the impletaigon of the project

activity.

18 Retrofit (or rehabilitation or refurbishment). ifivolves an investment to repair or modify an gxgpower plant/unit, with the
purpose to increase the efficiency, performangaoarer generation capacity of the plant, withoutiageshew power plants or

units, or to resume the operation of closed (mdibthapower plants. A retrofit restores the inlstdlpower generation capacity
to or above its original level. Retrofits shallpmclude measures that involve capital investraemtd not regular maintenance

or housekeeping measures.

18
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Applicability of AMS I.D. — Grid connected renewable
electricity generation Version 17, Sectoral Scopéd:

4 ) ) Not applicable, the project activity is not a
Hydro power plants with reservoifghat satisfy at least one of the hydro power plant.

following conditions are eligible to apply this rhetology:

Project Activity

. The project activity is implemented in an existing
reservoir with no change in the volume of
reservoir;

. The project activity is implemented in an existing

reservoir where the volume of reservoir is
increased and the power density of the project
activity, as per definitions given in the project
emissions section, is greater than 4 W/m2;

. The project activity results in new reservoirs and
the power density of the power plant, as per
definitions given in the project emissions section,
is greater than 4 W/m?2.

5 . Not applicable. The proposed project has no
If the new unit has both renewable and non-renesvebinponents | non-renewable components

(e.g. a wind/diesel unit), the eligibility limit &5 MW for a small-
scale CDM project activity applies only to the reable
component. If the new unit co-fires fossil fd&the capacity of the
entire unit shall not exceed the limit of 15 MW.

6 The proposed project is not a combined heat
Combined heat and power (co-generation) systemsareligible | gng power system. Some waste heat is
under this category. produced from the gen sets but no emission

reductions are claimed for this.

7 In the case of project activities that involve #ddition of Not applicable, the project includes a new
renewable energy generation units at an existingwable power | power plant where no existing renewable
generation facility, the added capacity of thesndded by the power generation facility exists.

project should be lower than 15 MW and should bgsiglally
distinct from the existing units.

8 In the case of retrofit or replacement, to qyad$ a small-scale Not applicable, the project includes a new
project, the total output of the retrofitted or legement unit shall | power plant where no existing renewable
not exceed the limit of 15 MW. power generation facility exists.

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

The project boundary is in accordance to that tii lapproved methodologies for such project typesidd AMS
IILAO. (v01), the project boundary is the physiagdographical site:

19 Replacement. It involves investment in a new powent or unit that replaces one or several exjstinit(s) at the existing
power plant. The installed capacity of the newnpla unit is equal to or higher than the plantioit that was replaced.

20 A reservoir is a water body created in valleysttre water generally made by the constructionadra.

2L A reservoir is to be considered as an “existirggreoir” if it has been in operation for at ledsee years before the
implementation of the project activity.

22 A co-fired system uses both fossil and renewalnésf for example the simultaneous combustion ¢ biomass residues and
fossil fuels in a single boiler. Fossil fuel mag ised during a period of time when the biomasstisvailable and due
justifications are provided.
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(&) Where the solid waste (including animal manure,netaoplicable) would have been disposed and the
methane emission occurs in absence of the proguegetct activity;

(b) Where the treatment of biomass or other organidensithrough anaerobic digestion takes place;
(c) Where the residual waste from biological treatnr@mproducts from those treatments, like slurry, are

handled, disposed, submitted to soil applicatiortr@ated thermally/mechanically;
(d) Where biogas is burned/flared or gainfully used]uning biogas sale points, if applicable
(e) And the itineraries between where the transportatbwaste, where applicable manure, residual wafter
digestion, or biogas occurs.

Under AMS ID (v17), the spatial extent of the patjboundary includes the project power plant ahg@ier plants
connected physically to the electricity system thatCDM project power plant is connected to.

Figure 7: Project Boundary

Project boundary
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The following emissions sources have been congideranclusion in the project boundary.
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Table 1: Emission sources and gases included in tpeoject boundary

Source Gas Included? Justification/Explanation
CH4 Included | The major source of emissions in the
. baseline
Methane generation _
potential of the solid | N20 | Excluded | No N2O emission from uncovered
waste anaerobic lagoon according to IPCC
anaerobically digested by 2006 Guidelines
the project activity  ['cO2 | Excluded| CO2 emissions from the decomposition
Baselin of organic manure are not accounted for
e CH4 Excluded | Excluded for simplification. This isnservative
- . N20 Excluded | Excluded for simplification. This isnservative
Emissions from grid
electricity generation
CO2 Included | Main emission source. Biogas is ueed t
generate electricity in order to export to
the national electricity grid.
CH4 Excluded | Excluded for simplification. Assuntede very small |
Emissions from transpont N2O Excluded | Excluded for simplification. Assuntede very small
of manure
COo2 Included | Important source of emissions
CH4 Excluded | Excluded for simplification. Assuntede very small |
Emissions from transpont N2O Excluded | Excluded for simplification. Assuntede very small
of maize residue
CO2 Included | Important source of emissions
Project CH4 Included | Important source of emissions
activity Direct
emissions N20 Excluded | Excluded for simplification.
from physical
leakage CO2 | Excluded| CO2 emissions from the decomposition
of organic waste are not accounted for.
CH4 Included | Important source of emissions
Emissions from flaring or N20O Excluded | Excluded for simplification.
combustion of the biogas
CO2 Excluded| CO2 emissions from the decompaosition
of organic waste are not accounted for.
Emissions from CH4 Included | Potential source of emissions
storage/disposal/treatmen
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Source Gas Included? Justification/Explanation

t of residual waste N20 Excluded Excluded for sifigation.

COo2 Excluded| CO2 emissions from the decompaosition
of organic waste are not accounted for.

CH4 Excluded | Excluded for simplification. Assuntede very small |
Emissions from the use of
fossil fuel or e]ectnmty N2O Excluded
for the operation of the
installed facilities

Excluded for simplification. Assumede very small

CO2 Included | Important source of emissions

CH4 Included | If the storage time of the manurerafte
removal from the animal barns exceeds
24 hours before being fed into the
anaerobic digester and the dry matter
content of the manure when removed
from the animal barns is less than 20%,
CH4 emission from storage shall be

Emissions considered according to AMS-III.D (v18), as per the
from manure baseline emission calculation requirements of AMS
storage l1I.LA.O.(V01l)paragraph 12.

N20 Excluded | Excluded for simplification.

Cc02 Excluded| CO2 emissions from the decompaosition
of organic waste are not accounted for.

B.4.  Description of baseline and its development:

>>

As per the applicable methodologies for this progativity, discussed in section A.4.2 of this doant, there are
two main components of this project to be considere

1. Methane recovery through controlled anaerobic diges

2. Grid connected renewable electricity generation

Component 1: Methane recoventhrough controlled anaerobic digestion

According to AMS 1lI.AO., The baseline scenaridhg situation where, in the absence of the pra@etivity,
biomass and other organic matter (including mamtrere applicable) are left to decay within the pcbjpoundary
and methane is emitted to the atmosphere. Theibaszhissions are the amount of methane emitted fhe decay
of the degradable organic carbon in the biomaso#mat organic matter. Baseline emissions shalueecemissions
of methane that would have to be captured, fuatdthred or gainfully used to comply with natiormallocal safety
requirement or legal regulations.

For the case of the proposed project:

¢ the baseline scenario for manure is the situatioere; in the absence of the project activity, marftom the
farms included in the project boundary is storedpen manure lagoons where it is allowed to decay
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anaerobically, generating greenhouse gas emisaimhsther negative impacts on the farm environment
through soil pollution

¢ the baseline scenario for other biomass substuges in the project activity is the situation whenethe
absence of the project activity, biomass residuesedt to decay within the project boundary andhaee is
emitted to the atmosphere. However, it can notdreahstrated that the organic matter in the biomass
substrates (other than the manure) would be lafet@y anaerobically in the absence of the prejetitity.
Therefore, baseline emissions related to such argaatter shall be accounted for as zero.

e under Serbian law, there are no national or loafdtg requirement or legal regulations requiringhmee to
be captured, fuelled or flared or gainfully usedneet compliance.

¢ the baseline emissions for this project activity mited to the animal manure component. .

Component 2: Grid connected renewable electricity gneration

As per the AMS ID (v17), paragraph 10, the baseddicenario is that the electricity delivered to dginiel by the project
activity would have otherwise been generated byofieration of grid-connected power plants and byatthdition of
new generation sources into the grid.

Component 1 & 2 combined baseline summary:
As outlined in the baseline analysis for both congs of this project, it is concluded that thedtiag scenario for
the proposed project is:
¢ Manure disposed of in an uncovered anaerobic lag8immass is left to decay in anaerobic conditions
(although this cannot be demonstrated and basetimigsions for this element of the project are agslim
be zero).
o Electricity generated by the operation of grid-cected power plants and by the addition of new gaitar
sources into the grid.

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

Consideration of CDM for this project activity

The table below shows the timeline for the propedd illustrates that the possibility of additionavenue through the
sale of CERs was a key factor for deciding to pedoeith the project.

Figure 8: Project development timeline including casideration of CDM

Date I[tem Name Comments

05/08/2010 PIN completed and submitted to SerbisdD | PIN
10/08/2010 Prior consideration sent to UNFCCC Rearsideration
04/10/2010 Letter of support from Serbian DNA “lestof no objection”
17/04/2011 Business Plan/Feasibility Study Comglete Considers CDM analysis
06/07/2011 EIA exemptions received for the propextivity
20/07/2011 Srgl:)ndwork contract signed with Radus BNS “Start Date”

Engineering, Procurement and Construction
03/09/2011 (EPC) contract signed with OAG
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Expected commissioning and electrical current

01/08/2013 supply to EPS (Serbian national grid)

Expected commissioning date

As stated with Guidelines on the demonstrationddfittonality of small-scale project activities, \é&n 9, EB68,
Annex 27, project participants shall provide anlarption to show that the project activity would have occurred
as a result of one of the following barriers:

(a) Investment barrier: a financially more viabldeanative to the project activity would have ledhtigher
emissions;

(b) Technological barrier: a less technologicallgheanced alternative to the project activity invavtewer risks due
to the performance uncertainty or low market shafréne new technology adopted for the project @gtand so
would have led to higher emissions;

(c) Barrier due to prevailing practice: prevailingractice or existing regulatory or policy requirente would have
led to implementation of a technology with higherigsions;

(d) Other barriers: without the project activitygrfanother specific reason identified by the proje&rticipant, such
as institutional barriers or limited information,anagerial resources, organizational capacity, fin&h resources,
or capacity to absorb new technologies, emissiomdavhave been higher.

The additionality of the proposed project will bengbnstrated from an investment analysis to showtligaproject
activity would not have occurred due to (a) investtrbarrier.

Investment barrier analysis

According to “Non-binding best practice exampleslémonstrate additionality for SSC project actdsti Best
practice examples include but are not limited he, application of investment comparison analysiisgia relevant
financial indicator, application of a benchmark g or a simple cost analysis (where CDM is thy eevenue
stream such as end-use energy efficiency). #desmmended to use national or global accountinctipes and
standards for such an analysis.

The investment comparison analysis method is agipliécto projects whose alternatives are similag$twment
projects. That is not the case for the proposegept, therefore benchmark analysis is chosen.

The internal return rate (IRR) of the total investrhis selected as the financial indicator. A pb]&R before tax is
calculated for the proposed project and this ismamed with a benchmark to prove the financial waativeness of
the project.

Selection of Appropriate Benchmarks:

According to EB 62 Report Annex 5, “Guidelines be Assessment of Investment Analysis” (Version 0brases
where a benchmark approach is used, the appliechberk shall be appropriate to the type of IRR aked. Local
commercial lending rates or weighted average dosapital (WACC) are appropriate benchmarks forgert IRR.

Thus for the proposed project, the local comméterading rate at the time for decision to procestth the project

is selected as the benchmark.

A benchmark IRR value of 12.5% based on local corniaklending rates from the National Bank of Sarhalid at
the time of the investment decision (April 20%1)s chosen .

B The April 7th-30th 2011 National Bank of Serbia “NBending and Deposit Interest Rates” set at 12ZaBE@vailable at the
following link: http://www.nbs.rs/internet/engli/index.html#arhiva
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Based on the important parameters of the proposgedag, valid and applicable at the time of theeisiiment decision
taken by the project participdftthe pre-tax Project Internal Rate of Return (IRRbhe proposed project is
calculated and compared with the benchmark IRRevalu

¢ Important parameters in the investment analysis intude:

Parameter Unit Value Source
Period of assessment Years *15 FSR
Depreciation Years 20 (varies by asset| FSR
type)
Installed Power nameplate capacity kw 2997.42 FSR
Expected operating hours hours 8040 FSR
Power Tariff EUR/kWh 0.14224 FSR
Total output kWh/year 24,099,257 FSR
Total Fixed Asset costs EUR 14,458,884 FSR
Compost Sales EUR 520,000 FSR
Operating & Maintenance costs EUR/year 1,311,300 FSR
CDM annual income EUR 770,000 FSR

The decision to proceed with the project was madiné project owner in April 2011 based on the upda
feasibility study dat&. The input values from the FSR were thereforehahd applicable at the time of the
investment decision to proceed with the projecttansecure CDM status for it.

o QOutcome of Investment analysis:

Pre-tax project IRR without CDM: 9.68%
Benchmark IRR (based on local lending rates)i2.5%
Pre-tax project IRR with CDM: 14.58%

Project IRR was calculated for the project actiuitghe absence of CDM based on the parametersadraV other
inputs resulting in a 9.68% Project IRR outcom®j&ut IRR was also calculated for the project aigtincluding
CDM revenue expected at the time of the investrdenision. The resulting Project IRR with CDM is 38%.

