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| SECTION A. General description of the project

| Al Title of the project:

CMM utilisation on theformer Zory Coal Minein Upper Silesian Basin, Poland

(Polish name of the mine is Zory. The English notation “Zory” is applied for this PDD).
Project acronym is Zory-lcmm.

Sectoral scopes 8, 10
Document Verson: 03
Date: 21 August 2012

Prepared by: Carbon-TF B.V. AlinaMroz,

| A.2. Description of the project:

The Upper Silesian Basin isthe largest industrial region of Poland with coal, metallurgic and chemical
industries. After the long term industrial use Upper Silesiais one of the most hazardous regions of Poland
in terms of environmental pollution. The main contributor of methane emissionsto the atmosphere isthe
coal industry.

Degassing of Coa Mine Gas (CMM) is an unavoidable occurrence of hard coal mining. CMM mainly
consists of the harmful greenhouse gas methane (GWP 21), so that using of CMM becomes more
important particularly with regard to the world-wide consensus of reducing green-house-gas emissions.

The coal mine Zory is abandoned since 1998. It was a gassy mine with a complicated geological

structure. Its underground exploration area interfingered one of the bordering active coal mine Borynia.
Furthermore its underground waters from Zory flow into the Borynia mine. There is a continuous
methane migration noticed from the mine Zory to Borynia. Also another nearby mine, Jankowice detected
methane flow from Zory to its underground exploration area. This migrating methane can only be moved
outside the other mines together with the ventilation air. There is also a methane migration to the surface
possible. The possible gas migration to the surface was proven for the Ruhr Basin, Ostrava-Karvina Basin
and also Upper Silesiaas aresult of abandoning of the mines. Prior to the project operation methane
deliberating from the abandoned mine Zory was released to the atmosphere without utilisation.

In this project CMM captured from the abandoned coal mine Zory in Poland should be first utilised for
heat and power generation. The project developer (LNG Silesia, LNG) buys the CMM from its parent
company Cetus Energetyka Gazowa sp.z 0.0. and sells then the produced power to grid connected users.
If the amounts of CMM able to be captured would increase, there is possible to install aliquefaction plant
aiming utilisation of methane by means of using it as a substitute of natural gas or other fuels.

The combustion of methane in the CHP unit resultsin a significant emissions reduction. The conversion
of the harmful greenhouse gas methane with a GWP of 21 into less harmful CO, with a GWP of 1
reduces the global warming potential of the emissions by 87%.
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[ A3, Project participants
Table A- 1 — Project participants
Party involved (*) L egal entity project participant Please indicateif the
(as applicable) Party involved
wishesto be

considered as

(Yes/No)
Poland (host) = LNGSilesa No
sp.z 0.0. (LNG)
Netherlands = Carbon-TFB.V. No

((host) indicates a host Party)

e Carbon-TFB.V.
Consultant and investor, buyer of the emission reduction certificates; Dutch company trading
emissions reduction certificates. Authorised to participate in the project.

e LNG Silesa sp.zo.0. (LNG)
The project developer (LNG Silesia, LNG) buys the CMM from its parent company Cetus
Energetyka Gazowa sp.z 0.0. and sells then the produced power to grid connected users. Owner of the
plant.

| A4 Technical description of the project:

| A.4.1. Location of the project:

The project will have several locations. First of themisin Zory in south Poland (Silesian V oivodship).
The second is now being developed in order to estimate the best location of the drilling. It is assumed to
sink the drilling within the concession field near of the border to the active mine Borynia. Other locations
will be developed later.

Thefirst locations in the Upper Silesian are shown on the maps below.

Host Party: Poland
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A.4.1.2. Region/State/Provinceetc.:

EXPLANATION
COAL BASI
(e) GAS AIRLD
- on AELD " o tem.
AN CACUP. PLL, PROSPCTUS

Figure A- 1. Location of the Upper Slesian Basin in Poland

A.4.1.3. City/Town/Community etc.:

L ocation of project:

Location no. 1:

ul. Weglowa, 44-245 Zory.

Land parcel no. 1400/150 in Zory
Geographical coordinates of the Drilling M-1
N 50°02'01,21088" E 18°37'47,59752"

Locationno. 2
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The location of the new drilling is now in progress. The assumed location is nearby of the ul.
Swierklanska or ul. Szerocka and in about 2,5km of the landmark with geographical coordinates

50° 1'0.51"N and 18°36'33.22"E. Because of the complicated geology of the area or other relevant
reasons and risks associated with the project it is possible that a different location within the concession
field will be needed to be developed instead of the now envisaged one. It is also possible that a further
location will be enforced in order to ensure a sustainable CMM removal and use from the underground.
The environmental effects of the proposed project will not be negative affected.

N vm 15 ¥m 10 km 5 em nkm Skm 10 kan 15 km 20 km

Figure A-3: Location of the Project Zory-lcmm
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A. 4 14. Detail of physical Iocation, including information allowing the uniqueidentification
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Figure A-4: location plan of the first two units within the project activity Zory-lcmm. A possible further
drilling needed for a sustainable CMM removal and use from the underground would be located within

the concession field

A.4.2. Technology(ies) to be employed, or measures, operationsor actionsto beimplemented by
the project:

Degasification activities
The mine had an active degasification system, which is abandoned. In order to capture the methane from
the underground a new drilling into the gob area was sank.

There are no national regulations or legal requirements for treatment and utilisation of the captured CMM
whether from active or abandoned mines. The presented project isthefirst of itskind in Poland aiming
the utilisation of CMM from an abandoned mine.
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Project activities - Utilisation of CMM

In the case of this project a part of the CMM from the drilling is utilised for heat and power generation.
This part of methane is destroyed by burning. In order to ensure the safety of the nearby mines Borynia
and Jankowice there is a suction of minimum 10m3/min of pure methane recommended.

Utilisation of the methane captured (the project)

The utilisation of the CMM is provided through:

1

installation of aflare

The methane flow from the capture system is about 200-750m?3/h pure methane. The installed plant
cannot use whole amount of the gas. It is supposed to use the gas in an engine while aremaining
part of methane can be burned in the flare in order to reduce emission. The utilisation plan is shown
intable A-2.

installation of one cogeneration unit for power and heat production.

The methane flow from the capture system is about 200-750m?3/h pure methane. The installed
engine cannot use whole amount of the gas. A part of this gas can be flared in order to reduce
emission. The utilisation plan is shown in table A-2.

installation of aflare

The methane flow from the capture system is supposed to be about 250-750m3/h pure methane. The
installed plant will be able to use whole amount of the gas. It is supposed to use the gasin an
engine while aremaining part of methane can be burned in the flare in order to reduce emission.
The utilisation plan is shown in table A-2.

installation of one cogeneration unit for power and heat production.

The methane flow from the capture system is supposed to be about 200-1000m3/h pure methane.
The installed engine cannot use whole amount of the gas. A part of this gas could be flared in order
to reduce emission. The utilisation plan is shown in table A-2.

Installation of aliguefaction plant, if the amounts of captured CMM increase

Table A-2 — Installation plan of the project

unit installation firing capacity product efficiency
date
1Hare December 2008 | 5,000 kWth Methane 99,9%
destruction
1 cogenera- July 2010 2,014 kwe power and Electrical 42.8 %
tion unit heat Thermal 43%
Total 85.8%
1 Flare Not earlier as 5,000-10,000 Methane 99.9%
2013 kwWth destruction
1 cogenera- Not earlier as 2,000 kWel power and Electrica 42.8 %
tion unit 2013 heat Thermal 43%
Total 85.8%
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CMM Supply

The utilisation unit is connected to the pipeline from the drilling. The pressure generated by the vacuum
pumps is sufficient to supply the utilisation unit. The total amount of CMM sent to the utilisation unit is
measured by flow meters. The unit is provided with a deflagration flame arrester which prevents
backfiring from the utilisation unit into the underground building system of the coal mine.

Flare

A flare with afiring capacity of approx. 5,000 kWth was installed. The roots compressor was integrated
in the same container unit.

Cogeneration unit

The cogeneration unit with afiring capacity of approx. 4,705 kW wasinstalled. The cogeneration unit
generates power with an output of approx. 2,014 kW per unit, and hot water for the displacement of an
old coal boiler supplying a heating system with an output of max. 2,024 kW per unit.

The CMM isfed into the gas engine, where the methane will be burned completely with low exhaust
emissions. The cogeneration unit is operated fully automatically and all essential measured data are
gathered and recorded.

Cogeneration units like this have been tested at various sites in Western Europe and are now approved.
Especially in the Ruhr District in Germany alarge amount of units (approx. 150) isinstalled on active and
abandoned coal mines.

Proved safety-related equipment is used to minimize the risks of the plant.
Technical data per unit cogeneration unit for combined heat and power generation

completely build in a container, including all necessary
equipment, control and data collection system

Installed firing capacity 4,075 kWth *

Power output max. 2,014 kWel *

Heat output max. 2,024 kWth *

Efficiency (electricity) max. 42.8 %

Maximum methane amount required 560 m3h CH,

Average annual operation time 7,500 h/a

Average heat generation 2,625 MWh/a

Average power generation 15,000 MWh/a

Average methane destruction 4,175,435 m3 CH4 per year = 2,993 t CH4 per year
Average power own consumption 525 MWh/a

*) firing capacity, efficiency and power and heat output depend on the gas quality, methane concentration
and load.
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Electricity utilisation

The electricity generated by the power generator of the CHP installed in the project is now fed into the
Polish grid. In this way the power amount which is produced from fossil fuelsis reduced.

The cogeneration unit is actually not economically viable. The installation of the cogeneration unit is
based on an environmentally conscious management decision.
Heat utilisation

The heat supply of the usersin the area nearby of the unit locationsis provided by coal boilers. It is
possible to displace a part of this energy by the heat generation of the project. This amount of
conventionally generated heat displaced by the project generates additional emissions reductions, will not
be taken into account due to avoid of double counting.

M aintenance program

The maintenance and operation of the project equipment is provided by the personnel of the plant
operator (LNG). The maintenance of the CHP modules has been carried out by the service division of the
engine system provider.

Risks of the project
The following risk could be identified:

Table A- 3: Risk and mitigation to the project

Risk Mitigation
Lower CMM utilisation than The amount of CMM possible to extract is at the beginning
expected higher than the demand of the project. It isvery likely that the

amount to extract at a particular drilling will be smaller. The
further locations should ensure the biggest possible CMM
extraction and utilisation in order to reduce the methane
emission to the atmosphere.

Malfunctioning of the CHP plant. | Training of the staff and regular mai ntenance of equipment.

Lower concentration of methanein |The supporting systems regul ate automatically the amount of gas
extracted gas that is combusted in the CHP unit. Despite that a minimum
concentration of 30% CH4 is required.
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Figure A- 6: Scheme of the installation with main project components

A.4.3. Brief explanation of how the anthropogenic emissions of greenhouse gases by

not occur in the absence of the proposed project, taking into account national and/or sectoral
policies and circumstances:

The emissions reduction is based on the conversion of CMM with its main component methane (GWP
21) into CO2 (GWP 1) in combustion processes. In absence of the project the whole CMM amount,
which should be converted into CO2 in the heat and power generation unit would otherwise be rel eased
unused to the atmosphere as more harmful methane.

The power generated by the project displaces conventionally generated power and reduces the greenhouse
gas emissions of the Polish grid. This amount emission reduction is not included in this PDD

The heat generated by the project displaces conventionally generated heat by coal combustion by a small
local heat provider in the nearest area of the plant. This amount emission reduction isincluded in this
PDD asfar asit involves plants not considered by the EU-ETS.
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The project is not "business-as-usual” and faces severa barriers, both in terms of prevailing practice and

the economic attractiveness of the project. In section B of this PDD, it is shown that the emission

reductions would not occur in absence of the project.

