Joint.lmplementation Supervisory Commiftee page 1
—
. CONTENTS
. B. Baseline
o] C Duration of the project / crediting period
] D Monitoring plan
i E. Estimation of greenhouse gas emission reductions
F. Environmental impacts
h G. Stakeholders’ comments
Annexes
- Annex 1: Contact information on project participants
Annex 2: Baseline information
Annex 3: Menitoring plan
i 2
.
)
o

Mot b

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



Coal Mine Methane Capture and Utilization at KWK Borynia Coal Mine, Poland
Version-2.4, November 6, 2009

At BORYNIA Coal Mine, CMM is productively used in little degree for captive heat generation by two
CMM-fired boilers (1.2MW x 2) and the rest is released to the atmosphere. The proposed project is
aimed at use of captured methane for energy production instead venting to the air. CMM will power
newly constructed Jenbacher J 612 GS gas engine employed to Combined Heat and Power System
(CHP) to produce 1819 kW of electrical and 1877 kW of thermal power. As the result 2,179 tonnes of
CH, will be destroyed. Additionally further emission reduction will be achieved through replacement of
import fossil grid energy heat and power to date used in the BORYNIA Coal Mine with in-plant power
generation. The rest of CMM continues to be released to the atmosphere as well.

All electricity and heat generated by this project will be consumed within Borynia Coal Mine. In
addition, Borynia Coal Mine will continue to purchase electricity from the Grid because net electricity
generation in this project (planned value: 11,787(MWh/yr)) is far below total demand of electricity in
Borynia Coalmine,

Table A-1 Historical data on Electricity demand in Borynia Coalmine (2004-2006)

Year Electricity Demand(MWh)
2004 158,554
2005 130,751
2006 133,862
Average | _ o 141,056

A3, Project participants:

>>
Please indicate if the
. Legal entity project participant Party involved wishes to
Party involved (as applicable) be considered as project
participant (Yes/No)
Poland Jastrzebska Spotka Weglowa S.A. No
(Host Party) (Jastrzebie Coal Company) '
: Kopalnia Wegla Kamiennego ,,BORYNIA™
(The BORYNIA Coal Mine)
Gléwny Instytut Gérnictwa
(The Central Mining Institute)
Japan The Chugoku Electric Power Co., Inc. No

Jastrzebska Spotka Weglowa S.A. (Jastrzebie Coal Company) — project owner, and project
implementation entity. State treasury sole propriety Company. Company manages five coal mines:
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“Borynia”, “Jas-Mos”, “Pniéwek”, “Zofiowka”, “Krupifiski” and the Material Logistics Plant. Total
mining area - 122 km?, Operational coal deposits - 285.81 million tons, Share capital - PLN 497 620 100,
employment — 19002C399 workers.

Kopalnia Wegla Kamiennego ,,BORYNIA” (The BORYNIA Coal Mine) —owner of project site and
responsible for project management. Coal mining plant, affiliate to JSW SA. Mining area - 17,4 km’,
Operational coal deposits - 35 864 thous. tones, employment — 3,431 workers.

[AS—"

Glowny Instytut Gr (Central Mining Instttute) - institute employed for JI procedure
performance and implementation. Scientific institute directly subordinated to the Minister of Economy,
working for the benefit of the mining industry.

The Chugolku Electric Power Co., Inc— Japanese Power Company pursuing implementation of the
project, participates in preparation of the JI project. The company acquires all ERUs generated in this
project.

A4, Technical description of the project:

| A.4.1. Location of the project: J
>>

| A.4.1.1._ Host Partyfies):
>>

Host country: Poland

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

>>
Slaskie Province (Wojewoddztwo Slaskic)

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

>>
Jastrzebie Zdroj City (fastrzgbie Zdroj)
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Figure A-1. Map of Poland, indicating Borynia Mine

A4.14, Detail of physical location, including information allowing the unique

ed

chlowe) covcrmg catchments areas of mty Jastrzcble ZdrOJ (95 500 1nhab1tants - 19 -800 enip]cyed in

industry) and communities: Swierklany, Mszana, and Pawtowice. Total of 17,4 km2 BORYNIA mining
area is predominately rural with low-density housing, farmlands, meadows, and woodlands. Residential
area with high-density housing or medium-density housing in Jastrzgbie Szeroka district occupies small
part of the mining area.

Upper Silesian Coal Basin lies in the historical regions of Upper Silesia in southern Poland and Czech
Republic. The basin constitute homogeneous geological and geographical area covering 5,4 thous. km®
and containing the largest coal deposit both in Czech and Poland. Deposit on level 1000 m is estimated at
70 million tones of which around 10-15% have been extracted to date. Except coal zink and lead are
mined in the region. Polish part of Upper Silesian Coal Basin is 4,5 thous. km’ being the most
industrialized and urbanized part of Poland. There are 50 mines, 17 foundries and steelworks, and 8
smelting plants, numerous coking plant, and power plants and other giving the heavies gas and dust
pollution not only in Poland, but all over Central Europe.

BORYNIA Coal Mine’s reserves are estimated of around 34,0 million tones. Currently it employs 3,431
people. The main is equipped with six shafts: the No 1 shaft (of 937m) is used for the output extraction
at the rate of up to 9,600 tonnes a day, the No 2,3,5 shafts are used for conveyance of men and materials.
Mineral is extracted from levels of 713m, 838m and 950m meters below ground. All seams are gassy and
classified to the third level of methane explosion hazard.

A.4.2. Technology(ies) to be employed, or measures, operations or actions to be
implemented by the project:

>>

The recovered methane shall be utilized in a newly constructed CHP located in BORYNIA Coal Mine
site. System will consist of gas engine, cooling system, control system and heat recovery unit. Extracted
CMM will power the Jenbacher gas engine (J 612 GS) of 4401 kW of power input, and 1819 kW and
1877 kW of electrical and thermal output respectively. Electrical efficiency is anticipated at 41.3%, and
thermal efficiency at 42.7% giving a figure of 84.0% of total system efficiency. CHP location is planned
on the coal mine area approx. 800 m distance away from methane recovery station. Thus the pipeline
connection needs to be constructed. Connections to switching station and to the pipeline are already
provided. The Methane Recovery Station is already installed, however, it needs to be renovated as it
becomes aging and probably causes several problems, especially gas engine failure as a result of leaking
compressor oil into CMM pipeline. CMM is captured by methane recovery station in volume of 20
m’/min per pure CH;. The methane content in recovered CMM ranges from 30% to 70%. Proposed
Jenbacher gas engine is designed to run on unprocessed CMM. Jenbacher gas engine is one of the best
available gas engine in the world which can be run with low concentration of methane.

A schematic for the CMM extraction and utilization is shown below:
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Electricity

pipeline @ 200 (800 m) 1819 kWe

7,5 m® CH,/min

Heat
1877 kWth

Figure A-2. Schematic view of the CMM collection and treatment system.

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:

>>

Borynia Coal Mine (the mine) possesses obsolete methane draining system, which consists of
underground pipeline network and a vacuum pump station on the surface. This draining system currently
captures CMM that is partially consumed by mine’s boiler house, while the remaining part of CMM is
emitted to the atmosphere. The mine neither captures nor uses CBM or PMM. Recovering Coal Mine
Methane (CMM) is a normal safety practice in a coal mining activity. There are no national, local or
sectoral legislation requiring compulsory extraction of the CMM. Up to date BORYNIA Coal Mine uses
captured methane in little extend to fire the boiler for bath house. Installed degasification system serves
only for safety reason. The mine does not possess equipment for utilization of all captured CMM due to
the lack of public funds and investments in coal sector.

Apart from destroying captured CMM the proposed project will contribute to GHG mitigation by
replacement of grid energy consumption with in-plant energy generated in CHP. According to the mine
methane emission forecast significant gas surpluses are anticipated only in first years of project
operation. Upon the presented forecast for BORYNIA Coalmine the significant decrease in absolute
methane emission is anticipated in 2010-2013 in comparison to IV quarter of 2009, when the emission
forecast amounts to 135 m°*CH,/min. From 2010 onwards methane emission in BORYNIA Coalmine
should rapidly diminish to the figures of 105 m>CH,/min in Ist quarter 2010, and 53 m’CH,/min in IVth
quarter 2010. It is anticipated the downward trend continue in subsequent years. In 2012 decrease
dynamics stabilizes at the level of 50-60 m’CH,/min.

Considering economic situation in the sector and other above mentioned factors it is very unlikely that
any advanced technology will be applied at the project mine site in addition to existing boiler house.
Thus, it is very likely that current practice will continue if project is not applied. No reduction of
methane emissions will occur. Detailed explanation of why BAU is the most probable scenario
representing the baseline is provided in Section B “Application of a baseline methodology™.

A.4.3.1. Estimated amount of emission reductions over the crediting period: J
>>
Length of the crediting period 4 years and 9 months
(31 March 2008 — 31 December 2012}
Year Estimate of annual emission reductions in tones of
CO, equivalent
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.
Year 2008 _ 33,971 .
Year 2009 _ 45,294 _
Year 2010 45,294 3
Year 2011 45,294 j
Year 2012 45,294
Total estimated emission reductions over the 215,147
. |.crediting period (tones of CO, equivalent) o o _
AR veTra sisavaig: SHITETE W’Sﬁ’l@nﬁdﬂﬁivun-- S e 43, R e
over the credltmg period/period within which I
ERUs are to be generated (tones of CO,
equivalent)

| A.5. Project approval by the Parties involved:

>>
The acceptance of the project by the host party, Poland with a Letter of Approval is expected.
The acceptance of the project by the investor party, Japan with a Letter of Approval is expected.
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B.1. Description and justification of the baseline chosen:

|

>>

ACMO0008 “Consolidated baseline methodology for coal bed methane and coal mine methane capture
and use for power (electrical and motive) and heat and/or destruction by flaring” version 03 approved by

CDM Executlve Board on 22 December 2006.

Approved consohdated basehne methodology ACM0008

The following tables B-1 and B-2 explain the reason why the methodology applies to this project:

Table B-1 Comparison of proposed extraction activities with applicability of the methodology

ACMO0008 Applicability Proposed extraction activities
surface drainage wells to capture CBM associated | Excluded

with mining activities

underground boreholes in the mine to capture pre | Included

mining CMM

surface goaf wells, underground boreholes, gas Excluded

drainage galleries or other goaf gas capture

techniques, including gas from sealed areas, to

capture post mining CMM

Ventilation CMM that would normally be vented Included

Table B-2 Comparison of proposed CMM utilizati

on activities with applicability of the methodology

ACMO008 Applicability Proposed CMM utilization activities
The methane is captured and destroyed through | Excluded
flaring

The methane is captured and destroyed through
utilization to produce electricity, motive power
and/or thermal energy, emission reductions may or
may not be claimed for displacing or avoiding
energy from other sources

CMM is collected and destructed by combustion in
the process of heat and power production.

The remaining share of the methane to be diluted
for safety reason may still be vented

Part of CMM is still vented in the proposed project

All the CBM or CMM captured by the project
should either be used or destroyed, and cannot be
vented

CMM collected in the project will be utilized for
heat and power production.

Besides the applicability, ACMO0008 also defines the types of activities that could not be applied for this
methodology. The proposed project does not involve any of those activities. (Table B-3)

Table B-3 Comparison of proposed project with inapplicable activities stated in the methodology

ACMO0008 Applicability

Proposed project activities

Operate in open cast mines

Underground operated coal mine

Capture methane from abandoned/decommissioned
coalmines

Both coal production and CMM extraction are
under way in the coal mine

Capture/use of vitgin coal-bed methane, e.g.
methane of hibh quality extracted from coal seams

independently of any mining activities

Extraction activities are concomitance with coal
production
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Use CO2 or any other fluid/gas to enhance CBM | No CBM extraction activities are involved in the
drainage before mining takes place project

The applicable conditions, key assumptions, scope of data, data source in the methodology fit the project.

The methodology is certain to lead to 2 transparent and conservative estimate of the emission reduction
of the project activity.

[P

The “Consolidated baseline methodology for coal bed methane and coal mine methane capture and use
for power (electrical and motive} and heat and/or destruction by flaring” is applied to the Borynia Coal
Mine in accordance with following steps:

I. Identification of the baseline scenario
2. Calculation of emissions reductions

1. 1dentification of the Baseline Scenario
Step 1. Identify technically feasible options for capturing and/or using CMM

Step 1a. Options for CMM extraction

Possible options technically feasible to capture CMM and comply with safety regulations could include:
A. Ventilation air methane;

B. Pre mining CMM extraction including CBM to Goaf drainage and/or Indirect CBM to Goaf only;

C. Post mining CMM extraction;

D. Possible combinations of options A, B, and C with the relative shares of gas specified.

Extraction of methane through option A (ventilation air methane) alone does not provide enough relief to
working conditions at the mine face to ensure safety. Options B (pre mining CMM), and C (post mining
CMM) are never utilized as a stand-alone remedies for reducing methane emission from coal mines or
stand-alone method to ensure the mining safety. In addition, low permeability coals in the mining area
prohibit option C from being technically feasible. Therefore, option B is the only technically feasible
option for CMM extraction.

In Borynia Coal Mine the coal seams a very low permeability. Therefore it is not possible to extract
CBM before strata is de-stressed due to mining of the coal unless applying special measure to enhance
CBM drainage. This is confirmed by the following statement. “On account of low gas permeability of
polish coals (around 1mD and lower) coal bed degasification are performed mainly in excavation
headings through surface or underground injector recovery stations.”

Also, it is unusual in Poland to utilize Post-mining CMM because of mainly economically reason. This is
confirmed by the following statement. “I is highly debatable to forecast both quantity and quality of
Abandon Mine Methane (AMM) emission, which results in increase of project economical risk. Also
negative in;pact of ventilation from neighboring coal mines on abandon excavations cannot be
excluded.”

! Source: Pawet KRZYSTOLIK , “UTILIZATION OF COALMINE METHANE IN COMBINED POWER
MANAGEMENT -OPPORTUNITY FOR COAL MINING COST-CUT.”, Chapter 2, Course materials 2002 of
School of Underground Mining. '

* Skorek, J. and Kalina, J., “POSSIBILITY OF UTILIZATION OF COAL BED METHANE IN POLISH AND
GERMAN MINES”, Chapter 2.3. The Silesian University of Technology
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Due to the low concentration of methane in the ventilation air and technical unavailability, this methane
" can not be utilised in Poland, So that the ventilation air methane is not considered in the PDD.

Therefore in the case of Borynia Coal Mine, option B is only one option that is technically feasible to
. extract CMM for utilizing purpose, which is the current situation at the Borynia Coal Mine.

Step 1b. Options for extracted CMM treatment

Several approached can be taken to treat the captured CMM at Boryma Coal Mine:

i. Venting;

ii. Using/destroying ventilation air methane rather than venting it;

iii. Flaring of CMM;

iv. Use for additional grid power generation;

v. Use for additional captive power generation;

vi. Use for additional heat generation;

vii. Feed into gas pipeline (to be used as fuel for vehicles or heat/power generation);
viii. Possible combinations of options i to vii with the relative shares of gas treated under each option
specified.

Some of these options were considered as possible alternatives for the bascline scenario. In Step 3 of this
section some of these options will be further developed into baseline scenario alternatives. The
generation of own energy is one of the requirements for developing this project. The destruction of
ventilation air methane (option ii) was not considered as the concentration of methane in the ventilation
air is too low to make destruction technical feasible.

The project activity is covered by the option viii. — the combination of option i. venting of CMM, option
v. captive power production, and option vi. heat generation.

Step 1c. Options for energy production

The Borynia Coal Mine has two CMM-fired boilers (1.2MW x 2) generating heat that covers a part of
on-site heat demand. Regarding heat production, as there is no barriers exist, continuing heat generation
by these existing boilers is considered as a baseline in each alternative scenario.