Therefore, it is concluded that the project agtivibuld be subject to significant investment bagim the absence
of the CDM, falling below the benchmark IRR presehby local lending rates, meaning the project wdnd
infeasible and the baseline scenario would continue

Sensitivity Analysis:

24 parameters for inclusion in the investment anslgsé taken from the Business Plan/Feasibility \B@wmimpleted on
17/04/2011.

% The expected lifetime of the project is 20 years depreciation has been calculated on this bidsisever, a A 15 year
analysis has been prepared in the Business Ptha titne of decision to proceed with the investnietat this project. However,
the expected lifetime of the project at the timelefision to proceed with the investment into higect was 20 years and
depreciation has been calculated on this basi& year period of assessment has beenwas chosén drgpiirements from
lending authorities. As p&Buidelines to the Assessment of Investment AngWsision 05), paragraph 2, the fair value of the
project assets has been included in the 15th fahe onvestment analysis.

% For conservativeness, the most up to date FSRuemi(completed in October 2011) has been use@gerating &
Maintenance costs in this analysis to reflect clartg project design and parameters impacting imesg analysis.
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Two key parameters (Electricity Sales and Capitat€§) constitute more than 20% of either totalgubgosts or
total project revenués The results of a sensitivity analysis on Pro|Bf, against the benchmark IRR for Serbia,
adjusting both of the parameters by + 10% aretified in Table 1 and Figure 8 below.

Table 1: Results of sensitivity analysis on projeatosts and revenues

% change applied
Cost/Revenue: % of Total -10% - 10%
Revenue/Cost
Electricity Sales 81.74% 6.87% 9.68% 12.36%
Capital Cost 19.87% 10.63% 8.81%

Figure 9: sensitivity analysis on key inputs to ingstment analysis
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Table 2: Required change in cost/revenue to reach the bearthiRR of 12.5%

Cost/Revenue: % price Comments
change
required
Electricity Sales +11% Electricity Prices:

o Afeed in tariff is guaranteed at a fixed rate of
EURO0.14/kWh for renewable energy projects in
Serbia for a period of 12 yeéts
Power output:
e The project activity is estimated to operate at arn
optimal 8040 hours per year. Average operational

2" As per the Guidelines on the Assessment of Invattiealysis (Version 05), only variables, includithg initial investment
cost, that constitute more than 20% of either tptaject costs or total project revenues shoulduigected to reasonable
variation under a sensitivity analysis.

8 Serbia Feed in Tariff decree available attp://www.ssl-
link.com/mre/cms/mestoZaUploadFajlove/Decree ord fae tariffs - OJ 99-2009.pdf
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hours per year for anaerobic digestion are typica

lower than this levél .

Conclusion:

11% increase in Electricity Sales is not a pla@sibl
assumption for an investment decision over theekh life
of the financial analysis of this project activity.

Capital Cost -28% The Capital Cost for the Biog@80kw plant has now
been contracted for €6,991,581The final contracted
value is 19% below the estimated value at the tifrtee
investment decision for this project activity.

28% capital cost reduction is therefore not feasibl

Conclusion:

It is concluded that the proposed project activituld be subject to significant investment barriarthe absence of
the CDM and even when secondary analysis of patemvenue from heat sales is considered for thpgt.
Therefore, without the CDM, the project would netfinancially viable and would not proceed. Thejgct activity

is additional.

B.6. Emission reductions:

| B.6.1. Explanation of methodological choices:

>>

1) Baseline emissions

¢ Methane recovery through controlled anaerobic diggson:

As per AMS 1lI.AO. (v01), baseline emissions are #imount of methane emitted from the decay of gggatiable
organic carbon in the biomass and other organitematalculated using the following formula:

BEy = BESWDSy + Bvavy + BEmanurey - IVIDreg,y * GWF():H4

(1)

% The median (weighted mean value) operational hperyear for “41 full-scale energy crop digesiitents in Austria” was
found to be 7,300 hours in a 2005 study (Laabat.eR005), as quoted by the International Energgriey in tab 5 of the report
on “Biogas from Energy Crop Digestion” availableldtp://www.iea-biogas.net/_download/energycrop_Hefv_Res.pdf

% The Engineering, Procurement and Construction {E®6tract was signed on 03/09/2011 and will be erehilable at the

time of validation.
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Where:

BEswosy Where applicable, yearly methane generation pateotithe solid waste
anaerobically digested by the project activity dgrihe yeax from the beginning
of the project activityX=1) up to the yeay estimated as per the latest version of
the “Tool to determine methane emissions avoidechfdisposal of waste at a
solid waste disposal site” (tG€). The tool may be used with the factor “f=0.0"
assuming that no biogas is captured, flared or.u¥¢ith the definition of yeax
as the base year since the project activity statiteztting wastes from the
SWDS/landfill site.x runs from the first year of the crediting periodX) to the
year for which emissions are calculategyf.

Where applicable, baseline emission determinatiatigested waste that would
otherwise have been disposed in stockpiles shisdMiaelevant procedures in
AMS-IILE

BE anurey Where applicable, baseline emissions from the neootdigested by the project
activities, calculated as per the relevant prooesiof AMS-III.D

BE,,., Where applicable, baseline emissions from the wagtr co-digested, calculated
' as per the procedures of AMS-IIIL.H

MD,,, Amount of methane that would have to be capturedcambusted in the yegr
’ to comply with the prevailing regulations (tonne)

GWR,, GWHPfor CH, (value of 21 is used)

4

As outlined in section B4, component 1, the basedimissions for the methane component of this prajes limited
to the animal manure component.

As a result, the following parameters are considlénebe zero in the calculation of baseline emissio
e BE swpsy: as per AMS I1I.LAO. (v01), paragraph 1(c) it cast be demonstrated that the organic matter would
otherwise been left to decay anaerobically, basadimissions related to such organic matter shall be
accounted for as zero
e BE ww, :not applicable, there is no wastewater co-digesteéhe project activity.
e MD .4y: not applicable, in Serbia, there is no prevagaiegulations requiring the capture or combustibn
methane.

Baseline emissions from manure component:
As per AMS 1lI.AO. (v01) Where applicable, baseline emissions from the nmeanardigested by the project
activities, calculated as per the relevant proceduof AMS-III1.D.

According to AMS-III.D (v18), two options are givdor calculating baseline emissions:

e option in paragraph 9(a) “using the amount of tleste or raw material that would decay anaerobidaltire
absence of the project activity, with the most rédBCC tier 2 approach (please refer to the chiapte
‘Emissions from Livestock and Manure Managementemhe volume ‘Agriculture, Forestry and other
Land use’ of the 2006 IPCC Guidelines for NatioBatenhouse Gas Inventories)”.

e Option in paragraph 9(b) using the amount of mathaewould decay anaerobically in the absencaef t
project activity based on direct measurement ofjtemtity of manure treated together with its sfieci
volatile solids §V3 content.

For the proposed project, the option in paragrgpii8 chosen.

The maximum amount of methane that can be potgngedduced from the project activity manui&)(uses a
default IPCC value (from tables 10 A-4 to 10 A-2606 IPCC Guidelines for National Greenhouse @wasritories
volume 4 Chapter 10) as no national specific vagxést. Manure characteristics such as the amdusyexific
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volatile solids §V3 produced by the livestock is calculated usingtatory test results for manure analysis.
Methane Conversion Factors (MCF) values for theifipemanure management system are identified udefgult
values from IPCC Guidelines for National Greenha@ss Inventories Volume 4, Chapter 10 with annuatage
temperatures using data from the nearest metedcalagation.

9 (b) Method
BEchs = GWPops . Dona .UF bz MCF] . Bor. Qmanurej,LT,y- SVS},LT,y (2)
LT

Where:

BEchay Baseline emissions in year y (tCO2e)

GWR-y Global Warming Potential (GWP) of GKR1)

UFb Model correction factor to account for model unagrties (0.94)

Dcha CH4 density (0.00067 tAat room temperature (20 °C) and 1 atm pressure)

LT Index for all types of livestock

] Index for animal manure management system

Qmanure j LT,y Quantity of manure treated from livestock typdeand animal manure management sygtem
(tonnesl/year, dry basis)

SVSiry Specific volatile solids content of animal maménom livestock typ&T and animal manure
management systepin yeary (tonnes/tonnes, dry basis)

MCF, Annual methane conversion factor (MCF) for theddine animal manure management sygtem

BoLT Maximum methane producing potential of the vit#atolid generated for animal typ& (m® CHy/kg

dm)

e Grid connected renewable electricity generation:

As outlined in section B4, component 2, the basedicenario for power production is the electridéyivered to the
grid by the project activity would have otherwisseh generated by the operation of grid-connectegpplants and
by the addition of new generation sources intogit:.

Baseline emissions for electricity production

As per AMS- I.D (v17), paragraph 11, baseline emissfrom power

BEpower,y: EGBL,y* EFCO2,grid,y (3)

Where:

BEwwery ~ Baseline power emissions in ygat CO,)

EGaLy Quantity of net electricity supplied to the gas a result of the implementation of the CDM prbjec
activity in yeary (MWh)

EFcozgiay COs emission factor of the grid in year y (t g&@Wh)
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In accordance with paragraph 12 of AMS-1.D (v1%g emission factor of the gri@Ecoz,qia,y) Can be calculated in a
transparent and conservative manner as follows:
“(@) A combined margin (CM), consisting of the donation of operating margin (OM) and build margin
(BM) according to the procedures prescribed in‘fheol to calculate the Emission Factor for an
electricity system”;
OR
(b) The weighted average emissions (in LMMOVH) of the current generation mix. The data efykar
in which project generation occurs must be used.”

Calculations shall be based on data from an offgoarce (where availabféand made publicly available.

For this project, option (a) is chosen. The caltoaof EFcos giqy USing theTool to calculate the emission factor for
an electricity system, version 02.2.1, Annex 196EBcarried out as follows:

Data relating to the Serbian electricity systemi@esn sourced from official documents releasedbySerbian DNA
for an official DNA report on EFgrid calculatich

Step 1: Identify the relevant electricity systems
The electricity generated by the proposed projdtitbe delivered to the national grid of Serbiagh is only one
power grid in Serbia).

Step 2: Choose whether to include off-grid power pints in the project electricity system

Project participants may choose between the foligwivo options to calculate the operating margich lawild
margin emission factor:

Option I: Only grid power plants are included lire tcalculation.

Option 1I: Both grid power plants and off-grid pemplants are included in the calculation.

Option | is chosen.

Step 3: Select a method to determine the operatingargin (OM)

The calculation of the Operating Margin emissioatda EFgiq0om,) could be calculated following one of the four
methods:

1. Simple OM, or

31 plant emission factors used for the calculatioaroission factors should be obtained in the foltmppriority:

1. Acquired directlyfrom the dispatch center or power producers, iflalke; or

2. Calculated if data on fuel type, fuel Emission Factor, fimdut and power output can be obtained for eachtpla
If confidential data available from the relevanshBarty authority are used, the calculation cdroigt by the project
participants shall be verified by the DOE and ti®MEPDD may only show the resultant carbon emis$amtor and the
corresponding list of plants;

3. Calculated as above, but using estimates such as: defdD Nalues from the 2006 IPCC GuidelinesNational GHG
Inventories for net calorific values and carbonssiain factors for fuels instead of plant-specifilues technology
provider’'s name plate power plant efficiency or #mticipated energy efficiency documented in officiources (instead of
calculating it from fuel consumption and power aujp This is likely to be a conservative estiméie¢ause under actual
operating conditions plants usually have lowercgdficies and higher emissions than name plate npesface would imply;
conservative estimates of power plant efficiendiesed on expert judgments on the basis of thé’pk@chnology, size and
commissioning date; or

4. Calculated for the simple OM and the average OM, using agmperd generation and fuel consumption data, inscakere
more disaggregated data is not available.

32 hitp://www.ekoplan.gov.rs/DNA/docs/gef%20calculatiodf
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2. Simple adjusted OM, or
3. Dispatch Data Analysis OM, or
4. Average OM.

Justification: The Simple OM (hyas deemed to be the most suitable approach duwecpart of low-cost/must-run
resource¥ in the overall energy production for Serbia isslésan 50%. The Simple OM was calculated ex-aritgus
a 3-year’s generation weighted average, based emtbst recent data available at the time of subomssf the
CDM-PDD to the DOE for validation (i.e., the ye&808,2009,2010), not including low-cost-must-runvpo
plants/units.