Table A- 4 —Emission reductions during the first and second crediting period (2008-2012, and 2013-

2017)
1st Crediting Period 2008- 2012
Years
Length of the crediting period 3
Start date of the project 01/01/2010
2008 0
2009 0
2010 25,586
2011 45,320
2012 46,087
Total estimated emission reductions over the
crediting period
(tonnes of CO2 equivalent) 116,993
Annual average of estimated emission reductions
over the operational time within the crediting
period (tonnes of CO2 equivalent) 38,998

There are no specia conditions for small scale projects defined by the host party. The following
information is given for the purpose of the project registration.

According to the data given above the project falls under:

Type Il of J SSC projects (Other projects that result in emission reductions of |ess than or equal to 60

kilotonnes (kt) of carbon dioxide (CO2) equivalent annually) as defined in “Provisions for joint
implementation small-scale projects’ developed by the JISC

The proposed JI SSC project is not a debundled component of alarge project asthereisno aJl (SSC)
project with a publicly available determination in accordance with paragraph 34 of the JI guidelines:

(&) Which has the same project participants; and

(b) Which applies the same technology/measure and pertains to the same project category; and

(c) Whose determination has been made publicly available in accordance with paragraph 34 of the JI

guidelines within the previous 2 years; and

(d) Whose project boundary iswithin 1 km of the project boundary of the proposed JI SSC project at the

closest point.
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Table A- 5 —Prospected emission reductions during the second crediting period (2013-2017)

considering the assumed project enhancement

2013-2017
Y ear
Length of crediting Period 5
2013 74,451
2014 162,787
2015 162,787
2016 162,787
2017 162,787
Total estimated emission reductions over the
crediting period
(tonnes of CO2 equivalent) 725,600
Annual average of estimated emission reductions
over the crediting period
(tonnes of CO2 equivalent) 145,120
Total estimated emission reductions over the
project lifetime 2010-2025 (tonnes of CO2
equivalent) 1,982,105

The parties involved will support the project. The great impact for reduction of green house gasis one

motivation to drive the system.

The Project Idea Note was submitted in June 2009 due to obtain the Letter of Endorsement before the
project implementation. The Letter of Endorsement was issued in July 2010.

The PDD isapart of arequest for the Letter of Approval by Poland within the first track according to the

current Polish law.

The Letter of Approval of the Netherlands, as of the investor country, is issued July, 26", 2012

(Reference: 2012J133).

SECTION B. Baseline

| B.1. Description and justification of the baseline chosen:

The JI specific approach for baseline setting and monitoring has been used to identify the baseline

scenario of the proposed Jl project. According to the most recent guidelines for baseline setting and
monitoring (JISC18) elements of approved CDM baseline and monitoring methodol ogies or approved

CDM methodological tools can be used, as appropriate.
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Systemic analysis

A project specific methodology determined by DMT will be applied. This methodology has been
determined by the German Institute DMT (Deutsche Montan Technologie http://www.dmt.de) for two
projects DE1000014 and DE1000015 utilising CMM out of abandoned coa mines.

In this methodol ogy, which has been determined on behalf of a German Mining Authority
“Bezirksregierung Arnsberg, Abteilung 8, Bergbau und Energie in NRW” (District Government
Arnsberg, Dept. 8 - Mining and Energy - in North Rhine-Westphalia), DMT concludes, that CMM in the
hard coal mining regions of Germany, is always finding a way through open shafts, cracks in the
overburden and existing degassing wells directly or diffusely into the atmosphere.

DMT also declares that the total amount of burned CMM sucked out of abandoned coal mines has to be
considered as avoided emissions. The conscious suction at a chosen spot doesn’t induce an increased
production of methane; in fact only the particular time of when the methane reaches the surface is been
brought forward for afew weeks or months. However the suction istechnically essential for the collection
of the CMM at a chosen spot, because only with an external pressure gradient applied, the gasis flowing
to the withdrawal point. Without the pressure gradient the CMM migrates diffusely to the surface and can
possibly accumulate there to explosive mixtures. Such incidents aready occurred in many coal mining
areas (e.g. Germany, Poland, Czech Republic, Ukraine and Kazakhstan et a.).

Local analysis
The occurrence of CMM migration is ascertained a so for the Polish Upper Silesian Basin.

The coal mine Zory is abandoned since 1998. It was a gassy mine with a complicated geol ogical
structure. Its underground exploration area interfingered one of the bordering active coa mine, whichis
proven by the official geological documentation for the mining area of the Zory mine. Furthermore the
underground waters from Zory flow into the Boryniamine. There is a continuous methane migration
noticed from the mine Zory to Borynia. Also another nearby mine, Jankowice, detected methane flow
from Zory to its underground exploration area. This migrating methane can only be moved outside the
other mines together with the ventilation air.

The additional matter is methane migration to the surface above the abandoned expl oration area of the
mine, which can occur similar asin the Ruhr Basin, the coa basinsin the UK and Ostrava-Karvina
region. It is verified through investigation of the Polish scientific institutions and authorities. A very
efficient method of the surface endangerment verified in the Ruhr Basin is sucking of post mining
methane from the gob area

The gas migration from abandoned mines to the surface was described in many scientific publications
concerning coal mining regions in Poland, Germany and the Czech Republic or in the UK. It isaso local
proven for Upper Silesiathrough experiments and theoretical investigations.

Only in order to ensure the saf ety of the nearby mines Borynia and Jankowice there is a suction of
minimum 10 m3min of pure methane recommended. The mitigation of migration to the surface makes
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more extraction necessary. According to the abovementioned baseline the whole amount of extracted and
utilised CMM isto consider as emission reduction.

The evidence for the systemic and local analysis was provided to the AIE.
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B.2.  Description of how the anthr opogenic emissions of greenhouse gases by sour ces are reduced
below those that would have occurred in the absence of the JI project:

The additionality was proven by applying the "Tool for demonstration and assessment of additionality”,
(version 06), EB65.

Theresult is given below.

Step 1. Identification of alter nativesto the project activity consistent with current laws and
regulations

Sub-step 1a I dentification of technically feasible optionsfor using CMM

Optionsfor CMM treatment
Several approaches can be taken to treat the captured CMM of the project:
i.  No treatment — venting through the nearby mines and the migration to the surface
ii.  Flaring of CMM
iii.  Usefor additional grid power generation
iv.  Usefor additional captive power generation
v. Usefor additiona heat generation

vi.  Feedinto gas pipeline (to be used as fuel for vehicles or heat/power generation)

vii.  Usefor liquefaction of methane
viii.  Possible combinations of optionsi to vii with the relative shares of gas treated under each option
specified

All of these options are considered as possible alternatives for the baseline scenario. In step 3 of this
section some of these options will be further devel oped into baseline scenario aternatives. The project
activity is covered by the option viii. — the combination of option v. heat generation, and option iii.
Additional grid power production.

Optionsfor energy production
The options for energy production are included in the optionsiv. to viii. listed in step above.

The project activity is covered by the option viii. — the combination of option vi. heat generation, option
iv Use for additional grid power generation and option v. captive power production.
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Formulation of the basdline scenario alter natives

The following alternatives can be considered for implementation at the project site and are in compliance
with the options listed in step Ib and step I c.

Alternativei. - Venting of CMM

Sincethere are no legal requirements for treatment and utilisation of the captured CMM, it is common
practice a Polish coal minesto release the CMM into the atmosphere. The same situationis for
abandoned coal mines. This alternative is the actua situation before project implementation — the CMM
deliberating from the mine was released into the atmosphere.

The energy production in this scenario would continue in the following way:
e Electricity would be supplied by the national/regional grid
e Heat demand would be supplied by the coal fired boilers

Alternativeii. Flaring of CMM

The flaring of the captured methane is not required by any existing national regulations. The
infrastructure for methane flaring does not exist at the project site, so that additional investment would be
required. Without revenues from emissions trading this alternative would only generate costsand is
economically not viable.

The energy needs of the mine would be supplied in the same way as described in dternativei. A flaring
of CMM isapart of the project scenario.

Alternative iii. — use for additional grid power generation

The captured methane could be utilised in a power plant for power generation. Possible power plant
aternatives are:

a) conventiona steam power plant, CMM fired
b) combined gas-steam power plant, CMM fired
¢) gasturbine, CMM fired

d) gasengine, CMM fired

e) fuel cell, CMM fired

Alternative iv. — use for additional captive power generation

The captured methane could be utilised for captive power generation. A combined heat and power
generation is possible and eligible:

a) cogeneration unit, CMM fired
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Alternative v. — use for additional heat generation

The captured methane could be utilised for additiona heat generation. In this case a new heat generation
plant should be constructed and connected to a heating system, e.g. adistrict heating system. Possible
heat generation plant alternatives are:

a) conventiona steam boiler, CMM fired
b) conventiona hot water boiler, CMM fired or co-fired
¢) heat generation in the cogeneration untit

The energy needs would be supplied in the same way as described in aternativei.

Alternative vi. — feed into a gas pipeline (to be used as fuel vehicles or heat /power generation)
There are three possible ways to utilise the captured methane:

a) feedinginto agas pipeline—in this case anew connection to an existing pipeline has to be made.
Depending on the quality specification of the pipeline operator, most likely an additionally
methane enrichment plant could be required

b) compression of the gas and usage as fuel for vehicles
¢) liquefaction of the gas and transportation in tanks for utilisation by externa users

The energy needs would be supplied in the same way as described in aternativei.

Alternative vii - Use for liquefaction of methane

The captured methane could be liquefied. In this case a new liquefaction plant should be constructed at
the project site.

Alternative viii. — possible combinations of alternativesi. to vii.

There are numerous possible combinations of the alternativesi. to vii. described above, so that only the
project scenario should be described in the following.

The CMM should be utilised for heat and additional power generation. Depending on the local heat
demand the produced heat should be consummated by local facilities and the power should be fed ininto
the grid. The remaining amount of the CMM which cannot be utilised for heat and power generation
should be vented in the first step. If the amounts of remaining CMM are big enough, they will be burned
in aflare with a suitable firing capacity.

Thereisa CHP system for power production implemented as a project activity.

Power is produced by the cogeneration unit. The remaining available CMM amount, which cannot be
utilised for heat and power production isto vent or to flare.

Sub-step 1b  Eliminate baseline options that do not comply with legal or regulatory requirements

There are no particular regulations concerning the coa mine methane extraction after the coa mine
abandoning. Thereis no regulation in place that would require any specific utilisation of the extracted
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methane. On the other hand, there is no national regulation in place that would prohibit the extraction or
any use of CMM, e.g. for heat and/or eectricity generation. Therefore, al the alternativeslisted in step Ib
are in compliance with the existing regulations.

Outcomeof Step 1

The proposed project activity is not the only alternative amongst the ones considered by the project
participants that isin compliance with mandatory regulations with which there is general compliance.

Step 2. Investment analysis

In this step is to determine whether the proposed project activity is not

a) the most economically or financially attractive

or

b) economically or financially feasible, without the revenues from the sale of ERUs
Sub-step 2a. Deter mination of the analysis method

The proposed project activity generates also other revenues than only those from JI. Therefore, simple
cost analysis (Option 1) is not applicable.

Obtaining financial indicatorsfor similar projects in Poland is problematic as each of existing projects has
another constellation; therefore the investment comparison analysis (Option 11) cannot be performed for
the identified aternatives and the benchmark analysis (Option I11) will be used to test the additionality of
the proposed emission reduction project activity.

Sub-step 2b. Application of the benchmark analysis

The project operator (LNG Silesia) can sell the produced energy at wholesale prices similar as for energy
from big power stations. There is only alimited possibility to sell heat. The project operator buys the
CMM and saes the electricity and heat under that given conditions. The project operating company must
evaluate a project, which is economically viable. As the benchmark of new projects used for evaluation is
the IRR>12% and NPV (12%) at |east be equal zero supposed, similar as for another Polish energy
companies.