Realistic and credible alternatives available for the relevant forms of energy production are:

Electricity

El. Continue to use electricity from the National Power Grid
E2. Electricity from a new captive CHP on CMM

Heat
H1. Continue to use heat from existing CMM-fired boilers and the heat grid
H2. Heat from a new captive CHP, existing CMM-fired boilers and the heat grid

Step 2. Eliminate baseline options that do not comply with legal or regulatory requirements

All options are comply with Polish regal or regulatory requirements. (There is no law or regulation that
would restrict any of there options. Only if construction in implied than Sanitary norms and regulations
must be met and projects have to be reconciled with pertinent authorities (e.g. fire department, etc) )
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Step 3. Formulate baseline scenario alternatives :
As mentioned Step la., a combination of CMM ventilation and pre mining CMM extraction is the only
option that is technically feasible to extract CMM for utilizing purpose.

The following alternatives can be considered for implementation at the Borynia Coal Mine and these
alternatives are in compliance with the options as listed in step 1b and step 1c. For all possible
alternatives the mine has to extract the CMM from the mine for safety reasons. Therefore the alternatives

- ~below-assume-extraction-asdescribed-in step Ta-and-describe in detail the alternatives for treatment-and

NI

Nt} k.a—*..a—lJ‘

..

~ utilization.

Alternatives for CMM treatment includes:

Alternative 1. Venting of CMM along with existing heat generation (i+EI1+HI)

Recovered CMM would be partially used for on-site heat generation by the on-site existing boilers and
the rest of CMM will be vented to the atmosphere. The Borynia Coal Mine continues to use electricity
from the Power Grid. This is a Business As Usual scenario in the Borynia Coal Mine.

Alternative 2. Flaring of CMM along with existing heat generation (iii+E1+H1)

The surplus CMM from on-site heat generation by the on-site existing boilers may simply be destroyed
through flaring, While this option has not gained widespread acceptance in the coal mining community,
it has been successfully demonstrated in two industrialized countries: Australia and the United Kingdom.
The Borynia Coal Mine continues to use electricity from the Power Grid.

Alternative 3. Using CMM for additional on-site electricity and heat generation as well as for existing
heat generation (v+vi+EI+E2+H2)

The surplus CMM from on-site heat generation by the on-site existing boilers could be consumed in a
new CHP that generate electricity and heat for use directly at the coal mine. The shortage of electricity
will be supplied from the Power Grid.

Alternative 4. Using CMM for additional heat generation as well as for existing heat generation
(vi+EI+H2)

Recovered CMM could be consumed in a new boiler and the on-site existing boilers that generate heat
for captive use. This thermal energy could be in form of hot water, hot air, or steam. The Borynia Coal
Mine continues to use electricity from the Power Grid.

Alternative 3. Feeding CMM into the gas grid along with existing on-site heat generation (viit EI+1])
The surplus CMM from existing on-site heat generation could be to supply to the regional gas grid. The
gas can be used for heat generation and/or electricity generation for commercial/household use. This
alternative would require a piping infrastructure to transport the CMM to an existing CMM gas grid. The
Borynia Coal Mine continues to use electricity from the Power Grid.

Alternative 6. Using CMM for additional on-site electricity and heat generation and feeding the surplus
CMM into the gas grid (i+iv+v+E]+E2+H?2

Recovered CMM will be utilized in a new CHP that generate additional heat and electricity for on-site
use at the coal mine, and also in the existing boilers. The surplus CMM will be fed into the regional gas
gird. This alternative constitutes the proposed JI project activity without the incentive of the project as a

JI. The shortage of electricity will be supplied from the Power Grid.

Step 4. Eliminate baseline scenario alternatives that face prohibitive barriers
Barriers that are specific to alternative scenario are as follows:
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Alternative 1. Venting of CMM along with existing heat generation (it EI+HI)
This is BAU scenario. No barrier exists for this alternative.

Alternative 2. Flaring of CMM along with existing heat generation (iii+EI+H]I)

Flaring of the CMM 1is not required by the existing Polish regulation. Flaring also requires additional
cost without any revenue can be created. It has been successfully demonstrated in two industrialized
countries: Australia and the United Kingdom. So obviously, it faces barriers from investment,

Echnology

yand prevailing practice. Finally, the flaring of methane at coal mmes is not v1ewed favourable" e

e e el

by wdfkers underground due to the additional risk of fire and explos:on

Alternative 3. Using CMM for additional electricity and heat generation as well as for existing heat
generation (ivtv+EI+E2+H2)

This alternative is the project scenario without a JI incentive. In Poland, there is no favorable regulation
on tax reduction for CMM power generation. In addition, the capital cost will be huge and then the IRR
for this alternative is quite low as shown in Section B.2 of this PDD. Without the financial assistance
from JI, such investment in Poland is obviously not feasible. Therefore this alternative faces significant
problems.

Alternative 4. Using CMM for additional on-site heat generation as well as for existing heat generation
(vi+tEI+H2)

The Borynia Coal Mine already has a boiler house and supplies a part of necessary hot water, hot air and
steam. There is no reason for the project owner to put additional investment to install another gas fuclled
boilers without any JI incentive. So this alternative is not feasible.

Alternative 5. Feeding CMM into the CMM pipeline for off-site energy generation along with existing
on-site heat generation (viitEI+HI)

In this case a new connection to an existing pipeline has to be made. The costs of the lacking piping
infrastructure make this alternative economically not viable as shown in Section B.2 of this PDD.
Therefore this alternative faces a prohibitive barrier and is eliminated.

Alternative 6. Using CMM for additional on-site electricity and heat generation and feeding the surplus
CMM into the gas grid (i+tivtv+EI+E2+H2)

This alternative is a combination of Alternative 3 and Alternative 5. As mentioned above, this alternative
faces some barriers and is economically not attractive. This is proven in section B.2 of this PDD

As a result, a continuation of the existing situation which is to vent CMM into the atmosphere, generate
heat with the existing boilers, purchase of electricity from the grid (4lternativel) is the only plausible
baseline scenario candidates if without JI assistance.
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2. Calculation of emissions reductions

The emissions reductions created from the project is the net difference between the baseline emissions
and the project emissions for a given year. In order to calculate the difference, the baseline and project
emissions must first be determined.

2.1 Project Emission

- ~According to-AEM0O008/Version-03-Equation-(1); project-emissions are-defined in-Equation (B1.1}:—

PE, = PEye+PEMp+PEuM (B1.1)
Where:
PEy -Project emissions in year y (tCOze)
PEMe - Project emissions from energy use to capture and use methane (tCOze)
PEmp -Project emissions from methane destroyed (tCOze)
PEum - Project emissions from un-combusted methane (tCOz¢)

2.1.1. Combustion emissions from additional energy required for CMM capture and use

Project emissions, which are generated from the use of energy for capturing and utilizing methane
emitted in the project, are defined in ACMO0008/Version 03 Equations (2) to (B1.2). Additional heat
consumption CONSygarp; and additional fossil fuel consumption CONSgpossruerpr for capturing and
utilizing methane have been deleted from ACMO0008/Version 03 Equation (B1.2). However, in the
proposed project, the existing system for heat and fossil fuel would be used and the project activity does
not need additional heat or fossil fuel, there is no additional heat or fossil fuel consumption. Regarding
with additional electricity consumption, the project activity needs electricity for operating the Methane
Recovery Station and the CHP.

PEuys = CONSgiec, p * CEFgLec (B1.2)

Where:
PEME -Project emissions from energy use due to capture and use of methane (tCOze)
CONSgLec,m - Additional electricity consumption for capture and use of methane, if any
{(MWh) :
CEFELEC - Carbon emission factors for electricity grid applicable to Poland (tCOz2e/MWh)

2.1.2. Combustion emissions from use of captured methane

Project emissions from destructed methane are defined in ACMO0008/Version 03 Equation (3) to (B.1.3).
Incidentally, methane that is destructed through flaring, i.e. MDrL, and after being supplied to the gas
grid or used in vehicles, i.e. MDgag, have been deleted from ACM0008/Version 03 Equation (3) because
corresponding equipment does not exist.

PEmp = (MDgpec + MDygar) *(CEFcm +1 * CEFavmc) (B.1.3)

With:
r=PCrvmc/ PCcms (B.1.4)
Where:
PEmD -Project emissions from CMM/CBM destroyed (tCOze)
MDerEC -Methane destroyed through power generation (tCHa4)
MDugat -Methane destroyed through heat generation (tCHa)
CEFcns - Carbon emission factor for combusted methane (2.75 tCOze/tCHa4)
CEFxmuc ~Carbon emission factor for combusted non methane hydrocarbons (the
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concentration varies and, therefore, to be obtained through periodical analysis
of captured methane) (tCO2eq/ANMHC)

r - Relative proportion of NMHC compared to methane
PCc - Concentration (in mass) of methane in extracted gas (%)
PCravuc -NMHC concentration (in mass) in extracted gas (%)

~MDetEe =‘MMEI:EC'*"EffELEC'(‘B.1 5) : Ce _

- “Where.
MDeELzC - Methane destroyed through power generation (tCH4)
MMELEc - Methane measured and sent to CHP (tCH4)
EffeLec - Efficiency of methane destruction/oxidation in CHP

(taken as 99.5% from IPCC)

MDzeat = MMuzat * Effimat (B.1.6)

Where:
MDrzEat - Methane destroyed through heat generation (tCH)
MMHEAT - Methane measured sent to heat plant (tCH4)
Effuear - Efficiency of methane destruction/oxidation in heat plant

(taken as 99.5% from IPCC)

2.1.3. Un-combusted methane from flaring and uses

Project emissions of non-combusted methane are defined in ACMO008/Version 03 Equation (9) to
Equation (B.1.7). Incidentally, the measured amount of methane MM, used for the objective of i in
ACMO0008/Version 03 Equation (9) shall be the measured amount of methane MM,z sent to the power
plant, and the measured amount of methane MMygar sent to the heat generating plant.

PEuv= GWPcis * [MMg e *(1-EffaLac) + MMigar * (1-Effigar)] (B.1.7)

Where: _
PEumM -Project emissions from un-combusted methane (1COz¢)
GWPcr4 - Global warming potential of methane (21 tCOze/tCHa)
MMELEC -Methane measured sent to CHP (tCHa4)

Efferec .Efficiency of methane destruction/oxidation in CHP
(taken as 99.5% from IPCC)
MMzueaT -Methane measured and sent to heat plant (boiler house) (tCHa4)
Effumar -Efficiency of methane destruction/oxidation in heat plant (boiler house)

(taken as 99.5% from IPCC)

2.2 Baseline Emissions

BEy= BEwn,y+ BEvry (B.2.1)

Where: :
BEy -Baseline emissions in year y (1tCOze)
BEMD, y - Baseline emissions from destruction of methane in the baseline scenario in year y
(tCO2e)

BEMr,y -Baseline emissions from release of methane into the atmosphere in year y that is
avoided by the project activity (tCOze)
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2.2.1. Methane destruction in the baseline

BEMD,y = (CEFCH4 + T*CEch) *CMMBLth,y (B.2.2)

(OS]

Where:
BEMD,y -Baseline emissions from destruction of methane in the baseline scenario in year
—y- (tcgze_)__,_m__..___.______...__ e
T CMMBLhy T that would Aave 'een‘cap"ure" *:iﬁﬂ"des"roye" ’b"""’fhermal S
demand in the baseline scenario (tCH4)
CEFcm -Carbon emission factor for combusted methane (2.75 tCO,e/tCHy)
CEFnuic -Carbon emission factor for combusted non methane hydrocarbons (varies, and
should be obtained through periodical analysis of captured methane)
(tCO,eq/tNMHC)
r - Relative proportion of NMHC compared to methane
With:
r=PCrmic/ PCcn4
PCcus -Concentration (in mass) of methane in extracted gas (%)
PCraviic -NMHC concentration (in mass) in extracted gas (%)

Furthermore, CMMp.g, is obtained from ACMO0008/Version 03 Equation (12). Since
ACMO0008/Version 03 allows “Use of monthly data in cases where daily measured data cannot be
utilized,” use of monthly data shall be assumed in the project because daily data are not available.

12
CMM pLay= EITHBL,k (B.2.3)

Where:
CMMeLhy  -Pre-mining CMM that would have been captured and destroyed by thermal
demand in the baseline scenario (tCHa);

THaLx, -Methane used to serve estimated thermal energy demand in the baseline for
month k in year y;

TH - index for thermal use of CMM in the baseline, which includes on-site
consumption.

THpy i =(THg,/12)*d™  (B.2.4)

Where:
THBLy -Projected annual baseline thermal demand for year y (tCHa)
dx -Scalar adjustment factor for month k to reflect seasonal variations, such that
Zdi=12
d™y -maximum scalar adjustment factor for month k over the 5 years prior to the

start of the project (i.e. Zd"™>12)

The above contents can be arranged according to Equations (B.2.2), (B.2.3) and (B.2.4).

12
BEnmy = (CEFcruT*CEFac) * 3 (THp/12)d™,  (B.2.5)
k-1
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In Borynia Coal Mine, a part of recovered CMM is utilized and therefore destroyed in the baseline
scenario thorough heat generation by the existing boilers only for on-site consumption. In order to

" estimate the demand for CMM in the baseline scenario, ex-ante projections are calculated based on 5-

year historical data of CMM consumption at the existing boilers.

In order to account for methane in the monthly fluctuation in CMM demand, the maxim scalar
adjustment factor (d™™) is calculated based on 5-year monthly historical data of CMM consumption at

p ____—__th.e_existin.g_b.oilers e

=

.
q

1N r S

- N

2.2.2. Methane released into the atmosphere

Baseline atmospheric emissions of methane that are prevented by the project activities in year y are
defined in ACMO0008/Version 03 Equation (14) to Equation (B.2.6). Incidentally, since CBM and PMM
in ACMO0008/Version 03 Equation (14) are not pertinent to the project, the related equations are omitted.

BEMRy = GWPCH4* 12 (CMij’{,y - CNMBLL}.) (B26)

Where:

BEmry -Bascline emissions from release of methane into the atmosphere in year y that is
avoided by the project activity (tCOze¢)

i - Use of methane (flaring, power generation, heat generation, supply to gas grid to
various combustion end uses)

CMMEes,iy - Pre-mining CMM captured, sent to and destroyed by use / in the project in year y
(expressed in tCH4)

CMMBL,iy - Pre-mining CMM that would have been captured, sent to and destroyed by use i in
the baseline scenario in year y (expressed in tCHa)

GWPcie - Global warming potential of methane (21 tCO2e/tCH4)

Since CMMgy i, only indicates the portion of combusted methane by boiler house in the project scenario,
this shall be treated as CMMyy, iy, and moreover (E 2,3) shall be substituted.

12
BEwvry =GWPcus*[( CMMaprprgc y+ CMMepppear,y ) - £ (THe,,/12)d™7 ] (B.2.7)
k=1

2.3 Leakage

The leakage of JI project emissions may be a result of:
1. Displacement of baseline thermal energy uses
2. JI drainage from outside the de-stressed zone
3. Impact of JI project activity on coal production
4, Impact of JI project activity on coal prices and market dynamics.
Considering the proposed project:
1. Baseline thermal energy demand fall into “Where regulations require that local thermal
demand is met before all other uses, which is common in, then this leakage can be ignored.”

2. No CBM drainage involves
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3. No noticeable impact of JI Project activity on coal production since the degasification
activities are independent from the JI project.

4. No reliable scientific information is currently available to assess the risk of impact of JI
project on coal prices and market dynamics.

Therefore, no leakage effects need to be accounted for the proposed project.

2.4 Emission Reductions

The emissions reductions ensuing from the project are net difference between baseline emissions and
project emissions for a given year.