Step 4: Calculate the operating margin emission faor according to the selected method

The simple OM emission factor is calculated as gle@eration-weighted average CO2 emissions per natit
electricity generation (tCO2/MWh) of all generatipgwer plants serving the system, not including-tmst/must-
run power plants/units.

The Simple OM was calculated according to Optiorbdsed on the net electricity generation of eaetepanit and
an emission factor for each power unit, as follows:

> EG,, xEFg oy
EF,.ous =-m
grid,OMsimpley
> EG,,
EFgrid,omsimple;,  Simple operating margin CO2 emission factor in ye@€O,/MWh)
EGimy Net quantity of electricity generated and delivetedhe grid by power uninin year
y (MWh)
EFeLmy CO, emission factor of power umt in yeary (tCO,/MWh)
m All power plants/units serving the grid in yearexcept low-cost/must-run
power plants/units
y The relevant year as per the data vintage chiosstiep 3

The CQemission factor for power unit m in year y is cédted with the following formula:
> FCpny-NCV .EF.o,; ,

ER, .., =
Y EG,,

Where

EFeLmy CO;, emission factor of power umt in yeary (tCO,/MWh)

FCimy Amount of fossil fuel type i consumed by power umitin year y (Mass or volume
unit)

NCV,, Net calorific value (energy content) of fossil fugpe i in year y (GJ/mass or volume
unit)

33 Coal has not been considered a must-run resource.
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EFcoz,y CO, emission factor of fossil fuel type i in year €@,/GJ)

EGny Net quantity of electricity generated and delivetedhe grid by power unit m in year
y (MWh)

m All power units serving the grid in year y excepivicost/must-run power units

[ All fossil fuel types combusted in power unit myigar y

y The relevant year as per the ex-ante option

Step 5: Calculate the build margin (BM) emission fator

In terms of vintage of data, Option 1 is chosen.
The sample group of power units used to calculsetild margin consists of:

a) The set of five power units that have been Imidst recently

Justification: This set of power units comprises ldrger annual generation (see Annex 3 for détails

Calculation of the BM emission factor

The build margin (BM) emissions factor is the gewen-weighted average emission factor (tCO2/MWh)lb
power units m during the most recent year y forohlpower generation data is available. It includat about the
set of power capacity additions in the electri@ygtem that comprise 20% of the system generaitioM\(Vh) and
that have been build most recently.

The BM factor has been calculated as follows:

D EG,,xER .,
EFrid,BM, =
g y Z EGm,y
Where:
EFgyrid.amy Build margin CQ emission factor in year(tCO,/MWh)
EGny Net quantity of electricity generated and delicete the grid by power unit m in
year y (MWh)
EFeLmy CO, emission factor of power unit m in year y ( t&Z@Wh)
m Power units included in the build margin
y Most recent historical years for which power gatien data is available

Step 6: Calculate the combined margin emissions fer

The calculation of the combined margin (CM) emissfactor (EFgrid,CM,y) is based on one of the failog
methods:

(a) Weighted average CM; or

(b) Simplified CM.

The weighted average CM method (option A) is usetha preferred option.
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The combined margin (CM) factor is calculated db¥es:

EFyia om.y = EFgid.om,y X @om+ EFgig am X @ g

Where:

EFgria,m Build margin CO2 emission factor in year y (tCO2/MW
EFgria.om Operating margin CO2 emission factor in year y (2INDWh)
Wowm Weighting of OM emissions factor (%)

Wam Weighting of BM emissions factor (%)

In accordance with the methodology tool, the défealue forwoy andwgyis 0.5.

2) Project activity emissions

According to AMS 1lI.AO. (v01), Project activity eéssions consist of:

(a) COz2emissions due to incremental transportation digsnc

(b) CO2emissions from electricity and/or fossil fuel comgtion by the project activity facilities;

(c) In case the residual waste from the digestiondigestunder anaerobic conditions and/or deliverea to
SWDS, or treated in a WWTS: the methane emissiam fthe disposal/storage/treatment of these rekidua
waste;

(d) Methane emissions from physical leakages of theratéc digester;

(e) Methane emissions due to flare inefficiency;

PE . i i ,.1

mansp. 1 Dower, 1

PE, =

PR e B [
' (4)
Where:
PEy Project emissions in yegr(tCO.e)
PE transp, y Emissions from incremental transportation in tharygtCO.e)
PE power, y Emissions from electricity or fossil fuel consungptiin the yeay (tCOze)

PE res waste, y In case residual wastes are subjected to anaestavage, or disposed in a landfill:
methane emissions from storage/disposal/treatniamaste (tCO2e)

PE phy leakage,y Methane emissions from physical leakages of theratéc digester in year y
(tCO2e)

PE flaring, y Methane emissions due to incomplete flaring in yeas per the Methodological
Tool: “Project emissions from flaring (Version 02§ Tool. (tCO2e)

(a) Project emissions due to incremental transport distnces PEwvansp y) are calculated based on the incremental
distances between:
(i) The collection points of biomass and/or manurethrdligestion site as compared to the baselind s@lste
disposal site or manure treatment site;
(i) When applicable, the collection points of wastewatel treatment site as compared to baseline wastew
treatment site;
(iif) Treatment sites and the sites for soil applicatiandfilling and further treatment of the residualste.
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PE s - (G DAFE Y EFy iisin F A hinin T it} T PAB s " B s (5)
Where:
Qy Quantity of raw waste/manure treated and/or wagtvea-digested in the year y
(tonnes)
CTy Average truck capacity for transportation (tonrresk)
DAFw Average incremental distance for raw solid wastelma and/or wastewater

transportation (km/truck)

EF .co2, ransport  CO2 emission factor from fuel use due to transpionakgCO2/km, IPCC default
values or local values may be used)

Qures -waste y Quantity of residual waste produced in year y (&s)n

CTres-waste,y Average truck capacity for residual waste transgitmm (tonnes/truck)

DAFres-waste Average distance for residual waste transportgtomtruck)

(b) For the calculation dProject emissions from electricity and/or fossil fel consumption by the project
activity facilities (PE ,...,) all the energy consumption of all equipment/devicestalled by the project activity
shall be included and “Tool to calculate the enois$actor of an electricity system” and/or “Tooldalculate
project or leakage CO2 emissions from fossil fuhbustion” shall be followed, respectively. Rec@gbiogas
is not used to power auxiliary equipment so is tlistaken into account.

Project emissions from electricity consumption @eeermined as per the procedures described in ARIS3rid
connected renewable electricity generation”.

Paragraph 20 and 21 of AMS-ID (v17) under Projeuntgsions from electricity consumption, states thieofving:
20. For most renewable energy project activitiels, 2 0. However, for the following categories of oj activities,
project emissions have to be considered followlvegprocedure described in the most recent versigkGi0002.
o Emissions related to the operation of geothermadgroplants (e.g. non-condensable gases, electtfiogyil
fuel consumption);
o Emissions from water reservoirs of hydro power pan

21. CQ emissions from on-site consumption of fossil fda&sto the project activity shall be calculatedhgsthe
latest version of the ‘Tool to calculate projectleakage CO2 emissions from fossil fuel combustion.

As this project activity is neither related to thygeration of a geothermal power plant nor a hyanegy plant with a
reservoir, Paragraph 20 of AMS-ID (v17) is not aqgible.

This project activity consists of anaerobic digestand utilization of biogas-based power generatammected to the
national grid and does not include any co-firingoofsite consumption of fossil fuels.

Therefore, in accordance with AMS-ID (V1PEpowery= 0
Electricity consumption by the project activity figtees is calculated for ex ante estimation toccgdite EGg,
(Quantity of net electricity displaced in the gas a result of the implementation of the CDM progativity in

year y (MWh)). Electricity consumption will be maooied for ex post calculation of net electricitgplaced to
the grid. Therefore, no project leakage need bsidened for the electricity consumption of the paj
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Therefore, in accordance with methodologies AMSMD?7), and AMS I11.AO.(v01):
I:)Epower,yz 0

(c) Methane emissions from anaerobic storage and/or dgissal in a landfill of the residual waste from the
digestion (PE ......,) are calculated as per the latest version of tlml'To determine methane emissions avoided
from disposal of waste at a solid waste disposal si
Residual waste from the digestion is not storeceuatiaerobic conditions and/or delivered to a SWWDS,
treated in a WWTS: therefore, no methane emissiersl to be considered from the disposal/storagéient
of this residual waste.

(d) Methane emissions due to Physical leakages from tdeyester and recovery systemRE pny eakagey) Shall be
estimated using a default factor of 0.05 m3 bidgaked/m?3 biogas produced. For ex ante estimalien t
expected biogas production of the digester wilubed, for ex post calculations the effectively rered biogas
amount shall be used for the calculation.

(e) Methane emissions due to incomplete flaring in yeay. As per the Methodological tool “Project emissions
from flaring (Version 02.0.0)":

The project activity has an enclosed flare instbfte emergency situations when excess biogas $ujdn the
biogas storage tanks. The project is designedte stiogas for prolonged periods with no requiretfienflaring. As
a result, the project activity is not expectedtitise the emergency flare to combust excess biogataining
methane. Therefore:

I:)Eﬂare,y = 0

For ex post calculation, to account for emergersey af the flare system, project emissions fromirftaof biogas
will be calculated using the following formula:

125800

PE iy = OWP i % 2R %= Y107
PR e 1 ©
Where:
PEiae, Project emissions from flaring of the residual gagear y (tCO2e)
GWF,,, QRibbblwaammg@pteatitihbdmadthane/ait ddottmmitimarhppeadd
(1OCQRAMDEHA)

Fcharen Mass flow of methane in the residual gas in theuta m (kg)
Ntaren Flare efficiency in minute m
Leakage

According to AMS-1.D (v17), no leakage calculatigirequired for this project. According to AMSIIAQ1) “If the
project technology is the equipment transferrechfemother activity or if the existing equipmentrensferred to
another activity, leakage effects are to be comediéEy). For the proposed project, no equipnettansferred
from another site and no exiting equipment is ti@msd to another site. Therefore, LEy = 0.
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However, as per AMSIIIAO (v1) paragraph 1(d), prdaees related to the “competing use for the biofnassording
to the latest “General guidance on leakage in b&snmaoject activities” should be considered.

As perGeneral guidance on leakage in biomass projectiis (vO3) Table 1, “Biomass residues or wastes”,
“competing use of biomass” should be considereal patentially significant source of leakage andgmbemissions.
“Shift of pre-project activities” and “Emissionfn biomass generation/cultivation” do not needdaabnsidered as
potentially significant sources of leakage and grbpmissions.

Competing uses for the biomass:

Agriculture sector waste is specifically includexdaa important source of emission reduction paéinithe
“National Strategy for Incorporation of the Repetif Serbia into Clean Development Mechariféms it is “one of
the largest sources of GHG emissiBhm the country. Every year Serbia produces apipnately 12.5 million tons
of biomass (60% from agricultural production) amab’st of it is not used effectively®.

Waste residue from Maize production is particulamyed for emission reduction potential whereindbmmon
practice is that “maize residues are either lakedfibr burnt in open air"37. For many Maize farméitsis useless to
collect maize residues after harvesting” beforeelase no uses on the farms for this residue dratétis no market
for selling biomass residue’”

The project activity is located in the agricultuPabvince of Vojvodina which has “has the highasteptial in
agricultural waste, providing 8-12 Mtoe of biomassually”®°. There is an estimated mass of 390,000t of maize
stover (leaves and stalks residue) which is curert utilised with potential for energy generatio the province
of Vojvodind®

The project activity utilises an estimated 40,%#%6ns of maize residue per year which would otheevte left to
decay on the field in stockpiles, not used for ather purpose (equivalent to 10.4% of the regioazeresidue
wastd?). Therefore, the project activity uses a low gitgrf the regions volume of available maize residthe

34 “National Strategy for Incorporation of the Regalif Serbia into Clean Development Mechanism, 2@klrce:
http://80.93.243.155/en/upload-centar/dokumentiodzdm_strategija_engleski_za_stampu.pdf

% “National Strategy for Incorporation of the Refdalif Serbia into Clean Development Mechanism, 20Bfge 31, Chapter V:
“Possibilities For Implementation of CDM ProjectsAgricultural Sector”. Sourcéattp://80.93.243.155/en/upload-
centar/dokumenti/razno/cdm_strategija_engleski_taapu.pdf

% Review and analysis of renewable energy perspsctivSerbia. International Journal of Energy andifenment (IJEE),
Volume 2, Issue 1, 2011, Sectiod.1 Biomass'pp.77. Sourcehttp://www.rit.edu/~w-cenr/documents/data/serbié.pd

37«National Strategy for Incorporation of the Refdalif Serbia into Clean Development Mechanism, 2®le 45. Source:
http://80.93.243.155/en/upload-centar/dokumentiodzdm_strategija_engleski_za_stampu.pdf

3 “Industrial Scale Demonstration Plant with Dowrfti@asifier coupled to Pebble Bed Regenerative étdfar CHP
Production” (2012). Chapter 2: “2. Biomass potdstiaagricultural residues”. Source:
http://www.ec0s2012.unipg.it/public/proceedings/RECS/RECS eco0s2012 212.pdf

% International Journal of Energy and EnvironmedEf), Volume 2, Issue 1, 2011, Secti@l“Biomass’pp.77. Source:
http://www.rit.edu/~w-cenr/documents/data/serbié.pd

“0 potentials, practice and prospects of energyzatitin of solid Biomass in Serbia, Jefferson Ingtit Page 3, Tab 1. 390,000t
calculation is the combination of 110t from “bigrfas” and 280t from “S/M farms”. Source:
http://www.altenergija.org/sites/default/files/Sih20BIOMASS. pdf

“1 As per inputs to the Investment Analysis spreabshccompanying this Project Design Document.
2.40,750/390,000 = .104 (10.4%)
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remaining amount of maize residue is 750% ldfglan the quantity of utilised biomass) so is higimlikely to
have an impact on the competing uses for such Esmesidues, should alternative uses be available.

