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‘ SECTION A. General description of project activity |

“Shenyang Laohuchong LFG Power Generation Project”.
Version 03 — 16 June 2008.

The purpose of the project is to capture and buogds, generating electricity, at the Shenyang
Laohuchong Municipal Solid Waste landfill in Chinhaohuchong landfill receives approximately
355,900 tons per year of domestic and non-hazaroholustrial waste. The area used for landfilling is
602,470 A The landfill has started its operation in 2008 avill be closed on 2025. The project will
have an electricity component with an installedacay reaching 3 MW.

The quantity of waste entering the landfill is désed in the table below.

Tab. A. I Waste Disposal Input Units for Shenyang LaohucHdngicipal Solid Waste Landfill.

Tonnes of urban solid

Year waste entering the

landfill every year
2003 226,590
2004 358,848
2005 402,758
2006 355,875
2007 355,875
2008 355,875
2009 355,875
2010 355,875
2011 355,875
2012 355,875
2013 355,875
2014 355,875
2015 355,875
2016 355,875
2017 355,875
2018 355,875

The project is based on two complementary actsjitibe extraction and flaring of landfill gas aine t
electricity generation and displacement to the dghdt will effect a reduction in greenhouse gas
emissions through two different ways:

= the destruction of the methane

= the reduction of a certain amount of fossil fusled to generate electricity that will be

substituted by the electricity generated in theyagoplant

The biogas produced will be burnt by setting up @perating an extraction plant comprised of a netwo
of wells and connected pipes, running into blovaerd then into torches to flare it, and into ger@sato
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generate electricity. In this way, not only methasmaissions will be reduced, but also 3 MW of
renewable energy installed capacity will be exploit

The project is expected to generate 1,365,f00,. in 10 years due to the methane destruction and
electricity displacement. The project has chosenftked crediting period based on th€dntract to
develop theshenyang Laohuchong LFG Power Generation Projeg€eament signed with the Shenyang
Laohuchong Municipal Solid Waste Management Co. Ltd

This proposed project will contribute to the susaéhile development of the area immediately surrowndi
the landfill due to the following reasons:

Abatement of the CiHemissions from the landfill.

Generation of zero-emission electricity. The projedl become a grid supplier of renewable
energy because it will use biogas instead of fdasilto generate electricity. This will contribute
to one of the China’s goals for promoting the susiiale developing, which is to diversify the
sources of electrical generation.

The area immediately surrounding the landfill vgile an immediate benefit in the elimination of
gas emissions coming from the landfill. Substamtéduction or elimination of noxious gases
will improve local environment and mitigate the hleaisks (nuisance, etc.) that are associated
to these emissions and affect the local population.

Safe and effective extraction of the biogas produwg the landfill, will minimizes the landfill
gas migration, and then reduce the risks of firé explosion at the landfill that are related to
inappropriate landfill gas network collection.

The project will have a small but positive impantlocal economy, employing and training local
workers that will be required for construction, cgeon and maintenance of the plant; and using
local materials for plant construction wheneverstas.

Considering knowledge on this kind of project il stot well developed in China, the project
will have a great impact through technology transfieclean technologies. On the other hand, it
will provide know-how transfer as it will become raodel that will contribute to spread
knowledge on the exploitation of the biogas potnti China’s landfills.

In China there are a lot of landfills that generiailgas and the realization of this project coutdam
example about how this kind of plants can be redlim improve the environment, as the project liy fu
replicable.
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The participants involved in this project are Igste the following table:

Tab. A. 2 Project participants.

Name of Party Involved Kindly indicate if the Party

((host) indicates an host Private and/or public entity(ies) involved wishes to be
Party) project participants considered as project
y participant

Shenyang Laohuchong Municipal
China (host) Solid Waste Management Co. Ltd. No
(Public Entity)

Asja Ambiente Italia S.p.A.
Italy (Private Entity) No
(Buyer of CERS)

People’s Republic of China.

‘ A.4.1.2. Region/State/Province etc.: |

Liaoning Province.

‘ A.4.1.3. City/Town/Community etc: |

Shenyang City.

A.4.1.4. Detall of physical location, including iformation allowing the unique identification of this

The landfill site is located at approximately 28 kmm Shenyang city. The coordinates for the priojec
activity are: 41°33' N and 123°34 E. There areownts closest to the area of the landfill, just ltage
which is situated at a distance of 4 km from thetiachong landfill.
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Fig. A.1: Map of China.
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Fig. A.2: Map of Liaoning.
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Fig. A.3: Dislocation of Shenyang.

Landfill

Fig. A.4: Shenyang Laohuchong Municipal Solid Wdstadfill.

Project activity: 1 — Energy industry (renewable aon-renewable sources)
Project activity: 13 — Waste handling and disposal.
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‘ A.4.3. Technology to be employed by the project adetty : |

The whole project includes LFG collecting, pre-tre@nt, power generation and flare combustion
systems. Asja Ambiente lItalia S.p.A is responsifue all the design, construction, operation and
maintenance process. Asja Ambiente Italia S.p.Arhasy years experience in LFG reutilization in 20
landfills in Italy. Moreover it has applied and @éyped this technology other similar CDM projects.

Fig. A.5: Biogas plant for a landfill.
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Gas Extraction System
Biogas collection facility

(1) Vertical biogas collection well

The vertical biogas collection well consists of porous pipe and porous pipe. The lower end andruppe
end of the collection well are, respectively, parquipe and nonporous pipe. The nonporous pipe is
designed over 3 meters above ground in order teepteair coming into. Meanwhile, the broken stome i
packed between porous pipe and garbage layer, somsvent the porous pipe from being blocked by
dropped garbage.

The vertical gas collection well is designed to (ae least) more than 4m from impermeable layer.
Distance between two vertical biogas collectionlsvehall be kept at 30m from each other. The biogas
collection rate remains 40% since the biogas iectdd under low pressure.
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(2) Well-header and branch pipe for biogas colleatin

The well-header is connected to 10-12 vertical &sogollection wells through the biogas collection
branch pipe around, which is designed to regulaetogas state in each biogas collection well.

The biogas collected by each well-header is corvdényethe master pipe via transportation pipe nekwor
to the biogas treatment system for filtration, cogl condensed water-removal and pressurizatiooreef
being used as fuel in power generation.

Biogas treatment system

The filtration, cooling, condensed water-removalegsurization and accidental discharge, etc. are
included in the biogas treatment system.

Filtration, cooling and condensed water-removal syem of biogas

The substantial quantities of hazardous ingrediéntduding water, dust, 6, silica and Nkl etc.) are
contained in biogas, if such ingredients not bgigged away from the biogas, the service life of
collection pipeline and generators, etc, will b@rséned due to the corrosion impact. The system of
biogas filtration, cooling and condensed water-reahds primarily designed to remove from biogas the
water, HS, NH;, silica and dust, etc. which are harmful to thegbis generators.

The system of biogas filtration, cooling and corsbxhwater-removal is mainly composed of primary
filter, biogas cooler, liquid chiller, secondaritdr, dry filter and collector of condensed watgc,.

The biogas collected in the landfill site is coneéynto the biogas treatment system via the trasson
pipeline. After being purged away water drop andngte dusts through the preliminary filtration of
primary filter, the biogas is cooled down beloW 2n the biogas cooler, with water and ethylene gllyc
as cooling medium. The condensed water in subatagtiantity together with some impurities
(comprising sulfide, aromatic hydrocarbon and hesdidetc.) is separated out. The biogas containing
condensed water and impurities will undergo thecgss of cyclone separation in the secondary cyclone
separator, with the condensed water and impunigesoved away. After being boosted by the biogas
pressurization system, the biogas is purged bydtidilter of particulate pollutants harmful to lgas
generators. The biogas that is fed into generatansthus be guaranteed qualitatively, without damag
caused to biogas generators by the pollutants. seneice life of power generators can thereby be
extended.

Biogas pressurization system

The biogas pressurization system is composed afndthane analyzer and gas blower set. The methane
analyzer is mounted on the pipeline before thefittgr, in order to detect the composition of bisgato
the power generator.

Biogas treatment equipment

Condensed water trap

The cylinder-shaped condensed water trap is degitmeollect and purge away the condensed water
from landfill biogas, the size of which varies wille power generation capacity. The condensed water
trap in this project is 3 m high, with an innerrdigter of 0.71 m.
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Biogas cooler

The biogas, after condensed water being removedergoes the forced cooling by means of heat
exchange in the biogas cooler, with its temperatedeiced below 2. The water can thus be separated
out from biogas.

Liquid chiller

The liquid chiller is designed to provide coolingdium for the biogas cooler and to make possil#@e th
recycling of cooling medium. To keep the coolingdien at a certain temperature, the thermometer and
pressure gauge are mounted on each exhaustingrpipeler to control the temperature of recycling
cooling medium.

Biogas filter

The biogas filter is arranged in the first and fisgeps of the biogas treatment system, comprising
primary filter, secondary filter as well as drytéit. The filter is designed to purge biogas of hdaas
impurities, in an effort to ensure the quality addms to be into the power generator. The damaggech

by pollutants to biogas power generators can truaveided, with the service life of power generstor
extended as a result.

Biogas blower set

The biogas blower set is interlocked with gas-fipgver generator through pressure transmitter, with
variable frequency control exercised as well. Tlbevfand pressure of biogas into the biogas bloweér s
are adjusted depending on the varying compositiobianas, so that the biogas blower set can match
with the operation of gas-fired generator.

Biogas power generation system

The gas fuelled engines are produced by the JineseDEngine Limited Liability Company. Efficiency
of set can reach 30-33%.

The 500GF-NK methane power set uses the digitall@dtualization ignition module, the generatoruse
not brushes the excitation automatic accent pieztdtity machine, controls the cabinet to usesiié-
synchronization and the load assignment module hasdhe complete safekeeping of security system.

Control of gas-fired power generating set
The control of gas-fired power generating set isreised through the computer in the master control
room.

Manual local control is used for start-up of powenerating set, and its stopping is controlledllpaa

on the control panel of computer. On the contraigbaf the computer, load of the generator can be
regulated based on signals of Ltbntent from biogas analyzer and biogas pressora the biogas
blower set. Also, the panel can display detectiesults with respect to status, alarm, pressure and
temperature of various functions.

The alarm warning is given once the major valuesl{sas temperature, pressure, concentration Qf CH
and Q, etc.) exceed the preset values. Meanwhile, tlegadipn of generators is stopped for protection
purpose.

If the parameters of major protective functionsshsas temperature of cooling water, temperature and
pressure of lubricating oil, output voltage, outfrequency, short circuit fault, over-speed, singfase
earthing, output over-load, and so on exceed tkesgprvalues, the relay that is desigtegrotect the
generator will start the alarm warning and stopgéeerator at the same time.
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The power generating set will be automatically atgd to the maximum power capacity or preset
capacity, in light of the different fuels and exiar conditions following start-up of generatorseTbad
can be automatically increased or reduced baseiiffenent conditions.

Biogas conveying pipe network in the plant area

Biogas conveying pipe network is connected to lsogallecting master pipe to biogas preliminary
treatment facility in the main building of powerrggation station. Biogas conveying pipe networlkig
along treatment area ground as variation with lemdf The lower support laying is adopted. In orier
prevent biogas-conveying pipe being frozen in winitesulation and adjoining heat measures should be
taken. Rock wool is adopted as the insulation rmalfesind pipe material is high-density polyethylene
(HDPE). The special connecters of HDPE are addjsteconnecting fittings of pipe.

Control and protection
Control and protection of 10kV transformer and ritisttion substation will be controlled by computers
and will be supplied completely with power geneargtsets.

Technical description of the main equipments:

For safety reasons two flares of 2,000 #Wmwill be installed. The flares will achieve a dommstion
temperature of 800 - 1,000°C, a temperature oke#imust gas of the flare above 500°C and a retentio
time higher than 0.3 s and the burning efficiencgaading to the manufacturer’s specifications ghier
than 98%. The model number is TOR-30-Al; HBKB-120R-The manufacturer will be Shunfeng —
Pioneer.

Concerning the power plant, six engines of 500 k¥e: 500GF-N G12V190ZLDZ 2 will be installed.
The manufacturer will be JDEC, Jinan Diesel Endgioe limited

The project involves the introduction of a not wallown technology and a foreign know-how in China
which is helpful because it means a technologieaisfer.
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Annual Estimation of emission

VIEE reductions in tonnes CQe
2009 88,156
2010 103,628
2011 112,753
2012 126,207
2013 135,037
2014 142,354
2015 154,891
2016 161,698
2017 167,687
2018 173,288
Total estimated reductions:
(tonnes of CQy) 1,365,700
Total number of crediting years 10
Annual average over the crediting
period of estimated reductions: 136,570

(tonnes of CQY)

A.4.5. Public funding of the project activity:

No public funding will be utilized.
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The baseline and monitoring methodologies used are:

ACMO0001 “Consolidated baseline methodology for landjfdis project activity - Version 6”.
ACMO0002: “Consolidated baseline methodology for grid-cortedc electricity generation from
renewable sources - Version 6".

The “Tool for the demonstration and assessment of awhdility - Version 4”is applied to show that
CDM assistance is required for the project actitatype successfully implemented.

Besides the Tool to determine project emissions from flaringsgs containing methah&as used, in
accordance with the ACM0001 methodology, to catithe projects emissions from flaring.

Please for detailed information, refer to UNFCCCMCBExecutive Board website in the following link:
http://cdm.unfccc.int/methodologies/PAmethodolotaegroved.html

ACMO0001 (Version 06)s applicable to the following situations in regsto LFG activities where:

A. The captured gas is flared; or
B. The captured gas is used to produce energy (egirieity/thermal energy),
C. The captured gas is used to supply consumers thnoaigiral gas distribution network.

The project activity corresponds to A) and B) abawd is therefore applicable according to ACM0001.

ACMO0002 (Version 06)is applicable to grid-connected renewable powereggtion project activities
amongst others under the following conditions:

A. Is applied to grid connected electricity generafimm landfill gas capture to the extent that it is
combined with the approved “Consolidated baselinethadology for landfill gas project
activities” (ACMO0001).

B. The geographic and system boundaries of the Powat €&n be clearly identified and
information on the characteristics of the girdvaitable

C. The proposed project does not involve switchingiffossil fuels to renewable energy at the site.

The project activity corresponds to the situatiomsatibed above and is therefore applicable to
ACMO0002.
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The project boundary is the site of the projecivégtwhere the gas is captured, destroyed andiedu
Furthermore, according to methodology ACMO0002, fireject boundary encompasses the physical,
geographical site of the renewable generation sourc

Currently the State Grid conducts electricity dispaacross regional grids. Each regional grid talees

of dispatching within its own area. North East Eied?ower Grid is one of these large grids in @hin
According to methodology ACM0002, North East ElecfPower Grid is chosen as electric system for
this project, and project boundary includes allglants connected to it.

Fig B. 1: CDM Project Activity.
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Tab. B. 1: Sources and gases included in the grbjmdary.