The Government bond rates for 2008, as the investment decision was considered, were variable
depending on the inflation for ten years with 7% thefirst year. Asthe assumed rate for 10 years bonds
were 7 % taken, which is conservative.

The NPV (7%) shows the comparison of the project activity with the financial investments by means of
government bonds. If its value is positive, the project activity would be economical more attractive than
the bond investment.

Sub-step 2c. Calculation and comparison of theindicators

The economic indicators for the proposed project without JI revenue has been calculated under the
following assumptions:
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Supposed prices for electricity and heat were taken as of 2008, after the decision to implement the project
was considered.

The project has the following economic indicators:

Table B-1: Economic indicators of the project, without revenues from emissions trading

Economic Par ameter s without
ERUs
IRR - %
NPV (0 %) -1,515,395 EUR
NPV (7 %) -1,243,553 EUR

Sub-step 2d. Sensitivity analysis

A sengitivity analysis of the proposed project was made based on the market data available at the moment
of making the financial analysis of the proposed project. According to the "Tool for the demonstration
and assessment of additionality", the revenues from electricity and heat salein 2010 was supposed
changed 10% downwards and 10% upwards as they are the source of revenue. The operational costs are
those for CMM purchase and maintenance, which are nearly stable, so avariation for the sensitive
analysisisnot redistic.

Table B-2: Senditivity analysis of economic indicators of the project, without ERU

Economic Parameterswithout | power+heat up power+heat
ERUs 10% down 10%
IRR -13.89 - %
NPV (0 %) -693,617 -2,356,835 EUR
NPV (7 %) -731,873 -1,763,718 EUR

Thus, even in the case of asignificant change in the power and heat revenues, the IRR of the proposed
project would be lower as the benchmark of 12%, as for projects of Polish energy providers and
NPV (7%) has not became positive, which makes a bond investment more attractive.

With expected revenues from emission trading the project becomes financialy attractive. Detailed
information about the finance indicators and structure of the project finance is given in the Annex 6

Outcome of the step 2 :

Even in the case of a significant change in the power and heat revenues, the IRR of the proposed project
would be lower as the benchmark of 12% and NPV (7%) has not became positive. The proposed project is
unlikely to be financialy attractive.

Step 3. Barrier analysis
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Preliminary step: Elimination of baseline scenario alter nativesthat face prohibitive barriers
If this Step is used, determine whether the proposed project activity faces barriers that:

(a) Prevent the implementation of this type of proposed project activity; and

(b) Do not prevent the implementation of at least one of the alternatives.

Theidentified barriers are only sufficient grounds for demonstration of additionality, if they would
prevent potential project proponents from carrying.

In this section the possible alternatives formulated above will be checked against the existing economic
and other barriersfor their implementation. Non-realistic alternatives will be eliminated.
Alternativei. Venting

There are no legal requirements that prohibit venting or require stakeholders to utilise post mining CMM .
This dternative represents the current situation in the absence of the proposed project activity. There are
no barriers or external factors that prevent this alternative to be continued. Therefore, this scenario can be
considered to be arealistic alternative.

Alternativeii. Flaring of CMM

Flaring of CMM is not required by the existing national regulation. Additional investment has to be made
by the project ownersto install the flare. The operation would generate additional costs. Without revenues
from emissions trading no income but only costs are generated, this alternative is therefore economically
not viable.

So this scenario is facing a strong prohibitive barrier, because the investment will not generate any
revenues.

Alternative iii. Use for additional grid power generation

Generally CMM can be used for electricity generation that is delivered to the grid.

a) conventiona steam power plant, CMM fired

There cannot be a stable minimum amount of CMM needed for a conventional steam power plant
guaranteed. Usually power generation in conventional steam power plantsis economically viable for
middle and large scale plants (more than 20 MWdl), so in case of the project the alternatives b) to e),
which are listed below, could be economically more attractive.

Therefore this alternative faces a prohibitive barrier and is eliminated.

b) combined gas-steam power plant, CMM fired

A combined gas-steam power plant is arather new technology. At present the technology is only
available for natural gas, so that the CMM, which has an appreciable lower methane concentration and
lower calorific value, should be first conditioned to an adequate quality. The additionally required
conditioning plant makes this alternative economically not viable.
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Also astable minimum amount of CMM needed for combined gas-steam power plant cannot be
guaranteed. Thereis also no appropriate need for an additional heat amount produced by the plant.

Therefore this alternative faces multiple prohibitive barriers and is eliminated.

¢) gasturbine, CMM fired

At present this technology is only available for gases with high caloric values, so that the CMM, which
has alow calorific value, should be first conditioned to an adequate quality. The additionally required
conditioning plant makes this alternative economically not viable. There is also no experience in Poland
with such technologies for CMM utilisation, it would be therefore a solution first in itskind, which is
aclear barrier.

Therefore this alternative faces prohibitive barriers and is eliminated.

d) gasengine, CMM fired
The additional grid power generation by means of gas enginesis part of the project scenario.

This dternative is the most suitable technology for power generation in the prospected range of
performance. In this aternative only power generation for the grid and no heat generation is regarded.

This dternative is not economically viable, because the required revenues for the power feed-in into the
grid are not marketable due to the business competition of the grid owners. The actually realisable sale
price of power istoo low. There are no privileges for power produced from CMM according to the Polish
Energy Law valid at the time of investment decision and the sale price reaisable at the beginning was too
low. Thereis since autumn 2010 a possibility to get tradable certificates for power generated in
cogeneration which could be also taken into account for the project activity. The additional incomeis
only possible in case of a suitable use of produced heat which is unlikely because there are only avery
limited possibilities for the heat use in the near of the plant.

Therefore this alternative faces a prohibitive barrier and is eliminated.

e) fue cel, CMM fired

At present this technology is only available for gases with high caloric values, so that the CMM, which
has alow calorific value due to low methane concentration, should be first conditioned to an adequate
quality. The additionally required conditioning plant makes this alternative economically not viable.
Further on thiswould be the first fuel cell fired with CMM in Poland and there are no skilled and properly
trained personnel for the operation and maintenance of this kind of technology.

Therefore this alternative faces multiple prohibitive barriers and is eliminated.

Alternative iv. Use for additional captive power generation
There are no users for which the captive power could be produced.

The alternative faces prohibitive barriers and is eliminated as a baseline scenario.
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Alternative v. Use for additional heat generation

There are no bigger usersin the near of the project location for whom the additional heat could be
produced. There exists a small coal fired heating plant which meet the demand of the residential area. A
conventional hot water boiler produces hot water, which is supposed for the feed-in in a heating grid, e.g.
adistrict heating system. Asthe district heating is not the common solution for the sparsely popul ated
region where the project islocated and the next really available district heating system is too far away, the
connection would cause very too high investment costs to make this alternative economically viable.

A conventional steam boiler produces steam, so that a steam grid is required for the transportation of the
generated heat to the users. Because no such agrid is available and the investment and maintenance cost
for such a grid are too high the aternative is not implementabl e.

The alternatives face prohibitive barriers and are eliminated.

Alternative vi. feed into a gas pipeline (to be used as fuel vehicles or heat /power generation)
There are three possible ways to utilise the captured methane:
a) feedinginto agaspipeline

In this case a new pipeline connection with compressor station has to be made. Also an additionally
methane enrichment plant is required to fulfil the quality specification of the pipeline operator. The costs
of the enrichment plant and the lacking piping infrastructure make this alternative economically not
viable. Further on the aternative faces a barrier due to the absence of prevailing practises to feeding into
agas pipeline of natural gas.

Therefore this alternative faces a prohibitive barrier and is eliminated.

b) compression of the gas and usage as fuel for vehicles

This dternative requires a suitable large fleet of vehicles, which are upgraded with CMM compatible
engines. But there are not enough such consumers available. Further on the aternative faces a barrier due
to the absence of prevailing practisesto utilise CMM as vehicle fuel.

Therefore this alternative faces prohibitive barriers and is eliminated.

Alternative vii. liquefaction of the gas and transportation in tanks for utilisation by external users

This dternative requires aliquefaction plant. The required investment for the plant is high. Thereis
significant uncertainty in Poland on the domestic price of natural gas, and as a consequence, on the
economic feasibility of such a project. Even as this alternative was seriously taken as an option for the
project activity the stable high amount of the extracted CMM cannot be ensured at the present project
location. Thiswas proven by the production test of the drilling. Further on the alternative faces a barrier
due to the absence of prevailing practisesto utilise CMM for liquefaction purposes.

Therefore this alternative faces prohibitive barriers and is eliminated.
Alternative viii. Possible combinations of optionsi to vii with the relative shares of gastreated

under each option specified.
This alternative describes the project scenario not registered as JI-Project

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



{@ JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 oviece
\l‘\,v‘y ~v
Joint Implementation Supervisory Committee page 23

A combination of the alternatives described above faces similar barriers as the alternatives as standal one
solutions.

According to the methodol ogical tool the project scenario without being registered as JI isto consider as
an aternative, where 100% of treated methane would be used for.

The project scenario alternative as described requires a high investment, the operating and the
maintenance costs of the technology are relatively high. The electricity pricein Poland is at the time too
low for economically justifiable power generation in cogeneration units. As shown in the calculation of
profitability, the project scenario is financially not attractive. Thisis proven in section B.2 of this PDD.

Incentives from the selling of emission reduction were seriously considered in the decision to proceed
with the project activity. Before the start of project works an analysis was made, if the project can be
approved by the host party. The positive opinion as a Letter of Endorsement was issued in July 2010.

In addition thereis significant uncertainty in Poland on the domestic price of natural gas, and asa
consequence, on the economic feasibility of such a project.

Thus this alternative is arealistic alternative but faces economic barriers and is eliminated.

Conclusion

Thereisonly one redlistic option for the baseline scenario, which is the continuation of the current
situation: venting of the CMM into the atmosphere.

The heat demand in the areawill be met by production from the existing coal fired boilers, the e ectricity
will be purchased from the grid.

Without additional income from emission trading, the project is economically not viable and faces
prohibitive barriers.

Sub-step 3a. Barrier identification for the presented activity

The proposed JI activity faces the following barriers:

Barriersto prevailing practices

According to publicly available information from Polish Ministry of Environment and Polish State
Institute of Geology about 442 million cubic meters of CMM were 2005 extracted through degasification
systems by Polish coal mines. Confidential statistics are not available.

The incentive from the selling of emission reduction was serioudy considered in the decision to proceed
with the project activity.

The CMM deliberating at the Coal Mine Zory was vented in the atmosphere through the ventilation of the
nearby mines and the migration to the surface. Existing legislation is primary orientated on increasing
safety of active coal mine operations thus facilitating and enforcing devel opment of degasification and
ventilation systems at coal mines. There are also no requirements for post mining CMM. Therefore
current practices and economic conditions prevent the project from being implemented and clearly
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prevent the development of CMM utilisation activities. Thisisthefirst project in Poland which uses post
mining CMM as afeed stock.

The project is afirst of its kind activity according to the “Tool for the demonstration and assessment of
additionality” (Version 06.0.0) EB 65 as there are no other examples within the applicable geographical
area (Poland) delivering the same output within the cal culated output range between 1,007 and

3,201 kWel which the same

(a) Energy sourceffuel;
(b) Feed stock;
(c) Size of ingtallation (power capacity):
(i) Micro (as defined in paragraph 24 of Decision 2/CMP.5 and paragraph 39 of Decision
3/ICMP.6);
(ii) Small (as defined in paragraph 28 of Decision 1/CMP.2);
(iii) Large
Furthermore as concluded after the barrier analysis there is an alternative remaining and it is not the
proposed activity without JI, which proofs the barrier due to prevailing practice

This project isthe “first of itskind” in Poland using CMM from an abandoned coal mine.