In accordance with the guidance on competing usbifmass, since it is demonstrated using publiditedture that
available quantities of agricultural waste at tegihning of the crediting period (based on 201hpftr this project
activity is far in excess 0f25% larger than the quantity of biomass that iéisgd including the project activity”
this potential source of leakage is neglected.

Leakage effects due to Competing use for the bierfaagthis project activity are considered to beoze

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

Methane component baseline emissions inputs:
As outlined in section B.6.1, as per AMS 1lI.LAOOQ), baseline emissions from the manure co-digdsgatie
project activities will be calculated as per thievant procedures of AMS-III.D.

AMS 1IID baseline emissions inputs:

Data / Parameter: GWPcy4

Data unit: number

Description: Global Warming Potential of €H

Source of data used: 2006 IPCC Guidelines for MatiGreenhouse Gas Inventories

Value applied: 21

Justification of the As per approved methodology AMS-III.D (v18), Metlgarecovery in animal
choice of data or manure management systems paragraph 10 and Metiyakdltool “Project
description of emissions from flaring” (Version 02.0.0).

measurement methods

and procedures

actually applied :

Any comment:

Data / Parameter: Dcha

Data unit: t/m

Description: Density of Clkat room temperature (20 °C) and 1 atm pressure

Source of data used: 2006 IPCC Guidelines for MatiGreenhouse Gas Inventories

Value applied: 0.00067

Justification of the As per approved methodology AMS-III.D (v18), Metlearecovery in animal
choice of data or manure management systems paragraph 10

description of
measurement methods
and procedures

actually applied :

Any comment:

Data / Parameter: MCFcug

Data unit: number

3 Remaining Maize residue: 390,000-40,750 = 349,36k comparison (remaining residue vs. utilis&d®,250-40,750 =
308,500. 308,500/40,750= 7.5 (750%)
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Description:

Annual methane conversion factor (M&F)the baseline animal manure
management system, an anaerobic lagoon

Source of data used:

2006 IPCC Guidelines for MatiGreenhouse Gas Inventories, chapter 10
volume 4, table Table 10A-4.

Value applied:

70%

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

A default value of 70% for uncovered anaerobic tagis applied in line with
the annual average temperature at the projectigcite is approximately
12°C

D

Any comment:

Data / Parameter:

BO,LT

Data unit:

(MCH4/kg dm)

Description:

Maximum methane producing potentiathaf volatile solid generated for
animal typel T (m®CH,/kg dm)

Source of data used:

2006 IPCC Guidelines for MatiGreenhouse Gas Inventories, chapter 1Q
volume 4, table Table 10A-7.

Value applied:

0.45

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

As per approved methodology AMS-III.D (v18), .wheie country specific

value is available, a default value is applied.

A default value of 0.45 for Eastern Europe “Margetine Characteristics” is
5 applied as this is the location of the projectatstiand population of market

swine.

Any comment:

Data / Parameter: UFo
Data unit: number
Description: Model correction factor to account fieodel uncertainties

Source of data used:

AMS.III.D. Methane recovergiiimal manure management systems Versi
18, paragraph 10. Referenced, FCCC/SBSTA/2003/I2Agage 25.

Value applied:

0.94

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

As per approved methodology AMS-III.D (v18), Metlearecovery in animal
manure management systems paragraph 10

D

Any comment:

Project activity emissions:

Data / Parameter:

nd,

Data unit:

days
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Description:

Number of days the animal manure mamant system is operational in yed
y

=

Source of data used:

Project proponents

Value applied:

365

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

The project farm is operational 365 days per yedrraanure management
system in existing lagoons is operational throughiois time.

D

Any comment:

Data / Parameter: FE
Data unit: %
Description: Flare efficiency of combustion of biagin the year “y”

Source of data to be
used:

Methodological Tool “Project emissions from flarifigersion 02.0.0)”

Value of data

0% default value is applied

Description of
measurement methods
and procedures to be
applied:

As per the Methodological Tool: “Project emissidren flaring (Version
502.0.0)"

For enclosed flares, either of the following twdiops can be used to
determine the flare efficiency:

(a) To use a 90% default value. Continuous momitpaf compliance with
manufacturer’s specification of flare (temperatdi@y rate of residual
gas at the inlet of the flare) must be performéoh & specific hour any
of the parameters are out of the limit of manufeats specifications, &
50% default value for the flare efficiency shoukdused for the
calculations for this specific hour.

(b) Continuous monitoring of the methane destruncéfiiciency of the
flare (flare efficiency).

Option A is chosen.

In both cases, if there is no record of the tentpeezof the exhaust gas of the
flare or if the recorded temperature is less tHath % for any particular hour,
it shall be assumed that during that hour the fdfieiency is zero.

The flare is expected to run for very short periofisme as it is a safety
precaution, not part of day to day project activitp record of the temperatur
of the exhaust gas of the flare will be taken. Efane, it shall be assumed tha
the flare efficiency is zero.

[¢2)

At

QA/QC procedures to
be applied:

Any comment:

The project activity flare is for sgfpurposes only and is not expected to b
used in day to day project activity

D

Data / Parameter: SPEGare
Data unit: Temperature - °C
Flow rate or heat flux - kg/h or ¥
Description: Manufacturer’s flare specifications femperature and flow rate
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Source of data to be
used:

Flare manufacturer

Value of data

Temperature: > 850°C
Flow rate or heat flux - 5.0E-8 - 2.0E-8m

Description of
measurement methods
and procedures to be
applied:

5

Document in the CDM-PDD the flare specificationslgethe
manufacturer for the correct operation of the flarethe following
parameters:

(a) Minimum and maximum inlet flow rate, if necegseonverted to flow
rate at reference conditions or heat flux;

(b) Minimum and maximum operating temperature; and

As per Methodological tool “Project emissions fréaring” (Version 02.0.0):
Only applicable in case of enclosed flares. Thentesiance schedule is

not required if Option A is selected to determiaecf efficiency of an
enclosed flare.

QA/QC procedures to
be applied:

Any comment:

The project activity flare is for sgfpurposes only and is not expected to b

D

used in day to day project activity

Data / Parameter: W chay
Data unit: %
Description: Default value of methane content inghis in the yeay (volume fraction)

Source of data used:

AMS-III.D (v18), Methane rezmgvin animal manure management systems
Table IIID, item 6.

Value applied:

60%

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

D

A default value of 60% methane content in biogaapiglied.

Any comment:

Data / Parameter: EF co2 trans
Data unit: tCo2/km
Description: CQ@emission factor from fuel use due to transportafl@gCQ/km, IPCC

default values or local values may be used)

Source of data used:

1996 IPCC Guidelines for MatiGreenhouse Gas Inventories, Table 1-32
Moderate Control vehicles)

Value applied:

1.011

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

D

Co2 emission not available at the time of PDD wgti default value used frol
1996 IPCC Guidelines for National Greenhouse Gaaritories, Table 1-32, (
Moderate Control vehicles)

Any comment:

As per AMS llIF monitoring requiremsnt

AMS ID baseline emissions inputs:
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Data / Parameter: EF coz,
Data unit: t CO2e/kWh
Description: CO2 emission factor of the grid elity in yeary
Source of data used: Calculations based on data$erbian Ministry of Environment, Mining and
Spatial Planning
Value applied: 1.004
Justification of the For details ofthe approach taken, seeannex 3 efitttument.
choice of data or Value is calculated as per approved methodology ADI§/17).
description of
measurement methods
and procedures
actually applied :
Any comment: Calculation is available in Annex 3t document.

B.6.3 Ex-ante calculation of emission reductions:

>>

Ex ante estimations

A default value of 60% CH4 content is applied te thogas. The project activity is expected to poedii2,566,520
m’biogas/year (7,539,912 m3 CH4/ye4t).

Emission reductions

It should be noted that only methane emissionsdaebihrough anaerobic digestion of swine manurerepldcement
of the electricity from the national grid with remable electricity were taken into account, whertgkating the GHG
emission reductions. No emission reductions areutatied for the maize residue anaerobic digestnohrne emission
reductions are calculated for any thermal energgyetion from the gensets.

Emission reductions: Swine manure (AMS 111.AO.):

The emission reductions achieved by the projectigctvill be determinedex posthrough direct measurement of
the amount of biogas fuelled, flared or gainfuled. It is possible that the project activity inxed biomass
treatment with higher methane conversion factor fyithan the MCF for the biomass which otherwise idave
been left to decay in the baseline situation. Tloeeethe emission reductions achieved by the pta@etvity is

limited to theex postcalculated baseline emissions minus project arlcagmemissions using the actual monitored
data for the project activity (e.Q@y, and fossil fuels/electricity used). The emissiotuations achieved in any year
are the lowest value of the following

(BE
PE

PE LE, exp0s) (MD, — PE

PE

y, power,expost

LE

y,expost

PE

y,expost

ER, expost = MiN (8

y transpexpost y,reswasteex post y, phyleakageex post — y,ex post)

** The project gensets are designed to consume amaxil2,566,520 fhiogas/year. Calculation ( 521x8,040x3 = 12,566,520
m’biogas/year) uses following parameters: Fuel copsiom per Genset (Nm3/h) as per “Jenbacher gasiesdiechnical
Specification” = 521, Operating Hours per year asER calc = 8,040, 3 gensets in operation.. 12/&Dnibiogas/year @
default value of 60% CH4 amounts to 7,539,9TZ Hu/year.
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where:

ER/,ex post
BEy,ex post

PEy,ex post

LE

y,ex post

MD

y

P Ey,transpex post

P Ey power,ex post

P Ey,reswasteex post

P Ey phyleakageex post

Emission reductions achieved by the project agtivitsed on
monitored values for year(tCO,e)

Baseline emissions calculated using equation (ihpuex post
monitored values (e.€),) (tCO.e)

Project emissions calculated using equation (2)gesk post
monitored values (e.®,, transport distances, the amount of
electricity/fossil fuels used, emissions from aodér storage). This
calculation shall include project emissions fronygibal leakage
(tCOse)

Leakage emissions calculated usingpostmonitored values (tC@)

Methane captured and destroyed or used gainfullh&yroject
activity in yeary (tCO.€)

Emissions from incremental transportation basethonitored
values in the yeay (tCO.e)

Emissions from the use of fossil fuel or electyiditr the operation
of the installed facilities based on monitored ealin the yeay
(tCOse)

Methane emissions from the anaerobic decay/tredtaig¢he
residual waste/products based on monitored valutdtei yeary
(tCOse)

Methane emissions from physical leakages of theraéc digester
based on monitored values in yggtCO.€e)

Only emission reductions from avoided methane (Gitdissions from manure management systems in geiba
scenario are considered. No other substrates ystnk lproject activity are considered in emissieduction
calculations.

As aresult (BE, ., jost = PE, expost — LE, expost) 1S taken as the relevant and minimum calculatiomfequation (8)

above.

