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\ A.l  Title of the project activity: \

The methane gas utilization project of the Surgut landfill site in Russia

\ A.2. Description of the project activity: \

The objective of this project activity is contribute to the green house gas (hereinafter referred to “GHG”)
emission reduction by capturing and destroying methane gas included in landfill gas (hereinafter referred
to as “LFG”) naturally generated from a landfill site named “27th km MSW Landfill”’, which is owned by
a public company named CJSC Polygon Ltd. in Surgut, a provincial city of Russia. Moreover, this project
activity will produce electricity and thermal energy by combusting the captured gas with a gas engine
cogeneration system for LFG (hereinafter referred to as “CGS”). The energy from the CGS will displace
electricity supplied from a diesel generator and thermal energy supplied from a fossil fuel combustion
boiler, which exists in the baseline. These actions will reduce the quantity of fossil fuel used by these
facilities in the baseline — fuels that greatly impact the environment and lead to global warming.

The project overview is as follows:

B This project will capture LFG efficiently by installing LFG capture equipment such as gas pipelines,
blowers, LFG treatment equipment, gas holders, etc. in the landfill of CJSC Polygon Ltd.

B The surplus electricity and thermal energy produced by the captured gas will be sold for the demand
of electricity and thermal energy in the landfill site other than the quantity of self consumption by the
LFG capturing equipments, the CGS, etc.

B The surplus LFG that cannot be utilized by the CGS will be destroyed by flaring.

This project activity will contribute to the sustainable development in the host country, Russia, in the
following aspects:

B This project will reduce fossil fuel consumption in Russia by utilizing LFG from a landfill site that
currently produces no energy.

B Concern for the environmental is increasing in Russia as economic development continues,
especially in metropolitan areas, but specific governmental actions, such as the development of
environmental regulation, has yet to be legislated. The Russian geography, with its vast expanse of
land, and as well as economic factors contribute to maintaining the present landfill disposal method
in terms of waste disposal. Therefore, LFG generation from landfills will likely increase in Russia for
foreseeable future, and thus, this project can be a model project that will be disseminated throughout
Russia.

B Unpleasant smells and the hazardous nature of the poisonous burnable gas will be minimized by
capturing LFG that would normally be released into the atmosphere.

B The awareness of residents will be improved by focusing on the environmental problems of waste
disposal and residents will associate waste as an energy resource. Therefore, Russian society will
take a step forward towards eco-friendly technologies, which have less of an environmental impact.

B The regional economy will be improved by increasing employment in construction and operation
stages, as well as transactions with local enterprises.

B This project has the possibility of contributing to Russia’s energy conservation by increasing the
awareness of biomass energy utilization and the development of biomass utilization technology.

A.3. Project participants:
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Shikoku Electric Power Co., Inc. (Contact Point):

Shikoku Electric Power Co., Inc. is an electric power utility company in Japan that supplies electricity
mainly to Shikoku the area, and is headquartered in Takamatsu City, Kagawa. In terms of international
activities, this company has experience in introducing photovoltaic (PV) generation systems and biomass
generation systems in Cambodia, China, and other areas in South-East Asia.

Shimizu Corporation:

Shimizu Corporation is a major general construction company whose headquarter is located in Tokyo.
Shimizu Corporation has a great deal of experience in international construction projects and consulting.
In terms of LFG utilization projects, this company is currently implementing a similar LFG utilization
project in another location.

CJSC Polygon Ltd.:

CJSC Polygon Ltd. is a Russian company that owns the landfill named “27th km MSW Landfill” — the
target site of this project. This company will operate the landfill site with the financial resources from its
parent company. If this project will be implemented as a JI project and will install LFG capture and
utilization system, they will generate revenue by selling “Carbon Credit” as ERU (Emission Reduction
Unit) to Japanese companies and will appropriate the revenue to the initial investment and operation cost.

‘ A.4.  Technical description of the project activity: ‘

\ A.4.1. Location of the project activity: \

‘ A4.1.1. Host Party(ies): ‘
Russia

\ A4.1.2. Region/State/Province etc.: \
Tyumen Region Khanty-Mansi Autonomous District

\ A4.13. City/Town/Community etc: \
Surgut

A4.l4. Detail of physical location, including information allowing the

degrees, east longitude of seventy-three degrees, |~ -~
approximately six hundred kilometers away
from the Ural Mountains. Located on the Ob
River, Surgut is a provincial industrial city
whose population is approximately three
hundred thousand. The major industry is F
production of petroleum and natural gas. The )
Surgut Region of Khanti-Mansi autonomous f e N — N
(AR

Surgut is located at north latitude of sixty-two ?

Surgut
/ g

district in Tyumen region has an abundance of Khanti-Mansi Autonomous District
fossil fuel deposits, and due to this fact, the S 3 g Y
population tends to concentrate and increase in Fig. A-1 Location of Surgut, Russia
this area. Forty years will have passed since the
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municipality of Surgut City was formed.
The amount of municipal solid waste (hereinafter referred to as MSW) generated in Surgut City and the
Surgut Region is on the rise as along with the growth in population, and approximately one hundred
thousand tons of MSW is now generated from Surgut City alone. However, Surgut City’s landfill site is
nearing capacity levels and the city’s administration is considering whether the municipal landfill site
should be continued or closed.
Conversely, CISC Polygon Ltd. has just constructed the latest landfill site outside the city named “27th
km MSW Landfill,” which is 27km from the center of Surgut City (inside of Surgut Region.) The purpose
of this landfill site revolves around the installation of a cutting-edge wastewater treatment facility and
construction of a waste recycling facility that the municipal landfill site lacks. Thus, Polygon's new
landfill is more environmental-friendly and is an attempt to minimize harm to the environment.
This project will introduce LFG capture system such as gas pipelines, blowers, LFG treatment equipment,
gas holders, etc in order to capture LFG efficiently. The LFG captured will be fed into the CGS and used
to produce electricity and thermal energy. The energy generated other than the energy consumed by the
LFG capture system and the CGS themselves will be sold to the landfill. There are a service building,
wastewater treatment facility, recycling facility of construction waste, hot houses, lighting system, etc. in
the landfill, which means much power demand is in the landfill site. However, this landfill is twenty-
seven kilometers far from Surgut City, thus electric power grid and thermal energy network does not exist
near the landfill at all. The surplus LFG that cannot be utilized by the CGS will be destroyed by flaring.
Fig. A-2 The physical relationship between Surgut City and “27™ km MSW landfill”

Polygon’s 27t km MSW Landfill

=z

OB River Surgut City

X

It should also be noted that the waste that CIJSC Polygon Ltd. is targeting is part of the MSW from Surgut
City and Surgut Region, as well as a portion of the industrial solid waste (hereinafter referred to as ISW)
generated from many surrounding enterprises in Surgut. The ISW from the enterprises includes MSW as
well as the MSW from Surgut City. In Polygon's landfill, the ISW that can be recycled will be recycled
by the recycling facility and the MSW will be landfilled. The present quantity of waste disposal in the
landfill is not considered high, but CJSC Polygon Ltd. will increase the contractual amount of waste
disposals in the future.
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Referring UNFCCC “Sectoral Scope”, this project corresponds with No. 13 “Waste handling and
disposal” and No.1 “Energy industries (renewable —ren-renewable sources)”.

‘ A.4.2. Categories of project activity: ‘

Technology of LFG capture system:

The LFG capture system consists of vertical wells, horizontal gas pipelines, waterproofing cover, gas
holders, blowers, measuring gauges, etc. Following the completion of the site, the waterproofing and air
sealing cover on the top of the landfill will be installed, thus high efficiency capture of LFG will be
realized.

Technology of LFG utilization system with small-scale gas engines utilizing biogas:

The LFG utilization system consists of gas engines which can be operated by lean methane gas as LFG,
generators, control system, measuring gauges, exhaust gas boilers, etc. The total efficiency of the gas
engine generator as a cogeneration system will be approximately eighty percent high — highly advanced
technology is required for the biogas engine.

Operation & Maintenance, Management, and Training:

The operation and maintenance (O & M) for the LFG capture and utilization system will be trained by
authorities on LFG capture and utilization systems and technical instructors from manufacturers in the
first stage before the system starts its operation. Manuals on the operation and maintenance, and trouble
shooting guides will be developed, and the system will be operated and maintained based on them.
Moreover, study sessions and workshops concerning the technique of the O & M will be held periodically
to familiarize the operators’ skill, which will be able to maintain their day-to-day O & M skill.

Daily maintenance and weekly & monthly inspections will be basically conducted by the operators
themselves. Expendable supplies and material will be replaced and lubrication oil will be supplied
adequately also by themselves. Periodically inspections for the LFG system will be ordered to the
manufacturers and given by them.
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The schematic below outlines the conceptual diagram of the LFG capture and utilization system of this

project activity.
Polygon’s 27t km MSW Landfill Site
1 —] 1] CH4-.CO2

Gas Capture Pipe s LFG

LFG
Flare Stack
Blower Gas Treatment Gas
Equipment Holder
Self Self
Consumption Consumption
CH4-C02
Landfill Thermal Energy Gas Engine G Landfill Electricity
Demand Thermal Electric Demand
Energy I I I I Power
Cogeneration System

Fig. A-3 Conceptual diagram on the LFG capture and utilization system
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A.4.4. Brief explanation of how the anthropogenic emissions of anthropogenic greenhouse

account national and/or sectoral policies and circumstances:

The host country (Russia), Surgut, and the project site have following barriers for this project activity.

B The project site does not have any plan to capture the LFG generated from the landfill.
(Conventional barrier)

B The site has a plan to operate the landfill for nearly 30 years, which causes to generate a great deal of
LFG, but no one recognizes it as a problem. (Conventional barrier)

B LFG capture and utilization technology has not been introduced in Surgut yet, and even in Russia,
the technology has not been disseminated yet. (Technical barrier)

B People in Surgut does not think that energy conservation of capturing and utilizing LFG is important
because Surgut has an abundance of fossil fuel deposit, thus, there is not any incentive to cost much
time, effort, and money to introduce LFG capture and utilization system. (Technical, economical,
and conventional barrier)

B Russia and Surgut lacks legislation to enforce the LFG capture on landfills so far and has no plan to
introduce the legislation for the moment. (Legal barrier)

B Though Russia has just ratified Kyoto Protocol lately, the energy strategy in Russia still gives
priorities on industrial activities for the Russian economical development rather than the GHG
emission reductions especially in the local site like Surgut. (Political barrier)

B Though JSC Polygon is interested in the new technology of LFG systems, their landfill operation is
the top priority, and they do not think that the investment to an LFG system is not effective.
(Economical barrier)

These barriers lead a conclusion that the scenario that the project site will install an LFG capture and
utilization system by itself is impossible.

There is another scenario that the landfill will introduce simple LFG capture wells and pipelines to
destroy methane gas by a flare stack. However, this scenario will also cost much work and money to
manage to construct the capture system, and is not profitable for the company. Therefore, it is natural to
think that “keeping the status-quo” will continue to release the LFG into the atmosphere, and the scenario
that the LFG will not be captured to utilize and the landfill will keep releasing the LFG to the atmosphere
is the highly probable baseline scenario. Thus, no GHG emission will be reduced without this project.

Under these circumstances, this project will capture the LFG generated from the waste filled in Polygon's

new landfill site and utilize the combustible methane gas including in the LFG as a fuel for the CGSs to
supply electricity and thermal energy.
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Implementing this project activity will reduce GHG emissions due to the following reasons :

Phase 1:
Methane gas in the LFG from the landfill will be captured by the LFG capture system and the methane
gas will be destroyed/combusted in the CGS and the flare stack.

Phase 2:
Carbon dioxide (CO,) from the diesel generator will be reduced through the fact that electric power will
be generated by the CGS, thus displacing the electric power from the diesel generator.

Phase 3:

Carbon dioxide (CO,) from the fossil fuel combustion boiler will be reduced by the utilization of thermal
energy generated by the CGS, thus displacing the thermal energy from the boiler.

The schematic of the GHG emission reduction in this project activity is shown in Fig. A-4.

| Phase 1: CH4~.CO2 |

LFG
q

Flare Stack
Electricity Electricity
| Demand
| Phase 1: CH4-CO2 |
Self
Consumption Diesel Generator
; | Phase 2: CO2 emission reduction
Gas Engine G Thermal
I [ — Energy Thermal Energy
| Demand
Self .
ansumption c F];)ss::_l Fugl i
ombustion Boiler . .
Phase 3: CO2 emission reduction
Cogeneration System 27t km MSW Landfill

Fig. A-4 The schematic of GHG emission reduction
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A44.1. Estimated amount of emission reductions over the chosen crediting
period

The chosen crediting period of this project activity is 20 years, and the amount of emission reductions
over this crediting period is estimated to be 363,270 t-CO,. The amount of emission reductions in each
year is shown in the table below.

Table A-1 The result of estimation for the emission reductions by this project (t-CO,)
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

2,101 3,402 5,046 6,715 10,171 11,799 13,383 14,916 16,394 19,152

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

20,561 21,913 23,209 24,434 25,607 26,713 27,830 28,913 29,980 31,031

No public funding will be utilized in this project activity.
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‘ SECTION B. Application of a baseline methodology ‘

\ B.1.  Title and reference of the approved baseline methodology applied to the project activity: \

This project activity adopts ApproveoT -cz)a-sal-iae;t-ea-Bf;s-eTiB;-r-nethodology ACM6(-)01- -“-C;o-n-sz)lidated
baseline methodology for landfill gas project activities” (hereinafter referred to as “ACMO0001
(baseline)”).

ACMO001 (baseline) describes Applicability as follows:
Applicability

This methodology is applicable to landfill gas capture project activities, where the baseline scenario is the

partial or total atmospheric release of the gas and the project activities include situations such as:

a) The captured gas is flared; or

b) The captured gas is used to produce energy (e.g. electricity/thermal energy), but no emission
reductions are claimed for displacing or avoiding energy from other sources; or

c) The captured gas is used to produce energy (e.g. electricity/thermal energy), and emission reductions
are claimed for displacing or avoiding energy generation from other sources. In this case a baseline
methodology for electricity and/or thermal energy displaced shall be provided or an approved one
used, including the ACMO0002 “Consolidated Methodology for Grid-Connected Power Generation
from Renewable”. If capacity of electricity generated is less than 15MW, and/or thermal energy
displaced is less than 54TJ (15GWh), small-scale methodologies can be used.

In accordance with c) of the Applicability in ACMO0001, a small-scale methodology “TYPE I
RENEWABLE ENERGY PROJECT - I.D. Renewable electricity generation for a grid” can be applied to
Phase 2 (The power from the diesel generator in the landfill will be displaced by the electricity generated
from the CGSs), and another small-scale methodology “TYPE | RENEWABLE ENERGY PROJECT -
I.C. Thermal energy for the user” can be applied to Phase 3 (The thermal energy from the fossil fuel
combustion boiler in the landfill will be displaced by the thermal energy generated from the CGSs).