Source Gas Included? Justification / Explanation
co, No It is not considered because it is part of the nahtu
carbon cycle
LFG venting| CH, Yes Calculated in baseline emissions
N.O No Not applicable
n Since the methodology ACMO0002 is used, only
Baseline L e o :
" co, Yes COy emissions from eIectrlc!ty g_eneraﬂon in fossil
Fossil-fuel fuel fired power plants, that is displaced duehi t
power plants project activity shall be included
connected to _
the grid CH, No Not applicable
N,O No Not applicable
co, No It is not considered because it is part of the nahtu
carbon cycle
_ Not considered as part of the project as the
Landfill CH, No emission of methane are not considered in the
baseline scenario
N,O No Not applicable
CO, emissions from landfill gas combustion ane
Co, No of biogenic origin and are therefore not
Project considered as GHG emissions
Activity Flare For baseline emissions calculation, it is assumed
CH, Yes that part of the methane entering the flare is not
destroyed.
N.O No Not applicable
On-site Co, Yes The project will use energy for the plant operation
electricity that will be taken from the grid.
consumption|  cH, No Not applicable
due to the
project N,O No Not applicable
activity

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

Methodology ACMO0001 version 6 established the pdoces for the selection of the most plausible
baseline scenario. According to it two steps shbeldollowed:

STEP1: I dentification of alternative scenarios
Sub-step 1a. Define alternative scenarios

The baseline scenario is defined as the most likglyre scenario in the absence of the proposed CDM
activity.
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Relevant policies and circumstances will be momioian annual basis in orderdetect national or local
regulation changes that can modified the basefitigeqproject activity.

Alternative scenarios are considered as follows:

LFG1. The project activity (capture of landfill gasd its flaring and use for electricity genera}ion
undertaken without being registered as a CDM pt@etivity;

LFG2. Atmospheric release of the landfill gas ortiphcapture of landfill gas and destruction tongy
with regulations or contractual requirements, caddress safety and odour concerns.

LFG1 is not realistic. In the absence of a CDM ecbjpeing developed at the landfill site, LFG rawesn
(electricity) are insufficient to recover the prajenvestments and operational costs for the ftaand
power generation (this is further explained in ®ecB.5 “financial analysis”)

Except the simple control facilities avoiding exgitm of methane aggregatfprChinese government
does not mandate to flare or collect the LFG emhifrtem landfills and most landfills in China are
releasing LFG directly to the atmosphere withouy grevious treatment or utilization. Landfill gas
release entirely into the atmosphere (LFG2) iscttramon practice in China.

For electricity generation, the realistic and cbéglalternatives include:

P1. Power generated from landfill gas undertakeéhawit being registered as CDM project activity;
P2. Existing or Construction of a new on-site drgtfe fossil fuel fired cogeneration plant;

P3. Existing or Construction of a new on-site drgitfe renewable based cogeneration plant;

P4. Existing or Construction of a new on-site drsite fossil fuel fired captive power plant;

P5. Existing or Construction of a new on-site drsite renewable based captive power plant;

P6. Existing and/or new grid-connected power plants

Other renewable sources are not applicable to hyeqt site and/or there is a lack of renewableg@ne
source in the area, so options P3 and P5 are edibbe alternatives to the baseline scenario.

Moreover, without CDM or financial support, thee no economic incentive for LFG collection and
electricity generation system. Electricity revendesnot cover all the investment and operationatso
required for power generation from landfill gasgréfore is hardly possible that the project ownékr w
be able to afford to install the necessary equigmdprojects comparable with the projects actiinty
China have been carried out due to the assistagmmved from international funds (this is further
described in the “common practice” section). Aleive P1 is not a realistic alternative.

For heat generation, the realistic and credibleradttives are:

H1.Heat generated from landfill gas undertaken withainhg registered as CDM project activity;
H2. Existing or Construction of a new on-site drsife fossil fuel fired cogeneration plant;

H3. Existing or Construction of a new on-site drsife renewable based cogeneration plant;
H4. Existing or new construction of on-site or sitie fossil fuel based boilers;

! National Action Plan for Collection and Utilizatiar Landfill Gas (12/2001)
http://www.people.com.cn/GB/huanbao/55/20021030/8543ml.

Technical Code for Sanitary Landfill of Municipal Bestic Refuse (CJJ17-2001) Standard for Pollution i©@ban the Landfill
Site for Domestic Waste (GB16889-1997)
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H5. Existing or new construction of on-site or effe renewable energy based boilers;
H6. Any other source such as district heat; and
H7.Other heat generation technologies (e.g. heat pwmgslar energy).

As stated before, other renewable sources are pplicable to the project site and there is a latk o
renewable energy source in the area, so optionamd3HS5 are discarded. Besides, alternative heat
generation technologies require great investmedhtsailled personnel making alternative H6 and H¥ no
competitive with conventional coal/electricity beseeat generation systems. These are not considered
realistic and credible scenarios.

Moreover, landfills are usually constructed in iteny far away from the downtown in order to minmai
the environmental impacts in local population. Sfaeg Laohuchong landfill is about 28 km from the
nearest potential consumer of a scale big enougmmdet the project supply. Alternative H1 would
require a large initial investment in pipelines @nhermal installation that could hardly be affordsdthe
project owner without CDM or financial support. Tefore, alternative H1 is not realistic and plalesib
baseline scenario.

Regarding alternative H4, fossil fuel boilers am regulated by law. In the absence of the project
activity, the potential consumers of heat, to bgpbu by the project activity, would continue to useir
fossil fuel based boilers already installed.

Sub-step 1b. Consistency with mandatory laws and regulation

According to Chinese regulations coal fired powéanps of less than 135MW are prohibited for
construction in the areas covered by the largesggicth as provincial grids. Moreover, the consioact

of thermal units under 100MW is strictly limiteéh China, so alternatives P2, P4 and H2 are not
plausible baseline scenarios.

Even though the state calls on best utilizationLBfs, due to various barriers, generally it is not
implemented; most directions are focused on saispects but not on enforcing regulations regarding
LFG extraction and/or treatment. There are no legal/or regulatory requirements that enforces to
capture and use the landfill gas in China.

The rest of the baseline scenarios comply witheals and regulations but they are not requirechly |

The baseline scenario for the project activity is:

. Baseline o o
Scenario . — Description of situation
Landfill gas | Electricity Heat

The atmospheric release of landfill gas to [the
atmosphere. The electricity is obtained from| an
existing/new grid-connected power plant and heat
from an existing/new fossil fuel based boiler.

LFG2 P6 H4

2 prescribe on construction and supervise of thel smale thermal power generation units, August719€hinese new energy
websitehttp://www.newenergy.org.cn/html/2006-2/2006217_.65ml
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STEP 2: Identified the fuel for the baseline choice of energy source taking into account the national
and/or sectoral policies applicable

The main energy source and thus, the baselineifual| power grids is China is coal. Coal is ashle

in abundance in China and there is no supply caimstr

Regarding the North East Electric Power Grid, ascdbed in Annex 3, 98.89% of the energy sources is
coal based

The fuel for the baseline choice of energy sousamal.

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

CDM revenues were seriously considered in the @atio go ahead with the project activity. The
project owner held a Board Meeting on November 22005. During that meeting he authorized the
design institute to write the FSR which was issoeday 2007.

On December 8, 2005 the project participants sigmedract. The FSR was approved on June 15, 2007
and the starting date of the project activity,lesgtarting construction date, was on July 01, 2007

According to the requirement of consolidated metiogy ACM0001, thé'Tool for the demonstration
and assessment of additionality - Versionséibuld be applied in a conservative and transpananner
to show that CDM assistance is required for th¢egotactivity to be successfully implemented.
Besides, ACM0001 requires that the additionaligt shall be applied for each alternative of theehias
considered in the baseline determination.

The “Tool for the demonstration and assessment of axhdility” foresees four steps:

Step 1: Identification of alternatives to the pajactivity consistent with current laws and regjolas.
Step 2: Investment analysis

Step 3: Barrier analysis

Step 4: Common practice analysis

The steps 1 and 2 will be followed for each altéugaseparately in order to demonstrate additityali
Then step 4 will be applied.

The alternatives scenarios to the proposed projeme divided in three groups: alternative LFG
scenarios, alternative power generation scenandsHternative heat generation scenarios.
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1. Alternative LFG scenarios

Step 1. Identification of alternatives to the projet activity consistent with current laws and
regulations.

Sub-step 1a. Define alternatives to the project activity.

LFGL1. The project activity (capture of landfill gasd its flaring and use for electricity generafion
undertaken without being registered as a CDM pt@etivity;

LFG2. Atmospheric release of the landfill gas artiphcapture of landfill gas and destruction tongty
with regulations or contractual requirements, caddress safety and odour concerns.

Sub-step 1b. Enforcement of applicable laws and regulations.
Both scenarios comply with the applicable laws eegllations. There is no contractual requirement or
regulation that enforces to capture and destroyathdfill gas.

Step 2. Investment Analysis

As stated on B.4 LFG1 is not likely to happen ia #tbsence of a CDM project being developed at the
landfill site since LFG revenues (electricity) dresufficient to recover the project investments and
operational costs of the project. The investmeratyais below shows that it is not possible to depel
the project without CDM benefits.

Sub-step 2a: Determine appropriate analysis method.

The project will have proceeds from power salewel as from emission reduction credits, so Option
stated in Tool for the Demonstration and Assessment of Aafditity” (version 4)is not applicable.

Option 1l is based on the comparison of returnghefproject investment with the investment requfiaed

an alternative to the project. In this case, theraative to the CDM project activity is simply niat
install flaring and generation equipment at thes,sdnd therefore does not involve investments of
comparable scale to the project. Consequently,o@ptiis not applicable to this project.

Option 1l must be used, where the returns of tmestment in the project activity is compared to
benchmark returns that are available to any invéstthe country.

Sub-step 2b: Option 111 - Apply benchmark analysis

The IRR was chosen as the relevant financial irtdidar the Project.

The likelihood of development of this project, ggposed to the continuation of current activities.(no
collection and combustion of LFG) will be determdnby comparing its IRR with the benchmark of
interest rates available to a local investor.

With reference tonterim Rules on Economic Assessment Electricalirieeging Retrofit Projectsthe
financial benchmark of return of Chinese power stdas accounts for 8% of the total investment IRR.
The project involves the construction of a bioglmpfor electricity generation which is a relativew
type of investment area and can be compared to rpmaestries. Besides, since it is not a common
practice in China, there are more operational,rteldgical and market risks than a conventional powe
industry, therefore, this benchmark rate of retarconsidered to be conservative.
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Sub-step 2c¢: Calculation and comparison of financial indicators.

The Tables below show the financial analysis fag titoject activity. As shown, the project IRR
(without carbon finance) is negative, therefore dowthan any rate of return available to investaors i
China.

These results show that project is still not ameacaically attractive course of action without tlaesof
CERs.

For IRR calculation the input number are the reeernuariable costs, depreciation, income tax and
investment. The cash flow result is provided inftlilowing tables:

Tab. B. 2: Main financial data

Financial parameters

Annual average output (MWh) 20,056,821
Total electricity delivered to the grid (MWh) 2805,500
Expected electricity sale (Euro/kwh) 0.0597
Average installed capacity (MW) 2,5
Total investment (Euro) 4,182,116
Life time of this project (years) 14
Crediting period (years) 10
VAT (%) 17
Depreciation rate 10%
Annual operation cost (Euro/MWh) 0.085

Tab. B. 3: Financial analysis result

Revenue Analysis | Revenue without CER | Revenue with CER (10 USD/ton)

CER Price (Euro/ton) €0 €7.69
Total investment IRR 4.36% 20.24%

Sub-step 2d: Sensitivity analysis.

Sensitivity analysis is conducted in order to assebether the conclusion regarding the financial
attractiveness is robust to reasonable variatiorthe critical assumptions. The most suitable fonin
indicators in this project are the total investméeme electricity revenue and the operation cost.

The table below shows how these parameters shawdv order to reach the benchmark.
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Tab. B. 4: Sensitivity analysis.

Variation to the financial
Financial Parameter | indicators needed to reach the 8%
benchmark
Floating total investment -24.45%
Electricity revenue 12.65%
Operation cost (O&M) -19.45%

As it can be seen the variations obtained areealistic scenarios:

* Floating total investment The cost of the equipment installed in the bioglasit for the power
generatiordepends on international pricdhe market trend in the last years show that tieeg
grow up due to the increase in the costs of raveriat for this reason, it is not likely that the
total investment can decrease in 24.45%and re&c8%hbenchmark.

« Electricity revenue: The price of the electricity is published by therovincial Electricity
Exchanger Centre’in the Liaoning Province. The price is made up Wy fparts: the "local
benchmarking price" that depends on the Provindaofling has a price of 0.24RMB/kWh)
and a “subsidy price” of 0.25RMB/kWh, which is granted to renewable energy powe
generation units. The “subsidy price” is fixed ataes not change while the “benchmarking
price” varies between 0.24 and 0.38 RMB/kWh in @hikven though, it is unlikely that the
electricity tariff will change in a way increaseet electricity price of 12.65%, hence the
electricity revenues and make the project reactl8%denchmark.

e Operation costs The sensitivity analysis shows that the operatiosts should decrease of
19.45% in order to reach the benchmark. Operatimtscare calculated based on the necessary
activities that must be carried out in order tomein the operation of the plant in a level that
guarantees the required working conditions andopesdnce of the plant. A decrease in the
operation costs (which means in the scheduled manice and/or in the staff in charge of this
activity) could lead to a reduction in the performoa of the plant and consequently not
achievement of the expected production; for thésoa, it is unlikely that the operation costs are
reduced and reach the benchmark.

It can be seen just in the situations of very fabte scenarios (but hardly realistic) it would lesgible
to reach the 8% benchmark. The IRR is quite lolwantthe benchmark based on realistic assumptions so
alternative LFG1 cannot be considered as financéatractive without the support of the CDM bersfit

* National Development and Reform Commission Issuedisthee on Questions Pertaining to Northeast Netsvork
Implementation of Burning Coal Price Movement
* The Tentative Regulation for the Pricing of Renew&@uwerces Generating Electrical Energy and Costsibuision.
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2. Alternative power generation scenarios

Step 1. ldentification of alternatives to the projet activity consistent with current laws and
regulations.

Sub-step 1a. Define alternatives to the project activity.

P1. Power generated from landfill gas undertakehawit being registered as CDM project activity;
P2. Existing or Construction of a new on-site drsitfe fossil fuel fired cogeneration plant;

P3. Existing or Construction of a new on-site drgitfe renewable based cogeneration plant;

P4. Existing or Construction of a new on-site drsite fossil fuel fired captive power plant;

P5. Existing or Construction of a new on-site drsite renewable based captive power plant;

P6. Existing and/or new grid-connected power plants

Alternative P1 is similar to alternative LFG1 (prof activity) without considering flaring. Flaririg
alternative LFG1 will just be done when the engiaes not running in order to destroy the methane
emissions efficiently. In the absence of flaresefalative P1) all that biogas would be freely egditinto

the atmosphere increasing the emissions of greesehgases. Alternative P1 involves higher emission
into the atmosphere and lower investment (biogatesy is not installed). For this reason alternafite
will be no further considered as an alternativggmioscenario and just LFG1 will be further anatjize

A CDM project activity is additional if anthropogeremissions of greenhouse gases are reduced below
those that would have occurred in the absence efreéistered CDM project activity. Existing grid
connected power plants are coal based (as it cardrein the EF analysis in Annex 3) while the grbj
uses a renewable fuel (biogas). Under this sitnalternative P6 can not be considered an alteen&di

the project activity.