As per the equations listed in section B6.1, theupaters used to calculate emission reductionkierbasis are as

follows:

A. BE, s Baseline Emissions (CH4): 9(b) method:

BEcrysy = GWPchs - Depy UF, Z MCF; * Boyr " Qmanure joty " SVSjiry

LT (9)
Value Symbol Description
14,276.15 BE Baseline methane emissions in year y (tCO2e) - fouta is multiplied
CHay by 1000 to convert from MtCo2e to tCo2e
21 GWPcp4 Global Warming Potential (GWP) of CH4 (21)
0.00067 Dcha CH4 density (0.00067 t/m3 at room temperature (Q0hd 1 atm
pressure)
0.9400 Ufb Model correction factor to account for model unaeties
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Market Swine | LT Index for all types of livestock

Market Swine | j Index for animal manure management system

manure

70% MCEF; Annual methane conversion factor (MCF) for the baseanimal manure
management system |

0.45 Bo.t Maximum methane producing potential of the volagibddid generated for
animal type LT (m3 CH4/kg dm)

4,035.60 Qmanure LTy Quantity of manure treated from livestock type Lidanimal manure
management system j (tonnes/year, dry basis)

0.85 SVS.i1y Specific volatile solids content of animal manwueni livestock type LT
and animal manure management system j in yeanpégtonnes, dry
basis)

B' PEy,expost:
1. Project Emissions (transport):
Value Symbol Description
99.39 Pey,transp Total of Pey,transp-manure and Pey,transp-biomass
75.16 Pey,transp- formula is divided by 1000 to convert from kgCo2ed tCo2e
manure
35,400 Qy Quantity of raw waste/manure treated and/or wadtavea-treated in the
year y (tonnes)
20 CT y-manure Average truck capacity for transportation (tonnmesk)
42 DAFw - manure | Average incremental distance for raw solid wastetma and/or
wastewater transportation (km/truck)
1.011 EFC02 CO2 emission factor from fuel use due to transpiorgkgCO2/km]
0 Qy,treatment Quantity of compost produced in year y (tonnes)
0 CT y,treatment | Average truck capacity for compost transportatiomies/truck)
0 DAFtreatment | Average distance for compost transportation (krokyu
24.23 Pey,transp- formula is divided by 1000 to convert from kgCo2ed tCo2e
biomass
40,750 Qy Quantity of raw waste/manure treated and/or wadtavea-treated in the
year y (tonnes)
17 CT y-biomass Average truck capacity for transportation (tonnmesk)
10 DAFw-biomass | Average incremental distance for raw solid wastetma and/or
wastewater transportation (km/truck)
1.011 EFC02 CO2 emission factor from fuel use due to transpiorgkgCO2/km]
0 Qy,treatment Quantity of compost produced in year y (tonnes)
0 CT y,treatment | Average truck capacity for compost transportatiomifes/truck)
0 DAFtreatment | Average distance for compost transportation (krokyu

2. Project Emissions (CH4, biogas leaked):

PEpiy = 0.10 - GWPcysDesss® ) Bowr® Qanureirsy” SVSimy - MS%:y

LLT

(10)

| Value

| Symbol

| Description
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PE Emissions due to physical leakage of biogas in yeai(tCO2e) - formula
5,324.7 PLY is multiplied by 1000 to convert from MtCo2e to tC@e
21 GWPCH4 Global Warming Potential (GWP) of CH4 (21)
0.00067 DCH4 CH4 density (0.00067 t/m3 at room temperature (Q0ehd 1 atm pressure
60% WCH4,y Methane content in biogas in year y

Q.y biogas Quantity of biogas leaked in year y (m3)
630,738 leaked

3. Project emissions from storage/disposal/treatmeresidual waste (tCo2e): not required

4. Project Emissions (CH4, Flare): not required

5. Project emissions from the use of fossil fuel ecticity for the operation of the installed fatés: not
required

C. LE : Project Leakage: not required

y,expost*

Table 3: Emission reductions from Swine manure anaebic digestion and biogas production
ERy (tCOze) BEy (tCOze) PEy (tCOge) LEy (tCOge)

8,852 14,276 5,424 0

Emission reductions: Renewable electricity (AMS 10D):

Emission reductions are calculated as follows:

ER, = BE, — PE, — LE, 7)
where

ER Emission reductions in year y (tg€)

BE Baseline emissions in year y (tgp

PE Project emissions in year y (tG€)

LE, Leakage emissions in year y (t¢&)p

1. Baseline Emissions (grid electricity):

BE electricity,y= EGseLy* EF C02,grid,y (11)
Value Symbol Description
22,745 | BE Baseline electricity emissions in year y (t CO2)
electricity,y
22,650 EGBL,y Quantity of net electricity displaced in the grelaresult of the

implementation of the CDM project activity in yaa(MWh)

24,096 EGBL,y gross | Quantity of gross genset electricity output assalteof the
implementation of the CDM project activity in yaa(MWh)

1.004 EFCO2,grid,y | CO2 emission factor of the grid in year y (t CO2/MW

2.997 MW Installed capacity of power plant
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8,040 hrs/yr Hours of operation
1,446 EGBL,y Quantity of electricity consumed as a result ofithplementation of the
consumed CDM project activity in year y (MWh)

2. Project Emissions (Power emissions from the udegsil fuel or electricity for the operation of thestalled
facilities in the year y): not required
3. Project Leakage: not required

Table 4: Emission reductions from displacement of &bian grid electricity with renewable electricity

ER, (tCO%€)

BE, (tCO.€)

PE, (tCO.€)

LE, (tCO.€)

22,745

22,745

0

0

Total Emission Reductions:
Total emission reductions for this project activatynsist of the combination of the two applicabletimodologies for
this biogas to energy project.

Emission reductions are calculated as the combistats of the baseline emissior8H) minus the total project
emissionsRE)), minus the total leakage emissiohg&,) from the implementation of the project activity.

For this project activity the total emission redors are summarized in the table below:

Table 5: Total Project Activity Emission Reductions

E Ry (tCO ze)

B Ey (tCO ze)

PEy (tCO ge)

L Ey (tCO ze)

31,597

37,021

5,424

0

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

>>
Estimation of Estimation of Estimation of
project activity baseline Estimation of overall emission
Year emissions emissions leakage (tCQe) reductions
(tCOe) (tCOe) (tCOe)
2013 5,424 37,021 - 31,597
2014 5,424 37,021 - 31,597
2015 5,424 37,021 - 31,597
2016 5,424 37,021 - 31,597
2017 5,424 37,021 - 31,597
2018 5,424 37,021 - 31,597
2019 5,424 37,021 - 31,597
2020 5,424 37,021 - 31,597
2021 5,424 37,021 - 31,597
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2022 5,424 37,021 - 31,597
Total (tonnes of 54,241 370,209 - 315,970
CO2e)

|B.7

Application of a monitoring methodology and desription of the monitoring plan: |

| B.7.1

Data and parameters monitored: ‘

AMS 111D Baseline emissions:

Data / Parameter:

Qmanure,i,LT,y

Data unit;

(tonnesl/year)

Description:

Quantity of manure treated from livestock type Liidanimal manure

management system j (tonnes/year)

Source of data to be
used:

Project proponent monitoring reports

Value of data

35,400 is applied for ex ante edimabased on equipment specifications for
import of manure. To be monitored throughout ciadiperiod plus two years.

Description of
measurement methods
and procedures to be
applied:

Tonnes of manure imported into the biogas plaritifaevill be measured using
5 a weighbridge at the entrance to the facility. tAdicks will be weighed and
results will be logged electronically. Reports vii# aggregated to monthly ang
annual levels.

See monitoring point 1 in figure 9 of monitoringpl
Recorded electronically for the crediting periodgptwo years.

QA/QC procedures to
be applied:

Alibunar monitoring teamwill check all records.
Calibration of weighbridge will be carried out petically.

Any comment:

Used for baseline emissions calcubatiod project emissions due to transport
emissions (as per AMSIIIF monitoring requirements).

Data / Parameter:

Qmaize residy, y

Data unit;

(tonnesl/year)

Description:

Quantity of maize residue treated in the year y (tonnes)

Source of data to be
used:

Project proponent monitoring reports

Value of data

40,750 is applied for ex ante estimation based on equipsecifications for
import of residue. To be monitored throughout diadiperiod plus two years.

Description of
measurement methods
and procedures to be
applied:

Tonnes of maize residue imported into the biogaatdhcility will be measured
5 using a weighbridge at the entrance to the faciitytrucks will be weighed anc
results will be logged electronically. Reports viiéd aggregated to monthly ang
annual levels.

See monitoring point 1 in figure 9 of monitoringapl
Recorded electronically for the crediting periodgptwo years.

QA/QC procedures to
be applied:

Alibunar monitoring teanwill check all records.
Calibration of weighbridge will be carried out pmtically.

Any comment:

Used for baseline emissions calcubagiod project emissions due to transport

emissions (as per AMSIIIF monitoring requirements).
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Data / Parameter:

DM%,manure,LT,i

Data unit:

%/tonne

Description:

Dry matter content (%) of manure treated from ligek type LT and animal
manure management system j

Source of data to be
used:

Project proponent monitoring reports including laiory tests on manure useq
in the anaerobic digester.

)

Value of data

11.4% is applied for ex ante esiimmafTo be monitored throughout crediting
period plus two years.

Description of

measurement methods

and procedures to be
applied:

D

Manure imported to the biogas plant site will balgsed before being pumped
into the anaerobic digester chambers.

11.4% value is applied from laboratory analysisiitsson sample manure from
the farm sites conducted as part of the feasildlitglysis in the business plan
preparation.See monitoring point 2 in figure 9 afiitoring plan.

Recorded electronically for the crediting periodgptwo years.

QA/QC procedures to
be applied:

Alibunar monitoring teamwill check all records.

Measurement and calculation has been carried agdardance with German
industry standard practices relating to dry madted volatile solid laboratory
testing. Standard names: DIN EN 12880 and DIN EBIr82 Monitoring of this
parameter will continue to be in accordance witsthhigh standards using
specialist measurement and monitoring equipment.

Calibration and maintenance of meters will be earout periodically.

Any comment:

Data / Parameter: SVS.iTy
Data unit: (tonnes/tonnes, dry basis)
Description:

Specific volatile solids content of animal manumeni livestock type LT and
animal manure management system j in year y (tdromeges, dry basis).

Source of data to be
used:

Project proponent monitoring reports including laiory tests on manure useq
in the anaerobic digester.

)

Value of data

85% is applied for ex ante estinmatim be monitored throughout crediting

period plus two years.

47

h



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

TYRIEE
ey

CDM - Executive Board

Description of
measurement methods
and procedures to be
applied:

Directly measured through sampling and system#gicatording the Specific
5 volatile solids content of the animal manure basdieel into the anaerobic
digester, recorded electronically in log books.

Sampling Plan:
¢ Sampling Objective: to determine the mean batchevaf parameter
SVS§,ry during the crediting period, and with a 90/10 cdefice interval.

include the Organic Dry matter content of man@eganic DM%) and Dry

matter content of manure (DM%). Method of the syrwill involve a

sample (or minimum size 0.02g, maximum size 50-28&ken using a pan

from every batch of manure to be imported intortteen digestor unit.

Batches will be imported on a daily basis resultmgultiple samples per

day. The data is used to test the quality of theaurafor digestion and is

stored for cross checking of data during verifizatof CDM data.

e Target Population and Sampling Frame: target pdipunlds each batch
of manure to be imported to tha main digester unit.

¢ Sample method: Simple random sample.

o Desired Precision/Expected Variance and Sample Saeapling is
expected to is expected to produce results withracy of +0.3-0.6% as
per the operating manual of the measurement deSample size will be
0.2-200g per sample, per batch of manure.

e Procedures for Administering Data Collection anadhisfizing Non-
Sampling Errors: operating staff working on theject site will be
trained to conduct manure sampling as part of disgeuality checks in
the operation of the plant. Samples yielding alteful0% or more
from mean monthly measurements will be repeateetidy the
characteristics of the manure. Quality assurandedacument
management procedures will be prepared as panedfaining and
operating manuals for the plant. Results of sargpkill be recorded
electronically for the crediting period plus twoays.

¢ Implementation: Every batch of manure importechmltiogas plant sitg
will be analysed before being pumped into the astderdigester
chambers to test for quality and suitability foelis digestion process
and to adhere to sampling requirements. Thisusialto the smooth
operation of the power plant and will be the reslility of the
Operations manager and monitoring team. All persbwill be trained
in the use of all equipment and safety precautibasga collection and
document management will be implemented from thygrimeng of
commissioning of the project as part of the trajnimocess.

Animal manure is treated in a centralized planthascase in paragraph 9 (b) @
AMS-III.D (v18), testing shall be performed accanglito the guideline in annex
2 of AM0073. It will be carried out on sample ksby following General
guidelines for sampling and surveys for SSC progetivities, with a maximum
margin of error of 10% at a 90% confidence level.

85% value (9.68%/11.4%) is applied from laboratmmglysis results on sample
manure from the farm sites conducted as part ofgasibility analysis in the
business plan preparation. See monitoring pointfjure 9 of monitoring plan.

Recorded electronically for the crediting periodgptwo years.
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QA/QC procedures to
be applied:

Alibunar monitoring teamwill check all records.

Measurement and calculation has been carried atdardance with German
industry standard practices relating to dry madted volatile solid laboratory
testing. Standard names: DIN EN 12880 and DIN EBIr82 Monitoring of this
parameter will continue to be in accordance witsthhigh standards using
specialist measurement and monitoring equipment.

See monitoring point 2 in figure 9 of monitoringpl

Any comment:

Note: The ex post emission reduction calculation for grigect activity is limited to the animal manurftea
accounting for project emissions from all co-digelssubstrates Emission reductions are only coresideom the
avoided methane emissions from the animal wasteirmananagement systems in the baseline scenattioigor
project activity.. No emission reductions are cdased for other substrates used by the projeatigctMonitoring
of substrates is included for ex post project siniss calculations and due care will be takemérhonitoring plan
to ensure that only metrics relating to the mamsutgstrate are used in the baseline methane ensdsam animal

waste calculations.