B.1.1. Justification of the choice of the methodology and why it is applicable to the project

The conditions of this project activity are as follows:

(1) LFG is currently not captured in the landfill named “27th km MSW Landfill”.

(2) Russia and Surgut has no regulation that requires landfills to capture LFG and lacks any plans to
enforce them to do so at the present time.

(3) This project will capture the LFG generated from “27th km MSW Landfill”, and will combust the
methane gas including the LFG by the CGS in order to produce electricity and thermal energy.

(4) The electric power generation by the CGS is displacing the diesel generator in the landfill, and the
thermal energy generation by the CGS is displacing the fossil fuel combustion boiler in the landfill.

(5) This project will claim emission reductions for displacing or avoiding energy from these sources.

(6) The electric capacity of the CGS will be 0.6MW (0.2MW * 3units) and the thermal energy capacity
will be 0.858MW (0.286MW * 3units).
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Taking into account these conditions, c¢) of Applicability in ACMO0001 (baseline) can be applied to this
project activity.

In accordance with the Applicability, a small-scale methodology “TYPE | RENEWABLE ENERGY
PROJECT - I.D. Renewable electricity generation for a grid” (hereinafter referred to as “AMS-1.D.”) can
be applied to Phase 2 (The power from the diesel generator in the landfill will be displaced by the
electricity generated from the CGSs).

Following is described in AMS-1.D:

Technology/measure

3. Biomass combined heat and power (co-generation) systems that supply electricity to a grid are
included in this category. To qualify under this category, the sum of all forms of energy output shall
not exceed 45 MWiema- E.g., for a biomass based co-generating system the rating for the primary
boiler shall not exceed 45 MW nermar.

The technology/measure described in this paragraph includes the condition of Phase 2 in this project, thus,
AMS-1.D. can be applied to the project activity.

On the other hand, another small-scale methodology “TYPE | RENEWABLE ENERGY PROJECT - I.C.
Thermal energy for the user” (hereinafter referred to as “AMS-1.C.”) can be applied to Phase 3 (The
thermal energy from the fossil fuel combustion boiler in the landfill will be displaced by the thermal
energy generated from the CGSs).

Following is described in AMS-1.C:

Technology/measure

1.  This category comprises renewable energy technologies that supply individual households or
users with thermal energy that displaces fossil fuel or non-renewable sources of biomass. Examples
include solar thermal water heaters and dryers, solar cookers, energy derived from biomass for water
heating, space heating, or drying, and other technologies that provide thermal energy that displaces
fossil fuel. Biomass-based co-generating systems that produce heat and electricity for use on-site are
included in this category.

2. Where generation capacity is specified by the manufacturer, it shall be less than 15MW. For co-
generation systems to qualify under this category, the sum of all forms of energy output shall not
exceed 45 MWemar. E.g., for a biomass based co-generating system the rating for the primary boiler
shall not exceed 45 MW/hermal-

The technology/measure described in the paragraph above includes the condition of Phase 3, thus, AMS-
I.C. can be applied to the project activity.
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B.2.  Description of how the methodology is applied in the context of the project activity:

The equations below are described in ACMO0001 (baseline), which can be used in this project activity.
This report does not include the explanation described in ACMO0001 (baseline).

(1) ERy = (MDgrojecty - MDregy) * GWPcha + EGy * CEFeiectricityy + ETy * CEFthermaly
(2) MDregy= MDprojecty ™ AF

(3) MDyrojecty = MDsiaredy + MDetectricity,y + MDthermaty

(4) MD#iaredy = LFGtiarey * Wehay * Dens * FE

(5) MDeiectricityy = LFGelectricity,y * Weray * Dcha

(6) M Dthermal,y = I—I:Gthermal,y * WCH4,y * DCH4

In this project design document (hereinafter referred to as “PDD”), this project adopts “First Order Decay
Model” in IPCC Guidelines “Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories:
Reference Manual CHAPTER 6 WASTE” to estimate the quantity of methane generation from the
landfill in advance. The applied equations are “Equation 4” and “Equation 5” in IPCC Guidelines shown
below:

(1) Q= 20y = Do (k*R,* Ly * e50)

where:
Qy = methane generated in current year (y) (m® CHalyr)
Qyx = the amount of methane generated in the current year (y) by the waste Ry (m® CHulyr)
X = the year of waste input
Ry = the amount of waste disposed in year x (Mg/yr)
y = currentyear
Lo = methane generation potential (m® CH./Mg of refuse)
k = methane generation rate constant (1/yr)

The equations (8) and (9) below are used in order to estimate the quantity of the methane gas captured by
this project activity out of the methane gas calculated by the equation (7).

(8) Qcapture,y = Equ * Qy

(9) Mcapture,y = Qcapture,y * DCH4,y
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where:

Qcapurey =  the volume of methane gas captured by this project (m3-CHalyr)
EqCy
Mcapwrey = the weight of methane gas captured by this project (t-CHa/yr)

methane gas capture ratio

The estimation adopts the “Four-component LFG generation model” in order to precisely estimate the
quantity of the methane gas more precisely based on the recommendation of the Russian and Ukrainian
LFG authority, in which solid waste are divided into four categories according to the degradability —
readily degradable (1), moderately degradable (I1), slowly degradable (111), and inert (IV). The estimation
also uses respective values of Ly and k as to estimate the methane gas generation for the respective
categories, and these results are summarized in the last step.

The paragraphs below explain the manner in which the ACMO0001 (baseline) is applied in the context of
this project activity by introducing parameters and assumed conditions of the equations mentioned
previously.

GWPch4 (The approved Global Warming Potential value for methane (t CO,/t CH,)):
The default value described in “Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories”
shall be applied to the Global Warming Potential value of the methane captured by this project.

EG, (The net quantity of electricity displaced during the year):

This value refers to the quantity of electricity generated by the CGS and supplied to the landfill site. This
quantity of the electricity generated is the net value to supply to the landfill not the gross quantity of
electricity generated by the CGS itself. The quantity of the electricity consumed by the LFG capture
system (such as the blowers) and the auxiliaries of the CGS itself shall be subtracted from the gross value.
The quantity of the electricity consumed by the system itself is calculated with a certain constant fraction
(10 %) for the gross electricity generation in this PDD.

On the other hand, only the LFG capture system is in service before a CGS is installed or when the CGS
is stopped for the periodical inspections. In this case, the electricity for the self-consumption of the LFG
capture system should be supplied from the diesel generator owned in the landfill. The electricity
purchased from the diesel generator is assumed as 10kW every year (87.6MWh/year), and it will be
calculated as minus value. After the CGS is constructed, the utilization factor of the CGS is assumed as
90% at the maximum taking into account the stop time for the periodical inspections, etc.

In the actual monitoring, the net quantity of electricity supplied to the landfill shall be measured directly.

ET, (The net quantity of thermal energy displaced during the year):

This value indicates the quantity of thermal energy generated by the CGS and supplied to the landfill site.
This quantity is the net value to supply to the landfill, not the gross quantity of the thermal energy
generated by the CGS itself. The quantity of the thermal energy consumed by the LFG capture system
and the auxiliaries of the CGS itself shall be subtracted from the gross value.

The calorie of the thermal energy consumed by the system itself is calculated with a certain constant
fraction (10 %) for the gross thermal energy generation in this PDD.
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On the other hand, only the LFG capture system is in service before a CGS is installed or when the CGS
is stopped for the periodical inspections. In this case, the thermal energy for the self-consumption of the
LFG capture system should be supplied from the fossil fuel combustion boiler owned by the landfill. The
thermal energy purchased is assumed as 10kW every year (87.6MWh/year), and it will be calculated as
minus value. After the CGS is constructed, the utilization factor of the CGS is assumed as 90% at the
maximum taking into account the stop time for the periodical inspections, etc.

In the actual monitoring, the net quantity of the thermal energy supplied to the landfill shall be measured
directly.

CEFciectricity (The CO, emissions intensity of the electricity displaced):

This value represents the CO, emissions intensity of the electricity generated in the landfill site.

Without this project, electricity demand will only be provided by the diesel generator, which means that
the CO, emissions intensity of the electricity generated in the landfill is equivalent to that of the diesel
generator owned by the landfill.

However, the actual performance data for this parameter is still not available because the diesel generator
has not been installed in the landfill yet.

Therefore, this value will be determined by “paragraph 28” of AMS-I1.D.

Baseline

6.  For a system where all fossil fuel fired generating units use fuel oil or diesel fuel, the baseline is
the annual kWh generated by the renewable unit times an emission coefficient for a modern diesel
generating unit of the relevant capacity operating at optimal load as given in Table 1.D.1.

Table 1.D.1. shows the emission intensity 0.8 kg CO,equ/kWh for the modern diesel generating unit
(>200kW), thus, this value can be applied to the parameter.

CEFthermaly (The CO, emissions intensity of the thermal energy displaced):

This value signifies the CO, emissions intensity of the thermal energy generated in the landfill site.
Without this project, the thermal energy demand in the landfill will only be provided by the fossil fuel
combustion boiler, which means that the CO, emissions intensity of the thermal energy generated in the
landfill is equivalent to that of the boiler owned by the landfill.

In the estimation, the value of 100 percent boiler efficiency is applied to this value. This is the most
conservative baseline that can be applied. This value will be determined by “paragraph 18” of AMS-I.C.

Baseline

4.  For renewable energy technologies that displace technologies using fossil fuels, the simplified
baseline is the fuel consumption of the technologies that would have been used in the absence of the
project activity times an emission coefficient for the fossil fuel displaced. IPCC default values for
emission coefficient may be used.

According to this description, the CO, emissions intensity of the fossil fuel boiler the landfill will plan to
install can be adopted to this parameter.

The calculation for the emission intensity of the diesel oil combustion boiler requires the carbon emission
factor of diesel oil, the fraction of carbon oxidised of diesel oil, and the thermal efficiency of the boiler.
Among these parameters, the default values of the carbon emission factor and fraction of carbon oxidised
for diesel oil are indicated in Table 1-2 and 1-4 of Chapter 1 “Energy” in Revised 1996 IPCC Guidelines
for National Greenhouse Gas Inventories: Workbook as follows:
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Carbon Emission Factor for diesel oil: 20.2 tC/TJ
Fraction of Carbon Oxidised for diesel oil: 0.99

The thermal efficiency of the boiler should be adopted as the actual performance value. However, there
has not been any boiler in the landfill yet, and there is no description on the thermal efficiency for specific
boilers in AMS-I.C. and IPCC Guidelines. So, 100% efficiency will be applied to the thermal efficiency
for the boiler as the most conservative value in this PDD.

Therefore, the CO, emissions intensity for the fossil fuel boiler in the landfill will be calculated as below:
20.2 (kgC/GJ) * 10° *3600 * 44 / 12 * 0.99 / 100% = 0.2640 kg CO,equ/kWh

This value (0.2640 kg CO.equ/kWh) will be used for CEFermary in Phase 3 of this project. No other value
will be more conservative than this value.

AF (Adjustment Factor):

This value is the fraction of the amount of methane that would have been destroyed/combusted in the
absence of this project activity for the amount of methane destroyed by this project activity.

As previously mentioned, Russia lacks specific regulations to capture LFG and has no plan to introduce
such regulations in the near future, therefore, this value can be assumed “0”.

In the actual monitoring, the developments inside of the Russian government shall be monitored and
checked periodically if the AF value is altered.

LFGtiarey (The quantity of LFG flared during the year measured in cubic meters (m?)):
The amount of LFG other than the LFG captured and utilized by this system will be combusted by flaring.
In this project, the amount of LFG fed into the flare shall be carefully monitored .

Wchay (The average methane fraction of the LFG as measured during the year (m® CHJ/m® LFG)):
This average methane fraction of the LFG shall be monitored during the project.
A certain assumption value shall be applied to this fraction in this PDD.

Dcha (The methane density (t CH,/m® CH4)):

The methane density shall be determined with the default value described in the approved consolidated
monitoring methodology ACMO0001 “Consolidated monitoring methodology for landfill gas project
activities,” hereinafter referred to as “ACMO0001 (monitoring).”

Thus, the volume of the LFG in the normal condition shall be calculated with the temperature and the
pressure of the LFG will be actually monitored .

The volume of LFG in this PDD shall be described as the value in the normal condition.

FE (The flare efficiency (the fraction of the methane destroyed)):

This value can be determined by monitoring the utilization (by monitoring the surface temperature of the
flare stack) and by monitoring the methane fraction of the exhaust gas from flare stack.

This PDD shall apply the empirical constant value based on the specification of the flaring facility.
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LFGeiectricity,y (The quantity of LFG fed into electricity generator):

This is the quantity of the LFG fed into the electricity generation in the CGS.

The sum of this quantity and the quantity of the next item “LFGnermary” Shall be monitored simultaneously
in this project.

The quantity of this value shall be calculated with the rated amount of the LFG consumption in the CGS
electricity generation and a certain assumed utilization factor of CGS in this PDD.

LFGihermay (The quantity of LFG fed into boiler):

This is the quantity of the LFG fed into the thermal energy generation in the CGS.

The sum of this quantity and the quantity of the previous item, “LFGgjectricity,y”» Shall be actually monitored
simultaneously in this project.

The quantity of this value shall be calculated with the rated LFG consumption quantity in the CGS
thermal energy generation and a certain assumed utilization factor of CGS in this PDD.

X (the year of waste input):
This value shall be counted starting in the year in which the landfill site begins its operation, 2004 .

y (Current year):
This value shall be counted from 2008 (when this project activity will start) to 2027 (for 20 years).

Ry (the amount of waste disposed in year x (Mg/yr)):

The estimation for the LFG generation from the landfill adopts the “First Order Decay Model” indicated
as Equation (7) with the most essential factor being Ry in the estimation. It is essential to predict the
amount of waste that was disposed, is disposing, and will be disposed in the landfill.

The waste brought to the landfill includes the MSW from Surgut City and Surgut Region, and the ISW
from the enterprises existing around Surgut. Therefore, the waste from their respective sources is
estimated separately in this PDD.

k (methane generation rate constant (1/yr)):

The waste is categorized into four categories in accordance with the degradability of the organic
component in the waste on the basis of the Russian and Ukrainian authority’s recommendation. The
respective values for methane generation rate constant “k” shall then be applied to the respective
categories in this PDD.

L, (methane generation potential (m® CH,/Mg of refuse)):
The waste is categorized as mentioned above, and respective values for methane generation potential “L,”
shall be applied to the respective categories in this PDD.

EqC, (methane gas capture ratio):

This value is determined by the performance of the LFG capture system and is affected by the height (i.e.
the quantity) of the waste filled in the land.

This value shall be calculated by the function between the quantity of the waste filled in the land and the
methane gas capture ratio based on the information from the Russian and Ukrainian authority in this PDD.

The specific value of the parameters and the assumptions mentioned above are shown in Annex 3.