Other renewable sources can not be considerechatiieEs to the project activity since they are not
applicable to the project site and/or there isck laf renewable energy source in the area, apart the
biogas from the landfill site that would continwelte emitted into the atmosphere if other sourceses!

to generate electricity. Options P3 and P5 arecreatible alternatives to the project activity anid not

be further considered.

Sub-step 1b. Enforcement of applicable laws and regulations.

Taking into account the capacity that can gendiatesame annual electricity generation as the groje
activity, the alternative scenario for the propogedject should be a grid-connected fossil fuekdir
power plant with installed capacity less than 1.5MMéwever, according to Chinese regulations, coal
fired power plants of less than 135M\afe prohibited for construction in the areas cedldsy the large
grids such as provincial grids. Moreover, the cardion of thermal units under 100MW is strictly
limited®. Alternative P2 and P4 are not in compliance W@tina’s relevant laws and regulations, so are
not a realistic and credible alternative and wilt he further analysed.

® Notice of the General Office of the State Counciticerning the Strict Prohibition of the ConstructifrThermal Power Units
with a Capacity of 135MW or below, issues by the &ah Office of the State Council, Guo Ban Fa Ming rDj2002]
Document No.6.

® Prescribe on construction and supervise of thel smale thermal power generation units, August719€hinese new energy
websitehttp://www.newenergy.org.cn/html/2006-2/2006217_.65ml




@\& PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1. Ve A
VVA/ A

CDM - Executive Board page 22

3. Alternative heat generation scenarios

Step 1. Identification of alternatives to the projet activity consistent with current laws and
regulations.

Sub-step 1a. Define alternatives to the project activity.

H1.Heat generated from landfill gas undertaken withaminhg registered as CDM project activity;
H2. Existing or Construction of a new on-site drsife fossil fuel fired cogeneration plant;

H3. Existing or Construction of a new on-site drsife renewable based cogeneration plant;
H4. Existing or new construction of on-site or sitie fossil fuel based boilers;

H5. Existing or new construction of on-site or effe renewable energy based boilers;

H6. Any other source such as district heat; and

H7.Other heat generation technologies (e.g. heat pwmgslar energy).

Other renewable sources can not be considerechatitezs to the project activity since they are not
applicable to the project site and there is a lafclenewable energy source in the area. OptionsH33,
H6 and H7 are not credible alternatives to theqmiogctivity and will be not further considered.

Landfills are usually constructed in territory faway from the downtown in order to minimize the
environmental impacts in local population. Shenyamghuchong landfill is about 28 km from the
nearest potential consumer of a scale big enoughet the project supply. It is not feasible toeisivon

a biogas distribution network to transport the b®mgenerated at the landfill site for a distanc28km.
Alternative H1 can not be considered an alterngbwiae project activity.

Sub-step 1b. Enforcement of applicable laws and regulations.

According to Chinese regulations, coal fired povstants of less than 135Mf\are prohibited for
construction in the areas covered by the largesggicth as provincial grids. Moreover, the consioact
of thermal units under 100MW is strictly limittdAlternative H2 is not in compliance with China’s
relevant laws and regulations so cannot be coreidarrealistic and credible alternative to the gubj
activity.

" Notice of the General Office of the State Counciti@erning the Strict Prohibition of the ConstructifrThermal Power Units
with a Capacity of 135MW or below, issues by the &ah Office of the State Council, Guo Ban Fa Ming rDj2002]
Document No.6.

8 Prescribe on construction and supervise of thel smale thermal power generation units, August719€hinese new energy
websitehttp://www.newenergy.org.cn/html/2006-2/2006217_.65ml
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Step 4. Common Practice Analysis.

Sub-step 4a. Analyze other activities similar to the proposed activity

According to the “Nation Urban Solid Waste LandHlarmless Treatment Checking Bulletin” issued by
Construction Department of China, up to the endQff5, there are altogether 372 landfills in 661esit
national wide. Among them only 27 landfills in$¢al LFG utilization system, which accounts for P24
of the total amount. More than 90% of LFG is recede

Besides, according to tidational Action Plan for Recovery and UtilizatiohLandfill Gaspublished in
December 2001, as part of study conducted by th®RJISEF and the China State Environmental
Protection Authority, at present in China the mipdt refuse is disposed using the technology of
traditional landfill, without consideration of regery and utilization of landfill gas.

There are three projects comparable to the prejetitity that were not carry out as CDM projects in
China which are the Anshan, Nanjing, and Ma’angtraects. Even thought, they were supported by the
“Global Environment Fund (GEF)” (international fyndnd developed under the “Accelerate Urban
Waste LFG Collection and Utilization” Project Pregs.

The passive venting method remains the commonipesict current landfill situation in China.

Given the limited experience with landfill gas reepy and utilisation in China, the CDM is being
promoted as a financing tool to enable these pr®jecgo forward.

Sub-step 4b. Discuss any similar options that are occurring.

Landfill gas recovery and utilisation in China faower cannot be considered common practice because
there are so few in operation and those that aopénation have been grant financed through the GEF
through the CDM procedure.

Summary

To conclude, it was proved that the proposed pt@etivity is not the baseline scenario.

The only possible alternative to the project atfivé carrying it out without being registered aBND
project activity.

The investment analysis provides essential evidémetethe CDM revenue enables the proposed project
to be developed in China. However, without any supfrom CDM the proposed project activity would
not occur, instead the landfill operator would ¢om¢ the current prevailing practice of not flariog
generating electricity from LFG.

Based on the above analysis, it can be demonstitziethe proposed project is additional.
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‘ B.6. Emission reductions: |

‘ B.6.1. Explanation of methodological choices: |

For predicting the amount of CERSs, the Approved sotidated Methodology ACM0001 and ACM0002
have been used. A description of the used methgasdollows hereafter.

Calculation of GHG emission reductions

The greenhouse gas emission reduction achievelebgroject activity during a given year “yER)) is
calculated by using the formulas as given in methG#10001.:

E Ry = (M D project,y— M Dreg,y)*GWPCH4 +E I-LFG,y.kC E I:elec, By— E I—PR,y*C E I:elec,PR,y'|' ETLFG.y*C E I:ther,BL,y -
ETPR,y*CEFther,PR,y

Where:

ER,
M Dproject,y

MDyeg,y

GWRe4
ELirey

CEI:elec,B,y
Elpry

CEFeIec,PR,y
ETLFG.y
CEI:ther,BL,y

ETery
CE Fther,PR,y

= Emissions reduction, in tonnes of £&yuivalents (tCg)

= Amount of methane that would have been destrogadabusted during the year, in
tonnes of methane (tGH

= Amount of methane that would have been destropaabusted during the year in the
absence of the project, in tonnes of methane {{CH

= Global Warming Potential of methane (t§&®CH,)

= Net quantity of electricity produced using LFGperted which in the absence of the
project activity would have been produced by poplents connected to the grid or by
an on-site/off-site fossil fuel based captive pogeneration, during year y, in megawatt
hours (MWh)

= CQ, emissions intensity of the baseline source oftatety displaced (tCQ/MWNh)

= Amount of electricity generated in an on-sitesibfuel fired power plant or imported
from the grid as a result of the project activitggasured using an electricity meter
(MWh)

= Carbon emissions factor for electricity genemaiiothe project activitytCO,/TJ)

= Quantity of thermal energy produced utilizing taedfill gas, which in the absence of
the project activity would have been produced framite/offsite fossil fuel fired boiler,
during the year y (TJ/y)

= CGO, emissions intensity of the fuel used by boilegémerate thermal energy which is
displaced by LFG based thermal energy generétod.,/TJ)

= fossil fuel consumption on site during projedivaty in year y (tonne)

= CG;, emissions factor of the fossil fuel used by boitegenerate thermal energy in the
project activity during year y.

Determination of MD,

M Dreg,y =MD project,y * AF

Where:
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MDyegy = Methane that would be destroyed in the basehngear y (tCH/y)
MDproject,y = Methane destroyed by the project activity in ygdtCH,/y)
AF = Adjustment Factor (%)

Determination of MDygjecty

According to ACMO001,MDyjecty Will be determinedex-postby measuring the actual quantity of
methane captured and destroyed once the projecityct operational.

The methane destroyed by the project actiiiDfqecty) during a year is determined by monitoring the
guantity of methane actually flared and gas usegketwrate electrical or thermal energy.

The applicable ACM0001 formula therefore will be:

M Dproject,y =M Dflare,y + MD electricity,y +M Dthermal,y

The quantity of methane destroyed by flaring i€glated using the following equation:

|\/IDfIare,y = (I—FGfIare,y * WCH4,y* DCH4) - (PEIare,y/ GW%H4)

Where:

MDiare,y = Quantity of methane destroyed by flaring (4(BHi

LFGriareyy = Quantity of landfill gas flared during the yeg&m*LFG/y)

Wehay = Average methane fraction of the landfill gas asasured during the year
(M*CH,/m’LFG)

Dcha = Density of methane (tG#M°CH,)

PEnare y = Project emissions from flaring of the residuas gtream (tC&y)

GWP:-h4 = Global Warming Potential of methane valid for tleenenitment period (tC&/tCH,)
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The quantity of methane destroyed by generatiagiegftricity is:

M Delectricity,y =L FGeIectricity,y * VVCH4,y *D CH4

Where:

MDeiecriciyy = Quantity of methane destroyed by generationl@dteicity (tCH./y)

LFGeecriciyy = Quantity of landfill gas fed into electricity gerator (NMLFG/y)

Wehay = Average methane fraction of the landfill gas meadurduring the vyear
(M*CH,/m’LFG)

Dcha = Density of methane (tCHNmM°CH,)

Calculation of the emission factor of the North EasChina Electric Power Grid

The calculation of the emission factor from the powrid of the proposed project was based on the
instruction of ACMO0002. All the data employed iretbalculation has been taken from the availabla dat
from North East China Electric Power Grid. The biaseemission factor (Eff is calculated as a
combined margin, consisting of the combination perating margin (OM) and build margin (BM)
factors.

The EF is calculated through the following three steps:

Step 1. Calculation of the Operating Margin emissin factor (EFovy) based on one of the four
following methods:

a) Simple OM, or

b) Simple adjusted OM, or

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

If dispatch data of the grid is available (dispatgguence of grid system, hourly electricity volume
dispatched among all power plants), dispatch datdyais should be the first methodological choice.
When dispatch data analysis is not applicablesiaple OM, or (b) simple adjusted OM, or (d) averag
OM may be used taking into account the previsiariBreed hereafter :

The Simple OM method (a) can only be used wheredost/must run resources constitute less than 50%
of total grid generation in: 1) average of the fimest recent years, or 2) based on long-term narioal
hydroelectricity production.

Simple Adjusted OM (b) is a variation on Simple Qiethod, where the power sources (including
imports) are separated in low-cost/must-run poveerces (k) and other power sources (j). The Load
Duration Curve is required for applying this method

The average emission rate method (d) can only bd ushere low-cost/must run resources constitute
more than 50% of total grid generation and detadleth to apply option (b) is not available, and rehe
detailed data to apply option (c) above is unatgla

The emission factor of simple OM, simple adjustdd @nd average OM can be calculated using either
one of the following two data vintages for years:



@\& PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1. Ve A
VVA/ A

CDM - Executive Board page 27

Option 1 (ex-ante): A 3-year average, based on the most recent statmtailable at the time of PDD
submission, or

Option 2: The year in which project generation occurs, ifission factor is updated based exrpost
monitoring.

The Simple OM (a) instead of method (b), (c), o) Yhs selected for the project activity for the
following three reasons:

* Currently the State Grid conducts electricity dispaacross regional grids. The grid dispatch
data and the load curves are the business sewtdts are not publicly available. Then option (b)
and (c) are not applicable.

* According to the data from China Electric Power Nogsk 2006, fuel fired power plants
accounted for 91.31% of the total capacity addgionNorth East Power Grid during 1998-2005.
All'in all, the Northeast Power system is dominabgctoal fired power, which will not change for
a long time. Therefore, option (d) is not applieabl

* Low-cost/must-run resources account for less ti# bf total amount of grid power generation
so Simple OM is applicable.

Besides, a 3-year average based on the most i&egistics available at the time of PDD submissias
used toex-antecalculate operating margin (OM) emission factothiis PDD.

The Simple OM emission factor (Bfrsimpley IS calculated as the generation weighted avegagssions

per electricity unit ({C@MWHh) of all generating sources serving the systeon,including low-operating
cost and must-run power plants.

ZFW [COEF

EFOM simpley ==l
’ D GEN,
I
j

Where:

Fijy = Amount of fuel (in a mass or volume unit) consumed by proviniceyear(s)y,

COEF;y = CO emission coefficient of fudl (tCO, / mass or volume unit of the fuel), taking into
account the carbon content of the fuels used byimprej and the percent oxidation of
the fuel in year(sy,

GEN, = Electricity (MWh) delivered to the grid by pfiacej in year(s)y.

In "China Electric Yearbook" and from the other al&ources, the only available data is electricity
generated, that can be converted into electriativered to the grid using the following formulae:

GENJ,y = Gi,y X (1_/7J,y)
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Where:

Gy = Electricity generated (MWh) by provingen yeary,

Niy = Electricity self-consumption rate of sourcegrovince in yeary,

The CQ emission coefficient COERls obtained as:

COEF, = NCV [EFo,; [OXID

Where:

NCV, = Net calorific value (energy content) per massvalume unit of a fuel, which is
country-specific value defined by Chinese governmen

OXID, = Oxidation factor of the fuel, which is IPCC walvide default values.

EFcoz; = CO,emission factor per unit of energy of the fuelvhich is IPCC world-wide default
values.

When a grid has a net incoming dispatch, if theatish comes from specific sources, the emissidiofac
of the sources should be used; if the sources @r&nown, the average emission factor of source gri
should be used.

The emission factors were calculated based on #t@ an electricity generation, auxiliary electycit
consumption, different fuel consumptions for poweneration and the net caloric values of the fuels
obtained from the lates€thina Electric Power YearbookThe emission factors and oxidation factors of
the fuels adopted are obtained from tRE€C Guidelines for National Greenhouse Gas Inveeso
Workbook

The operating margin (OM) emission factors of Ndtdst Electric Power Grid is:

EFom,y= 1.2403 tC@MWh.

STEP 2. Calculate the Build Margin emission factor(EFgv,y) as the generation weighted average
emission factor (tC&@MWh) of a sample of power plants m, as follows

> Fimy [COEF

EFgy y =~
MY N GEN,,
m
Where:
Fimy = Amount of fuel (tce, tons of coal equivalence) consumed by sauraeyear(sy,
COEFny = CQO, emission coefficient of fuel(tCOy/tce), taking into account the carbon content of

fuel i used by source m and the percent oxidation ofuélein year(sy,
GENny = Electricity (MWh) delivered to the grid by soe m in year(sy.
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According to the methodology project participartalschoose between one of the following two opgion
for calculating the BM emission factor.