The emission reduction ZRy by the project activity during a given year y is the difference between the
baseline emissions (BE)) and project emissions (PEy), as follows:

ERy=BEy-PEy (BA4.l)

Where:
ERy -emissions reductions of the project activity during the year y (tCO2e)
BE,y -baseline emissions during the year y (tCO2e)
PFEy - project emissions during the year y (tCO2e)

B.2. Description of how the anthropogenic emissions of greenhouse gases by sources are
reduced below those that would have occurred in the absence of the JI project:

>>
Application of additionality test to project activity

The baseline methodology indicates The additionality of the project activity shall be demonstrated and
assessed using the version 3 of the “Tool for the demonstration and assessment of additionality” agreed
by the Executive Board.

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

ACMO0008 indicate that step I of the tool for the demonstration and assessment of additionality can be
ignored, therefore skip stepl.

| Step 2. Investment anh!ysis

Sub-step 2a. Determine appropriate analysis method:

For this project activity entitles related revenue from the sale of power in addition to ERU. Therefore,
simple cost analysis (Option I} cannot be applied, this means that either investment comparison analysis
(Option IT) or benchmark analysis (Option III) is adopted. Here, Option III is adopted.

Sub-step 2b — Option III. Apply benchmark analysis:

Benchmark analysis complies with this step, and the most appropriate financial indicator in this case is

internal rate of return (IRR). The IRR is a key indicator adopted by project investor. It can be influenced
by perceived technical and/or political risk and by the cost of money.

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

ST .

[EURE—



JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01

Joint Implementation Supervisory Committee page 17

As a benchmark for judging the feasibility of investment (hurdle rate), a stockholder expected rate of
return, which is calculated based on CAPM (Capital Asset Pricing Model) with reflecting a risk premium
and is generally used abundantly in Discount Cash Flow Method (DCF Method), is used. In addition,
since this project will be carried out as a self-financed project, it is not necessary to take into
consideration a funding cost for debt.

The calculation formula of the stockholder expected rate of return based on CAPM is as follows.

“Re = Ri+ B x (Rm—RD)

Where:
Re : Expected rate of return (hurdle rate)

Rf: Rate of return against the investment considered to be risk-free (usually long-term
government bond etc.)

B : Coefficient indicating a uncertain-return risk related to the enterprise characteristic
Rin : Average expected rate of return of a stock market

Each setting value and its explanation, and the result of a stockholder expected rate of return are shown
in the following table.

Table B-4. Calculation of Expected rate of return

Factor | Value Explanation

Rf 6.5% Assumed as the interests of the ten-year national bond of
Poland as 6.5%.

B 1.0~ Generally “B” of the power industry is set as 1 or less.

However, since this project will utilize CMM which has
uncertainty in supply, I think this B setting is conservative
enough.

Rm 11.31% | Cited Average expected rate of return of Warsaw Stock
Exchange Market from Mizoho Research Institute’s report’

Re 11.31% | hurdle rate

Thus a hurdle rate that might be assumed for this project using this method is 11.31%.

The key determinants of the project economic analysis are capital cost, operating and fuel costs and the
income (clectricity tariff, etc). Table B-5 presents key economic parameters and the IRRs of the project
scenario without a JI incentive (scenario 3) and other scenarios which generate financial benefits

(Scenario 4, 5 and 6).

Table B-5. Key economic parameters and the IRRs of the relevant scenarios

Indicator Scenario 3 Scenario 4 Scenario 5 Scenario 6

Total initial Cost 9,700(1000 PLN) | 6,248(1000PLN) | 5,600(1000 PLN) | 11,800(1000 PLN)

3 MIZUHO Report(11%, May, 2006) [Global comparison on stock markets -Change of the growth possibility and
the scale of world stock market, and performance after risk adjustment- |
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Remarks: "-" in IRR row mean that the profitability is too low to calculate IRR with excel function.

The resuits indicate that the above scenarios in Table B-5 are not financially attractive when compared to
the benchmark value of 11.31%.

Sub-step 2c. Sensitivity analysis
In the case of the scenarios 3, 4, 5 and 6, total initial cost, income (cost saving) and operating time are
parameters that are the mot influential factors to the IRR calculation and with uncertainty. Therefore, the
sensitivity analysis is preformed by raising and reducing these parameters from the assumption within

the range of 10%.
Table B-6. IRR(Pre tax) sensitivity analysis for the expected parameters
Scenario Sensitivity factors -10% -5% 0% 5% 10%
soona | Mtilcost 42% | 26% | 11% [ -02% | 1%
' 3 | Income{Cost Saving) -26% | -0.7% 1.1% 3.0% 4.8%
°  |Operatingtime | -42% | 00% | 11% | 2% | 34% |
cona | miiLcost ] 33% | 16% | 00% | -14% | 27%
4 | Income{Cost Saving) -3.0% ; -1.5% 0.0% 1.5% 31%
° loperatingtme | 3.0% | 15% | 0.0% | 12% | 20% |
Seonari | Mtafoost |- 183% | 194% | - | xS
5 | income{Cost Saving) - - - -19.0% | -17.7%
® |operatingtme | A S ]
Initial cost -7.5% | -10.3% | -13.1% | -16.2% -
Scenari [ e e o
6 | Income{Cost Saving) - - -131% | -9.3% | 8.2%
°  |operating time | ST ama% | 104% | 7%
Remarks: "-" mean that the profitability is too low to calculate IRR with excel function.
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Install Capacity }
- Electricity 1.819 (MWe) - - 1.819 (MWe) '
- Heat 1.877 (MWth) 4.8 (MWth) - 1.877 (MWth)
- CMM Sales - - All captured CMM | All captured CMM }
(MAX 56m3- (MAX 56m3-
mix/min) mix/min) B
Electrical energy saving | 184.91 PLN/kWh - - 184.91 PLN/kWh -
1 cost . . e T T _
" Heat energy saving cost | 22.05 PLN/GJ | 22.05 PLN/GJ | - 22.05 PLN/GJ :
(In case of replacing the ']
purchased heat)
Heat energy saving cost 0.14 PLN/GJ 0.14 PLN/GJ 0.14 PLN/GJ =
(In case of replacing the - i
gas boiler’s heat) x
CMM sales unit price 0.11 PLN/m3- - 0.11 PLN/m3-CH4 | 0.11 PLN/m3-CH4 :
CH4 }
IRR(Pre tax) 1.1% 0.0% - -13.1%
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From the calculation outcomes as shown in Table B-6, the IRR for the each scenario will vary to
different degrees with these three uncertain elements. The income is the most important factor affecting
the IRR among the two major uncertain elements, though it is unlikely to change largely during the
project period

In addition, the percent variations of sensitivity factors at which the IRR of the proposed project equals

considering this sensitivity analysis.

Step 3. Barrier analysis
Since Step 2 was implemented, Step 3 can be skipped.

Step 4. Common practice analysis

There are 40 coalmines at Silesia Region in Poland. But there are only five CMM CHP projects under
proposed technology in Poland — Halemba Coal Mine (0.54MWe), Biclszowice Coal Mine (0.54MWe),
Krupinski Coal Mine (3.0MWe + 3.9MWe) and Pniowek Coal Mine (3.9MWe). But these five CMM
CHP projects were installed using public funding such as EU PHARE aid. Therefore the proposed
activity is not common practice. :

In addition to these five CMM CHP projects, the preparation for two CMM CHP projects in Sosnica-
Makoszowy coafmine and Szczyglowice coalmine are under way as JI.

In conclusion, it is obvious that the scenarios 3, 4, 5 and 6 are not baseline scenario. Therefore without
additional support possible from JI, the project scenario (Scenario 3) will not occur. The proposed
project has strong additionality and can reduce the greenhouse gas emission. If the proposed project fails
to be registered as a JI project, this portion of emission reduction can not be realized.
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B.3.

P

A schematic overview of the special project boundary is presented in Figure B-1 below.
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Figure B-1. Project boundaries

Table B-7 below, taken from ACMO0008, illustrates which emissions sources are included and which are
excluded from the project boundary for determination of both baseline and project emissions.

Table B-7 Overview on emission sources included on or excluded from the project boundary

Include
Source Gas or Note
lud
Emissions o  methane as a CH, Include Main emission source.
result of venting
CMM is used for heat generation for captive
Emission from destruction €0, Included consumption in the baseline scenario.
of methane in the baseline | CH,4 Excluded | Excluded for simplification. This is conservative,
N,O Excluded | Excluded for simplification. This is conservative,
Grid electricity generation | CO; Excluded Exclu‘d od flor hav01d1]1::grs ﬂ,i.i. n direct dop ble
(electritity provided by the counting under the EU- . This is conservat.lve.
ird) CH, Excluded | Excluded for simplification. This is conservative.
g . N,O Excluded | Excluded for simplification. This is conservative.
Captive power’heat and | CO, Excluded | No fossil-fuel is applied in the baseline scenario.
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vehicle fuel use CH,
‘ N,O

Emissions of methane as a

result of continued venting CHa Excluded

Only the change in CMM emission release will be
taken into account by monitoring the methane
used or destroyed by the project activity.

If additional equipments such as compressors are

ssquited. on.top of what is required for purely |

On-site fuel consumption
due to the project activity,

LUZ ek 1n01ud-'é=u....__. =

energy
equipment should be accounted for.

drainage, consumption

including transport of the

gas CH, Excluded

Excluded for simplification. This emission source
is assumed to be very small.

N,O Excluded

Excluded for simplification. This emission source
is assumed to be very small.

Emissions from methane Co, Included

From the combustion of methane in heat/power

CH, Included

destruction generation.

Emissions from NMHC Only if NMHC exceeds 1% by volume of
destruction €O, Included o acted CMM.

Fugitive  emissions  of Small amount of methane will remain unburned in

unburned methane heat/power generation.

Fugitive methane

emissions from on-site | CH, Excluded | Excluded for simplification.

equipment

Fugitive methane

emissions frc?m gas gupply CH, Excluded Excludec_l for simplification, but taken into
pipeline or in relation to account in leakage.

use in vehicles

Accidental methane release | CEL Excluded Excluded for simplification. This emission source

is assumed to be very small.

>>
Details of the baseline study are included in Annex 2.
Date of completion: 27/1/2009.

The baseline was determined by:

Name/origination Project participant

Project Participate Yes/No

Hideo Yata
The Chugoku Electric Power Co., Inc.

Tel --81-82-323-6424
Fax +81-82-523-6422

4-33, Komachi, Naka-ku, Hiroshima, 730-8701, Japan Yes

Teruyuki Okada
Mizuho Corporate Bank, Ltd.

Japan
Tel -+81-3-5220-7179
Fax +81-3-3201-6582

5-1, Marunouchi 2-chome, Chiyodaku, Tokyo 100-8333, No
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>>
The starting date of project implementation is on August 28th, 2007

[

>>
15 years 0 months

C.3. Length of the crediting period:

>>
4 years and 9 months ( from March 31, 2008 to December 31, 2012)
If this JI project will be eligible for ERU trading during next commitment period, the crediting period

will be extended by another 5 years and 3 months.

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




J0 —HQTH—UO—OV ..-OBOQ A0J Qmu-w %
373 JO SN ST "9007 I9qUISSE

“Juoy Jo Jeuwoy ‘obo| so sBuipeal| Buippe/Buifjipow Noyum pele|dwod ag [leys 1| 'PaJs)|e a4 Jou |[eys aje|dwa) siyj

Buranyf
Ananoe 1alosd w apnpout 10N | ySrouy) padodisap pur paunjdpbs §1 auvyiad Y]
sanIAnDE HonezZIN WAL Pasodoig Anpqeanddy 000DV

AZofopoyiewt oty Jo Apiqestjdde yum senAnoe UonezIjin WIND paesodold jo uosLiedwio)) 7-( 21qe),

Sax

paiuaa 2q A puiiou pirnom iyl Wi, HOLDjIua 4

Kj1anoe 10ofoxd ur spnjour 10N

WD Suntu 1sod aunidoo

0] ‘spa.4p pajpas wof svd Suipniour ‘Senbiuda]
a4nidpo sps fpod 13410 40 SI142JID3 23VUIDIP
sp8 ‘§310Y32.40q punoidiopun ‘Sjtom fpo3 aomfins

sax

WD sututi
a.4d a4npdp2 07 autut Y] Ul SAJOYL0G PUROLBIIPUN

Ayanoe joaload ur spnjour 10N

VgD 24n1dpo 0} S}2M 23DUIDAP 2IDLNG

SANIANDIE HoNdeNxd pasodoag

Aqednddy 800DV

ASojopoew a1 Jo Anjiqesijdde ynm sampanoe uonoenxs pesodoid yo vosuedwoy) 1-(J s[qe].

;300load st 03 serjdde ASojopoyious a1} Aysm uoseal a) urejdxs 7-( pue [-(J S9[qe] SWmo[|of Y],

:sanpAnoe 10aford Burmofjoy 01 sarjdde A3o[opoyiaur a1 1eif) 9ye)s ASo[oporIat oy} UT BLIALID Ajfiqesijdde sy
193[04d a2y 0y opqedrydde s1 31 Aqm pue LS0[0poy)atm 1) JO 321019 Y3 Jo wonedynsnp (7

[ poA0Idde/SoT50[OpOTIIUIY /5918 O[O POYIaTI/ T S0d M tapa//-any - T

SULIR[J Aq TONINI)SIP Jo/puE )y pue (PApow

ue aanpded suejoul UMM [EOJ PUE IUEBY)IIW PI [0 UISIIA 10J ASo[opoy)am SULIONUOW PIJEPI[OSTHO)),, AFO[OpoLIow

77 U0 pImog 3annoaxyg WD Aq paacidde ¢ uoisisa go0QINDV SI 102lcad sup 01 aterrdordde ASojopoijiowr Burioyuow a1,

duAIIJA ATojopoyow Surioyuoy (T
: <<

:uasord ue(d Suliojiioun jo wondudsaq ‘T (q _

10 UOISISA - WHOd AINZINNDOA NOIS3A LOArodd NOILLVININI 1dINI LNIOT

— 3




] - —— e

i . . . . - I

"Jucj o Jewso} ‘ofio Jo sbuipesay Buippe;Buriiipow inoyum pajejdwod ag [[BYsS } "palalje ag 10U |leus slejdwia) sy

_ : *A1anoe 10sfoad o1 JO UONONPSI UDISSIWD A1) JO DJEUINISD SAIBAIASUOD pur
Jusredsuer) € 0) pea] 0 UMEMID K 9 ABojoporew oy ], 1o2foad 211 31y ASojopoyewr a1 Uy 32In0S BYEP ‘Bjep Jo odoos mzoamﬁnwmm Ay ‘suonyipuos a[qeorjdde sy,

sauIu [eod pajesado punosgdiepu) “Sauil 1SPouado ul 3143dp)
. say1argon Suiut Aup fo Apuapuadapur
Swas (o wodf paronaxa Ajonb ySy fo aumpau
s[qemsedwr ore s1vowered A1essoodu [ | B2 ‘suvyjew poq-poz widia fo  asnjaumidp)

autul [ROJ 1) U1 ABM JOpUN . SoUIUIr00
! aIe uworpOENXs WND pue uononpoid [eod ylog wmncwwﬂssoum%\%mncﬁzueu wio4f auptjiaut 24m1dv)
sap1anpde 12load pasodoag _ Anpqedyddy 8000IDV

ASojopoyiaw oy Ut pajess sanianae s[qesrddeur yym 199(01d pesodoid jo uosedwior) ¢-(J S[AEL

(£-d 2Iqe1) ‘senianNoe asoy) Jo Aue
SAJ0ATI JoU saop 10aloxd ﬁomoms.a Yy, "ASo[oporew sty 10§ parjdde aq 10U pInoo ey seniAnoe Jo sadA) ot seuryep Osfe §O00NDV ‘Ainqeardde oup sopisogg