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



(@) PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02 ,
Y UNROCC A

CDM - Executive Board page 17

B.3.  Description of how the anthropogenic emissions of GHG by sources are reduced below

EB16 Annexl “Tool for the demonstration and assessment of additionality,” (hereinafter referred to as
“the Tool”) is utilized in order to demonstrate and assess that this project is additional and cannot be a
baseline scenario. However, this project is a JI project and it is not necessary to use all of the step-wise
approaches required for CDM projects, thus only “Sub-Step 2b - Option I11” and “Step 5” provided in the
Tool are used in this PDD. (This report does not contain an explanation of the Tool.)

Sub-Step 2b - Option 111 Investment analysis:

A special purpose company (SPC) will be established in order to sell the electricity and thermal energy
generated by the CGSs to the demand in Polygon’s landfill, and a power purchase agreement (PPA) will
be concluded between the SPC and the landfill. The outline of the agreement will be as follows:

B Basically, all of the electricity and thermal energy generated by the SPC will be purchased by the
landfill.

B The supplied energy from the SPC will compensate for a part or all of the demand in the landfill.

B The CGSs are operated at the highest utilization factor to the extent possible.

B The energy supply amount will be capped in the agreement according to the power demand estimate
on the basis of the plan to install facilities such as wastewater disposal system.

B The agreement will be renewed every year based on the demand estimate in the landfill.

B The amount of the electricity supplied to the landfill will be measured by a voltmeter placed short of
the landfill demand (the point where the self-consumption was subtracted from the power generated),
and the tariff for the electricity will be calculated by the amount.

B The amount of the thermal energy supplied to the landfill will be measured by a calorimeter placed
short of the landfill demand (the point where the self-consumption was subtracted from the thermal
energy generated), and the tariff for the energy will be calculated by the amount.

B In case that the SPC has to purchase the electricity and/or thermal energy for the self-consumption
from the diesel generator and the boiler in the landfill, the purchased amount will be calculated as
minus values.

In accordance with these contract articles, the SPC can obtain revenues from the electricity and thermal
energy sales in addition to the ERU sales income.

Thus, “Sub-step 2b - Option I11” in the Tool is available and the Russian government bond rate is used for
the benchmark in this analysis, which was between 7.8 ~ 8.0% in September 2004.
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The revenue from the sale of ERUs is not considered in this analysis according to the Tool. This project
activity will generate the return (the revenue from the sale of electricity and thermal energy) meeting the
investment, but the project cash flow estimated shows that the total amount of the cash flow will not turn
profitable even after 20 years of the project period — this project is very unattractive without the sale of
ERUs. (Please refer to table B-1.)

This demonstrates that the capital investment of this project cannot be collected only through the sale of
electricity and thermal energy, thus this project cannot be an attractive baseline for the investors in Surgut,
Russia to implement on their own.

Table B-1 Project cash flow without the revenue from the sale of Emission Reduction Unit (ERU)

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Total Income 0 -85 -85 -85 -85 1,464 1,464 1,464 1,464 1,464 2,684
[Electricity Sales Income 0 =72 =72 -72 -72 1,167 1,167 1,167 1,167 1,167 2,232
|Heat Energy Sales Income 0 -13 -13 -13 -13 297 297 297 297 297 452
Total Expense 7,730 722 722 722, 4,572 1,288 1,288 1,288 1,288 5,138 1,891
Capital Investment 7,730 0 0 o) 3,850 0 o) 9 0 3,850 0
Personnel Cost 0| 493 493 493 493 723 723 723 723 723 953
Maintenance Cost 0| 200 200 200 200 517| 517, 517, 517| 517| 870
Overhead Cost 0| 29 29 29 29 48 48 48] 48 48 67,
Income Tax Y 0 0 9 0 0 (9 Y 0 0 (Y
Cash flow -7,730) -807| -807| -807| -4,657| 176 176 176 176 -3,674] 793
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027| Total

2,718 2,753 2,787 2,811 2,835 2,844 2,882 2,906 2,930 2,954 38,083,
2,253 2,274 2,294 2,312 2,330 2,333 2,366 2,383 2,401 2,419 31,142

466 479 492 498 505 511 517 523 529 535 6,941
1,906 1,928 1,950, 1,963 2,063 5,920 2,202 2,211 2,221 2,306 51,321
0] [ 0] 0] 0] 3,850 0] 0] 0] 0] 19,280

953 953 953] 953 953 953 1,183 1,183 1,183 1,183] 16,990
888 905 923 932 942 948 961 970 979 989 13,694
52 53 53 53 46 46 58 58 59 5] 953

13 17] 21 25 122 123 0 0 0 83 404
812 825 837 848 772 -3,076 680 695 709 648 -13,238]

thousand Roubles
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Step 5 Impact of JI registration:

“Table B-2” shows the project cash flow when the revenue from the sale of Emission Reduction Units
(ERUs) is added to the result of the investment analysis studied in “Sub-Step 2b - Option I11”. Here the
table shows the project cash flow in case the cash value of ERU is 6US$/t-CO,.

Table B-2 Project cash flow with the revenue from the sale of ERU (ERU: 6US$/t-CO,)

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Total Income 0 256 466 733 1,003 3,112 3,375 3,632 3,880 4,120 5,787
ERU Sales Income 0 340 551 817 1,088 1,648 1,911 2,168 2,416 2,656 3,103
Electricity Sales Income 0 -72 -72 -72 -72 1,167 1,167 1,167 1,167 1,167 2,232
Heat Energy Sales Income 0 -13 -13] -13 -13 297 297 297 297 297 452
Total Expense 7,730 722 722 722 4,572 1,448] 1,511 1,573 1,632 5,540 2,455
Capital Investment 7,730 0 0| Y 3,850 0 Y 0] 0] 3,850 0
Personnel Cost 0| 493 493 493 493 723 723 723 723] 723 953
Maintenance Cost 0| 200 200 200 200 517| 517, 517| 517| 517, 870
Overhead Cost 0| 29 29 29 29 48 48 48 48 48 67,
Income Tax 0 0 0 0 0 160 223 285 344 402 565
Cash flow -7,730) -467| -256 10| -3,569) 1,664 1,864 2,059 2,248 -1,420| 3,331
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027| Total

6,049 6,303 6,547 6,769 6,983 7,171 7,391 7,590 7,787 7,981 96,933
3,331 3,550 3,760 3,958 4,148 4,328 4,508 4,684 4,857 5,027 58,850
2,253 2,274 2,294 2,312 2,330 2,333 2,366 2,383 2,401 2,419 31,142

466 479 492 498 505 511 517 523 529 535 6,941
2,706 2,780 2,852 2,913 3,058] 6,959 3,262 3,318 3,372 3,513 63,361
0 0] 0] 0 0] 3,850 0 0] 0] 0] 19,280
953 953 953 953 953 953 1,183 1,183 1,183] 1,183 16,990
888 905 923 932 942 948 961 970 979 989 13,694
52 53 53 53 46 46 58 58] 59 5] 953
813 869 924 975 1,118 1,161 1,061 1,106 1,151 1,289 12,444
3,344 3,522 3,695 3,856 3,925 213 4,128 4,273 4,415 4,468 33,572

thousand Roubles

The investment analysis verifies the attendant benefits derived from the sale of ERUs generated from this
project activity. Therefore, implementation as a JI project will alleviate the economic and financial
hurdles. The project IRR will be 12.1% when the cash value of ERU is 6US$/t-CO,, which is higher than
the Russian government bond rates as the benchmark, which means that this project can be very attractive
for investors if it were registered as a JI activity.

This analysis confirms that this project activity cannot be a baseline scenario and that the project should
be a JI project taking into account the cash value of ERUs.

Please refer to Annex 3 and the support documentation attached with this PDD regarding the assumed
conditions in this investment analysis.
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The geographic stage of this project activity is a landfill site. The quantity of the LFG/methane gas
generation from the landfill is anthropogenic emissions by sources of GHG under the control of the
project participants that are significant and reasonably attributable to the JI project activity.

On the other hand, the quantity of the GHG emissions from the diesel generator and the fossil fuel
combustion boiler can be anthropogenic emissions by sources of GHG and can be reduced by this project
activity. However, this project activity will not manage the operation of these facilities in the landfill.
Therefore, these facilities - the diesel generator and the boiler are not contained in the project boundary.
The project boundary includes LFG capture system (LFG capture pipelines, gas blowers, etc.), CGS,
flaring facility, electric wire, distribution pipelines for thermal energy, etc. The project activity
implemented in this project boundary will destroy the LFG/methane gas captured from the landfill and
reduce the GHG emission from diesel generator and the fossil fuel boiler operating in the landfill.
Furthermore, the ACMO0001 (baseline) describes that no leakage effects need to be accounted for under
this methodology.

In addition, ACMO0001 (baseline) does not require the leakage calculation, and AMS-I.C. and I.D.
describe the same sentence respectively in the paragraph 21 and 30 on the leakage as follows:

Leakage
21. (30.) If the renewable energy technology is equipment transferred from another activity,

leakage calculation is required.

This project will not transfer any equipment from another activity, so the leakage does not have to be
calculated.
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The project boundary is summarized in Fig. B-1.
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\ SECTION C. Duration of the project activity / Crediting period \

‘ C1 Duration of the project activity: ‘

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

The project activity will require one year for the construction before the operation can be started on
01/01/2008. Therefore, the starting date of the project activity will be 01/01/2007; the date at which the
construction of the project activity will begin.

The crediting period is 20 years taking into account the equipment life period, therefore, the expected
operational lifetime of the project activity will be 21 years, which includes one year of the construction
term.

‘ C.2 Choice of the crediting period and related information: ‘

\ C.2.1. Renewable crediting period \

‘ C.2.1.1. Starting date of the first crediting period: ‘

This project chooses the renewable crediting period due to the project requiring 20 years and also taking
into account the life period of the equipment.

The project will reduce the amount of GHG emissions after completion of the construction work and
commencement of operations. Therefore, the first GHG emission reduction date of this project will start
on the first day of project operation. However, the JI project activity shall not generate Emission
Reduction Unit (ERU) before the year 2008. Thus, the starting date of the first crediting period is January
1, 2008.

C.21.2. Length of the first crediting period:

Currently, there has been no decision in Russia regarding the renewable crediting period on JI project
activities. Therefore, seven years is applied to the first crediting period in accordance with the rule of
CDM instead of JI.

o4
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‘ D.1. Name and reference of approved monitoring methodology applied to the project activity: ‘

This project adopts ACMO0001 (monitoring).”

Applicability of ACMO0001 (monitoring) is described as follows:
Applicability

This methodology is applicable to landfill gas capture project activities, where the baseline scenario is the

partial or total atmospheric release of the gas and the project activities include situations such as:

a) The captured gas is flared; or

b) The captured gas is used to produce energy (e.g. electricity/thermal energy), but no emission
reductions are claimed for displacing or avoiding energy from other sources; or

¢) The captured gas is used to produce energy (e.g. electricity/thermal energy), and emission reductions
are claimed for displacing or avoiding energy generation from other sources. In this case a baseline
methodology for electricity and/or thermal energy displaced shall be provided or an approved one
used, including the ACMO0002 “Consolidated Methodology for Grid-Connected Power Generation
from Renewable”. If capacity of electricity generated is less than 15MW, and/or thermal energy
displaced is less than 54TJ (15GWh), small-scale methodologies can be used.

Regarding GHG emission reductions that will be claimed for displacing energy generation from other
sources by the CGSs (Phase2 and 3), the monitoring methodologies described in AMS-I.C. and 1.D. can
be used.

The conditions of this project activity are as mentioned in section B.1.1., and taking into account these
conditions, c) of Applicability in ACMO0001 (monitoring) can be applied to this project activity, and in
terms of GHG emission reductions that will be claimed for displacing energy generation from other
sources by the CGSs, the monitoring methodologies described in AMS-1.C. and 1.D. can be used.

In addition, the ACMO0001 (baseline) describes regarding the monitoring methodology as follows:

This baseline methodology shall be used in conjunction with the approved monitoring methodology
ACMO0001 (“Consolidated monitoring methodology for landfill gas project activities™).

According to this description, this methodology ACMO0001 (monitoring) is appropriate for this project
activity.
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LYK )

ID number Data Source of Data Measured Recording | Proportion How will the Comment
(Please use variable data unit (m), frequency of data to data be
numbers to calculated (c), be archived?
ease Cross- estimated (e), monitored (electronic/
referencing paper)
to table
D.3)
ID1 LFGiotal Flowmeter m® m Continuous 100% electronic
Quantity of monitoring and
LFG captured monthly
recording
ID2 T Temperature K m Monthly 100% electronic
Temperature of gauge
LFG
ID3 P Pressure Pa m Monthly 100% electronic
Pressure of gauge
LFG
ID4 Wcha Methane gas % m Monthly 100% electronic
Average analyser
methane
fraction of LFG
ID5 LFGelectricity + Flowmeter m® m Continuous 100% electronic
LFGinermaty monitoring and
Quantity of monthly
LFG used by recording
CGS
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ID6 LFGtiare Flowmeter m m Continuous 100% electronic
Quantity of monitoring and
LFG flared monthly
recording
ID7 Tf Thermocoupl | Degree m Continuous 100% electronic
Surface e C monitoring
temperature of
flare
1D8 Wfcha Methane gas % m Once per three 100% electronic
Average analyser months;
methane if unstable,
fraction of the monthly
exhaust gas of
flare
ID9 EG Voltmeter MWh m Continuous 100% electronic The electricity purchased from the diesel
Net quantity of monitoring and generator in the landfill is calculated as minus
electricity monthly value for this parameter.
displaced recording
ID10 ET Calorimeter MWh m Continuous 100% electronic The thermal energy purchased from the fossil
Net quantity of or monitoring and fuel combustion boiler in the landfill is
thermal energy GJ monthly calculated as minus value for this parameter.
displaced recording
ID11 AF Hearing from - n/a Yearly 100% electronic
Adjustment Russian
factor government
ID12 FE Tf % mand ¢ Once every 100% electronic FE will be calculated with the operation time of
Flare efficiency Wfcha three months; the flare determined by Tf and wfcp,.
if unstable,
monthly

Note: The monitoring data shall be reserved for the crediting period and for two additional years after this project activity.

equ.):

D.2.2.2. Description of formulae used to calculate project emissions (for each gas, source, formulae/algorithm, emissions units of CO,

The equations introduced in section B.2. are used to calculate project emissions.
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(1) ERy = (MDprojecty - MDregy) * GWPcps + EGy * CEFgiectricityy + ETy * CEFthermaly

This equation enables the direct calculation of the project emissions.

The first term is the difference between the amount of the actual methane destroyed/combusted during the year by this project activity and the amount of
methane that would have been destroyed/combusted during the year in the absence of this project activity, times the approved Global Warming Potential
value for methane, which is equivalent to “Phase 1” mentioned in section A.4.4.