Option 1. Calculate the Build Margin emission factor dgf; ex-ante based on the most recent
information available on plants already built fangple group m at the time of PDD submission.

The sample groum consists of either the five power plants that hagen built most recently, or the
power plants capacity additions in the electrisiygtem that comprise 20% of the system generaition (
MWHh) and that have been built most recently.

Option 2. For the first crediting period, the Build Margimession factor Efv,, must be updated
annually ex-postfor the year in which actual project generatiorn @ssociated emissions reductions
occur.

For subsequent crediting periods,glzf should be calculateex-ante as described in option 1 above.
The sample groum consists of either the five power plants that hbgen built most recently, or the
power plants capacity additions in the electrisiygtem that comprise 20% of the system generaition (
MWh) and that have been built most recently.

This PDD adopts Option 1 and calculates the Buildrdih emission factoex-antefollowing the
alternative that approved by the Executive Board.

Since the information of the sample graups not available in China, a CDM Executive Boapp@@ved
alternative was adopted. According to the altemeatihe generation capacity of and the proportmins
different generating technologies used in the mposttent capacity additions would be calculated at
first. The weight of each generating technologydusethe capacity additions can then be worked out,
and finally the Build Margin emission factor woulge calculated with the commercial optimal
efficiencies of the generating technologies.

Owing to the fact that it is impossible to distimgju the proportions of different thermal power
generation technologies, such as coal, fuel oil gas, from currently available statistics, the Buil
Margin emission factor was calculated with thedaling method.

First, to calculate the proportions of &€nission generated by solid fuel, liquid fuel, @ad fuel power
plants based on the available data of Energy Bal&heet in the most recent year; secondly, weighted
by the proportions, to calculate the average vafube thermal power emission factors corresponting
the commercially optimal efficiencies; finally touttiply the average thermal power emission factahw
the proportion of thermal power generation that pose 20% of the capacity additions, the product is
the Build Margin emission factor of the grid.

The detailed steps and formulae are listed below.

Step 1) Calculation of proportions of the CO, emission volume generated by solid fuel, liquid fuel, and
gasfuel power plantsin the total emission volume.

Z F.,, XCOEF
1 __iOCOAL,j

Coal —
ZFW x COEF, |
1]
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Z F.;, XCOEF
A = idOlIL, j
" >F,,xCOEF,
i]
z F.,, xCOEF
1 __ iOGAS,j

Gas
ZFM x COEF, |
1]

Where:
Fiy = Amount of fuel (tce) consumed by provingen year(s)y,
COEF;y = CQ, emission coefficient of fuel (tCO,/tce), taking into account the carbon content of

the fuels used by provincg and the percent oxidation of the fuel in yearys)
COAL, OIL and GAS are the footnotes representing fordsdiquid and gas fuels
respectively.

Step 2) Calculation of the emission factors of thermal power generation.

EF; Acoar * EFcoaaay T Aot X EFoi aav  Acas X EFgas aav

hermal — “'Coal Gas

Where:

EFcoaiass EFoiagv @nd Ekasagy are the emission factors corresponding to coat) fail and gas
generation technologies under commercially optirfficiency. Refer to Annex 3 for the detailed
parameters.

Step 3) Calculation of the BM emission factor of the grid

_CAR

EF — hermal X EF
BM,y CAR_Otal Thermal
Where:
CAProta = Total capacity additions,
CAPrhermal = Thermal capacity additions.

The Build Margin emission factor of North East BlecPower Grid is:

EFsmy= 0.8632 tCG@MWh
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Step 3. Calculation of the baseline emission fact&F,, i.e. the weighted average value of operating
margin (Ekw,y) and build margin (E&.y) :

EF, =Wow [EFon .y +Way [EFgy.

Where:

The default value of weightyy and vy are 50% (i.e. Wy = Wy = 0.5).
The Emission Factor of the North East Electric Po@ed is:

EF, = CEFgec= 1.0517@CO,/MWh

Calculation of the project emissions from flaring

The ‘tool to determine project emissions from flaringsgs containing methaheshould be applied in
order to calculate the project emissions from figrof a residual gas stream (RG) in landfills.

2760 Ny / 3 GHP
PEﬂarr’._\' = % ™ RG.h x (l - ‘??ﬂarﬁ.h ))( lOOCS“.
Where:
PEiare. = Project emissions from flaring of the residgas stream (tCQy)
TMrg n = Mass flow rate of methane in the residual gasénhourh (kg/h)
Nflare,h = Flare efficiency in houn
GWP:-h4 = Global Warming Potential of methane valid fog tommitment period (tCGtCH,)

The quantity of methane in the residual gas thasgoto the flare is:

IM g = FVig i X Vera o X Per s

Where:

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

FVren = Volumetric flow rate of the residual gas in drgsis at normal conditions in holr
(m¥h)

fVera ren = Volumetric fraction of methane in the residgals on dry basis in hotr (NB: this
corresponds to fucrWhere i refers to methane)

PcHan = Density of methane at normal conditions (ki)/m

Leakage calculation
No leakage effects need to be accounted under AOM@tethodology.
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B.6.2. Data and parameters that are available at validé#on:

Data / Parameter:

Lo

Data unit: Nm’CH, / Mg of waste

Description: Potential CH generation capacity

Source of data used:

Value applied: 116

Justification of the choice afL, is a constant that represents the potential cgpadi a landfill to
data or description of generate Ckl(a primary constituent of landfill gas), ldepends on th

measurement methods a
procedures actually applied

namount of cellulose in the wastey Was calculated taken into accol
‘China’s waste type and using formula attached ineXs.

1%

nt

Any comment:

Data / Parameter: k

Data unit: year™

Description: Rate of methane generation

Source of data used:

Value applied: 0.0668

Justification of the choice afk is a constant that determines the rate of langli$ generation. The firs
data or description of order decomposition rate assumes that k valuesréoedod after pea

measurement methods a
procedures actually applied

nthndfill gas generation are the same. k is a fanctf moisture content i
the landfill waste, availability of nutrients for ethanogens, pH, an
temperature. k was calculated taken into accoumaZhrainfall and using
formula attached in Annex 3.

o - A

Any comment:

Data / Parameter: GWP-hs

Data unit: tCO,J/tCH,

Description: Global Warming Potential value for methane

Source of data used: IPCC Guideline for National Greenhouse Gas Invgntor
Value applied: 21

Justification of the choice df

data or description of

measurement methods a

procedures actually applied :

nd

Any comment:

Data / Parameter:

117

PcHa,nh
Data unit; tCH4/m°CH,
Description: Density of methane gas at normal conditions
Source of data used: Tool to determine project emissions from flaringgs containing methan
Value applied: 0.0007168
Justification of the choice af Parameter defined within the tootp®l to determine project emissions
data or description of from flaring gases containing methdne

measurement methods a

procedures actually applied :

nd

Any comment:
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Data/Parameters NCV;

Data unit: MJ/t, or MJ/Knit

Description: Net calorific value per mass or volume unit of alfu

Source of data used: China Energy Statistical Yearbook

Value applied: Please refer to Annex 3

Justification of the choice agf Official released statistic; publicly accessiblel aaliable data source
data or description of

measurement methods a

procedures actually applied :

nd

Any comment: Official data

Data/Parameters OXID;

Data unit:

Description: Oxidation factor of the fuel

Source of data used: IPCC 2006

Value applied: Please refer to Annex 3

Justification of the choice gf According to the latest version of ACM0002, thegwsed project should
data or description of use the IPCC default values

measurement methods anpd

procedures actually applied :

Any comment: IPCC data

Data/Parameters EFcoz;

Data unit: tC/TJ

Description: CO, emission factor per unit of energy of the fuel

Source of data used: IPCC 2006

Value applied: Please refer to Annex 3

Justification of the choice gf According to the latest version of ACM0002, thegwsed project should
data or description of use the IPCC default values

measurement methods a

procedures actually applied :

nd

Any comment: IPCC data

Data/Parameters Fiiy

Data unit: 10t or 10 m®

Description: Amount of fueli (in a mass or volume unit) consumed by provinde

year(s) y

j

Source of data used:

China Energy Statistical Yearbook

Value applied: Based ornttp://cdm.ccchina.gov.cand detailed in Annex 3
Justification of the choice agf Official released statistic; publicly accessiblel aaliable data source
data or description of

measurement methods a

procedures actually applied :

nd

Official data

Any comment:
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Data/Parameters Gy

Data unit: MWh

Description: Electricity (MWh) generation by provingan yeary

Source of data used: China Electric Power Yearbook

Value applied: Please refer to Annex 3

Justification of the choice agf Official released statistic; publicly accessiblelaaliable data source
data or description of

measurement methods a

procedures actually applied :

nd

Any comment: Official data

Data/Parameters Niy

Data unit: %

Description: Rate of electricity self-consumption by sourcepriovincej in yeary
Source of data used: China Electric Power Yearbook

Value applied: Please refer to Annex 3

Justification of the choice agf Official released statistic; publicly accessiblel aaliable data source
data or description of

measurement methods a

procedures actually applied :

nd

Any comment: Official data

Data/Parameters CAPR;

Data unit: MW

Description: The installed capacity of every kind of electricigggneration (such g

thermal power, hydro power, nuclear power, wind eoand other energ
sources etc.) of the North East Electric Power @Grithe recent years

Source of data used:

China Electric Power Yearbook

Value applied: Please refer to Annex 3
Justification of the choice gf Official released statistic; publicly accessiblel aaliable data source
data or description of

measurement methods a

procedures actually applied :

nd

Any comment:

Official data
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B.6.3. Ex-ante calculation of emission reductions:

Following the instructions outlined in the Baselifdethodology (ACMO0001),ex-ante emission
reductions estimated for methane extraction anthu®n are projected for reference purposes only.
The project activity, once commissioned, will detare emission reductions on &x-postbasis by
measuring project data as stipulated in the madngagplan. This data will be used to calculate emiss
reductions for the project activity.

To calculateex-antethe GHG emissions of the landfill the LandGEM 3.@®del is used. The model
allows to calculate the amount of methane generfabed the landfill.

LandGEM uses the first-order decomposition rateaiqa shown below, to estimate the annual emission
of methane over a specified period of time:

n 1 M e
QcH4 = Z Z kLo(—'je K

i=1 j=0.1 10
Where:

Qcus = Annual methane generation in the year of theutation (N CH,/y)
[ = 1-year time increment

n = Year of the calculation (initial year of wastzaptance)

i = 0.1 year time increment

k = Methane generation rate (yépr

Lo = Potential methane generation capacity {/H,/Mg of waste)

M; = Mass of waste accepted in tfigyear (Mg of wastely)

tj = Age of the Y section of waste mass; slccepted in thé"iyear (decimal years)

The methane generated in the landfill, extractedl wsed for energy production is calculated usirgy th
following formula:

Qccriay= CE * Qchay* BWH /8,760

Where:

Qccriay = Annual methane extracted in the year of theutation (Nn?CH,/y)
CE = Biogas Capture Efficiency (%)

Qchay = Annual methane generation in the year of theutation (NniCH,/y)
BWH = Working hours of blowers (h/y)

Tab. B. 5: Annual methane extracted for each year

° LandGEM is an emissions estimation tool developadi distributed by EPA to estimate emission ratesrfethane (and other
pollutants) from landfills. LandGEM is based onistforder decay equation. The model can be rungusite-specific data or
default values, if site-specific data is not avalia
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Annual methane
Year extracted
(QcCH4,v)
[Nm°CH./y]

2009 5,156,991
2010 5,862,558
2011 6,522,532
2012 7,139,861
2013 7,717,299
2014 8,257,424
2015 8,762,647
2016 9,235,224
2017 9,677,265
2018 10,090,741

The LFG captured is calculatezk-ante using the amount of methane extracted obtainedl the
LandGEM model as follow:

LFGcaptured: QcCH4,y/ (WCH4,y* 8,760)

Where:

LFGeaptured = Landfill gas captured (Nith)

Qccray = Annual methane extracted in the year of theutation (Nm°’CH4/y)

WeHa,y =Average methane fraction of the landfill gas asaswed during the year

(M*CHJ/mM’LFG)

The greenhouse gas emission reduction achievelebgroject activity during a given year “yER)) is
calculated by using the formulas as given in methumgly ACMO00O01.:

ER/ = (M Dproject,y_ MDreg,y)*GWPCH4 + EI-LFG,y*CEFeIec,B,y_ EI—PR,;(CEFeIec,PR,y'i' ETLFG,y*CEFther,BL,y_
ETPR,y*CEFther,PR,y

Where:

ER = Emissions reduction, in tonnes of £&yuivalents (tCg)

MDprojecty = Amount of methane that would have been destrogaabbusted during the year, in
tonnes of methane (tGH

MDyegy = Amount of methane that would have been destregaabusted during the year in the
absence of the project, in tonnes of methane {fCH

GWP:-4a = Global Warming Potential of methane (t&@CH,)

ELirey = Net quantity of electricity produced using LFGperted which in the absence of the

project activity would have been produced by poplants connected to the grid or by
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an on-site/off-site fossil fuel based captive pogeneration, during year in megawatt
hours (MWh)

CEFeiecay = CO, emissions intensity of the baseline source oftatety displaced (tCQ/MWh)

Elpry = Amount of electricity generated in an on-sitesibfuel fired power plant or imported
from the grid as a result of the project activitggasured using an electricity meter
(MWh)

CEFeiecrry = Carbon emissions factor for electricity genemaiiothe project activitytCO,/TJ)

ETircy = Quantity of thermal energy produced utilizing taedfill gas, which in the absence of
the project activity would have been produced framite/offsite fossil fuel fired boiler,
during the yeay (TJ/y)

CEFRperLy = CGO, emissions intensity of the fuel used by boilegémerate thermal energy which is
displaced by LFG based thermal energy generétod.,/TJ)

ETery = fossil fuel consumption on site during projediaty in yeary (tonne)

CEFinerpry = CG;, emissions factor of the fossil fuel used by boitegenerate thermal energy in the

project activity during yeay.

The project will not consume or produce thermakrgn€ET ¢, andETer = 0),

Determination of EL,

When needed, electricity from the power grid wal imported in order to meet the project requiresient
In this situationCEFgec syandCEFqecpryare the same and the net amount of electricitpe®g to the
grid is:

ELy = ELircy - Elery

Where:

EL, = Net quantity of electrical energy exported dgrthe year (MWh/y)

ELirey = Net quantity of electricity produced using LFGperted which in the absence of the
project activity would have been produced by poplents connected to the grid or by
an on-site/off-site fossil fuel based captive pogeneration, during year y, in megawatt
hours (MWh/Y)

Elpry = Amount of electricity generated in an on-sitesibfuel fired power plant or imported
from the grid as a result of the project activitggasured using an electricity meter
(MWhly)

The electricity consumed by the project activitycadculatedex-anteas a percentage of the electricity
generated. Once the plant becomes operationat|¢ltricity supply and consumed from the grid Wil
measure as stated is the monitoring plan.