$20.4n0S 42110 wodf A34ou2

Suiproap 1o Surovidsip 4of paunpio aq jou lour
AI9A0001 1ROV S1SBM DU | 4O ADUI SUOLONPL UOISSIUD ‘ABASUD [DULIDYY L0/pUD
uonessusd somod WND st 30efoxd pesodoxd ayj, damod aarjout ‘10140212 aompoad oy uoyvzijn
y3no.up padosap puv painidoo s1 auviaut 3y [

sapIuwon Aiasialedng uonejuswadw) Julor

10 UOISISA - WNHOd LINJIWNDJ0A NOIS3A LOArodd NOLLYINIWI1dWi ANIOr




1uo} Jo 1euno; ‘oboj Jo sBuipeay Buippe/Buikipow Inoyym pa1sidwos 34 [[eys }| ‘pals)je aq Jou jjeys seidwas) sy
| PUE dHD opnpouy 1aford
uondumnsuod £ d
Ayouan(s SUITECEY 04001 Apnoy w UTMNA 4 me MMMW u: o MO EgNOD [oF:
[euonIppE . o
JO $30IN08 AT, [PuoippY
(zda
(1oded o1 Sutousafsd
/O1U00129]3) _ -§50.42
hﬂﬁ@ufmauh.m ﬁDHOHwﬁOE ﬁUv ﬁUHﬁEmHmQ asb? 0} M.LNQEH«@H
aqeep | 2q 0) BJEp Kouonbagy ‘(2) pare[nored asn 9sva)d)
JUILUIOD) A [[Im MOH Jo uorodorg FuTpIosay {(ur) pamseay Jun Be(q BIEDP JO 30MOS o[qertes 21B( J2aquInu (11
- asn pue aInyded A 10} paainbai ASI5Ud [EUOH)IPPE WO.LJ SUOISSIWI UOTISNqUIO))
(s1A 7+ Suejal
OTUOIO3]2 o A 1UOU 2 a% 21SNGUIOI-UN WO,
pouad Sunipaisy) . /6001 1 oo nmno_mﬂﬁo ool % W rd
(s1fi g+ pafonsap
AMUONID %001 Auow 0 =g oueIIoW WO cd
potiod Suimpai)) SUOISSIR J09(Cu g Pad
aueyew
(s1£ 7+ osn pue amdeo
pottad Fumpain) IMUOLINR 24001 AJgpuow ) cZon 01 98N A319un wox gy d
suorssTwe 102lo1g
(s1A 7+
potxad 3unipan : : A Ljreak
107 yday aq oo %001 Agguous ° 008 wl suolssiwg 19301 Aqd Id
) BIED PAATYIIY)
(za
o1 Supova4afol
-550.42
PRICITUCTT (o) peretmmise 2502 O St2quunt
: 9q o} Blep Asusnbayg (2) pagemared asn asvald)
b L1E=111101Chig) o1} [12 MOH] Jo norpodoag Suipioosy “(ur) pamsesy nmm eeq BIEP JO 22IN0§ ajqenizA e1B(] J2qUUNU (Jf
[[B1PAQ

gz abed




o S S LT O
Juo} Jo jewnoy ‘obo| Jo sBuipesy Buippe/BuiAlpow Jnouypm pajajdwon ag |[BYs )| “paIsle 80 10U [[2YS Mejdwe) sl
(s1h 7+ : Apuowr 2 uonRIaUIE 183y Aq
potad Bumpai)) oM:ohouE” %001 pRR[NOE) "B paAoISop SURYISIA LVEHF OLd
dHO W v
(OodD : OnepIXo/uoyonnsap
%S 66 T 198 ol e xd ° sueyiaw oF Ty 6d
Pl Jo Aduspigg
(SIA T+ ol
pouad Sunrpar)) S
(utPpmMH DDAl
S00TIEW/BHLY )
81 aInssaid
pue amiesadms) Jo
mﬂwwwﬂawmm qﬂw—%a quhoEum %001 SMONUIUOY) w YH o p:oWMWnEuE s 8d
Jo Ansua(g
‘anyeradwal pue
amssa1d ‘ssmnjoa
sed prosar
T1IM SINOUT MOT] i
(s1h 7+ Apuom dHD 4q
poued Suniparn) Etiasaids %001 RN 1B] [ ° "HO} P2AONSIP JUBYIAA] OFTpN Ld
(ca
(1aded 07 Bupouaiafoi
\u_nohohﬁ_nq.v -§50.40
{PRATYOJR palojuowm (2) pajemmsa 2502 0] SL2quunL
3q H“E D 2q 01 BIEp Aouanbag (3) paremores asn a2svajJ)
JUSUIUIOY) a1 1M MOl Jo vonaodoig Smpiosay {(w) paanseapy mn gleq BIEP JO 90MMOS | s[qeLeA BIRQ Jaquumu ¢J1
CLILATER]LI ] ﬂ@.—-ﬁ—a—ﬂo JO 98N WO.JJ SUOISsiuId uoijsnquio))
{s14 7+ pouad a
Sunpar i
.%Ewwwo o 7| owomoap %001 Sue xg > YMINFODY | 2TEGNOD J0 1008 4 0T gy 9d
$1 UOTEIIOED 2L | TOISSITUS UOGIE)
(SIA T+
pouad Sunpain _
107 1doy 2q :
0} BJEp PIAIYIY)
TUOTIBIS :
AIaa0oay SuByIaTy

oz abed

saIwwo) Aosiauedng uonejuawa(dwy julop

10 UOISI3A - WHOL INJWNJ0A NDISAA L03roxd NOLLVLNIWIIdWI LNIOr




“Juo} 10 Jeuno) ‘obo| 10 sBuipesy Buippe/BuiAipous Inoupm pajaldwos ag |jeys 1| “palalje aq Jou eys ajeidway siy)

o) Japun
pasAleur aq 0],
M_m.mn ot i (o1yuIoTeD sud oupu
uct.wuﬁ_”%w% o) %001 Aenuuy pue Eondo % [e02 Ul UOHEIUIIU0D . 91d
o1 pUE TOISSIWR UOTIBIUIIUOD ) W DOHIAIN
JO 947 UBL] I0W
J1 3922 01 pas[)
(s A7+
pouad SunrpaiD} .- (outIofeo sed
Jnoy suo Suump SLUOII[D 24001 Ajnoy pue eando o PRIDRIIXS UL SUBIN . S1d
STUSTHAINSEIUL ‘UOTIRIIUIDUOD) W % UOTJRITIDUC) 2d
9 J0 98eIaAy
paimdeo {snorrea)
J0 uonsodios SUOGIEROIPAY
[RUOTIZBI}
o1 Jo StsATeTe SURISW GO oM 3 ¥Id
PISNQUIOD JOJ. JOIOBY
earporiad ygnoxg UOISSTIS HOGIE,)
pauIEIqo 9q O, S
cLT .
: H) 10} 10108]
="HOV/ 300 VD tld
JANIBA TURISUO)) UOTSSTUUD UOQIE)) T
uepd jpoy ur u
{20dI%S 66 ) OITEPTXO/UOHOTLISIP
e 198 X ° JuROUI LvaHH cid
Jo Aoustotyyg
(88 z+
poued Junipaan}
(eureping DDd1
900TIEW/BHLY 0
sI aInssaId
PuE 21njBI3duw; Jo Ja710q Sunsixs
SUORIPUOD [RLIOU 2TUOIIIDTD %001 SNONUIIo.) W FHN - il — 1id
e p—— ! 1) 0] JUIS SUBYIJA NN
JO Asua(g ;
‘aanyesdny pue,
amssaxd ‘saumjoa
sed proosar
T[T S1999W MOT]
2z ebed

sapIwwog Aosiaradng uonejuawa|dw) Julop

L0 UOISIBA - WHOd LNJWND0A N2IS3A L23rodd NOILVLINIWI1diNI ANIOT




™

"juoy Jo Jeuno} ‘ofio} Jo sBuipesy Bulppe/BuiAyipow Inoyim pare|dwicD aq [jeus j| ‘paleye @

P . P

ey P —

N —— e —

e

q joU |leys ayejdwa) siy |

wed jeay ur
(ODdI)%S 66 . OIEPIXC/UOIINNSOP
BN EIN wexd ° auBpow LvaHny <
Jo Aouaroq
(s 7+
pourad Supipar)y)
“armjeradura) pue : w sIoTI0q SurjsIxs
amssaxd “semnjoa ORI, %001 AnoH "HOV QU3 09 TS JUBIIA LVEHIATIN led
sed paooas
[]IM SIDJOU MO[]
JHO u u
{00dD) OHRPIXOUONONISIP
%S 66 18 12§ e Xy 2 SuERwm oaTEgy 0ed
Jo Kouagyg
(s1k z+
poued SunipaI)
10y 3day oq
01 BIED PIAIYDIY) . D
amyersduse; pue oEo.noa_u,_ %001 Aunoyy w HO3 0) JUSS SUBGIOIN SRy 61d
amssaxd ‘semnoa -
sed pIooal
T[H SIDIOUT MOj]
17 1108 e Xg 5 auee yo [enujod 1
: Bunuresm 1eqorD HogmD 8
(zd
(20 QJQ 01 Sutous.afo.4
/ATUOIINE) 55040
. i BJED JO 92IN0S
GPRATYOL PpaJojIuot (o) paretnsa aspa 0] Siaquinu
aq Eﬁﬁu 2q 01 BIEP Aougnbogy (2} pare[noles asn asva]d)
TDTIUIO) a1} T4 MO} Jo wonodoig Suprosay ‘(ur) pamseagy nun elec JqeLIEA BIB( JQUUT (J]
: S9SN PU? WOIJ JUB)IU PIjsnquiod-un
DIDH 2 5
Jo Anpigqrsuodsas BRIt 01
a1 1opun %001 Ajrenuury 6 o paredwios SN JO ] L1d
posATeTe aq o1, uonodosd sane(ay
DIH 2|
Jo Annqisuodsal
sapiwwoyn Aosiatadng uoneyuswajdwi Juor

Q7 obed

L0 UOISIOA - N OL LNJINNDOA NOIS3A LI3r0Ud NOLLYENIWITdINI INIOr




*Juoy Jo 1ewuo; ‘obol Jo sbuipesy Buippe/Bulyipow Jnouypm pajeidwion aq (leys }| “paIs)e a4 jou [[eys Siejduwa) siyL

(¥*HD?1) uonerauas 1eal] YsSnoaiyl paACSap sUBISIA - VAR
(*HD?) vonerauad jomod ydnony paionsap suByIaA - QTN
(2201 prAonsap/ NN WO} suorssius Joalorg - AN |
DI M
YHOD) / OHWNDJ = I
UM

(PHAN T D g3+ PO D )5 (IYIRQIA + PTHgIAD = D g

{PIA0JISOP JUBYIOW WOLY SUOISSIWD 330X

(UMIN/RTODY) SuIW [B0D AQ PIsn AJIDLIDI[2 JO JOJIBY SUCISSIWD UOQIR))- HTEJID
(UMD Aue J1 ‘suerpsu Jo asn pue smdes 107 wondwunsuod A)IDLII9[9 [RUOIIPPY - 4 DTTEASNO)D)
(201} suey)aw asn pue amdeds 01 asn AF19US WOIJ SUOISSTUI 139[04 - g d

219y M
PTEIFDy “OTESNOD = TVad

:asn pue aampded WA 10] paambai AS10Ud [RUONIPPE WIOL] SUCISSIUL 133loa g

(a20)D)) SURSW PS]SNALIND-TIN HIOI] SUOISSIND Ja2for] - WngJ

(320D1) peAonSop SUBYSW WOIJ SUOISSIID 19001 - awgd

{otOM) suepewr asn pue sanydes 03 asn L8191 WO sUOISSIWS 103[01] - TN J
(st07n) A Jeak ur suorssima yooloag - A4

I M
ey 4+ TN - TR g = 9

ssuorssiug 309loag

<<

_ :(uareamba 7)) Jo wum:_;_m:_ SUOISSTWIY £*3)9 304008 ‘S YIEa 10]) suoissiua 323loid ayewnsa 01 pasn agnmio) jo uonduasyq 7’1 1'd

g2 abed aguuwwon Aosiavadng uogejuswajduy Julop

_ 10 UOISISA - NHOd LNJIWNDOA NOISTAA 1.23rodd NOILYLNIWI1dW1 LNIOr




ysnoayy paureiqo aq o3 ¢

: ‘.m ety et rmarara e, P, Pr—— [P — [N [ PR v ERTIEE PR .
1
i

"Juoy Jo jewno} ‘'obo| 1o sBulpesy Buippe/SuiAlipow Jnoypm paledwos aq Jleus i .um._.B_m a4 J0U jleys ayedws) sy

L

(DDdI Wl 946 66 se uayel) Jueld 183y Ul WOIRPIKO/UOLIONIISIP SUBYIDUT JO ADUSIOLYH - LYEHJ
(vHD1) 1ued 1eay 0] JU2S PAINSESWI SUBYIAIA] - LVIHIATIN

(DDdI Woell 94666 Se Uael) JHD W UOIBPIXO/UCTISNIISSP SUBYIaU JO AoUsIol)d - e bl |
(HOD 1ued samod 01 Juos panseawt 2UBYIRA - OFTHINN

(rHDY/2OM [7) dueaw Jo fenusiod Suruuem [eqofn)- HOIM D)
(ez(D1) SuBYISW PAISNGUIOD-UN WOIJ STOISSIIID J0af01d - WO
12I9T M

[(LYEHH-1) 4 YAHNIA +(PFET- 1) T HN ] & HgMD =N0gq
:S3SN puUd pue SULIE[J WO.L] JUBY)IUI PI)SNYUIOI-U[])

(DDdI WOl 245 66 St uayey) yuejd JBIY Ul UOHBPIXO/UOCTIINISOP URYIOW JO ADUSIOILYH - LYEHJJ
(rHDD) 1ued yeoy 01 JUSS PaINSBAW JUBISIA] - IVEH[JAL
(*HD?1) uoneIouss 1y ySnoayl paAonsap SuBYIRA - IVIH(A
DI A
IVHHITY o LYAHAAL = LYAH([A]
(DDd1 won ¢4,5°66) 10e[d xoMmod UI UOIIEPIXO/UOTIOTLIISOP SUBISW JO AOUSIDIIJH - oFTHEH
(*HDY) 1ue[d Josmod 01 JULs paInsesw sUBIRA - QTN
(*HD)) uoneusd wmod YSnomy) poAonsap SUBISA - DTN

Iy M
OTTEYH 4 STENIN = HBEJN

(94) SES pa)oRnXS Ul (SSBUW UT) UONBIUSOUO0D DHNN - OHAND)
(o4) SES PaloBIIXD Ul QUEY)OW JO (SSEW UI) UOTIRIIUSIUO0)) - HODd
sueyiow 01 paredwoo JHAN Jo uonzodoid sanejay - b
(OHWNY/bazO1) (dueyow paamdes Jo sisAjeue Jesiponiad
...omobﬁ ‘pue SalieA UOIIBIUSOUOD O]} SUCQIEI0IPAY SUBYIOW UOU P3ISNqUIOD JO] JO1OB] UOISSIWS UOGIB) - OHNNJHD)
: ("HDVY3ZQD1 §L°7) SURYISUI PIISNQUIOD 10 JOJOB) UOISSIIS UOGIR)) - DI

aa)jiwwon Alosialadng uonejuawajdug E_o_.