AMS 111.AO. Project emissions:

Data / Parameter: CTy
Data unit: (tonnes/truck)
Description: Average truck capacity for manure sgortation (tonnes/truck)

Source of data to be
used:

Project proponent contracted transport plant anchinary

Value of data 20 has been applied for ex antenasittn. To be monitored throughout crediting
period plus two years.

Description of A 20 tonne liquid tanker truck has been accounbedhfthe feasibility study for

measurement methods the business plan for this project activity.

and procedures to be | See monitoring point 1 in figure 10 of monitorinigup.

applied:

QA/QC procedures to | Alibunar monitoring teamwill check all records.

be applied:

Any comment:

Data / Parameter: CTy

Data unit: (tonnes/truck)

Description: Average truck capacity for biomasss$gortation (tonnes/truck)

Source of data to be | Project proponent contracted transport plant anchinary

used:

Value of data 17 has been applied for ex antenasitin. To be monitored throughout crediting

period plus two years.

Description of
measurement methods
and procedures to be
applied:

A 17 tonne trailer has been accounted for in thasifglity study for the busines
5 plan for this project activity.
See monitoring point 1 in figure 10 of monitorinigup.

QA/QC procedures to
be applied:

Alibunar monitoring teamwill check all records.

Any comment:
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Data / Parameter: DAF -manur
Data unit: (km/truck)
Description: Average incremental distance for ralidsmanure transportation (km/truck)

Source of data to be
used:

Project proponent feasibility study in businessipla

Value of data

40 has been applied for ex antenasittn. To be monitored throughout crediti
period plus two years.

Description of
measurement methods
and procedures to be
applied:

An average 40km round trip per truck collecting oranifrom the farms that

5 provide manure to the biogas plant facility hasnbaecounted for in the
feasibility study for the business plan for thisjpct.

Any changes to the source of manure will be logayedi recorded electronically,
for the crediting period plus two years.

See monitoring point 1 in figure 10 of monitorinigup.

QA/QC procedures to
be applied:

Alibunar monitoring teamwill check all records.

Any comment:

Data / Parameter: DAF,, - biomas
Data unit: (km/truck)
Description: Average incremental distance for biesn@ansportation (km/truck)

Source of data to be
used:

Project proponent feasibility study in businessipla

Value of data

10 has been applied for ex antenasitin. To be monitored throughout crediti
period plus two years.

Description of
measurement methods
and procedures to be
applied:

An average 10km round trip per truck collectingrbass from the fields adjace
5 to the plant has been accounted for in the fedtyilsiludy for the business plan
for this project. A map of the field area whererbass will be generated can bg
seen in section A.4.1.4.

Any changes to the source of biomass will be logmedirecorded electronically
for the crediting period plus two years.

See monitoring point 1 in figure 10 of monitorinigup.

QA/QC procedures to
be applied:

Alibunar monitoring teamwill check all records.

Any comment:

Data / Parameter: Fcnaec.r
Data unit: kg
Description: Mass flow of methane in the exhaustafahe flare on a dry basis at referenc

conditions in the time period t

Source of data to be
used:

Anaerobic digester monitoring software will meastive amount of biogas flarg
on a per minute basis.

Value of data

0 is used for ex-ante estimation.
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Description of

measurement methods

and procedures to be
applied:

D

As per Methodological tool “Project emissions fréaring” (Version 02.0.0):

Measure the mass flow of methane in the exhausagasding to an appropria
national or international standard e.g. UKs Techin@&uidance LFTGNOS5.

The time period t over which the mass flow is meadunust be at least one
hour.

The average flow rate to the flare during the tprdod t must be greater than
the average flow rate observed for the previousrgirths

Anaerobic digester monitoring software will measany flaring of biogas in
Nm?3/hour and automatically record results electalty which can be displayeq
at any time. A default methane content of the dagfa60% can be applied to
Recorded electronically for the crediting periodgptwo years.

See monitoring point 3 in figure 10 of monitorinigup.

[e

)

QA/QC procedures to
be applied:

Alibunar monitoring teamwill check all records.
Calibration and maintenance of flare and meterkheilcarried out periodically.

Any comment:

The project activity flare is in plafoe safety reasons only and is not expecte
operate as the project has been designed to oriédadesignated capacity.

d to

Data / Parameter: Teon
Data unit: °C
Description: Temperature in the exhaust gas oétidosed flare in minute m

Source of data to be
used:

Anaerobic digester monitoring software will measign@perature on an on-
going basis.

Value of data

0 is used for ex-ante estimation.

Description of

measurement methods

and procedures to be
applied:

D

As per Methodological tool “Project emissions fréaring” (Version 02.0.0):

Measure the temperature of the exhaust gas indteldy an appropriate
temperature measurement equipment. Measuremeid®tite operational
temperature specified by the manufacturer may atdithat the flare is not
functioning correctly and may require maintenance.

Flare manufacturers must provide suitable monitpgparts for the monitoring
of the temperature of the flare. These would ndynizd expected to be in the
middle third of the flare.

Where more than one temperature port is fittetheédftare, the flare
manufacturer must provide written instructions dietg the conditions

under which each location shall be used and therpost suitable for
monitoring the operation of the flare accordingrtanufacturers
specifications for temperature

Recorded electronically for the crediting periodgptwo years.
See monitoring point 3 in figure 10 of monitorinigup.

QA/QC procedures to
be applied:

Alibunar monitoring teamwill check all records.
Calibration and maintenance of flare and meterkheilcarried out periodically.

Any comment:

The project activity flare is in plafoe safety reasons only and is not expecte
operate as the project has been designed to oriédadesignated capacity.

d to

Data / Parameter: VirGs
Data unit: -
Description: Volumetric fraction of component itime residual gas on a dry basis in the

minute m where i = CH4, CO, C0O2, 02, H2, H2S, NN2,
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Source of data to be
used:

Anaerobic digester monitoring software will measuséng a continuous gas
analyser

Value of data

0 is used for ex-ante estimation.

Description of

measurement methods

and procedures to be
applied:

D

As per Methodological tool “Project emissions fréaring” (Version 02.0.0):

Measurement may be made on either dry or wet basislue is made on
a wet basis, then it shall be converted to drysbfmsireporting

Recorded electronically for the crediting periodgptwo years.
See monitoring point 3 in figure 10 of monitorinigup.

QA/QC procedures to
be applied:

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

Alibunar monitoring teamwill check all records.

Calibration and maintenance of flare and meterkheilcarried out periodically.

Any comment:

As a simplified approach, project ggrants may only measure the content
CH4, CO and CO2 of the residual gas and consideraimaining part as N2.

Data / Parameter: Veen
Data unit:
Description: Volumetric flow of the residual gas ®@wlry basis at reference conditions

in the minute m

Source of data to be
used:

Anaerobic digester monitoring software will measuseg a flow meter
continuously. Values to be averaged on a minutesbas

Value of data

0 is used for ex-ante estimation.

Description of

measurement methods

and procedures to be
applied:

D

As per Methodological tool “Project emissions fréaring” (Version 02.0.0)

Recorded electronically for the crediting periodgptwo years.
See monitoring point 3 in figure 10 of monitorinigup.

QA/QC procedures to
be applied:

Analysers will be periodically calibrated accordilogthe manufacturer’'s
recommendation.
Alibunar monitoring teanwill check all records.

Any comment:

The project activity flare is in plafoe safety reasons only and is not expecte
operate as the project has been designed to oriédadesignated capacity.

d to

Data / Parameter: Mgo.n
Data unit: kg
Description: Mass flow of the residual gas on alalgis at reference conditions in the

minute m

Source of data to be
used:

Anaerobic digester monitoring software will measuseg a flow meter
continuously. Values to be averaged on a minutesbas

Value of data

0 is used for ex-ante estimation.

Description of

measurement methods

and procedures to be
applied:

D

As per Methodological tool “Project emissions fréaring” (Version 02.0.0)

Recorded electronically for the crediting periodgptwo years.
See monitoring point 3 in figure 10 of monitorinigup.

QA/QC procedures to
be applied:

Alibunar monitoring teamwill check all records.
Calibration and maintenance of flare and meterkheilcarried out periodically.

Any comment:

The project activity flare is in plafoe safety reasons only and is not expecte
operate as the project has been designed to oriédadesignated capacity.

d to
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Data / Parameter: Vo2E6n
Data unit: -
Description: Volumetric fraction of O2 in the exisagas on a dry basis at reference

conditions in the minute m

Source of data to be
used:

Anaerobic digester monitoring software will measuséng a continuous gas
analyser continuously. Values to be averaged oimatmbasis

Value of data

0 is used for ex-ante estimation.

Description of

measurement methods

and procedures to be
applied:

D

As per Methodological tool “Project emissions fréaring” (Version 02.0.0)

Extractive sampling analysers with water and paldites removal devices or in
situ analysers for wet basis determination. Thatpoi measurement
(sampling point) shall be in the upper sectionhefflare (80% of total flare
height). Sampling shall be conducted with appmtprsampling probes
adequate to high temperatures level (e.g. incomdlgs)

Recorded electronically for the crediting periodgptwo years.
See monitoring point 3 in figure 10 of monitorinigup.

QA/QC procedures to
be applied:

Analysers will be periodically calibrated accordiiogmanufacturer’'s
recommendation. A zero check and a typical valweklwill be performed by
comparison with a standard gas.

Alibunar monitoring teamwill check all records.

Any comment:

The project activity flare is in plafoe safety reasons only and is not expecte
operate as the project has been designed to oriédadesignated capacity.

d to

Data / Parameter: fCcha.Ean
Data unit: mg/m
Description: Concentration of methane in the exhgas of the flare on a dry basis at

reference conditions in the minute m

Source of data to be
used:

Anaerobic digester monitoring software will measuséng a continuous gas
analyser continuously. Values to be averaged oimatmbasis

Value of data

0 is used for ex-ante estimation.

Description of

measurement methods

and procedures to be
applied:

D

As per Methodological tool “Project emissions fréaring” (Version 02.0.0)

Extractive sampling analysers with water and paldites removal devices or in
situ analyser for wet basis determination. The fpoirmeasurement (sampling
point) shall be in the upper section of the flar@ider that the sampling is of tf
gas after consumption has taken place (80% of tiata height). Sampling shal
be conducted with appropriate sampling probes atego high temperatures
level (e.g. inconel probes)

Recorded electronically for the crediting periodgptwo years.
See monitoring point 3 in figure 10 of monitorinigup.

ne

QA/QC procedures to
be applied:

Analysers will be periodically calibrated accordiiogmanufacturer’'s
recommendation. A zero check and a typical valweklwill be performed by
comparison with a standard gas.

Alibunar monitoring teanwill check all records.

Any comment:

The project activity flare is in plafoe safety reasons only and is not expecte
operate as the project has been designed to oriédadesignated capacity.

d to

Data / Parameter: |

Flame, |
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Data unit:

Flame on or Flame off

Description:

Flame detection of flare in the minmote

Source of data to be
used:

Anaerobic digester monitoring software will measuseg a fixed installation
optical flame detector: Ultra Violet detector ofrtnRed or both. Once per

minute. Detection of flame recorded as a minutéttheflame was on, otherwis
recorded as a minute that the flame was off

Value of data

0 is used for ex-ante estimation.

Description of

measurement methods

and procedures to be
applied:

As per Methodological tool “Project emissions fréaring” (Version 02.0.0)
Recorded electronically for the crediting periodgptwo years.
See monitoring point 3 in figure 10 of monitorinigup.

QA/QC procedures to
be applied:

Alibunar monitoring teamwill check all records.
Calibration and maintenance of flare and meterkheilcarried out periodically.

Any comment:

The project activity flare is in plafoe safety reasons only and is not expecte
operate as the project has been designed to oriédadesignated capacity.

d to

Data / Parameter:

Maintenancg

Data unit:

Calendar dates

Description:

Maintenance events completed in year y

Source of data to be
used:

Anaerobic digester monitoring software will measure

Value of data

0 is used for ex-ante estimation.

Description of

measurement methods

and procedures to be
applied:

As per Methodological tool “Project emissions fréaring” (Version 02.0.0)
Record the date that maintenance events were ctadpteyear y. Records
of maintenance logs must include all aspects ofritamtenance including
the details of the person(s) undertaking the woakts replaced, or needing
to be replaced, source of replacement parts, saeriabers and calibration
certificates

Recorded electronically in a maintenance log ferdrediting period plus two
years and for two years beyond the life of theeflar
See monitoring point 3 in figure 10 of monitorinigup.

QA/QC procedures to
be applied:

Alibunar monitoring teamwill check all records.
Calibration and maintenance of flare and meterkheilcarried out periodically.

Any comment:

The project activity flare is in plafoe safety reasons only and is not expecte
operate as the project has been designed to oriédadesignated capacity.

Data / Parameter:

Q liquid residual wast

Data unit;

Tonnes

Description:

Soil application of liquid residual sta (tonnes)

Source of data to be
used:

Project proponent measurement of daily use ofdigaesidual waste from
lagoon.

Value of data

To be monitored ex-post.