ELpRyyz AC% * ELLFG,y
E I-PR,y

AC%
ELirey

Amount of electricity imported from the grid asesult of project activity (MWh/y)
Percentage of electrical energy used for tbgds plant auto-consumptions (%)
Net quantity of electricity produced using laiidfas during year y, (MWh/y)
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The electricity produced by the project activitycedculated as follow:

ELpr theoric= Qccray* HVens® GER / (ECF * 1000 * BWH)

Where:

ELpr Theoric = Theoric capacity installed, in megawatt (MW)

Qccray = Annual methane extracted in the year of theutation (Nm°’CH4/y)
HVecha = Methane heating value (kCaI/Iﬁ@H4)

GER = Generator Efficiency Rate (%)

ECF = Energy conversion factor (kCal/kWh)

BWH = Working hours of blowers (h/y)

The effective MW is calculated considering the eergivorking hours (EWH) and the theoric capacity
installed (Elpr theorid Obtained with the formula above, Since the quartdity FG is supposed to be
incremented during the entire crediting period, 3h&IW will be installed successively in numerous
phases according to the LFG generation rate thegstere forecasted as follow:.

1* phase 2007 - 2008

The construction of Biogas collection section stdmn the July of 2007. 48 new wells were drilleéthw
depth variable between 12 and 21 meter by wasteoslid operations. Because during the drilling
operation we have seen a high level of the leadhnatiee landfill a system for the leachate captuas
been mounted made by 29 pumps.

The construction of Biogas conveying section sthiteAugust 2007 and ended in September 2007. We
have installed 4 substations of regulation, 4,0@@ens of secondary pipeline (HDPE SDR 17,6 DN90)
and 2,500 meters of primary pipeline (HDPE SDR IMEL60)

The suction, treatment, analysis section and thetrdt energy generation section started on Juty an
ended on October.

On August started the installation of suction stapparatus and of the monitoring system. On #fe 2
of August was installed the torch.
Biogas flaring plant officially started up On th&"of October 2007.

The construction of electric energy generationndfarmation and distribution section started on
September, 2007 with the installation of 3 engimesle in China, type G12V190ZLDZ-2 of 500kW. The
high voltage connection (20.000 Volts) started otdber 2007 and finished on February 2008.

2" phase — year 2009 - 2010
In this period we forecast the installation of #&engine made in China, type G12V190ZLDZ-2 of
500kW.

3 phase — year 2011 - 2012

We forecast to drill 77 new wells with depth ardur8 meters

We forecast to install 7 substation of regulatibfh65 meters of secondary pipeline (HDPE SDR 17,6
DN90) and 2900 meters of primary pipeline (HDPE SDFR6 DN160)

We forecast to update the biogas suction, treatnaerdlysis and flare combusti@ection with the
installation a chiller, a heat exchanger, two blmve
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In this period we forecast the installation 8féngines made in China, type G12V190ZLDZ-2 of 500kW

4" phase — year 2014-2015
In this period we forecast the installation 8féhgines made in China, type G12V190ZLDZ-2 of 500kW

Other activities will be planned and implementeddzhon the operation conditions in order to guaent
the best performance of the plant.

Afterwards, it is estimated the net quantity ofctdieity produced (Ekr,)

Tab. B. 6: The electricity produced (&L,) by the project activity is reported in the follmg table:

Net quantity of

Year Theoric MW Effgctive MW | electricity produced

installed (EL LFG,V)

[MWhly]

2009 1.746 1.5 12,000
2010 1.985 2 15,879
2011 2.208 2 16,000
2012 2.417 2.5 19,339
2013 2.613 2.5 20,000
2014 2.796 2.5 20,000
2015 2.967 3 23,735
2016 3.127 3 24,000
2017 3.277 3 24,000
2018 3.416 3 24,000
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The quantity of electrical energy that will be slypjo the power grid by the project activity is:

Tab. B. 7: Net quantity of electrical energy expdrturing the year

Net quant_lty of Amount of electricity Net quantity of electr!cal
electricity imported energy exported during
Year produced (EpL ) the year
(EL LFG,V) [MWT’]R/;] (ELV)
[MWhly] [MWh/y]
2009 12,000 576 11,424
2010 15,879 762 15,117
2011 16,000 768 15,232
2012 19,339 928 18,411
2013 20,000 960 19,040
2014 20,000 960 19,040
2015 23,735 1,139 22,595
2016 24,000 1,152 22,848
2017 24,000 1,152 22,848
2018 24,000 1,152 22,848
Determination of MDyy
M Dreg,y =M Dproject,y* AF
Where:
MDyegy = Methane that would be destroyed in the baselingear y (tCH/y)
MDprojecty = Methane destroyed by the project activity in yedtCH,/y)
AF = Adjustment Factor (%)

Since there are no regulatory or contractual reguénts that obligate to install a specific system f
collection and destruction of methane or to colkutl destroy a specific percentage of the “gendtate
amount of biogas, the Adjustment Factor is considieero.

Determination of MDygjecty

According to ACMOO01MDjectyWill be determineax-postby metering the actual quantity of methane
captured and destroyed once the project activibperational.

The methane destroyed by the project actiiiDfoecty) during a year is determined by monitoring the
quantity of methane actually flared and the quamtitgas used to generate electricity.

Within this project there are no intentions to proe thermal energyMDinermaly= 0)
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The applicable ACM0001 formula therefore will be:

M Dproject,y =M Dflare,y + MD electricity,y

The quantity of methane destroyed by flaring i€glated using the following equation:

MDfIare,y = (I—FGfIare,y * WCH4,y* DCH4) - (PEIare,y/ GW%H4)

Where:

MDhiare,y = Quantity of methane destroyed by flaring (43H

LFGriareyy = Quantity of landfill gas flared during the yeaeasured in (NFALFG/y)

Wehay =Average methane fraction of the landfill gas asaswed during the year
(M*CH,/m’LFG)

Dcha = Density of methane (tC#Nm°CH,)

PEnare y = Project emissions from flaring of the residuas gtream (tC&y)

GWP:-h4 = Global Warming Potential of methane valid for tleenenitment period (tC&/tCH,)

The project proposed will adopt the default valaethe flare efficiency for the enclosed flares96P6

according to thetbol to determine project emissions from flaringsgs containing methahand the
manufactures’ specifications,

When the project becomes operational the flarecieficy in the hour hrfaer) will be considered
according to the following approaches:

* 0% if the temperature in the exhaust gas of ke f(Tq,e) is below 500°C for more than 20
minutes during the hour h ,

* 50%, if the temperature in the exhaust gas offlire (Tq4.) is above 500°C for more than 40
minutes during the hour h, but the manufacturgelcgications on proper operation of the flare
are not met at any point in time during the hour h,

* 90%, if the temperature in the exhaust gas offlire (Tq4.) is above 500°C for more than 40
minutes during the hour h and the manufacturerézigigations on proper operation of the flare
are met continuously during the hour h.

The quantity of methane destroyed by generatiorelettricity is calculated using the following
equation:

M Delectricity,y =L FGeIectricity,y * VVCH4,y *D CH4

Where:

M Deiectricity.y = Quantity of methane destroyed by generation etteicity (tCHy/y)

LFGeiecticiyy = Quantity of landfill gas fed into electricity gerator (Nn”ILFG/y)

Wehay =Average methane fraction of the landfill gas meadumduring the year

(M*CH,/m’LFG)
Dca = Density of methane (tC#Nm°CH,)
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Tab. B. 8: Total landfill gas

Quantity of landfill QUETHI @ I.andflll Total quantity

lared gas izl e of landfill gas

Year B electricity generator 9
(LFB‘G flare,v) (I—FG electricity v) (LFSG total,y)
[NmM°LFGly] [Nm3LFG/)/] [NmM°LFGly]
2009 1,974,589 8,339,394 10,313,983
2010 689,713 11,035,403 11,725,116
2011 1,925,872 11,119,192 13,045,064
2012 839,984 13,439,737 14,279,721
2013 1,535,607 13,898,990 15,434,597
2014 2,615,858 13,898,990 16,514,847
2015 1,030,900 16,494,395 17,525,295
2016 1,791,661 16,678,788 18,470,449
2017 2,675,742 16,678,788 19,354,530
2018 3,502,695 16,678,788 20,181,483
Tab. B. 9: Methane destroyed by the project agtiVD ,ojec)
Methane
destroyed by the
Year project activity
(M D proiect,v)
[tCH 4/y]

2009 3,626

2010 4,178

2011 4,606

2012 5,088

2013 5,477

2014 5,825

2015 6,244

2016 6,556

2017 6,841

2018 7,108
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B.64. Summary of the ex-ante estimation of emissioreductions:

Tab. B. 10: Total

emission reductions

Estimation of Estimation of . . Estimation of
) : . Estimation of .
Year ba_sel'lne prOJec_t a_ct|V|ty Leakage overall emission
emissions emissions (tCO2e) reductions
(tCO2e) (tCO2e) (tCO2e)
2009 88,156 0 0 88,156
2010 103,628 0 0 103,628
2011 112,753 0 0 112,753
2012 126,207 0 0 126,207
2013 135,037 0 0 135,037
2014 142,354 0 0 142,354
2015 154,891 0 0 154,891
2016 161,698 0 0 161,698
2017 167,687 0 0 167,687
2018 173,288 0 0 173,288
Total (t CO»y) 1,365,700 0 0 1,365,700
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|B.7.

Application of the monitoring methodology anddescription of the monitoring plan:

‘ B.7.1. Data and parameters monitored:

The monitoring methodology is based on direct mesmant of the amount of landfill gas captured and
destroyed by flaring and used in the engines ireotd generate electricity for the North East Hiect

Power Grid.

Data / Parameter: LFGiotaly

Data unit; Nm?

Description: Total amount of landfill gas captured
Source of data to be used: Flow meter

Value of data applied for th
purpose of calculating expecis
emission reductions in

section B.5

eThe parameter is calculated ex-ante using LandGEdleh) and the
2d/alue for each year is shown in section B.

Description of measureme
methods and procedures to
applied:

ntMeasured by a flow meter, normalized according aodfill gas
beemperature and pressure. This unit will measurectly Nn? of LFG
being delivered to the plant. The flow will be me@si continuously
and data will be aggregated hourly, monthly andlyea

QA/QC procedures to be
applied:

Data with low level of uncertainty. QA/QC procedsige planned fo
these data. Flow meters should be subject to regukintenance anc
testing regime to ensure accuracy.

I

Any comment:

Data will be archived electronically during the digng period and
two years after.

Data / Parameter: LFGrarey

Data unit; Nm®

Description: Amount of landfill gas flared
Source of data to be used: Flow meter

Value of data applied for th
purpose of calculating expecis
emission reductions in

section B.5

eThe parameter is calculated as shown in section B.
ed

Description of measurement
methods and procedures to bg
applied:

Measured by a flow meter, normalized according aodfill gas
temperature and pressure. This unit will measurectly Nn? of LFG
being delivered to the flare. The flow will be messd continuously
and data will be aggregated hourly, monthly andlyea

QA/QC procedures to be
applied:

Data with low level of uncertainty. QA/QC procedsige planned fo
these data. Flow meters should be subject to regukintenance anc
testing regime to ensure accuracy.

I

Any comment:

Data will be continuously recorded and archivedcéienically during

the crediting period and two years after.
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Data / Parameter: LFGelectricity.y

Data unit: Nm’

Description: Amount of landfill gas combusted in power plant
Source of data to be used: Flow meter

Value of data applied for theThe parameter is calculated as shown in section B.
purpose of calculating expectéed

emission reductions in
section B.5

Description of measurement
methods and procedures to be
applied:

Measured by a flow meter, normalized according aodfill gas
temperature and pressure, this unit will measurectly Nn? of LFG
being delivered to the engines. The flow will beasigred continuously
and data will be aggregated hourly, monthly andlyea

QA/QC procedures to be
applied:

Data with low level of uncertainty. QA/QC procedsige planned fo
these data. Flow meters should be subject to eeguhintenance an
testing regime to ensure accuracy.

Any comment:

Data will be recorded continuously and archivedcéienically during
the crediting period and two years after.

Data / Parameter:

WCH4ay

Data unit:

m°CH,/ m’LFG

Description:

Methane fraction in the landfill gas

Source of data to be used:

Gas Analyser

Value of data applied for th
purpose of calculating expecis
emission reductions in
section B.,5

e50% (see Annex 3)
ed

Description of measurement
methods and procedures to bg
applied:

Measure continuously with a gas analyser on waspasd aggregate
hourly, monthly and yearly.

o

QA/QC procedures to be
applied:

Data with low level of uncertainty. QA/QC procedsisre planned for
these data. The gas analyzer is subject to regukntenance and
testing regime to ensure accuracy.

Any comment:

Data will be continuously recorded and archivedcéienically during

the crediting period and two years after.
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Data / Parameter: EL rc
Data unit: MWh
Description: Net amount of electricity generated using landjdk

Source of data to be used:

Electricity meter

Value of data applied for th
purpose of calculating expecis
emission reductions in

section B.5

eThe value calculated for each year is shown inised3.,
od

Description of measurement
methods and procedures to be
applied:

Required to estimate the emission reductions frimcigcity generation
from LFG. Data will be measured continuously withedectricity meter
and will be aggregated monthly and yearly througtasurement devicg

QA/QC procedures to be
applied:

Electricity meter will be maintained and calibratesbularly to ensure
the accuracy of the measurement instrument.

Any comment:

Data will be continuously recorded and archivedcéienically during
the crediting period and two years after.

v

Data / Parameter: ElLpr
Data unit: MWh
Description: Total amount of electricity required to meet theject requirement

Source of data to be used:

Electricity meter

Value of data applied for th
purpose of calculating expecis
emission reductions in
section B.5

eThe value calculated for each year is shown inised.
ed

Description of measurement
methods and procedures to bg
applied:

Required to determine G@missions from use of electricity or oth
energy carriers to operate the project activitytaDaill be measure(
continuously with an electricity meter and aggredatourly, monthly
and yearly through measurement device.

er
)

QA/QC procedures to be
applied:

Electricity meter will be maintained and calibratesbularly to ensure
that the accuracy of the measurement instrumemigigitained.

Any comment:

Data will be continuously recorded and archivedcéienically during
the crediting period and two years after.

Data / Parameter: EWH

Data unit: Hours

Description: Engine working hours of power plant
Source of data to be used: Hour Meter

Value of data applied for the8,000

purpose of calculating expectéed

emission reductions in
section B.5

Description of measureme
methods and procedures to
applied:

NfThis is monitored to ensure methane destructiafaisned for methang
based in electricity plant when it is operational.

v

QA/QC procedures to be
applied:

Equipment will be maintained in line with manufaetts
recommendations to assure high quality output.

Any comment:

Data will be annually recorded and archived eledciically during the

crediting period and two years after.
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Data / Parameter:

Flare working hours

Data unit:

Hours

Description:

Source of data to be used:

Hour Meter

Value of data applied for th
purpose of calculating expecis
emission reductions in
section B.5

8,500
pd

Description of measureme
methods and procedures to
applied:

NfThis is monitored to ensure methane destructioclaisned for methan
beestruction by flaring when the flare is operationa

D

QA/QC procedures to be
applied:

Equipment will be maintained in line with manufaetts
recommendations to assure high quality output.

Any comment:

Data will be annually recorded and archived eledciically during the
crediting period and two years after.