Technology barrier

The project isthe first CMM utilisation project by means of CHP units from an abandoned minein
Poland. CMM has varying quality and its combustion is not that smple asthis of natural gas, whichis
reflected in the high service demand of the engines. The gas quality and amount are not possible to be
forecasted for other as only short terms. It depends not only on the amounts of the gas in the underground,
but also on the geology and hydraulic circumstances caused through the mine water flow and venting of
the bordering mines. According to the experience from other European countries sometimesit is not
possible to proceed with the extraction at the primarily chosen location but only to continue or enhance
the activity at new ones. Also the experiences done in another European countries show, that the
maintenance of thistechnology isvery cost intensive. Therefore there is a clear technology barrier for the
realisation of the proposed project.
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Financial barrier

See step 2.

Sub-step 3b. Influence of the barriersidentified on the alter native baseline scenario

The only viable aternative to the proposed activity was the continuation of the former situation. Since
this scenario does not require any additional investment or changesin the technology, it is not affected by
the barriers described above.

Step 4. Common practice analysis

Venting the captured CMM into the atmosphere is the common practice in the coal sector of Poland.
There were other major examples of using even the CMM from active mines for heat or power generation
that have been implemented only with a precognition of additional emission trade revenues. There are
some additional technology problems, if itis CMM from abandoned mine. The project is an activity first
of its kind according to “ Tool for the demonstration and assessment of additionality” (Version 06.0.0) EB
65 and so not a common practice.

The proposed activity is not acommon practice and afirst of itskind.

Conclusion

The impact of approval of the proposed project activity will allow the crossing of the financia hurdles
and other barriersthat otherwise would prevent the project from being implemented. The project is
additional.
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B.3.  Description of how the definition of the project boundary isapplied to the project:

Baseline

The baseline shall be established in accordance with the appendix B of the Guidance on criteriafor baseline
setting and monitoring.

Table B-4: Overview on emissions sources included in or excluded from the project boundary

Sour ce Gas Justification / Explanation

Emissions of CH4 {Included The main emission source.

methane a5 aresult The amount of methane to be rel eased depends on the
of venting amount of coal produced. The baseline scenario for

the project activity not implemented asa Jl project is
taken into account.

Emissions from CO, |Excluded |Thereare no systemsfor heat and power inthe
destruction of applicable baseline scenario.
methane in the

CH, |Excluded |Thereare no systemsfor heat and power inthe

baseline applicable baseline scenario.

N,O |Excluded |[Thereareno systemsfor heat and power inthe
applicable baseline scenario.

Grid eectricity CO, |Excluded |CO, emissions associated to the same quantity of

generation electricity than eectricity generated, asaresult of the
(electricity provided use of methane are excluded.
to the grid)

CH, |Excluded Excluded for simplification. Thisis conservative

N,O |Excluded |[Excluded for smplification. Thisisconservative

Captive power CO, |[Included In the baseline scenario heat would be generated by the
and/or heat, and coal boilers. CO, emissions associated to the same
vehiclefue use guantity of heat than heat generated, as aresult of the

use of methane are included only for displacement of
heat in units not considered by EU-ETS

CH, |Excluded Excluded for simplification. Thisis conservative

N,O |Excluded |[Excluded for smplification. Thisis conservative
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Table B-5: Overview on emissions sources included in or excluded from the project boundary

Project activity

Sour ce Gas Justification / Explanation

Emissions of CH, |Excluded |Only the changein CMM emissions release will be taken

methane as aresult into account, by monitoring the methane used or destroyed

of continued venting by the project activity.

On-sitefuel CO, |Included |Theown ectricity consumption of the cogeneration units

consumption due to (coaling fans) isincluded.

the project activity, uded | The dlectrici ,  th _

including transport CO, |Exclu T e ectr|C|ty con;umpﬂon of t evacugm pumps s not

of the gas included in the project boundary. There is assumed, that the
efforts for venting and capturing of the methane by the
bordering mines against the present extraction are
comparable or higher. Thusthe extraction is performed
both in the baseline and project scenario.

CO, |Excluded |Theelectricity consumption of the CHP unit during the
down timeis not included in the project boundary asitis
not significant.*

CH, |Excluded |Excluded for simplification. Thisis conservative. This
emission source is assumed to be very small.

N,O |[Excluded [Excluded for smplification. Thisisconservative. This
emission source is assumed to be very small.

Emissions from CO, |Included |From the combustion of methane in the heat and power

methane destruction generation.

Emissionsfrom CO, |[Included [Actually NMHC accounts less than 1% by volume of the

NMHC destruction extracted coal mine gas, so NMHC has been excluded for
estimating the emission reductions. However the NMHC
amount will be monitored on aregular basis and the
emissions will be included if the NMHC concentration will
exceed 1%.

Fugitive emissions of [CH, |Included |A small amount of uncombusted methane, 0.5% for each

unburned methane unit, will be accounted to keep conservative.

Fugitive methane CH, |Excluded |Excluded for simplification. Thisemission sourceis

! The average per year over the crediting period isless than 1% of the annua average and does not exceed the amount of 2,000

t CO,¢. Reference JISC " Guidance on Criteriafor Basdline Setting and Monitoring”.
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emissions from on- assumed to be very small.
site equipment
Fugitive methane CH, |Excluded [Not applicable to the project
emissions from gas
supply pipelineor in
relationto usein
vehicles
Accidental methane |CH, [Excluded [Thisemission sourceis assumed to be very small.
release
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Figure B-3: Project boundary

Overlap of the project activity and the baseline
Asthere was no use of methane in the baseline, an overlap of the project activity is not possible.
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Baseline Emissions

Baseline emissions are given by the following equation

BEy: BEMDy+ BEMRy‘l‘ BEUse,y ( 1)

where

BE, = baseline emissionsin year y (tcoze)

BEwmpy = Baseline emissions from destruction of methane in the baselinein year y (tcoze)

BEwmry = Baseline emissions from release of methane into atmospherein year y (tcoze) that is
avoided by the project activity

BEusey = Baseline emissions from the production of power, heat or supply to gas grid replaced by

the project activity inyeary (tcoze)

M ethane destruction in the baseline

The project activity uses methane which otherwise would be exhausted into the atmosphere. Thereis no
use of this part of methane in the baseline.
BEMDy= 0 ( 2)

Methanereleased in the atmosphere

The baseline emissions from release of methane into the atmosphere in the year y (BEwry) is obtained by the
following equation:

BEwry = (CMMp),)X GWPGy4 (3)
CMMp; = MMgigei + MMggi (4
MMELec engt = EG eng1/ 1jpower INCViy X pcha (5)
where

CMMp;, = CMM captured, sent to and destroyed by usei in the project activity

inyear y (expressed in tCHa)

GWPcpy4 = Global warming potential of methane (21 tCO2e/tCHa)
MMeggei = Methane destroyed in the flare i

MMeLecenn = M ethane destroyed in the power plant i

EGeng1 = Electricity generation (MWh)

Tpower = Efficiency of the power plant

NCV = Net calorific value of methane

PCH4 = Density of methane

The emissions reductions from displacement of heat generation are described as follows:

BEussy = HGengi X EFneat-gen (6)

where
HGEngi = Heat generation
EFteat-gen= CO, emission factor of coal fired heating
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L eakage

Theformulafor leakage is given asfollows:

LEy= LEdy+ LEo,y

Where:
LEy
L Ed,y

(7)

Leakage emissionsin year y (tCOz€)
L eakage emissions due to displacement of other baseline thermal energy uses of

methane in year y (tCO2€)

LEoy

L eakage emissions due to other uncertaintiesin year y (tCOz¢€)

Displacement of baseline thermal energy uses

There is no use of methane in the baseline which could be displaced by the project activity.

Emission Reduction

ERy=BEy- PEy-LEy (8)
where
ERy = Emission reductions of the project activity during the year y(t CO2)
BEy = Baseline emissions during the year y (t CO2)
PEy = Project emissions during the year y (t CO2)
LEy = leakage emissionsin year y (t CO2) =0

Data/ Parameter: BEy

Data unit; t COgEq

Description: baseline emissionsin year y (tcooe)

Time of determination/ During the project implementation,

monitoring

Source of data: Monitored data

Value of data applied

Justification of the choice of

data or description of

measurement methods and

procedures (to be) applied

QA/QC procedures: Monthly recorded

Any comment: Calculated using formulae in section B3

Data/ Parameter: BEwrY

Data unit; t COgEq

Description: Baseline emissions from release of methane into atmospherein year y

(tcoze) that is avoided by the project activity

Time of determination/
monitoring

During the project implementation.

Source of data:

Monitored data

Value of data applied

Justification of the choice of

The amount of methane will be calculated from in dependence from the load of

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




{@ JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 oviece
\l‘\,v‘y ~v
Joint Implementation Supervisory Committee page 31

data or description of
measurement methods and
procedures (to be) applied

the CHP installed in the project activity and the efficiency of the power
production. The load is determined from the measurement of the operating
time of the system and staff reporting. The operating hours are a part of the
monthly reporting of the project activity.

The GWP for methane is determined after the IPCCC

QA/QC procedures: Monthly recorded

Any comment: Calculated using formulae in section B3
BEMR,y = (CM MPJ’V)X GWPcha

Data/ Parameter: BEwpy

Data unit: t CO%gq

Description: Baseline emissions from destruction of methane in the basdlinein year y
(tCOZe)

Time of determination/ Ex ante

monitoring

Source of data:

Value of data applied 0

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

There are no systems for heat and power in the applicable baseline
scenario.

QA/QC procedures:

Any comment:

Data/ Parameter: PCumhc

Data unit: %

Description: Concentration (in mass) of NMHC in extracted gas (%), to be measured on wet
basis

Time of determination/ yearly

monitoring

Source of data: Monitored data

Value of data applied

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Actually NMHC accounts less than 1% by volume of the extracted coal
mine gas, so NMHC has been excluded for estimating the emission
reductions. However the NMHC amount will be monitored on aregular
basis and the emissions will be included if the NMHC concentration will
exceed 1%.

QA/QC procedures: The determination will be provided by an appropriate analysis.

Any comment:

Data/ Parameter : BEysey

Data unit; t COgEq

Description: Baseline emissions from the production of power, heat or gas supply to grid
replaced by the project activity inyear y (tCO2¢) in units not considered
by EU-ETS

Time of determination/ Ex ante

monitoring

Source of data: Monitored data

Value of data applied
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Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

QA/QC procedures:

Any comment: In order to avoid of double counting of emissions only emission reduction ,
as aresult of the use of methane for heat displacement in units not
considered by EU-ETS will be claimed.

Calculated using formulae in section B3:  BE, sy = BEneay

Data/ Parameter: CMMp;,

Data unit: tCHa4

Description: CMM captured, sent to and destroyed by use i in the project activity in year
y

Time of determination/ During the project implementation, monthly

monitoring

Source of data: Monitored data

Value of data applied

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

The amount of methane destroyed in flares and engines will be measured by
measuring equipment consisting of flow and power meters, methane detectors,
thermometers and pressure gauges. The equipment fulfils Polish requirements
for billing within the gas and oil industry sector. Calibration according to the
producer instructions, legal and operation requirements.