Description of
measurement methods
and procedures to be
applied:

The tonnes of residual liquid waste used for gojili@ation will be logged and
5 archived electronically during the crediting perjads 2 years.
See monitoring point 6 in figure 10 of monitorinigup.

QA/QC procedures to
be applied:

Alibunar monitoring teamwill check all records.

Any comment:

d to
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Data / Parameter: Q recwaste
Data unit: Tonnes
Description: Quantity of solid residual waste

Source of data to be | Project proponent measurement of solid residuatevasing weight bridge.
used:

Value of data 16,000 Tonnes has been appliedkfante estimation, to be monitored ex-post.

Description of 16,000 tonnes of residual solid waste has beeruated for in the feasibility
measurement methods study for the purposes of estimating the composjurentity potential of the
and procedures to be | waste. The tonnes of residual solid waste willdgged and archived
applied: electronically during the crediting period pluseays.

See monitoring point 6 in figure 10 of monitorinigup.

QA/QC procedures to | Alibunar monitoring teamwill check all records.
be applied: Calibration of weighbridge will be carried out patically in accordance with
requirements of weighbridge suppliers.

Any comment:

Data / Parameter: CT,res waste

Data unit: (tonnes/truck)

Description: Average truck capacity for residuakteatransportation (tonnes/truck)

Source of data to be | Project proponent contracted transport plant anchinary

used:

Value of data 0 has been applied for ex ante atitim. To be monitored throughout crediting
period plus two years.

Description of There is no planned incremental transportatiorsédid residual waste as this i$

measurement methods expected to be treated on site through an aerptimress to produce compost for
and procedures to be | on selling. See monitoring point 6 in figure 10nadnitoring plan.
applied:

QA/QC procedures to | Alibunar monitoring teamwill check all records.
be applied:

Any comment:

Data / Parameter: DAF res wast

Data unit: (km/truck)

Description: Average incremental distance for neaidvaste transportation (km/truck)

Source of data to be | Project proponent feasibility study in businesspla

used:

Value of data 0 has been applied for ex ante atitim. To be monitored throughout crediting
period plus two years.

Description of There is no planned incremental transportatiorsédid residual waste as this i$

measurement methods expected to be treated on site through an aerptimress to produce compost for
and procedures to be | on selling.

applied: Any changes to the transport of residual wastelllogged and recorded
electronically for the crediting period plus twoays.

See monitoring point 6 in figure 10 of monitorinigup.

QA/QC procedures to | Alibunar monitoring teamwill check all records.
be applied:

Any comment:
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Data / Parameter: BG purnt,
Data unit: m
Description: Biogas volume in yegr

Source of data to be
used:

Flow measurement meters installed on the biogdaglgefore each of the
gensets

Value of data

To be monitored ex-post.

Description of
measurement methods
and procedures to be
applied:

Measurements will be recorded electronically far ¢thediting period plus two
5 years.
See monitoring point 3 in figure 10 of monitorinigup.

QA/QC procedures to
be applied:

Alibunar monitoring teamwill check all records.

Any comment:

Data / Parameter: T
Data unit: °C
Description: Biogas thermometers installed onbitegias piping before each of the genset:

Source of data to be
used:

Project proponent thermometers.

Value of data

To be monitored ex-post.

Description of
measurement methods
and procedures to be
applied:

Measurements will be recorded electronically far ¢hediting period plus two
5 years.
See monitoring point 3 in figure 10 of monitorinigup.

QA/QC procedures to
be applied:

Alibunar monitoring teamwill check all records.

Any comment:

Data / Parameter: P bioga:
Data unit: Pa
Description: Pressure of the biogas at the flowsusament site

Source of data to be
used:

Pressure gauges installed on the biogas pipimgyédefch of the gensets

Value of data

To be monitored ex-post.

Description of
measurement methods
and procedures to be
applied:

Measurements will be recorded electronically far ¢thediting period plus two
5 years.
See monitoring point 3 in figure 10 of monitorinigup.

QA/QC procedures to
be applied:

Alibunar monitoring teamwill check all records.

Any comment:
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Data / Parameter: Al,
Data unit: Days
Description: Annual average interval between mawoikection and delivery for treatment 3

a given storage devide

At

Source of data to be
used:

Project proponent records of number of days thealhinanure management
system is operational in year y

Value of data

1 is used for ex-ante calculatidimsbe monitored ex-post.

Description of
measurement methods
and procedures to be
applied:

Due to the design of the project activity, manurgenatically moves to the

5 storage device before being pumped into the anaedadpester. It is expected
that manure will be pumped from this storage chardady into the anaerobic
digester. To be monitored daily and aggregateddothhy records for annual
average checks.
See monitoring point 2 in figure 10 of monitorinigup.

QA/QC procedures to
be applied:

Alibunar monitoring teamwill check all records.

Any comment:

To be used to calculate possible ptamissions due the storage of animal

Recorded electronically for tediting period plus two years.

manure, as per paragraph 16

AMS ID Baseline emissions

Data / Parameter: EG gidy
Data unit: MWh/y
Description: Gross Quantity of electricity suppliedthe grid in year y

Source of data to be
used:

Metered data from a meter connected to the Serztianal grid.

Value of data

24,096 is used for ex-ante estimafil@ be measured ex-post according to AMS

ID.
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Description of
measurement methods
and procedures to be
applied:

The calculation is based on the technical spetifina of the GE Jenbacher

5 genset and includes and estimated annual operhtiovgaof 8,040 hours (22.02
hours/day, 365 days/year) for three fully operal®@®9kW facilities.

Actual measurements will be taken from metered ffata a meter connected t
the Serbian national grid. MWh values can be cobegsked with invoices.
Recorded electronically for the crediting periodgptwo years.

See monitoring point 4 in figure 10 of monitorinigup.

QA/QC procedures to
be applied:

Alibunar monitoring teamwill check all records.
Calibration of meters will be carried out periodigaMetered values can be
cross checked with records for sold electricityngsnvoices as a reference.

Any comment:

Data / Parameter:

EG consumed grid

Data unit:

MWh/y

Description:

Gross Quantity of electricity consuntgdthe project activity, purchased from
the grid in yeay

Source of data to be
used:

Power meter between project activity and grid tnaigsion.

Value of data 1,446 is used for ex-ante estimafianbe measured ex-post according to AMS
ID.

Description of Measurements are undertaken using energy meteuslyHoeasurements will be

measurement methods taken and will be recorded at least monthly bygtié operator (ESP) in order to

and procedures to be | create an energy bill for the project proponent.

applied: Recorded electronically for the crediting periodgptwo years.
See monitoring point 5 in figure 10 of monitorinigup.

QA/QC procedures to | Alibunar monitoring teamwill check all records.

be applied: Calibration of meters will be carried out periodigaMetered values can be
cross checked with records for purchased elegtriiing bills as a reference.

Any comment:

Data / Parameter: EG net gidy

Data unit: MWh/y

Description: Net quantity of electricity suppliemthe grid in year y

Source of data to be | Metered data from a meter connected to the Serf@tional grid and Power

used: meter between project activity and grid transmissio

Value of data 22,650 is used for ex-ante estimafil@ be measured ex-post according to AMS

ID.

Description of

measurement methods

and procedures to be
applied:

This measurement is a calculation based on elégtsgpplied to the national
grid less electricity consumed from the nationad.gFhe measurements for
these parameters are outlined above. Recordedaiaally for the crediting
period plus two years. See monitoring point 5 afi figure 10 of monitoring
plan.

Calculation will be carried out using the followiformula:

EG net gidy = Equid,y |eSS EGbonsumed grid

D

QA/QC procedures to
be applied:

Alibunar monitoring teamwill check all records.

Calibration of meters will be carried out periodigaMetered values can be
cross checked with records for sold/purchasedriégtusing invoices/receipts
as a reference.

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

>>

The implementation of the monitoring plan is tounasthat real, measurable, long-term greenhousergasions
reduction can be monitored, recorded and repolttésia crucial procedure to identify the final CEBf the proposed
project. This monitoring plan for the proposed pobjactivity will be implemented by Biogas Energg.a.

1. What is required in the monitoring plan?

Biogas Energy d.o.0. must sustain a credible, pramesnt, and adequate data estimation, as well asurement,
collection, and tracking systems to maintain tHerimation required for an audit of an emissionsudion project.
These records and monitoring systems are needdtbto the selected DOE to verify project performamas part of
the verification and certification process. Thisgess also reinforces that @®ductions are real and credible to the
buyers of the Certified Emissions Reductions (CERS)

2. What data will be monitored?
According to methodologies AMS-III.D (v18) and AM® (v17), the data to be monitored are shown ictiSe B
7.1, the detailed meters installation is illustdabelow:

Figure 10: Project monitoring points
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3. How will the data be monitored, recorded and maaged?

A CDM management team will be formed to manag¢halCDM monitoring activities.

The general manager of the Biogas Energy d.o.gasiplant facility will take the overall responétiyifor
monitoring activities.

A specific CDM manager will be appointed for dailpnitoring business, including data reporting areden
calibration along with CDM data security and all Q& related management. The management structure is
illustrated in figure 10 below.

All meters used in the proposed project activityned by the project proponent will be in accordanith national
standard or manufacture’s recommendation, inclughegision requirement, calibration. A Serbian gridver meter
will also be used to regularly cross check net gaweput to the grid from the project activity atpwith invoices for
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power sales from the project activity. All the gmuient used should be serviced and maintained wrdance with
the original manufacturers’ instructions and resasfimaintenance and calibration shall be kept.

The proposed project activity includes its ownitestaboratory where each batch of manure is tefstedntibiotics
before introduction to the fermenter vessels. Tiuegss inside the fermenter vessels is also cahstabnitored at
OAG headquarters for signs of antibiotics contaridma or any other interruption of the process (ohgtter content,
pH levels etc.) so that it can be timely reacteddoect the problem. The CDM monitoring staff wike both the
onsite laboratory and OAG monitoring data as inpgatshe required monitoring requirements as disedisa this
monitoring plan.

The trained CDM monitoring staff will monitor thammeters according to the monitoring plan, anthallrecords
will be double checked through the relevant QA/Q@€aks. Furthermore, the CDM manager will colleet th
receipts/invoices for electricity supplied. At thied of each month, the monitoring data and receiliibe filed in a
spreadsheet and kept as an electronic database pager document format.

Physical documentation such as paper-based maggadis, and environmental impact assessmentsemilbliected
where they come available, together with this naritig plan for reference. All the paper- based aledtronic
database and information will be kept by Biogasal.o

The monitoring report will be prepared accordinghe data monitored and related information. Appgrabased
information and the electronic database will beestdy the proposed project owner during the cirggliperiod plus
2 years.

Figure 11: CDM management structure and respoitsbil
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4. Calibration of Meters and Metering
Biogas flow meters, flare meters, electricity metend weighing scales will be subject to regulainteaance and
testing according to technical specifications fritve manufactures to ensure accuracy and good pefme.
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Equipment calibration will be conducted periodigaltcording to national standards and referenaetpor IEC

standards and recalibrated at appropriate intea@lerding to manufacturer specifications, bueast once in three
6

year$®.

5. QA/QC

The reliability of monitoring system is determingattention to detail, quality of measuring metessvell as the
data collection procedure. All the meters shalpbechased from well-known and certified manufadubhdeters
shall be calibrated according to national standbydgualified institutions or manufacture’s reconmaations. The
monitoring staff shall follow the monitoring planca second member of the monitoring staff shoolebte check
readings and records. QA/QC will make assurancembesion and steadiness of the metering resnttarrect
reading and records.

6. Training Program

The project owner will entrust the professionaliaagrs and experts to train all the relative dtefore operation of
the proposed Project. The training contains CDMWBdge, operational regulations, quality controCj@tandard
flow, data monitoring and data management requinénkaill training on use of the monitoring planvelso be
given and attention will be given to prudent docatmeanagement and record keeping for the projeitityc
throughout the crediting period and two years thitee.

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

Date of completion: 23/02/2011

Name of persons determining the baseline studyramdtoring methodology:

Contact Information of the responsible person | Is organisation a Project ParticipantYes/No

Eoin Martin Yes
Camco Carbon International Limited
Green Street, Channel House, St Helier, Jersey,
Channel Islands
JE2 4UH

Tel: +44 (0)20 7121 6100

Fax:+44 (0)20 7121 6101

Email: eoin.martin@camcoglobal.com
Website:.www.camcoglobal.com

“ In accordance with para 17 (c) of Beneral Guidelines to SSC CDM methodologies (Versit) available at:
http://cdm.unfccc.int/Reference/Guidclarif/ssc/n®HC_gquid06.pdf
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| Cl1 Duration of the project activity:

| C.1.1. Starting date of the project activity:

>>

20/07/201%’

| C.1.2. Expected operational_lifetime_of the projdcactivity:

>>

18 year®

| C.2 Choice of the crediting period and related infomation:

| C.2.1. Renewable crediting_period

| c.2.1.1. Starting date of the first crediting period:

>>

Not applicable

c.2.1.2. Length of the first crediting period:

>>

Not applicable

| C.2.2. Fixed crediting_period:

| C.2.2.1. Starting date: \
>>
01/08/2013

| C.2.2.2. Length: \
>>
10 years

470n 20/07/2011, Groundwork contract was signed Rildus BNS d.o.o0.for the Alibunar biogas planjgeb

8 In accordance with the “Tool to determine the rigning lifetime of equipment” (Version 01), a defauélue of 150,000 hours
is used for “Gas turbines, up to 50 MW capacityieTAlibunar Biogas Plant is expected to operat8@0 hours/year, therefore

will have a default technical lifetime of (150,08(40) 18.65 years.
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SECTION D. Environmental impacts \
>>

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

>>

An Environmental Impact Assessment is not requingthe host party.