Data / Parameter: PEiarey
Data unit: t1CO,
Description: Project emissions from flaring of the residual gasam in yeay

Source of data to be used:

Measured and calculated

Value of data applied for th
purpose of calculating expecis
emission reductions in
section B.5

e1,398
2dan annual average value during the crediting pdjio

Description of measurement
methods and procedures to bg
applied:

The parameters should be monitored as perTbel‘“to determine
project emissions from flaring gases containinghaa®

QA/QC procedures to be
applied:

Any comment:

Referring to the “Tool to determine project emissdrom flaring

gases containing methane”
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Data / Parameter: fVchareh
Data unit: -
Description: volumetric fraction of methane in the residual gagdry basis in houn

Source of data to be used:

Continuous gas analyser

Value of data applied for th
purpose of calculating expecis
emission reductions in
section B.5

e50 %
pd

Description of measureme
methods and procedures to
applied:

ntMeasure on the same basis (dry or wet) that thesunement of the

beolumetric flow rate of the residual gas (&) when the residual g3
temperature exceeds 60 °C. Cyclically samples lvglicollected ang
used to calculate the averaged hourly value.

QA/QC procedures to be
applied:

Analysers will be calibrated according to the mautfirer's
recommendation. A zero check and a typical valueckhwill be
performed by comparison with a standard certified.g

Any comment:

As a simplified approach, it will be only measutied methane content
of the residual gas and consider the remaining party. Besides, the
gas entering the flare is absolutely the same atie measured in thg
landfill gas, so the measured methane volumetection data of
landfill gas (wHay) will be used as volumetric methane fraction of
residual gas. Data will be archived electronicadlyring the crediting
period and two years after.

Data / Parameter: FVRrean

Data unit: m’/h

Description: Volumetric flow rate of the residual gas in dry isast normal
conditions in the houn

Source of data to be used: Flow meter

Value of data applied for the

purpose of calculating expectéed

emission reductions in
section B.5

Description of measureme
methods and procedures to
applied:

ntMeasure on the same basis (dry or wet) that thesunement of the
beolumetric fraction of the methane in the residyas (f\ens ) when the
residual gas temperature exceeds 60 °C. Monitofiequency is
continuous, The values will be averaged hourly.

)

A

QA/QC procedures to be
applied:

Flow meters will be periodically calibrated accondi to the
manufacturer’'s recommendation.

Data will be archived electronically during the digng period and

Any comment:

two years after.
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Data / Parameter: Thare
Data unit: -C
Description: Temperature in the exhaust gas of the enclosed flar

Source of data to be used:

Thermocouple

Value of data applied for th
purpose of calculating expects
emission reductions in
section B.5

eAbove 500 C according to manufactures’ specifications.
ed

Description of measureme
methods and procedures to
applied:

NfThe temperature of the exhaust gas stream indhe Will be measure by
bthermocouple in a continuous basis. A temperatbmye@ 500C indicates
that a significant amount of gases are still bengnt and the flare i
operating.

QA/QC procedures
applied:

to

be

Thermocouples will be calibrated every year accegdito the
manufacturer’'s recommendation to ensure accuraay, ifoneeded,
replaced.

Any comment:

Data will be annually recorded and archived eledciically during the
crediting period and two years after.

Ur

Data / Parameter:

Other flare operation parameters

Data unit:

Description:

Manufacturer’s specification of the flare,

Source of data to be used:

Measured on-site by the project participants

Value of data applied for th
purpose of calculating expecis
emission reductions in
section B.5

e
pd

Description of measureme
methods and procedures to
applied:

niContinuously monitored.
be

QA/QC procedures b

applied:

to

eThe operating conditions of the flare will be mongd according to the
manufacturer’s specification

Any comment:

Data and parameters required to be monitored byniaaufacturer will

be measured to see if they meet the manufactuesyisrements
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B.72. Description of the monitoring plan:

According to ACMO0001, direct monitoring will be cticted on the LFG captured, destroyed by flare
and used for power generation. The monitoring pfaces will measure:

= Landfill gas flow collected from wells

= Landfill gas flow into flare,

= Landfill gas flow into engines

= Methane content in the landfill gas,

= Flare temperature.

= Emissions from flaring.

= Electricity imported from the power grid,
= Electricity exported to the power grid,

= Operation of the energy plant and flare

= Local and national regulatory framework.

The monitoring of the operation parameters durirgdperation of the plant will be carry out accogdi
to the monitoring plan on Annex 4.

B.8. Details of baseline information, including thedate of completion of the baseline study and thg
name of person (s)/entity (ies) determining the batine:

The baseline and monitoring study was completedume 2008.
Person responsible for the application of the l@selnd monitoring methodology to the project attiv

Maria Laura Vifiuela

Asja Ambiente Italia S.p.A.
Via lvrea, 70 - 10098
Rivoli (Turin) - Italy

Tel,: +39.011.9579.211
Fax,: +39.011.9579.241
Email: ml.vinuela@asja.biz

Asja Ambiente Italia S.p.A. is a project participan
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Not Applicable

‘ C.2.2. Fixed crediting period:

‘ C.2.2.1. Starting date:

01/01/2009

| C.2.2.2. Length:

10 years
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SECTION D. Environmental impacts

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

According to relevant laws and regulations, projeetner has appointed a specialized institute to
evaluate the potential negative environment impactocal people arising from this project in order
take effective measures to cope with. The Envirartnapact Assessment (EIA) of this project has got
the final approval from Shenyang Environment ProdbecBureau on February 14, 2007 with Shen
Environment Protection Approval NO, of 2007[23].

The result of EIA shows that this project will nekert much negative impact on surrounding
environment, In addition, during construction ampei@tion period, a series of practical measuresbeil
implemented based on comments from the approvatl let the EIA.

The conclusion is as followings:

Noise:

Due to the operation of the plant, there might bmes noise. To minimize this noise, all the engines
which will result in high noise will be placed insgaled container with anti-sound materials andleuf
will also be installed outside. At the same timblyer cushion is used for reducing vibration,

Except for the above measures, topography will alsstruct some noise. In this way the noise will be
greatly reduced. Furthermore, the surrounding afehe plant will meet “Standard of noise at bouyda
of industrial enterprises” GB12348-90.

Biotic environment impact:

The land where the landfill locates is a barrefdfiwithout plants. After construction of this proje
appropriate covering of the landfill will be doriegnables the landfill owner to reshape the wasidy

and make it fit into the landscape.

On the other hand, extraction of several toxicgrods and GHG gases has a positive influence on the
environment.

Water:
During the operation, the separated condensatebeiiprayed back to the landfill site after ceiteal
collection.

Air &climate:

The components in the exhausted air after biogaslized for electricity generation is simple, itgin
pollutants are SQ and smoke dust. Emission density of, 47.04mg/mwith the amount of 0.7 kg/h;
Emission density of is smoke dust is 47.6nigWith the amount of 0.71 kg/h which are much lowemn
the emission standard for Class Il zone in Timed@dt specified in Integrated Emission Standard\of
Pollutants (GB 16297-1996Besides, the biogas will be treated with filterengd desiccation system to
lower the content of 5, NQ, and dust to ensure that the emission of exhawgstvgbmeet the national
standard.

Safety:
Risk preventing measures are going to be takenkid tollecting system to guarantee LFG is safely

delivered. Other risk like fire and explosion Wik minimized by taking some effective measures.
All in all, this project will not have a prominenggative impact on environment on the contraryl, vél
helpful for local environment protection and impeatmosphere's quality.
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Waste:
The project does not result into any increase aftevproduction.

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

Even though this project will not generate a bigpatt on surrounding environment, the project owner
still did EIA according to the requirement of redew Chinese laws and regulations, and approvatiiar
has been issued by Shen Environment ProtectioreBuwe February 14, 2007.
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SECTION E. Stakeholders’comments |

‘ E.1. Brief description how comments by local_stakedlders have been invited and compiled: |

On July 18, 2006 a meeting was carried out between Asja Antbi¢talia S.p.A. employees, Lao Hu
Chong landfill operators, the local authoritiestioé Government of the City of Shenyang and experts
from Shenyang Normal University, Shenyang Environtake Protection Bureau, Shenyang
Environmental Science Institute, Shenyang Universit

The event was also advertised on the Shenyang Neespf the 29 June 2006, with the aim to involve
private citizens, Several of them attended theetaklers’ Consultation Meeting showing great irgere
The Meeting was organized in order to illustrate @iscuss the future activities that will have ® b
carried out in the Lao Hu Chong Landfill owned blgeSyang Laohuchong Municipal Solid Waste
Management Co, Ltd.

Totally there were 44 stakeholder representativagigipated the meeting, respectively from local

village, common citizens, Environment Protectionrd&au, professors from institutes and local

government. Every representative showed a greateisit to this project. Project owner and technology
provider give a detailed introduction of the prdjeand comments from stakeholders were collected. |

addition all the participants were invited to filla questionnaire.

E.2. Summary of the comments received:

During the meeting several questions were raisédf@ntwo project companies answered as follows:

* Since it is a waste related project, will the pregub project exert environment impact on local
villagers?

Actually it is an environment friendly project. Tipairpose is to reduce GHG and simultaneously

abate the odorous smell from the landfill.

* As we all know biogas is a kind of dangerous gasahse if it is not properly treated, it might
cause explosion, is this project 100% safe?

First of all if biogas is correctly collected ancamaged, there is not any risk. In addition, Asja

Ambiente Italia has many years experience in timsl lof projects and has successfully run more

than 20 similar plants and all of them are 100% saf

* Which are the benefits for the local villagers?

Since there will be no emission of methane, thdityuaf the air will be improved, besides, there
will be positive impact on local economy, as empigyand training local workers that will be
required for construction, operation and mainterasfche plant.

The summary of suggestions given by the stakeh®idaas follows:

“We hope you can turn your project into realitysaen as possible...”
(Academic staff, landfill operators and privatézsns)

“The project can also facilitate local economy andvide more chance for employment, so we thir it
a good project.”
(Landfill operator)
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"l feel this is a very good project, you shouldesuat it and develop it.”
(Public officer)

"We need more advanced technology of landfill tneett in other cities.”
(Landfill operator)

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

No further adjustment was made since there wergegative comments.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT __ACTIVITY.

Organization:

Shenyang Laohuchong Municipal Solid Waste ManagéenLtd.

Street/P.O.Box:

Wusan Town, Jiaochang Village Dongling District

ovece

Building:

City: Shenyang

State/Region: Liaoning

Postfix/ZIP: 110168

Country: P,R, China

Telephone: +86.24.23800.343

FAX: +86.24.23800.342

E-Mail: laohuchongzhb@163.com
URL:

Represented by:

Zhou Zhong Ren

Title: General Manager
Salutation: Mr.

Last Name: Ren

Middle Name: Zhoung

First Name: Zhou

Department:

Mobile: +86.24.13704004.035
Direct FAX: +86.24.86849.432
Direct tel: +86.24.86275.797

Personal E-Mail:

laohuchongzhb@163.com
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Organization:

Asja Ambiente Italia S.p.A.

Street/P.O.Box:

Via lvrea, 70

Building:

City: Rivoli
State/Region: Turin

Postfix/ZIP: 10098

Country: Italy

Telephone: +39.011.9579.211
FAX: +39.011.9579.241
E-Mail: info@asja.biz

URL: www.asja.biz
Represented by:

Title: China Area Manager
Salutation: Mr.

Last Name: Manzone

Middle Name:

First Name: Alberto
Department:

Mobile:

Direct FAX:

Direct tel: +39,011,9579,267

Personal E-Mail:

a.manzone@asija.biz
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING

No funds from public national or international soes will be used in any aspect of the proposedptoj
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BASELINE INFORMATION
Tab. Annex 3. 1: Input Data for emission reductioakulation

Symbol Item guani Unit Source
Value
Used for electricity imported estimation.
Asja Ambiente Italia S.p.A. experience, Asja has 22
Percentage of electrical biogas plants in Italy and has been operatingtyipis
AC% | energy used for the biogas 4.8 % of technology for 11 years. For each plant, Asj&es3
plant auto-consumptions all the necessary research as regards paramedérs th
help to estimate the potential LFG generation &ed |t
electricity generation capacity.
. Used for baseline calculations.
HV cha Methane Heating Value 8,250 kCal/RimH, UNI 10389.
GER Generator Efficiency Rate 30 % According to Asja Amblent’e Itallals.p..A. experienge
and manufacturer’s specifications.
ECF Energy Conversion Factor 860 kCal/kWh Us_ed f(_)r baseline cz_alculanons.
It is a fixed conversion factor.
CE Biogas Capture Efficiency 40 % Asja Ambiente It&8ig,A, experience,
BWH Blowers working hours 8,000 hly Asja Ambientdi#tés.p.A. experience.
Flare Efficienc “Tool to determine project emissions from flaring
Nflare,h (enclosed flarg) 90 % gases containing methaheefault value for enclosed
flares.
ECF Energy Conversion Factor 860 kCal/kWh U;ed fqr baseline cglculatlons.
Itis a fixed conversion factor.
MCE Methane correction factor 100 % IPCC 2006 Guidelines for Natlonal Greenhouse Gas
Inventories
Fraction gf degradable IPCC 2006 Guidelines for National Greenhouse Gas
DOCG organic carbon 55 % :
o Inventories
dissimulated
= Fraction by volume of CH 50 o IPCC 2006 Guidelines for National Greenhouse Gas
in landfill gas 0 Inventories
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Equations used in order to calculate k and &

Methane Potential (Lo)
In IPCC Good Practice Guidelines and Uncertainty ndggement in National Greenhouse Gas
Inventories, the following equation estimates DG¥hg default carbon content values:

DOC = (0.4 x A) + (0.17 x B) + (0.15 x C) + (0.3}

Where:
A= Fraction of MSW that is paper and textiles
B = Fraction of MSW that is garden waste, park teasr other non-food organic
putrescribles
C = Fraction of MSW that is food waste
D = Fraction of MSW that is wood or straw
Waste Stream Waste Composition
[ ton i/ton waste
Paper and textiles 30%
Garden and park waste, and other (non-food) organic
, 28%
putrescibles
Food Waste 25%
Wood 8%
Other Waste 9%
Total 100%

For Lo calculation the formula given in the IPCCd@dPractice, should also be applied:

Lo =MCF x DOC x DO&x F x 16/12

Where:

MCF = Methane correction factor in year x, The IPCC M@efault values of 1 and 0.6 were
applied to the managed and uncategorised siteeatdggy, In this case, 1 is the
appropriate factor because Shenyang is considenadl amanaged landfill.

DOC= Degradable organic carbon in year X,

DOG = Fraction of DOC dissimulated, 0.55 is the medhiodegradable fraction in Chiffa

F= Fraction by volume of CHn landfill gas, IPCC takes the default value 0fggrcent.

19 http://www.ipce-nggip.iges.or.jp/public/2006gl/pBfVolume5/V5_3_Ch3 SWDS.pdable 3.5)
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MCF 100% %
Doc 22.91% ton Clton waste
DOCF 0.55
F 50% %
Carbon conversion factor 1.33333 ton CHdjton C
CH4 density 0.0007168 ton CH4/mc CH4
T 19 °C
DOCF 0.55
Lo 116.3 'mc CH4/ton waste

This data gives a Lo value of 116° @H,/tonne Waste.