QA/QC procedures: See Section D.2

Any comment: CMMp;= MMggei + MMgeci
Data/ Parameter: GWPc4

Data unit; tCOZEq /tCH4

Description: Global warming potentia of methane
Time of determination/ Ex ante

monitoring

Source of data: IPCC

Value of data applied 21 tCO2¢e/tCH4

Justification of the choice of

data or description of

measurement methods and

procedures (to be) applied

QA/QC procedures:

Any comment:

Data/ Parameter: CEFchq

Data unit; tCOZEq /tCH4

Description: Carbon emission factor for combusted methane
Time of determination/ Ex ante

monitoring

Source of data: IPCC

Value of data applied 2.75 tCO2e/tCH4

Justification of the choice of
data or description of
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measurement methods and

procedures (to be) applied

QA/QC procedures:

Any comment:

Data/ Parameter: CMM BLy

Data unit: t CH4

Description: CMM that would have been captured , sent to and destroyed by usei in the
baseline scenario in year y

Time of determination/ Ex ante at the start of the project

monitoring

Source of data: Project site

Value of data applied 0

Justification of the choice of| There are no systems for heat and power in the applicable baseline

data or description of scenario.

measurement methods and

procedures (to be) applied

QA/QC procedures:

Any comment:

Date of completion of the baseline study: 21 August 2012
Name of person / entity setting the baseline: AlinaMroz, / Carbon-TF B.V.
See Annex 1 for detailed contact information.
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| C.1. Startingdate of the project:

Thefirst test extraction and experiments on the CMM potential were made in spring 2009. The project
activity started its operation in January 2010.

| C.2.  Expected operational lifetime of the project:

At least 15 years, equal to 180 months, if the CMM amounts will be appropriate

| C.3. Length of the crediting period:

3 years (2010 — 2012), equa 36 months, within the Kyoto-period 2008-2012.

The crediting period can extend beyond 2012 subject to the approval by the host party. The crediting
period will not extend beyond the operational lifetime of the project.

| D.1. Description of monitoring plan chosen:

A monitoring plan according to the JI approach after JISC and the Guidance on criteriafor baseline
setting and monitoring is applied for the project.

General remarks to the Monitoring Plan:

e Social indicators such as number of people employed, safety record, training records, etc, will be
availableto the verifier;

e Environmental indicators such as dust emissions, NO,, or SO, will be available to the verifier. These
indicators are being reported to the Regional Supervisory Authority on an annual basis,

e |PCC default factors have been taken from the 2006 |PCC Guidelines for National Greenhouse Gas
Inventories. [IPCC-2]
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Figure D-1: Data collected for the monitoring
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Data / Parameter: CONSEeLECPs

Data unit: MWh

Description: Additional electricity consumption for use or destruction of methane, if
any

Time of determination/ Ex post

monitoring

Source of data: Research, measurements

Value of data applied 0

Justification of the choice of | The additiona electricity consumption lowers the amount of electricity fed

data or description of in into the grid. Asthe net electricity production is monitored during the

measurement methodsand | monitoring of the own consumption is obsolete for the already installed
procedures (to be) applied | location.

QA/QC procedures:

Any comment:

Data/ Parameter: MMELEC Eng1

Data unit: tCH4

Ti me of_determl nation/ monthly

monitoring

Description: M ethane destroyed in the power plant
Source of data: calculated

Value of data applied

Justification of the choice of | The amount of methane will be estimated in dependence from the energy

data or description of generation of the CHP installed in the project activity and the efficiency of the
measurement methodsand | power production.

procedures (to be) applied

QA/QC procedures:

Any comment: MMeLec engr = EG Engt/ T power INCV y X PcH4

Data / Parameter: T)power

Data unit: %

Time of determination/ in dependence from load of the plant and according to the manufacturer
monitoring data of the plant

Description: Energy efficiency of the plant

Source of data: Calculated

Value of data applied

Justification of the choice of| The efficiency in dependence from load of the plant is provided by the
data or description of manufacturer

measurement methods and
procedures (to be) applied

QA/QC procedures:

Any comment: The energy efficiency of the plant depends on the achieved load of the
plant and will be calculated for the given operational case as monthly
average. The calculation of achieved efficiency in dependence of the load
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| will beinterpolated and based on the val ues given by the manufacturer

Data / Parameter: NCVy

Data unit: TJGg

Time of determination/ Ex ante

monitoring

Description: Net caorific value of methane

Source of data:

Polish legal source: 2008/Dz.Ust 183/1142

Value of data applied

50

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

QA/QC procedures:

Any comment: With 1MJ=0.2778 kWh and pc14=0.717 kg/m®
NCV 1=9.96 kWh/m3

Data/ Parameter : Ti

Data unit: hours

Ti m_e of_determl nation/ During the project implementation

monitoring

Description: Operating hours of the plant

Source of data:

measured

Value of data applied

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

The amount of the operating hours is necessary for the determination of the
load factor of the plants

QA/QC procedures: Operating hours are daily and monthly reported by the staff
Any comment:

Data/ Parameter: L Feng

Data unit: %

1 me Of. LI e During the project implementation

monitoring

Description: The load factor of the plant

Source of data: calculated

Value of data applied

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

The achieved capacity isto cal culate as a monthly average from of the
operating hours and generated power versus the theoretical capacity of the
plant. The load factor is necessary for the final efficiency of power
production in the plant. The calculation of achieved efficiency in
dependence of the load will be interpolated and based on the values given
by the manufacturer.

QA/QC procedures:

Operating hours are daily and monthly reported by the staff.

Any comment:

L Feng= EG Engt/Ti/P,
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Data/ Parameter: P,

Data unit: kWel

Time of determination/ Ex ante/ex post

monitoring

Description: Theoretical electrical capacity of the plant
Source of data: Manufacturer’s data

Value of data applied

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

QA/QC procedures:

Any comment: Thetheoretical capacity isindividual for each engine installed
within the project capacity. The theoretical capacity can change
subject to technical improvement and innovation made in
cooperation with the engine manufacturer.

Data/ Parameter: MM Fare

Data unit: tCHa

Description: Methane destroyed in the flarei

Time of determination/ Continuous, recorded at least every 20 minutes

monitoring

Source of data:

Measured / calculated

Value of data applied

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

The amount of methane will be measured by measuring equipment
consisting of flow and power meters, methane detectors, thermometers and
pressure gauges. The equipment fulfils Polish requirements for billing
within the gas and oil industry sector. Calibration according to the producer
instructions, legal and operation requirements.

QA/QC procedures:

Any comment:

Data/ Parameter : Ta

Data unit: K

Description: Temperature of exhaust gas

Time of determination/ Continuous, recorded at least every 20 minutes
monitoring

Source of data: M easurement

Value of data applied

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

QA/QC procedures:

Any comment:

Theefficiency is set to 99.5%. Thiswill be verified by ayearly evaluation.
See Annex 3 for justification. The run time of the flare is monitored by
continuous measurement of the exhaust gas temperature
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Data/ Parameter: Effriae

Data unit: %

Description: Efficiency of methane destruction/oxidation in the flare
Time of determination/ Ex ante

monitoring

Source of data: IPCC

Value of data applied 99.5%

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

QA/QC procedures:

Any comment: In difference to the flaring tool a combustion efficiency of 99.5%, according
to the IPCC guidelines (see also ACM0008 Version 1 and Version 2), has
been taken into account instead of the default value of 90% as given in the
flaring tool. See Annex 3
The approach is already approved in the final determined project 0077

Data / Parameter: EG eng

Data unit: MWh

Description: Electricity generation

Time of determination/ continuous

monitoring

Source of data: measured

Value of data applied

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Continuous measurement with summation, recorded hourly in the
Vattenfall’s control system

QA/QC procedures: Calibration according to the producer instructions, legal and operation
requirements. The power meters fulfil the requirements for billing. They
allow an automatic reading from the Vattenfall’s control room.

Any comment:

Data/ Parameter: EGueaty

Data unit: MWh

Description: Heat generation by project

Time of determination/ monthly

monitoring

Source of data: M easurements

Value of data applied

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

QA/QC procedures:

Cadlibration according to the producer instructions, legal and
operation requirements.

Any comment:
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Data/ Parameter: NCVy

Data unit: TJGg

Description: Ex ante

Time of determination/ Net caorific value of methane

monitoring

Source of data: Polish legal source: 2008/Dz.Ust 183/1142

Value of data applied

50

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

QA/QC procedures:

Any comment: With IMJ=0.2778 kWh and pc14=0.717 kg/m®
NCV=9.96 KWh/m3

Data / Parameter: EffeLec

Data unit: %

Description: Efficiency of methane destruction/oxidation in power plant

Time of determination/ Ex ante

monitoring

Source of data: IPCC

Value of data applied 99.5%

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

QA/QC procedures:

Any comment: Set at 99.5%(IPCC)

Data/ Parameter: CEFnMHC

Data unit:

Description: Carbon emission factor for combusted non methane hydrocarbons (various)
Time of determination/ Once ayear

monitoring

Source of data:

measured

Value of data applied

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

QA/QC procedures: The determination will be provided by an independent laboratory or
appropriate measurement
Any comment: To be obtained through periodical analysis of the fractional

composition of captured
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Data/ Parameter: PCnmHC

Data unit: %

Description: NMHC concentration (in mass) in extracted gas
Time of determination/ Annually

monitoring

Source of data: Concentration meters, optical and calorific

Value of data applied

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

QA/QC procedures:

Any comment: To be abtained through periodical analysis of the fractional
composition of captured

Data/ Parameter: GWPcha

Data unit: tCOz¢e/ tCH4

Description: Global warming potentia of methane

Time of determination/ Ex ante

monitoring

Source of data:

Value of data applied 21 tCO2e/tCH4

Justification of the choice of

data or description of

measurement methods and

procedures (to be) applied

QA/QC procedures:

Any comment:

Data/ Parameter: EFgiec-gen

Data unit: t CO,/ MWh

Description: CO, emission factor of the grid

Time of determination/ Ex ante

monitoring

Source of data: KOBiZE/Poland

Value of data applied 0.812 tcoo/MWh

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

A standardised carbon emission factor for the Polish Grid as determined by
KOBIZE:

http://www.kobize.pl/materialy/jicdm/JI-

wskaznik_referencyjny 26sie2011 publik.pdf

QA/QC procedures:

Any comment:
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Data/ Parameter: CEFch4

Data unit: tCO2e/tCH4

Description: Carbon emission factor for combusted methane
Time of determination/ Ex ante

monitoring

Source of data:

Value of data applied

44/16 = 2.75 tCO2e/tCH4

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

QA/QC procedures:

Any comment:

Data/ Parameter: EFeat-gen

Data unit; tco2 1GJ Heat

Description: CO, emission factor of coal fired heating

Time of determination/ Ex ante

monitoring

Source of data: IPCC 2006 / Polish legal source: 2008/Dz.Ust 183/1142

Value of data applied

0.118tcop /GJ Heat

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

The standard carbon emission factor from the IPCC guidelines together with
a combustion efficiency of 80% has been taken as a conservative approach.
Thevaluefor “Coking Coal” / “Other Bit. Coal” of 94.5 tco, /TJ has been
chosen. Thisisthe value with the lowest carbon emissions, thus thisis
conservative for coal displacement.

QA/QC procedures:

Any comment:

EFeast-ger= 0.0945/ 0.8 = 0.118 tcop /GJ peat
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D.1.1.2. Description of formulae used to estimate proj ect emissions
(for each gas, sour ce etc.; emissionsin units of CO, equivalent):

Project emissions are defined by the following equation
PEy = PEME+ PEMD + PEUM ( 9)

Project emissions from energy use to capture and use methane (PEye), is obtained by the equation:
PEme = CONSeLecps X EFgec (10)

where CONSELEC,PJ =0
as the resulting net energy produced (energy produced lowered by the own consumption) is monitored.

All utilisation units are supplied with CMM from the CMM suction system of the coa mine. The CMM
pressure provided by the suction system is sufficient for the operation of al utilisation units and no
further compression is needed. The CMM suction system is always in operation for safety reasonsin the
underground of the coal mine, in the case of the project through the venting systems of the neighbouring
mines. The CMM suction system would be also in operation in the absence of the project; in this case the
part of methane would be ssimply blown into the atmosphere. Thus the energy use for capture of the
methane is outside the project boundaries and only the part for use methane is regarded.