The second term is the net quantity of electricity displaced during the year (EG, = ID9) multiplied by the CO, emissions intensity of the electricity generated
from the diesel generator in the landfill, which is equivalent to “Phase 2” mentioned in section A.4.4.

The third term is the net quantity of thermal energy displaced during the year (ET, = ID10) multiplied by the CO, emissions intensity of the thermal energy
generated from the fossil fuel combustion boiler in the landfill, which is equivalent to “Phase 3” mentioned in section A.4.4.

(2) MDyeqy = MDprojecty * AF

The amount of methane that would have been destroyed/combusted by regulatory or contractual requirements during the year(MD,g,) is the product of the
amount of methane destroyed/combusted during the year by this project (MDpjecty) and the adjustment factor (AF = ID11) which is the fraction of the
amount of methane that would have been destroyed by regulatory or contractual requirements for the amount of methane destroyed by this project.

(3) MDproject,y = MDfIared,y + MDeIectricity,y + MDthermaI,y

The amount of methane destroyed by this project (MDpjecty) during the year is the sum of the amount of methane destroyed by flaring (MDsiareay), by
generation of electricity in CGS (MDgjecrricity,y), and by generation of thermal energy in CGS.
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4) MDﬂared,y = LFGﬂare,y * WcHay *Dcra * FE

The quantity of methane destroyed by flaring during the year (MDsareqy) 1S the product of the quantity of LFG fed into the flaring facility during the year
(LFGtiarey = 1D6), the average methane fraction of the LFG as measured during the year (Wcnay = 1D4), the methane density (Dcwa), and the flare efficiency
(FE =1D12).

(5) MDeIectricity,y = LFGeIectricity,y * WcHay * Dcha

(6) MDinermaty = LFGthermaty * Wenay * Depis

The sum of the amount of methane destroyed/combusted by generation of electricity and thermal energy during the year (MDgiectricity,y + MDtnermaryy) 1S the
product of the quantity of LFG fed into the CGS (LFGeiectricity,y + LFGermaly = 1D5), the average methane fraction of the LFG (Wcnay = 1D4) and the methane
density (Dcpa).

In the actual monitoring process, the quantity of LFG fed into the electricity generation and thermal energy generation cannot be monitored separately, but the
sum quantity of the LFG fed into the CGS can be monitored.

(7) Qy = ZQy,x = Z(k * RX * LO * e'k()"x))
The quantity of methane generation from the landfill during the year (Qy) can be calculated by the above equation of “First Order Decay Model”.

(8) Qcapture,y = Equ * Qy
The volume of methane captured by this project activity during the year (Qcapwrey) Can be obtained by the product of the quantity of methane generation from

the landfill during the year (Qy) and methane gas capture ratio during the year (EqC,).

9) Mcapture,y = Qcapture,y * Dcha

The weight of methane captured by this project activity during the year (Mcapwrey) Can be obtained by the product of the volume of methane captured by this
project activity during the year (Qcapture) and methane density of methane captured (Dcuay).
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(10) FE = FTf* Fwf
The flare efficiency can be calculated by the product of the operating rate of the flare (FTf) and the methane destroying efficiency of the flare (Fwf).

1) F1f = frn)
The operating rate of the flare (FTf) is calculated with the operation time which is determined by monitoring the surface temperature of the flare (Tf = 1D7)
continuously in order to judge whether the flare is operating or not.

(12) Fwf = (Wchay - Wlchay) / Wenay
The methane destroying efficiency of the flare (Fwf) is calculated with the average methane fraction at the outlet of the flare during the year (Wfcusy = 1D8)
and the average methane fraction at the inlet of the flare during the year (Wcnay = 1D4).

(13) Dcng=0.0007168 * (P/101.3) * (273.15/T)
The methane density (Dcpa) shall be corrected by the methane density in the normal condition (101.3kPa, 0 = 273.15K) which is 0.0007168t/Nm? described
in ACMO0001 (monitoring), the actual monitored temperature (T = ID2) and the actual monitored pressure (P = ID3).

The equation to estimate the GHG emissions from the baseline scenario can be introduced as follows:

(14) Ebaseline,y = (ZQy,x * DCH4 - MDreg,y) * GWPCH4 + EGOy * CEFeIectricity,y + ETOy * C:EFthermaI,y

= (Z(k * Rx * LO * e—k(y—x)) * DCH4 - MDreg,y) * GWPCH4 + DG‘y * CEFeIectricity,y + DTy * CEI:thermal,y

where:
DG, = the electricity demand in the landfill
DT, = the thermal energy demand in the landfill
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The first term: “(Z(k *Ry* Lo * e'k(y'x)) * Dcpa - MDregy) * GWPchs” means the difference between the amount of GHG emissions from the

landfill and the amount of GHG emissions that would have been reduced by regulatory or contractual requirements.
The second term:  “DG, * CEFgecrricity,y” means GHG emissions from the diesel generator supplying electricity for all the electricity demand in the landfill.
The third term: “DTy * CEFerma” means GHG emissions from the fossil fuel combustion boiler supplying the thermal energy for all the thermal
energy demand in the landfill.

The equation in order to estimate the GHG emissions from this project activity can be derived as follows:

(15) Eproject,y = (1 - EqC ) * G\NPCH4 * ZQy,x * DCH4 + (1 - FE) * (M Dflared,y /FE) * G\NPCHA + EGly * CEFeIectricity,y + Ele * CEFthermaI,y
=((1-EqC)* Z(k * Ry * Lo * e 0) * Deyy + (1 - FE) * (MDiiaredy /FE)) * GWPchg + EGpey * CEFetectricityy + E Tooilery * CEFthermaly

=((1-EqC)* Z(k * Ry * Lo * e*0) * Deyy + (1 - FE) * (Maaprey - MDetectricityy = MDinermaty ) ) * GWPcha
+ EG‘DG,y * CEFelectricity,y + ETboiler,y * CEFthermaI,y
=((1-EqC) *Z(k * Ry * Lo * ek * Dy, + (1 - FE) * (EqC *Z(k * Ry * Lo * € 0) * Dyyy - MDegjectricityy = MDtnermaty ) ) * GWPchg

+ EG‘DG,y * CEFeIectricity,y + ETboiler,y * CEFthermaI,y
where:

EGpsy = the amount of electricity generation by the diesel generator in the landfill during the year
EThwoilery = the amount of thermal energy generation by the fossil fuel combustion boiler in the landfill during the year
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The first term: “(1-EqC) *Z(k * Ry * Lo * e*0) * Dy, is the amount of the LFG that cannot be captured by this project activity.

The second term:  “(1 - FE) * ( EqC *Z(k * R * Lo * e 0%) * Doy, - MDeiectricityy = MDinermaty )~ is the amount of methane released into the
atmosphere out of the amount of the methane fed into the flare due to the flare efficiency which is not 100% rating.

The third term: “EGpey * CEFeecticityy” 1S GHG emissions by supplying electricity to a part of the electricity demand in the landfill from the diesel
generator even in this project activity.

The fourth term:  “ETpoitery * CEFermary” 1S GHG emissions by supplying thermal energy to a part of the thermal energy demand in the landfill from the
fossil fuel combustion boiler even in this project activity.

Fig. D-1 on the following page shows the monitoring plan of this project.
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D.2.3.1. If applicable, please describe the data and information that will be collected in order to monitor leakage effects of the project

activity
ID number | Data Source of Measured (m), | Recording | Proportion | How will the data | Comment
. Data .
(Please use | variable | data . calculated (c) frequency | of datato | be archived?
unit . .
numbers to or estimated (e) be (electronic/
ease Cross- monitored | paper)
referencin
g to table
D.3)

ACMO0001 (baseline) applied to Phase 1 of the project activity does not require the leakage calculation, and AMS-I.C. and 1.D. applied to Phase 2 and 3

describe the same sentence respectively in the paragraph 21 and 30 on leakage as follows:

Leakage
21.(30.)

If the renewable energy technology is equipment transferred from another activity, leakage calculation is required.

This project will not transfer the equipment from another activity, so the leakage does not have to be calculated.

There is no need to estimate leakage in this project activity.
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emissions units of CO, equ.)

The equation for calculating the emission reductions can be found by the difference between Equation (14) and Equation (15).

(16) ERy,assumption = Equation (14) - Equation(15)
= (Z(k TRt Lo* e_k(y_X)) * Dea- MDTGG&’) * GWPcpy + DGy * CEFgjectricityy + DTy * CEFthermaty

-((1-EqC)* Z(k * Ry * Lo * € 0X) * Doy, + (1 - FE) * (EqC *Z(k * Ry * Lo * €9 * Doyyg - MDeectricityy = MDirermaty ) ) * GWPcHs
- EGDG,y * CEFeIectricity,y - ETboiler,y * CEI:thermal,y

= ((EQC* (K * Ry * Lo * €4°9) * Doy - (1 - FE) * (EQC * 2 (K * Ry * Lo * €40) % Doy - MDeiectrcityy = MDirermaty )) = MDiegy) * GWPcs
+ (DGy - EGDG,y)* CEFeIectricity,y + (DTy - ETboiIer,y)* CEFthermaI
[ = (M Dproject,y - MDreg,y) * GWPCH4 + EG‘y * CEFeIectricity,y + ETy* CEFthermaI,y ]

This indicates a that Equation (16) is equivalent to Equation (1) described in ACMO0001 (baseline), thus, the application of this equation (16) for this project
activity is quite appropriate.

However, DGy, EGpgy, DTy, and ETygiiery Will not have to be monitored actually. Only the amount of the energy supply (EG, and ET,) will have to be
monitored directly in this project.
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D.3.

Quality control (QC) and quality assurance (QA) procedures are being undertaken for data monitored

Data

(Indicate table and

ID number e.g. 3.-1.;

Uncertainty level of data
(High/Medium/Low)

Explain QA/QC procedures planned for these data, or why such procedures are not necessary.

3.2)

ID1 Low The possible highest precision measuring gauges will be selected and calibrated periodically, thus, the quality
assurance will be maintained.

ID2 Low The possible highest precision measuring gauges will be selected and calibrated periodically, thus, the quality
assurance will be maintained.

ID3 Low The possible highest precision measuring gauges will be selected and calibrated periodically, thus, the quality
assurance will be maintained.

ID4 Low The possible highest precision measuring gauges will be selected and calibrated periodically, thus, the quality
assurance will be maintained.

ID5 Low The possible highest precision measuring gauges will be selected and calibrated periodically, thus, the quality
assurance will be maintained.

ID6 Low The possible highest precision measuring gauges will be selected and calibrated periodically, thus, the quality
assurance will be maintained.

ID7 Medium The possible highest precision measuring gauges will be selected and calibrated periodically, thus, the quality
assurance will be maintained.

ID8 Low The possible highest precision measuring gauges will be selected and calibrated periodically, thus, the quality
assurance will be maintained.

ID9 Low The possible highest precision measuring gauges will be selected and calibrated periodically, thus, the quality
assurance will be maintained.

ID10 Low The possible highest precision measuring gauges will be selected and calibrated periodically, thus, the quality
assurance will be maintained.

ID11 Low This data will be rendered by the Russian government.

ID12 Medium This data will be calculated with ID7 and 1D8.
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D.4 Please describe the operational and management structure that the project operator will implement in order to monitor emission reductions

The monitoring of this project activity will be implemented by CJSC Polygon Ltd., which is the owner of 27" km MSW landfill. CIJSC Polygon Ltd. was
established as a special company in order to operate this landfill site.

CJSC Polygon Ltd. will implement the monitoring sincerely considering this PDD, Framework Convention on Climate Change (FCCC), Kyoto Protocol,
Marrakech Accord, and other international agreements.

The result of the monitoring will be properly archived according to the monitoring plan and will be delivered to the Japanese party in electronic format. , The
Japanese party will periodically confirm the accuracy of the data. .

D.5 Name of person/entity determining the monitoring methodology:

28/02/2005

Takahito lima

Shikoku Electric Power Co., Inc.

International Activities Project Team, Business Planning Dept.
2-5 Marunouchi, Takamatsu City, Kagawa, Japan

TEL +81-87-821-5061

FAX +81-87-825-3030
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\ SECTION E. Estimation of GHG emissions by sources

‘ E.1.  Estimate of GHG emissions by sources:

Because the quantity of the GHG emission reductions by this project activity will be confirmed by the
actual monitoring, it is not necessary to find the GHG emissions from this project. However, the amount
of GHG emissions from this project can be calculated by Equation (15) introduced in section D.2.2.2.

Table E-1 shows the estimation result for the GHG emissions from this project.

Table E-1 The estimation result for the GHG emissions by this project (t-COy,)
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
8,843| 10,840 12,978 14,727 14,419| 15738] 16,878 17,864| 18,719 18,123
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

18,721| 19,234| 19,672| 20,044| 20,358| 20,635| 20,858 21,073| 21,268| 21,444

The assumed conditions and estimation result can be referred to in Annex 3 and

documentation.

the support

\ E.2.  Estimated leakage:

No leakage effects need to be accounted for under ACMO0001 (baseline).

‘ E.3. Thesum of E.1 and E.2 representing the project activity emissions:

The result is equal to section E. 1.

‘ E.4.  Estimated anthropogenic emissions by sources of greenhouse gases of the baseline: ‘

Since the quantity of the GHG emission reductions by this project activity will be confirmed by the actual
monitoring in the project, it is not necessary to find the GHG emissions from the baseline scenario.
However, the amount of GHG emissions from the baseline scenario can be calculated by Equation (14),
which was introduced in section D.2.2.2.
Table E-2 shows the estimation result for the GHG emissions from the baseline scenario.

Table E-2 The estimation result for the GHG emissions by the baseline (t-CO»)
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
10,944| 14,242| 18,024| 21,442| 24,590| 27,537| 30,260| 32,780 35,113| 37,275
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
39,283|  41,147| 42,881| 44,478| 45964| 47,349| 48,688] 49,986 51,248 52,475

The assumed conditions and estimation result can be referred to in Annex 3 and

documentation.

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

The quantity of the GHG emission reductions by this project activity can be calculated by the difference
between the results of section E.4. and E.5., which is shown in Table E-3 below.

Table E-3 The estimation result for the GHG emission reductions by this project (t-CO,)
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
2,101 3,402 5,046 6,715/ 10,171 11,799] 13,383| 14,916 16,394| 19,152
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

20,561 21,913| 23,209| 24,434| 25607| 26,713| 27,830 28,913| 29,980| 31,031

The total amount of the GHG emission reductions by this project was calculated as 363,270 t-CO,.

Please note that this result is not the actual amount of GHG emission reductions, which can guarantee the
revenue from the sale of ERUs.
The amount of the actual GHG emission reductions are obtained by the actual monitoring process in the
project in accordance with the monitoring plan.

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

Regarding the assumed conditions, the formulae, and the result of the calculation, please refer to section

B.2.,,D.2.2.2., D.2.4., Annex 3, and the support documentation.