Methane Generation Rate Constant (k)

The methane generation rate constant represenfgdherder biodegradation rate at which methane i
generated following waste placement. This constaimtfluenced by moisture content, the availabitify
nutrients, pH, and temperature. The moisture caontéthin a landfill is one of the most important
parameters affecting the gas generation rate, Meisterves as a medium for transporting nutriemds a
bacteria.

The moisture content within a landfill is influemtprimarily by the infiltration of precipitation thugh
the landfill cover. Other factors that affect thevisture content in the waste and the rate of gas
generation include the initial moisture contentted waste; the amount and type of daily cover wed
the site; the permeability and time of placementfioél cover; the type of base liner; the leachate
collection system; and the depth of waste in ttee si

The methane generation rate constant has diffelefiault values depending on the rainfall valuethia
following table default values for k are shown:

Tab. Annex 3. 2: Methane generation rate congkant

ANNUAL PRECIPITATION k
(mm/yr) (per vear)
0-249 0.040
250 — 499 0.050
500 - 999 0.065
at least 1000 0.080

A review of the Shenyang’s annual rainfall datandfdl operational practices and site conditionsswa
made. The value for the Shenyang's average raiisfal5 mm.

Based on these considerations, a value for k &8 @vas selected for the site taken into accounsite
and operation conditions.
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Landfill site

Before the installation of the biogas plant all taedfill gas was emitted to the atmosphere. Ireotd
prevent firing or explosions and to comply withabeegulation¥, a system made of a vertical wells was
installed. This vertical wells were not efficiemicawere dismantled in order to build a high-quality
biogas extraction and collection system for thgqmioactivity.

Below some characteristics about the landfill mamagnt:
Thickness of cover

(1) Thickness of each layer
The thickness of each layer is 2.8’mvith pressed waste thickness of 2.4 m and clakitgiss of 0.2 m.

(2) Daily clay cover
When the waste is press to 2.4 m, 20 cm clay wilttvered on it.

(3) Final cover

When the filled waste reaches designed height, wlitly good water isolation should be used to seal
landfill. The pressed clay thickness should be #f)0&fter that vegetable earth with thickness of &0
should be covered.

According to GB16889-997Urban Solid Waste Pollution Control Standardnd CJJ17-88 Urban
Solid Waste Hygiene Landfill Technical Standapkrmeability of landfill impermeable layét<1x10-

cm/s.

2The bottom of the landfill is clean. To preventlption of underground water, clay of no less tfzan
thickness is compulsory to be covered on the bottmiguarantee a stable bottom layer. In additian th
ground of landfill should be levelled with no ldkan 2% of slope from south part to north part..

Slope surface of landfill should be clean. For ctgpe no less than 2m of pressed clay should be
guaranteed. And the slope should be levelled byhinacor labour. For rock slope, mixture of concrete
and cement mortars should be applied.

HDPE layer should be pavEdit should be flat without gauffer and try to reguvelding seams.

Impermeable material is HDPE layer with permeapitf 10*%cm/s, which meet the requirement of
international standard and standard issued by Ghik&nistry.

1 Urban Solid Waste Landfill Technology Standard

12 The “Urban Solid Waste Hygiene Landfill Techni@tandard” require a layer of a thickness of 243{ the
maximum thickness is 6 m.

'3 The “Urban Solid Waste Hygiene Landfill TechniGthandard” require a basement construction madeDd? E
layer.
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Leachate collection technique

Flow chart

Domestic sewage and  production
. . .| Regulating Regulating Waste water

Leachat —| Bland ditch lagoon —» pool 1 000! 2 —| treatment plant

A4

Return spray vehicle

Return spray t
landfill




g’ \ PROJECT DESIGN DOCUMENT FORM (CDM PLyyp¢ 4 noO3.1.
74 -~
CDM - Executive Board page 64
North East Power Electric Grid Emission Factor Calalation Process and Data
Tab. Annex 3. 3: OM Emission Factor of North EalstcEicity Power Grid (2003)
Emission factors i
Nt BETEL Unit ORI Liao Ning Ji Lin Hei Long Jiang Amount of emission
. value rate
Fuel Unit (tC/TJ)
J=(D+E+F+G)*A*B*C*44/
o = e D E F 12/10000
Raw coal 10000 ton 20908 MJ/t 25.8 100 3556.51 2006.66 BI53. 164,695,312.95
Clean coal 10000 ton 26344 MJ/t 25.8 100 70.83 3 1,839,®18.7
Other washe
coal 10000 ton 8363 MJ/t 25.8 100 617.04 15.9 53.41 %9EB.02
Coke 10000 ton 28435 MJ/t 25.8 100 0.00
Coke oven gas 100million n? 16726 MJ/t 12.1 100 1.66 123,184.76
Other coal gas 100million n? 5227 MJ/t 12.1 100 5.31 123,141.32
Raw oil 10000 ton 41816 MJ/t 20 100 3.39 103,954.58
Gasoline 10000 ton 42652 MJ/t 20.2 100 0.32 0.34 20,850.00
Diesel 10000 ton MJ/t 18.9 100 0.00
Fuel oil 10000 ton 41816 MJ/t 21.1 100 14.87 0.7 4.32 64827
LPG 10000 ton 50179 MJ/t 17.2 100 1.55 49,051.65
Refinery gas 10000 ton 46055 kJ/m3 18.2 100 4.03 0.46 1378295,
Natural gas 100million n? 38931 kJ/m3 15.3 100 0.04 4.47 984,997.12
Other petroleun
products 10000 ton 38369 kJ/m3 20 100 0.00
Other  coking
products 10000 ton 28435 25.8 100 0.00
Other ener 10000 ton standard
9y coal 0 0 100 29.38 0.00
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174,151,899.1

Thermal powe
plant output MWh b

79,751,000 29,739,000

48,493,00

Proportion  of]
plant self use C

7.17% 7.32%

8.48%

Amount

connected to th
grid from
thermal powe

plant MWh d=b*(1-c)

D

74,032,853.3 27,562,105.p

440,383.6

145,975,752.]

OM emmission factor
a : southern electric power grid total output (23O

d: amount connected to the grid from thermal pgwant (MWh)

174,151,899.19
145,975,752

sources
China Electric Yearbook 2004
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Tab. Annex 3. 4: OM Emission Factor of North EalstcEicity Power Grid (2004)

Net Emission : :
thermal Unit factors Oxy?;atr;atlon Liao Ning Ji Lin Ht?]:ell.r?gng Amount of emission
Fuel Unit value ey
A o c o s s J=(D+E+F+G)*ASB*C*44/12/1000
Raw coal 10000 ton 20904 MJ/t 25.8 100 4144.2 2810 3084.8 188,689,376.82
Clean coal 10000 ton 26344 MJ/t 25.8 100 84.75 1.09 4.88 2,260,871.59
Other washed coal 10000 ton 8363 MJ/t 25. 100 677, 14.26 61 5,165,589.10
Coke 10000 ton 28435 MJ/t 25.8 100 0.00
Coke oven gas 100million n? 16726 MJ/t 12.1 100 4.83 2.91 574,367.49
Other coal gas 100million n? 5227 MJ/t 12.1 100 57.33 4.19 1,426,676.89
Raw oil 10000 ton 41816 MJ/t 20 100 0.00
Gasoline 10000 ton 42652 MJ/t 20.2 100 2.04 1.16] 24 0. 108,672.75
Diesel 10000 ton MJ/t 18.9 100 0.00
Fuel ol 10000 ton 41816 MJ/t 21.1 100 12.81 1.78 .862 564,536.21
LPG 10000 ton 50179 MJ/t 17.2 100 2.19 69,385.2
Refinery gas 10000 ton 4605p kJ/m3 18.2 100 9.79 1.14 335,923.02
Natural gas 100million n? 38931 kJ/m3 15.3 100 0.03 253 559,111.45
Other petroleum kd/m3
products 10000 ton 38369 20 100 0.00
Other coking products| 10000 ton 28435 kJ/m3 25 0 10 0.00
10000 ton standand

Other energy coal 0 0 100 26.97 5.07 0.00
total a 199,754,430.5%
Thermal power plant
output MWh b 84,543,000 33,242,000 53,482,000
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Proportion of plant self
use C 7.21% 7.68% 7.84%
Amount connected tp
the grid from thermal d=b*(1- 78,447,449.| 30,689,014.| 49,289,011.
power plant MWh C) 7 4 2 158,425,475.

OM emmission factor
a : southern electric power grid total output (tGO2 199,754,430
d: amount connected to the grid from thermal pgolent (MWh)

158,425,475

sources
China Electric Yearbook 2005
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Tab. Annex 3. 5: OM Emission Factor of North EalstcEicity Power Grid (2005)

Net Emission : :
thermal Unit factors Oxygr;:tréatlon Liao Ning Ji Lin H?]'i;‘:;g Amount of emission
Fuel Unit value &)
A S c I - 2 J=(D+E+F+G)*Ac*)B*C*44/12/1000
Raw coal 10000 ton 20904 MJ/t 25.8 100 4305.41 2816 3383.21 200,454,895.94
Clean coal 10000 ton 26344 MJ/t 25.8 100 0.00
Other washed coal 10000 ton 836p MJ/t 25.8 100 =24 19.26 24.16 4,494,939.89
Coke 10000 ton 28435 MJ/t 25.8 100 0.00
Coke oven gas 100million n? 16726 MJ/t 12.1 100 1.03 3.57 0.68 391,816.59
Other coal gas 100million n¥ 5227 MJ/t 12.1 100 12.62 8.37 486,767.69
Raw oil 10000 ton 41816 MJ/t 20 100 1.16 35,881
Gasoline 10000 ton 42652 MJ/t 20.2 100 1.18 1.48 570. 102,038.65
Diesel 10000 ton 41816 MJ/t 18.9 100 0.00
Fuel ol 10000 ton 41816 MJ/t 21.1 100 9.32 2.46 551. 431,247.43
LPG 10000 ton 50179 MJ/t 17.2 100 0.12 3,797.55
Refinery gas 10000 ton 4605bH kJ/m3 18.2 100 5.48 1.32 208,991.45
Natural gas 100million n? 38931 kJ/m3 15.3 100 0.84 224 672,680.96
Other petroleun kJ/m3
products 10000 ton 38369 20 100 0.00
Other coking products 10000 ton 28435 kJ/m3 2518 0 10 0.00
10000 ton standand

Other energy coal 0 0 100 16.18 0.00
total a 207,282,747.62
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Thermal power plant (L
output MWh b 83,697,00 35,294,000 58,000,000
Proportion of plant self
use c 7.03% 6.59% 7.96%
Amount  connected tp
the grid from thermal d=b*(1- 77,813,100.| 32,968,125.| 53,383,200.
power plant MWh C) 9 4 0 164,164,426.3

OM emmission factor

a : southern electric power grid total output (tgO2

207,282,747

d: amount connected to the grid from thermal pgolent (MWh)

164,164,426

sources

China Electric Yearbook 2006
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Tab. Annex 3. 6: Operating Margin Emission FactoXorth East Electricity Power Grid

2003 2004 2005 OM in average
Total CO2 emission | tCO2e 174,151,899 199,754,431 7,282,747.62 1.240358
Electricity generation| MWh 145,975,752 158,425,475 164,164,426.30

EFom,y = 1.240358CO,/MWh
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Tab. Annex 3. 7: Emission Proportion CalculatiorFagls of Solid, Liquid, and Gas Accounting Fordldg@O, Emission

. . . A Hei Long ALY e emission account .
Fuel Type unit Liao Ning Ji Lin Jiang total heating EF (tC/TJ) n rate (tCO2¢) Proportion
(MJ/t,km3) (%)

raw coal 10,000 ton 4305.41 2446.13|  3383.21] 10,134.75 20,908 25.80 100.00  200,454,895.94 -
cleaned coal 10,000 ton 0.00 26,344 25.80 100.00 0.00 -

coal other washed coal 10,000 ton 524.74 19.26 24.16 568.16 8,363 25.80 100.00 | 4 494939.89 | -
cooked coal 10,000 ton 0.00 28,435 29.20 100.00 0.00 -
sub-total 10,000 ton 0.00 - - - 204,949,835.83 98.89%
crude oil 10,000 ton 1.16 1.16 41,816 20.00 100.00 35,571.48 -
gasoline 10,000 ton 0.00 43,070 18.90 100.00 0.00 -
kerosene 10,000 ton 0.00 43,070 19.60 100.00 0.00 -

petroelum | giesel 10,000 ton 1.18 1.48 0.57 3.23 42,652 20.20 100.00 102,038.65 -

fuel oil 10,000 ton 9.32 2.46 1.55 13.33 41,816 21.10 100.00 431,247.43 -
other petroleum producist0:000 ton 0.00 38,369 20.00 100.00 0.00 -
sub-total 10,000 ton 0.00 - - - 568,857.56 0.27%
natural gas 10,000 ton 8.4 22.4 30.80 38,931 15.30 100.00 672,680.96 -
coking gas 10,000 ton 10.3 35.7 6.8 52.80 16,726 12.10 100.00 391,816.59 -

gas other gas 10,000 ton 126.2 83.7 209.90 5,227 12.10 100.00 486,767.69 -
liquid gas 10,000 ton 0.12 0.12 50,179 17.20 100.00 3,797.55 -
refined dry gas 10,000 ton 5.48 0.00 1.32 6.80 46,055 15.70 100.00 180,283.83 -
sub-total 10,000 ton - - - - - - - 1,735,346.61 0.84%
total 207,254,040.00 100%
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Tab. Annex 3. 8: EF calculation of coal-fuelledottizity, gas-fuelled electricity and oil-fuelledeetricity

s Oxidation
Power emission | . EF (tCO2e/MWh)
Parameter supply factor ELeelr
efficiency
(tc/TJ) (%) =3.6/J/1000*F*G*44/12

coal-fuelled power

plant EFCoal,Adv 35.82% 25.80 100.0 0.9508
gas-fuelled power

plant EFGas,Adv 47.67% 15.30 100.0 0.4237
oil-fuelled  power

plant EFOQIl,Adv 47.67% 21.10 100.0 0.,5843

EFthermaI: )\coalx EI:coal + )\oil X EFoil + )\gasx EFgas= 0.9453 tCQE/MWh
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Tab. Annex 3. 9: 2005 North East Electric PowedGnistallation Capacity
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Tab. Annex 3. 10: 1999 North East Electric Powdd @rstallation Capacity

Installation Capacity Liao Ning Ji Lin Hei Long Jiang Total
(MW) thermal power 15,999.0 6,359.4 11,575.6 33,984
(MW) hydropower 1,403.9 3,720.8 846.7 5,97[L.4
(MW) nuclear power 0.0 0,0 0.0 0.0
(MW) wind and others 135.5 85.4 52.4 27B.3
Total 17,538.4 10,165.6 12,474.7 40,178.7
Source: China Electric Yearbook 2006

Installation Capacity Liao Ning Ji Lin Hei Long Jiang Total
(MW) thermal power 12,425.7 4,583.1 10,128.1 27,986
(MW) hydropower 1,240.0 3,508.2 774.5 5,52p.7
(MW) nuclear power 0.0 0.0 0.0 0.0
(MW) wind and others 22.9 0.0 0.0 22.
Total 13,688.6 8,091.3 10,902.6 32,68p.5

Source: China Electric Yearbook 2000
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Tab. Annex 3. 11: 1998 North East Electric Powdd @rstallation Capacity

Installation Capacity Liao Ning Ji Lin Hei Long Jiang Total

(MW) thermal power 12,560.3 4,428.6 9,116.0 26,204.