The power generator and the cogeneration unit need additional power especidly for the cooling fans. The
power amount consumed by the power generation units lowers the amount of energy fed in into the grid.

Project emissions from methane destroyed (PEyp) can be obtained by the equation

PEmp= (MMg+MMegec) X (CEFchs+ 1 X CEFRwmne)  (11)

with:

I = PCumnc/ PCchia (12

where:

PEvp Project emissions from CMM destroyed (t CO.eq)

CEFcha Carbon emission factor for combusted methane (2.75 t CO.eq/t CH4)
CEFuMbc Carbon emission factor for combusted non methane hydrocarbons (various)

(t COeg/tNMHC)
r Relative proportion of NMHC compared to methane
PCchia Concentration (in mass) of methane in extracted gas (%)

PCamHe NMHC concentration (in mass) in extracted gas (%)

Uncombusted methane from flaring and end uses (PEyu) can be obtained through the equation:

PEUM = GWPCH4 X [ MM|:| X (1-Efﬂ:|) + MMELEC X (1 - EffELEC)] ( 13)
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D.1.1.3. Relevant data necessary for determining the basegline of anthropogenic emissions of
greenhouse gases by sourceswithin the project boundary, and how such data will be collected and
ar chived:

Data/ Parameter: BE,

Data unit: t COseq

Description: Baseline emissionsin year y

Ut me of_determl TEHeR Monthly monitored

monitoring

Source of data:

monitored data

Value of data applied

Calculated

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

QA/QC procedures:

Any comment: calculated using formulae in Section D.1.1.4, see below

Data/ Parameter: BEwry

Data unit: t COgeq

Description: Baseline emissions from release of methane into the atmospherein year y

that is avoided by the project activity

Time of determination/
monitoring

monthly

Source of data:

Value of data applied

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

The amount of methane will be measured by measuring equipment
consisting of flow and power meters, methane detectors, thermometers
and pressure gauges. The equipment fulfils Polish requirements for billing
within the gas and oil industry sector. Calibration according to the
producer instructions, legal and operation requirements.

QA/QC procedures:

Monthly recorded

Any comment:

Calculated using formulae in section B3
BEMR’y = (CM Mp\]’y)X GWPCH4
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Data/ Parameter: BEysey
Data unit: t CO2Eq
Description: Baseline emissions from the production of power, heat or gas supply to

grid replaced by the project activity inyear y (tCO2e€) in units not
considered by EU-ETS

Time of determination/
monitoring

During the project duration

Source of data:

Monitored data

Value of data applied

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

QA/QC procedures:

Any comment: In order to avoid of double counting of emissions only emission
reduction , as aresult of the use of methane for heat displacement in
units not considered by EU-ETS will be claimed.

Calculated using formulae in section B3:  BEysy = BEpeay

Data / Parameter: BEheat,y

Data unit; t COZEq

Description: Baseline emissions from the production of heat by the project activity in

year y (tCO2e)

Time of determination/
monitoring

During the project duration

Source of data:

Monitored data

Value of data applied

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Thetotal emissions reductions from displacement of the same quantity
of heat as heat generated, that otherwise would be produced in boilers by
use of fossil fuels.

determination/monitoring

QA/QC procedures:

Any comment: BEreay = EGreaty X EFpieat-gen

Data/ Parameter : CMMp;

Data unit: tena

Description: CMM captured, sent to and destroyed by use i in the project activity in
yeary

Time of During the project implementation, monthly

Source of data:

Monitored data

Value of data applied

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

The amount of methane destroyed in flares and engines will be measured
by measuring equipment consisting of flow and power meters, methane
detectors, thermometers and pressure gauges. The equipment fulfils
Polish requirements for billing within the gas and oil industry sector.
Calibration according to the producer instructions, legal and operation
requirements.

QA/QC procedures:

See Section D.2
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| Any comment: | CMMpy= MMpei + MMaeci
Data/ Parameter: GWPc4
Data unit: t COZeq/ tcha
Description: Global warming potential of methane
Time of determination/ Ex ante
monitoring
Source of data: IPCC
Value of data applied 21
Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied
QA/QC procedures:
Any comment:
Data/ Parameter: CEFch4
Data unit; t COZeq/ t CH4
Description: Carbon emission factor for combusted methane
Time of determination/ Ex ante
monitoring
Source of data: IPCC
Value of data applied 2.75
Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied
QA/QC procedures:
Any comment:
Data/ Parameter: EGueaty
Data unit: MWh
Description: Heat generation by project
Time of determination/ monthly
monitoring
Source of data: M easurements

Value of data applied

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

QA/QC procedures:

Calibration according to the producer instructions, legal and
operation requirements.

Any comment:
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D.1.1.4. Description of formulae used to estimate baseline emissions (for each gas, source etc.;

emissionsin units of CO, equivalent):

BE, = BEwry + BEusy (14)

The baseline emissions from release of methane into the atmospherein the year y (BEMR,y) is obtained

by the following equation:
BEw Ry = CM MPJ’y X GWPCH4 ( 15)

BEUse,y = BEheat,y = EGHEATyX EFHeat—gen ( 16)

The emissions reductions from displacement of power generation are not taken under account.

consistent with thosein section E.):

Data/ Parameter :

Data unit:

Description:

Time of determination/
monitoring

Source of data:

Value of data applied

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

QA/QC procedures:

Any comment:

not applicable

D.1.2.2. Description of formulae used to calculate emission reductions from the project (for
each gas, source etc.; emissionsemission reductionsin units of CO, equivalent):

not applicable

In accordance with methodologica tools the following leakages should be considered:

1 Displacement of baseline thermal energy uses

2 CBM drainage from outside the de-stressed zone

3. Impact of the emission reducing project on coal production
4 Impact of the emission reducing project on coa prices
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Leakage in the project is very unlikely as:

1. there is no use of methane in the baseline

2. Thereis no CBM involved hence no leakage occurs from CBM drainage from outside the de-
stressed zone

3. Thereis no impact of the emission reducing project on coal production as the project is
independent from any present coal production

4, Thereis no impact of the emission reducing project on coal prices asthe project isindependent
from any present coal production.

D.1.3.1. If applicable, please describe the data and information that will be collected in order

to monitor |leakage effects of the project:

not applicable

D.1.3.2. Description of formulae used to estimate leakage (for each gas, source etc.; emissions

in units of CO, equivalent):

not applicable
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D.1.4. Description of formulae used to estimate emission reductionsfor the project (for each gas,
sour ce etc.; emissiongemission reductionsin units of CO, equivalent):

The greenhouse gas emission reduction gained by the project over a period is the difference between the
total baseline emissions over the period and the total project emissions over the period. Thisis given by
the equation:

ER, = BE, - PE, (17)

where;

ER,  Emissions reductions of the project activity during the year y (t CO.q)
BE, Baselineemissionsduring theyeary (t COyy)

PE, Project emissions during the year y (t COsq)

To maintain a consistent and reliable performance of the automatic controlling and monitoring system an
adequate quality control and assurance procedures will be implemented that is regulated by the calibration
standards and quality norms of the national legislation. Under these requirements of quality control
system, regular maintenance and testing regime to ensure accuracy of flow meters, gas-analysers,
electricity and heat measuring instruments will be provided. All measuring instruments will be calibrated
periodically, according to the technical and legal requirements. The calibration protocols will be archived
and provided for the purposes of project verification to the independent entity. A consistency check for all
measurement data and the cal culation of the emission reductions will be carried out and reported monthly.

D.2. Quality control (QC) and quality assurance (QA) proceduresundertaken for data
monitored:
Data Uncertainty level Explain QA/QC procedures planned for these data, or why
of data such procedures are not necessary.
(high/medium/low)
NMHC low The determination will be provided by an appropriate measurement.

Concentration

Power production

low

The indication of the measurement instrument should be controlled
one-time during the final inspection by the manufacturer. The
gauge has usually hardly any fluctuations and no recalibration is
needed.

The indication of the measurement instrument should be controlled
during the regular inspections while the operation time and a gauge
which is obviously out of order should be substituted.

Methane amount

low

The indication of the measurement instrument should be controlled
one-time during the final inspection by the manufacturer. The
equipment fulfils Polish requirements for billing within the gas and
oil industry sector. Calibration is according to the producer
instructions, legal and operation requirements.
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Irrespective the monitoring plan all installed aggregates and gauges should be controlled during the
regular inspections, at least weakly, to assure a proper operation of the facility. Beside the monitored
values any other values which are needed for the supervision of the plant should be logged.

Any gauge or apparatus which is detected as obvioudy out of order should be substituted.

Furthermore emissions measurement for dust, CO, NO etc. for all combustion units will be carried out
and archived as required by the legal requirements of the Polish Authorities.

The plantsinstalled in the project are designed to run fully automatic, so that the operating personnel have
only to supervise the correct operation of the plant and the plausibility of the collected and monitored
data. In case of disturbances the plant will be shut down automatically and no unintended emissions are
caused.

The operator of the capturing station is responsible for the measurement of the whole amount of captured
methane, the amount of methane sent to the operator of proposed project. The measured amounts are
relevant for invoices for the CMM used by the project operator.

The operator of the plant is responsible for the operation and maintenance of all measurement equi pment.
Calibration procedures are in accordance to the producer instructions, legal and operation requirements.
The power meters fulfil the requirements for billing. They allow an automatic reading from the
Vattenfall’s control room.

The protocols should be stored as a part of balance of the operating company.

All stored datawill be kept during the whole operation period of the plant and furthermore for at least 5
years. All printed and validated reports and invoices are to be stored for at least two years after the last
transfer of ERUs for the project. Storage of scanned reportsis alowed, due to the internal quality
guidelines of the project operator.

The relevant process data collected by the project operator are: methane input, methane concentration,
CHP-worked hours, power and heat production, exhaust gas temperature of the flare. The power plant and
all relevant process data are to be observed daily by the staff. The process data are to be collected and
archived monthly.

The power production is measured by measuring devices maintained by the grid operator, asthey are
relevant for invoicing. The readout of the measurement is automatically. The quality of the measurement
isthereafter high.

All measuring equipment isto calibrate according to the producer instructions, legal and operation
requirements.

The plant manager is responsible for the preparation of the standardised monthly report. Heisasoin
charge for the preparation of the summarised monthly and yearly reports, which should be revised by the
project manager.

The plant manager is keeping an operational journal which includes the following information:
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e compilation and description of all data recorded, required for the calculation of the emission
reductions

e description of al records to be kept during the regular inspections, including all corrective action
undertaken

o manually logged data collected during the regular inspections
e particular events
o al calibrations carried out, incl. al calibration protocols

All data should be continuously checked for consistency, completeness and integrity by project devel oper.
A detailed plausibility check should be carried out at least monthly.

Based on the procedure described above a detailed annual report should be prepared by LNG Silesiaand
confirmed by the verifier.

The responsible staff members of the project operator LNG Silesia have been trained on the handling with
CMM-utilisation units and the applied monitoring systems by the plant producer. Those trained personnel
of the operator isthe basis and responsible for operating and monitoring of this project.

D.4.  Name of person(s)/entity(ies) establishing the monitoring plan:

Date of completion of the monitoring plan: 21 August 2012
Name of person / entity setting the monitoring plan: AlinaMroz / Carbon-TF B.V.
See Annex 1 for detailed contact information.
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| SECTION E. Estimation of greenhouse gas emission reductions

| E.1. Estimated project emissions:

The following calculations are based on the baseline determined in section B. All CMM which is burned
in the cogeneration unit is concurrently avoided CMM, which would otherwise escape to the atmosphere
in absence of the project.

The project emissions PE are calculated presuming that NMHC has not to be regarded (r = 0).