The important parameters in the project activity are indicated and explained in the following especially on
the data from 2008 to 2027 (the crediting period).

The estimation of the amount of the waste and the methane gas captured:
The amount of waste disposed in year x (R,) that will contribute to methane generation consists of a part
of the MSW collected from Surgut City and Surgut Region, and a particular amount of MSW included in
the ISW collected from the enterprises in Surgut.

First, the quantities were predicted based on information such as the population in Surgut, the waste
generation per capita in Surgut, Polygon’s contractual amount of the waste disposal in 2004, etc.

Following the prediction, the quantity of the MSW was divided into four categories according to the
degradability of the waste, and then, respective parameters (Lo, k) for respective categories that the
Russian and Ukrainian authority recommend were applied to the calculation of methane gas generation
from the landfill.

In the final step, these results were summed together.

The methane gas capture ratio during the year (EqC,) was calculated by the function between the quantity
of the waste filled in the land and the capture ratio, which was recommended by the Russian authority.
The methane gas captured in this project activity during the year (Qcapture,y aNd Meapture,y) Was calculated by
Equation (8) and (9).
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Table E-4 The estimation result for the quantity of the waste and the methane gas captured

Symbol 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Quantity of MSW landfilled Mg Ry 47,261 58,398 69,646 69,931 70,203 70,462 70,707 70,938 71,156 71,359
Quantity of methane gas generation Nm® Qy 551,835| 766,641|1,013,602]1,240,763| 1,449,943| 1,642,776| 1,820,732| 1,985,131( 2,137,161| 2,277,889
Methane gas capture fraction % EqC, 27% 30% 34% 37% 39% 41% 43% 44% 46% 47%
Quantity of methane gas captured Nm* Qcapuurey 146,503 233,352| 343,118| 454,576 565,343 674,022| 779,780 882,128 980,797|1,075,661
Weight of methane gas captured t-CH, Meapture,y 105 167 246 326 405 483 559 632 703 771

Symbol 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
Quantity of MSW landfilled Mg Ry 71,549 71,723 71,883 72,029 72,159 72,274 73,105 73,941 74,782 75,629
Quantity of methane gas generation Nm® Qy 2,408,278| 2,529,192( 2,641,412| 2,745,640| 2,842,508| 2,932,590( 3,019,685( 3,104,067 3,185,982| 3,265,654
Methane gas capture fraction % EqC, 48% 50% 51% 52% 53% 53% 54% 55% 56% 57%
Quantity of methane gas captured Nm® Qcapurey | 1,166,688| 1,253,910| 1,337,401| 1,417,260( 1,493,604 1,566,559 1,638,199| 1,708,619( 1,777,908| 1,846,152
Weight of methane gas captured t-CH, Meapture.y 836 899 959 1,016 1,071 1,123 1,174 1,225 1,274 1,323

The plan of the CGS installation:
The quantity of the CGS installation is determined by the calorie that methane gas captured by this
project activity contains.

Table E-5 The plan of the CGS installation

Symbol 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Quantity of CGS installations units 0 0 0 0 1 1 1 1 1 2
Installed capacity of CGS (Electricity) kw 0 0 0 0 200 200 200 200 200 400
Installed capacity of CGS (Heat energy) kw 0 0| 0| 0 286 286 286 286 286 572

Symbol 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
Quantity of CGS installations units 2 2 2 2 2 2 3 3 3 3
Installed capacity of CGS (Electricity) kW 400 400 400 400 400 400 600 600 600 600
Installed capacity of CGS (Heat energy) kw 572 572 572 572 572 572 858 858 858 858

The assumption of the power demand in the landfill:

The power demands in the landfill (DGy, DT,) were assumed as shown in Table E-6. This takes into
account the amount of the equipment load in the landfill and the site survey results.

The rationale for the yearly growth in power demand is mainly due to the increase of the capacity of the
wastewater treatment facility according to the total amount of the waste landfilled.

Table E-6 The assumption of the power demand in the landfill
Symbol 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Electricity demand in the landfill MWh DG, 2,510 2,550 2,589 2,588 2,588 2,613 2,638 2,664 2,689 2,715
Thermal energy demand in the landfill MWh DT, 2,383 2,508 2,632 2,631 2,630 2,722 2,813 2,904 2,995 3,087
Symbol 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
Electricity demand in the landfill MWh DG, 2,740 2,766 2,791 2,813 2,835 2,856 2,878 2,900 2,921 2,943
Thermal energy demand in the landfill MWh DT, 3,178 3,269 3,361 3,402 3,443 3,485 3,526 3,567 3,609 3,650

The power supplied to the landfill:

The net quantities of the energy displaced by the CGSs (EGy, ET,) were calculated in accordance with the
plan of the CGS installation (Table E-5), the assumption of the power demand in the landfill (Table E-6),
and the power purchase agreement between the SPC and the landfill explained in B.3.
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Table E-7 The estimation result for the power supplied to the landfill

Symbol 2008]  2000] 2010  2011]  2012]  2013]  2014]  2015]  2016] 2017
The net quantity of electricity MWh EG, 0 0| 0| 1,419 1,419 1,419 1,419 2,838 2,838 2,838
displaced by CGS
[T L Ty i el sy MWh ET, 0 0 of 2020 2020 2020 2020 3514 3576| 3638
displaced by CGS

Symbol 2018]  2019]  2020]  2021]  2022]  2023] 2024  2025]  2026] 2027
[T = NIy Gif R MWh EG, 2838| 2838 3070 3086| 3101 3116| 3131 3146 3162 3177
displaced by CGS
[WAED (R Ty GEF AT G Mwh ET, 3700 3762| 3824| 3835| 3847 3858] 3860| 3881] 3892] 3004
displaced by CGS

The estimation of the quantity of methane destroyed/combusted by the flare and the CGS:
The quantity of methane destroyed/combusted by the flare and the CGS can be calculated by using a
specific value of the parameters in the assumed conditions and the result of the estimation.

Table E-8 The estimation result for the quantity of methane destroyed/combusted

Symbol 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
i it Ry @ RS G Glesiiimyar) tCH, | MDyrecry 104 166 245 324 405, 482 558 631 701 770
by this project activity
by flaring t-CH, MDjaredy 104 166 245 324 94 172 247 320 391 248
by producing electricity with CGSs t-CH; | MDejectricity,y 0 0 0 0 128 128 128 128 128 215
by producing thermal energy with CGSs t-CH, MDhermaly 0 0 0 0 183 183 183 183 183 307
Symbol 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
[T o) TRy Gl ICES (2 Gy tCH, | MDyriecty 835 897 957 1014| 10e8| 1120 1171|1222 1271|1320
by this project activity
by flaring t-CH, MDfaredy 302 354 403 454 503 551 595 639 683 726
by producing electricity with CGSs t-CH, [ MDejecicityy 219 224 228 230 233 234 237 240 242 244
by producing thermal energy with CGSs t-CH, | MDpermany 313 320 326 329 333 335 339 343 346 349

The estimation of the GHG emission reductions:

Based on these results and the assumed values of the parameters, the quantity of the GHG emission
reductions by this project activity can be estimated by using Equation (15) as shown in Table E-9.

In this estimation, the quantity of methane that would have been destroyed/combusted by regulatory or
contractual requirements (MDygg,) is assumed as “0”.

Table E-9 The estimation result for the quantity of the GHG emission reductions

Symbol 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
L= GENiig) 6ff C1r(6 @lssom i RS t-CO, ER, 2,101|  3402| 5046 6715| 10,171] 11,799 13,383 14916| 16,394] 19,152
by this project activity
GHG emission reductions t-Co, 2194 3495 513 6808 8500 10128| 11,712| 13,245| 14723 16,166
by methan destroyed
by flaring t-CO, 2104 3405|5130 6808 1982 36100 5104 6727 8205 5200
by producing electricity with CGS t-CO, 0 0 0 o 2682] 2682 2682 2682 2682 4513
by producing thermal energy with CGS t-CO, 0 0 0 0 3,836 3,836 3,836 3,836 3,836 6,453
IR @it G t-CO, 70 70 70 70| 1135 1135|1135 1,135 1135 2172
by displacing diesel generator
IS S RELEIRTS €0, 23 23 23 23 536, 536 536 536 536 815
by displacing diesel boiler
Symbol 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
[RECE UEAITYy Gl TS Clal o G M s t-Co, ER, 20561 21,013 23209 24,434 25607 26,713 27,830 28,913 29,980| 31,031
by this project activity
GRS @il (6 s t-co, 17,530 18,838 20,089 21,286 22430 23523| 24597| 25652| 26,690 27,713
by methan destroyed
by flaring t-CO, 6,344] 7430 8461] 9530 10564] 11572| 12493 13420 14349 15252
by producing electricity with CGS t-CO, 4,603 4,694 4,785 4,834 4,883 4,918 4,981 5,030 5,079 5,128
by producing thermal energy with CGS t-CO, 6,583 6,713 6,843 6,913 6,983 7,033 7,123 7,193 7,263 7,333
I e B L E TS t-CO, 2192|2213 2233 2250 2268 2271] 2302] 2320 2337 2354
by displacing diesel generator
(SIS eSS (EELGIETS t-CO, 839 863 887 898 909 920 931 942 953 963
by displacing diesel boiler
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SECTION F. Environmental impacts

F.1.  Documentation on the analysis of the environmental impacts, including transboundary
impacts:

This project has no adverse impact on the environment of Surgut. Rather, it provides some favorable
benefits by capturing and utilizing LFG that would be released from the landfill site. A few of the direct
benefits to the environment are listed below.

B The prevention of unpleasant smells from the LFG generated from the landfill

B The prevention of fire disasters in the landfill due to the LFG

B The reduction of the quantity of fossil fuels consumed by the diesel engine generator and fossil fuel
combustion boiler in order to meet the power demand in the landfill

The possibility of ambient noise and vibration is assumed because the project activity will install
mechanical equipment such as blowers, CGS. However, the landfill site is located adequate away from
residential zones.

The operation of CGS has some possibility of SOx and NOx generation included in the exhaust gas of
CGS, which will cause air pollution. However, this will not be thought as a major issue since of the
geographic situation.

In terms of the possibility of these environmental impacts, we have obtained the opinions from the Surgut
Municipal Environmental Commission that these factors do not cause any environmental concerns.

F.2.  If environmental impacts are considered significant by the project participants or the host
Party, please provide conclusions and all references to support documentation of an environmental

There are no significant environmental issues in this project as mentioned previously.
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SECTION G. Stakeholders’ comments ‘

\ G.1. Brief description how comments by local stakeholders have been invited and compiled: \
Russia has recently ratified the Kyoto Protocol, though it has no guidelines, procedures, and structures
regarding how comments by local stakeholders are invited and compiled in JI activities.

Therefore, the following is a list of comments that have been received by the stakeholders during the site
survey implemented in Surgut.

\ G.2.  Summary of the comments received: \
(1) Mr. Pluznikov - Head of the Environmental Department, Ministry of Economic Development
and Trade (September 1, 2004):

B Collection method
This comment was collected from Mr. Pluznikov directly during the meeting held at the
Environmental Department, Ministry of Economic Development and Trade by asking along a
prepared questionnaire.

B Comment summary
“Speaking in terms of the energy supply, a project like this is not necessary in the locations that have
a great deal of energy potential like Surgut. However, it would be important that the projects like this
could improve the environmental problems in landfills. In my opinion, this ministry will be a very
supportive governmental organization for the implementation of JI projects.”

(2) Mr. Kuz’minov -Head of the Environmental Service in Surgut (September 3, 2004):
B Collection method
This comment was collected from Mr. Kuz’minov directly during the meeting at JSC Polygon’s
meeting room according to a prepared questionnaire.
®  Comment summary
“We are now studying favorable governmental treatment of the environmental taxation for
environmental-friendly landfills, and this treatment could be applied to Polygon’s landfill site.”

(3) Mr. Bratashov - Deputy Mayor of Surgut City Administration (September 3, 2004):
B Collection method
This comment was collected from Mr. Bratashov directly during the meeting held at the meeting
room of Surgut municipal office according to a prepared questionnaire.
B Comment summary

“I wonder if LFG could be really generated from landfills under such extremely cold circumstances.

The Surgut City administration can support this project to the extent possible. However, we must

avoid increasing the waste disposal tariff due to this project.”

B Due account taken of this comment

We explained to Mr. Bratashov as described below to win his understanding.

v" Though Surgut is extremely cold region and the surface temperature of the waste is below the
freezing point, the progression of the decomposition and methane fermentation of the waste will
keep the inside temperature around 30 degrees Celsius, and then, the large amount of LFG will
be released.

v' This project activity will generate merits mutually for Japan and Russia, and it will not cause the
waste disposal tariff to increase.
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(4) Mr. Taran - Deputy Head of Surgut Environmental Commission (September 3, 2004):

B Collection method
This comment was collected from Mr. Taran directly during the meeting held at the meeting room of
Surgut Environmental Commission office according to a prepared questionnaire.

B Comment summary
“The existing landfill operated by Surgut City Administration can keep operating for the foreseeable
future and it has no negative environmental impact at all. Polygon’s landfill has very expensive
facilities, and we do not think that it is necessary to install such an environmental-friendly latest
facilities for any landfill in Surgut presently. However, we are not against this project. When this
project moves on to the implementation stage, we can make some cooperation and assistance to the
extent possible”

(5) Mr. Cherkashin - Deputy Head of Surgut Regional Administration (September 6, 2004):

B Collection method
This comment was collected from Mr. Cherkashin directly during the meeting at Surgut Regional
Administration office by asking along a prepared questionnaire.

B Comment summary
“The Surgut Regional Administration has the opinion that the existing landfill operated by Surgut
City should be closed due to its negative environment impact. However, we have no authority on this
decision to do so. We think that this project is good to improve Surgut landfill environment.”

(6) Mr. Sidrov - the Mayor of Surgut City (November 9, 2004):

B Collection method
This comment was collected from Mr. Sidrov directly during the meeting at the Surgut mayor’s
office in accordance with a prepared questionnaire.

B Comment summary
“Polygon’s landfill is essential for Surgut City. | expect that the competence between Polygon’s
landfill and Surgut City administrational landfill can make the technical and economical service of
the waste disposal in Surgut increasingly better than now.”

G.3.  Report on how due account was taken of any comments received:

These comments are not sufficient to estimate stakeholders’ comments, so further more stakeholders’
comments required will be collected and treated appropriately in the future in accordance with the
decision of the Russian government on the treatment for the stakeholders’ comments.

Most of these collected comments are generally positive opinions, and the interviewees are commonly
supportive to this project. Therefore, we do not think it necessary to take some actions to these comments
at present.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY

Project Participant 1 (Japan)

Organization: Shikoku Electric Power Co., Inc.
Street/P.0.Box:

Building:

City: 2-5, Marunouchi, Takamatsu
State/Region: Kagawa

Postfix/ZIP: 760-8573

Country: Japan

Telephone: +81-87-821-5061

FAX:

E-Mail:

URL: http://www.yonden.co.jp/
Represented by: Atsushi Onishi

Title: President and Director
Salutation: Mr.