The requirements of an environmental impact assess(&IA) in Serbia are regulated by the “Law on
Environmental Impact Assessment” which was pubtishethe Official Gazette of the Republic of Sert.
135/2004 (“Sluzbeni glasnik Republike Srbije”, b85/04).

Article 9 states that a competent authority shadlide on the need for an impact assessment ofgbsdjg applying
predefined criteria. All three of the entities whwn the gensets in this project activity have bgemted an
Environmental Impact Assessment exemption undeptreisions of “Law on Environmental Impact Assessiti.

These exemptions will be made available at valihati

>>

Environmental impacts of the project activity amt considered to be significant by both the projesticipant and
the host party.

SECTION E. Stakeholders’ comments \
>>

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

Comments by local stakeholders have been inviterigh a stakeholder consultation event for the iidr Biogas
Project held at the premises of Biogas Energy énvittage of llandza, Alibunar municipality, Serlba October 28,
2011, at 11:00am.

Public notice invitations were placed in publicwiat two busy local locations (the bulletin boafdtme Alibunar
municipality town hall and the llandZza’s commundgnter.), ten days prior to the stakeholder coasat event.
Official invitations were also sent to the offiddtom the Alibunar municipality.

The consultation session was structured to preélerproject idea and allowed stakeholders to asktipns and find
out more about the project. The presentation wassied on explaining the general technical concepow a biogas
plant works, as well as its environmental impaobtigh reducing carbon emmisions and creating ocganiilizer.

E.2.  Summary of the comments received: ‘
>>
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Summary of Questions and subsequent Answers thatgieen at the Alibunar Stakeholder Consultation:

Q1. What would be a total revenue from electricityefal

Al: Biogas Plant Alibunar has a planned annual capaiB040 work hours during which it will generateme 24
million kilowathours, which at current feed in ratef 14.224 eurocents will generate some 3.4 milkairos in
revenues.

Q2: Are you planning to employ all of the employeesm@ or in phases?

Al: According to our business plan, we will startupfetiént segments of our opperation at various tiaued
according to that we will employ certain number pifople required for each plase, up to approximateh
employees which were planned for the whole project.

Q3:_Will you be purchasing corn residue from smalhfars as well?
A3: Yes. Besides our own production and cooperatioh lgitge farmers we may have a program for puchasing
residue from small manufacturers which will be ammeed by the end of this year for the next season.

Q4: | see from my house that you often work during highconstruction going on non stop?

A4: Only during the construction of the concrete tamkswork late until the evening since the concretaring
process can not stop once it begins. Also duriegstimmer the temperatures were too hot duringdkiesidb we had
to wait until 19h in the evening for the temperagtito drop and then work troughout the night ineotd complete
the concrete pouring process.

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

>>
The stakeholder consultation was well attendedobgllrepresentatives who showed a keen interdseiproposed
project.

A number of interesting questions were raised arsivared.

The site visit was very well welcomed, as the atéms could see hands on how the proposed projeaidwo
contribute to improving the environmental condisat the site and for the local neighbourhood.

No objections to the project were made. All attexsdeelcomed the project and the employment it wotiltg to the
Alibunar area, as well as the environmental bendfiat the project could achieve.
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CONTACT INFORMATION ON PARTICIPANTS IN THE PRQJECT_ _ ACTIVITY

Annex 1

Organization:

Biogas Energy d.o.o.

Street/P.O.Box:

Vukosave Ofja 11

Building: 11222

City: Belgrade

State/Region:

Postcode/ZIP:

Country: Serbia

Telephone: + 381-11-3942592

FAX: + 381-11-3095495

E-Mail: d.vukovic@biogasenergy.rs
URL.: http://www.biogasenerqgy.rs

Represented by:

Title: Mr

Salutation: -

Last name: Vukovi

Middle name: -

First name: Danko
Department: Management
Mobile: -

Direct FAX: + 381-11-3095495
Direct tel: + 381-11-3942592

Personal e-mail:

d.vukovic@biogasenergy.rs

Organization:

Camco Carbon International Limited

Street/P.O.Box:

Green Street

Building: Channel House

City: St Helier
State/Region: Jersey

Postfix/ZIP: JE2 4UH

Country: Channel Islands
Telephone: +44 (0)1534 834 618
FAX: +44 (0)1534 834 601
E-Mail:

URL: www.camcoglobal.com

Represented by:

Title: Managing Director
Salutation: Mr

Last Name: Houston

Middle Name:

First Name: Arthur
Department:

Mobile: +44 7717 326572
Direct FAX: +44 2071216101
Direct tel: +44 7717 326572
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Personal E-Mail:

Project.participant.ru@camcoglobal.com

Secondary

Representative:

Title: Associate — Carbon
Salutation: Mr

Last Name: Ludlow

Middle Name:

First Name: Graeme
Department:

Mobile: +44 7747014735
Direct FAX: +44 2071216101
Direct tel: +44 2071216100

Personal E-Mail:

Project.participant.ru@camcoglobal.com
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

No Annex | Party public funding is involved in tpeoject. The project proponent confirms that thsneo
divergence of Official Development Assistance (OD#)the project activity.
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Annex 3
BASELINE INFORMATION

The calculations and input assumptions of the patamEFgrid,CM,y are calculated and displaye separate
excel sheet in accordance with Methodological Fo®bol to calculate the emission factor for an dliedtly system,
version 02.2.1, Annex 19, EB 6.

Data relating to the Serbian electricity systemii@esn sourced from official documents releasedbySerbian DNA
for an official DNA report on EFgrid calculatidh

Step 1: Identify the relevant electricity systems
Step 2: Choose whether to include off-grid power pints in the project electricity system
Step 3: Select a method to determine the operatingargin (OM)

year -1 year -2 year -3 year -4 year -5
ELEKTROPRIVREDA SRBIJE Plants Units Total Generation | Generation | Generation | Generation | Generation
5 economic associations available in 2010 in 2009 in 2008 in 2007 in 2006
capacity
MwW GWh

1]Thermal Power Plants "Nikola Tesla", plc; Obrenovac 1|TPP Nikola Tesla A 6) 1,651 8,580.80) 10,175.70) 9,680.40|
2| TPP Nikola Tesla B 2| 1,240 8,113.30, 7,439.30] 8,377.10]
3| TPP Kolubara 5| 270 1,080.90] 829.00) 1,091.00]
4|TPP Morava 1] 110 578.30 539.10) 635.80
TPP Nikola Tesla total 14] 3,271 18,353.30 18,983.10) 19,784.30
2[Thermal Power Plants and Mines "Kostolac", plc; Kostold 1JTPP Kostolac A 2| 310 1,887.90] 1,910.60) 1,865.10|
ZITPP Kostolac B 2| 700 2,920.90 3,986.90 3,011.60|
TPP Kostolac total 4 1,010 4,808.80 5,897.50 4,876.70
3|Combined Heat and Power Plants "Panonske", plc; Novi|[ 1JCHPP Novi Sad 2) 245] 209.31 129.80] 262.15
2|CHPP Zrenjanin 1] 110 12.06 8.08 101.26
3[CHPP Sremska Mitrovica 3| 32| 0.95 0.74] 3.54}
TPP Panonske total 6| 387 222.32 138.63 366.95

EPS thermal power plantsin total 24 4,668| 23,384.42 25,019.23] 25,027.95 28,967.00 27,602.00
4|Hydro Power Plants "Djerdap”, plc; Kladovo 1|HPP Djerdap | 6| 1,05‘ 6,395.20 5,760.20) 5,397.40|
2|HPP Djerdap II 10| 270 1,556.20] 1,489.50 1,510.00|
3|HPP Pirot 2) 80| 211.80 91.20] 111.00
4HPP Vlasina Vra-1 153.80 111.00 54.90
Vria-2 84.90] 60.30 30.00]
Vria-3 116.10, 84.60]| 45.00|
Vrla-4 103.00 74.70] 38.50]
HPP Vlasina total 10| 129 457.80 330.60) 168.40
HPP Djerdap total 28| 1,537 8,621.00 7,671.50 7,186.80
5[Hydro Power Plants "Drinsko-Limske", plc; Bajina Basta [ 1JHPP Bajina Basta [HPP Bajina Basta 4 364 1,677.10| 1,641.50) 1,292.60|
RHPP Bajina Basta 2| 614] 679.70 602.70) 543.80
HPP Bajina Basta total| 6) 978] 2,356.80 2,244.20] 1,836.40
2|HPP Limske HPP Uvac 1] 36| 68.30] 58.80] 45.50|
HPP Kokin Brod 2| 22| 74.90 45.70] 48.50]
HPP Bistrica 2| 102] 414.40 267.20) 292.10
HPP Potpec 3 51 248.10 198.80) 149.10
HPP Limske totall 8 211 805.70 570.50) 535.20
3|HPP Zvornik HPP Zvornik 4 96| 574.80 509.80 405.30
4|HPP ElektromoravdHPP Owcar Banja 36.50 25.20] 18.80)
HPP Medjuvrsie 35.00] 23.90] 28.80]
HPP Elektromorava total 4 13 71.50 49.10 47.60
HPP Drinsko-Limske total 36| 1,298 3,808.80 3,373.60 2,824.50

EPS hydro power plantsin total 64 2,835 12,429.80 11,045.10,  10,011.30 9,930.00 10,850.00)

EPS thermal & hydro power plantsin total| 88| 7,503 35,814] 36,064] 35,039] 38,897] 38,452]

Share of HPP on the total annual generation 359 319 299 26% 28%

Average share of the low-cost/must-run resources (HPP) within the last 5 years 30%

Step 4: Calculate the operating margin emission féor according to the selected method

“9 http://mww.ekoplan.gov.rs/DNA/docs/gef%20calculatjodf
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Calculation of the generation-weighted average CO, emissions per unit electricity generation - simple OM:

NET GENERATION

OPERATING MARGIN
EMISSIONS FACTOR

year EGmy weight EFgrid, OMsimple,y Source
MWh tCO2/MWh
2008| 25,028,150 0.34 0.8579|calculation in the sheet Step 4.1 - OM 08-10
2009| 25,019,227 0.34 0.8661|calculation in the sheet Step 4.1 - OM 08-11
2010| 23,384,217 0.32 1.2032|calculation in the sheet Step 4.1 - OM 08-12
TOTAL | 73,431,594 1

EFgrid, OMsimple,2008-2010 =

EFOM'ZOOB*WeightZOOB) + (EFOM.ZOOQ*WeightZOOQ) + (EFQM'2010*Weight2010

0.970660497 |

tCO2/MWh

Step 5: Calculate the build margin (BM) emission fator

Option (b) is used for the calculation of the build margin because this set of power units comprises larger

annual generation:

Plants/units Date of the fi_rst Net generation
synchronization 2010
provided MWh
TPP Kostolac B1 1987 2012200
CHPP Zrenjanin 1989 12061
HPP Pirot A2 1990 102400
HPP Pirot A1 1990 109400
TPP Kostolac B2 1991 908600
Total 3,144,661
UNITS UNIT GENERATION UNIT EMISSION FACTOR
EFELm,2010
) i *
STN m EG, 2010 (FC x NCV x EF); 2010 EGu 2010 X EFeLm 201002
EGm,ZOlO
MWh tCO,/MWh
L TPP Kostolac B2 908,600.00 1.22467432 1,112,739.09
HPP Pirot Al 109,400.00 0.00000 0.00
HPP Pirot A2 102,400.00 0.00000 0.00
CHPP Zrenjanin 12,061.00 0.42496 5,125.40
TPP Kostolac B1 2,012,200.00 1.21201 2,438,798.81
TPP Nikola Tesla B2 4,472,200.00 1.18290 5,290,165.81
HPP Djerdap Il 908,600.00 0.00000 0.00
8,525,461.00 8,846,829.10
EE.. - 2m EGm 2010 X EFgLm 2010 / EGp,2010
grid,BM,2010
1.03770 tCO,/MWh
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Step 6: Calculate the combined margin emissions feur

Calculation of the combined margin emission factor for the proposed project:

EFgiid,cm,2010 = EFgrid,simpleom, 20082010 * Wom  +  EFgiid,8m,201
“grid.cm,2010 = 0.97066 * 05 + 1.0376951 * 0.50

EFgrid = 1.004 tCO,/MWh

EFgig, = 1.004 tCO2/MWh
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Annex 4
MONITORING INFORMATION

No further information
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