Table E-1 — Estimated project emissions

Estimated project emissions [t COzeq]

Year| 2008 | 2000 | 2010 | 2011 | 2012 2013-2017
M ethane destruction
flaring 413 0 0 44,738
heat generation 0 0 0 0 0 0
power generation 0 0 3,595 7,131 7,131 64,783
additional power consumption 0 0 0 0 0 1,692
sum 0 0 4,008 7,131 7,131 111,213

| E.2. Estimated leakage:

There is no leakage estimated in this project.
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| E3. ThesumofE.l.and E.2..
Table E-3 — Estimated project emissions and |leakage
Estimated project emissions and leakage [t COzeq]
Year| 2008 | 2000 | 2010 | 2011 | 2012 2013-2017
M ethane destruction
flaring 0 0 3,153 0 0 341,635
heat generation 0 0 0 0 0 0
power generation 0 0 26,441 52,451 52,451 476,510
additional power consumption 0 0 767 18,668
sum 0 0 29,594 52,451 53,218 836,813
E.4. Estimated baseline emissions:
Table E-4 — Estimated baseline emissions
Estimated baseline emissions [t COzeq)
Year| 2008 | 2009 | 2010 | 2011 | 2012 2013-2017
M ethane destruction
flaring 0 0 3,153 0 0 341,635
heat generation 0 0 0 0 0 0
power generation 0 0 26,441 52,451 52,451 476,510
production of heat that is
displaced by the project 0 0 767 18,668
Sum 0 0 29,594 52,451 53,218 836,813
E.5. Difference between E.4. and E.3. representing the emission reductions of the project:

See table E-6 in section E.6.
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E.6.

Table providing values obtained when applying formulae above:

Table E-6 — Project emissions and emission reductions during the lifetime of the

project (2008-2012)

Estimated project
emissions (tonnes of

Estimated |eakage
(tonnes of CO2

Estimated baseline
emissions (tonnes of

Estimated emissions
reductions (tonnes of

Year CO2 equivalent) equivalent) CO2 equivalent) CO2 equivalent)
2008 0 - 0 0
2009 0 - 0 0
2010 4,008 - 29,594 25,586
2011 7,131 - 52,451 45,320
2012 7,131 - 53,218 46,087

Total t co? equiv. 18,269 - 135,262 116,993

prospected emissions for the years 2013-2017
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Estimated project Estimated leakage | Estimated baseline | Estimated emissions
emissions (tonnes of (tonnes of CO2 emissions (tonnes of | reductions (tonnes of
Y ear CO2 equivalent) equivalent) CO2 equivalent) CO2 equivalent)
2013 11,222 - 85,672 74,451
2014 24,998 - 187,785 162,787
2015 24,998 - 187,785 162,787
2016 24,998 - 187,785 162,787
2017 24,998 - 187,785 162,787
Total t cop equiv 111,213 - 836,813 725,600
Zory-lemm

——Baseline emissions [t CO2]

----Project emissions [t CO2]

— —Emission reduction [t CO2]
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FigureE-1- Baseline emissions, project emissions and emissions reduction; total project
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| SECTIONF. Environmental impacts

F.1. Documentation on the analysis of the environmental impacts of the project, including trans-

The CHP-unit does not use the natural resources: water, ground and landscape, so that no impairment on
nature or landscape is given. The facility does not produce any waste, sewage or condensate. Due to the
very high operational safety standards supplied a very low accident hazard is given.

The plant requires an approval by the Polish Environmental Authorities. The combustion processes are
designed to comply for the Polish emissions limits.

The facility causes no harmful environmenta impacts. In fact the utilisation of otherwise unused CMM
reducesin an active manner the amount of CMM which is released to the atmosphere and provides
significant benefits for the global climate production by converting the harmful methane into the less
harmful carbon dioxide.

Furthermore the operation of the plant creates additional jobs.

Beside the positive effect on the global climate protection, no trans-boundary impacts occur.

There are no significant environmental impacts expected. No environmental impact assessment is needed.
The plant has to fulfil the requirements of the Polish regulations.

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



{@ JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 oviee
=g ~

Joint Implementation Supervisory Committe page 56

SECTION G. Stakeholders' comments

| G.1. Information on stakeholders commentson the project, as appropriate:

A locd stakeholder consultation is required during the authorisation procedure, by the building law, the
law of city and regional planning, environmental law. The stakeholder rights are described in the
administrative law. The stakehol ders were consulted according to the regulations.

The project operator LNG Silesia has applied for the building permit in accordance with the current
legidlation. Parties involved in the procedure were: Municipality Zory, District Building Supervision in
Pszczyna, District Mining Authority. As the necessary preliminary administrative step was the achieving
of a decision about the conditions for the building development plan. This decision was given by the
Municipality Zory after examination of the ownership right and other stakeholder”s rights and interests.
According to the Polish legidlation every stakeholder can raise objection, if his rights and interests are put
at risk.

During the plant building the stakehol ders had to be informed about the character of the plant and all risks
that could occur.

No objection was raised during the administrative procedure or during the construction and operational
time of the plant.

Furthermore, a Project |dea Note was presented to the Polish Ministry of Environment and a state
Environmental Funding Institution (NFOSIGW) due to obtain a Letter of Endorsement for the project.
The opinion of NFOSIGW in August 2009 was positive. The Letter of Endorsement was issued in July
2010.
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Annex 1

CONTACT INFORMATION ON PROJECT PARTICIPANTS

Proposer and project operator

Organization: LNG Silesia
Street/P.O.Box: Ul. Rogera
Building: 24

City: Rudy
State/Region:

Postal code: 47-430
Country: Poland
Phone: +48 32 324 46 52
Fax: +48 32 324 46 51
E-mail:

URL:

Represented by: Artur Kostka
Title: CEO
Salutation: Mr.

Last Name: Kostka
Middle Name:

First Name: Artur
Department:

Phone(direct):

Fax (direct):

Mobile:

Personal e-mail:

akostka@lngsilesia.pl
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Consultant and investor, buyer of the emission reduction certificates

Organization: Carbon-TF B.V.
Street/P.O.Box: Ka denkerkerweg 158
Building:

City: Tegelen (Venlo)
State/Region:

Postal code: 5932 CZ

Country: Netherlands

Phone: +31 (0) 77 351 7985
Fax: +31 (0) 77 354 8687
E-mail: info@carbon-tf.com
URL.: www.carbon-tf.com
Represented by: Clemens Backhaus
Title: Managing Director
Salutation:

Last Name: Backhaus

Middle Name:

First Name: Clemens
Department:

Phone(direct):

Fax (direct):

Mobile:

Personal e-mail: ba@carbon-tf.com

Contact person for the purpose of the project:

Organization: Carbon-TF B.V.
Street/P.O.Box: Ka denkerkerweg 158
Building:

City: Tegelen (Venlo)
State/Region:

Postal code: 5932 CZ

Country: Netherlands

Phone:

Fax: +31 (0) 77 354 8687
E-mail: info@carbon-tf.com
URL.: www.carbon-tf.com
Contact person: AlinaMroz

Title: Director Business Devel opment
Salutation:

Last Name: Mroz

First Name: Alina

Mobile: +49 (0) 173 98 00 663
Personal e-mail: mr@carbon-tf.com

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




{@ JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 oviece
\l‘\,v‘y ~v
Joint Implementation Supervisory Committe page 59

Annex 2

BASELINE INFORMATION

Justification of the methane amount taken for the baseline estimation

Evaluation of the geological documentation and the results of production tests were taken for the
estimation of the size of the utilisation units. Furthermore there was the recommendation of the involved
authority to capture the minimum amount of 10 m3/min of pure methane. Thefirst operational results of
the ingtalled equipment proved the correctness of the assumed amounts of methane to treat. The
supporting documents regarding the assumption were provided to the AIE.

Power own consumption of the cogeneration units

The power own consumption of the power generation units is estimated ex ante as of 3.5% of the
generated power. Thisratio is based on the experience made with over 100 CMM CHP modulesin
Germany.

Proj ect emission

The project emissions during the down times of the plant are not considered in the calculation. Asthey
are very small and not significant, they are not necessary to be encompassed by the project boundaries.
Thisisin accordance with the JISC's Guidance on criteria for baseline setting and monitoring.

Efficiency of the cogeneration units

The firing capacity, efficiency, power and heat output of the cogeneration units depend mainly on the gas
guality, especially the methane concentration. Average values, based on the experience made on
comparable unitsin Germany have been taken into account.

Baseline Carbon Emission Factor for the Polish power grid

A standardised carbon emission factor for the Polish Grid as determined by KOBIiZE
http://www.kobize.pl/materialy/jicdm/JI-wskaznik_referencyjny 26sie2011 publik.pdf
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K ey elements of the basgline

Data/ Parameter: BE,

Data unit: t COpeq

Description: Baseline emissionsin year y
Time of_determl nation/ Monthly monitored
monitoring

Source of data:

monitored data

Value of data applied

Calculated

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

QA/QC procedures:

Any comment: calculated using formulae in Section D.1.1.4, see below

Data/ Parameter: BEwry

Data unit: t COseq

Description: Baseline emissions from release of methane into the atmospherein year y

that is avoided by the project activity

Time of determination/
monitoring

monthly

Source of data:

Value of data applied

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

The amount of methane will be measured by measuring equipment
consisting of flow meters, methane detectors, thermometers and pressure
gauges. The equipment fulfils Polish requirements for billing within the gas
and oil industry sector. Calibration according to the producer instructions,
legal and operation requirements.

QA/QC procedures: Monthly recorded
Any comment: Calculated using formulae in section B3
BEMR’y = (CM ijyy)X GWPCH4
Data/ Parameter: BEysey
Data unit: t CO2Eq
Description: Baseline emissions from the production of power, heat or gas supply to

grid replaced by the project activity inyear y (tCO2€)

Time of determination/
monitoring

During the project duration

Source of data:

Monitored data

Value of data applied

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

QA/QC procedures:

Any comment:

In order to avoid of double counting of emissions the emission reduction
caused by the project activity is to proceed from the appropriate set-aside
in the national allocation plan.