L

L0 UOISISA - WHOd LNIWNOO0A NDIS3A 123r0dd NOILYLNIWITdINE LNIOP




L¢ abed

U0 Jo Jewlo) ‘obot Jo sBuipeay Buippe/BuiAipow Inoylm pala(dwod aq jeys Y "pais)e aq jou |{eys aejdwsy siyy
. (za
(toded 01 Srousdafos
JOTI0129]3) -§50.42
PIATGILE PaICHIOUT () paewnsa 25D3 0} S42qUinY
a9 S_”__ aq o1 ejep Aouanbagy ‘(o) pare[nore2 asn asvajd)
JUSUMIO,) SUL [j14a MOK] Jo uonuodoig Surpiosey “(ur) pemsesjy Jumn e BIED JO 92MOS alqeLeA ele(] Jaqumnt (]
; JUTOSE( Ul PUBIUIP [EULIY) 0) INP UONINI)SIP FUBYIIJAI
AnAnoR
10alo1d a3 Aq
(s1f 7+ . paploae st ey £
pouad Sunipain) IUOLIBD 00001 KJreak 9 oM Teak ul asoydsoune gy cq
31} OJUL SUBYIAUL .
JO esBI[al W0y
SUOISSTIID JUI2SEE]
A Tead up
(i 7+ OLIBUSDS QUI[ISRY
porsad Sumipain) DEUOSI09]2 %001 3UL-X2 PoIEuNISy 2 oM 21 UT JURYIAUX Fgg zd
’ : JO UOTONISIP WOH
SUOISSIUEY dul[aseq
[
porad Sumipar) z L meakur
10]1day 2q monae %001 Apreok 2 oo STOISSTUID aurfased A9g 14
0] EJep PARDIY)
(za
(toded 01 Surouaafad
JOTUOIIIR) 55049
¢ PIATL paouow (2) perenss 2502 0} Siaquinu
aq; aq o1 BIEp Aouanbaxy (2) poete[nored asn 2502} J)
JUSWIO)) o TIIm A Jo norodoxg Surpaoosy () pamsesiy mum ejeq BIED JO 32IN0§ J[qerIea eye(q Iaquunu
[e12

AQO

sapuuwion Alosialedng uonejuawajdw) yumor

e =, PN

T




T T T T T T ) T e e e e i
. uo} Jo Jewo) ‘ofiog Jo sbuipesy Buippe/BuiApow Jnoypm pajeidwion oq |[eys } "palale aq 10U [jeus aieidwa) syl
A Tead
ur A1anoe 19alord
Ambh z+ SUlL Ul U“opIFUIL)
JTUCHIO]> %6001 AlnoH w YHM Iamod asn pro— 8d
potrad Sunipaiy) i £q pakonsop pure ALY
01 1uas “‘pammdes
NN Surimur-a1g
yi (za
@u@mg 01 Butouta 4334
\.owsobu_oﬁww -$50.40
%@&woﬂ. PaIoIIuOuI (9) pereumsa 2503 0} SI2qInu
aq _m%w 3q 01 B3RP Aosuanbog ‘(o) porEInOED asn 25v3jJ)
FUELLTL (g oy THIM Mg J0 vomodoig Surpiooay ‘(i) pamseay an elecy BIEP JO 22IN0OY a[qenea ejec] Joquirnur ¢f
P Qhoﬂnmosaﬂ 91} OJUl P2SEI[I.] dULBY)IW WO SUOISSIWI dUIjasey
(1 < xeunyp
) adeys proj
(s1h z+ oEobuu_u” %001 awwe xg N [EUOSERS 3Y) q
potad Bunipai)) ) _ ° U0 paseq ] yiow o o
J0] J0308]
Juaumsnipe Jejeog
- z : SUEYIaU 10T J0)Ie]
SLT="HIHP' O YOO woISSTIS HogTEn O 9 9g
(sh ¢+
potrad Sunipar)) 598
AZojopotpew ASToUs TeGnay
A 2IuonIv[d %001 e Xy ? "HO ‘ cd
Fuipuodsarion ! J0J PUBLIDD WIALD A1y >
oy} w sulfeseq
paugap ampasold [enuue pajoaforg
AQ pareumss]
_ A Iealk uj olreuaos
(s s JuIaseq oy}
pouad Sumpar) ; psfoad Jo 1mis 18 U} PUELIP Lo
103 1025 5q omonoap| I %001 SIIB-¥5 POTEISTY ° "H»® Aq Emobmum_ NI vd
0] BIEp PoATIOXY) pue pasn ‘paxmden
u3aq 2ARY
PInos Teul ININD
z¢ obed aaplwwog Alosialedng uonejuswiadwy Julop
10 UOISIBA - INYOd LNINNDOA NDISIA LO3rodd NOLLYLNIWI1dINI LINIOP




(2200 &

“uoy 10 Jeuwio) ‘obo) Jo sBuipeey Buippe/BulAHpoLl INoyum pejeidwod aq [[BYS )| 'PIS)E aq JoU ([eys aje|dwa) sy

SuLre[] £q UONSLYSIP JO/PUE JESY PUE (SAIIOW 1O [ROL109]9) somod 10 asn pue
armdeo supy)SW SUIW (20D PUB SUBYIAW Paq (60D UISIA JoJ ASojopoyiowr SULIOIUOL PaYBPI[OSUO,),, :ABOTOpOLISW oY) AQ papIwIpe SI eyep Ajypuoul Jo asn aq [,

LoaP(TIATHI) T 4 (CINIED 4 I+ H04HD) =Ty

4!

SUOISSIIIY HOIPINI)SIP FUBYPIW dW[Isey

_:Eom joofoid ay Aq paproae si Je) A TeoA Ul s1sydsoune Syl OJUl SURYIILU JO SSBS[I UIOLJ SUOISSIWS JUI[aseq -
(eroON A Teak Ul OLIBUDS QUI[ISE( U} UI JURTISU JO UOT)ONNSIP WO SUOISSIWS suljaseqd -
(at0D1) A Irak UI SUOISSTHID sUI[aseq -

g g +fangd =449

g
Aangg
ad

2IO M

THOISSII duiasey]

<<

:(QuareAInba 7()7) JO S)TUN UL SUOISSTHID £-3)3 92IN0S ‘SES P63 10]) SUCISSIWID JUI[ISE] 9)¢IIIISa 0} PIsn IE[AULIO) JO HON)

dusse@ H1T'A

FHRFTON ELT

o X ]

YHOWZ0D1

ouURIIam
PRISTIqUICD
J0J 10138]

UOISSILUD UOGIE)

Y190

rid

FHOMRZOR 1T

e Xg 2

FHIHITON

aueym
Jo enuaiod
Surmies
[BQO1D

¥H) JMD

ord

(s1£ 7+
pouiad Sunipar)

AONII[2

%001

Aoy w

YHO

A TeoA
ur Ly1ange joafoad
YR UL UOHDISUIL)
1B} asn
AqQ padoxssp pue
0} juas ‘pammden
WIND Suruur-aig

A LY HEHES &EZO

6d

sapiwoy Alosiatadng uonejuswajdw Juiop

L0 UOISIaA - MO LNJINNDO0A NOIS3A 123rodd NOILVLNIWIT1diN] LNIOr

JoR—.




_ S \ o o
"o} Jo Jeuno) ‘obo) Jo sbuipeay BuippeBuiAipow Jnoylim pejedwos ag |[eys ) "pelejje eq Jou |leys ajeidwea) siyy

o, prm——— d T I Y . rr—— bt B e ——m, e pn \!J}!J s - - e o

i . i ) l [

£ xeohk “a__“wo_.azoom QUI[IsE(q SY} Ul UoyDLUaL) 2SN AQ paAonsap pue pasn ‘parmdes usaq aAel] pinom Je) WIND- A OTENIND

(Zi< ﬁaeww 3 Q Ananoe yoload s Jo 11gs 21 03 so1xd 1oL § 213 J9A0 I ABP JOJ JOJOE] JUSUNSNIPE JB[EDS WINWIXEIA- P

“ Z1=pT 1e) [Ins ‘SUONBLIBA [BUOSESS J09]Jo1 01 ) Aep 10y J0j0E} Jusunsnipe Je[eos- 1P

ﬂ (¥HDV) A JedA IOJ PURTISD [BULIDY) OUI[9Seq [BNUUE PIjoaloag- £V

(3200) Ananoe 1bfoxd syy Aq papioae  SI ey} A 1894 UI 219UdsOun? 9Y) OIUI SURIISW JO SSLI[ST WOLJ SUOISSIID SUI[aSey- £angg

DISYM

[ euP(TT/ é:bw ( FVEEANY aﬁ,_%o:*%maol fgg
1

:9SEI[AI QUBYIIMW JUTISeE

| (94} sBB pajornXo Ul (SSBW Ur) UOIIENUadUOd DHIAIN - DHARDYJ
_ (o) sed pooBNX9 I SUBYIAW JO (SSBW UI) UONRIUAIUO)) - YOO
| YHODJ /OHNN) = 1
M,
sueylew 0] paredwos HHAN Jo uonrodoid saneoy - I
(DHIWNNYDa?0D3) (sueyiowr
paamdes Jo sisA[eue _mo%o .ﬁom 43N0y} paureiqo aq o, ‘SNOLIBA) SUOQIEO0IPAY] SUBIJOW UOU PAISNGIIOD 10§ JOJIEY UOISSIWS HOGIR)) - SHNNH D)
(*HDY9%0D} §L°7) SuBSUI PRISNqUIOD JOJ JOOEY UOISSIWS UoqIe)) - YHO I
(CT1<lwuP v o Ayianoe yofoxd oy 3o 1re)s oy 0 Jord s1eak ¢ ot JoA0 Y Aep 10F J0308] Jusunsnipe Je[B0s WINUITXE]A] - P
“ ZI="pX 1e0) Yons ‘SUOIELIEA [RUOSES J02[Ja1 0] Y] Avp I0] JO)oe] Jusunsnipe Jefeog - ip
(*HDY) £ 1824 10] pURIISP [RULIAY) SUI[9SE] [enuue paydsfoi] - AL
(32003) A 1804 UI OLIEUSOS SUI[ASEQ 9Y) Ul QUEBYISW JO UOTIONNSIP WOL) SHOISSIWS SuI[esed - £ ‘amgg
DI
1=

sapiuwo) Alosiauadng uonpejuswaidwy Julor

10 UOISJIBA - WHOL LNIWNDOA NDIS3A LI3rodd NOILYLNIWIT1dWI LNIOr




1u0j Jo yeuno; ‘oboj 1o sBuipeay Buippe/Buikipow noylm palsidwod oq [leys ¥ "PaIs)e a4 jou |leys aje|dwa) siy |,

a[qesrdde 10N

:Tejd SULIOYIUOTI 9Y) Ul 98y E9] JO JuauneaL], “¢1°q

a[qeorjdde 10N
<<
:(auareamba 7(37) Jo $)UN UI STOBINPAL

UOISSIEO/SUOISSITID £33 32n0s ‘sed Yoea 10§) 133[01d oy} WOX) SUOTINPIT UOISSTWI J)E[NI[EI 0} Pasn agnunie) Jo uondinsaq 7T 1'd
“ (za
(1aded 01 Supouzsafo4
Jalulidihe) )] ~§5042
%gﬂuﬂ_” paIoyuouI (2) porewunsa 2502 O} SipquInY
=] Swv 2q 0} EIEp Aouanbagy ‘(o) porernored asn asv3]J)

JUSTIWO?) oY) T1IM MO naodorg Surproxsy ‘() paunsealy

ojqeondde JoN
(-7 wonIIs Uy _.m.m

01} 1M JUA)SISUOD 9 P[ROYS SIN[EA) J29]01d 2} WY SUCHINPIT UOISSIWS Jo Buiiojuol a1 — g uondQ 71 °q _

gg ofed

1

(127 = YHOW/2T0O1) sueyow Jo [enjuajod Suruirem [eqofey rHOJAD

A reak m1 om._mmﬁom ouI[aseq S} Ul uOuD.LoUaL) Jay 95N A PRAONSIP puk pasn ‘painides usaq aAey pinom 1eql ININD- CLVERIATINLD

aauwon Alosiaadng uonejuawaiduy Juropr

v

- 10 UOISIBA - MO LINJIWNDJ0A NO1S3A L33rodd NOLLYININITdINI LNIOr




[P— J— ————n, e eea e P [

_ . . . . . I “ . . . P Lo
"o} Jo Jeuuo) ‘oboj Jo sbuipeay Buippe/BuiAppow Jnoyum paye|dwiod aq |jeys i "palaye aq 1ou |jeys ayeidwsal siy)

(Laquni (JT
(mo]mmIpaw, Y3 pUp 8]qv] 21p21pUT)

h.ammooun jou are muu:_uouo.& yons Aum 10 ‘ejep omoﬁ .8% EE&E mo.Eﬁvoo.& 20vO wepdxg BIED JO [OAD] AJUIRLIOOUN) :ai:g |

syord i T [RIIQWIONAUS §,02[01d U0 SUTAIyaIe pUe UONO3[[03 UOHEBULIOFUI U0 $aInpadold oyioads Aur paysijqeiss jou sey| Aed 150y oYL
| <<
:393l0ad a3 Jo syoedu [ejUIWUOIIAUD IY) U0 :cuaE..&E

(o70) A 1eak oy Bunmp suorssiur Joaloi] - A d
(2z0D1) A 124 ) SULIMp SUOISSIUIS AUT[oskY - A
: (2z0D1) 4 reak oy1 Sunmp Aj1anoe 1efod ay3 Jo suoronpal suoIssTW - A5
g=3 =1 NN
Aqd-Aqg =4yq
:SMOJ[O]
se ‘(A7) SUOISSTID 100[ _.ca E:. Q@S SUOISSIIID SUI[aseq U} U3aMaq 20UIOLIp Yl SI 4 2ok uaald e Fuunp Ayyanoe 103foxd sy Aq Ay 7 wononpal UOISSIUD A,
_ <<
_ : :(quareaInbe t())) Jo spun

1 SUOHINPaI =Emm-ﬁo\a=c.mm~=.a ruao 92.anos ‘se3 aea Joj) 19310id at)) 10] STONINPAT HOISSIWS IJBUINSI 0} PASh semuLioy Jo wondudsoq “p1'q

s|qearidde joN
: <<
:(udreamba Q) Jo SHUN W SUOISSIWID £°319 92ANOS ‘SET (283 .10]) ITEHEI] JJEWI)SI 0) Pasn aw[nuLIo] Jo uondLdsaq ‘7'c'1'q _

m (ca
(1adt 0} Stousiafod
Fallilidiie's) 55040
{PRATI paIoyom (o) poreumsa ISV3 0F SL2Quini
aq Be aq 01 BjEp Asuanbaly ‘(2) perenoren 25n 2503 J)

AEV painseajy jum epR(q EJEP JO 92IN0S A[qRLIeA BIR(] JOQUUNT (T]

L0 UOISIBOA - WHOd INIINNDOA NDISIA LO3Ir0odd NOILY.LNIWITdINL LNIOr




“Juoy 1o TeuLioy ‘oboj Jo sBuipeay Buippe/BulAypol Inouim paja|diued aq |leys 3| “PaISHE 84 Jou |ieys dpejdwia) sy

‘Sururer]
‘sesodind TOTIROIJLISA PUR JIpNE JOJ popasu s ‘syrodal aredesd fim 1e8euew joafoid 2y, -
‘simrodayg

‘Jenue mmE mEm: sani[IqIsuodsar 1Y) [0y (14 Jusunedop Suriojuow i) tl Jyes Supom pue papidwos dq [[1 [enuew SULIONUOW Sy, -

"WasAS juswafeuewl pasmbox

o) yna soterdmos adpnl o) mEooE gons Jo sardoo jsanbay ues sioLLA oy, “19alo1d atyy Aq 1doy oq i SpI00d) SWASAS pue $assaoold JuswFeuewr Jadoid -

JIOM IISTj} Op 0] JOIJLISA pUR JOJBPI[BA

31} I0] I9ISes AJqRIopISuOd I oummE 114 sampaooid Sunuodal pue uonpenxe ‘Anus eyep jeuorssajold ‘pood i ‘seInpacold stumnol pue s]020301d PIUHIP-[IOM -