Last Name: lima

Middle Name:

First Name: Takahito

Department: Business Planning Dept.
Mobile: +81-70-5750-3906
Direct FAX: +81-87-825-3030

Direct tel: +81-87-821-5011
Personal E-Mail: iima09632@yonden.co.jp
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Project Participant 2 (Japan)

Organization:

Shimizu Corporation

Street/P.O.Box:

Building: Seavans South

City: 1-2-3, Shibaura, Minato-ku
State/Region: Tokyo

Postfix/ZIP: 105-8007

Country: Japan

Telephone: +81-3-5441-1111

FAX:

E-Mail:

URL: http://www.shimz.co.jp
Represented by: President

Title: Representative Director
Salutation: Mr.

Last Name: Kurita

Middle Name:

First Name: Hiroyuki

Department: New Energy Dept., Energy Solution Division
Mobile:

Direct FAX: +81-3-5441-0311

Direct tel: +81-3-5441-0137

Personal E-Mail:

kurita@shimz.co.jp
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Project Participant 3 (Russia)

Organization:

CJSC Polygon Ltd.

Street/P.O.Box:

50 let VLKSM Street,1

Building:

City: Surgut

State/Region: Tyumen Region, Khanty-Mansi Autonomous District
Postfix/ZIP: 628481

Country: Russia

Telephone: +7-3462-37-64-39

FAX: +7-3462-51-25-89

E-Mail: sns@surgut.ru

URL:

Represented by:

Igor Alexandrovich Vasilenko

Title:

Chief Engineer

Salutation: Mr.

Last Name: Korsakov
Middle Name: Aleksandr
First Name: Yurievich
Department:

Mobile:

Direct FAX:

Direct tel:

Personal E-Mail:

surgu@mail.ru
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING

No public funding will be utilized in this project activity.
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Annex 3

BASELINE INFORMATION
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(Category 1V)

Item Unit Value Source

. i The final report by Russian
Population of Surgut city in 2004 peoplelyr 296,000 Consultant "JSC Hallurgy”

. _— The final report by Russian
Population of Surgut city in 2028 people/yr 333,000 Consultant "JSC Hallurgy”

. . Constant growth rate under the|The final report by Russian
Population growth rate in Surgut people/yr conditions above Consultant "JSC Hallurgy"
Population of households in Surgut region o 15% for the population of T
whose MSW can be collected to the landfill % Surgut city Surgut municipality

. o . The final report by Russian
MSW generation per capita in 2004 kg/capitalyr 315 Consultant "JSC Hallurgy”
. o . The final report by Russian
MSW generation per capita in 2028 kg/capita/yr 404 Consultant "JSC Hallurgy”
. . Constant growth rate under the|The final report by Russian
MSW growth rate per capita kg/capitalyr conditions above Consultant "JSC Hallurgy"
. . The final report by Russian
0,
Waste recycling rate in 2004 % 1 Consultant "JSC Hallurgy”
. Growing 1% every year, The final report by Russian
0,
Waste recycling growth rate % to 20% max. Consultant "JSC Hallurgy"
The year to start to collect MSW yr 2006 The plan of JSC Polygon's landfill
Fraction of MSW disposed in Polygon's landfill o 10% in 2006, growing 10% Assumption value
among the MSW generated in Surgut 0 every year, to 50% max. P
Waste from enterprises disposed in Polygon's ton/ 51.086 Actual contract value for Polygon's
landfill (assuming yearly constant) Y ’ landfill in 2004
Fraction of MSW including in the waste from Actual contract value for Polygon's
. . tonly 14,596 .
eneterprises (assuming yearly constant) landfill in 2004
. The final report by Ukrainian
0,
Fraction of waste (Category 1) % 31.50 Consultant "SEC Biomass”
. The final report by Ukrainian
0,
Fraction of waste (Category I1) % 16.85 Consultant "SEC Biomass"
. The final report by Ukrainian
0,
Fraction of waste (Category Ill) % 32.55 Consultant "SEC Biomass"
. The final report by Ukrainian
0,
Fraction of waste (Category V) % 19.11 Consultant "SEC Biomass"
Methane generation rate constant "k" Uy 0116 The final report by Ukrainian
(Category I) y ' Consultant "SEC Biomass"
Methane generation rate constant "k" Uy 0.076 The final report by Ukrainian
(Category I1) Y ’ Consultant "SEC Biomass"
Methane generation rate constant "k" Uyr 0.046 The final report by Ukrainian
(Category IlI) Y ’ Consultant "SEC Biomass"
Methane generation rate constant "k" Uvr 0 The final report by Ukrainian
(Category V) Y Consultant "SEC Biomass"
Methane generation potential "Ly" 3 The final report by Ukrainian
(Category 1) 'y CHyftwaste 70.52 Consultant "SEC Biomass"
Methane generation potential "L," 3 The final report by Ukrainian
(Category 1I) M CHaftwaste 67.48 Consultant "SEC Biomass"
Methane generation potential "Ly" 3 The final report by Ukrainian
(Category IIl) v CHiftwaste 70.38 Consultant "SEC Biomass"
Methane generation potential "L, m®.-CH/t-waste 0 The final report by Ukrainian

Consultant "SEC Biomass"
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Item Unit Value Source

Lower caloric value of methane gas kcal/m3N 8,560 Scientific chronology

Efficiency of CGS installed % 80 Equipment specification

Auxiliary power ratio of CGS installed % 10 Assumption value

Utilization factor of CGS installed % 90 Operation plan

Methane dansity "Depa” t/mdy 0.0007168 ACMO0001

g;gbzv\stngrlmg Potential value for methane i 21 ACMO0OL

CCOéFilrerl::Csnlyon intensity of electricity displaced -CO,/MWh 08 ‘I;:t:(:AISDiLD
The mgst conservativelvglue

€O, erisionmensy ofhomalenerwy | o,
calculating with IPCC default value
(20.2*0.990*44/12/0.0036/100*100)

Average methane fraction of LFG "wgy," % 50 Assumption value

Flare efficiency "FE" % 99.5 Equipment specification

Adjustment factor "AF" - 0 Site survey result

Electricity rate Roubles/kWh 0.822 Site survey result

Thermal energy rate Roubles/Gcal 170.4 Site survey result

Exchange rate Roubles/US$ 27.00 Site survey result

Personnel cost for a manager /Eeorlsjglr:a/?/r 263,000 gﬁ;ﬂgéf@g&%ﬁgaﬂ

Personnel cost for an operator Roubles 115.000 The final report by pkrainian

and a desk worker Iperson/yr ! Consultant "SEC Biomass"

Number of operators per unit persons/unit 2 zgiémta;r:?pgg Cb é:éﬁ:?:si?n

'\(/Ifzirnttﬁza;)r;cvse?ogsetr::trzue d from CGS) Roubles/kWh 0.150 Assumption value

O(f\:)?rtieeatdotceﬁ S;:]ngm of cost) % 2 Assumption value

Income tax rate in Russia % 24 Site survey result

Depreciation

for 10 years, survival value 0,
with equal amount method

Site survey result

Refer to the support documentation for more specific information concerning these assumptions shown

in the above tables, the GHG emission reductions estimation, and the investment analysis.
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Annex 4

MONITORING PLAN
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1. Operational and management structure

Conferences on the operational and management structure for the monitoring will be held with Russian
counterparts according to the monitoring methodologies before the implementation of the project, and
after that, the monitoring structure and monitoring policy will be developed.

Here, the overview on the monitoring implementation structure is mentioned.

B The highly precise monitoring gauges shall be selected and after shop inspections, only the gauges
that would pass the inspections shall be installed and used.

B Japanese party (Shikoku Electric Power Co., Inc.) shall make out a monitoring standard how to
monitor data required in this JI project. Monitoring procedures and points of concern will be
described in the monitoring standard.

B The actual monitoring work shall be implemented by the host party (CJSC Polygon Ltd.). The
company shall monitor the data in accordance with the monitoring standard sincerely.

B The host party shall archive the monitored data and render them to Japanese party by electric data
periodically.

B Japanese party shall check the monitored data if they have any fault, and if any, Japanese party shall
instruct the host party how to react for that. The host party shall react as the instruction and shall
report the result to Japanese party after the reaction.

Russia Japan
Monitoring Manager Monitoring Manager
*Data approval *Data approval
Periodical report to Japanese side *Periodical report «Verification for the monitoring

by electric data
R f |
Report II Order eport of troubles Report I Order

Deputy Manager

Deputy Manager

+Data confirmation «Orders of monitoring JDEiA EERlEeR
“CalllanEton SRTEIn eInstruction of reaction eInstruction for malfunctions
«Training fro monitoring engineers a ahes oo e

*Response for troubles *Report to the manager

Report II Order

Monitoring Engineer *Equipment order I *Equipment delivery
s

Inquire for trouble Instruction for troubles

*Monitoring o «Order for calibrations
*Report of monitoring data «Inquiry on troubles Measuring gauge manufacturer
«Calibration
*Reaction for troubles o *Periodical inspections
*Calibration «Calibration
*Response for troubles

Fig. 4.1.1 The overview on the monitoring structure
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2. Selection of instrument gauges for the monitoring
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“Table 4.2.1” below shows instrument gauges for the monitoring that we plan to use.

In selecting these monitoring gauges, the most precise gauge among possible gauges will be used to the

extent possible.

Table 4.2.1 Selection of instrument gauges for the monitorin

ID
Source of data Range Selected monitoring instrument gauge
number
ID1,5,6 Flowmeter 0 ~ 400Nm®/h Vortex flowmeter
ID2 Temperature gauge -50 ~ 100 Surface temperature resistive element
0 ~ 100kPa .
ID3 Pressure gauge Elasticity manometer
(gauge pressure
ID4 Methane gas analyser 0~60 Infrared methane gas analyser
ID7 Thermocouple 0 ~ several hundred Thermocouple
Infrared methane gas analyser or gas
ID8 Methane gas analyser 100 ~ 1,000ppm
chromatograph
ID9 Voltmeter Integrating watt hour meter
Integrating calorimeter
ID10 Calorimeter (Calculated with One temperature gauge,
one flowmeter, and computing unit)
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3. Calibration of the instrument gauges for the monitoring

UNRCCC A
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“Table 4.3.1” below shows how to calibrate the instrument gauges for the monitoring in this project.

Table 4.3.1 Calibration of the monitoring instrument gauges

nu::ber Source of data Calibration method

ID4, 8 Methane gas analyser | These shall be calibrated by the standard gas whose
(Infrared analyser) density is given.

ID8 Methane gas analyser | This shall be checked that the analyst who owns this
(Gas chromatograph) instrument calibrates it properly.

ID2 Temperature gauge This shall be calibrated in thermostatic chamber whose
(Surface temperature temperature is given.
resistive element)

ID7 Thermocouple The strict calibration for this thermocouple is not
necessary because this instrument is only for detection
whether the flare is operated or not. However, the
confirmation of the proper movement shall be done.

ID3 Pressure gauge This shall be calibrated by the fluid whose pressure is
given made by portable pump.

ID1,5,6 | Flowmeter The calibration on the site is impossible, but the vortex

(Vortex flowmeter) flowmeter has no moving part and it does not have to be
calibrated. However, it is necessary to inspect it if there is
any dirt inside. The display part shall be inspected by
seguence test with simulation data.

ID9 Voltmeter The calibration on the site is impossible, but this
(Integrating watt hour | instrument does not have to be calibrated because it has
meter) much durability in general as far as special trouble is not

happened. However, visual testing will be implemented
periodically.

ID10 Calorimeter This instrument shall be calibrated with temperature
(Integrating gauge, flowmeter, and computing unit.
calorimeter)
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4. Monitoring of environmental data

The project should keep monitoring the environmental data as well as the data required for the GHG
emission reductions estimation mentioned above, particularly for the contribution to the sustainable
development in the host country and the local project site. The project will not give a bad influence to the
local environment, but the environmental data indicated in Table 4.4.1 below will be monitored
periodically during the project period lest they do not exceed the maximum allowable concentration in
accordance with Russian Federal Law #7-FL of 10/01/2002 “On Environmental Protection” and “Health
Standard”.

Table 4.4.1 Monitoring items of environmental data

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

Pollutants in water

Pollutants in air

Ammonium (NH4")

Nitrogen oxide (NO)

BOD

Nitrogen dioxide (NO,)

BOD; Ammonium (NHs)
Suspended solids Sulfurous anhydride (SO,)
Iron (Fe) Benzapilene

Cadmium (Cd) Suspended solids
Potassium cation (K*) Xylene

Calcium cation (Ca®") Methane

Magnesium (Mg) Methylmercaptan
Manganese (Mn) Soot

Copper (Cu®) Hydrogen Sulphide (H,S)
Arsenic (As) Styrene

Sodium cation (Na") Toluene

Nickel (Ni*") Kerosene

Nitrate ion (NO3)

Carbon monoxide (CQO)

Nitrite ion (NO;)

Phenol

Oil product Ethylbenzene

Mercury (Hg) Ethylmercaptan

Lead (Pb) Miscellaneous
Sulphates (SO,%) Vibration

Zink (Zn™) Ambient noise
Chlorides (CI) Unpleasant smell

COD

Chromium (Cr®")

Chromium (Cr*")
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‘ SECTION A. General description of project activity ‘
\ A.l  Title of the project activity: \
\ A.2. Description of the project activity: \

27" km MSW Landfill
LFG LFG
LFG
CGS
[ | LFG LFG
LFG

[ | LFG CGS CGS

[ | LFG CGS

m CGS LFG

[ | LFG

[ |

LFG

[ | LFG

[ |

[ |

[ |
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LFG

LFG

27" km MSW Landfill

Ji ERU

\ A4.1.1. Host Party(ies): \

\ A4.1.2. Region/State/Province etc.: \

\ A4.13. City/Town/Community etc: \
A4.14, Detail of physical location, including information allowing the

600km

40

A-1

This template shall not be altered. It

" Surgut
./ g

——=. Tyumen Region
Khanti-Mansi Autonomous District

%
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27km
271 km MSW Landfill
LFG LFG
LFG LFG  CGS
LFG CGS
27km
CGS LFG

page 4

P

\ Polygon’s 27t km MSW Landfill

Surgut Station S

e

J oA 17

R

(S = AN

2

Surgut City

~ 7
—

A-2

ovece
~w
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‘ A.4.2. Categories of project activity: ‘

UNFCCC Sectoral Scope No.13 Waste handling
and disposal No.1 Energy industries (renewable —ren-renewable sources)