Calculated using formulae in section B3
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| | BEysy = BEheaty

Data / Parameter: BEheat,y

Data unit: t CO2Eq

Description: Baseline emissions from the production of heat by the project activity in
year y (tCO2e)

Time of determination/ During the project duration

monitoring

Source of data: Monitored data

Value of data applied
Justification of the choice of| Thetotal emissions reductions from displacement of the same quantity of
data or description of heat as heat generated, that otherwise would be produced in boilers by use
measurement methods and of fossil fuels.

procedures (to be) applied

QA/QC procedures:
Any comment: BEheat,y = EGpeaty X EFeat-gen
Data/ Parameter: MMELEC Eng1
Data unit: tCH4
Time of determination/
o monthly
monitoring
Description: M ethane destroyed in the power plant
Source of data: calculated

Value of data applied
Justification of the choice of | The amount of methane will be estimated in dependence from the energy
data or description of generation of the CHP installed in the project activity and the efficiency of
measurement methodsand | the power production.

procedures (to be) applied

QA/QC procedures:
Any comment: MMeLec engr = EG Engt/ T\ power INCV y X PcH4
Data/ Parameter: T)power
Data unit: %
Time of determination/ in dependence from load of the plant and according to the manufacturer
monitoring data of the plant
Description: Energy efficiency of the plant
Source of data: Calculated

Value of data applied
Justification of the choice of | The efficiency in dependence from load of the plant is provided by the
data or description of manufacturer

measurement methods and
procedures (to be) applied
QA/QC procedures:

Any comment: The energy efficiency of the plant depends on the achieved load of the
plant and will be calculated for the given operational case as monthly
average. The caculation of achieved efficiency in dependence of the load
will be interpolated and based on the values given by the manufacturer
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Data/ Parameter: NCVy

Data unit: TJGg

Time of determination/ Ex ante

monitoring

Description: Net calorific value of methane

Source of data:

Polish legal source: 2008/Dz.Ust 183/1142

Value of data applied

50

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

QA/QC procedures:

Any comment: With IMJ=0.2778 kWh and pc14=0.717 kg/m®
NCV=9.96 KWh/m3

Data/ Parameter: Ti

Data unit: hours

Time of determination/ . o .

monitoring During the project implementation

Description: Operating hours of the plant

Source of data:

measured

Value of data applied

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

The amount of the operating hoursis necessary for the determination of the
load factor of the plants

QA/QC procedures: Operating hours are daily and monthly reported by the staff
Any comment:

Data/ Parameter: L Feng

Data unit: %

Ut me Of. LRI During the project implementation

monitoring

Description: The load factor of the plant

Source of data:

calculated

Value of data applied

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

The achieved capacity isto cal culate as a monthly average from of the
operating hours and generated power versus the theoretical capacity of the
plant. The load factor is necessary for the final efficiency of power
production in the plant. The calculation of achieved efficiency in
dependence of the load will be interpolated and based on the values given
by the manufacturer.

monitoring

QA/QC procedures: Operating hours are daily and monthly reported by the staff.
Any comment: L Feng= EGEngt/Ti/P,

Data / Parameter: P

Data unit: kWel

Time of determination/ Ex ante/ex post
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Description:

Theoretical electrical capacity of the plant

Source of data:

Manufacturer’s data

Value of data applied

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

QA/QC procedures:

Any comment: Thetheoretical capacity isindividual for each engine installed
within the project capacity. The theoretical capacity can change
subject to technical improvement and innovation made in
cooperation with the engine manufacturer.

Data / Parameter: MM Fiare

Data unit: tCHa

Description: Methane destroyed in the flare i

Time of determination/ Continuous, recorded at least every 20 minutes

monitoring

Source of data:

Measured / calculated

Value of data applied

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

The amount of methane will be measured by measuring equipment
consisting of flow and power meters, methane detectors, thermometers and
pressure gauges. The equipment fulfils Polish requirements for billing
within the gas and oil industry sector. Calibration according to the producer
instructions, legal and operation requirements.

QA/QC procedures:

Any comment:

Data / Parameter: TrL

Data unit: K

Description: Temperature of exhaust gas

Time of determination/ Continuous, recorded at least every 20 minutes
monitoring

Source of data:

M easurement

Value of data applied

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

QA/QC procedures:

Any comment: Theefficiency is set to 99.5%. Thiswill be verified by ayearly evaluation.
See Annex 3 for justification. The run time of the flare is monitored by
continuous measurement of the exhaust gas temperature

Data/ Parameter: Effriae

Data unit: %

Description: Efficiency of methane destruction/oxidation in the flare
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Time of determination/ Ex ante
monitoring

Source of data: IPCC
Value of data applied 99.5%

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

QA/QC procedures:

Any comment: In difference to the flaring tool a combustion efficiency of 99.5%, according
to the IPCC guidelines (see also ACM0008 Version 1 and Version 2), has
been taken into account instead of the default value of 90% as given in the
flaring tool. See Annex 3
The approach is already approved in the final determined project 0077

Data/ Parameter: EG engi

Data unit: MWh

Description: Electricity generation

Time of determination/ continuous

monitoring

Source of data: measured

Value of data applied

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Continuous measurement with summation, recorded hourly in the
Vattenfall’s control system

QA/QC procedures: Calibration according to the producer instructions, legal and operation
requirements. The power meters fulfil the requirements for billing. They
allow an automatic reading from the Vattenfall”s control room.

Any comment:

Data/ Parameter: EGueaty

Data unit: MWh

Description: Heat generation by project

Time of determination/ monthly

monitoring

Source of data: M easurements

Value of data applied

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

QA/QC procedures: Calibration according to the producer instructions, legal and
operation requirements.

Any comment:

Data / Parameter: NCVy

Data unit: TJGg
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Description: Ex ante
Time of determination/ Net calorific value of methane
monitoring
Source of data: Polish legal source: 2008/Dz.Ust 183/1142
Value of data applied 50
Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied
QA/QC procedures:
Any comment: With 1MJ=0.2778 kWh and pc14=0.717 kg/m®
NCVy=9.96 kWh/m?3
Data/ Parameter: EffeLec
Data unit: %
Description: Efficiency of methane destruction/oxidation in power plant
Time of determination/ Ex ante
monitoring
Source of data: IPCC
Value of data applied 99.5%
Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied
QA/QC procedures:
Any comment: Set at 99.5%(1PCC)
Data / Parameter: CEFnmHC
Data unit:
Description: Carbon emission factor for combusted non methane hydrocarbons (various)
Time of determination/ Once a year
monitoring
Source of data: measured
Value of data applied
Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied
QA/QC procedures: The determination will be provided by an independent |aboratory or
appropriate measurement
Any comment: To be abtained through periodical analysis of the fractional
composition of captured
Data / Parameter: PCnmtc
Data unit: %
Description: NMHC concentration (in mass) in extracted gas
Time of determination/ Annually
monitoring
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Source of data: Concentration meters, optical and calorific

Value of data applied

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

QA/QC procedures:

Any comment: To be obtained through periodical analysis of the fractional
composition of captured

Data/ Parameter: GWPcha

Data unit: tCO2¢/ tCH4

Description: Global warming potential of methane

Time of determination/ Ex ante

monitoring

Source of data:

Value of data applied 21 tCO2e/tCH4

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

QA/QC procedures:

Any comment:

Data/ Parameter: EFgiec-gen

Data unit: t CO,/ MWh

Description: CO, emission factor of the grid
Time of determination/ Ex ante

monitoring

Source of data: KOBIiZE/Poland

Value of data applied 0.812 tcoo/MWh

Justification of the choice of| A standardised carbon emission factor for the Polish Grid as determined by
data or description of K OBiZE:

measurement methodsand | ., /\yw.kobize.pl/materialy/jicdm/Ji-

procedures (to be) applied | g a7k _referencyiny 26sie2011 publik.pdf

QA/QC procedures:

Any comment:

Data/ Parameter: CEFchHa

Data unit: tCO26/tCH4

Description: Carbon emission factor for combusted methane
Time of determination/ Ex ante

monitoring

Source of data:

Value of data applied 44/16 = 2.75 tCO2e/tCH4

Justification of the choice of
data or description of
measurement methods and
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procedures (to be) applied

QA/QC procedures:

Any comment:
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Data/ Parameter: EFieat-gen

Data unit; tco2 1GJ Heat

Description: CO, emission factor of coal fired heating

Time of determination/ Ex ante

monitoring

Source of data: IPCC 2006 / Palish legal source: 2008/Dz.Ust 183/1142

Value of data applied

0.118tcop /GJ Hea

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

The standard carbon emission factor from the IPCC guidelines together with
a combustion efficiency of 80% has been taken as a conservative approach.
Thevaluefor “Coking Coal” / “Other Bit. Coal” of 94.5 tco, /TJ has been
chosen. Thisis the value with the lowest carbon emissions, thus thisis
conservative for coal displacement.

QA/QC procedures:

Any comment:

EFeast-ger= 0.0945/ 0.8 = 0.118 tcop /GJ peat
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Annex 3

MONITORING PLAN

The monitoring planislisted in section D. In this section additional information concerning the flaring
technology used is given.

Justification of the combustion efficiency of the chosen flare

The methodological “Tool to determine project emissions from flaring gases containing methane”, EB 28
Meeting report, Annex 13, has been taken for the determination of the project emissions from flaring. In
difference to the flaring tool a combustion efficiency of 99.5%, according to the IPCC guidelines (see
also ACMO0008 Version 1 and Version 2), has been taken into account instead of the default value of 90%
asgivenin theflaring tool.

This approach was aready approved in the registered 2 track project “CMM dtilisation on the coa mine
Shcheglovskaya-Glubokaya of the State Holding Joint-Stock”, unfccc ID 0077.

German regulations

The chosen flare is designed in Germany to fulfil the German regulations for flaring of landfill gas. In
these regulations a minimum efficiency of 99.9 % isrequired. This efficiency is proved by a continuous
measurement of the combustion temperature, which has to be above 1,000°C, whereas a minimum
retention time of at least 0.3 sisrequired [TA-Luft]. Additionally the emissions of the flare have to be
verified every three years by a measurement.

In case of flaring of landfill gas the German Authorities started with a required combustion temperature
of 1,200°C. The temperature has been dropped to 1,000°C after first good experience in flaring of landfill
gas has been made. This minimum temperature of 1,000°C is claimed for landfill gas or gas from waste
utilisation plants only; in case of other gases e.g. CMM atemperature of 850°C is sufficient (there are no
polycyclic aromatic hydrocarbons contained in CMM).

A combustion temperature of more than 850°C assures the complete conversion of hydro carbons
contained in the fuel gasinto carbon dioxide with minimum proportion of carbon monoxide and marginal,
negligible fraction of other components containing carbon, so that an efficiency of minimum 99.9 % is
reached. Thisis state of the art and has been proven in humerous combustion plants in Germany and
throughout the world. There are no legal obligatory regulations about the monitoring of flaresin
Germany. According to the German [TA-L uft], these regulations have to be examined in every individual
case by the Authorising Authority. Normally a periodical emissions measurement of the main
components CO, NOx and total carbon, which indicates the combustion efficiency of the flare, hasto be
carried out every three years by an approved expert laboratory, ingtitute etc. At this the value of 20 mg/m?
total carbon in flue gas [TALUft] is taken.
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Description of the flare equipment

The flare, which is supposed to be used in this project, is an enclosed flare with a controlled combustion
process. The flare is designed for a combustion temperature of more than 850°C and a retention time of
about 0.3 sec. Theflareis afurther development of flares for landfill gas, which has been installed on
numerous landfill sitesin Germany, France, Belgium, Spain, Portugal, Hungary and Croatia.
Characteristic for landfill gas flaresis the continuous operation of the flaring process and the controlled
combustion process. The German Regulations require a minimum temperature of 1,000°C for landfill gas
flares and 850°C for CMM flares. To fulfil thislegal requirement a special design of the burning system
and an adequate controlling system is applied. The main difference to other flaring systemsisthe
controlled combustion process — the combustion temperature and combustion output are controlled and
regul ated.

Thefuel gasisfedin viaadistribution system into the combustion chamber. The main pipeis split upin
several distribution pipesfitted with nozzles, which are evenly distributed over the whole cross section of
the combustion chamber. The uniform distribution of the fuel gas provides a smooth combustion over the
whole cross section of the combustion chamber; generation of possible schlieren of uncombusted gasis
minimised in that way.

The combustion air is sucked in into the combustion chamber by the natural drought of the chimney effect
of the combustion pipe. The amount of the combustion air is regulated by lamellar lids in the supply air
inlet, whereas the lid position is controlled by the temperature in the combustion chamber. In that way the
desired value for the combustion temperature in the flare is kept constant. The retention time of 0.3 sis
achieved by the height of the flare pipe. The amount of the fuel gasis regulated by athrottle in the main
fuel gas conduit. Hereby the combustion output of the flare is controlled.

The given combustion output is automatically controlled by the control system. The flare has a minimum
combustion output, a which the minimum combustion temperature of 850°C can be reached and a
maximum combustion output, at which the minimum retention time can be reached. Both limiting values
are monitored by the control system. If the combustion temperature falls under the minimal value or the
combustion output exceeds the maximal value, the system is automatically shut down. Theflareis
provided with an automatic firing device and aflame detector. Both devices are standards from heating
boilers section. All process and operation data, especialy the combustion temperature and the CMM
amount is monitored, stored and archived.
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