SYA JO uone[no[Ed pue SurpIooas 3Yy) JOJ Pestt SIeoysHIOM [[& U0 JJo uBis AJferolJo [[im JeSeuru WsAs ay] -
UOEIIJLIAA PUE UOLJEPI[eA ‘S JO Surpiodsas pue noneindwos

“Burdasy p1ovos “Buuoruow vaéuS $YT Jo uoneIduag oY) J0J S[qEIUNOIOR PUB JO ATIBYD Ul 3 0) JTRURW WRISAS B EUSISIp [[im BrUAiog suiwyeo)) oY, -

-auI) Aue passaoold pue pajornxs

5Q UBD [OIyM ‘BIEP PAINSEsW Jo oAryore (juopuadopur 4510t Fuipnjour) juspuadepur teak e Jyey 1ses] Je sey juowidinbo Sunmsesur onewioing j[e ased Aue uf

“Inoy AIoAd eiep Jo Suissaooxd

uosiad © yuowmredap siy; Jo Jyers

HUE UOIS[[0D “SULo)UOW [ENUETI PUe STEWOoNE Juote(dull 0] POWnsSSe S1 3] “SULIONIUOW BIBp B 10f dqisuodsal paudisse aq [fim
a1 uf Brukiog] suruyeo;) 9y Jo jusunreds( Suueeurduy 1omod e ST JHD oy Jo uoneiado 10y ojqisuedsai st ey justuredap -
, "3OUBINSSE AJ[en()

"PAYSI[qEISS ST $199YS [99XH JO WO

o1 w uonenduros J0J WS)sAS Euhmmmmmb V 'paysnqelss are unof woded pue o1uonoa[s Sy Ul vlep vo.:_mmoE Jo 25eI0)S PUB UOTIOS[OD JOJ WISAS Juatedsuen v

Supuey geqg
<<

# :uegjd Sairojuou; 2: Sunuawapdun ur £jdde Jjia aoyeaado 153104d arpy yeq) sanyanags yuemsenew pur euoneiado ayy aquidsap aswd]ld “€'d

” -A1BSS200U 10U 258 sanpaoosd rigord
AO/VO 08 ‘sanfea s)nejap U_u& oIk - BIBP 91} IO ‘BJEp PRICHUOW JIYI0 WO PIJE[NO[Bd Ie EBlEp IYL rld6d
- [ "AoeInooe ainsud 0} Auedwod pasuaol| B AQ PIOTIPUOD o |[Im SISAjeUR Ser) MO 91d°S1d

Ja)je N0 pailred = 0] 51 QOJ

SU} puE pue[oq UI PaYels UONE[|
pezieioads v Aq Ajre[n3al poyak
0} 1eoiqns aq fia (s1eyowouei)

"BIBp 9]qIseajun Jo Jurure}qo
eorgoa [euondooxe oY (] UOURS U PSUCHUSW S[Npstps Suryesy)d
SI 5] YIIM 20UBRPIOIOR UL JSHJII0A 21R)s ® JO ooudsaxd oy ur Auedmos
o ©q 0} SI 90IASP Yorg °"AoRINOOR 2Insua o) sundes soueuajurew Jengox 6d°ed ‘+d
fsIojom0UNIaY) ‘sIoleW ‘siojew moly) Juawdinba Sunnsesw Surpuodsorio) MO 1Zd6Id T 8dSd

/¢ obed

b0 UOISIBA - NHOd INIJWNDO0A NDISIA LO3r0dd NOILVLINIWI1dINI LNIOr

aawwon Aiosialzadng uonejuswajdua) Jurof .



S

iy

—_—— — — o - - - P P

"Juoy} J0 Jewoy} ‘ofio} 1o sBuipeay Buippe/BuiAipoL NoyIm pjadcs a4 jjeys 1| ‘palalie aq lou [jeys sje|dwa) Sy |

ON

‘€£€8-001 0AYOL, “TEPOAIYD “OWOYo-7 IINOUNIPA ‘-5

C8C9-10TE-L 18+ XBY
6L1L-0TCS-E-18+ [°L
ueder

"PIT Yueq sjerodio) oUnzIA
BpRYO PRI,

sax

CTVr9-£TS-T8-18+ X'

PTy9-£CS-78-18+ I°L

uedef ‘10/8-0€L BUWIYSONH T-BYEN TYIRWOY ‘¢
20 “07) JoMod 211109)q nyosny) oYL

Eje X O9ptH

oN/ss X ajedionue j0eloig

juedionued 1vslo1g uoneuISLo/sweN

<<

:We[d SULic)inon oY) SUIYSI|qE)Sd (sa1)A1nus/(S)uosiad Jo omeN  p'( _

oY} sopisag “Ieak © Jjey 1ses]

sIy) Aq paambai syjse) oY) a3e)

g¢ =bed

"1aded ur pue ‘s)ooys THOXH U ULIOJ SIUOIOSS Oift UI PAJOJS 3 O} 81k SANEA POJE[NO[ED PUB PAINSESW Passavoxd

u‘a 10} 5301A9P FULINSEAUI SIRUIOME JO AJOWSW Oy} UI ULIO] DIHON0S[2 Passed0sd-uou ayjy Uy paio)s og 0} SIe Blep poINSESul [[y

'S Suesousd pue Sunesedo syres 1oafoid sty a10Jaq papraoid oq [Iis Suturey gyers aendoaddy “ue(q SuLopuopy

.ﬁv:: 0} WaY} 3[qeus 0} Jyels SuLIoNuowW oY) pue Jyes Jeuoneiado siys 0y paddinbo aq [{1s Sururen rewsyur pue Ajoedes paanbay -

sajlwwo) Alosiatadng :.o_umEoEoEE_ op

10 UOISIOA - RO LNIWNDOA NOISIA LOIr0odd NOILY.LNIINI 1dINI LNIOP




g
M
page 39

-

: IEI. Estimated project emissions:
>>

_ The project emission are calculated in the way that clarified in Section B. The detailed calculation results

‘ for the crediting period are shown in Table E-1

-

. Project emissions from additional energy required for CMM capture and use:
] PEyg = CONSgrecps ¥*CEFpiac
Where:
PEME -Project emissions from energy use to capture and use methane (tCOze)
O CONSEeLec, 1 - Additional electricity consumption for capture and use of methane, if any
3 (MWh)
CEFrEc - Carbon emissions factor of electricity used by coal mine (tCO2e/MWh)

- The project emission from additional electricity required for CMM capture-and use is very small
compared with the emission reductions from the whole project. This emission will be monitored and
calculated during the project activity, however, is not included in the estimation of this Section.

Project emissions from methane destroyed:
PEyp = (MDgrsc + MDupar)*(CEF g +1*CEFanc)
With:
r = PCnwric/ PCcha
Where:
) PEMD -Project emissions from CMM/destroyed (tCOze)
o3 MDereC -Methane destroyed through power generation (tCHq)
MDHEAT -Methane destroyed through heat generation (tCHa)
: } CEFcu4 .Carbon emission factor for combusted methane (2.75 tCO2e/tCHa)
o CEFnmuc -Carbon emission factor for combusted non methane hydrocarbons (the
concentration varies and, therefore, to be obtained through periodical analysis of
) captured methane) (tCOzeq/tNMHC)
i r - Relative proportion of NMHC compared to methane
PCcm -Concentration (in mass) of methane in extracted gas (%)
) PCrvmc -NMHC concentration (in mass) in extracted gas (%)
g MDeLEc = MMerEc * Effersc
| Where:

o MDeLEC -Methane destroyed through power generation (tCHa)

- MMELEC -Methane measured sent to power plant (tCHa)

EffeLec - Efficiency of methane destruction/oxidation in power plant (99.5% from IPCC)

MDugar = MMagear # Effusar
Where:
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MDugaT -Methane destroyed through heat generation (tCHa)

MMiuear -~ - Methane measured sent to heat plant (tCH4)

Effuear -Efficiency of methane destruction/oxidation in heat plant (taken as 99.5% from
IPCC)

® Borynia Coal Mine has good prospect that generating CMM is 5,596 (tCH4)
® The CHP w1ll destroy MMELEec 2, 179 (tCH4) and supply Eleetrle power 11 787 (MWh)

® Before the pI‘O_]eCt ct1v1ty, the ex1st1ng boﬂers have destroyed CMM 841 (tCH4) and the

existing boilers will destroy MM=Ear 1,567 (tCH4) (Assumption if the existing boilers work
8,600 hours per year in order to CH, destruction as well as necessary heat generation even
though the whole generated heat will not be utilized on-site.)
® PCrvucis lessthan 1(%), therefore actual measurements
Then:

MDeirc= 2,179 tCH, * 99.5% = 2,168.2 tCH,4
MDuEar= 1,567 tCHs * 99.5%=1,558.9tCH,

PEyvp=(2,168.2 (tCH4) +1,558.9 (tCH4) ) * 2.75 =10,249.7 (tCOz¢)
Un-combusted methane from flaring and end uses:

PEun= GWPcms * [ MMgrec*(1-Effgrpc)t MMygar * (1-Effygar)]

Where:

PEumM - Project emissions from un-combusted methane (tCOze)

GWPchs - Global warming potential of methane (21 tCOze/tCH4)

MMELEC -Methane measured sent to power plant (tCH4)

EffeLec -Efficiency of methane destruction/oxidation in CHP (taken as 99.5% from
IPCC)

MMHEAT -Methane measured sent to heat piant (tCHa)

Effugar -Efficiency of methane destruction/oxidation in heat plant (taken as 99.5% from

IPCC)

PEuy= 21% [2,179 (1CH4)*0.5%+ 1,567 (tCH4)* 0.5% ] =393 (1COze)
Estimated project emissions:
PExgps = PENHD+PEUM
Where:
PEz009 - Project emissions in year 2009 (tCOze)

PEjgp0 =10,249.7 (tCOze) + 393 (tCO2e) = 10,643 (tCO2e)

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




JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01

S

Joint Implementation Supervisory Committee page 41

Table E-1. Greenhouse Gas Emissions by Sources in Project scenario (t COze)

Year PEum PEum PE

2008 7,687 295 7,982
2009 10,250 393 10,643
2010 : 10,250 393 10,643
2011 10,250 393 10,643

2012 | 10,250 393 10,643

]
Whtraise elud

1

, .

E.2. FEstimated leakage:
>>
As stated in Section B, no leakage effects need to be accounted for under this proposed project.

| E3.  The sum of E.1. and E2.:
>>
Table E-2 shows the overall project emission at the Project for the crediting period. The actual project
activity emission would be represented by the small amounts of uncombusted CH, and CO, emissions
produced from the utilization activities.

Table E-2. Estimated GHG project emissions with the account of leakage

Year Leakage PE

2008 .0 7,982
2009 0 10,643
2010 0 10,643
2011 0 10,643
2012 0 10,643

ﬁA. Estimated baseline emissions:
>>
The GHG emission in the baseline are equal to the methane CMM extracted from the coal mine drainage
systems (that would have been released to the atmosphere} but is sent to the utilization activities, plus
any GHG emission produced without the proposed project. The baseline emissions are calculated using
the equations and parameters clarified in Section B. the estimated baseline GHG emissions at the project
is shown in Table E-3.

Calculus in 2009,

Baseline methane destruction emissions:

12
BEwMD 2000~ (CEFcmat+ 1 * CEFvvamc) * X (THBLJ/ 12*])'dmaxk

"l The use of monthly data is admitted by the methodology: “Consolidated monitoring methodology for
virgin coal bed methane and coal mine methane capture and use for power {electrical or motive) and heat
and/or destruction by flaring”
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|

|
K=l ]
Where:

BEMD, 2009 -Baseline emissions from destruction of methane in the baseline scenario in year )
y (tCOre) ]
THgt, 2009 - Projected annual baseline thermal demand for year y (tCHa) j

d - Scalar adjustment factor for day k to refiect seasonal variations, such that :
dme, - Maximum scalar adjustment factor for day k over the 5 years prior to the start !
-

of the project activity (i.e. £d"™>12)

CEFc4 -Carbon emission factor for combusted methane (2.75 tCO,e/tCH,)

CEFnMuC -Carbon emission factor for combusted non methane hydrocarbons (various. To
be obtained through periodical analysis of captured methane) (tCO,eq/tNMHC)

r - Relative proportion of NMHC compared to methane

With:

r = PCnmuc / PCcrd

PCcus -Concentration (in mass) of methane in extracted gas (%)

PCrmnazic -NMHC concentration (in mass) in extracted gas (%)

® Projected annual baseline thermal demand for 2008 is 694 (tCH,). This figure is average of
thermal demand from Sep. 2002 to Aug. 2007 in Borynia Coal Mine. Heat demand of
Borynia Coal Mine is all consumption in house. They do not have any plans to sell CMM to
new customer at all. Therefore, they prospect that thermal demand from 2008 to 2012 is
almost same as average thermal demand from 2008 to 2012,

® Calculus of d™ is shown in ANNEX2 Table 4.

® PCrvuc/ PCems is less than 1(%), therefore actual measurements

12
BEm,yz (CEFCH4 +r¥* CEFN'MHC) * 3 (THBL,y /12*1) dmaxk
k=1

BEupy= 2.75 (tCO,e/tCHy) * 1,245 (tCH,) = 3,425 (1COqe)
Baseline methane release:

12
BEwr, =GWPe*[(CMMypypic, y+ CMMpramary ) - £ (THery/12)d™ (]
k=1

Where:
BEwmz,y -Baseline emissions from release of methane into the atmosphere in year y that
is avoided by the project activity (tCOze)
CMMeikc, y - Identical with MMEg; gc 2,179 (tCH4) in project activity.
CMMygar 4 - Identical with MMggar 1,567 (tCH4) in project activity.

"I The use of monthly data is admitted by the methodology: “Consolidated monitoring methodology for
virgin coal bed methane and coal mine methane capture and use for power (electrical or motive) and heat
and/or destruction by flaring”
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-
- GWPchs -Global warming potential of methane (tCO2e/ACHs = 21)
. BEwmraors =21 * [2179 (tCHa)+ 1,567 (1CHa)) 1,245 (tCH4)]= 52,513 (tCOze)
= Baseline Emission:
T BE2009=BEMDZ(]09 +BEMRy2009 2009 B
Where:
"7 BE2009 - Baseline emissions in year 2009 (tCOz¢)
BEy2000= 3,425 (tCOz2e)+ 52,513 (tCO2e) = 55,937 (1COz¢)
Table E-3. Bascline Greenhouse Gas Emission by Sources (t CO»e)
Year BEun BEMz BE
2008 2,568 39,384 41,953
- 2009 3,425 52,513 55,937
] 2010 3,425 52,513 55,937
2011 3,425 52,513 55,937
2012 3,425 52,513 55,937
o

E.5. Difference between E.4. and E.3. representing the emission reductions of the project:

|

>

The emissions reductions created from the project activity are the net difference between the baseline
emission and the project emissions for a given year. Ex-ante emissions at the project is projected for
estimating proposes only since any actual emissions will be measured ex-post according to the

monitoring methodology. The total baseline emissions are shown in Table E-4.