‘ A.4.3. Technology to be employed by the project activity: ‘
LFG

LFG

LFG
80%
LFG

LFG
LFG
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LFG
Polygon’s 27" km MSW Landfill Site
B —J—J CH4 -.CO2
Gas Capture Pipe s LFG
LFG
Flare Stack
Blower Gas Treatment Gas
Equipment Holder
Self Self
Consumption Consumption
CH4-C02
Supplied to Gas Engine G Supplied to
Landfill Thermal Energy Thermal Electric Landfill Electric
Demand Energy I L] Power Demand
Cogeneration System

A-3 LFG
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A.4.4. Brief explanation of how the anthropogenic emissions of anthropogenic greenhouse

account national and/or sectoral policies and circumstances:

] LFG
] 30

LFG
] LFG LFG
|

LFG
LFG
] LFG
|
] LFG
LFG
LFG
LFG
LFG
LFG LFG
GHG
LFG LFG GHG
CGS
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GHG
LFG CGS
CGS
Co,
CGS
Co,
A-4  GHG
| Phase 1: CH4-.CO2
LFG .
Flare Stack
Electric Power| Supplied to
| Electric Demand
| Phase 1: CHa—coz | | _ _
Consumption Di F0|32I FUEIt
) 1esel benerator Phase 2: CO2 emission reduction
Gas Engine G Thermal '
| | | | Energy Supplled to
Thermal Energy
| Demand
Self .
Consumption FO;SI_II Fuel
ofier Phase 3: CO2 emission reduction
Cogeneration System 27t km MSW Landfill
A-4 GHG
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A44.1. Estimated amount of emission reductions over the chosen crediting
period
20 20 363,270 t-CO2
A-1 GHG t-CO,
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

2,101 3,402 5,046 6,715 10,171 11,799 13,383 14,916 16,394 19,152

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

20,561 21,913 23,209 24,434 25,607 26,713 27,830 28,913 29,980 31,031

A.4.5. Public funding of the project activity:
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Approved consolidated baseline methodology

ACMO0001 "Consolidated baseline methodology for landfill gas project activities” ACMO0001
ACMO0001
LFG
LFG
@) LFG
(b) LFG
() LFG

ACMO0002 “Consolidated Methodology for Grid-
Connected Power Generation from Renewable” 15MwW

54TJ 15GWh

ACM0001 ©)

CDM AMS-1.D. TYPEI
RENEWABLE ENERGY PROJECT - I.D. Renewable electricity generation for a grid

CDM AMS-I.C. TYPE | RENEWABLE ENERGY PROJECT - I.C. Thermal
energy for the user AMS-I.C.

27" km MSW Landfill LFG
LFG

27" km MSW Landfill LFG
CGS
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0.6MW 0.2MWx>=
0.858MW  0.286MW >
ACMO0001 c
ACMO0001
ACMO0001 ()
CDM AMS-I.D. TYPEI
RENEWABLE ENERGY PROJECT - I.D. Renewable electricity generation for a grid
AMS-1.D.
3
45MW
AMS-1.D. 2
CDM AMS-I.C. TYPE | RENEWABLE ENERGY PROJECT

— 1.C. Thermal energy for the user AMS-I.C. AMS-I.C.

1

2

15MW
A5MW
AMS-I.C. 3
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B.2.  Description of how the methodology is applied in the context of the project activity:
ACMO0001 ACMO0001
(1) ERy = (M Dproject,y - MDreg,y) * GWPCH4 + EGy * CEFeIectricity,y + ETy * CEFthermaI,y
(2) MDreg,y: Ileproject,yik AF
(3) MDproject,y: IlefIalred,y"' MDeIectricity,y"' IlethermaI,y
(4) MDfIared,y: LFGfIare,y* WCH4,y* DCH4 *FE
(5) MDeIectricity,y= LFGeIectricity,y* WCH4,y* DCH4
(6) MDthermaI,yz LFGthermaI,y* WCH4,y* DCH4
PDD IPCC
Revised 1996 IPCC Guidelines for National Green house Gas Inventories : Reference
Manual CHAPTER 6 WASTE First Order Decay Model -3
-4 -5
(7 Qy= ZQW = Z(k * Ry * Lo * e*0)
2

Q y m>CH,ly

Qux X y m>CH.ly

X y

Ry X Mgly

y y

Lo m°CH,/Mg Mg

k 1ly

(8) Qcapture,y = Equ * Qy

(9) Mcapture,y = Qcapture,y * DCH4,y

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



\{ ‘@, PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02 ¥ ‘
¢ s
CDM — Executive Board page 13 '

Qcapture,y m? CH4/y

EqCy

Mcapture,y tCH4/y

Lo k
ACMO0001
GWPchy
IPCC 1995 IPCC Second Assessment Report: Climate Change
1995
EG,
CGS
CGS LFG
CGS
PDD CGS 10%
CGS CGS LFG
LFG
CGS

10kW 87.6MWh
CGS CGS 90%
ET,

CGS
CGS LFG

CGS

PDD CGS 10%
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CGS CGS LFG
LFG
CGS
10kwW 87.6MWh
CGS CGS 90%
CEI:eIectricit,y COZ
AMS-1.D. 28
6
kWh 1.D.1.
kg CO,equ/kWh
AMS-I1.C. 1.D.1 200kW 0.8 kg CO,equ/kWh
CEFthermaI,y COZ
AMS-I.C. 18
IPCC
AMS-1.C.
100%
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IPCC
20.2 tC/TJ
0.99
CEl:thermal,y

20.2 (kgC/GJ) * 10° *3600 * 44 / 12 * 0.99 / 100% = 0.2640 kg COequ/kKWh

3 CEFthermaI,y

AF
AF LFG
LFG LFG

AF 0
AF

LFGﬂarey LFG
PDD LFG LFG

LFG

WcHay LFG
LFG
PDD

Dcha

ACMO0001
LFG LFG
LFG
PDD

FE

PDD
I—I:Gelectricity,y LFG

CGS LFG
I—FGthermaI,y LFG
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PDD
CGS

I—FG‘thermal,y

PDD
CGS

Model

Lo

EqC,

PDD

LFG
LFG
CGS
I—FGeIectricity,y
LFG

2004

2008

LFG

PDD

LFG

20

CGS
LFG
LFG
CGS
(7
Rx
k
Lo
LFG
Annex 3

page 16

First Order Decay
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B.3.  Description of how the anthropogenic emissions of GHG by sources are reduced below
those that would have occurred in the absence of the registered CDM project activity:
EB16 Annexl “Tool for the demonstration and assessment of additionality”
JI CDM
PDD
Sub-Step 2b - Option |11, Step 5
Sub-Step 2b — Option 111
SPC CGS
SPC
PPA
m SPC
m SPC
m SPC CGS
[ |
[ |
[ |
[ |
[ | SPC
ERU
Option 1l
2004 9 7.8 8.0%

ERU
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B-1
B-1 ERU
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Total Income 0 -85 -85 -85 -85 1,464 1,464 1,464 1,464 1,464 2,684
|Eleclricily Sales Income 0 -72 -72 -72 -72 1,167 1,167 1,167 1,167 1,167 2,232
|Heat Energy Sales Income 0 -13 -13 -13 -13 297 297 297 297 297 452
Total Expense 7,730] 722 722 722 4,572 1,288 1,288 1,288 1,288 5,138 1,891
Capital Investment 7,730 0 0 o) 3,850 0 o) [8) 0 3,850 0
Personnel Cost 0 493 493] 493 493 723 723 723 723] 723 953
Maintenance Cost 0 200 200 200} 200 517 517 517 517| 517 870
Overhead Cost 0| 29| 29| 29 29 48 48] 48 48 48 67|
Income Tax 0 0] 0] 0 0] 0] 0 0 0] 0] 0
Cash flow -7,730 -807 -807] -807 -4,657 176 176 176 176 -3,674 793]

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 Total
2,718 2,753 2,787 2,811 2,835 2,844 2,882 2,906 2,930 2,954 38,083
2,253 2,274 2,294 2,312 2,330 2,333 2,366 2,383 2,401 2,419 31,142

466 479 492 498 505 511 517 523 529 535 6,941
1,906 1,928] 1,950 1,963 2,063 5,920 2,202 2,211 2,221 2,306 51,321
0 0] 0 0 0] 3,850 0 0 0] 0 19,280

953 953 953 953 953 953 1,183 1,183] 1,183] 1,183] 16,990
888 905 923 932 942 948 961 970 979 989 13,694
52 53 53 53 46 46 58 58 59 5]] 953

13| 17| 21] 25 122 123 0 0 0 83 404]
812 825 837 848| 772 -3,076] 680 695 709 648] -13,238]

thousand Roubles

Step5 CDM JlI

ERU
B-2 ERU 6US$/t-CO,

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Total Income 0 256 466 733 1,003 3,112 3,375 3,632 3,880 4,120 5,787
ERU Sales Income 0 340 551 817 1,088 1,648 1,911 2,168 2,416 2,656 3,103
Electricity Sales Income 0 -72 -72 -72 -72 1,167 1,167 1,167 1,167 1,167 2,232
Heat Energy Sales Income 0 -13 -13 -13 -13 297 297 297 297 297 452
Total Expense 7,730] 722 722 722 4,572 1,448 1,511 1,573 1,632 5,540 2,455
Capital Investment 7,730 0 0| [y 3,850 0 [y 0 0 3,850 8
Personnel Cost 0 493] 493] 493 493 723 723 723 723 723 953
Maintenance Cost 0 200 200 200} 200} 517 517 517] 517 517 870
Overhead Cost 0| 29| 29| 29 29| 48 48 48 48 48 67|
Income Tax 0 0 0| 0 0 160 223 285 344 402 565
Cash flow -7,730) -467 -256 10 -3,569) 1,664 1,864 2,059 2,248| -1,420] 3,331

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027| Total

6,049 6,303 6,547 6,769 6,983 7,171 7,391 7,590 7,787 7,981 96,933
3,331 3,550 3,760 3,958 4,148 4,328 4,508 4,684 4,857 5,027 58,850
2,253 2,274 2,294 2,312 2,330 2,333 2,366 2,383 2,401 2,419 31,142

466 479 492 498 505 511 517 523 529 535 6,941
2,706 2,780 2,852 2,913 3,058 6,959 3,262 3,318 3,372 3,513 63,361
0 0 0 0 0 3,850 0 0] 0 0 19,280
953 953 953 953 953 953 1,183 1,183] 1,183] 1,183 16,990
888 905 923 932 942 948 961 970 979 989 13,694
52 53 53 53] 46 46 58 58 59 5] 953
813 869 924 975 1,118 1,161 1,061 1,106 1,151 1,289 12,444
3,344 3,522 3,695 3,856 3,925 213 4,128 4,273 4,415 4,468, 33,572

thousand Roubles
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ERU 6US$/t-CO, IRR12.1
ERU
Ji
Annex 3
B.4.  Description of how the definition of the project boundary related to the baseline
methodology selected is applied to the project activity:
LFG
JI GHG
GHG
Ji
LFG
LFG CGS
LFG
CGS CGS
ACMO0001 AMS-1.C., I.D.
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B-1
Electric Power
Electric Demand <
in the Landfill Self
Fossil Consumption
Fuel €O,
> Diesel emission Electric Demand
Generator in the Project
CO,
Thermal Energy Thermal Energy emission
Demand in the
Landfill Self
Fossil Consumption
Fuel Fossil Fuel C.OZ. Thermal Energy s & .CH4
Combustion emission Demand in the emission
Boiler Project

Not captured

LFG

Polygon’s 27th

km MSW Landfill

LFG (CH,)

Ea

LFG Capture &
Treatment
System

Project Boundary

+

Waste

Released LFG
(Only emergency)

Cogeneration
System

Flare
Stack

B-1

2005 2 28

2 5

TEL +81-87-821-5061
FAX +81-87-825-3030
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‘ C1 Duration of the project activity: ‘

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

1
2007 1 1
| C.1.2. Expected operational lifetime of the project activity: |
20
1 21

‘ C.2 Choice of the crediting period and related information: ‘
| C.2.1. Renewable crediting period |
‘ C.2.1.1. Starting date of the first crediting period: ‘

20

10
GHG
JI
2008 ERU
2008 1 1
‘ C.212 Length of the first crediting period: ‘
JI
CDM 7
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ACMO0001
Approved consolidated monitoring methodology ACMO0001 ”Consolidated
monitoring methodology for landfill gas project activities” ACMO0001
ACMO0001
LFG
LFG
(@) LFG
(b) LFG
(c) LFG
ACMO0002 “Consolidated Methodology for Grid-
Connected Power Generation from Renewable” 15MW
54TJ 15GWh
AMS-I.C.,I1.D

B.1.1 ACMO0001

AMS-I.C.,I.D

ACMO0001 ACMO0001
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D. 2.2. Option 2: Direct monitoring of emission reductions from the project activity (values should be consistent with those in section E).

ID number Data Source of Data Measured Recording | Proportion How will the Comment
(Please use variable data unit (m), frequency of data to data be
numbers to calculated (c), be archived?
ease Cross- estimated (e), monitored (electronic/
referencing paper)
to table
D.3)
ID1 LFGioal m® m 100% electronic
LFG 1
1
ID2 T K m 1 100% electronic
LFG 1
ID3 P Pa m 1 100% electronic
LFG 1
ID4 WeHa % m 1 100% electronic
LFG 1
ID5 LF Getectricity.y m® m 100% electronic
+|—FGthermaIy,y
CGS 1
LFG 1
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ID6 LFGriarey, m® m 100% electronic
LFG
ID7 Tf Degree m 100% electronic
C
ID8 Wfcha % m 100% electronic
ID9 EG MWh m 100% electronic
ID10 ET MWh m 100% electronic
GJ
ID11 AF - n/a 100% electronic
ID12 FE Tf % m and ¢ 100% electronic Tf Wlchs
Wlcps FE
2
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D.2.2.2. Description of formulae used to calculate project emissions (for each gas, source, formulae/algorithm, emissions units of CO,
equ.):

B.2.