(MW) hydropower 1,223.1 3,474.7 784.5 5,48p.3

(MW) nuclear power 0.0 0.0 0.0 0.0

(MW) wind and others 17.0 0.0 0.0 11.0

Total 13,800.4 7,903.3 9,900.5 31,604.2

Source: China Electric Yearbook 1999

Tab. Annex 3. 12: Calculation of Building Margin &sion Factor for North East China Electric PoweidG
1998 1999 2005 ey At Proportion
capacity

(MW) thermal power 26,104.9 27,136.9 33,934.0 7,829 91.31%
(MW) hydro power 5,482.3 5,522.7 5,971.4 489.1 %710
(MW) nuclear power 0.0 0.0 0.0 0.0 0.00%
(MW) wind power 17.0 22.9 273.3 256.3 2.99%
(MW) total 31,604.2 32,682.5 40,178.7 8,574.5 100%

EFgmy = 0,9453CO,/MWh x 91,31% = 0.8632 tGIMWh
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Annex 4
MONITORING INFORMATION

Introduction
According to ACMO0001, direct monitoring will be cticted on the LFG captured, destroyed by flare
and used for power generation.

An operative manual of the project will be avaibTlhis manual will have the applicative documerits
the monitoring plan (description of the project amelsponsibilities, operative procedures for
measurements and handlings of data and detailg aftetnal audits, etc.)

Two operators will collect necessary data for trenitoring plan and a Project Manager will verifyeth
correct application of the operative procedurestemiin the manual.

The monitoring plan is described below:

(1 DATA MONITORED
The monitoring procedures will measure:

Landfill gas collected from project wells.
Landfill gas flow into flare.

Landfill gas flow into power plant.
Pressure of the landfill gas.

Methane content in the landfill gas.
Flare temperature.

Emissions from flaring.

Electricity imported from the power grid.
Electricity exported to the power grid.
Operation of the energy plant and flare.
Local and national regulatory framework.

All the equipments of the plant are connected tghoa Programmable Logic Control (PLC) that let the
operator quickly check the unit's main variablemtigh a user-friendly interface.

(2DATA COLLECTED, FREQUENCY AND QUALITY CONTROL

Landfill gas flow

The landfill gas flow will be measured by meansadlow meter. Three flow meters will be installede

to measure the LFG flow into flare, other for theGQ_flow into the engines and another one in order t
measure the landfill gas collected from projectlsvéDne flow meter will be installed for each flare

For reporting purposes, these parameter is gepeeglired to be normalized to 0°C and 1.01325lpar.
order to normalized the volume measured by the fioster to a standard temperature and pressure, a
temperature transmitter for a range of 0/100°C apdessure transmitter for a range of 0/250mbdr wil
be used.

To limit the time of operation with no flow signal case of failure, the flow meter will be exchadges
soon as possible.
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Despite this quick exchange the degassing instatlaiperates for a short time without flow signatia
CO,values.

To determine the flow during this time span, therage flow of the last 7 days will be used andts® i
possible to calculate the quantity of ©@duced. The chance of failure of the flow meserary small.

Methane content in the landfill gas

Methane content in the landfill gas will be measuby a gas analyzer with an infrared ray system
analysis, with a scale range of 0-100 %Vol.

The CH, analyzer will be calibrated according to its cediiion protocol.

To limit the time of operation with no signal, irase of gas analyzer failure, this analyzer will be
replaced with a another one as soon as possible.

Despite this quick exchange, the degassing insitatl@perates for a short time without £signal.

To determine the CHcontent during this time span the average, Cohtent of the last 7 days will be
used.

Electricity imported and exported by power grid

Electricity imported and exported by power gridiveé measured by energy meters that are sealeck Sin
electricity meters belong and are managed by theeP&upply Co. the amount of electricity will be
proven by the official electricity bills.

Local and national requlatory framework

As stated on the Operation Manual available on-#itlocal and national regulatory framework (reda
to the project) will be monitored on an annual basiorder to verify that the project complies wiitie
local and national regulation.

Emissions from flaring

The project proposed has adopted the default faluie flare efficiency for the enclosed flares96f6
according to thetbol to determine project emissions from flaringsgs containing methahand the
manufactures’ specifications.

Possible failure: No electrical power

When there is no electrical power the blower ofdegassing installation cannot operate, so no il&ndf
gas stream is available.

The flow meter detects no landfill gas stream aadCi®sq Will be counted and no special actions are
possible to avoid this.

(3MONITORING EQUIPMENTS AND INSTALLATION

All measurements equipments are maintained and gedn@n general technical standards. The
Operation Manual will determine the quality contna@gime for each key that includes regular
maintenance and calibration. The measurement aoddiag will be done in an accurate and transparent
manner.

In order to determine the quantity of ERs generdigihg the project activity the following equipnsn
will be installed.
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Fig. 1: Monitoring points

T = Temperature Transmitter
P = Pressure Transmitter
GA = Gas Analyser

FM = Flow Meter

H = Hour Meter

EM = Electricity Meter

T, = Thermocouple

Q
D
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(4 CALCULATION ON THE AMOUNT OF ERs

The greenhouse gas emission reduction achievelebgroject activity during a given year “yER)) is
calculated by using the formulas as given in methG#10001:

ER/ = (MDyrojecty— MDreg ) *GWPcha + EL g y*CEFeiecgy— Elpry CEFeiecpryt ETircy*CEFineraLy—
ETPR,y*CEFther,PR,y

Where:

ER
M Dproject,y

M Dreg’y

GWR:4
ELirey

CEFeIec,B,y
EI-PR,y

CEFeIec,PR,y
ETLFG.y
CEI:ther,BL,y

ETery
C E I:ther,PR,y

= Emissions reduction, in tonnes of £&yuivalents (tCg)

= Amount of methane that would have been destropaabbusted during the year, in
tonnes of methane (tGH

= Amount of methane that would have been destregaabusted during the year in the
absence of the project, in tonnes of methane {fCH

= Global Warming Potential of methane (t&@BCH,)

= Net quantity of electricity produced using LFGperted which in the absence of the
project activity would have been produced by poplants connected to the grid or by
an on-site/off-site fossil fuel based captive pogeneration, during year y, in megawatt
hours (MWh)

= CQO, emissions intensity of the baseline source oftatéty displaced (tCQ/MWh)

= Amount of electricity generated in an on-sitesibfuel fired power plant or imported
from the grid as a result of the project activitgeasured using an electricity meter
(MWh)

= Carbon emissions factor for electricity genemaiinthe project activitftCO,J/TJ)

= Quantity of thermal energy produced utilizing taedfill gas, which in the absence of
the project activity would have been produced famsite/offsite fossil fuel fired boiler,
during the year y (TJ/y)

= CO, emissions intensity of the fuel used by boilegémerate thermal energy which is
displaced by LFG based thermal energy gener#tiod,/TJ)

= fossil fuel consumption on site during projedtivdty in year y (tonne)

= CG;, emissions factor of the fossil fuel used by boitegenerate thermal energy in the
project activity during yeary.
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(5MONITORING ORGANIZATION
To assure a correct monitoring, the training of@énese staff will be organised.

People will be trained on the following subjects:

General knowledge about the equipment used inatifill.
Reading and recording data.

Calibration methodology.

Emergency situation.

Chosen trainees will have a good understandingtbeesses and installation technology of the ldindfi
gas extraction.

The personnel will be trained before the plant enitgto operation.

A guidebook about landfill gas extraction and a#tion in English and Chinese will also be avagabl

The guidebook will have:
= Operation manual.
= Maintenance instructions.

= Description of the main parts of the equipment.

Additionally the telephone helpdesk will be avait@alwith direct connection to Italy, where experfs o
Asja Ambiente Italia S.p.A. can give technical advi

Fig. 2: Organization Chart

Technical
Responsable

Project
Manager

Plant Plant |
Operator Operator : Operator
I
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(6 CALIBRATION

All measurement instruments will be subject to tagwalibration. The calibration procedures in the
“Project Management Manual” define the managendmgcks and calibration intervals of the equipment
used for process control.

PM will be responsible for the management of trezes of equipment needing regular calibrationtier t
biogas installations.

The regular check and calibration will be entrustedhe operators. The PM will be responsible for
checking the equipment’'s proper working order, adl s checking and storing up the calibration
certificates and records. Calibration document$ el kept for all the equipments until two yeartenf
the end of the crediting period.

(7 DATA MANAGEMENT SYSTEM

The PLC will receive continuously the value of tharameters monitored on-site and automatically
generate spreadsheets that will be achieved. Taamation archived will be aggregated hourly, miyth
and yearly in a standard format for the prepardiomeporting purposes.

The Project Manager will implement a document aang8ystem to ensure that all the necessary
documents (operation manual, drawings, maintenagceldration instructions and reported data) are
available, accurate and stored in a proper mahtenitored data and Monitoring Sheets will be copied
to magnetic media every 6 months and stored incgypiate archives.

All data, including calibration records and Monitay Reports will be kept until 2 years after the
crediting period.

(8AUDIT REVIEW

Internal audits will be perform by an auditor novoelved in the daily operation of the biogas plamt
order verify that all the reported data is corread accurate, to assess the implementation of the
Monitoring Plan and to prepare the Monitoring Repor

All the audit findings, including corrective actsmnwill be recorded and will be available on-sitete

time of verification.

(9 EMERGENCY PREPARDNESS

The “Emergency Plan” consists of all extraordinergasures or actions to be taken in order to tackle
dangerous occurrences and limit the damage toghkhhand safety of workers.

All employees working at the Shenyang plant ar@aesible for correctly implementing the guidelines
set forth in this procedure.

Each employee must diligently perform his/her assifjtasks, without nevertheless risking his or her
safety when taking measures aimed at bringing itierg@ency under control.

The PM (or the operator whenever the PM is not@rshas the task of reporting the emergency to
external rescue providers (Fire brigade or Fird} dialing the emergency numbers posted in thieeff
and providing rescuers with all information condegnthe fire size, materials involved, number of
injured people etc.

The PM (or the operator whenever the PM is notgmgsis in charge of giving the verbal order to
evacuate the plant.
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Emergency measures

1 General guidelines
In order to guarantee a prompt response to eveprgancy the following conditions must always be
met:

« Firefighting devices must always be kept visibld afficient;

e Combustible products must be kept in their spesificage areas;

e Smoking must be prohibited in areas where there leagy risk of fire or explosion;

« Work activities involving the use of naked flameasnbe performed only after having checked
with special detection equipment the absence fei@mus atmospheres

« A fire extinguisher must be kept in proximity ofetHandfill areas where biogas network
construction activities are being carried out

« All personnel must receive regular theoretical gmmectical training on fire fighting, quick
evacuation and first aid to injured people.

In case of danger, the following safety behaviales must be followed:

« keep calm and avoid spreading panic among thegjther

« strictly adhere to the rules set forth in this egeaicy plan;

e provide help to those who need it;

« leave quickly, following the directions provided the signs;

e do not re-enter the plant until normal conditions @estored and only if permitted by the RSPP -
Safety and prevention services manager.

2 Firein suction station or power production areas
In case of fire, the operator must perform theofelhg steps:

* Immediately Inform the PM in charge of the plant;

* make other people, if present, move away from egeia@u areas;

» Block the biogas (fuel) flow operating the intertep valves whose position is showed in the
plant layout and by the special signs;

» Cut off the plant power supply using the emergemeyn switch;

* Find and use fire fighting equipment trying to put the fire without risking his/her safety ;

* Move away flammable or combustible substances [iricating oil, paper, cardboard etc) , if
any, placed near the area involved in the fire

* In case of a severe fire call the fire brigade;

¢ Once the fire has been put out, carefully checkpimssible hidden pockets of fire and do not
demobilize until the possibility of a fire re-stasttotally ruled out.

* The resumption of plant activities shall be possihly after the RSPP - Safety and prevention
services manager, together with the plant PM, lcreeked plant efficiency section by section.

3 Gasleakage and risk of explosion
Gas may leak from damaged pipes, broken flangesptured welds, damaged valves in the biogas feed
line.
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In case a gas leak is detected by an operatoflibeiing steps must be carried out:

* Immediately Inform the PM in charge of the plant;

» Block the biogas (fuel) flow operating the intertep valves whose position is showed in the
plant layout and by the special signs;

»  Cut off the plant power supply using the emergemeyn switch;

« Stop the gas flow leaking out of the pipes closihg gas feed line valves at the gas flow
adjustment stations and, if needed, also at theheelds

* Avoid using anything that may trigger a fire oreplosion.

4 Liquid product spillage
Liquid products available on site are, for the muestt, comprised of mineral oils for the lubricatiof
motors, used oils, ethylene glycol.

Liquid products are stored in areas equipped watitainment tanks.

In case liquids spill out from broken pipes, broketves, or due to truck loading/unloading operadio
on the plant premises, the following emergency messmust be taken:

« Inform the PM in charge of the plant;

« Wear appropriate personal protective equipmentfidmd protection (protective gloves against
chemicals);

« Mark off the affected area from surrounding spaes personnel using marking tape as required
by the size of the area involved

e avoid anything that may give off sparks;

« prevent spilled liquid from reaching drain holessarfaces which are not impermeable;

e assess the risk of a fire breaking out: if thera iisk of fire, call the fire brigade

« disconnect from power supply any equipment involivethe accident avoiding direct contact

In case a visible oil leak involves the engine roimmediately inform the PM who may decide to stop
the engine involved;

Remove the spill using absorbing material desigonethis propose or, alternatively, sand if a sabse

is spilled onto unpaved surfaces, dig out a fewo€icontaminated soil with a shovel.

The contaminated material removed or the matesatiuo absorb the spill must be put in a speciateva
container, then classified and registered in thatplvaste registry within one week of the spillage.

In case the event has involved a rainwater cotlacsiystem, specially trained staff must interveang.(
specialized cleaning services company, equippel suittable equipment such as water jet devices upon
request to intervene on site by the PM or by th@RSafety and prevention services manager, who will
evaluate the need to report the event to exteroaitoring bodies (e.g. local or regional organisiasi in
charge of environmental emergencies)

5 Plant evacuation

In case serious dangers which cannot be tacklgddany personnel are identified by plant operatorsyo
the PM, evacuation will become necessary.
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Everyone will have to leave the plant premises@attier at the collection point as indicated onptlaat
layout and on the special safety signs.

If possible without putting one’s personal safetyisk, the plant safety must be restored by opsyahe
emergency main switch and by closing the plantdsaglet valve.

Contractors staff present on site, if any, shabajet out of the plant immediately and gatherhat t
collection point.

The following people will have to be informed:

The PM in charge of the plant (if not already presmn site);
The Technical Director;

The Fire Brigade (if needed);

The First aid stations (if needed).