Table E-4. Emission reduction units (tCOse)

Year BE PE ER

41,953 7,982 33,971
2008
2009 55,937 10,643 45,294
2010 55,937 10,643 45,294
2011 55,937 10,643 45,294
2012 55,937 10,643 45,294

E.6. Table providing values obtained when applying formulae above:
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Estimated project

Estimated baseline

Estimated emission

v emissions Estimated t{eakage emissions reductions
ear (tonnes of CO2 (t";“f;;’]erg)oz (tonnes of CO2 (tonnes of CO2
equivalent) q equivalent) equivalent)
Year 2008 7,982 0 41,953 33,971
Year 2009 10,643 0 33937 L 45,294
Y 'gar'Z.U]'U"" =l IU,U‘FJ""" TR T s = 33593 JR T T "'4'_)',‘2;94" ==
Year 2011 10,643 0 55,937 45,294
Year 2012 10,643 0 55,937 45,294
Total 265,702 215,147
tonnes of
( iy 50,554 0
equivalent)
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F.l. Documentation on the analysis of the environmental impacts of the project, including
transhoundary impacts, in accordance with procedures as determined by the host Party:

>>

P ?l—_.__:__.______._.-_m ﬁ __-= I_—]‘-
issued that Environmental Impact Assessment on this project is not required to conduct and report.

The corresponding part of the decision (in English) issued from the Mayor of Jastrzebie Zdroj city is
cited below.

Jastrzebie Zdrdj, 10/07/2007

DECISION No. 08.11.76240-17/07
on environmental determinants of permission.

Upon the art. 104 of Administrative Code and art. 46 sec. 1 par. 1, art. 46a sec. 1,7 par. 4, art. 48 sec. 2
ar. 1a, art. 56 of Environment Protection Act on 27 April 2001, in connection with art. 3 sec. 1 par. 33 of
Government Order on 9 November 2004 of subjection of undertakings having significant impact on
environment to the compulsory assessment and reporting on their environmental impact, after examining
the application of JSW SA (Jastrzebie Coal Company) Borynia Coal Mine (...) of proposed “CHP fired
with CMM project” (...) and after taking into account opinion of Regional Sanitary Inspectorate as well
as government orders on 9 November 2004, the Mayor of the City of Jastrzebie Zdroj decided no to
subject the proposed undertaking to environmental impact assessment and reporting. (...)

Additionally, INTROL S.A, which has contracted construction of this project from Borynia Coal Mine,
catried out a preliminary environmental impact assessment and they obtained the result that there is no
remarkable negative influence in implementation of this project.

The outline of the result of the preliminary environmental impact assessment (in English) is shown below.

[Introl, Co. logo]
[Tntrol, Co.; Str. Addr.: Kosciuszki 112; 40-519 Katowice]

[MLM, Co. Ltd logo]
[MLM, Co. Ltd; Str. Addr.: Murarska 15; 43-100 Tychy]

Tnvestor: Jastrzebie Coal Company (Jastrzgbska Spotka Weglowa)
Borynia Coal Mine (KWK Borynia)

Subject: CHP Powered with Coal Mine Methane Construction
Item: Project Environmental Impact Assessment

Sector: Technology
Date: March 2007

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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Stage: Preliminary Study
Project No.: 255-00/936/06

by: Zbigniew Matusik, MSec, Eng., licence no: 320/93
fseal]

(...

The presented data show that proposed “CHP Powered with Coal Mine Methane” Project should not
have significant negative impact on environment, contrariwise It should help to mitigate waste coal mine
gas emission to the atmosphere occurring during safety degasification process through its use for in-plant
power generation. (...) Upon the Governmental Order on 9@ November 2005 of determination of
undertakings having significant impact on environment and subjection to the compulsory reporting on
and assessment of their environmental impact, the presented undertaking may be qualified to the art. 3.1
par. 4 group (4,4 MW of input energy) and art. 3.1. par. 33 (gas connection of >0.5 MPa) thereof, and as
such has no significant negative impact on environment.

>>
Environmental impacts of the Project are considered as insignificant.
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G.1.

>>

Jastrzebie Coal Company and Borynia Coal Mine have introduced this project to The Provincial Council
of-Sil

i

P

¢ o
[—

u.,esm—Prefecture The Mumclpal Councll of Jastrzeble Zdro_] Clty and 7 labour umons of Borynia

Stakeholders

How comments was invited

Nature of the
comments

The Provincial Council of Silesia
Province

Jastrzebic Coal Company submitted the
document describing the project outline and
their intention of JI to the Provincial Council
of Silesia Prefecture and asked for comment
from Silesia Prefecture in written document.

Positive

The Municipal Council of Jastrzebie
Zdroj City

Jastrzebic Coal Company submitted the
document describing the project outline and
their intention of JI to the Municipal Council
of Jastrzebie Zdroj City and asked for
comment from Jastrzebie Zdroj City in written
document.

Positive

7

labour unions of Borynia Coal

Mine (listed below)

Zwiazku Zawodowego Gomnikow
(Miner’s Trade Union)

NSZZ ,,Solidarnosé” KWK
,Borynia” JSW S.A. (Independent
Self-Governing  Trade  Union
»Solidarnoéé™)

Zarzadu Zakladowego Zwiazku
Zawodowego Przerobka”
(,,Przerdbka” Trade Union Board)
Zwigzek Zawodowy Maszynistéw
Wyciagowych (Extraction Engines
Drivers Trade Union)

Zwigzek Zawodowy (Trade Union)
Zwiazek Zawodowy ,KADRA”
(,KADRA” Trade Union)

Zwiazek Zawodowy ,KONT
(,KONTRA” Trade Union)

Borynia Coal Mine carried out the briefing
session on implementation of this project for
seven labour unions of Borynia Coal Mine and
asked for comment in written document from
them.

Positive
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Annex |

Jastrzebska Spotka Weglowa S.A. (Jastrzebie Coal Company)

Ul Armii Krajowej 56

MNLLA
TN

.T as-ti-"z-qb.i.e Zdro j
Wojewddztwo Slaskie

24330

| Poland

| +4832756 43 45

+48 32 756 43 44

| N/A

| hip:/rwww jsw.pl/

Jarostaw ZAGOROWSKI

.| Director

Mr.

Gatner

| N/A

Kazimierz

N/A

| +4832 75643 45

| +48 32 756 43 44

| N/A

| N/A

il Kopalnia Wegla Kamiennego ,,BORYNIA” (The BORYNIA Coal Mine)

Ul Weglowa 4

N/A

Jastrzgbie Zdrdj

Wojewddztwo Slaskie

44-268

Poland

+48 32 75 61 600

+48 32 47 18 630

| N/A

http://fwww.jsw.pl/zaklady/borynia/historia.php

.| Zbigniew Czernecki
Director

| Mr

Kubaczka

| N/A

# Czeslaw

| N/A
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[ 4481327561 600

+48 3247 18 630

TN/A

N/A

Katowice

Wojewadztwo Slaskie

| +48 32 25922 67

+48 32 259 65 33

soxk(@gig katowice.pl

| http://www.gig katowice.pl/

| Jézef DUBINSKI

| Head

[ Mr

Stanczyk

N/A

| Krzysztof

Department for Energy Saving and Air Protection

| +48 32 259 22 67

+48 32 259 635 33

| N/A

k stanczyk@gig.katowice.pl

| The Chugoku Electric Power Co., Inc.

4-33 Komachi, Naka-ku

N/A

Hiroshima-shi

Hiroshima

730-8701

Japan

[ +81 (82) 241 0211

+81 (82) 523 6422

451268@pnet.cnergia.co.jp

http://www.cnergia.co.jp/energiae/index.html
http.//www.cnergia.co.jp/

Takashi Yamashita

Manager

| Mr.

| Takeyama
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Energia Business Development Division

+81 (82) 523 6424

+81 (82) 523 6422
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Annex 2

BASELINE INFORMATION

1. Summary of coal production from 2002 to 2012 (t/vear)

YA e Borynia Mine_
2002 2,467,200 t
2003 : - 2,363,700 t
2004 2,334,300 1
2005 2,227,300t
2006 2,200,700 t
2007 3,036,000 t (Plan)
2008 2,277,700 t (Plan)
2009 2,226,800 t (Plan)
2010 2,226,800 t (Plan)
2011 2,226,800 t (Plan)

i 2012 2,226,800 t (Plan)

2. Historical data for the baseline calcuiation

Table 2. Monthly volume of captured methane (in nm’ CH;) by Methane Recovery Station in 2002-2007

Month/Year 2002 2003 2004 2005 2006 2007
January 82,700 23,904 252,332 527,963 653,975 857,808
February 72,300 0 188,590 545,223 574,704 648,144
March 154,500 0 171,260 596,780 802,656 585,072
April 272,200 (0 90,000 441,021 653,760 389,808
May 232,200 0 204,884 359,994 699,696 538,992
June 173,700 113,859 210,863 250,554 1,274,112 588,240
July 131,400 174,669 173,996 487,905 1,098,576 453,168
August 77,700 151,867 84,528 767,952 1,325,088 444 520
September 61,200 386,252 105,408 720,864 1,446,336
October 66,900 409,533 193,577 792,258 1,154,160
November 63,500 395,130 232,554 804,240 903,168
December 44,100 280,973 521,327 653,184 939,888
Total 1,432,400 1,936,187 2,429,319 6,947,938 11,526,119
Table 3 CMM collection data in 2002 - 2007
Month Amount of collected methane Amount of sold / utilized Emisston to atmosphere Average Percentage
methane concentratio of
nof methane
utilisation

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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CH,
Collected gas CH, Collected gas CH4 Collected CH,
gas
m° / month % %
1 2 3 4 5 6 7 8 9
2007 . R
. 1 .1,54'5;548 857,808 224,348 125,280 1,321,200 B 732,52é 555% Ea_ ]
II 1,222,992 648,144 208,944 110,736 1,014,048 537,408 53.0% 17.1%
I 1,086,063 585,072 243,221 113,184 842,832 411,888 53.9% 19.3%
v 718,416 389,808 214,707 116,640 | = 503,709 273,168 54.3% 20.9%
AY 1,018,656 538,992 204,624 108,676 814,032 430,416 52.9% 20.1%
VI 1,144,662 588,240 158,544 81,792 986,118 506,448 51.4% 13.9%
Vil 888,344 . 453,168 160,704 84,096 727,640 369,072 51.0% 18.6%
VIIT 921,456 444,520 176,640 82,800 750,816 361,720 48.2% 18.6%
X 1,138,752 583,120 201,388 102,816 936,864 480,304 51.2% 17.6%
X
XI
XII
2I-XI
Aver;ge I- XII
Month Amount of collected methane Amount of sold / utilized Emission fo atmosphere Average Percentage
methane concentratio of
nof methane
utilisation
CH,
Collected gas CH, Collected gas CH, Collected CH,
gas
m® / month % %
1 2 3 4 5 6 7 8 9
2006
I 1,521,162 653,976 243,782 120,672 1,077,380 533,303 49.5% 18.5%
II 1,175,264 574,704 171,387 83,808 | 1,003,877 490,896 48.9% 14.6%
I 1,592,571 802,656 233,714 117,782 1,358,857 684,864 50.4% 14.7%
v 1,342,423 653,760 209,643 102,096 1,132,780 551,664 48.7% 15.6%
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v 1,374,648 699,696 240,754 122,544 1,133,894 577,152 50.8% 17.5%
Y1 2,251,081 1,274,112 172,240 97,488 2,079,841 1,176,624 56.6% 7.7%
VI 2,154,071 1,098,576 108,988 55,684 2,045,082 1,042,992 51.0% 5.1%
VI 2,370,462 1,325,088 153,016 85,636 2,217,445 1,239,552 55.9% 6.5%
IX 2 - 761 | 1,446,336 | 166,305 100,947 | 2,216,456 | 1,345,389 60.7% 7.0%
X | 2068397 | 1154160 | 233,082 130052 | 1835366 | 1,024,128 | 56.8% | 11.5%
X 1,576,387 903,168 201,049 115,200 | 1,375,162 787,968 "57.3% 12.8%
X 1,672,399 939,888 218,819 122,976 1,453,580 816,912 56.2% 13.1%
21X 21,281,438 | 11,526,119 2,362,727 1,254,675 | 18,828,711 | 10,271,444
Average I- XII 54.2% 10.9%
Month Amount of collected methane Amount of sold / utilized Emission to atmosphere Average Percentage
methane concentratio of
nof methane
utilisation
CH4
Co[iected. gas CHy Collected gas CHq Collected CH,
gas
m*/ month % %
1 2 3 4 5 6 7 8 9
2005
I 839,369 527,963 229,935 144,629 609,434 383,334 62.9% 27.4%
| 982,384 545,228 239,431 132,884 742,953 412,339 55.5% 24.4%
11 1,107,199 596,780 262,790 141,644 844,408 455,136 53.9% 23.7%
v 946,397 441,021 210,582 98,131 735,815 342,890 46.6% 22.5%
v 717,120 359,994 142,871 71,721 574,249 288,273 50.2% 19.9%
VI 555,552 250,654 133,776 60,333 421,776 180,221 45.1% 24.1%
vl 1,062,974 487,905 145,357 66,719 917,617 421,186 45.9% 13.7%
VIII 1,609,262 767,952 220,075 104,976 1,389,887 662,976 47.7% 13.7%
IX 1,616,287 720,864 190,493 84,960 1,425,794 635,904 44.6% 11.8%
X 1,711,140 792,258 230,773 106,848 1,480,367 685,410 46.3% 13.5%
X1 1,628,016 804,240 254,769 125,856 1,373,247 678,384 49.4% 15.6%
X1 1,398,681 653,184 219,854 102,672 1,178,827 550,512 46.7% 15.7%
2I- XII 14,175,080 6,947,938 2,480,707 1,241,373 | 11,694,374 | 5,706,565
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Average [- XII 49.0% 17.9% ?
!
Month Amount of collected methane Amount of sold / utilized Emission to atmosphere Average Percentage j
methane concentratio of
nof methane i
utilisation j
i SRS ISR - CH4 JS I
Coltected gas CH, Collected gas CHa Collected CHy -
gas 7
m*/ month % %
1 2 3 4 5 6 7 8 9 i }
2004 .
| I 469,892 252,332 211,365 113,503 258,627 138,829 53.7% 45.0% ’ J
1 II 339,191 188,590 198,388 110,304 140,802 78,286 55.6% 58.5%
1 320,112 171,260 231,056 123,615 89,056 47,645 33.5% 72.2% J
v 179,641 90,000 107,064 53,634 72,587 36,366 50.1% 59.6% ’
v 859,446 204,884 196,586 112,054 162,860 92,830 57.0% 54.7% ' }
A1 421,726 210,863 225,334 112,667 196,392 98,196 50.0% 53.4%
i 344,547 173,996 161,974 81,797 182,572 92,199 50.5% 47.0% N
}
VI 177,580 84,5628 75,250 35,819 102,330 48,709 47.6% 42 4%
IX 180,267 105,408 51,321 28,432 138,946 76,976 55.4% 27.0% i\
. j
X 333,753 193,677 205,319 119,085 . 128,434 74,492 58.0% 61.5% .
J i 400,265 232,554 241,033 140,040 | 159,232 92,514 58.1% 60.2% 1
=
i, X1 823,584 521,327 263,055 166,514 560,526 354,813 63.3% 31.9%
Y- XII 4,360,001 2,429,319 2,167,736 1,197,464 | 2,192,265 1,231,855 I
)
Average [- XII 55.7% 49.3%
Month Amount of collected methane Amount of sold / utilized Emission to atmosphere Average Percentage
methane concentratio of
nof methane
utilisation
CHy
Collected gas CH, Collected gas CHy Coliected CHs4
gas ;
m’ / month % %
I 2 3 2 5 6 7 8 5 -
2003
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8
: I 64,224 23,804 0 0 64,224 23,904 37.2% 0.0%
. Il 0 0 0 0 0 0 - 0.0%
o 11 0 0 0 0 0 0 0.0%
v 0 0 0 0 0 0 0.0%
j v 0 0 0 0 0 0 - 0.0%
- VI | 211,246 | 113,859 | 84,601 15,600 | 126,645 | 68.250 | b5a.8% | 40.0%
J Vi 320,925 174,669 157,725 85,771 ' 163,200 88,898 54,4% 49.1%
. VI 319,050 151,867 151,908 72,308 167,142 78,5659 47.6% 47.6%
. ] IX 623,462 386,252 110,804 68,698 512,658 313,664 62.0% 17.8%
3 X 740,877 409,533 254,050 140,490 486,827 269,043 55.8% 34.3%
— X1 695,407 395,130 180,987 102,801 514,420 202,329 656.8% 26.0%
- Xl 597,932 .280,973 233,112 109,563 364,820 171,410 47.0% 39.0%
L 2I- X1 3,673,123 1,836,187 1,173,187 625,231 2,399,936 1,306,956
Average [- XII 54.2% 32.3%
] Month Amount of collected methane Amount of sold / utilized Emission to atmosphere Average Percentage
methane concentratio of
nof methane
utilisation
’ ‘l CH,
= Collected gas CHy Collected gas CH, Collected CH,
_ gas
) ] m’ / month % %
- 1 2 3 4 5 6 7 8 9
o 7002
: J I 184,200 82,700 64,800 31,200 119,400 51,600 44.9% 37. 1%
'\ H 184,300 72,300 69,700 28,900 114,600 43,400 39.2% 40.0%
- m 220,700 154,500 82,900 72,700 137,800 81,800 70.0% A7.1%
! . v 312,100 272,200 166,400 144,800 145,700 127,400 87.2% 53.2%
o v 319,300 232,200 163,300 118,500 156,000 113,700 72.7% 51.0%
, ‘ VI 290,700 178,700 145,000 86,600 145,700 87,100 59.8% 49.9%
|
- VI 278,600 151,400 72,400 41,300 206,200 90,100 47.2% 31.4%
- - VIIL 204,600 77,700 0 ] 204,600 77,700 38.0% 0.0%
) IX 165,100 61,200 0 0 165,100 61,200 37.1% 0.0%

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




X 146,500 66,900 39,700 18,100 106,800 48,800 45.7% 27.1%
pdl 156,200 63,500 55,600 22,600 100,700 40,900 40.7% 35.6%
pA| 119,200 44,100 0 0 119,200 44,100 37.0% 0.0%
YI- XII 2,681,500 1,432,400 859,700 564,700 1,721,800 867,700
Avetage T XI BTN

Table 4. Methane consumption by boiler house (in nm> CH,), indicating thermal demand by maximum
monthly consumption in 2002-2007.