(1) ERy = (M Dproject,y - MDreg,y) * GWPCH4 + EG‘y * CEFeIectricity,y + ETy* CEFthermaI,y

1
M Dproject,y M Dreg,y GWPCH4
A.44, EG, ID9
CEFeIectricit,y A4dA4.
ET, D10 CEFhermaly A44. 3
(2) MDyegy = MDprojecty * AF
M Dreg,y M Dproject,y
AF ID11
(3) MDproject,y = IVIDfIared,y + MDeIectricity,y + MDthermaI,y
M Dproject,y M Dﬂared,y CGS
M Delectricity,y M Dthermal,y
(4) IVIDfIared,y = I—I:Gflare,y * WCH4,y * DCH4 *FE
MDriared y LFG LFGfiaey 1D6 LFG
WeHay ID4 Dcha FE 1D12
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(5) MDeIectricity,y = I—FGeIectricity,y * WCH4,y * DCH4

(6) I\/IDthermaI,y = I—FGthermaI,y * WCH4,y * DCH4
CGS M Delectricity,y+M Dthermal,y

I—I:Gelectricity,y'l'I—I:Gthermal,y ID5 LFG WCH4,y ID4
LFG CGS

(7) Qy — ZQy,x — Z(k * R, * Ly * e-k(y-x))

Qy First Order Decay Model
(8) Qeapturey = EQCy * Qy
Qcapture,y Qy
(9) Mcapture,y = Qcapture,y * DCH4,y
Mcapture,y Qcapture,y
(10) FE =FTf* Fwf
FE FTf Fwf
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@) Ff = o
FTf Tf ID7
(12) Fwf = (WCHA,y - WfCH4,y)/WCH4,y
Fwf WfCH4yy 1D8 WcHay ID4

(13) Dena = 0.0007168 * (P/10L.3) * (273.15/T)

Dcha 101.3kPa 0 273.15K 0.0007168t/Nm? ACMO0001

T ID2 P ID3

(14) Ebaseline,y = (ZQy,x * DCH4' MDreg,y) * GWI:)CH4 + EGOy * CEFeIectricity,y + ETOy * CEI:thermal,y

= (Z(k * Rx * I—O * e—k(y—x)) * DCH4 - MDreg,y) * GWI3CH4 + DGy * CEFeIectricity,y"’ DTy * CEI:thermal,y
DG,
DT,

(Z(k * R, * Lo * e ) * Dy, - MDreg,y)

DGy * CEFeIectricity,y COZ
DTy * CEI:thermal COZ
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(15) Eproject,y = (1 - EqC ) * GWPCH4 * ZQy,x * DCH4 + (1 - FE) * (M Dflared,y /FE) * G\NPCHA + EGly * CEFeIectricity,y + Ele * CEF'[hermal,y
=((1-EqC) *Z(k *Ry*Lo™* e-k(y'x)) * Dcna + (1 - FE) * (MDriareq,y /FE)) * GWPcHa + EGpgy * CEFerectricityy + ETooitery * CEFthermaly
= ( (1 - EqC ) *Z(k * Rx * I—0 * e-k(y-x)) * DCH4 + (1 - FE) * (Mcapture,y - IVIDeIectricity,y - I\/IDthermaI,y ) ) * GVVPCHA

+ EGDG,y * CEFeIectricity,y + ETboiler,y * CEI:thermal,y

=((1-EqC) *Z(k * Ry * Lo * e 0) * Doy + (1 - FE) * (EQC *Z(k * R * Lo * €*U%) * Deyyy - MDetectricityy - MDinermaty ) ) *
GWPch4
+ EGDG,y * CEFeIectricity,y + ETboiler,y * CEI:thermal,y

EGpey
ETboiler,y
1 (1-EqC)*Z(k*RX*Lo*e-k(y-X))*DCHA
2 (1 - FE) * ( EQC *Z(k * Rx * I—O * e-k(y-x)) * DCH4 - I\/IDeIectricity,y - MDthermaI,y )
100
EGDG,y * CEFeIectricity,y

CO,
ETboiler,y * CEl:thermal,y
CO,
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D-1

1D9 Electric Power
Electric Demand <
in the Landfill T Self
Fossil j o Consumption
Fuel . e
’ Diesel emission Electric Demand
Generator in the Project
Cco,
Thermal Energy D10 Thermal Energy emission
Demand in the . A
Landfill
Self
Fossil Consumption
Fuel Fossil Fuel C.OZ. Thermal Energy Co, & .CH4
_> Combustion emission Demand in the emission
Boiler Project
Released LFG
(Only emergency)
Not captured
LFG
LF H b7
Polygon’s 27th G (CH,) > LFTGrg:tf;‘éL‘i& Cogeneration | | 1D8
km MSW Landfill System System
+ Flare
o Waste
Project Boundary Stack
. Monitoring meter required JI projects
D-1
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D.2.3.1. If applicable, please describe the data and information that will be collected in order to monitor leakage effects of the project

activity
ID number | Data Source of Data Measured (m), | Recording | Proportion | How will the data | Comment
(Please use | variable | data . calculated (c) frequency | of datato | be archived?

unit . .
numbers to or estimated (e) be (electronic/
ease Cross- monitored | paper)
referencin
g to table
D.3)

ACMO0001
AMS-1.C.,I.D

emissions units of CO, equ.)

14 15

(16) ERy,assumption = 14 - 15
= (Z(k * RX * LO * e-k(y-X)) * DCH4 - MDreg,y) GWPCH4 + DGy * CEFeIectricityyy'l' DTy * CEFthermaI,y

-((1-EqC)* Z(k * R * Lo * e*U%) * D¢y + (1 - FE) * (EQC *Z(k * Ry * Lo * €U * Dy - MDetecrricityy = MDihermaty ) ) * GWPchg

- EGDG,y * CEFeIectricity,y - ETboiler,y * CEI:thermal,y
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= ((EqC *Z(k * Ry * Lo * € ¥) * Doy - (1 - FE) * (EqC *Z(k * Ry * Lo * € %) * Dcy - MDeectricity,y = MDnermaly )) - MDiregy ) * GWPchs
+ (DGy - EGDG,y)* CEl:electricity,y + (DTy - ETboiler,y)* CEl:thermal
[ = (M Dproject,y - MDreg,y) * GWl:’CH4 + EGy * CEFeIectricity,y + ETy* CEl:thermal,y ]

1) ACMO0001

DGy EGDG,y DTy ETboiler,y CGS EGy
ETy

D.3. Quality control (QC) and quality assurance (QA) procedures are being undertaken for data monitored

Data Uncertainty level of data Explain QA/QC procedures planned for these data, or why such procedures are not necessary.
(Indicate table and (High/Medium/Low)
ID number e.g. 3.-1.;
3.2)

ID1

ID2

ID3

ID4

ID5

ID6

ID7

ID8

ID9

ID10

ID11

1D12 ID7 1D8
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D4 Please describe the operational and management structure that the project operator will implement in order to monitor emission reductions

D.5 Name of person/entity determining the monitoring methodology:

2005 2 28

2 5

TEL +81-87-821-5061
FAX +81-87-825-3030
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\ SECTION E. Estimation of GHG emissions by sources \
‘ E.1.  Estimate of GHG emissions by sources: ‘
GHG
GHG GHG
D.2.2.2. (15)
GHG
E-1 GHG t-CO,
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
8,843| 10,840 12,978| 14,727| 14419| 15738 16,878] 17,864] 18,719 18,123
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
18,721| 19,234 19,672| 20,044| 20,358 20,635 20,858] 21,073| 21,268] 21,444
Annex 3

GHG
GHG GHG
D.2.2.2. (14)
GHG E-2
E-2 GHG t-CO;
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
10,944 14,242 18,024] 21,442] 24590 27,537| 30,260] 32,780] 35113| 37,275
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
39,283| 41,147| 42,881| 44,478 45964| 47,349] 48,688] 49,986] 51,248 52,475
Annex 3
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E.5. Difference between E.4 and E.3 representing the emission reductions of the project activity:

GHG E4. E3.
E-3 GHG t-CO,
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

2,101 3,402 5,046 6,715 10,171 11,799 13,383 14,916 16,394 19,152

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

20,561 21,913 23,209 24,434 25,607 26,713 27,830 28,913 29,980 31,031

GHG 363,270 t-CO,

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

Annex 3
Rx
Lo
EqC,
(8) (9) Qcapture,y Mcapture,y

Symbol 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Quantity of MSW landfilled Mg Ry 47,261 58,398 69,646 69,931 70,203 70,462 70,707 70,938 71,156 71,359
Quantity of methane gas generation Nm® Qy 551,835| 766,641|1,013,602]1,240,763| 1,449,943| 1,642,776 1,820,732| 1,985,131( 2,137,161| 2,277,889
Methane gas capture fraction % EqC, 27% 30% 34% 37% 39% 41% 43% 44% 46% 47%
Quantity of methane gas captured Nm® Qcapurey 146,503 233,352| 343,118| 454,576 565,343 674,022| 779,780 882,128 980,797|1,075,661
Weight of methane gas captured t-CH, Meapture,y 105 167 246 326 405 483 559 632 703 771
Symbol 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
Quantity of MSW landfilled Mg Ry 71,549 71,723 71,883 72,029 72,159 72,274 73,105 73,941 74,782 75,629
Quantity of methane gas generation Nm® Qy 2,408,278| 2,529,192( 2,641,412| 2,745,640| 2,842,508| 2,932,590( 3,019,685( 3,104,067 3,185,982| 3,265,654
Methane gas capture fraction % EqC, 48% 50% 51% 52% 53% 53% 54% 55% 56% 57%
Quantity of methane gas captured Nm® Qcapurey | 1,166,688| 1,253,910| 1,337,401| 1,417,260( 1,493,604 1,566,559 1,638,199| 1,708,619( 1,777,908| 1,846,152
Weight of methane gas captured t-CH, Meapture.y 836 899 959 1,016 1,071 1,123 1,174 1,225 1,274 1,323
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Symbol 2008 2009 2010] 2011] 2012 2013] 2014] 2015 2016 2017
Quantity of CGS installations units 0 0| 0| 0 1 1 1 1 1 2
Installed capacity of CGS (Electricity) kw 0 0 0 0 200) 200 200 200 200 400
Installed capacity of CGS (Heat energy) kw 0 0| 0| 0 286 286 286 286 286 572
Symbol 2018 2019 2020] 2021  2022[ 2023]  2024] 2025 2026 2027
Quantity of CGS installations units 2 2 2 2 2 2 3 3 3 3
Installed capacity of CGS (Electricity) kW 400 400 400 400 400 400 600 600 600 600
Installed capacity of CGS (Heat energy) kw 572 572 572 572 572 572 858 858 858 858
DG, DT,
Symbol 2008 2009 2010] 2011] 2012 2013] 2014] 2015 2016 2017
Electricity demand in the landfill MWh DG, 2510 2550 2580 2588] 2588 2613 2638] 2664 2689 2715
Thermal energy demand in the landfill MWh DT, 2383 2508 2632] 2631] 2630 2722 2813 2904 2995 3087
Symbol 2018 2019 2020]  2021] 2022] 2023] 2024] 2025 2026 2027
Electricity demand in the landfill MWh DG, 2740 2766 2791] 2813 2835 2856 2878 2900 2921] 2943
Thermal energy demand in the landfill MWh DT, 3178| 3269 3361] 3402] 3443 3485 3526 3567 3609] 3650
EG, ET,
Symbol 2008 2009 2010]  2011] 2012] 2013] 2014 2015 2016 2017
[T = NIy Gif R MWh EG, -88 -88 -88 88| 1410|1410 1419 1410 1410 2715
displaced by CGS
[WAED (R Ty GiF AT ) G MWh ET, -88 -88 -88 88| 2020 2020 2020 2020 2020 3087
displaced by CGS
Symbol 2018 2019 2020] 2021  2022[ 2023] 2024] 2025 2026 2027
The net quantity of electricity MWh EG, 2740 2766| 2791 2813| 2835 2838 2878 2900 2921 2,943
displaced by CGS
[helnetguantitjofitietmallersigy MWh ET, 3178| 3269 3361] 3402| 3443 3485 3526| 3567] 3609 3650
displaced by CGS
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Symbol 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
sicalonantyicretansioasicesoved tCH, | MDyrjecty 104 166 245 324 405 482 558 631 701 770
by this project activity
by flaring t-CH, | MDymeay 104 166 245 324 94 172 247 320 391 248
by producing electricity with CGSs t-CH, | MDeiecricity,y 0 0 0 0 128 128 128 128 128 215
by producing thermal energy with CGSs t-CH, MDypermaly 0 0 0 0 183 183 183 183 183 307
Symbol 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
i it GUEHTR) @ i GRS Gl t-CHy | MDpecty 835 897 957 1014 1068 1120 1171| 1222 1271] 1,320
by this project activity
by flaring t-CH, | MDymeay 302 354 403 454 503 551 595 639 683 726
by producing electricity with CGSs t-CH; | MDejectricity,y 219 224 228 230 233 234 237 240 242 244
by producing thermal energy with CGSs t-CH, MDihermaty 313 320 326 329 333 335 339 343 346 349
MDregy 0
Symbol 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Watiz) a6l GRS Enitssiton iedlieons t-CO, ER, 2101 3402 s5046| 6715 10171 11,799| 13383| 14,916| 16304 19152
by this project activity
IS EEsm fRELEIRTS tCO, 2194 3495 5130 6808 8500 10128| 11.712| 13,245| 14723 16,166
by methan destroyed
by flaring t-CO, 2194  3495] 5130 6808 1982 36100 5104 6727 8205 5200
by producing electricity with CGS t-CO, 0 0 0 o 2682 2682 2682 2682 2682 4513
by producing thermal energy with CGS t-CO, 0 0 0 ol 3836 3836 3836 3836 3836 6453
IS EIEEm (LS tCO, 70 70 70 70|  1135| 113s| 1,135 1135 1135 2172
by displacing diesel generator
IS e [EEEETS t-co, -23 -23 -23 -23 536 536 536 536 536 815
by displacing diesel boiler
Symbol 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
fetalanapiicich clenisiopledictons +co, | ER, 20561 21,013 23209 24434 25607| 26713| 27,830 28913 20980 31,031
by this project activity
IR st el t-CO, 17530 18,838| 20,089] 21,286| 22,430| 23523| 24597 25652 26690 27,713
by methan destroyed
by flaring t-CO, 6,344 7430 8461] 9539] 10564] 11572] 124903] 13420 14349 15252
by producing electricity with CGS t-CO, 4603 4694] 4785 483a] 4883 49018] 4981 5030 5079 5128
by producing thermal energy with CGS t-CO, 6,583 6,713 6,843 6,913 6,983 7,033 7,123 7,193 7,263 7,333
IS EEEm RELEIRTS €0, 2102| 2213 2233 2250 2268 2271 2302 23200 2337 2354
by displacing diesel generator
CIHS ElEE (LS tCO, 839 863 887 898 909 920 931 942 953 963
by displacing diesel boiler
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SECTION F. Environmental impacts

F.1.  Documentation on the analysis of the environmental impacts, including transboundary
impacts:

LFG
[ |
[ |
[ |
LFG CGS
CGS SOX NOX
F.2.  If environmental impacts are considered significant by the project participants or the host

Party, please provide conclusions and all references to support documentation of an environmental
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SECTION G. Stakeholders’ comments ‘

\ G.1. Brief description how comments by local stakeholders have been invited and compiled: \

JI

‘ G.2.  Summary of the comments received:
(€)) Pluzhnikov 2004 9 1

Ji

) Kuz”minov 2004 9 3
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(©)) Bratashov 20046 9 3

LFG

30
LFG

4) Taran 2004 9 3
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) Cherkashin 2004 9 6

(6) Sidorov 2004 11 9

G.3.  Report on how due account was taken of any comments received:
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