Month/Year 2002 2003 2004 2005 2006 2007
January 31,200 0 113,503 144,629 120,672 125,280
February 28,900 0 110,304 132,884 83,808 110,736
March 72,700 0 123,615 141,644 117,792 113,184
April. 144,800 0 53,634 98,131 102,096 116,640
May 118,500 0 112,054 71,721 122,544 108,576
June 86,600 45,600 112,667 60,333 97,488 81,792
July 41,300 835,771 81,797 66,719 55,584 84,096
August 0 72,308 35,819 104,976 85,536 32,800
September 0 68,698 28,432 84,960 100,947
October 18,100 140,490 119,085 106,848 130,032
November 22,600 102,801 140,040 125,856 115,200
December 0 109,563 166,514 102,672 122,976
Total - 564,700 625,231 1,197,464 1,241,373 1,254,675
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3. Grid emission factor
The data source of electricity production and fuel consumption is Eurostat Fnergy Morthly Statistics.

3.1 Operating Margin

Hard coal 929,190

96.301

89,482,236

Hydro and w hid

19zl 514,062 99.176 50981621 276 98.0
Nafum]lgas 39816 55.820 2,222 509

Derwved gases 0,366

Tn ports

Conventibhal Therm al

Haxd coal 907,337 96.301 87,377,763 . | )
L gnite 533,606 09,176 52,920,809 276 367 98.0
Naturalgas 41,351 55.820 2,308,192

Derved gases 3,040 47.428 381,324

hoons 20 Ly

Hydro and w Td
ConventionalThern al

Hand coal 062,648 96.301 92,704,286 3.67 98.0
L¥nite 526428 99.176 52,109,847 27.6 3,67 98.0
Naturalgas 40460 2268457

Derived gases 9,550 452,041

I ports

St bALY

0. G

Hydro and w hd

494,248,281
587,708

886

Conventional Therm al - :
Hard coal 405411 96,301 39,041,620 268 3.67 98.0
ini 204965 99,176 20,327 609 276 3.67 98.0
18,218 55.820 1,016,920 .
4595 47428 217,933
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3.2 Build Margin

Hard Ccal

Linite

Gas

5,186

page 59

Polish grid

20% of Polish grid

In ports & helided

Hydro and w hd & nchided

Allgas & hclided

11,236

40,460

55.820

0,258 457

11936

9,560

47.438

452.041

20% is com pleted w ith hard
coal

|Buid m argh em Ssbns

12481

17,075,736

26,116

604

149,160

770

96,301

14,364,338

17,075.135]

Hydro and w id .

C onventionalT herm al 156,753

Hand coal 962,648 96,301 92,704,286 26.8 3.67 98.0
1L im 3 525,428 90,176 52,109.847 276 3.67 9B.0
Natumlgas 40,460 55.820 2,268,467 15.3 387 99.5
Derived gases g 9,550 47,428 452941 13.0 367 995
In ports 4,789 0 i : o i
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4. Key input data

page 60

The following data and factors were used for baseline analysis. This information relates to the practical

application of a new proposed baseline.

[
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Data Unit Value Source
Expected debit of CH4 capture from m/min 20 | Expected debit of captured
=2 08 e ===l hlin=-2008-and-following .

years. .
CMM }
CH; content in drained CMM in 2006 % 542 annual average in 2006
CH, content in drained CMM in 2005 % 49.0 annual average in 2005 -
CH, content in drained CMM in 2004 % 55.7 annual average in 2004 }
Methane factors ' '
Methane GWP - 21 TPCC 2006
CEF CH, tCO,/tCH, 2,75 Molecular mass ratio J
Methane density t/m’ 0.00067 IPCC 2006
Equipment parameters :
Installed electric capacity kW 1819 Producer J
Installed thermal capacity kWy 1877 Producer ’
Electric efficiency Y% 413 Producer :
Thermal efficiency % 42.7 Producer }
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Annex 3

MONITORING PLAN

The detailed monitoring structure is described in another paper: *Monitoring and Reporting” and
the detailed monitoring procedure is described in another paper: “Monitoring and Procedure

v
PR

~Bool But-eutlinefor-the-monitoring-plan-for-this-project.is.summarized.as-below.—

The implementation of the monitoring plan is to ensure that real, measurable, long-term Greenhouse Gas
Emission Reduction can be monitored, recorded and reported. It is a crucial procedure to identity the
final ERUs of the proposed project. This monitoring plan for the proposed project activity will be
implemented by the project owner, Borynia Coal Mine.

1. What data will be monitored?
As is shown in Section D, there are two series of data that need to be monitored: Project related

‘emissions and Baseline related emission. The detailed meters installation is illustrated in the following

figure;
VAM Venting CMM or Piping
F 3 F 3
t i
i i
1 f
§ ¥
N O :
I 4
i £
i f
i f
[1 B
t i
1 Methane ¥
i Recovery i
i Station !
H i
H i
i i
i H
§ H
H i
] H
i . H
" Grid i
E UAE N R SBW BN GNG M R NI DOIN SNEE DM BN NGR R RN RO NS g BOp AT SOF NDS W NERW MR R N PN RN oM MW RO BN MEQ REO ANDT TG MR WM NN W R G I sex e
Mining
activity
Flow meter Concentration Pressure meter

meter

(C1 for CH4,

C2 for NMHCQ)

Power meter Thermometer Heat energy
meter
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2. How will the data be monitored, recorded and managed?

According to Section D, the confrol and monitoring system can be divided into a gas part, a heat part and an
electrical part.

1
|

Measurements of CMM destruction

For the purpose of monitoring the emission reduction the following parameters are to be measured:
1. CMM consumed at the CHP unit (MMg5c/CMMpy s158c, 1),
2. CMM supplied to the boiler house 2 x 1,2 MW (MMuga1/CMMpy HEAT, ).

The amounts of consumed methane are calculated on the basis of the coal gas volumes supplied and
the average CH, concentrations. The total volumes of coal methane gas consumed by the CHP unit and the
boiler house are measured directly at each module by flow meters. Methane concentration is measured in one
point (at gas engine inlet) and data obtained are used both for the CHP and the boiler house methane
consumption calculations. In the table below the methane metering equipment and adequate monitoring
procedures were presented.

Figure . L Uncertainty Monitoring
Measured parameter reference Data variable Measuring instrument level procedure
Volume of coal Volume meter CPT-01 coupled Procedure
methane gas supplied Fi Vewee/Veietee,y | with p, T volume corrector 1,5% -1
to the CHP unii Manufaciurer. COMMON S.A.
xgtligr?em ;gaslu fied Volume meter CPT-01 coupted Procedure

9as supp Fa Vieat/Veapear,y | with p, T volume corrector 1,5%
to the boiler house 2 x M - COMMON SA PM-2
1,2 MW anufacturer: A
(5as temperature T - Thermocouple _ +0,2% Procedure
Gas prassure p - Pressure gauge +0,3% PM-1/PM-2
. Infra red gas znalyzer:
Methana concentration Gi FCoru G1/CHe/IR-DP-OS Manufacturer: 1% Prc;c;iure
Nanosens

Measurements of NMHC content

Apart from measurements of the CMM destruction, amount of non-methane hydrocarbons (NMHC) is to be
monitored. The NMIHC analysis frequency is once a year. The measurement characteristics are presented in
the table below:

Figure . . : Uncertainty Monitoring
Measured parameter reforence Data variahle Measuring technigue level procedure
Concentration of non- c PC Direct sampling at pipeline and 2% Pracedure
methane hydrocarbens 2 NHHC chromatographic determination PM-3

B. Electrical measurements

For the purpose of monitoring the emission reduction the following parameters are to be measured:

1. Net electricity consumption of the CHP unit (CONSgrec p1),
2. Net electricity generation of the CHP unit (GENy).

In the table below the applied electricity meters and corresponding monitoring procedures were presented:
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; 3 Figure . . Uncertainty | Monitoring
|- Measured parameter reference Data variable Measuring instrument level procedure
] Electricity consumed SEA Procadure
’ ; by the CHP unit vi CONSeeor | panufaturer: Z.E,U.P POZYTON 1% PM-4
Electricity generated in C52 adg Procedure
] the CHP unit V2 GENy Manufacturer: Pafal, Poland 1% PM-4
| j C. Heat measurements
s - For the purpose of TONItorNg 1Ne GIMISSIoN TeqUCHON (e T0110WIng patameters arc to be Hor TorE:
1. Heat generated by the boiler house 2 x 1,2 MW (GENgEAT, boil)-
2. Heat generated by the CHP unit (GENggar, cr)
’ Tn the table below the applied heat meters and corresponding monitoring procedures were presented:
Figure . - Uncertainty Monitoring
Measured parameter reference Data variable Measuring instrument leval procedure
Heat generated by ] Procedure
balers 2x1,2 MW @ GENeaT, PM-5
- Multical 801 coupled with flow
] Heat generated by Q GEN meter Uttraflow +{0,5 + Procedure
r CHP unit : HEAT.CH | Manufacturer: KAMSTRUP, AOminlAO)% PM-6
Denmark

[ —

All meters installed in the proposed project are accorded with national standards. All measuring equipment of
the monitoring system is covered by a supervision system according to requirements of standard PN-EN
ISOAEC 17025:2005 and rules of Polish measurement legislation. All elements of the monitoring system are
included in an equipment register which contains labeling and meter location. Each apparatus has its own card
file, in which all important events concerning reparations, maintenance and excluding from the operation are
noted (Monitoring and Reporting Book, Chapter 5).

All the equipment used will be maintained and serviced in accordance with the original manufactures
instructions. Technical conditions of the particular elements of the monitoring system undergo periodical
technical survey according to established plan of surveys. Frequency of surveys is set once a month. Results
of the survey are recorded in the technical survey form (Monitoring and Reporting Book,
Chapter 7).

Frequency of the monitoring data recording depends on measured parameter and measuring technique and are
included in the particular monitoring procedures (PM 1 — PM 6). For meters equipped with data memory, the
collected data will be stored electronically by installed data logger as well as an excel file and on paper in
appropriate monitoring form (FMs). In remaining cases the collected data will be stored as an excel file and on
paper as monitoring form (FMs). All responsibilities related to the project monitoring plan realization belong
to the Project Technical Manager (Borynia Coalmine Chief Power Engineering). He appoints the personnel in
charge of monitoring tasks and supervises its work.

The collected data should be stored and archived in a central data base. The administrator of the data base is
responsible for proper work of the data base, routine backups and save storage. The Project Technical
Manager is responsible for correctness of the logged data and administration of the data base. He should
regularly verify the recorded data and check the stored data plausibility, errors and deviations. All
inconsistencies should be discussed with the service and the operation teams.

All stored data will be kept during the whole operation period of the plant and furthermore for 5 years.
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The Project Technical Manager is responsible for preparation of thé standardized monthly reports, which j
should be revised by the Project Coordinator (GIG). On the basis of the monthly reports detailed annual report
should be prepared by the Project Coordinator and confirmed by the verifier. }

3. Calibration of Meter and Metering

The following procedure will be undertaking to calibration the equipment in the proposed proj ect: J
==y e TIeteTHIE e ]”J —s}ﬁﬂ;lmvei—sufﬁﬁfﬁt—— iCT Wthat—e‘r—l Ic::uu.ulg, .l_lUll_l. a-:u.fu -

equ1pment shall not exceed manufacturer standard requirement. The accuracy of current flow
meters in is following list. Their equipments have enough accuracy for this project. Therefore,
manufacture will change these models, functionaily-equivalent equipments will be adopted. .

V — power meters

1. For the CHP unit needs:

Type: SEA (manufactured by Z.E.U.P POZYTON, Poland www.pozyton.com.pl/indexen.html) ' j
Meets requirements of EU Directive 89/336/EWG and has CE mark. )

Accuracy class: 1 (according to: PN-EN 62053-21) I

2. For production of electricity in the CHP unit: z

Type: C52 adg and C52 abdg (manufactured by Pafal, Poland; =
http://www.apator.com.pl/?set_lang=en) 3

Q — heat meter for CHP heat production

Type: Multical 601 coupled with flow meter Ultraflow (manufactured by KAMSTRUP, Denmark; -,
(www.kamstrup.com)

Meets requirements of EN 1434:2004 standard (class C and MID) and OIML R75:2002
Range of temperatures: 2°C - 180°C

Accuracy: Ec (0,5 + A®,,,/AB)Y%

F + p, T — turbine flow meter with p, T correction

Type: CPT-01 coupled with volume corrector CMK-02 (both manufactured by COMMON S.A. ,
Poland www.common.pl

DN 100 for CHP CMM gas supply line

Range: 20 + 650 m’/h
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Errors of indication:
* volume flow measuring:
+3 % for Qmin< Q <Qt
£1,5 % for Qt < Q <Qmax
where Qt=10,15 Qmax
¢ temperature measuring channel - +0.2%;
e pressure measuring channel - £0.3%.

4. Verification Procedure

The main objective of the verification is to independently verify whether the emission reductions
reported in the PDD has been achieved by the proposed project. It is expected that the verification could
be done annually.
Main verification activities for the project included:
1) The project owner, Borynia Coal Mine will sign a verification service agreement with specific
AIE in accordance with relevant JISC regulations:
2) The project owner will provide the completed data records.
3) The project owner will cooperate with -AIE to implement the verification process, ie. the
personnel in charge of monitoring and data handling should be available for interview and
answer questions honestly;

To be summarized, the project owner Borynia Coal Mine will implement a proper monitoring plan to
make sure that the emission reduction for the proposed project would be measured accurately.
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